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Importance of Asset Life-cycle Information for Asset Integrity —|NTERGRAPH'

‘ Management of Change

\ Process Hazard
Assessment

Asset Lifecycl /
Information

Management \
System / Compliance Audits

‘ Operating Procedures
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INTERGRAPH'

Key Drivers for Trustworthy Information

For which plant activities is the need for ready access to trustworthy information

most critical?

Asset Integrity Management

FProcess Safety Management

Shutdowns, Turnarounds and Startups

Emergency Response

Incident Investigation

Maintenance & Reliahility

Modifications, Revamps, and
Maintenance Changes

Compliance Audits

Mote: this is a multiple-choice guestion — response percentages may not add up to 100.

Research by @Tech\falidate

_ Tk

Source: Iy Survey of 170 professionals in process industries

59% see trustworthy information
critical for Process Safety Mgt. and

54% see trustworthy information
critical for Turnarounds, Shutdowns
etc.

62% see trustworthy information

critical for supporting Maintenance &

Reliability

“criucar Tor vioaimcanons, Kevamps - ana
Maintenance Changes

Research by @Techvalidate

©2015 Intergraph Corporation. All Rights Reserved.



TechValidate Survey Results

INTERGRAPH

Inadequate Information Availability to Support

Emergency Response

If there was an emergency situation in your plant, how confident are

you that the appropriate personnel would be able to quickly lo
the right information to support their response?

= Not confident: 3%

= Low confidence: 10%

B Only somewhat confident: 48%
W Completely confident: 39%

Source: Survey of 164 professionals in process industries

www.techvalidate.com/product-research/intergraph-information-management-owner-operator-solutiol

TVID: 600

SOURCE: TechValidate survey of professionals in process industries (March 2014)

Research by @ TechValidate

~INTERGRAPH'

INTERGRAPH Rosoarch by @Tech\r‘alidate'

SmartPlant Enterprise for Owner Operators
(SPO) Customer Statistic

88% of surveyed users agree with the following
statement, “Using SPO we have confidence
that we can find the information we need and
are confident in the integrity of our plant
information and documentation™.

Source: I}y Survey of 17 key users of SmartPlant Enterprise for Cwner
Operators (SPO)

Published: Sep. 10, 2014 TVID:- 5F4-BEE-09E a8~ o X

Research by (§%) TechValidate
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Extracting Value from Engineering Information

— A Significant Opportunity — INTERGRAPH
B Increase - . Minimize
Reduce OPEX Uptime Health &
Shorten - Safety Risks Ease
Project “ Demonstrable
Schedule _ Compliance
Reduce CAPEX Virtual Asset S e
. ' Y.
”
s

s

Physical Asset
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Achieving Asset Integrity - @
— Enabling Integrity / Safety Relevant Work Processes — INTERGRAPH

Project Management .- Alarm & Set Points Small Projects

of Change 7 Sl i 4 Management 4 Engineering v
. . e . Plant Management of

Interface Management 2 Site Receipt Verification % Operating Procedures 7 Change %

Non-conformity M o DCS Change
, Pre-start-up Safety Checks > Plant Staff Training Management )

Technical / Site Query : — : Model / Asset
Management % Operational Qualifications > Turnaround Planning 7 Management %

Risk Management ; : : . . Maintenance
(ALARP / ALARA) Mechanical Completions > Piping Inspection %
Requwements
Inspect|on ;

Preservation Management Lock-out / Tag -out Planning/Records

Intelllgent Plant

Manuals

HAZOP %

CAPEX/OPEX Projects Operational Readiness Operations & Maintenance

- - Documents Work Breakdown Plant Breakdown
R / & Transmittals / Structure & Packages / Structure /

Information Validation & X Legacy Information \ )
Transformation > Capturing % Information Handover >

Lifecycle Information Management
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Achieving Asset Integrity —
— Enabling Integrity / Safety Relevant Work Processes — ~INTERGRAPH

