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2 'Who we are

Responsible for what we deliver.

Professional in what we do. b
our customers

Considerate in the way we interact. as well as the
system suppliers

and we
deliver

Proud of our work.

*  Established 2006

*  Office in Norway/Sandnes

* 40 engineers (majority MSc level)

* 1SO 9001 certified in 2013

*  Specialists with operational expertise

* Lifetime Extensions of systems and facilities
*  System integration and engineering

2015 © Eldor AS | www.eldor.no

*  epc(ic) delivery, Instrument Aut Telecom
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3 Development

Consulting Services

SAS (ICSS), Telecom,
Industrial IT and
Change management

Project deliveries

Single discipline EPCI,
Alarm Mgt,

SAS, Telecom, Industrial IT
upgrades.

Onshore Operation Centre,.
Control rooms and Improved
Operation.

ISO 9001 certified.

SPI (Smart Plant
Instrumentation)
maintenance

Operational support

Alarm system with
performance guarantee.

Eldor Technology

Innovative and smart
products for the

oil & gas market.
AlarmTracker
Tips-LogMate
Epsis-Teambox
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Vision Eldor Technology AS

. Background
. Today’s solution
. User requirements

. Our Approach
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. Functional Modelling
. Business Value
. User Interface example

. Team
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6 Vision Alarm
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7 Potential loss Nlarm

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

THEORETICAL LIMIT

FUTURE UPGRADES THEORETICALLY POSSIBLE. CURRENTLY UNSUSTAINABLE

LOST OPPORTUNITY CURRENT LIMIT

COST OF COMFORT

OPERATING TARGET

LOST PROFIT

BREAK EVEN

@

LOST
REVENUE

FIXED COSTS
ADDITIONAL
UNPLANNED
COSTS

SHUTDOWN

» EFFICIENCY

Copyright. Eldor Technology AS. April 2015

Source: Abnormal Situation Management Consortium with members F1 OO0
from e.g. Chevron, BP, Total, ConocoPhillips, ExxonMobil, Shell, Sasol and Honeywell deeper into details
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Lack of awareness Nlarm

50% of unplanned upsets are due to lack of situational awareness

Sources of Abnormal Events

22% Process «  90% preventable
People *  Actions or inactions
_ . Decision making
Equipment

36% 42%

E1 D03
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9 Situational Management

A rational process of management of situations
in complex systems involves two phases:
Analysis and Action.

Humans tend to violate these principles by
making shortcuts based on experience and
knowledge.

Lack of informed decisions can lead to
suboptimal production, abnormal situations,
shutdowns or disasters

Decision Support Systems that guide the
operator thru the process are recommended

Legend
Task flow

—p—

Information
processing
task

TRACKER

Situation analysis Action planning and execution

Evaluate Decide
operational whether
targets to act

o
°©

Action to take?
Select means
and objectives of
action

nothing

Find
consequences of
problems(s)

Prepare
counteraction
plans

Find root causes
of problems(s)

Execute
counteraction
plan

Recognize
deviations(s)

obServeHCommand

E1 D03
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10 Operator challenges dim

Number of systems
Integration of systems

Information channels

—
B Open Alarm Viewer

B Catastrophic — —
e e ¢
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“Refresh D€ 7 Hew D) € % Emt ) JAVED (Role)
(B acknowiedge ) C € oiobaiack D € = Detete ) € © DaleteAl ) TueJun 02 09:22:58 GMT+05:00 2009

[ Atarm Viewer

Information/ Data Points

Recent Alarms | Historical Alarms |

DatefTime i‘- Name Tag Name Value/Difl Ssvali Quali Message Ackanedem
2009-06-02 09:23:02 __|Limit SULPHURIC Channel_0_User_Defl...0.009421819 192 lohi message sul Required .

|2009-06-0209:23:02__Limit _______|TEST________|Channel_0_User Defi_48.0 _____[Critical 192 ______lohilimitmessagetest _____Required |

2009-06-02 0! 58 Qngnnal_n_usu Defi...|20.004639 1_32 llohi message limit Miture Required

0 t I C t I I 2009-06-02 09:22:58 SULPHURIC __[Channel_0_User_Defl.. [0.44344157 _(Critical 192 lohi message sul Required
pe ra ors O n ro oops 2008-06-02 09:22:57 _|Limit _______[TEST _______[Channel_0_User Defi.[450 _____[Critical 1192 Iohi limit message test

2009-06-02 09:22:53 [!m:_ UI_PHURIC Channel_0_User_Defl...|0.6835348 |Critical 192 lohi message sul JAVED
2009-06-02 09:22:52 _|Limit _ [TEST _________Channel_0_User_Def..|41.0 Critical 192 lohi limit message test JAVED
2009-06-02 09:22:48 Limit _ |SULPHURIC Channel_0_User_Defi.. 0.02965525  Critical 192 lohimessagesul __ |JAVED i
2009-06-0209:22:48 _lLimit_______[TEST ________[Channel_0_User_Def. 390 _____[Critical 1182 lohilimitmessage test JAVED

2009-06-02 09:22:43 MIXTURE Channel_0_User_Defl... 0.21913764 Critical 192 lohi message limit Modure WJAVED
2009-06-02 09:22:43 SULPHURIC Channel_0_User_Defi.. 0.21913764 _(Critical 192 lohi message sul JAVED

2009-06-02 09:22:43  |Limit _ [TEST Channel_0_User_Defi.. 36.0 _____(Critical 192 _____lohi limit message test JAVED

