Overcoming the Capital Project
Information Handover Conundrum

| Michael Kirst — Co-Console Sr. Expert
| Mike Jordan — Vice President, Master Data Practice
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ITraditionaI Capitgl Projects Processes
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handover can equal over 1.5% of total
CAPEX expenditures
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Potential Impacts
* Reduced Asset Availability i
* Extended Start-up Costs >!
* Increased EH&S Risks -
* Increased Maintenance Costs
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I Best Practice Cagltal Projects Processes
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Phased, progressive handover of vendor & :‘g
design documentation with business |§
|
process management and auditable MoC o' :
enables optimized facility lifecycle ‘@, |
' i o Mechanical §
information management Qi . . -
- Operation by Specialists
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Benefits i
Increased production q>"i
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Reduced EH&S Risks
Reduced extended start-up ops costs
Improved Maintenance productivity

Reduced MRO spares costs

Improved warranty management
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The Prometheus Platform

Planning &
Scheduling

Mobility

Shutdown,
Turnaround
& Outage

Environmental
Health & Safety

Contractor
Management

( Project & i \
Portfolio Master Data

\ Management Governance J

Asset
Performance

Management
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IWhat is Co-Console?

* Asingle point of truth providing a multi-discipline status of
technical and contractual project completion

 Methodologically prepare, complete and transition FAT, receipt,
installation, function testing, energization

 Monitors individual equipment based on critical steps, keeping
the process relatively simple

* Collection, version control and archival of project documentation
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Certification Process

* Ensure the right steps are taken

Project
acceptance

Certification process

System 2

acceptance

The sub-system acceptance certificate
~ for 2.2 can be completed only when

Sub-system 2.1 4 underlying discipline acceptance

acceptance

Sub-systemn 2.2
acceptance

Sub-system 1.1 Sub-system 1.2
acceptance acceptance

- certificates are completed

& discipline acceptance certificate can

acceptance acceptance acceptance
) ) are complete
| I I
can be completed in
E -sheets | -sheets M -sheets
acceptance acceptance acceptance selected order
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Asset Information Staging: Collect

et e Collectand stage all
- Co-Console Project rel evan t d Sset d d ta )

Projectl

O @ o001 Chilled Water System mcIudmgfleId data
= ‘ B1i1 Chilled Water Unit Subsystem
B |Medibqupment [18] Table: Mech.Equipment X obtained during
? Instruments g = . .
_ = FRHELD=E H construction and testing
‘] Lines ) = ‘
(5] Handover Letters Matrix V'eW") Sheet View |
@  Punchitems =
@ Priorities Eqp.Tag No -1801A
3 Commissioning Sheets Service [/ Description RGP Transfer Pump
©=  Archived Scanned Files PID 1801
[@  Turnover Dossier
8 2 Chilled Water Support Piping 5{ EQUiPment Type Centrifugal Pump
‘ B33 Chilled Water Production Subs|  Manufacturer Goulds
010 HCl 15% Grade I Syste
@ rade 1 aystem Vendor Shin Nippon
8§ o1 cell Room
Bus Bars / Polarization Rectifie] Method of Alignment 1
. . HCl 15% Grade II System Length of Coupling Spacer (mm) | 3.2
Chlorine System
Stage prOJeCt data In ) Serial No 37772837-A
Demin Water System
re p (0] rta b I e W BS Demin Water System CCU Layout Drawing 1801LD
EUIIEEE Datasheet 1587DS-01
PO No 110110-02
Oper Press 16.4(5)/22.1 (D)
Oper Temp 27.8
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sset Information Staging: Validate

3| Ay L. ) —_—

Export
) Reset All Filters P

Validate

* Engineering asset data is verified with
assets on drawings

* Use Capital Project Management to
cross-check and confirm asset data A
presence
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3200-5AG-004-M

t———[200-61 MAM'-ASL-N+

Issues: click to filter and vie...

