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Why do we perform maintenance?

Cost Safety Environment

* Production loss * Hazardous work « Emissions/discharge

. Cost-effective « Failures and due to shutdowns
activities accidents « Transport of

 Resources and personnel and
materials materials

 Failures and
accidents
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Why maintain? Why is it important?

Particle filter in exhaust? Power lines?

Brakes on car?

It is often a combination of cost, safety and environment
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The impact of errors on resources

Resources required to

Employee
effectiveness [%] carry out 8 activities
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Our background - Where can we smell the
money In maintenance

We have built a unigue competence on structuring historical large
maintenance data sets on complex assets to be used for improving
availability and work efficiency

Asset Environment
. 40 facilities
> 350.000 pieces of 3 industries

equipment Data model 10.000 km wirering

$
Maintenance strategy "
ours
Maintenance process .
Compliance

Action/Task

350.000 Orders 49.000 reported
1.400.000 tasks failures

Fallures




Are we good at Maintenance

Poor planning leads to double work
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Time
It takes less time to build and
take down one big scaffold Location A+B+C
rather than three small L L] L]
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Resources are not optimally utilized

Backlog that exceed the
capacity and could not be
scheduled

Employee
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Data model - OneView of maintenance activities

Asset

> 350.000 pieces of
equipment

Maintenance strategy

Maintenance process

Action/Task

Data model

Environment

40 facilities
3 industries
10.000 km wirering

350.000 Orders
1.400.000 tasks

$
Hours
Compliance

Failures

49.000 reported
failures
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What can we do

Data model Clustering
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Data model - OneView of maintenance activities What do we mean by clustering?
. Case Dan F November 2020
Asset Environment Pump  isolate Savings
40 facilties 3.4% of remaining work hours
> 350,000 pieces of 3industries Motor 3.3% of i
t 3% of operations
A Data model 10.000 km wirering De-t
-isolate
P o s e
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03 Dimia 3221
. 003 Dumie P 2021
Action/Tas| o | wor |owne [
350,000 Orders 451600 reported FYT— 12200 -0 3
1.400.000 tasks failures OF 8 /75/0°8A R332 [1oDma108] 20 L2 Raplace demuister pump 2112 3020f 27-08-20n:
ou0m
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Configurator Scheduling algorithm
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Using the configurator for decision-support Proposed computer algorithm
How the maintenance
scheduling algorithm works
Inputs Outputs
M- s . B
=2 ERo ‘e e
R =

BN
M- Computer Proposed

Algorithm Schedule
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Why this data model

Physical dimension Operation dimension
"""""""""" AV
Areas
s Identify Plan  Schedule Execute Closure
"""""" >> >> >> >> >
System i i i i

Equipment

How we can navigate in the data model

A
v
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Using the configurator for decision-support
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SO how does this con |gurat|on Concept WOIK:
Problem Actions Resources
Operations Work Center Components
. Erect scaffold MTN-SCAF
- - - Isolate area PRODTECH
@ . Dismount valve MTN-MECH
— - Mount new valve MTN-MECH 100071214
ot
Ball vaive 120 function . Test / QC MTN-MECH
e - Deisolate area PRODTECH
HLEELE o . Dismantle scaffold MTN-SCAF
a0 - Document work MTN-MECH
-
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The configurator!

In daily use
despite being a
prototype.

3lem
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FeEDBACE A

h aCCGSS to the

Can configure
>80% of work

<pp and other T-
systems
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What do we mean by clustering?

Case Dan F November 2020

Savings

Pump

@A
Motor‘_A

Isolate

HE

3.4% of remaining work hours

3.3% of operations

De-isolate
Group |Order type |Revision [Functional Location Order Activity Object description Remaining work [h] |Work center |Earliest start date |LAFD
10 L3 Isolate PM-3921 + P-3921 4|PRODTECH 07-12-2020{17-03-2018
20 L3 Replace the systems pulsation damper 3|MTN-MECH 07-12-2020|17-03-2018
30 L3 Dismantle P-3921 3|MTN-MECH 07-12-2020(17-03-2018
DF /B /75/DFBA-PM-3921 | 2100023951 40 L3 Dismantle PM-3921 3|MTN-ELEC 07-12-2020{17-03-2018
50 L2 Install P-3921 3|MTN-MECH 07-12-2020{17-03-2018
20 WDF DAN NE 60 L2 Install PM-3921 3[{MTN-ELEC 07-12-2020|17-03-2018
el 5 OB O Rt Ol e e — et e e TR T
80 L3 Test of equipment 1|MTN-MECH 08-12-2020(17-03-2018
L= sataterro e e 2-PRSBFECH 2220202022020
DF /B /75/DFBA-P-3921 |2100024104 20 L2 Replace demulsifier pump O|MTN-MECH 21-12-2020(|27-03-2019
30 L3 De-Isolation/test demul pump 3|PRODTECH 21-12-2020(27-03-2019
05-12-2022




The timing of the decision

Case study results show improvement from
early clustering

o= Planned work improvement % @~ No. of operations improvement %
10% 9,2%
9% ®
8%
7% 5,9%
6% ) 4,6%
0

’ 4,6%
3%
2% 2,7%
1% 2,4%
0%

Identification Planning Scheduling Execution )) Close-out
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Proposed computer algorithm

How the maintenance
scheduling algorithm works

Inputs Outputs

v' User v/ System (

Status Status .
v' Order Typev' Dates “: g_ta_rthDStet Y (L:apahcrgl
v’ Capacity v Priority y inish Date evelle
v Work v Required Assigned Work

Center Work L
v' Order v" Scheduling
v' Activity sequence
v Time Computer Proposed

Algorithm Schedule
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General requirements for scheduling maintenance jobs

a) Management of
resource allocation

Capacity

e) Management of

(limited to maximum | ¢ = start date easp | @) Work2
capacity) Dy 1 — ay 3 P8

Not
b) Management of © niowed
offshore resources on| | f) Management of N @ N O,
board (limited to 8 =3 |material i
maximum capacity) L

[wors ]
c) Management of 2 Grouning of simil
risk for delaying the . 9) rouping of simiar
. iori o WOTIKS

maintenance Work ’ LAFD Work3—Pr|or|ty [ woka ]

? [ woks ]

| opr. 010 s b\fge:n\(/jVork Center
d) Management of -—|_> Opr. 020 S POB = People on board
dependencies among oo Oneraian e1e fish date
0 erations s SS = Start — Start relation (Preceding operation starts with the succeeding operation)
p L FS = Finish — Start relation (Succeeding operation starts when the preceeding is finished)

EASD = Earliest allowable start date
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The Team Meet us at the Meeting Place

‘\"‘w’ ~ Niels Henrik Mortensen ) Jingrui Ge
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756‘3 Kristoffer W. Sigsgaard Kasper B. Hansen
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Christian B. Jespersen
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