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Summary
I

« Part 1. Saipem Use Case
— Digitization in Oil & Gas Engineering Processes

* Part 2: Lesson learnt
— Roadmap for Digitization
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Use Case Summary
B

Digital Transformation for an EPCI Contractor
Evolution of Engineering methods
Data sources and Digital Collaborative Environment

EPC Contractor Project Information Management Plan and
Engineering Digitalization

EPC Contractor Data Model

Objectives and Configuration of Engineering data Management tool.
Digital Lists, Digital Safety and Work Processes

Integration with Business Tools
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1-Digital Transformation for an EPCI Contractor

Opportunities of digital for EPCI

REQUIREMENTS SMART CHECK

contractor and engineering activities ;

DUANTITIES & COSTS

are double:

TIME
GOVERNANCE

« collaborative platform

« digital twin

REAL-TIME DATA
AND REPORTING
COLLABORATIVE
PLATFORM
PROJECT-IN-APP
6 AUGMENTED / VIRTUAL REALITY
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1-Digital Transformation for an EPCI Contractor
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1-Digital Transformation Realit
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Engineering & Construction Corporate Activities & Global Functions
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Use Case Summary
B

Digital Transformation for an EPCI Contractor
Evolution of Engineering methods
Data sources and Digital Collaborative Environment

EPC Contractor Project Information Management Plan and
Engineering Digitalization

EPC Contractor Data Model

Objectives and Configuration of Engineering data Management tool.
Digital Lists, DS and Work Processes

Integration with Business Tools
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2-Evolution of Engineering Methods

« History of Engineering Methods

1990’s 2010 2018
Document Centric Approach Mixed Document and multiple, siloed Integrated Data Centric Approach (documents
Software Approach are generated from Data)
Central Computer Personal Computer + Servers Web Applications + Cloud
Manual Datasheets on tracing paper Excel Datasheets Digital Datasheets within the 1D Database
Manual Calculation Sheets Excel Calculation Sheets Digital Calculation Sheets within the 1D
Use of graphic charts (pressure drop Database
calculations, line sizing)
Drafted P&IDs (Autocad or Microstation) Intelligent P&IDs (SP PID) Integrated P&IDs with 2D Database and 3D
Model
2D drawings and hard model CAD 3D Model Integrated 3D Model with P&IDs and 1D
Database (lists)
Comments of Vendor documents on Comments of Vendor documents by Red Sharing of Project Databases with Partners,
paper copies Lining on PDF files Sub-Contractors and Vendors
Paper documents handover to Electronic Document Management System Progressive Data and Document handover to
COMPANY (one entire storage room) (native + PDF files) + 3D Model (native COMPANY (Digital Twin, Information
Database) Visualization Portal)
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2-Drivers for Engineering Methods evolution
D

A\

Requests from clients: More calculations and studies, Imposed softwares, imposed
data format, 3D Model, Digital Twin, spare parts management...

Requests from multicenters accessibility to data

EPCI competition

Need for continuous improvement and innovation

Internal initiatives (Calculation Sheets, Calculation Tools, Databases...)
Internal Innovation, Research & Development effort

ICT Department Development of internal Tools

V V V V V V V

New Commercial software releases
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2- Kex factors of Enﬁineerinﬁ Methods Evolution

» Work in a moving environment with compromises

» Select the good software at the right moment (privilege commercial software rather
than internal development)

» Cost / Benefit evaluation

A\

Make choices based on priorities and business imperatives

» Management of project changes

« Strong Top Management commitment

« Dedicated transversal teams covering the E, P, C, | chain
* Imply involved Disciplines

« Training of Administrators and Users

« Configuration and customization of the Tools to your own work processes, with
the assistance from Software Editor or ICT. Each implementation of a structuring
Tool such as Engineering Authoring Tools, an ERP or MSCM is unique.
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Use Case Summary
B

Digital Transformation for an EPCI Contractor
Evolution of Engineering methods
Data sources and Digital Collaborative Environment

EPC Contractor Project Information Management Plan and
Engineering Digitalization

EPC Contractor Data Model

Objectives and Configuration of Engineering data Management tool.
Digital Lists, DS and Work Processes

Integration with Business Tools
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3- Data sources
L

» Manual Input (Lists, Data Sheets...)
*  Free input (Design conditions...)
* Pick-Up List (Piping Class, Material...)
* Reference to an Item of another List

» Calculation Tools output (Steady State Simulation (H&MB), Dynamic Simulation,
Stress Calculation...)

