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What is Asset Integrity Management?

management of critical process
equipment to ensure it is

designed,
installed,
operated &
maintained

N~

to get desired performance in a

@fe manner.

~
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Process

-
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Risk Reducing
Safeguards

Barriers

Knowledge

Various PSI

Hazop, LOPA, ETA, FTA

PSI: Process Safety Information
HIRA: Hazard Identification & Risk Assessment

Asset
Integrity

Engineering
Hardware
Barriers

Administrative
Human
Barriers

Operating
Procedures
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Barrier
Management
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Components of Asset Integrity Program
Lifecycle Approach

Audit & Review

GUIDELINES FOR

- ASSET
 INTEGRITY
MANAGEMENT

= WILEY

Asset
\ Integrity

)

S

ECI: Electrical, Control and Instrumentation




Why Quantify an AIM program?

Promotes objectivity (EU vs US vs Asia)

Aids in comparison and replication

Early detection of issues—> risk management

Holistic view help Management make informed decision on
resource allocation




Elements of AIM program



Quantification of Asset Integrity Management

6 Elements of AIM
-

* Policy
* Processes

* Procedures I . .
. Roles (@) Triggers for re-evaluation

+ Responsibilities -New PSlI revision (e.g. 5-year PHA)
« Deferrals -HSE Standard change (Internal/External)

» Deviations -New requirements (authority)
fee Quality - « PHA
\/ Assurance Y « SGM

* PBD
S o Process Safety ’ EIIDaSSS list
¥*  Information .
“ Equipment ,
Metric & Audit v®  Criticality 208
Determination

—

AlM
Elements

* What tasks?
. :'  How frequent?
Preventive ;' ] ... |TPM strategy * Qualifications?
Maintenance or 1.!0 ' T Vg Availability « Technical basis?
Inspections plans \_/_

ITPM: Inspection, Testing and Preventative Maintenance; SGM: Safe-Guarding Memo, PB[}Process Boundary, LDS: Line Designation sheet




Setting up the scorecard
template



Listing various contributing factors per element
Template

@ N/A
o

m Workin progress

Implemented

Not included in scoring
>30% to <60 %
>90%

E Workin progress

Applicable

Included in scoring
> 60% to < 90%

Lg

Overall 0] Implementation Score g Tttt Tt i T Tt
STAGE GATE REQUIREMENTS Process Safety Information Equipment Criticality Determination ITPM Verified / Available Maintenance Plan (in SAP/RBI)
0 1 2 3 4 5
A - Basic information @ Metrics @ Maint.Management.Syst.
+/ PIR (SEVESO) | B PFD/ Simplified block diagrams @ ATEX [electrical] @ Fixed Equipment [ ] Fixed Equipment @ Audits (PSM - audit) @ Document mgmt system
« PED [Press Equip.] | B P&ID set @ ATEX [mechanical] @ Instrumentation & Control () Instrumentation & Control [ Audits (PS04 - self audit) | Roles & Responsibilities
o ATEX | B Process Boundary Determination systems  |() LDS @ Piping [ ] Piping @ (] Training
« Omgevings vergunning  |ID Highly hazardous Chemicals list @ Class list @ Relief devices [ ] Relief devices @ @ MOC process
' BRZO NL | B Operating manual O VR-Insluitsystemen O Rotating O Rotating O O Naming conv. Strategy
I National electric code | ) Mass and heat balance ] Process Boundary Determination |() Q @] ] Managem. review process
+’ WBDA NL | B [Insluitsystemen (containment systems) @ Safe Guarding Memorandum @ @ @ @ ITPM Inspection criteria
«" External Safety report | B @ Emergency shutdown systems () Q@ @ @ ITPM Deviations
B- Technical documents @ @ Q@ @ @ Material verification
o GMS-PSM | B Safe Guarding Memorandum C- Risk @ Q@ @ (] Qualified personnel
o GMS- PSI | B Dust safety @ Hazop @ Q@ @ @ Continuous improvement
o GMS-PHA | ) Expl. Safety Document ] LOPA @ Q @ @ Incident investigation
o GMS-Mech.Integrity | ) Area classification dwg O SIL O O O O PM planning process
+ GMS- Comb.Sol&Dusts | B Equip. Class list [for covered equipment] O RBMI criticality O Equipment documnetation
«’ GMS- Phen.Handl.St. | ) Line Designation Sheet [for covered systems] |() @ CUl inspection program
I PFss | B Equip. documentation [for covered equipmen|() = _ 5 @
| GMS-Open Ended Lines an | B Pipeline Isometrics [for covered equipment] 5 5 5 2 ‘E % @
() AgSS (Low conv) | B Emergency shutdown systems N ? £ % E’_ g— b @
' GMS-ATM | B Alarm management system = ,_% 5 i 3 z 5 @]
() others C - Risk [determination] ; 2 E § § ; é
n . apuagn o] he] o] © 8 =
|| GMS- electrical safety |. Hazop ResponS|b|||t|eS B 3 g k5 8 £ g
| B LOPA (SIL determination) £ o o b= E £ L
‘, Risk Rubric score process a | . SIL (3 St docs) 1 [Training and awareness respisible - supforts = = = =
o/ Process Boundary Files | ) RBI criticality 2 |Equipment Criticality Determination responsible informed supports supports
« PSM Road map | . 3 |Define and Maintain ITPM's in SAP supports responsible
o/ Lifecycle management SIL ’. 4 |Provde Technical Content for ITPM's supports supports supports responsible supports
N >4 5 [Maintain Equipment Records responsible supports supports
6 |Maintain Ml contrdled documents responsible supports
7 |Plan & schedule Ml tasks responsible supports informed
8 |Owerseeing Contractors (in Ml Rdes) responsible supports
9 [Registering ITPM results / test reports informed supports responsible
10 |Equipment Deficiency Management informed responsible supports
11 |Report / Review Metrics informed informed responsible supports supports informed
12 |Establish Audit Schedule and Content responsible supports
13 |Fdlow up on modifications supports supports responsible responsible
14 |MI Process Dewelopment, roles and systems responsible supports supports




