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Agenda and ISO References

* Presentation
— Technical concepts — Tony
— Process changes and SAP configuration - Dan

« Key learning topics/take-aways
— Fundamentals of ISO 14224
— How to capture ISO 14224 with SAP PM
— BP for SAP PM technical objects and technical object structures

e |SO standards referenced

— 1SO 14224, Petroleum and natural gas industries — Collection
and exchange of reliability and maintenance data for equipment

— |1SO 15926, Industrial automation systems and integration, —
Integration of life-cycle data for process plants including oil and
gas production facilities.
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Nexen and SAP

e Nexen, Inc

— Global oil and gas company with 3000+ employees
and annual revenues of US$2.9 billion

*« SAP

— First go-live in January 2002 (version 4.6C)

— Global implementation with shared system
configuration and design

— PM system has
« Common order and notification types
» Unigque technical object structures and classifications
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Changes at Nexen

* Reasons for change

— Incomplete and disparate equipment characteristic,
reliability, and cost data

— Data mining required for maintenance analyses

« Key changes
— 1.Standardize technical object structures

— 2.Capture detailed equipment characteristic and
reliability data with taxonomy

— 3.Modify work processes to facilitate complete,
efficient, and accurate data capture
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Change 1: Standardize Technical Object
tructures

Best Pra for SAP Technical Object Structures
W Anthony Ciliberti, P.E.

. . Objectives
. Establish a hierarchical framework for capturing quality equipment refiability data that can be applied
consistently for all facility types in the and gas industries and supports the data requirements of 150
2

and maintenance

Petrolaum

d matural gas industrizs — Collection and exchange of raliabil
or equipment. The framewerk should be a logically-organized structure that captures equipment

] . ] data
specific enginesring specifications and characteristic data in a model that supports data flow from
O e C C O I I I u ra I O I I al I enginesring design to procurement, installation, operation, and maintenance. This model should conform
to industry standard 150 15285, Industrial automation systems and integration — Integration of life-cycle

data for process plants including oil and gas production facilites. The framework should also differentiate

between functional requirements of equipment versus eguipment capabilities in a manner that allows

(P 1] ]
C I aS S I fl C at I O n automated confirmation that installed equipment items are cormrect for their applications.
(]

Functional Locations and Equipment
The SAP funcfionsl location structure is & hierarchical structure for identfying process functions as
technical objects and cataleguing them in a logical manner. Top-level functional locations identify facility

- -
areas that can be referred to as functional area locations (FALs). Botiom-level functional locations
— Functional area iocation (ks apari) ) v

Figure 1 — (IS0 14224) Example of equipment equipment functions that can be referrad

- - hierarchy to as funcfional eguipment locations

Tardware Tonnd ary (FELs). = are equivalent to functional

versus functional equipment dy, | B0, E TR L e
{Figures Materialized physical

o i objects defined by ISO 15028 are
Oca I O n # Gae Tusbize o . equivalent o both 150 14224 Equ
Unitz (Figure 1) and SAP equ

technical objects, have actual physical
entities, are installed in FELs, and execute
the respective process requirements as
defined by those FELs (Figurs E.2). SAP
sub-equipment objects are differentiated
Gas Torkime = from eguipment objects in this comtext and

— Functional physical object vs. :
materialized physical object o=

using the 150 14224 taxonomy. Each
taxonomy ID has a given set of
characteristics associated with it that are
specific to the FEL or equipment item it
represents.  SAP allows the use of the
same taxonomy 1D fo L and equipment
technical objec hich means  that
different sets of characteristics can be
applied to a one taxonomy |10 for FEL
versus equipment objects.

raz Toorhine

— FEL vs. primary equipment )} ——
vS. sub-equipment '

« Explicitly define ISO 14224
equipment unit boundaries
with technical objects

Each FEL is analogous fo a tag number
on a process and instrument diagram
(PEID) and is assigned applicable
characteristics data fields based on its
taxonomy |0 that specify its process
requirements and conditions. Each
i t item iz assigned applicable
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SAP Functional Location Hierarchy

* Represent an enterprise’s
locations and functions
completely, logically, and
consistently

« Catalog technical objects

 Flexible structure to
accommodate both
simple and complex
facilities

 Faclilitate data capture per

ISO 14224 and data
exchange per ISO 15926
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SAP Functional Location Structure:
Hierarchical Asset Catalog

Functional Location Template (XXX-XXX-XXX-XXX-XXX-XXX-XXX-XXX-XXX)

M/O! | Class? | Node Example® | Node Type

M BU Business Unit Entity YEM Business and process area | FAL
M FC Facility CPF

O P1 Plant Level 1 CPP

O P2 Plant Level 2 CP1

O P3 Plant Level 3 YPG

O P4 Plant Level 4 DG1

@) EC Equipment Class PMP ISO 14224

o) ET Equipment Type Equipment characteristic

o) EA Equipment Application Process characteristic

M EU Equipment Unit 001 ISO 14224 FEL
1.M/O — Mandatory/Optional for equipment installation (nine levels maximum)
2.Additional plant levels are permissible

3.Abbreviations should be standardized
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Functional versus Materialized Object

ISy 15926-2:2003(E)