» Catalogues (Piping Spec, Commaodity Codes, Ident Codes, Dimensions, Weight,
Vendor data...)

» 2D & 3D CAD Tools (Relations, Location, Weight, CoG)

» 3D Laser Scanning (Brownfield projects)

» Document metadata

» 4D (Planning & Schedule) and 5D (Cost) data from Business Tools

» Geographical Data (GIS, GPS, real time...)

» 6D Maintenance & Operation Sensors (Plant in operation)
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3- Digital Collaborative Environment

Key Dimensions

1D - Real Time Collaborative Environment
2D - Real Time Data and Reporting

3D - Enriched 3D Model Visualization

4D - Time Governance

5D - Smart Object Lifecycle

6D - Project-in-App & Augmented/Virtual

Reality
Authoring (Data Responsibility & Ownership) Digital Warehouse and Material Tracking
Certified Data Traceability Subcontractor Monitoring
Real Time Data Sharing Integrated Procurement (linked to the Model)
Integration of Design Software Tools Real Time Work Front Analysis
Real Time Clash Detection Real Time Data Reporting (Dashboard)
Real Time Enriched Plant Visualization Accounting System Integration
Integration of Schedule and Cost Real Time Manhours estimation

Real Time Project Monitoring
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Use Case Summary
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Digital Transformation for an EPCI Contractor
Evolution of Engineering methods
Data sources and Digital Collaborative Environment

EPC Contractor Project Information Management Plan and
Engineering Digitalization

EPC Contractor Data Model

Objectives and Configuration of Engineering data Management tool.
Digital Lists, DS and Work Processes

Integration with Business Tools
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4- EPCI Contractor Project Information Management Plan

Information Management and ICT Organization Chart

Selection of Engineering, Business, Data Warehouse and Data
Analysis/Visualization software

Project Execution Management tools (Material Supply Chain Management,
Reporting (XD information), Fabrication, Mechanical Completion)

Exchange of Data between software and Engineering Workflows
Data Quality Management

Data Change Management

Integration of Partner, Sub-Contractor and Vendor Data
Collaborative approach, Project Visualization Portal

Handover to COMPANY
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4- Data extracted from Documents

Documents generated from Data

17

Document centric

P
g 4 E_El‘;xcel

' @
"
o

!Eqdpment biping

Based on redundant emails, calls,
Excel files, storage locations, siloed
and inconsistent databases, limited
collaboration

> B

Equipment Piping

Process Electrical

Instrumentation

Based on single source of truth, a data
centric approach enables an optimized
data flow between people and
processes
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4- Digital Lists vs Shared Excel File Lists

Moving from uncontrolled shared Excel file Lists
to a controlled shared Database managing Digital
Lists

Piping

————
@ Piping

———
Instrument.

—————3
Instrument.
——

Digital List

Process

Different file formats No file exchanged

Different content and versions Shared content and data versions

Low data quality
Heavy manual effort

No analysis

18
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High data quality

Enforced workflow

Several analysis enabled



Use Case Summary
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Digital Transformation for an EPCI Contractor
Evolution of Engineering methods
Data sources and Digital Collaborative Environment

EPC Contractor Project Information Management Plan and
Engineering Digitalization

EPC Contractor Data Model

Objectives and Configuration of Engineering data Management tool.
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5- EPCI Contractor Data Model

“ . ” . \
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5- EPCI Contractor Data Model
D

Data Asset material break through in Classes and Sub-Classes by discipline
Data Item tagging procedure as per Client requirement
Data Attributes classification
Data Classification of attributes per owner discipline (role)
Data Attributes specific to EPCI Execution:
*  Smart Object Maturity (Level of Development) status

YV V. V VYV V

*  HOLD Log, Variation Log, Management of changes (revision, status)
« Design, Procurement and Installation Responsibility

21

Basic Front End Detailed Engineering
* Planning, Cost
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Level 7
Conceptual Basic Basic Design summary Engineering Engineering Engineering
Process Engineering and validation for for during
Procurement Construction Construction
Identification, Process Design of the Completion and Definition of the Issue of Documentation
definition and specifications constituent technical- scope of supplies. documentation follow-up during
functional and functional elements of the economic Technical bid wvalid for construction,

analysis of
primary and
secondary
systems.

specifications
of the
constituent
elements of the
systems.

systems with
reference to
constructability
and safety.

optimization of <€ evaluation, issue

design and plant
engineering
aspects of the
systems.

