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Control room operator challenges

* 40 000+ configured alarms
* 500+ displays
* More information channels
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Challenge - Losses

Industrial plants loose 3-8 % production due to unplanned upsets

THEORETICALLY POSSIELE. CURRENTLY UNSUSTAINABLE

FUTURE UPGRADES

LOST PROFIT

} THEORETICAL LIMIT ]

CURRENT LIMIT ‘

COMFORT MARGIN

OPERATING LIMIT |

INCIDENT | BREAK EVEN |

LOST REVENUE

1055

ADDITIONAL
UNPLANNED COSTS

EFFICENCY

{ FIXED COSTS

SHUTDOWM PLANT PERFORMANCE

>

Source: Abnormal Situation Management Consortium with members
from e.g. BP, Total, ConocoPhillips, ExxonMobil, Shell, Sasol and Honeywell
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Our approach

Counteraction

Fastest and safest return to normal situation

2 Cconsequence

Future propagation of the abnormal
situation

Cause

Immediate detection of the root cause behind
the abnormal situation
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The technology powering our control room assistant

Multilevel Flow

Modelling (MFM)

N

Kairos

Faster and better

decisions

N

Part of Artificial Intelligence called
Qualitative physics

One-Senser=0ne-Alarm/symptom
All Sensors = List and rank
possible causes and

consequences in Real Time.

Improved situational awareness

- Increased safety, reduced
downtime and reduced production
loss




Scenario: Fallure of gas outlet valve on separator

8 SAS in control 0%
35 ppm
u% 0% 147 barg
7
26 kSm/h
12.6 barg 45.0 barg :
106 kSm*h ~ O Y 1% ¥
16.3 barg 1392 °C 320 *C 140 barg
47.0 barg 149.0 barg
21 % 112 kSm*h
[— 16.3 barg
13.8 barg 46.0 barg I_
I_ 14.2 barg 36 % 0%
[— l_ 78 ppm B
- ) . > il 50 °C
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149 barg

SAS in control
Nn7C
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47.1 barg
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12.6 barg 45.0 barg

1392 *C 1320 *C
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1.5 % 660.7 m*/h [—
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W) EQUIPMENT STATUS

Control Room Assistant user interface

OBSERVATIONS Hide stale

09:35 09:40 09145 0950 0955 09(59



TOP 10 CAUSES 2 CONSEQUENCES () cquiPMENT STATUS

HIGH 27PV0525 Malfunction 27KA201 Disch Press

‘ 2 Low
LOW Gas to E-compressor train ) 1 oW 27KA101 Disch Pressure 1St tWO sensors
HIGH 24VB001/VG001Gas Leak 2 - s
HIGH E 100/200Gas Pass to Fl. 9
LOW 20PV0213A Malfunction 9

Make a selection to explore relations

LOW 20PV0113A Malfunction i

HIGH 20VA201 Gas Pass to Fl.

2
HIGH 20PV0213B Malfunction 2
HIGH 20VA101 Gas Pass to Fl. 2
OBSERVATIONS Hide stale
2 ONGOING 27KA101 Suction Press [ [Low [ ] 'b now
27KA201 Suction Press | ' . . ' m ‘m now
4 RECENT 24VB001 Press (Low } (Low ) ([ Low ] 6 min ago
Press. in Alvheim Sep 15/25 15130 15(35 1540 aremy 1545 15{48 6 min ago




TOP 10 CAUSES

LOwW

20PV0113A Malfunction

Gas from Alvheim Manifold

Low
LOW EastKam Topside Choke Pos
LOW KnelerB Topside Choke Pos
LOW BOA Topside Choke Pos
HIGH 27PV0525 Malfunction
HIGH 24VB001/VG001Gas Leak
LOW Gas to E-compressor train
LOW 20PV0213A Malfunction

OBSER\IATIO-I;.S" > Hlde-stal—el

5 ONGOING Press. in Alvheim Sep

Gas from Alvheim Sep

24VB001 Press

27KA101 Suction Press

2 SELECTED OBSERVATIONS

LOW 27KA101 Suction Press

LOW 27KA201 Suction Press

15125 [Low JRESE [ ] 1535

TOP 10 CONSEQUENCES
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27KA201 Disch Press
27KA101 Disch Pressure
24AT0170High Water in Gas
27HAO003 Gas T out
27HA102 Gas T out
27HA202 Gas T out

Foaming in contactor

Gas Export Flow

Low fuel gas

I& now

€D
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15145 2 min ago

() EQUIPMENT STATUS

Three more
Sensors
improved
ranking
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Highlights

* Reduce impact of upsets
« Share knowledge between operators

« Use learnings from incidents and
Investigations in real time

« Make the HAZOP available real time

« Combine epriCit (from design) and
|mpI|C|t (from experience) knowledge.