FEL SAP Primary Equipment

TA&E P10 Purmge 123+
FasrvcEcamall_ At riaslirs ad
physical_ _physical_
olject b et

installatiom

u.T .wm._.;l’
|

Fumg F1.Z234 nstalkead as TAG
F107 frorm 32000 o S8

Figures E.9 — Coincident imdividowals
Figure E_ 10 shows= thas example using a space-tme map. Heare it 15 possible to sse that the dutsr
represented by TAG P101 ., snd Pomp 1234 are comcident for the pernod of the mmstallathon e the
state 51 of Pump 1234 that 15 imstalled as TAG P101 15 in fact also a state of TAG FI101 . Indeed, the

TAG P101 consists of those states of the pomps that are imstalled o thes place

ol
3 i L .
SPACE C g E=PeF=1 [ “=Fa | rermecryed in=ialled L=l Tw W= |
| TAG P107) :_>
=1

' |

Pump ’2:34! Pump 2345
1

= Eonn S 2O =T IME

Figure E. 10 — Space-timme map for coincident individmals.
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FAL vs. FEL vs. Primary Equipment

FAL is a
: | | Class P4
grouping leve YEM-CPFCPP-CP1-YPG-DG1 _ —
Wartsila 1 Power Generation Package Class identifies
| hierarchy node
FEL — Class EU FALE Class EC)
YEM-CPF-CPP-CP1-YPG-DG1-001  YEM-CPF-CPP-CPT-YPG-DG1-PMP
Wartsila 1 Reciprocating Engine Wartsila 1 Pumps
P&ID Tag RE-91101 —

EAL — Class EA
YEM-CPF-CPP-CP1-YPG-DG1-PMP-LUB
Wartsila 1 Lube Oil Pumps

| —y
N\ | Y Capabilities of
YEM-CPF-C YPG-DG1-PMP-LUB-001 Eunctional Physical Object materialized
Wftsila 1 Prelube Oil Pump SEREIEEIIO0S & AUmErar] physical object
P&ID Tag P-91151 SpgTEhElE
‘ must meet or

: : >’ exceed functional
FEL Is an equipment Materialized Physical Object | | requirements at its
installation location Pump Serial No. 1234 installation point
and equivalent to a <Specification of Capabilities>
functional physical J/ | vCardinality is 1:1
object
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1ISO 14224 Equipment Hierarchy

Hardware

classification

/

Equipment ¢lass

Equipment
unil

Subunit

Maintainable

Boundary

classification

Comb. Engine 2

. 7
Comb. Engine n
Comb. Enginej

Comb. Engine 1

7

Table A.2 — Equipment unit subdivision — Combustion engines

______________________ /_/
FPO/FEL _j
Comb. Engine i MPO/SAP E_ﬁ 2
primary EQ
______________________ //.'_:::-
Tubrication |7\ Engine cortains L
System several subunits =
____________ __> SAP sub-equipment
. | and catalog codes
Lube 0il Lubrication system = E
Cooler contains several ==
< maintainable iterms

Equipment Combustion engines
unit
Sownit | Sansysem |Covbustonengne|  Comtoland | Lureaten | Coolmgsysem [ Mscel
uni manitoring Sstem lanegus
Manianatle |3tatenergy A Control Resenvor  |Heatewhanger  |Hood
R atey a"l-' Tubocharger | Actuating oevice (Pumpwimotor) (Fanand motr | Ot
Satng Felpumps | Monitoring Fiter Flange
St MBS Valies Vallies fire
Fuel fiers emal powe Pring
Fihaus sl Pog |Pump
Cylniers Qi Temperature
Pions Temperatre |0
Shat canro
Thrust bearing — :
b Some maintainable items
A% | are 1SO equipment class
a5
Fipng
Valies
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Decision Logic for FEL, Primary
Equipment, and Sub-equipment Objects

Is the item a
omponent of a larger
package where the complete
package is routinely or
logically removed as a
materialized physical
object?

(Start)

No

Is the item
a subunit or maintainable
item of an ISO 14224
equipment class
boundary?

Is the item an
equipment class as
defined by ISO 14224 or
equivalent company
standard?

Yes—| corresponding FEL.

Create equipment record

for the package and a Create equipment

record for item
" |and install as sub-
equipment.

Install package as primary
equipment in the FEL

T

No

When the
parent equipment unit
is removed, is the item
removed as part of the
parent?

Is discrete tracking of
location on parent
equipment required?

Yes

No N*O
Create equipment record for
End NoO . [the item and a corresponding| _ Yes

" | FEL. Install item as primary |

equipment in the FEL
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ISO 14224 Equipment Class Boundary

Definition

« Boundary used for data
analysis

« Establishes consistency
In definition of
equipment units

— Shows what is “inside
the box.”