HOLDs chasing

First Gate Milestone:

FEED Completion
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of orders and
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lear all the de

construction.
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precommissioning,
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and start-up.

sues an

Ds

Second Gate Milestone:
Before massive issue of IFC docs




Use Case Summary
B

Digital Transformation for an EPCI Contractor
Evolution of Engineering methods
Data sources and Digital Collaborative Environment

EPC Contractor Project Information Management Plan and
Engineering Digitalization

5. EPC Contractor Data Model

A

7. Digital Lists, DS and Work Processes
8. Integration with Business Tools
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6- Project Information & Supply Chain Management with Mixed engineering tools environment

MAT SET-UP (PBS, PIPING CLASSES, COMMODITY CODES, IDENT CODES, ALLOWANCE AND CONTINGENY RULES), 157 &

27 MTOs BY PBS, SPARE & SPECIAL MATERIAL)
MANUAL INPUT Rt o L L L L L L L L

EQP, CABINETS, HVAC,
\ANOZAENNERES  VENDOR PACKAGE EQP,
LINE DATA... ALLITEMIZED EQP (EQP, LPE, HVAC...)

1 S5
1
1 STR BOM (MQ;
I Structure Design % MBOM
1 MATERIAL
S AN
1 \ / MANAGEMENT
1 STANDARD SUPPORTS & DETAIL OF SPECIAL -
1 SUPPORT  _SUPPORTS BOM (MQ) PROCUREMENT
COMPARE MDS

& UPDATE ISOMETRICS (PIPING, DUCTS & CABLE TRAYS) BOM

Digital Lists I1SOS (MQ)
ISOGEN ALL
ITEMIZED

PIPING CLASSES EQP
o
BULK
MATERIAL

€

BULK MTOs (*)
(LPE, HVAC, TEL, MAE...)

MANUAL INPUT —.—.-I-M—P_O—Fi_r_—_—_— BOM (NQ)
/ (*) MTO OF BULK MATERIAL NQ

EXPORT VIA MANAGED WITH A SOFTWARERES Excel

EXCEL FILES

--------
MANUAL
INPUT
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6- Objectives in using Engineering tool

Make a day-to-day engineering tool used by everyone, anywhere

Manage through Engineering tool Project Digital Lists, covering Engineering,
Procurement (Material Requisitions) and Construction (Mechanical Completion) needs,

Manage Process, Safety, Mechanical, Instrumentation Digital Data Sheets, starting from
most numerous and common equipment: Pumps, Drums, Filters, HEs, ON/OFF Valves,
CVs, PSVs, FTs, ROs, Analyzers, bulk material...

Exchange and interconnect informations to lists, MDR, 3D Models...
Keep compliant with Engineering work processes an EPCI contract execution
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Use Case Summary
B

Digital Transformation for an EPCI Contractor
Evolution of Engineering methods
Data sources and Digital Collaborative Environment

EPC Contractor Project Information Management Plan and
Engineering Digitalization

EPC Contractor Data Model
Objectives and Configuration of Engineering data Management tool.

A

2

8. Integration with Business Tools
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8 — Example: Safety Material & LPE Workflows

Digital Safety
Critical Element
Register

Digital Fireproofed
& Blast Design
ltem Registers

Intermittent Air
Emission Lists

26

PLOT PLANS, LAYOUTS...
DELIVERABLES

LAYOUTS

A Y OUIPMEN

DELIVERABLE
Digital Safety & [Roaiuae
Fire Fighting
Equipment List

COMPARE & UPDATE
PROCESS

EQUIPMENT TAGS, DATABOX

DATA & W u

EQUIPMENT CoG

3D MODEL

EQUIPMENT LIST WITH
COMMODITY CODES

EXPORT

Digital Master

QP RELATIONSHIP WITH:
Equipment List '

——>

Digital
Hazardous

, JUD"