List all contributing factors of each element

Process Safety Information

A - Basic information

@ PFD/ Simplified block diagrams
@ P&ID set
0] Process Boundary Determination systems
@ Highly hazardous Chemicals list
@ Operating manual
@ Mass and heat balance
@ |Ins|uitsystemen (containment systems)
‘ P B - Technical documents

o Q@ Safe Guarding Memorandum
@ Dust safety
@ Expl. Safety Document
.:;j Area classification dwg “HOW tou prOCGSS PSI to
] Equip. Class list [for covered equipment] . . .
@ Line Designation Sheet [for covered systems] determine critical eCIUIpment
@ Equip. documentation [for covered equipmen

Pipeline Isometrics [for covered equipment]

Emergency shutdown systems

A

Alarm management system

C - Risk [determination]

Equipment Criticality Determination

Q@ ATEX [electrical]
@ ATEX [mechanical]
@ LDS

@ Class list

L] VR-Insluitsystemen

Process Boundary Determination

Safe Guarding Memorandum

Emergency shutdown systems

Hazop
LOPA
@ SIL
@ RBMI criticality

@ Hazop

@) LOPA (SIL determination) e

o SIL (3 SIL docs) ,,,,,
“/ RBI criticality ; ) =




List all contributing factors of each element

Common RAGAGEPs

q 5 o . Technical Inspection Personnel
Equipment Class/ Item | Equipment type Equipment Required Tasks Task Interval . . P . . Procedure(s) Comments
Basis Qualification Requirements
— Pressure vessels (ASME-  |Reactor Reactor Routine visual surveillance Recommended daily; not to Industry practice No specific certifications required; Normal operation is not documented,;
|i_:| F | xe d Eq u | p ment coded and noncoded) exceed 1 month how_ever, persomel knowledgeable in deﬁ_ciencies are Idocumented via an
— equipment operation are recommended equipment deficiency report and/or work
o Instrumentation & Control order
— . External visual inspection and Lesser of 5 years or calculated|API 510 API 510 certification (inspector) N/A
W’ Pi ping thickness measurement internal (or on-stream)
T . . inspection task interval ANSI/NB-23 NDE:
w’ Relief devices ANST SNT-TC-1A LevelI (or
o . equivalent) to collect data
[ ] Rotating
Iz"\.l ASNT SNT-TC-1A Level II (or
e equivalent) to collect and interpret data
H H H H H Internal visual inspection and Lesser of 10 years or ' of the |API 510 API 510 certification (inspector) Additional nondestructive testing to be
B a Sed on en g Ineerin g d ISCI p I Ines thickness measurement remaining corrosion life performed as necessary
ANSI/NB-23 NDE:
1. [TEMS: ANST SNT-TC-1A Level I (or
equivalent) to collect data
. - Aboveground SafetySafety Instrumentation Pipelines (45 CFR-
| Bollers | | Prms""""ﬂ"r&“s'a""| | Fipng | | Vahes | Storage Tanks Refief\lves Pumps and Controls 186-150) ASNT SNT-TC-1A Level II (or
equivalent) to collect and interpret data
2. DESIGN OR CONSTRUCTIQON CODES:
ASNE |
ASME | ASME I ASME B31A4 ;GEIEI 21[334 ﬁ“% ASME IV APl B0 \é{r\iﬁgfﬂlgé glg
ASME IV DWV1&2 ASME B33 API 809 201 &‘Zﬂ ASMEMI APl ST4ETE AND RP 551 2 ﬁ 04 Te Teal
AP 2000 - - - - - chni
Equipment Class/ Item | Equipment type Equipment Required Tasks Task Interval Basi
asis
3. INSPECTION, REPAIR, AL TERATION, RERATING, OR FITNES 5 FOR SE RMCE CODE 5
Section 1 — Pressure Vessels and Storage Tanks
NBIC . . .
£ APISTO AP 588 APl 853 NBIC AP RPE33 ISAMFG —
nBIC gl 21579 API RPSS1 21 579 APIRP 576 MFG STDS STANDARDS ASHE BIIG Section 2 PIP ing
Section 3 — Relief and Vent
4. BLICATIONS:
761 651 Section 5 — Instrumentation, Controls, and Electrical
ASME NI, ABCD ASME I, ABCD ASME I, ABCD APl 652 INSTRUMENT
ASME V ASME W ASME V - 2P 2016 ASME PTC25 el = _ = =
ey s oy an P sTe she ps _ s || Ensiezrs ASE Y Section 6 — Pumps and other Rotating Equipment
ASME DX 4P| RP 572 APIRP 5T4 ASME X AP|RP 575 ASME W NS D145 WFG ASME 1X .
APIRP 573 £PIRE I ASNE B16.5 ! ASME W ASME X STANDARDS Section 7 — Infrastructure
SNT-TC-1A SWNT-TC-1A SNT-TC-14 ASME IX
SNT-TC-14




List all contributing factors of each elemen

AlM
Elements

SAP PM plan

Create Maintenance Plan: Single cycle plan 000000000404

F
g s

Equipment
P Criticalty
Determination

www.tutorialkart.com

Maintenance plan ‘ﬂ HOH fiter change for every 50 days |m
B Maint. plan head
i e plan cyde i e plan additional data

Date determination Call control parameter
Shift Factor Late Compl. [100|2 Call horizon |_| %
Tolerance (+) s Scheduling period ’E"E‘ O Time - key date
Shift Factor Early Compl. [100|% [J completion Requirmnt O Time - factory caldr
Tolerance (-) e
Cycle modification factor J.._UU—‘ Start scheduling
Factory calendar —‘ Start of cycle

p

Object list item Ttem location
A= ‘

Maintenance Ttem ‘1127 ||Di| fitter change for every 50 days

1P ]

Reference object

Functional loc. TEBL-PRD-PM-02 TKS Functional Location Area

Equipment ELCTRICEUME Electric Pump

Assembly

Uz |

Planning Data

Planning plant - TKBL - Bangalore Plant Maint. Plnner Group ’m Planner Group 100
Order Tune m Renular Maintenance Service MaintActivitv Tvne ,_‘