— Includes subunits and
maintainable items

« SAP technical objects
within the boundary
need to be identified

— Use Installed Base

STARTING SYSTEN

fElaly - Combustion

J %{ Engine

LUBRICATION COOLING CONTROL AKD MISCEL-
: SYSIEM SYSTEM MONITORING LANEQUS
A F f 1 i f 1
 J ] 4

Coolant Coolant Power Remote
Instrumentation
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SAP Installed Base: Equipment Unit
Boundary Definitions

Installed hase Edit Goto Environment System Help

& ald B @@ 8 EE S0 4az ] EE @

Display Installed Base: Detail Screen

*»  Component detail

Y =T B2 | R | S E b | Installed base 17395 IS0_14224 UNIT_RECIPROCATING_ENG..
Time :2006/01/24 15:25:49 | General data
< {% UNIT_RECIPROCATING_ENGINE_RE-§| | Status CRTE

o SUBUNIT_START_SYSTEM |Base type 81 |Base
& SUBUMIT_COMBUST _EMGIME

ga SUBUMIT_CONTROL & MOMITORIM
& SUBUMIT_LUBRICATION_SYSTEM

Validity type 2 Tempaoral validity
Authoriz. group

% SUBUNIT_COOLING_SYSTEM v | Comp.Store Config.store

& SUBUNIT_MISCELLAMEQUS

RECIPROCATING EMNGIMNE #6 FOR. Created by HENDERSG Created on 2005/10/01
Changed by CILIBERT Changed on 2005/11/16

Directly subordinate objects

Material | Equipment | Functionallocation | Document ' Installed base
|: 5. |tem |Sort string Installed hase Short text Ext. name |ﬁ|
| 17556 SUBUMIT _START_SYST.[IS0_14224 :
|_ 17708 SUBUMIT_COMBUST_E . [IS0_14224
|_ 17721 SUBUMNIT_COMTROL & ..|[I50_14224
|_ 17762 SUBUMIT_LUBRICATIO.. (IS0_14224
|_ 17784 SUBUMIT_COOLING_S.. [I30_14224
|_ 17359 SUBUMIT_MISCELLAME .|[IS50_14224
|| o
|| @ [+]
|| o (=]
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SAP Installed Base: Equipment Subunit
Boundary Definitions

Installed base Edit G Environment Systerm  Help

& afa H €@ SDFHE SHnas EE @B

Display Installed Base: Detail Screen

%  Component detail

== BTN | I finstailed base! 17556 1S0_14224 SUBUNIT_START_SYSTEM
Time

. 2006/01424 15:09:51 | General data
= J& SUBUNMIT_START_SYSTEM Status CRTE
STARTIMNG AIR RECEIVER FOR RE-91106 IBase type 31 |Base

V-91106 AIR. RECEIVER. (PAL-21623B)

Validity type 2 Temporal validity
V-91106 AIR RECEIVER (PI1-91624) suthor
V-81106 AIR RECEIVER (PSL-91623) Authonz group
| Comp.Store Config store
Created by CILIBERT Created on 2005/11/15
Changed by CILIBERT Changed on 2005/11/18

Directly subordinate objects

Material || Egquipment ' Functional location | Document | Installed base |
] S |ltem |Sort string FunctLocation Description [|E|
EM-CPF-CPP-CP1-STA-REC-00QG STARTING AIR RECEIVERF .| [ |

EM-CPF-CPP-CP1-5TA-REC-INT-0807 [-91106 AIR RECEIVER (PA. .
EM-CPF-CPP-CP1-5TA-REC-INT-815 [-91106 AIR RECEIVER (PI-...
EM-CPF-CPP-CP1-5STA-REC-INT-0823 -91106 AIR RECEIVER (PS...

[l

EX|I]| (4[]
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SAP Technical Object Record
Boundary Display

Functional location Edit Goto

Extras Structure Environment Help
<] G| O E G AL Ry | EEET | G
Display Functional Location: Master data
=2 | =1 & &8 &S| Classification

System

Measuring points/counters | Ciata origin...

FunctLocation i"r‘EH—EF’F—EF’F‘—EF“I -YPG-DGE - G501 Cat. M REXEM SURFACE LO ..
Description RECIFROCATIMNG ERNGIMHE #6 FOR G-91106
Status CRTE
General § Location | Organization | Structure | %&¢ Class g Unit Boundary
Installed base
Installed base 17395 LT _RECIPROCATING _EMNGIMNE_RE-21106

Whole install.

&%) |
Time - 20068/01/24 150327
= Jda3b UNIT_RECIPROCATING_EMGINE_RE-91106
s SUBUNIT_START_SYSTEM
g SUBUNIT_COMBUST_EMGIMNE
g SUBUNIT_CONTROL & MOMITORIMNG
e SUBUNIT_LUBRICATION_SYSTEM
g SUBUNIT_COOLING_SYSTEM
e SUBUMNIT_MISCELLAMEOUS
RECIFPROCATING EMGINE #6 FOR G-21106
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Change 2: Capture Detailed Equipment
and Reliability Data with Taxonomy

e Structure for capturing equipment data

— Characteristic data

« Support data flow from engineering and procurement to
maintenance technical objects (ISO 15926)

— Reliability data

 Classification of equipment for data analysis
purposes

* Verification of equipment capabilities versus
functional requirements
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ISO 14224 Equipment Classification:
Combustion Engines

A.2 Process equipment @

Class: PE_CE _DE MP
A.2.1 Combustion engines (piston)