SECTOR, AREA

Excel

PACKAGE, SKID ,
NOZZLES & TIE-POINTS sSource List
LINES (FROM/TO) Diai T
. igital Utilit
Digital Nozzle & INSTRUMENTS J Y Digital
- _— UTILITY CONSUMPTION Consumer Lists
Tie-Point Lists SCE Item Hazardous

HANDLING EQUIPMENT
SUPPLY CHAIN
WEIGHT SUMMARY
DOCUMENTS

Area / Spec List
ELECTRICAL CONSUMER &
LOAD LIST, SINGLE LINE
DIAGRAM, WIRING
DIAGRAMS, HOOK-UP
DRAWINGS, CABLES...

DELIVERA et
ELEC

Digital Electrical
Consumer List

Digital Solid &

IMPORT OF
ELECTRICAL
CONSUMER LIST

Intermittent Liquid
Effluent Lists

MANUAL INPUT OF EQUIPMENT B
TAGS & DATABOX FROM —————— P&IDs
ENGINEERING TOOL
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Use Case Summary

Digital Transformation for an EPCI Contractor
Evolution of Engineering methods
Data sources and Digital Collaborative Environment

EPC Contractor Project Information Management Plan and
Engineering Digitalization

EPC Contractor Data Model
Objectives and Configuration of Engineering data Management tool.
7. Digital Lists, Digital Safety and Work Processes

h WP

2
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8 — Project Life-Cycle Management Methodology
D

The vision is to build a common digital and data-centric collaborative
methodology for the management of the entire project life-cycle, that stores
and processes the entire project data and conjugates it in multiple different
dimensions, according to the different activities and operations performed by all
the stakeholders along the full project life-cycle.

Key Dimensions

1D - Real Time Collaborative Environment
2D - Real Time Data and Reporting

3D - Enriched 3D Model Visualization

4D - Time Governance

5D - Smart Object Lifecycle

6D - Project-in-App & Augmented/Virtual
Reality

28 PCIC EUROPE



8 — Engineering Digitization Key Features

Key Dimensions

1D - Real Time Collaborative Environment
2D - Real Time Data and Reporting
3D - Enriched 3D Model Visualization

4D - Time Governance
5D - Smart Object Lifecycle

6D - Project-in-App & Augmented/Virtual
Reality

» Digital collaborative platform integrating stakeholder’s activities, all along
full project life-cycle

» Data centric methodology inducing redefinition of work processes

* Real time decision and continuous hand over to client
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Use Case Conclusion

Opportunities of digital for EPCI
contractor and engineering activities

QUANTITIES & COSTS

REQUIREMENTS SMART CHECK

are double:

TIME
GOVERNANCE

« collaborative platform

« digital twin

REAL-TIME DATA
AND REPORTING
COLLABORATIVE
PLATFORM
PROJECT-IN-APP
6 AUGMENTED / VIRTUAL REALITY
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Digitization Technologies are Available

2016-2017 2018-2019 >2020
er:‘:!g‘:sed DIGITAL
\ CONTRACTOR

3D Laser scanning

High Value Services

e-Work Maintenand Additive
Permit \ ................. Manufacturing
- o . = * — e - a i
_______________ — Simulation & Big Data & Robotics &
..... PRy Virtual Reality Predictive Drones
Maintenance
loT ~
Wearables t:z-gded Welding HSE -Real
em Image Cloud Brokering time data
Sensors Analytics _,_,-f' & Smart Process monitoring
3D Laser = Automation —
scanning
Track &
ot Trace Digital BPS / Compliance
Ana 5lftlci.1 or Virtual Digital Records Management
supply chain Enterprise Workforce and Information
Data Hub Governance

Cybersecurity

\

Engineering & Construction
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Corporate Activities & Global Functions
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Interoperability is Possible : Japan IVRA and German RAMI 4.0

33

Mapping from IVRA to RAMI 4.0 —

[Fosent ]

[Frepem ]

[Propersys ]

Activity View Business Layer e
s{.