A\ Data

m = not found

in asset register

+
B200-6165-ATNA-36"-ASLN

A\ Drawing E INST/OBIECTMO

E INST/OBJECTHO
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J Drawing Results "W‘

|Lir|ks ‘ Text Data Tag Recognized Text |~
1 3200-1157-AA1C-3"-RML-AF 1157

1 3200-1155-AAIC-3"RML-AF 1155

2 Xv40412 3200-XV-40412

2 AV40410C 3200-AY-40410C

2 Fv40443 3200-FV-40443

®

(&}

1 3200-5AG-004 3200-5AG-004

1 3200-3593-AA1E-10"-BA-N 3593 =
1 3200-7210-ATNA-10"-ASL-N 7210

1 FIT40448 3200-FIT-40448

0 HIC40410

0 F5L40440

0 FAL40440

1 FE40448 3200-FE-40448

I 7 N

1 3200-5AG-004-M1

3200-5AG-004-M1

2 AV40410A 3200-AV-30410A
2 AV404108 3200-AV-404108
2 XV40416 3200-XV-40415
2 Xv40432 3200-XV-40432
2 XV40436 3200-XV-40436
1 3200-3644-ATNA-36"-ASL-N 3644
1 3200-3471-ATNA-36™ASLN 3471
1 3200-5TK-004 3200-5TK-004
1 1251 6159-AAIE-16"BAN 5193

- 1 3200-6164-ATNA-36"-ASL-N 5164

| 1 3200-6165-ATNA-36"-ASL-N 6165
1 3200-3475-AA1A-8"DTN 3475
1 3200-3465-ATNA-36"-ASL-N 3465 ||
1 3200-3467-ATNA-36"ASLN 3467
1 1520-6377-LUNA-32"-ASL-N 8377
1 1251 6159-AAIE-16"BAN 5193

-

@E Record 58 of 83 D@

Linked results: 78 Unlinked results: 5 Total results: 83  Unigue results: 82
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I Master Data as a Service (MDaaS)

Asset

Capital Acquisitions

Transformations

TN Y/

Asset Data Onboarding

AGReL LWoRleR dan Asset Data Transformation MDbaas
* PGSTO Asset Master Data

* PG Planning & Scheduling \BEER Library

—— \_/

Asset Data Governance
. (Y IDEEN
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I Master Data as a Service (MDaaS)

Capture Collect

MDaaS

CAPTURE

Mobile app for
photo-based field
data collection

Intelligent image
processing and data
extraction

Crowd and Al-based
data enrichment

” PROMETHEUS GROUP
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Cleanse Classify Crowd

MDaa$S

ENRICH

Standards-centric
classification

Drawing and
manufacturer’s
website-based data
mining

Machine learning-based
data cleansing &
enrichment

7~
.
Combine Create

MDaa$S

Master Data

Automated

Control

SUSTAIN

Management best
practice templates

Workflow-driven
review & approval

business rules for
data validation

OO

Compare Connect

MDaa$S

MIGRATE

Auditable file
comparison and
tracking

Integrates with
commercial ETLs

Supports all major
ERPs
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As-built Equipment Manufacturer/Model Information

Asset Master Data Enrichment via Prometheus’ 4Cs Methodology

LG rovenon MOTOR

OLES| 4 |ouTPUT 1 HP| 0.75 KW

voLTS| 220/380 | HEAT | 76°C
3.68/2.13 50
e T T I 1k T i

R P M| 1395/1700 [RATING]  CONT.
DATE[ 200 _weicHT| 16 kG [SERNO]
| UNDER LICENCE OF

P‘\I KENT INDUSTRIAL CO., LTD. TAIWAN | ~

Equipment ‘brass tag’ information collected
from plant walkdowns, engineering
documents or other systems of record

m PROMETHEUS GROUP

CLASSIFY

|

u CLEANSE

DATA

TRANSFORMATION

CREATE L

CONSOLIDATE

Cleanse

* NMA identification (Noun, Modifier,
Attribute) or Equipment Class identification

* Parsedata into appropriate attributes

* Normalize and standardize

Create (Enrich)

* Create and/or enrich attributes (databases,
web scraping, catalogs, contact with data
source)

* Physical verification (onsite “boots
on the ground”)

Consolidate (De-Dupe)

* De-duplicate data within a database, |or
among multiple databases
* Transfer history

Classify

* Industry standards (UNSPSC, PIDX, eClass,
eO0TD)