Maintenance Plan (in SAP/RBI)
4

Fixed Equipment

Instrumentation & Control

Piping

Relief devices

Rotating

000000

OPEN  BLANK CHECKSHEET

m SHOW SELECTION  Solocted 1

| TagNo  Description Area
° A09_0004  Solenoid vaive 009 - Secondary Processing
° A09_0002  Limit Switch 009 - Secondary Processing
o | A09_0028 Light 009 - Secondary Processing
® 5 A09_0030  Junction box - Lighting 009 - Secondary Processing

o [V4 A09.0026 Light 009 - Secondary Processing

° | A09_0040 Level Transmitter 009 - Secondary Processing
° A09_0058 Level Switch 009 - Secondary Processing
° | A09_0039 Level Switch 009 - Secondary Processing
e A09_0059 General Purpose Outlet 009 - Secondary Processing
° | A09_0067 Junction box - Lighting 009 - Secondary Processing
e [] A0o_0068 Lignting 009 - Secondary Processing

009 . Secondary Processing

Location

Secondary Processing House - ¢

Secondary Processing House 2/

Secondary Processing House - ¢

Secondary Processing House - ¢

Secondary Processing House - ¢

Secondary Processing House - ¢

Secondary Processing House - ¢

Secondary Processing House - ¢

Secondary Processing House - /

Secondary Processing House - ¢

Secondary Processing House St

Secondary Processing House -\

ATEX inspection plan

Not Staried
o O In Progress
5 O Compieted
[ oetetea
0 o > Transterred

o EEIE
5 9 CLEAR

RBI inspection plan

DMISTRAS

500 =TT1000

ReportDate

RBI Inspection Plan

10/07/2014

Next S/D:- 11/01/2016
Subs S/D: 01/01/2019

P &I1D Drawing No -

AssetNo: F7712 Equipment Type: Tower

Description: CRUDE TOWER

U-1onAle: Yes

Circuit Damage Mechansms
Damage Mode
CircuitID Damage Act. POF Basis Taret Date
Environment Assisted Cracking
COLUMNMIDDLE ~ WetH2S (HIC/SOHIC/Blistering) 0.0146880 CSIChrome Moly Alloy w/ H2S and Water/Sour 10/02/2014 @
Water, Temp <= 300F
COLUMN TOP WetH2S (HIC/SCHIC/Blistering) 0.0038250 CSIChrome Moly Alloy w/ H2S and Water/Sour 10/06/2014 @
Water, Temp <= 300F
WetH25 (Sulfide Stress Cracking) 0.0000597 CSIChrome Moly w/ H25 and H20/Sour H20, No 01/01/2050 ®
PWHT, Temp <= 180F
Extemal Loss of Thickness
COLUMNMIDDLE ~ CUICarbonand Low Alloy Steels 0.0581400 CS/Chrome Moly Alloy/CS .5 Mo, Insulated, Temp == 10/02/2014 ®
350F
COLUMN TOP CUICarbon and Low Alloy Steels 0.0459000 CSiChrome Moly Alloy/CS .5 Mo, Insulated, Temp < 10/06/2014 ®
350F
Intemal Loss of Thickness
COLUMN BOTTOM HighTemperature Sulfur Corrosion 0.0000612 Service contains Sulfur, Temp == 400F 11/09/2023 @
Naphthenic Acid Corrosion 0.0000612 Service contains Naphthenic Acid, Temp == 400F 11/09/2023 ®
COLUMNMIDDLE  LowTemperature H2S Corrosion 0.0027540 Carbon Steel with Waterand H2S, Temp <= 250F 10/02/2014 @
COLUMN TOP Low Temperature H25 Corrosion 0.0000306 Carbon Steel with Waterand H2S, Temp <= 250F 07127120318
®=pfter subsequent 5/ =Afternest 50 ®=pefore nets/D ®=Overdue
Inspection Plan
Circuit ID Damage Type Inspediion Efiecliveness / Procedure WIO Insp. Wilnsp.
EventType: Internal Inspection EwventBasis: Max RE Interval Due Date: 10/09/2025 Schedule Date: 10/01/2018
COLUMN TOP CheckInternal Cracking B WetfluorescentMagnetic particle testing of 20-49% of 01/01/2050 01/01/2050
welds/cold bends
EventType: External Inspection EventBasis: RBITarget Date Due Date: 10/02/2014 Schedule Date: 11/30/2014
COLUMN BOTTOM  CheckGeneral Thinning B Nominally 20% ultrasonicscanning coverage (automated or 11/09/2023 11/09/2023
manual), or profile radiography, or spotextamal thickness
(statistically validated)
COLUMNMIDDLE ~ CheckHIC SOHIC H25 A 50-100% scanning coverage (automated ormanual) with 10/02/2014 06/02/2019
followup inspection atlocations with indications (HIC),
50-100% Shearwave UT for cracking near weldments
(SOHIC)
COLUMN TOP Check CUI B Forthe total surface area 95-100% external visual inspectio 10/06/2014 05/06/2022
and follow-up with profile or reaktime radiography of 60-100
fotal surface area of insulation including suspectareas
CheckHIC SOHIC H2S B wave f 20-100% of 10/06/2014 06/06/2017

