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Introduction

* 1S015926 is an international standard for the representation of process plant
life-cycle information. The scope is data integration and data to support the
whole life of a plant. This representation is specified by a generic,
conceptual Data Model (DM) that is independent of any particular
application, but that is able to record data from the applications used in plant
design, fabrication and operation. The data model is designed to be used in
conjunction with Reference Data (RD): standard instances of the DM that
represent information common to a number of users, plants, or both.

« This paper introduces a high level description of the structure of ISO 15926
and how this can be adapted to the nuclear power plant industry in
particular.

v 1S015926: Integration of life-cycle data for process plants including oil and
gas production facilities
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Product Complexity

High

Product Design Complexity
Medium

Missiles Business Aircraft Military ship
Satellites Special Ind.Equipment | Commercial Ship
Ordinance Telecom Switchgear Military Aircraft
Aircraft Engine Commercial Aircraft
Avionics Submarine
Power Plant
Oil production Rigs
Computers Automobiles Power turbine
Leisure Vehicles Transmissions Mining Equipment
Radio/Rader Special M/c Tools Trucks

Agricultural Machinery

Landing Gear

Engines Elevators
Process Plant
Army Vehicles
Domestic Appliances Boats Pumps
> Consumer Electronics | Lawn Equipment Valves
2 Bicycles Rail Cars Filters
Exhaust Systems Transformers Brakes
Low Medium High _
Product Support Complexity

i HI" IPartDB co, Ltd.

() & & | bl

*REF: 1SO 10303-239 Product Life Cycle Support. 2009



Information complexity level

(product and process data integration)

I nfOrmation 3D data (geometry) AP214
Complexity

2D data (product data) /FC, PLIB

1D data Dictionary’s (terms and definitions) 15926-4

Engineering and construction support Bicycles  Boats Army Vehicles Automotive

Supply chain and logistics support Product Complexity

Operation and maintenance support

Knowledge management

Quality management

Application area

! IPartDB co, Ltd.
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Historian
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Product Data Model

€ Eiffel Tower was struck by lightning on 3
June 1902, at 9:20 P.M.

€ The damaged middle lighting
illuminating the tower had to be
replaced.

» This maintenance activity and individual
objects can be described by Data model

THE EIFFEL TOWER AS A
Photograph taken June 3, 1902, at 9.20 p.m., by M. G. Loppé. Published in the Bulletin
de la Société Astronomigue de France (May, 1905), [Page 82.

COLOSSAL LIGHTNING CONDUCTOR,

[ .
||||||"|r§)r2£%ﬁﬁ1han Kim, Kyungik AN, The Underlying Logic for STEP based Generic AEC Model Structure, ICCCBE, 2008 7



Product Data Model

|- Assigning reference data , - Temporal relationship
AEC OBJECT INDIVIDUAL PRODUCT #
EVENT #13 BEGINNING name=#LF-11
description=Service start boundary #0 4 ey et ey T

CALENDAR DATE #2

vear component=1889
month_comp onent=3
day_component=31

bourdary

EVENT ASSIGNMENT #14

|

prededessor
ng

andi
| ENDING #21J |TEMPORAL_SEQUENCE #1 H

BEGINNING #15

|EVENT_ASSIGNMENT #12

AEC_OBJECT INDIVIDUAL PRODUCT #1 A dgeve melay CALENDAR_DATE#7
name=Fiffel Tower _E\_;ENT #16 year_component=1902
description=whole life individual desa‘1pt10n=mamtenanc9 actual_start_date month_comp onent=6 o

day _comp onent=3

"

w flole TEMPORAL_INSTANTl |AEC_OBJECT_INDIVIDUAL_AT_]NSTANT #19 begiMNgg
— o .
#18 et description=stoped Fiffel Tower / AEC_OBJECT_INDIVIDUAL_PRODUCT #6
TEMPORAL,_WHOLE _PART ~ = —
—#5 - = name=#LF-22
4 P description=Lighting fixture y,

