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Gjoa Field and Production System
Gjga PL153

Ownership

[l Petoro AS (30%)
. Neptune Energy Norge AS (30%) *
. Wintershall Norge AS (20%)

OKEA ASA (12%)
DEA Norge AS (8%)

'

Remaining Reserves

Oil (1.15 mill. Sm3 0.e)
B Gas (10.43 mill. Sm3 0.e)
NGL (4.465 mill. Sm® o.e)
B Condensate (0 mill. Sm? o.e)
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Gjoa Field and Production System

Gjga Field
| Facts
Location = 50 km NE Troll
* 68 km SW Florg
Blocks = 35/9 and 36/7
. | ‘ . Area » 135.651 km?
_omee Water depth = 360 m
) History
1989 = Discovered

L 2007 = PDO approved

2010 » Production start-up



Gjoa Field and Production System
Gjga Production System The Development and Future Plan
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Gjoa Online Flow Assurance System
Gjga FAS: Fundamental Operation e

= Temperature

= Flowrate =
= : = Valve positions = . ;...
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; , Uni Real-tim thers o Iis
e EE Data Archive C :ﬁéﬂh Typically 250 m gp
OLGA __ Online S T
—T— S
D

OLGHR  Online Tuning

//
AT | e—r— o\

Ol export !

PoweNgabile 1o / w
i Mangs 3as expoet % "
Graphical User Interface (GUI) tougst o e 10 TOR 11 Wye l—l

MEG Injection subsea  Gas ppeine outiet

e = What is the MEG

i injection rate/time
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Liquid Surging in Gjoa Oil Flowline
Fluctuating P-risertop BUT Stable Well Rates
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Gjoa FAS Observations

Water-discharge Following Each P-risertop Increase
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Gjoa FAS Observation
Water-cut of 0.55 — 0.58

Inversion point = Atypical range of emulsion (phase) inversion point

Oil continuous

Water continuous

= Liquid viscosity can be significantly higher

= Emulsion viscosity and (phase) inversion point of

Gjoa fluid are not known

Viscosity

Watercut=1

-
!

Water cut
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The Finding
Physical Understanding OLGA Modelling and Calibration

» Unsteady flow accompanied by intermittent back flow » Flow regime definition
= Qil and water slip effect in riser = Water distribution in oil, C

= Water droplets move slower than oil = Shall be applicable for different operating conditions

Uy, droplet = Cu, + Ugit c=1 C<1
A pressure ﬂP?essure T&esgurg A oy
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Verification

Field Data OLGA Calibrated Model

PT [bara]

350 360 370 380 390
Time [M]

» Good agreement of surge pattern and cycle

= Fair agreement of P-risertop surge magnitude
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Verification
Calibrated model is applicable for 2015 (stable) and 2017 (surging) operating conditions
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Value of The Finding

» Physical understanding and verification of the observed field phenomenon
» [mprovement to simulator

= A calibrated and reliable simulation model for field operations, optimization

and development planning

» |dentified potential causes and mitigations for the surge behaviour
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