Asset View
Personnel
Process
Environme
Product Delivery
Cost

Rt Quality

Manag lew

_ Software, Physical assets
General, and Human

Copyright 2017 (IVI) Industrial Value Chain Initiative 19
|

with Courtesy of Yasuyuki Nishioka, Prof. Dr. Hosei
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Interoperability is Possible : USA OPC Foundation and German RAMI 4.0

HANNOVER
MESSE

April 23-27th 2018

FOUNDATI ON : : :
The Industrial Interoperability Standard™ Die Elektroindustrie

e April 2018: Agreement signed in Hannover Fair

e Since 1996, the OPC Foundation has facilitated the development and adoption of the OPC
information exchange standards in Microsoft Window operating System.

e  OPC Foundation’s mission is to maintain interoperability from embedded world to enterprise cloud.

e OPC Foundation serves over 580 members worldwide in the Industrial Automation, IT, loT, lloT,
M2M, Industrie 4.0, Building Automation, machine tools, pharmaceutical, petrochemical, and
Smart Energy sectors.

e |EC-62541: Open Platform Communication Unified Architecture (OPC UA)

https://opcfoundation.org.
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https://na01.safelinks.protection.outlook.com/?url=https%3a%2f%2fopcfoundation.org%2f&data=01%7c01%7cERICHB%40064d.mgd.microsoft.com%7c08d2993e4a8e47466a0508d35d30c3e7%7c72f988bf86f141af91ab2d7cd011db47%7c1&sdata=tdUKsEndqVKOw5a2Eub%2fiwrt3hZ2k736%2bG%2flxvRbNZU%3d

«z4x STANDARDIZATION

Digitization Standards EXxist & Moustiie 41

Topics Standards supporting Industrie 4.0

Functional Safety IEC-61511, IEC-62061

Products Classification IEC-61360, ISO-13584

Communication Protocols IEC-61784, IEC-62541

Interfaces Configuration IEC-61804, IEC-62453

Engineering IEC-61131, IEC-61987, IEC-62424, IEC-62714,
ISO-17506

Digital Factory Reference IEC-62794, IEC-62832

Model

Architecture IEC-61512, IEC-62850, IEC-62890, IEC-62264

Cybersecurity IEC-27000 series, IEC 62443
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Road Map to Digital Transition

From a Technical Approach

- . Data

To a Value Creation Approach
New Business Data - :
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Things
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Digitization Business Model
e

New Business Model

1908 - Ford T 1960 - Toyota 1980 - VW 2015 - Gafam

-

L EY BT EY EY EY T

Fully Kanban Outsourcing Agile Business
Integrated 1-to-1 Globalization Model
Business Value Chain Added Value No Value Chain,

Model Cost Control Dilution but Value Network

From Value Chain to Value Network
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Digitization Data Management
e

Data Management

Data extracted from Documents Documents generated from Data

Equipment Piping
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Digitization Process for Digital Twin

B
Digital Twin

A
D|g|tal Twin Digital Twin Use Case:
Turbine Replacement from E via EA to EAD
SRS Frracnne s e ‘,
urbine machine WL Tantomer . e sars .
— Q. N M E Bl - o8& L
B ‘.‘ i = 1 conmeet G Fo—
IS - HH: i [“: .,,.-.g-% i © _| =
1 E N 77 \m’
U o Vi
g Equipement Twin =
5 m Mechanical Turbine Electric Drive Train Digital Services
Integration into SCADA
CO m po n e nt + Operating compressor (pumps or fans) with gas or + Emission-free Solution — Zero CO, /NO, Fleet-Management
TWI n Steamiibine Minimized Maintenance Remote services
* Burn fossil fuels with high emissions « Maximized Uptime +  Condition Monitoring / Services
gltowetficiency * Lower OPEX *  Predictive Maintenance
* High maintenance effort + Remote diagnostics
« High OPEX
v
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Digitization Rely on Tools & Processes

To To To
Secure Ensure Evaluate Risks &
Intellectual Property Traceability Measure Value Creation

New Business Data . _
Digital Twin

nnnnnnnnnnn
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Questions

New Business Data B ]

41

ENRICHED 3D MODEL
VISUALIZATION & CONTRACTUAL
REQUIREMENTS SMART CHECK

MASTERING
QUANTITIES & COSTS

TIME
GOVERNANCE

REAL-TIME DATA
AND REPORTING

COLLABORATIVE
PLATFORM

PROJECT-IN-APP
6 AUGMENTED / VIRTUAL REALITY
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