[ . _ . . . .
|I|III|I|F§)r%Lﬁnhan Kim, Kyungik AN, The Underlying Logic for STEP based Generic AEC Model Structure, ICCCBE, 2008 3



ISO/STEP

STandard for the Exchange of Product model data

A B

— N
A
S
<\
s

Direct translation: Neutral file method:
30 translators for 6 systems 12 translators for 6 systems
(what do we archive?) (STEP suitable for archiving)
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Data exchange issue During the Life Cycle

between
partners &
suppliers

between
projects

between
EPC & O/O

between
tools

H ” IPartDBCo Ltd.
I %  cl

“»Data exchange between consortium partners, architect engineers,
key engineering contractors

“»Data exchange between equipment suppliers (component data,
operation & maintenance)

“*Modularization of plant and Engineering ,re-use”
“Information/ Configuration Management across plants

“*Handover of ,virtual plant” into Owners system
“*Consider Owner/ Operators need for operation and maintenance
“Consider plant life time (80 years) data maintainability

“»Data management & configuration management between the
modules of the IMS
“Interfacing ERP, EDM, PMS, and design tools of specific disciplines




1SO 10303-239 PLCS

Product Life Cycle Support

*REF: Howard Mason, Product Life Cycle Support, 2010

y

Tier 2

Typically 25 — 60 years Operational Life

Tier 1
Partners Suppliers Suppliers

Extended Enterprise Integration

wn
5 [ ]
5 PLCS Domalin
3
O
§ Design for In Service Support.and
g Supportability Operational Feedback
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%
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1SO 10303-239 PLCS

Product Life Cycle Support

Product Description

Capability to define product requirements
and configuration, including relationships
between parts and assemblies in multiple
product structures (as-designed, as-built,
Product as-maintained)

pLLE o B \Work Management
Capability to request, define, justify,

AP 239 approve, schedule and capture feedback on
e work (activities) and related resources.
Capabilities Property, State and Behaviour

Capability that describes and captures

| : feedback on product properties, operatin
Prnpeﬂj"_. State SHPPD.'T Solution Sta‘teS, beh avﬁ)our andpusgge p g

& Behaviour & Environment : :
Support Solution and Environment

Capability to define the necessary support
for a given set of products in a specified
environment and to define support
opportunity, facilities, personnel and
organizations

II III'P;:"’LDzB:Co,Ltd. .
) & & o b *REF: Howard Mason, Product Life Cycle Support, 20167



1ISO 15926

Integration of life-cycle data for process plants including
oll and gas production facilities

‘% | onject
IS0 15926-2 < Ject,
Data model GOrE P Activity---
e ....._._|DataModel
IS0 15926-4 B sl
RDL G20
Ligrery
- i | Common Taxonomy
o R
| — Computer
Standard Class == Prototype
—______________________St_an_cla_ra_i_ze_q_ra_xon_qmv
ManifactirediProticiGIass 3&‘”_ | LG-X20
U —J - ) 2)°) I i e
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The Best Breed

Reference data library
Engineering data format
P&ID/3D data exchange(draft)

Data

Requirement Management
Configuration Management
Product as realized

O&M

D&D

Information Consolidation

1ISO15926 for Engineering

PLCS: from Client Requirements to Decommision
= Full Life Cycle Support (Systems Engineering)

'l PEe
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Extension of 1SO 15926 RDL

Reactor Coolant Pump Example

HOW

|

PUMP (RDS327239)

WHAT

l

o

DYNAMIC PUMP
(RDS416834)

.

CENTRIFUGAL PUMP
(RDS416834)

.