Table A.1 — Taxonomy classification — Combustion engines

Equipment clagss Type Application
Description Code Description Code Description Code
Combustion @ Diesel engine @ IMain power
enginges - piston (zas engine GE Ezsential power EF
(dieseligas Emergency power EM
engines) Water injection Wi
Cil handling oy
(3as handling GH
Water fire-fighting FF
Material handling MH
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1ISO 14224 Equipment Characteristics:
Combustion Engine

Teble 1 Eaupment cata Table A.3 — Equipment unit specific data — Combusfion engines

Main categories Subcategories Diata

dentification Equipment kecation Equipment tag nurber () o \ \
Classification Equprnent unit class, e.g. compressor (see annex A) [*) N&I'I'rE [EE-BI’IF}U{II'I |.|I'||t ] ﬂIJdE ||5|:
Equprment type (see annsx A) (1)
Appfstion [see amex A Crwer agclcaton ') [Name of rven unit P\, generatr, conmpressar
Installation data nstallation code or name )

netaafion caiegery. g latiom, subsea, efrery () Correspondng iivenunt | apecy oentfcaion number o dnven uni Numen;

Operation category, &.g. manned, remote controlled ()

(Geographic area, eg. Southern North Sea, Adriatic Sea. Gulf of Mexico T o )
contnentl Europe, Mile Eas Poer-disign ) M. et ot s il

Equipment unit data Equipment unit deseripfion (nomenclature)

S numSer, . ST mumosr Poer-cperaing | Specry the appromat power 2t whih ihe it s
been

Subunit redundancy, e.g. number of redundant subunits
e peraied formost of suvel‘ance fime

Design Manufaciurer's data Manufacturer's name (")
Manufacturer's model designation (7)
Design characterstics | Relevant for each equpment class, e.0. capacity, power, speed, pressure EFEEd |I| :Eﬂgn 5[1!Ed [T
see annex & ) !

Appicaion Opsraton (romal 1s2) | quement it reduncancy, 2. 3 0°% Mmterof cynders—{Speafy rumber ofcfinders g

Mode while in the operating state, =g, continucus runming, standby,

norma’'y closediopen, intermitient o d:f annk, : T"" ﬂl' . I:..
Diate the equiprent unit was installed or date of production start-up '-'mn £ Gl |ﬂ4|311':|'| 5'-7 Ing, Ve, Tiat
Surveance period |calendar fime )™
- - - [ dmma [T T i [ b
The accumuiated operating time during the surveilance period ,_-,a'm.; E}‘_:,EN | : T,IP: :|E[|]'||:; |'|'f'd|'aJ Ic |]I'IE4ITb!
Murrber of demands during the surveillance period as appioable
Operating parameters as relevant for each equipment class, e.g. operating . fap [imhd il pomd e mil ey
. oparaing <pead, see arne A Fue Tipe (s, It o, medum al, heavy o
Erwironmental factors | Ambient conditions (severe, mederate, benign) 3 Ijua
niesior environment (severe, maderate, benign) ©
Rermarks Addificnal information | Additional informaticn in free text as appicsble f‘ll' "letﬁlﬁncn ',IPE TB'E :"EE izl

Source of data, eg. process and instrumentation diagram, data sheet
maintenancs system

o b AT | ol
& Features 1o be considersd, e.g. degres of protective encloswre, vibration, salt spray or other comosve extemnal fuids, dust E g"'l: a‘ip al .:I'pE | ! T,Ip:' Eng L 35|JIFE1JEII'| T‘rbcl namral
heat, humnidity

' Festures o be considered, e.g. for compressor, benign (gas - clean and dry), moderate (some droplets corrosion), severs dlmr'i' r ﬂh II'IfCII'I‘131JIIII'|
(scur gas, high CO,, high particle content).
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SAP Classes and Characteristics:
Configuration of ISO 14224