009 06-02 0 38 M|><'ru Channel_0_User_Defl... 29.449152  Critical 192 lohi message limit Mixture JAVED
|2000-06-0209.22:38 _Limit _______|SULPHURIC __|Channel_0_User_Defi...[0.66381353 _ Critical 192 lohi message sul JAVED

2009-06-02 09:22:38 |Limit _ [TEST Channel_0_User_Defl.. 320 ______(Critical 192 ______lohi limit message test JAVED

2009-06-02 09:2: 34 Limit MIXTURE Channel_0_User_Defl... 8 772794 Medium 1192 1o message limit Modure JAVED
|2005-05-02 092233 Limit —|SULPHURIC__(Channel_0_User Defi. (015136518 [Crilcal 192 ohi message sul JAveD

Copyright. Eldor Technology AS. April 2015

2009-06-02 09:22:33 _Limit ______|[TEST Channel_0_User_Defl..|30.0 _____ (Critical 1192 lohi limit message test JAVED




11 Our approach Alarm

3

Counter Action Planning

Counter Actions to resume to normal process status proposed to the operator dynamically

Consequence Propagation

Generation and visualization of possible future development of the abnormal situation

N

1 Highlight Root Cause

Immediate visualization of the root cause behind the abnormal situation

Copyright. Eldor Technology AS. April 2015
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12 AlarmTracker

» !

Functional Modelling

Real Time Data

.‘
s
{
|

Rule Based Technology

L e

O

larm

TRACKER

Alarm

TRACKER

COUNTER ACTION

Counter Actions for return
to normal situation provided to the
operator

CONSEQUENSE

Future consequences of the
abnormal situation provided to
the operator in real time

CAUSE
Root Cause highlighted directly

to the operator in real time

E1 D03
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13 Functional Modelling Alarm

4

distribution of
gas

A structured representation of a engineered
system decomposed to functions.

production
of oil and gas

Functions represented in relation to context and
with their interrelations mapped.

circulation
of water

Goals, objectives, means, ends and control
~ functions related to functions of systems forms
the basis for the modelling.

Functions of systems and

subsystems are described £ /11" conversion
Designed for fault management of complex in relation to a context of g";s;./‘ of energy
use or purpose x|

systems

Applies to system design and operation

Copyright. Eldor Technology AS. April 2015
|
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18  Real Time Data ar1l

Connected to real time data coming from the
integrated control and safety systems.

Vendor neutral connectivity by OPC UA
(preferred), OPC DA /AE or by Modbus TCP.

Digital, analogue and alarm & event data
subscription for use in MFM model.

Real Time data mapped to give feedback to
control functions used in the MFM model as
evidence.

Static data (e.g. description, alarm limits ,
alarm information) used in user interface to
generate intelligent messages. E1LOOR

deeper into details
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19  Rule Based Technology Alarm

User
interface

Product of Artificial Intelligence research (1980-1990) matured into commercial
software (offered by e.g. Microsoft, IBM, Red Hat) for business modelling and

decision support Inference

Engine

Used for problem solving with complex decision logic with many conditions and/ or
many rules and supports high level programming

Simple basic architecture including an inference engine and knowledge bases L A
representing facts and rules. base b:see

Inference engine based on the highly efficient “Rete” algorithm for pattern matching
Basic architecture of

Facilitate representation of problem domains with interacting tasks and complex arule based system

multilevel decision logic

Copyright. Eldor Technology AS. April 2015
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AlarmTracker Business value arlrl

Increase production output by 5%,
reduce flaring and increase safety

Understand all situations
with reduced time to action (Situational awareness)

Deal with the cause(s)
~ of the abnormal situation. Not the alarms/symptoms (Root Cause)

Developing scenarios
— from the abnormal situation shown directly (Consequences)

THEORETICAL LIMIT

CURRENT LIMIT

Actions recommended

COMFORT MARGIN |

Copyright. Eldor Technology AS. April 2015

M Yh U
.~ to get back to the normal situation (Counter Action Planning) DL > [ _—_
LOST E '
REVENUE g
Deal with the upsets up front A
~— to avoid shutdown and incidents (Decision Support) » TIME F1OOX

deeper into details



21 Why Eldor Technology and AlarmTracker dl1n

We have senior personnel

We have historical integration experience

We know design and operation

We rethink and innovate

We recognize the industry challenges

)
—
e

i

S {:‘;

DETNORSKE TOTAL

We collaborate

Copyright. Eldor Technology AS. April 2015
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User Interface Causes

@ Seawater pipe line blockage

Consequences

Seawater flow rate (low)

Circulation missing

Seawater Energy transport (low)

Heat Exchanger fault

10-FW-ET-4570

Fresh water Energy transport (low)

Heat Exchanger fault

30-EG-O-5207

Engine Overheat

Local shutdown

Process Shutdown Level 3

Local Shutdown

Actions

® Seawater pipe line blockage

Reset Sea Water Circulation Pump

Reduce engine load 30-EG-M-5207

Start Backup Engine 30-EG-M-5208

Shut down engine 30-PSD-SD-3207




Alarm

TRACKER

The company's entrepreneurs

Highly experienced within offshore operations, both in Norway and internationally
Experience from QOil & Gas in general, integrated operations, ICT, and entrepreneurship

Board business developer

More>> More>> More>> More>> More>>
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g Bjarne André Berge Richard Bernt Hjalmar Ove Heitmann Stian

f Asheim Kolstad Eldor Hansen Vemmestad
S CEO Chairman of the Board member and Board member Counselor
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Managing Director

Tel:

+4795291478

no.linkedin.com/in/bjarneandre

bjarne@eldor.no



