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Well Test Optimisation

Faster, More Accurate Well Tests for Brage
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* Eigen has been supporting OKEA’s digital /
transformation initiatives since OKEA

acquired the Brage field in November
2022.
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* OKEA and Eigen have collaborated to
develop digital capabilities embedded in
Eigen’s Ingenuity platform for Brage ~ L —
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Brage Field

B 35.20% OKEA ASA (Operator)

33.84% Lime Petroleum AS

The Context 14.25% DNO Norge AS

12.25% Petrolia NOCO AS

Brage is an offshore oil field in the North Sea located 120 km Bl 4.44% M VestEncrgy AS
(75 mi) northwest of the city of Bergen on the western coast of ) 0 =
Norway and 13 km (8.1 mi) in water depth is of 137 metres. It was

Discovered in 1980.

The field was developed with a fixed integrated production,
drilling and accommodation facility.

Remaining oil equivalent is 1.79m Sm3, from an Original
recoverable oil Eq. of 70.81m Sm3 (does not include recent

discovery).

A number of new high GOR wells presents a challenge for well
tests in a test separator with gas rate management limitations.

Photo: OKEA

* Source: Norwegian "sokkeldirektorat”, 2024
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Current Test

High GOR and low liquid production wells

Test Results Tests Detected Since Separator Change

Gasit Choke:0.00% SRS o ‘
High Gas Rate wells need to be choked to be tested, which e e =
creates production loss. o =
Minimizing the well test period, while still getting accurate data aoni o e
is important. i i ~a.s:l';?-"-r«'«!'lﬁ\**’ﬁ‘J»r-*»*ilil-m',n e JEPS———
o Net Gas Rate 6,797.7 Smh 4,561.39 Sm¥h
These well test results will be used to validate/fine tune the . T —
well production models, to accurate predict the well production Waler Rat: S wahai BolEumins EHTEEd, daas
under unconstrained conditions. - Water Rate 57268 3376Smh
WaterCut 67.85% 53.70 %
For low liquid producers it is a challenge get good rate GoR 25058 15690
measurements due to the design of the test separator and the WOR 211 116
metering ranges. Changes in levels needs to be used in addition o S e ol
to rate measurements. GOR:
252 Sm3/Sm3
In the late life of production wells and contains on total field gas
capacity its critical with reliable measurements to perform AR PR 191 e (W1
cost/gain calculations, optimize production and prioritize wells 30.3 s
for production. e R il
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Well Test Application Concept

Production Technologist . <
Well Test Results (R

Well Test Historic Future
Live Tests

Well Test
Comparison with s
historical record

(dashboard) (dashboard)

WT |
Stable? | WT End
| condition
Yes - Start ] detected . WT E :
| Monitor U Notify — BilESE Sl
progress (e.g. PTW) (operator) AnaIyS|s
WT Start N (e.g. every 5 min) No
(operator) Measurements Well Model Accept/Reject
Measurements
IP21 Field Operator

(WHP, WHT, Choke,
Oil Flow, Gas Flow)

"Stop well test”
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Stability and Convergence Criteria

] Stability parameter(s) to
A N Bl W i 4// be selected from

measurements

t=n 0ilFlow(t
| _AvgF(n) = it=o (©)

Notification sent to Central Control
Room and production technology by
e-mail, PTW or other solution

t=0 Esn
m Stable Measurement
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Live View

Current Test

ED Well on Test @ Current Status
A=-11 . CONVERGING

Brent

Gaslift Choke: 0.00 %

VA-15-001
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@ Stable Duration O Test Average Oil rate @ Test Start Time
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Well Test Result

O Well @ Final Stage @ Duration () Test Average Oil rate @ Test Start Time
\ .
B @ covverone 19h 55m L 1.38swn  2025-12-20 09:55
b At Start Stabilised End
Formation Brent
Routed to Test 20/12/2025 09:55 20/12/2025 09:55 20/12/2025 10:10 2111212025 05:50
Test Start 20/12/2025 09:55 v
Duration 19h 55m » i
l{‘t«hwq‘.Mme‘mr'\wMf-.amwv.vﬁmmw‘fvww,ﬂww s S Mryeteiiipit Adsna et A
Quality CONVERGED 1 iyt 2
Status PENDING 5
10 |
Reason for Test End There was a change in stability/mean L4 .
® | |
‘ E
Duration 19h 55m D i i
Stable-Tima 19 40m OllRate *+ Gas Rate * Water Rate * LT-15-0504.ProcessValue * Well On Test
Choke Position 29.35 % o ¥,
GL Choke Position 35.00 % . . A . . ? s a .l
& . 8
Average Metered Oil 1.38 Sm¥h 5 '
® @
10 !
Avg Metered Gas 5,251.98 Sm¥h 7 % ! .
Gaslift Rate 3,187.32 Sm¥h
Net Gas Rate 2,064.66 Sm*h } ’
Qil Level » Gas Rate  Choke * GL Choke + Avg Oil Over Test
Avg Metered Water 68.27 Sm*/h
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Well Test Result: Engineering Evaluation

WHP 21.51 bar
Separstor Fressure 20 bar

DHP 136.89 bar
WHT 84.70 °C
Density 817.62 kg/m*

Integration with PROSPER
(pending)

Status PENDING
Submitted At [object Objeci]
Submitted By PENDING
Comment

Edit £

A-14 CONVERGED 20/12/2025 09:55 19h 55m 20/12/2025 09:55 =
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Key Findings and Learnings
Comments by “Andreas Lien and Ben Hickey”

“Originally, we configured "Well Profiles" to determine stability criteria, but we soon realised that maintaining these profiles was
inefficient and were hard to define to be accurate under all possible conditions (different choke/gaslift). So, we switched to a
model that would strictly monitor the behaviour of the test in isolation

The original stability detection logic used a simple method involving monitoring Standard deviation of rolling averages of the
rates from the separator, and we would consider large "spikes" in the rate as loss of stability or change in behaviour. However, we
determined that while such an approach worked well on some, it was too sensitive to slugging from more unpredictable wells.

For calculating the gaslift, we had to revise the original logic several times due to inconsistencies across the data, as some wells
reported gaslift choke incorrectly, so on some wells we calculate GOR from rates, on others we assume GOR to calculate a rate.

There is a tradeoff in the configuration of the convergence, as making it too strict would cause tests to take much longer to
converge, but loosening the criteria would risk accepting a test too early.”
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Expected Benefits

Accurate Well Test results are used to optimize production
(gaslift optimization, shut/open wells etc) — correct prioritization
of wells on production will lead to increased value creation.

Notification to the control room when the tests are stable and
valid will make well testing process more efficient.

More wells can be tested in the same timeframe.

The Control Room can change well on test without notification

from production engineers, and the number of invalid well tests
will be reduced.

As a consequence: Less time will be required by the production
engineers to monitor and validate tests, giving the Production
Engineers more headspace for analysis.
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Next Steps

Complete Well Test convergence algorithm and perform
extended field tests.

Lab Data Well Model
((EUE Alignment

Implement advisory to Field Operators to step well tests
once the results have converged.

_ Well Test
Enable lab data entry and Integrate with well PROSPER s ]
model.

Offline
Analysis

Well Model Accept/Reject

Automatically write validated well tests to the official well
test system of record (Mikon).

Prosper
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