Class PE
i e Characteristics of clas{{PE
. g Change number
° M O re S e C Ifl C valid from 2005/11/21 Characteristic name Char. description Charactel
p AILHE D Char. description ]
(] ] DRAWINGS_TECHMICAL echnical Drawings (Reference) El
C h aracte rl Stl CS SEardiEE R R R IEE INSTALLATION_CODE_OR A eration entiy ID ]
< [ PE PROCESS EQUIPHMENT (IS0 14224) INSTALLATION_CATEGORY T‘e ofinstallation
f. t = [ PE_CE COMBUSTION ENGINES (IS0 14224) || OPERATION_CATEGORY Oaration category
ap p e ar I rS = PE_CE_DE DIESEL ENGIME (IS0 14224) GEOGRAPHIC_AREA Ge‘raphic area
@ FE_CE_DE_EM  DIESEL EMGINE - EMERGENCY PO MANUFACTURERS _NAME Man‘adurers name
[JPE_CE_DE_EP  DIESEL ENGINE - ESSENTIAL POV MANUFACTURER_MODEL_DESIGNATION Manu‘durer model designation
® G re e n C h e C k [ PE_CE_DE_FF  DIESEL ENGINE - FIRE FIGHTING || OTHER_MANUFACTURER_DESIGNATION Other\anufadurerdeswgnatmn
E@ PE_CE_DE_GH  DIESEL ENGINE - GAS HANDLING |{EQUIPMENT _UNIT_REDUNDANCY Numnve redundant egpt units
- . (O PE_GE_DE_MH  DIESEL ENGINE - MATERIAL HAND||REDUNDANT_UNITS_IN_OPERATION Redund4gt units in operation [
m arks I d e ntlfy (1 PE_CE DE_MP  DIESEL ENGINE - MAIN POWER  [[110DE_IN_OPERATING_STATE Hode in cerating state
(JPE_CE DE_OH  DIESEL ENGINE- OIL HANDLING |[|NSTALLATION DATE Installatiorigate
- - @ FPE_CE_DE_WI  DIESEL ENGIMNE - WATER INJECTIY 2 TapTI 1P _naTE Startun datél E|
I n h e rlte d [ (IPE_CE_GE  (ASENGINE (IS0 14224) '\_ I |4l]
& PE_CL CONTROL LOGIC UNIT (IS0 14224) A i
h t 1 t b (1 PE_CO COMPRESSORS (IS0 142]
C araC e rl S I CS [ PE_EG ELECTRIC GENERATORS
b O3 Pe_EM ELECTRIC MOTORS (150 | Characteristics of class PE_CE \
g gg:;_?_ EPI\:ETE‘:EI%‘E ?i;?if Characteristic name Char. des.cription. \ Cha..|Inh
b (1 PE_HE HEAT EXCHANGERS (LSO DRIVER_APPLICATION _ Type of driven unit . . ‘ |Z|
b 3 PE_PU PROCESS SENSORS (IS0 CORRESFONDING_DRIVEN_UNIT |Tech ID number of driven unit ‘ E
[pe_TE TURBO EXPANDERS (IS0 |STEED pesignispeed \
Ea PE_VA VALVES (IS0 14224) NUMBER_OF_CYLINDERS Specify number of cylinders ‘
[:l PE_VE VESSELS [ 150 1 4224} CYL|NDER_CONHGURAHON T'y'DB of C)"”nde[ conﬂguratinn \
STARTING_SYSTEM Type of starting system ‘
FUEL Type offuel \
AIR_INLET_FILTRATION_TYPE Type of air inlet filtration \ |
EMGINE_ASPIRATION_TYPE Type of engine aspiration ‘
POWER_DESIGN Max. rated output -design (M)
POWER_OPERATING Mormal power output (MW)
PID_TAG_NO P&ID Tag Number v WE
DRAWINGS_TECHMICAL Technical Drawings (Reference) v |PE | |
INSTALLATION_CODE_OR_NAME |Operation entity ID « |PE [+]
INSTALLATION CATEGORY Type ofinstallation «" |PE El
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SAP Classification Assignment to

Technical Objects

Display Functional Location: Master data

‘27| =] &0 &8 &% Classification  Measuring points/counters ‘ Data origin...

Display Functional Location: Master data
o | =] & &2 Sn Measuring pointsicounters | Data origin...

E._F_L_an_t!jgp_e_n_i_q_r]; YEM-CPF-CPR-CP1 -YPG-DGE- 001 Cat. N NEXEN SURFACELO.
Description RECIPROCATING ENGIME #6 FOR 5-91106
Status CRTE

General | Locafion | Organization | Stucture | & Class | G UnitBoundary |

General data

Objecttype

Weight {.000 Sizeidimension  RE-011086
Start-up date

Reference data

AcquisValug 0.00 Acquistion date

Manufacturer data

Manufacturer ManufCountry

Model number Constryrimth f

ManufPartho.

ManufSerialMo.

FunctLocation YEM-CPF-CPP-CP1-YPG-DGE - 001 Cat. N MEXEMN SURFACE L

0.

Description RECIPROCATING ENGIMNE #5 FOR G-911086
Status CRTE
General | Location | Organization | Stucture ' &§ Class | G, Unit Boundary |
Classification
Type of driven unit GEMERATOR \ R R
Tech ID number of driven unit G-91108 Characteristics
Desion speed inherited from
Specify number of cylinders 16 Cyl I
Type of cylinder configuration VEE C aSS P E_C E
Type of starting system PHEUMATIC More SpeC|f|C
Type of fuel LIGHT OIL H H
e _ characteristics
ype of airinlet filtration B
Type of engine aspiration TURBO appear f' I’St
Max. rated output -design (MW} 5.0 MW
Mormal power output (MW) 3.5 MW |
P&ID Tag Mumber RE—Q‘I‘IUEl Lo
Technical Drawings (Reference) £30-91-D-1206-01 Characteristics

95-67-89243234

inherited from

Operation entity 1D CHNPY

Type of installation surrace oiLproolle] Class PE. As
Operation category MAMMED PE |S the top
Geographic area MIDDLE EAST

Manufacturer's name WARTSILA Ievel CIaSS, a”
Manufacturer model designation 18V32GD equipment will
Other manufacturer designation

Mumber of redundant eqpt units 5 EA have these )
Redundant units in operaticn G EA Characterlstlcs

Mode in operating state COMNTINUOUS RU!J 3
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1ISO 14224 Failure and Maintenance
Notations

* Problem report

— Fallure modes

— Method of detection
* Repair report

— Fallure descriptors

— What failed
« Subunit/maintainable item
« assemblies/components

— Failures causes
— Maintenance activities to repair
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SAP Notification — Problem Report

Change PM Notification: Unplanned Mtce

& | AN & B raner 5 B T &

Motification 10171236 N1 DG 6 has high oil temg 2
Status MOFPR ORAS El
Order 20206599

55 Problem Report Details k {Hi Groups Required k [, Item, Failure aMe

ause | % Maintenance Activities | (=) Unit Affected |

Description

Reference abject
FunctLocation YEM-CPE-CPP-CP1-%.. RECIPROCATING ENGINE #6 FOR G-91106 - E|
Status with status no.