Project Management i~ Alarm & Set Points Small Projects
: : I , Plant Management of
Interface Management % Site Receipt Verification % Operating Procedures } Change %
Non-conformity e Y DCS Change
Management % Pre-start-up Safety Checks > Plant Staff Training >
Technical / Site Query Model | Asset
Management Operational Qualifications Turnaround PIannlng
Rlsk Management Malntenance
(ALARP / ALARA) ) Mechanical Completions 7 Piping Inspection )
Requwements o . . Intelllgent Plant
. Inspection
HAZOP > Preservation Management > Lock-out/ Tag-out Planning/Records %
CAPEX/OPEX Projects Operational Readiness Operations & Maintenance
_ . \ Documents Work Breakdown N, Plant Breakdown
R ——— / & Transmittals > Structure & Packages / >
Information Validation & Legacy Information .
Vendor Data 2 Transformation Capturing 2 Information Handover )

Lifecycle Information Management
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Enables Process Safety Management Programs ) w
OSHA 29 CFR1910 defines 14 elements ~INTERGRAPH

Employee Participation
ploy b @

Process Safety Information
9

Process Hazard Analysis
Operating Procedures )
osslers

Training 3D Pact

Training sSPO
Q Contractor Tag/Doc 3D .cht

Contractors
Systems

Pre-Startup Safety Reviews C

: : Inspection Desi
Mechanical Integrity

] ~ : ~ Lock/Out Permit to
Non-routine Work Authorization (Lock Out ut) Tag/Out

Mgmt of

© © N O 0o ~ WD PE

10. Management of Change Elant Via third party
Change
11. Incident Investigation
. \_/ 3D Pact Tasgljgoc
12. Emergency Planning & Response Training Mgt
13. Compliance Audits non-

|
B

Conform
Trade Secrets
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Asset Lifecycle Information — Tree Structure and Registers /IﬁaAPH

Plant Breakdown Structure

- Find P5] Tags... = ™

Pdame Deecnpticn Type Dosains] kPEY  KSCEY ||
{ Find PS) Desturnents... = ™

—— - LDacument Famber Document Descrption Tite Ot Documert Mo Ilinnln:l-m'hallty' is Pal?
Document Classification M C1-1-46C- MEC-DWS-100-0001 Hest Trace Bluck Disgram LSP-MEC-DWG-[0AL | TNTERMALUSE | Tnee
T C1-1-GC-MEC-SPN-100-0002 i INTERMAL USE | True
W C1-1-1GC-MEC-5PN-100-0003 Chamicsl Rmactivity Matris INTERMALUSE | True
B €114 MEC-SPN-100- 000 iR INTERMAL USE | True
W C1-1-1GC-PRO-FI0-100-0001 Process and Instrument Disgram for 100 | (SP-FRO-FD-0001 | INTERMALUSE | True
T C1-1-560-PRO-FID-100-2001 Pracess and Instrument Ciagram for 100 | LSP-FRO-PID-2001 | INTERMAL USE | Tnue
- S—r £1-1-MGC-PRO-FID- 100-3001 Process ovd Instrument Diogram for 100 | LSP-FRO-FD-3001 | INTERMALWSE | True
Disci P line Structure E £1-1-556- PRO.-PID- 1005001 Al e ] WIERNAL USE e
W L5CH-5-50G-PRO-PIC-100-000L-001  SECTION 100 CATALYST FEEDING MAL. e
‘ LEC Sl PR PIC- 10 0- 000 L -0 2 SECTION 100 CATALYST FEEDIMG MAL. T sz
W L5CH-5-50G-PRO-PID-100-0003 SECTICM 100 CATALYST FEEDING COC. True
' LECK -5 - PRO-PI0-100-0004 SECTION 100 CATALYST FEEDIMG VEM.. T sz
. S o ,
Organization Structure w0 [#] Protective Safety System

Tag Classification PSI and Safety Critical
Equipment Registers

PSI Categories PSI Documentation



Vision vs. Reality INTERGRAPH'

Query Scope SPO Processng Congies Cnste/Updte Scope. SPO Processing Campiex

:
|
:
’
:
|
|
|
|
_
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TechValidate Survey Results “INTERGRAPH'

INTERGRAPH Research by @TechValidate
ni\gsr;r:?:;f::(tjage of Facility Information is 4 O% or m or e.
of Information In

plant is
unstructured

In your organization, what percentage of your plant information i
unstructured?