COOLANT PUMP
(RDS16768899)

WESTINGHOUSE PWR

RECTOR COOLANT
PUMP TYPE XYZ

'l PEe

) =2 =
'r'I'E
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Extension of 1ISO 15926 RDL
|| KWPRDL |  KHNPPM |  KEPCOERC | DOOSANHI

Name Reactor Vessel Reactor Vessel Reactor pressure RP Vessel
vessel
ID RDL4141 EQ43101A KP431-2020 MEO0303
Usage Mapping standard  O&M data linking Design data linking Equipment vendor data linking
ISO 15926 based KHNP RDL ] I [ Data mapping target (Field data) ]
Class 2 KHNP PM

* Name: Reactor Vessel

Arranged Individual i} *ID: EQ43101A

Lo Artifact Static_Equisment_Clas < KEPCO-E&C

L o Vessel *Name: Reactor pressure vessel
o pressure Vessel K / - ID: KP431-2020
| —e Reactor Vessel (RDL4141) .
| | ,\|\ < DOOSAN HI
Filter Pressure Vessel «Name: RP Vessel
L—e jacketed Vessel : - ID: ME0303
l—e Etc... v

+ EQ43101A in KHNP PM is a Reactor Vessel.

« KP431-2020 in KEPCO-E&C is a Reactor Vessel.

+ MEO0303 in DOOSAN HI is a Reactor Vessel.

=> All data related with Reactor Vessel(RDL4141) can be integrated using ISO 15926
based information system

”IIPartDBCo Ltd.
1) 8 & | b



Westinghous
RCP MB3596

*REF: http://www.nucleartourist.com/systems/rcs1.ht

FLYWHEEL
UPPER RADIAL
BEARING

THRUST BEARING

MOTOR SHAFT

HOTOR STATOR

MAIN LEAD
CONDUIT BOX

LOWER RADIAL
BEARING

NO. 3 SEAL
LEAK OFF

NO. 2 SEAL
LEAK OFF

PUMP SHAFT

COOLING WATER INLET

D1 SCHARGE
HOZZILE

siétiol.

NOZILE

"""f‘ 7

THRUST BEARING
OIL LIFT PUMP
+ MOTOR

MOTOR UNIT
ASSEMBLY

SEAL HOUSING

NO. | SEAL LEAX OFF

MAIN FLANGE

COOLING WATER
QUTLET

RADIAL BEARING
ASSEMBLY

THERMAL BARRIER AND
HEAT EXCHANGER

CASING

IMPELLER



Classes that represent main parts of a RCP

Impeller PUMP IMPELLER  http:/data.posccaesar.org/rdi/RDS816299

Suction nozzle INLET NOZZLE http://data.posccaesar.org/rd/RDS43167562153
Discharge nozzle DISCHARGE NOZZLE http:/data.posccaesar.org/rd/RDS402642231
Casing SINGLE TYPE CASING http:/data.posccaesar.org/rd/RDS881459

Thermal barrier No

G Heat exchanger HEAT EXCHANGER  http://data.posccaesar.org/rd/RDS304199
Radial bearing assembly ~ RADIAL BEARING  http://data.posccaesar.org/rdl/RDS6810280

BEARING ASSEMBLY http://data.posccaesar.org/rdl/RDS12956450

IER Ccooling water inlet
IE Cooling water outlet

Pump shaft PUMP SHAFT http://data.posccaesar.org/rd/RDS869714
Main flange

No. 1 seal leak off

No. 2 seal leak off

No. 3 seal leak off

Seal housing

Lower radial bearing

Main lead conduit box

Motor unit assembly
Motor stator ELECTRICAL STATOR  http:/data.posccaesar.org/rdl/RDS891449