Equipment 3022115 EMGINE RE-91106 WARTSILADG # 6 = L El
s Combination of All m

A bl

ssembly ® 0% PROD JProduction Interference |4

"y 18 Other Obersavition Method

Subject |

Failure Mode OHE  Overheatin Met h o) d S Of Detection

o Tony Ciliberti (CI -::\ E= Failure Mode Failure Modes

= ZFMCE Combustion Engine Failure Modes B

— *» AIR Abnormal instrument reading

— » BRD Breakdown

— » ELF External leakage - fuel

— » ELU External leakage utility medium

» ERD Erratic output

¢ FTS Fail to start on demand

Start’lEnd Dates
Req.start
Required End

» HID High output

2005/11/13 14:18:24  Priority \ Eg'ﬂ- Ezﬁegzguleakagp

2005/11/13 14:18:24 [v]|Break: —

el

Failure Modes

Dther - Specify in comment field

— » OWD Operation without demand

Responsibilities
Flanner group
Main WorkCtr
Reported by

— » PDE Parameter dewviation

MAS [ 4101 MASILA PLAN — * SER Minor in-service problems
— *» SP3 Spurious stop

YEMTRD {4181 Yemen Masila — » STD Structural deficiency

CILIBERT Motif datel — » STP Fail to stop on demand

— *» UNK Unknown - Inadequate/missing information

— + VIB Vibration
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SAP Notification — Repair Report

What Failed and How

Change PM Notification: Unplanned Mtce
A% de S @A

Assembly/MM Specification

Notification 10171236 N1 DG 6 has high oil temp
Status MNOPR ORAS FROD
Order 20206599

1% Problem ReportDetails | @} Groups Required €}, ftem, Failure and Cause | ¥ Maintenance Activiies | (& Unit Affected

Maintainable Units | Failure Causes |

v'First —out, position,
number of defects, etc.

No. |Code gr... |ltem |tem Code gr... |Faj.. |Failure Text

Defect class \Mumber of defects  DefectiveQty (extern... Defectiveaﬂ

1 |CECS [SHE Meat exchanger [FOEXT &, 1 Blockage/plugged  |heavily corroded

AssemblyMblyDescriptn
2] 71211 “Tube, bundle

1

[i4

ndl

— &= Item

Maintainable Items

—& CEC
—& CEC

Control and Monitor
Cooling System

Combustion Engine -
Combustion Engine -

— HICSEL Filter

Fan and motor

=H 3
GsPG Piping
CSPH Pump
GSTC Temperature control
CSVL Valves

Subunits/Maintainable
ltems
||

—E CEEL
0 CELS
—E CEMS
—E CESS

COMOTSTTOT ENGQTIE - Sidl L oy S CEm

. Cuntamnatinn
v 5.3 Miscellaneous external influences

Failure Descriptions
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//cpfnts1/Cilibert$/My Pictures/New Picture (6).bmp

SAP Notification — Repair Report
Fallure Cause for Maintainable Item

i®|B| Change PM Notification: Unplanned Mtce
& % & 2 A~

Notification 18171236 N1 DG 6 has high oil temp 2
Status NOPR ORAS PROD

Order 20206599

4% Problem Report Details | G} Groups Required Ly Item, Failure and Cause | 48F Maintenance Activities | (= UnitAffected |

Maintainable Units ~ Failure Causes |

Foritem 1
[tem CECS CZHE Heat exchanger
Failure FDEXT 5.1 Blockage/plugged
Text heavily corroded
|_ Mo. [Code gr.. _. |Cause code text Cause text ... |Created by Created on |Created at |
| 1 FCOM 3. 4)) [Expected wear and tear EZE CILIBERT 2005/11/12(04:30:25
| of: R
| _ 06 :00:00
— =1 Cause Failure Causes
| 00:00:00
| = FCOM Failure Cause - Operations/Maintenance 0000 ;00
| _ _ _ 06:00:00
I » 2.8 Failure related to operation/maintenance —
; #» 2.1 Off-design service 00:00:00
Fa”ure Causes » 3.2 Operating error (e =z ]
Maintenance error a6 060
- d EW) BExpected wear and tear
| 06:00:00
| RA -0 -A0
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SAP Notification — Repair Report
Maintenance Activities

Change PM Notification: Unplanned Mtce
@ 8 % &~
Notification 18171238 | N1 DG 6 has high oil temp
Status NOPR ORAS PROD
Order 20206599