80-100%: 3%
I 60-80%: 17%
W 40-60%: 27%
W 20-40%: 24%
B 10-20%: 18%
W 0-10%: 10%

Source: Survey of 189 professionals in process ndus! l H !
www.techvalidate.com/product-research/intergraph-information-manag er-Q

SOURCE: TechValidate survey of professionals in process industries (March 2014) Research b"f @ TechValidate
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Asset Lifecycle Information Handover INTERGRAPH

Physical Asset

Project Mgmt. of Change /
Technical/ Site Quenes

CMMS Buﬂdlng
System Completions
oo

Legacy Asset Information
Owner Operator

3= %
Business

Processes Projects / Suppliers (SPE)
- SPO/E Handover 2
G

Tumaround Planning y

Maintenance & Inspection Planning 4 Projects / Suppliers (no SPE)
[ o 3

SmartPlant Enterprise for Owner Operators
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SmartPlant Fusion — Extracting Intelligence from Legacy w
Documents INTERGRAPH

4% »

Link &
Cross
Reference

Rapid |dentify Extract Quality
Capture Masters Jlntelligences” Control
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Intuitive Single Point of Access INTERGRAPH'

5 SMARTPLANT® FUSION - Windows Internet Enplorer

Dacover
+ ] Search Resuhs
E 130910002

LEeSS exposure to
on-site risk

DR R, &= el

~-
| mprove

collaboration
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Validation from Multiple Sources —INTERGRAPH'

INTERGRAPH

SmartoData Validator
00 /PMC

SIEVERUEENENS))
Uniqueness validation
Relationship cardinality
Date/Time validation
Integer validation
String validation
Pick-List validation

| — |
@
Unit of Measure validation

EPC Mandatory fields
Contractors Cascading errors




I
SPO in the Enterprise IT Landscape —INTERGRAPH'

Asset Enterprise
Performance Content

Management Management

Enterprise
Asset
Management

Plan S — m

Automation
Systems

HSE Asset Integrity
Systems Management
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Management of Change in SPO Operating Plant

Create Change Request
» Relate to affected objects
* Initiate workflow

Review
* Change Board Review
« Discipline Review

Approve/Reject
* Approve for Engineering
* Approve for Implementation

Implementation

« Complete Engineering

* Implement as Notification or Turnaround
* As-built update

© 2015 Intergraph Corporation. All rights reserved.

INTERGRAPH'

Implementation

Notification
Job Package for Turnaround




Synchronization of design basis with SAP ~INTERGRAPH'

Filtration and Transformation
Create /Update
FL record

RO EO @R Equpmentinsalll

REIGIonSHTSHN. ' BiSmantie

Generic process enabling synchronization with any third party system
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Synchronizaton with SAP

£ smartPlant Foundation {(Server name: saaig012741:N

i Datei  Finde

weEE8 I3 BE B 4

Suche

Ansicht  Administration  Progre

: Tree

SP

1]

Instrument process function
MUGHK EPE Types
vl a2x1kucchrt
-l EPE_SAP_TEST
-8 Urits (S8)
- g EFE-000, Tags und Dokumeniten YES
b EPE-100, Yerdichter Entnahme Station
bgi EFE-103, Messtrecke NL
b EPE-104, Kompressoren
(=B Uit Groups (5)
-4 EPE-104-0, -
E1-M§ EPE-104-1, Kolhenwerdichter 1
-8 Shared Tag(s) (389)
65 104-109-M1, Kompressor 1 Ausgang und Yerteiler 1 und 2
= éy 104-109-M3_M2, Kompressor 1 Ausgang und Yerteiler 1 un

EHBE! Equipment{s) {1}
(-4 11665, IsolationsFlansch
- 104-A-101, Gas- und Kilhwasserkihler

H-p 104-A-201, Gas- und Kihlwasserkihler

]@ 104-CY-103, Kompressar 1 - Ausgang
]éy 104-CY-105, Schmierdlsystem - Zylinder 2
jé‘q 104-CY-106, Schmierdlsystem - Zylinder 2
]6@» 104-CY-107, Schmierdlsystem - Zylinder 2
[—]@ 104-CY-108, Schrierdlsystern - Zylinder 1
[=)- &8 Equipment(s) (1)
‘= 13352, Riickschlagventi
SR g 104 , i
-2 Equipment{s) (1)
-4 13355, Riickschlagventi
[l 104-CY-110, Schmierdlsystem - Zylinder 1
[]--& 104-CY-111, Schmierdlsystem - Zylinder 4
[]--6} 104-CY-112, Schmierdlsystem - Zylinder 4
[]--62&; 104-CY-113, Schmierdlsystem - Zylinder 4
E
E
E

