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Strong Operating Performance
= Production efficiency: 97.5% 2018 (96% 2019 assumption) j
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= Well capacity double available facilities capacity

= Production outlook reflects contractual capacity allocation
- 90 Mboepd for Edvard Grieg out of 145 Mboepd ¢
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Why Condition Based Maintenance?

= Only about 15% to 20% of equipment failures
are age related

= The other 80% to 85% being totally time-random
events

= Calendar/running hrs based maintenance will
typically result in
= Too frequent maintenance
= Increased risk of maintenance induced failures
= Infant mortality issues
= Safety issues?!

= With only about 15% to 20% of your
equipment failures being age related, and the
other 80% to 85% being totally time-random

events, how can you improve the uptime of
your plant and facility?

EXHIBIT 2+13  Age-reliability patterns, In each case the vertical axis
represents the conditional probabiliny of taiture and the horizontal
INe Teprehents operating age since manufacture, uverhaul, o repair,
Ehese =is curves ave derived from reliability analyses conducted over a
owmber of vears, during whick all the items analvzed were found to
be cha d by ome or another of the age- reliability relationships

w percentages indicate the percentage of riems studbed that
sk of the basic pattems (United Airlines)

The bathtub curve: infant mortality, followed
first by a constant or gradually increasing failure
probability and then by a pronounced “wearout”
region. An age limit may be desirable, pro-
vided a large number of units survive to the
age al which wearout begins.

Comstant or gradually increasing failure prob-
ability, followed by a pronounced wearout
region. Once again, an age limit may be desir-
able (this curve is characteristic of aircraft
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Gradually increasing failure probability, but
with no identifiable wearout age. It is usually
not desirable to impose an age limit in such
cases (this curve is characteristic of aircraft
turbine engines}.

Low failure probability when the item is new
or just out of the shop, followed by a guick
increase to a constant level,

Constant probability of failure at all ages
| 1al survival distribution),
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Reliability-Centered Maintenance, F.S. Nowlan et al (1978)

Infant mortality, followed by a constant or very
slowly increasing failure probability (partic-
ularly applicable to electronic equipment).
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What do we want to achieve??

Reliability vision: LNAS vision is to
establish a reliability management
process which results in zero
unplanned equipment failures.
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= CBM vision: LNAS vision is to achieve
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X% deployment of condition based

maintenance as basis for realizing

- | reliability objectives and cost objectives
associated with the maintenance
function.

= The objective is to:

Fully utilize the benefits of condition monitoring in
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place as well as to evaluate additional applications
= Maximize equipment reliability and availability

» Minimise maintenance interventions and costs

Maintenance Fhilosophy Distribution (Manhours)

Corrective
Maintenance

2016 2017 2018

B Condition Based Maintenance M Preventive Maintenance m Corrective Maintenance




Maintenance categories with todays work order setup

Maintenance
function
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Overview CM system
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@ http://sentinel.Inas.no/MES/Default.aspx#/UAS/UASLandingPage p-c \ & Honeywell Intuition - UAS ...
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Conceptual CBM process
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Condition Based Work Order (CBWO) process flow.
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Goal for follow-up of SIL in operations

Restore functionality before failure escalation

Valve Performance over a Single Cycle
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Goal for follow-up of SIL in operations

Restore functionality before failure escalation

SIL Report

Travel Time Trend Report (to Safe State)

Start Date: 214052019 Generated: 14-11-2019 0%:05
End Date: $1411.2019 Valve Group: CALL
Valve: : 20ESW1047 Valve Description: . Pri innlf\‘pseparatur prodvann {oml)
B Warning Travel Time To Safe  —— Max Travel Time To Safe State —s— Travel Time To Safe State
g

CBWO0-0000729:
«300919 XX Hakker épen pd 31 sekund. @ket trykket

f =
20 /\(‘“‘ / fra 5 til 6 bar og fylte luftmaskinolje i luft tilfgrsel.
-] \ \ Kjort noen stroke og ender med en dpningstid pa 9
. //‘ \ \ sekunder. Fgler denne er friskmeldt.»
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Failure fixed =>«as good as new». What was root cause? Failure mode: «Other»...

We have to become better at learning of failures. Maintenance personnel must be
involved while the problem is active, and make sure observations are documented in
a format and level of detail which enables analysis and learning.
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