I Problem Report Details | §H) Groups Required | £y ltem, Failure and Cause  48% Maintenance Activiies | (= Unit Affected |
|_ Mo. |Codeqr... Activity text . |G |Start date  |Time |End date Time |Created by Created on |Cre...
| 1 MACH [0 :0.. aa ;0. MACPHERD 2005/11/14[21:55.,
| [E:0.. (=] e 00:00.,
| . o e :0.. [e:a.. 00:00.,
| e los e 900 900 00:00.
| Corrective Maintenance Activities 0o 0.. oe:o. 00:00.
| [0 :0.. A6 :a... 00:00.,
— r ADJT Adjust to within tolerance } i .
|_ R _HCK Check [0 :0.. e :a.. 00:00.,
| » MDFD Modify He Q.. HE Q.. 00:00.,
| » OTHR Other - Please specify [E:0.. (S]E 00:00 .,
— — % OWHL Overhaul ) . i
|_ | REET Retit e :0.. [e:a.. 00:00.,
| B 20 Ropai T DO 0.. 00:0.. 00:00.
| — » REPL Replace be:a.. [o o 0000,
| M . t e :0.. [e:a.. 00:00.,
| alnteénance _ RO 6010 00:00.
| Activities to Repalr a0 B0.0. 00:00.
[ oo - o 0o -0 nnenn
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SAP Notification — Equipment Unit
Affected and How

Maintenance notification  Edit  Goto Extras  Environment

Systern  Help
& 200 QCad BHE DDO0 B @m
Change PM Notification: Unplanned Mice

& A G rarer IR BT &

Motification 10171236 N1 DG 6 has high oil ternp Z
Status NOPR ORAS PROD
Order 20206599

5% Problem Report Details | f) Groups Reguited | L€}, ltem, Failure and Cause | 8% Maintenance Activities (& UnitAflected

Effect on the system

Funct. loc. affected YEM-CPF-CPP-CP1-%¥PE-DEE-BH1 RECIPROCATIMNG EMGINE #6 F ..

Equiprment affected 3922115 ENGINE RE-81108 WARTSILADG # 6 v'System availability

Effect 3 Production breakdown IS used to C|aSSify
failure severity

System availability

Avail.befmalfunctn 100 zond.hefmalfuncin 1 operational ‘/SyStem affec_ted IS
Avail.aft.malfunctn Cond.aftmalfunctn 3 out of order the parent eqUIpment
Avail.after task 100 Cond.after task 1 operational unit
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Capturing Multiple Equipment Class Data
Within One Equipment Unit Failure

Order Edit Goto Extrazs Environment System  Help

@ ajldH IC@@ SEE DDA EE @

Dispiay Nexen Unpianned Maintenance 20206599: Object List
RT | BHE DL ™

order’ N1DB 20286599 DG 6 has high oil termp

Sys.status  CRTD MABMC WMAT PRC
DG 6 has high oil temp

HeaderData | Operations | Components | Costs — Objects | Add.data | Location | Planning | Control |

Enuipment |Equipment descriptn FunctLacation FunctLocDescrip. Mlatification Description P«{E|
3022115 EMGINE RE-91106 WaRTSILS .. [YEM-CPF-CPP-CP1-YPG-DG6-0.. RECIPROCATING EMGI.. 18171236 & |DG 6 has high oil temp E
3022117 EXCHAMGER E-91146 YEM-CPF-CPP-CP1-YPG-DE6-0..(LUBE QIL COOLER FOR.[1E171237 & |DG B exchanoer plugged @

For subunits/maintainable items that are ISO equipment class:
v'Capture class-specific failure data with additional notifications)

v'The affected equipment specified for sub-equipment is the
parent equipment unit
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ISO 14224 Equipment Class
Interpretation

Machinery Indicators

PUMPS

5 i
JUNE, 1896

« Standard Interpretation —
of ISO 14224

-_—— EOL'l:JrI-' Mechanical -
il st Seal System \?g.:;fo."r"g’ Power
Fystem Insirument;

s
. el JoE—b——y

Base Plate

Echanica

k
Seal SyssEm

Powsr

— Equipment to .
Include/exclude

— Clarifications of Class
Boundary |

Figure 1 - Pump Equipment Class Boundary
See Section 3.2 for a list of components included or excluded from the pump equipment class boundary.

2. REFERENCES

« Components to
3. DEFINITIONS TC BE APPLIED FOR DEVELOPING PUMF INCICATORS
.
3.1 Definition of a Pump
I n C u ( ! ( EXC u e Far the purposes of tracking perfermance indicators and costs, a pump is defined as a machine which

increases the pressure of a liguid from the suction to discharge prassure and includes all necessary
supporting systems such as lubrication systems and seal support systems as shown in Figure 1. The pump
driver is excluded from the pump envelope. The coupling mounted on the pump is included in the envelope
but all other power fransmission devices on the pump set are excluded. In addition, the driver site rated

=
power must be greater than 1 hp (in Morth America) or equal to or greater than 1 kW (outside Morth
—J America). Table 1 below provides additional clarification on what pump types are to be included and
excluded from the definition of a pump.
=
I n C I u d e/eXC I u d e Table 1 - Types of Pumps Included/Excluded in the Pump Definition

= KPI defInItIOHS Example from Meridium
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Change 3. Modify Work Processes for
Complete and Accurate Data Capture

 Make SAP the single source of information

« Modify work notification process to ensure that all
jobs are captured

» Customize SAP to support/enable new
functionality
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Work Notification Process
Emergency Workflow — Existing

Masila Field
(Ops Manager)

Production
(Prod. Mgr.)