‘weldments or Acoustic Emission testing with follow-up shea
wave UT




List all contributing factors of each element

Metrics

Audits (PSM - audit)

Audits (PS04 - self audit)

Deviation / Deferrals

E.g. PSM work overdue,
Deficiency corrective actions,

000 @®

N

Detailed Internal PSM audit every 3yrs ]

Maint.Management.Syst.

Document mgmt system

Roles & Responsibilities

Training

MOC process

Naming conv. Strategy

Managem. review process

ITPM Inspection criteria

ITPM Deviations

Material verification

Qualified personnel

Continuous improvement

Incident investigation

PM planning process

Equipment documnetation

CUl inspection program

ooo0o000O0OCOOOO000®

A “how to” on each as part of site
Quality Management System

J

GUIDELINES FOR

‘

ASSET
INTEGRITY

MANAGEMENT

l@

€pPs

/s

E>

WILEY




Template with various contributing factors per element

N/A

Workin progress

Implemented

Overall

STAGE GATE

Not included in scoring
>30% to <60 %
>90%

=

Applicable

E Workin progress

Included in scoring
> 60% to < 90%

Implementation Score
REQUIREMENTS
0

Process Safety Information

1

Equipment Criticality Determination

ITPM Verified / Available

3

Maintenance Plan (in SAP/RBI)

4

Tt

Tt

" GMS- Comb.Sol&Dusts

Equip. Class list [for covered equipment]

RBMI criticality

«" GMS- Phen.Handl.St.

Line Designation Sheet [for covered systems]

PFSS

Equip. documentation [for covered equipmen

GMS-Open Ended Lines an

Pipeline Isometrics [for covered equipment]
l

() AgSS (Low conv)

Emergency shutdown systems

' GMS-ATM

() others

| GMSs- electrical safety

o Risk Rubric score process an

Alarm management system
C - Risk [determination]
Hazop

LOPA (SIL determination)

SIL(3SILdocs)

o Process Boundary Files

RBI criticality

« PSM Road map

o Lifecycle management SIL

ococoomOococcocO0oO0OmMOOCOOOO0e

Equipment documnetation

CUl inspection program

A - Basic information @ Metrics @ Maint.Management.Syst.
+/ PIR (SEVESO) PFD/ Simplified block diagrams @ ATEX [electrical] @ Fixed Equipment [ ] Fixed Equipment @ Audits (PSM - audit) @ Document mgmt system
« PED [Press Equip.] P&ID set @ ATEX [mechanical] @ Instrumentation & Control () Instrumentation & Control [ Audits (PS04 - self audit) | Roles & Responsibilities
o ATEX Process Boundary Determination systems  |() LDS @ Piping [ ] Piping @ (] Training
« Omgevings vergunning Highly hazardous Chemicals list @ Class list @ Relief devices [ ] Relief devices @ @ MOC process
' BRZO NL Operating manual O VR-Insluitsystemen O Rotating O Rotating O O Naming conv. Strategy

I National electric code Mass and heat balance ] Process Boundary Determination |() Q @] ] Managem. review process
+’ WBDA NL [Insluitsystemen (containment systems) @ Safe Guarding Memorandum @ @ @ @ ITPM Inspection criteria
« External Safety report @ Emergency shutdown systems | Q@ @ @ ITPM Deviations

B- Technical documents @ @ Q@ @ @ Material verification
o GMS-PSM Safe Guarding Memorandum C- Risk @ Q@ @ (] Qualified personnel
o GMS- PSI Dust safety @ Hazop @ Q@ @ @ Continuous improvement
o GMS-PHA Expl. Safety Document ] LOPA @ Q @ @ Incident investigation
o GMS-Mech.Integrity Area classification dwg O SIL O O O O PM planning process

@ @
@ @
@ @
@
8




How to do the scoring?