* 1S014224 and Prometheus Customized
* Customized smart numbering

12



I Developing Asset Hierarchy from Engineering Drawings
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r Level 4 (Plant
Unit) FLOC

= & SULF

Sulpher plant (Level 2)

w2

* & soLr-Ea0
v P sULr-Hi0-1N
g SULE-H20-SH

T~

WS ED
]
W3

Drum & Pumpa (Level 4)
- gP SULF-H20-SW-01
¢ o SULF-H20-5W-02
- o SULF-H20-5W-03

Location created where: Superior
Equipment shares common
equipmenti.e. Pump Suction Lines

Infrastructure such as Buildings, lighting, Fans

etc. are not on PID’s.

e @
&

4

KO Sour Water Pumpa-Cosmon(lefel 5)
KO Sour Wazer Pusps (Lawel 5)
Sour Water Stripper KO Doum (Leve

]

100 11D Sulphur Bscovery Area (Level 3) g %
NS KD Scur Water Pumps-Infrastructu

%
%
=

%
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Establishing Bills of Materials from Manufacturer’s
Recommended Spare Parts Lists

T T T
® ® 0 OO
o SETETY
v ©
w—— ®
()
@ ittt AR
= (@)
£
=
OWA= () Bill of material  Job 2027070.10
PUMP HEAD 100 X 60 [ 25BAR) H5 BL3B0235V00075
—3 Equipment Tag / Item no. PO63-3000
> ol e R <
_ (Number
= . ¥ 1 HYDRAULIC HOUSING 100 x 60 BL322811  ASTMAG33Gr.C
O = 1 2 COVER 100 GOHUB (HS+HE)/PMI BLO72072V  ASTM A240 316Ti
O, 2 4 VALVE 0,2 BAR/PMI GEH. BLO7SO3EV  ASTM A240 316Ti
2 it 4 BiOUISING BLO7SO35Y  ASTM A240 316Ti
® 2 piof4 cONE BL341547  G-XSCrNiMoNb1810 (Not corresponding with ASTM)
o 2 st COVEF BL341577  ASTM A240316Ti
Gt‘;‘:,:‘:ﬂ, gEosamn o I 2 ot of4 spr!ng ring BL101631 ASTM AZ40 315T!
} 2 art ol 4 SPring BL150062 ASTM AZ40 316Ti
o6 i A e 1 10 DIAPHRAGM, MEMBRANE MEHRL- BL3802195  PTFE
a | 1 11 WASHER, DISC BL303147  ASTM A48-76 (Grade 408)
o B 2B o 1 12 Pate BLADIAS o ATTML AT
L 1 13 PIN 10 X 36 design B BL322228  115CrV3 (Not corresponding with ASTM)
Ui G 1 14 ASSEMBLY STOESSEL design D BIOS1631  STEEL
) 1 15 PISTON, PLUNGER 100 S0HUB (H5) BL322838  ASTM A276 420 (X46Cr13)
o e W 1 19 LANTERN RING 100 BLI22815  ASTM A240 346Ti
san, Prifdract: 31) 1 21 O-RING 120,25K3,53 BL322853  NBR, 70 Shore A
m del predieres a7 1 23 GROOVED RING, SLOTRING 100 X108, 46X 5,95 BL369628  Perbunan
2 24 GUIDE BAND 100 X105 X 8,7 BL369629  (Not corresponding with ASTM) modified PTFE
i (181G | i, BRI T e e
q, g = . 1 26 O-RING 123,42X 353 BL152250  NBR, 70 Shore A
) , 1 27 RESERVOIR BL320131  ASTM A276 316L
1 28 O-RING142X3 BL152323  NBR, 70 Shore A
1 29 GASKET, SEALING BLISO440  Paper
1 30 COVER152 X 114 STANDARD M.BO.G3/8 (F.GNSS2)  BLO73774  ASTM A240316Ti
1 31 REPLENISHING VALVE BLOS1456  other
P ROM ETH EU S G ROU P 1 32 VENT VALVE M24X1,5 BLSA2513  ASTM A240 316Ti
\ 2 33 OVERFLOW VALVE BLS45004  STEEL




MDaasS Intelligent Data Enrichment

Machine learning based asset master data enrichment

MANUFACT. MANUFACT.