Field Notificati
(Field Supt

* Incomplete and
Improper allocation of
costs and reliability
data

— N1 notifications not
Issued or issued after
work completion

Maintenance
(Maint. Mgr.)

— Improper notification
sequence (N4 done
before N1)
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Work Notification Process
Emergency Workflow — After Changes

Masila Field
(Ops Manager)

Production
(Prod. Mgr.)

* Proper allocation of
costs and reliability
data to technical
objects

— All jobs captured with
discrete and detailed
work orders

Maintenance
(Maint. Mgr.)

— Notification sequence
done properly
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Order and Notification Processing

& v'Unique order Work completed,

o Scheduled Non and notification equipment

g Events Scheduled types maintained and

0 (PMs) Events v'Transaction results recorded

variant
0) Monitor Work
£t Queue
Ca
C GJ \ 4
o v'Review , assess, :
o prioritize, update and PEEESS MEMIETENES
action as required |, | order/ notification and Update work
prepare work order and |

8 Partner v'Manage backlog package notification
c functions J 7y
it 1
% ﬁ Capa(_:ity Perform work and
= Planning record results
2
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Notification Changes

3% Problem Report Details | @) Groups Required €} Itemn, Failure and Cause | ¥ Maintenance Activities | (2 UnitAffected |

| Reference object |

e New Tabs in N1 type Status with status no.
notification 7 B3 INSP During Inspection ks
) v 04 PCND Periodic Condition Monitoring @
— Problem Report Details (v B3 CCND Continuous Condition Monit..
— Groups Required @ 06 CM  [Corective Mainfenance]
. A7 0B ahb ti
— Items, Failure and Causes | Obsenation

— Maintenance Activities
— System Affected

« New User Status Profile

— To categorize how the
problem was discovered
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SAP Notification — Partner Functionality

Change PM Notification: Unplanned Mtce

& | | &0 & Partner =] [ & T &
Nofification 19171236 N1 DG 6 has high oil temp
Status NOPR ORAS PROD
Order 20206599
4% Problem Report Details @9 Groups Required | L&) Item, Failure and Cause | 8% Maintenance Activities | (= Unit Affected |
Funct Fartner Mame AlAddress |E|
= 110008 Mechanical - CPP 1
m[119995 Maintenance Planning v'IDs of personnel groups that

L}

3) [routinely use or maintain
equipment default from
ninl | technical objects.

ﬁ Info ||-:S?q° PartnerAddress ||;;'9 ParnerAddress ”E v Additional groups can be
added as applicable

il

il
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Transaction Variants — Notification Create

S35 Problem Report Details || §Hd Groups Required | by ltern, Failure and Cause | £8F Maintenance Activities | &> Unit Affected |

| Reference object

Motification EDOOOEOEEEET N1
c

3% Problem Report Details | GHd Groups Required |

FunctLocation

Equiprnent =+

Subject

Failure Mode
Req.start 2005/11/15 ) 11:02:44  Priority E LE
Required End B0:28:088 []Breakdown

Userresponsibl
Reported by
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Transaction Variants — “Queues” / List
Edits

° Standard LISt Edlts / Nfgzzzz:dt:zs [v|Postponed [v|Inprocess [ | Completed Sel profi
Queues

Natification selection
» Standard variants s ;

(o]

p e r g rO u p (Se I e Ctl O n Functional location to

Equipment to

an d d IS p I aY) Materal to
Serialnumbel to
Addit device data t
Order to
Notification date to  9999/12/31
Pamners YPPlanningGroup B 119885 [ Cls.
Req.start = Req.ti... 7| Motification Description Order Description of functional location Description of technical object Equipment
2005M1M13  [1418:24 (10171236  |DG 6 has high oil temp 20206589 |RECIPROCATING EMGIME #6 FOR G-... |EMGINE RE-91106 WARTSILADG #6 |3022115
20051112 |14:51:22 10171237  |DG 6 exchanger plugged 20206599 |(LUBE OIL COOLER FOR RE-91106 EXCHAMGER E-91156 3022117
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Summary of SAP System Changes

« Configuration changes

Catalog profiles and content
Notification screen templates

Functional location structure
indicator

User status profile

* Classification

Class hierarchy

« Enhancements

Notification content
EXIT_SAPMIWOO0_020

Equipment record content
EXIT_SAPMIEQO_001

« Transaction simplification

Transaction variant
GUI xt

On-screen notification close-out
process

Spares ordering

* Queuing by discipline

Partner functionality

Customized work lists based on
partner 1D

* Reporting to support new
functionality

BIW web applications / queries
PM content to BW
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Data and Technical Administration

» Centralized data repository with common
technical and costing design

— Master data is the foundation of sound end to end
business processes

» Centralized support for technical design
— ISO 14224 interpretations and performance measures

— Part of the change management and governance
process

 Local business ownership of data and results
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