Scorecard Legend

Implemented

Symbol Text Description Contribution
(O N/A Not included in scoring -

() Applicable Included in scoring 0

W Work in progress > 30% to <60 % 0.5

E Workin progress > 60% to < 90% 0.75

o >90% 1




Scoring Each Element
E.g. Element 1: PSI

" 87%
Process Safety Information
1

A - Basic information
PFD/ Simplified block diagrams

Equal wt. to each contributing row

E.g. Dust Safety is not applicable

Clear visibility on gaps (highlighted yellow)
Notes to capture comments

P&ID set

Process Boundary Determination systems
Highly hazardous Chemicals list
Operating manual

Mass and heat balance

|Ins|uitsystemen (containment systems)

YV VY

ARSI ANY

Pt
_

B - Technical documents

Safe Guarding Memorandum

Dust safety

Expl. Safety Document

Area classification dwg

Equip. Class list [for covered equipment]
Line Designation Sheet [for covered systems]

T
_

Actionlog reference and / or final
- | | |state reference A

o See cell comment for additional guidelines!

LAY

Equip. documentation [for covered equipmen - -
" " - " |1 [PsI A - Basic information
Pipeline Isometrics [for covered equipment] 2 1.02 PFD/ Simplified block diagrams |PFD available but not up-to-date GMs-Ps02 Available
. .. 5.5.1.1 A Block Flow Diagram or Simplified Process Flow Diagram. Block diagram helps in scaling

ES D / I nte rI . Def| n |t| on up/down; but not a showstopper
S [for non complicated processes where a PFD will not add value (like process if not available
'-\__,.-‘ |flow easy to understand from limited number of P&ID's) PFD not required Data available is sufficient for Ml
T . . N under the Ml program]
'\_,-j c = Rl Sk [d ete rmin atl (o] n] 3] 1.03 P&ID set PID set available for majority of the processes  |PID set available for all processes. GMS-PS02 ' |Available

but not up-to-date PID set not older than 3 years and likely up-to- |5.6.1 At a minimum, Equipment Process Safety Information must include: Data available is sufficient for Ml
‘3? H azo p date with respect to critical modifications. 5.6.1.2 Piping and Instrumentation Diagrams (P&IDs)
. . No process in place to secure PID's are kept up-
H LOPA (SIL determination) odete P | as-psos
F 5.4.2 Equipment Criticality:
I'._.'I SIL (3 SIL docs) J 5.4.2.3 The Following is a list of items reco ded for use in blishing
g . equipment criticality.

v 4 RBMI criticality B e

T
___J

F
-




An example of AIM quantification

@ N/A Not included in scoring () Applicable Included in scoring
m Workin progress > 30% to < 60 % E Work in progress > 60% to < 90%
« Implemented >90%

. — — — — —
Overall 74% Implementation Score 87% 75% 70% 65% 72%
STAGE GATE CUIR vV \ ;I’UCES) Sdrety intormauon lz:qument Lriucalty veterminauon Igalntenance rian (In SAFP/RKBIVII) II;IVI veririea /s Avdiiaoie ‘6_”.\

A - Basic information Metrics Maint.Management.Syst.

+ PIR (SEVESO) PFD/ Simplified block diagrams ATEX [electrical] Fixed Equipment 4 Fixed Equipment Audits (PSM - audit) DMS

« PED [Press Equip.] P&ID set ATEX [mechanical] Instrumentation & Control (:) Instrumentation & Control Audits (PS04 - self audit) Responsibilities

o ATEX Process Boundary Determination systems LDS Piping Piping Training

o Omgevings vergunning Highly hazardous Chemicals list Class list Relief devices Relief devices MOC process

' BRZO NL Operating manual VR-Insluitsystemen Rotating Rotating Naming conv. Strategy

Q National electric code Mass and heat balance Process Boundary Determination Managem. review process
" WBDA NL |Ins|uitsystemen (containment systems) Safe Guarding Memorandum ITPM Inspection criteria