Zylinder 1

]65 104-CY-114, Schmierdlsystem - Zyiinder 3
]65 104-CY-115, Schmierdlsystem - Zyiinder 3
Hedi 1M4-0Y-116. Srhmierélswstemn - Pulinder 5

f- 104-A-102, Gaskihler nach 2. Stufe Kompressor

E
E
[
E]--é}; 104-CP-1059-M1, Kompressor 1 Ausgang & Yerteiler 1 und
E]--& 104-CP-109-M3_M2Z, Kompressor 1 Ausgang & Verkeiler 1
E
E
[
E

S AP nung/Ausfiihrang: Strukturliste
« Q@ = DN N5 e
orx Starttransaktion Planung/Ausfiihrung: Strukturliste
b Techn. Platz EPE Guiltig ab 01.06.2014
Bezeichnung Epe
v & EPE Epe a %
- @ EPE-000 Tags und Dokumenten VES
> @@ EPE-100 Verdichter Entnahme Station @ﬁl %
> @ﬁl EPE-103 Messtrecke NL ﬁlﬁl %
b @ﬁl EPE-104 Kompressoren @ﬁl %
> @ EPE-104-0 == & %
v &  EPE-102-1 - & %
> @ﬁ] EPE-104-109-M1 Kompressor 1 Ausgang und Verteiler 1 ...
v @ﬁ] EPE-104-109-M3_M2 Kompressor 1 Ausgang und Verteiler 1 ... @l
- = 11665 Isolationsflansch
> ﬁ EPE-104-2-101 Gas- und Kihlwasserkihler =1
> @ﬁ EPE-104-2-102 Gaskihler nach 2. Stufe Kompressor @@
> @'@ EPE-104-CP-109-M1 Kompressor 1 Ausgang & Verteiler 1 und 2
g t > @'ﬁ] EPE-104-CP-109-M3 M2 Kompressor 1 Rusgang & Verteiler 1 und 2 [&]]
. n|Sa |On > ﬁ‘ EPE-104-CV-103 Kompressor 1 - Ausgang =1
> @ﬁ EPE-104-CV-105 Schmiertlsystem - Zylinder 2
> @'@ EPE-104-CV-106 Schmiertlsystem - Zylinder 2
> @'@ EPE-104-CV-107 Schmiertlsystem - Zylinder 2 (=1
v ﬁ EPE-104-CV-108 Schmierdlsystem - Zylinder 1 =]
. 13352 Rickschlagventil
. @ﬁ‘ EPE-104-CV-109 Schmiertlsystem - Zylinder 1
. 13355 Riickschlagventil
> ﬁ EPE-104-CV-110 Schmiertlsystem - Zylinder 1 =1}
> @ﬂ EPE-104-CV-111 Schmiertlsystem - Zylinder 4
> '@ EPE-104-CV-112 Schmierélsystem - Zylinder 4
> @'@ EPE-104-CV-113 Schmierdlsystem - Zylinder 4
> "T}’ EPE-104-CV-114 Schmiertlsystem - Zylinder 3 =]
> @@ EPE-104-CV-115 Schmierélsystem - Zylinder 3
_ILI > @'@ EPE-104-CV-1186 Schmierdlsystem - Zylinder 3
| 4 > @  EPE-104-CV-117 Schmierdlsystem - Pumpe Ausgang =]
. - m—— A mwe aan -~ - - - - =

| New Items

Multiple...

NO

Part of VATTENFALL —

1dddddddd ¢ ddddddddy «d
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-
Engineering Information for Asset Integrity Management

— Summary & How to get started — INTERGRAPH'
= Engineering Information Management is a We will help you to improve:
key enabler for Safety and Asset Integrity

Management « Step by step

= Asset Lifecycle Information Management e Fast Track
represents a big opportunity for you

= Do you know where you stand?

Standardisation and
Governance

Capability Building Document Integrity

Management of Change Data Integrity

Information accessibility Information sustainability
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