NAME PART NO

SHORT
DESCRIPTION

LONG DESCRIPTION

UNSPSC
CODE

16F24C616

PARKER 4AAFECO5

VALVE:SOL;1 IN,2-
WAY,NC,1 IN,NPT

VALVE:SOLENOID;NOMINAL
SIZE:1 IN,CONFIGURATION:2-
WAY,NC,ORIFICE SIZE:1
IN,PORT
CONNECTION:NPT,COIL
RATING:120 V AT 60 HZ,110
V AT 50 HZ,BODY
MATERIAL:316 STAINLESS
STEEL,ENCLOSURE:NEMA
7/9,PRESSURE RANGE:100
PSI FOR OIL,150 PSI FOR
AIR/WATER,SOFTGOODS:BU
NA-N SEAL,ADDITIONAL
FEATURES:PILOT-
OPERATED,OFFSET
DIAPHRAGM

Solenoid
valves

VALVE_
SOLENOID

CHARACTERISTIC NAME CHARACTERISTIC VALUE
NOMINAL SIZE 1IN
CONFIGURATION 2-WAY,NC
ORIFICE SIZE 1IN
PORT CONNECTION NPT
COIL RATING 120V AT 60 HZ,110 V AT 50 HZ

BODY MATERIAL

316 STAINLESS STEEL

MATERIAL SPECIFICATION

ENCLOSURE NEMA 7/9

100 PSI FOR OIL,150 PSI FOR
PRESSURE RANGE AIR/WATER
SOFTGOODS BUNA-N SEAL
CERTIFICATION/STANDARD

ADDITIONAL FEATURES

PILOT-OPERATED,OFFSET
DIAPHRAGM

m PROMETHEUS GROUP

15




I Accurate Asset Information Aligned with ISO 14224 Standards

Cars sz atien
Jerelncaiioni

Equprnl wubdeision

Figure 4 =Taxanomy olassification

34

No. Notation Descriptian
1.0 Failure relaled to inadequate design for operation and/or maintenance,
ut no further details known

11 Improper capacity Inadequate dimension/capacity

12 | Improper maternial Improper material selection

13 Improper degs Inadequate equipment de: or configufiillon (shape, size,

blogy, configuration, SPerability, maltainability, etc.)

20 |Fabricatiol A " 3 2 riher details
causes - g o a

EX] Fabrication Har

22 Installation 4

3.0 Failure related to Failure related to operation/use or maintenance of the equipment, b
operation/maintenance - no further details known

4.0

- general

41 Documentation error Failure related to procedures, specifications, drawings, reperting, eic.
a2 Management errar Failure related 1o planning, organization, quality assurance, etc

5.0 Miscellaneous - general * Causes that do not fall into one of the categories listed above

51 Unknown * No information available related to the failure cause

@ The data acquirer should judge which is the most important cause if more than one exist, and try to avoid the
5.0 and 5.1 codes

Equipmeni class Equigenent Frpe
[ ] e Chesanraptn o
| CO | Cantriugsl =5
! [ —— [
Tirwerim s [
Amial AX

Equipment
, slass
Shatwrit [ Compressor | Control and Lubwication Shafl smal Ihsrmt
Iraarmi MONEIng Ereeoul wyLiem Lanesous
Mantsnable | Geabow’vanable | Casmg Cortrol Ol Eank with |l Bank wiith Base frame
fem f Pat | diee Rosar with Actuatng heating system |neating Pifng, pipss
Bearmgs irpellers dvice Purg with Reservoir Suppon o
Couplng to the | Balance pision | Monibonng Frcaar Py vitls eiiows
e Irilerst W, ' mclGrigear Conbrol-
Lubscation seals ters igolptom and
Seals Racial alves chck walees
Couplng tothe | Theust P or gas Coolers
driven unit S gl inhaa el o Silencers.
Internal piping Lube cd Orypas seal || 0%
Vahes Seal gas Magrenc
Antisunge G ety x;;ﬁ control
IS'I.EE;:‘, Flange joints
recycle vabie Oittwisrs
and ConbRllers
Prston
Cylirder liner
FPacking
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Questions?
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