« External Safety report ITPM Deviations

Material verification
Qualified personnel
Continuous improvement
Incident investigation

PM planning process
Equipment documnetation
CUIl inspection program

B - Technical documents
Safe Guarding Memorandum
Dust safety

Expl. Safety Document

Area classification dwg
Equip. Class list [for covered equipment]

Line Designation Sheet [for covered systems]
Equip. documentation [for covered equipmen
Pipeline Isometrics [for covered equipment]
ESD / Interl. Definition

C - Risk [determination] C - Risk
Hazop Hazop

LOPA (SIL determination) LOPA
SIL (3 SIL docs) SIL
RBMI criticality RBMI criticality

« GMS-PS01 PSM
« GMS-PS02 PSI
' GMS-PS03 PHA
o GMS-PS04 Mech.Integrity
" GMS-PS07 Comb.Sol&Dusts
« GMS-PS-T08 Phen.Handl.St.
1 PFSS

| GMS-PS06 Open Ended Lin
() AgSS (Low conv)

o GMS-S15ATM

() others

| GMS-S02 electrical safety

O|O|0|00000|nEEBE
O|O0000000P0% &%

00000000 BB

B[ | E[EE< B< B[S < B

~
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00|00
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o Risk Rubric score process an
o Process Boundary Files

« PSM Road map

o Lifecycle management SIL

-
L
I
L
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@<«




Calculating overall score for AIM program per site/unit N

| AIM overall score = (10% PSI) + (40% ECD) + (20% ITPM availability) + (20% PM planning) + (5% Measure & Audit) + (5% QA) |

Equal wt. AIM overall score

/Let’s assume score per element:\ = (90+50+90+60+100+90)/6

1. PSI=90 =80

2. ECD =50

3. ITPM availability = 90

4. PM planning = 60 s AIM overall score based on proposed wt.

5. Measure & Audit = 100 = (0.1*90 + 0.4*50 + 0.2*90 + 0.2*60 + 0.05*100 + 0.05*90) \/
\6. QA =90 / = 68.5




What to do after scoring?



Make Long term AIM program

MASTER PLAN AIM program

STRATEGY AND

Year 3

OBJECTIVE
t i
. uditrecommendations PSM Audit
PSM Audit Hazop U1000 Hazop U2000 complete
L Contractor MGT Hazop U1000
Improve PSM Hazop U1000 Bulk RM Hazop Start Hazop Utilities Hazop Utilities complete Hazop U3000 complete (revalidation)
PSI Update PSI Update (SGM) PSI Update (SGM) o Update oM P
Combustible dust hazard analysis P
Mechanical Equipment criticality - U2000 |Equipment criticality - Utilities |Equipment criticality - U3000
Intesrity as Define plan Equipment criticality - U1000 Validate U1000 Validate U2000 Validate PN Full Ml Implementation
staniar)(’j startto implement [PED-PSV (all units) APQ (all units) Rotating equipment Validate Utilities (meeting the standard)
Validate ATEX Piping Safeguards (interlocks)
Preventive Set-up or
. i porg Building plans & schedules |Buildings plans and schedules |Buildings plans and schedules
Maintenance as Define roles & Implement plan autonomous mtto ) ) . . ) ) L Others
for preventive maint. - U1000 ([for preventive maint. - U2000 for preventive maint. - Utilities
standard work processes

W

CONFIDENTIAL

22




Whether it's engineering schedules or Sunday dinner: some processes can't be rushed. -_

3 hrs @ 150°C 1 hr @ 450°C

——



Prioritization Matrix
Revisit once per year

AIM score increase

Time required until delivery

Time Reference: January 20XX
e.g. Current AIM score is 58%

O

il

&

Moving activities (+12%; AIM score 58% > 70%)

Activities in pipeline (+8%; AIM score = 78%)

To be planned (+10%; AIM score - 88%))




AIM Program Realization

Ml scorecard development

—@— Realized = ® - Forecast

90
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W I



Conclusion: Benefits of scoring




Key Benefits of scoring

Level of compliance is known

Room for (continuous) improvement

Self assessment on what | am working on and why!

Always Audit ready

Highlights gaps - Informed resource allocation
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