Motor shaft

Thrust bearing THRUST BEARING  http:/data.posccaesar.org/rd/RDS6810235

Thrust bearing oil lift pu
mp and motor
Upper radial bearing
Flywheel FLYWHEEL http://data.posccaesar.org/rdl/RDS13662164



http://data.posccaesar.org/rdl/RDS816299
http://data.posccaesar.org/rdl/RDS43167562153
http://data.posccaesar.org/rdl/RDS402642231
http://data.posccaesar.org/rdl/RDS881459
http://data.posccaesar.org/rdl/RDS304199
http://data.posccaesar.org/rdl/RDS6810280
http://data.posccaesar.org/rdl/RDS12956450
http://data.posccaesar.org/rdl/RDS869714
http://data.posccaesar.org/rdl/RDS891449
http://data.posccaesar.org/rdl/RDS6810235
http://data.posccaesar.org/rdl/RDS13662164

Definition of Pump Impeller

PUMP IMPELLER

rdl:defaultRdsld "R15904148988" Classification
Classifier« NORSOK Z-CR-002 EQUIPMENT CLASS
e PUMP COMPONENT CLASS

rdl:hasCreationDate "1999.10.26"

rdi:hasCreator "u20683" ClassOfindirectProperty

) « LOWER LIMIT IMPELLER DIAMETE!
rdizhasDefinition  an impeller that forms part of a rotating PR PN ECNACEAINEL IR

assembly of a pump imparting kinetic » RATED IMPELLER DIAMETER
energy to the liquid being pumped." e UPPER LIMIT IMPELLER DIAMETER

ClassOfldentification
Pattern « rdi:lRDS6192912
rdl:hasStatus "Incomplete” o rdi:RDS6713607
e rdilRDS6714627
e rdi:RDS999707260
ClassOfAssemblyOfindividual
owl:sameAs  http:/posccaesar.org/rdVRDS816299 ClassOfWhole « CENTRIFUGAL PUMP

rdi:hasldPCA "RDS816299"

rdf:type p2:ClassOfinanimatePhysicalObject
rdfs:label "PUMP IMPELLER"

Subclass « AXIAL FLOW PUMP IMPELLER
e CLOSED PUMP IMPELLER
« DOUBLE SUCTION PUMP IMPELLER
e INDIVIDUALLY SECURED PUMP IMPELLER

http //d ata. posccaesar Org e MIXED FLOW PUMP IMPELLER

o OPEN PUMP IMPELLER

/I‘d I/R D8816299 « RADIAL FLOW PUMP IMPELLER

¢ SEMI-OPEN PUMP IMPELLER
¢ SINGLE SUCTION PUMP IMPELLER

1"l EartPE et 19



Definition of Operating Weight

OPERATING WEIGHT

rdl:defaultRdslid
rdl:hasDesignation
rdi:hasidPCA
p2:hasClassOfPosse...
p2:hasProperty Space
rdf:type

rdfs:label

owl:sameAs

Specialization

Superclass «

Classification

"RDS1661800301"

oemameveci  NItP://data.posccaesar.org
"RDS1661800301" /rdl/RDS1661800301

ARTEFACT

WEIGHT RANGE
p2:ClassOfindirectProperty
"OPERATING WEIGHT"

http://posccaesar.org/rd/RDS1661800301

) 15926-4 INDIRECT PROPERTY

Classifier« ISO TS 15926-4 (2007) PROPERTY CLASS
Subclass « CALCULATED OPERATING WEIGHT
« CATALOGUE DATA OPERATING WEIGHT
o« ESTIMATED OPERATING WEIGHT
+ WEIGHED OPERATING WEIGHT

||II||"IPa rtDB co, Ltd.

(F) £ &l d|
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Usage of ISO 15926 RDL

APl 610 data sheet for Centrifugal Pumps has a section called
“OPERATING CONDITIONS”

OPERATING CQNDITIONS (5.1.3)
CAPACITY, NORMAL @ RATED mvh
OTHER m¥h
SUCTION PRESSURE MAX/RATED / MPalg]
I ('\IlAHf\f- e lanlatatalBlal o AAMLr.a
D S “ms‘fh”
DIFI
ES
PRC
STA VOLUME FLOW RATE METRE CUBED PER
NORMAL (RDS2628776081) HOUR (RDS1321064)
SERVIC
oad FLUIDSTREAN VD"URMAETE"DW O | Rinumber space
(RDS2197563291) RoSsseess) | ¥ | (RDS999900710)

"l EartPE et 21



Class library extension

Leg acy ||bra ry data -ComponentData_ 090807 2xls [==t BE licr Excel
A2 - Fe v
A . . iomponentData_090807_2 xls [S=t 2 E] licn l"‘:"'
— Standardized class library v @o o=
mrarTTRI-25 PPEAF| D9 i J~ | ROTAMETER FIT8275G #150 RF 1/2" o
¢ el 2lmarn : . : —
Steolts d SESER Library data instance =lelx

2 |3 o [

1 o [ e ra

w m

45

48
8

43 |PPEAFTTPZ-15

M 4 v ¥ | Tribon Instanc

Fu | B |

PPBAF

Tribon Instance D

YVBE1-25
YVBE1-50
YWB33-20
YWCE0-50
YWGELAB 2B
YWFIT8275G-15
PEPCUFPE2-50
PPSAFTTP2-1E

P3&AB 1EC2-25

PLDAB 1EC2E0-25

PGJET3EMI-25

PGJET32MI-15

PHBWNCCS-15

PFNABTTMZ2-25

PRICUPTK2E0-25

PRHCUTTx220-15

4 4 » M| Tribon Instance
FH | B |

I1PartDB co,Ltd.

I(F) 8 &l d|

PPSAFFPE2-50

PE1AB1EC2-25
PPSAFTTF2-25
PSARBIEC2-20

PTJIABI1EC2-15
PTIAB1EC2-25

PLDABTEC250-20
PGJST32MI-50
PXBWNCCSE0
PFRABPPM2-E0
PFNABTTM2-1E
PPRHCUPTKOBO-15__

PRHCUTT®225-15

so15926facade
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a8 Tables
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[ jena_gBtl_reif
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System implementation case

)

|C2)Water treatment consumables

|=iChlorines treatment Equipments

|ZiDesalination Equipments

| Transporting Equipments
|ZiRefrigeration Equipments

|3 Instrument

IPartDB co, Ltd.

I(F) 8 &l d|

|[C3IMining machinery and accessories

Column No. I:I
Column No. I:I

R e Home About PartSearch Services Contact
Categories < || Parts List 3
Filter Partld Name Model v Company Name Description
3 3 3 3 |
[=|Z)Product Directory cd092355 Flanges THZE] 10K 4inct B ETQE(F) ZIA, RERUE,
|5 Measuring and Observing and Testing (N cd057686 Check valve WHL-10 (FIH sy HY A, WH2 2,
|5) Electrical Equipment & Material cdD64667 Separators VARIOMATZ2-2/95 =200 F Yot (F =05, 22|
[=1|[.5) Piping Equipments & Material cd079898 Inverter SV110iPSA-2(50Hz) Ml AAE(T) OIEHE], LeitH, SVl
|=iPipe & Tube & Hose cd031414 Corrugated steel pipe PL301 (&=
| =) Gasket and Seal cd118150 Sluice gate valve,pow MO3AB09 (=12 Item
= ngand Gas Distribution cd122850 Single suction volute HES150-250 M pro pertleS
egulator & Controller cd093463 Panelboards D5-750-HA-M (=)0t
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Conclusions

« This paper introduces 1SO 15926 methodology and how to extend the
existing RDL for nuclear power industry.

« Asthe ISO 15926 representation is independent of applications, interfaces
to existing or future applications have to be developed. Such interfaces are
provided by Templates that takes input from external sources and “lifts” it
into an ISO 15926 repository, and/or “lowers” the data into other
applications.

« This is a similar process to the process defined by W3C. Data exchange can
be done using e.g. XML messages, but the modelling is independent of
technology used for the exchange.

« |SO 15926 based RDL is useful for NPP class standardization and lifecycle
data integration.
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