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1 Introduction 

 

The Vår Energi operated semi-submersible platform Gjøa is located in the northern North Sea, 
approximately 45 kilometres west of Florø. Currently, Gjøa receives production from the Gjøa, Vega, Duva 
and Nova fields.  

 

The allocation concept for Gjøa, Duva, Nova and Gjøa is a “mass-per-component” type allocation. Correct 
determination of flowrate and hydrocarbon composition is critical to ensure a fair allocation between the 

different license partners. Due to commingling of well streams upstream of an inlet separator, flowrate and 

compositional data for the commingled streams is determined using subsea multiphase flowmeters in  
combination with a multiphase sampling system presented at the GFMWS 2023 [1].  

 

Gjøa semi is not equipped with a test separator. Installation of a dedicated production separator for Nova, 

Duva and Gjøa oil wells was deemed technically and commercially unfeasible due to space- and weight 
capacity constraints. Installation of a test separator with corresponding test manifold was discarded for the 

same reasons.  

 
All connected wells are equipped with subsea multiphase flowmeters. The flowmeters are subject to periodic 

deduction testing every 6 months. The deduction test program is aligned with the subsea integrity test 

program to minimize production loss. The deduction tests provide mass correction factors at meter 

conditions for gas, oil and water, and a corresponding new hydrocarbon composition. The hydrocarbon 

composition, together with MPFM pressure and temperature measurements, is used for live calculation of 
gas-, oil- and water densities. The densities supplied to the MPFM’s are used to calculate flowrates of gas, 

oil and water. 
 

This paper will review a selection of deduction tests conducted after the startup of the Duva field in 2021, 
highlighting challenges and lessons learned from performing deduction tests.  

 

Notes: 
• No rates nor mass correction factors are included in this paper nor the corresponding presentation 
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2 GJØA 

 
The Gjøa field was discovered in 1989 and Equinor (Statoil) was the operator during the initial field 

development. The operatorship was transferred to Gas de France when production commenced in 2010. 
The asset was later acquired by Vår Energi in 2024. Operational performance and production levels have 

been outstanding since the start of production and good reservoir management has extended the field life. 

Gjøa is now set to produce 100 mmboe more than what was estimated when production started. 
 
The semi-submersible production unit, which was jointly developed with nearby Vega field, has full 

processing and export capabilities. The floating production facility is designed to act as an area hub with a 

longer technical lifetime than the Gjøa/Vega fields and with additional space and weight capacity.  
 

Gas from Gjøa is exported through the FLAGS pipeline to the St. Fergus gas terminal in Scotland. Oil is 

exported to the Mongstad crude oil terminal on the west coast of Norway. 
 
Gjøa is the first floating production platform to be powered sustainably by onshore facilities. A 100 km 

submarine cable delivers hydropower-generated electricity from Mongstad. 

 
 

 

Figure 1 Vår Energi production hubs 
  



 

 
2.1 Expansions and tie-ins 

 
4 recent tie-in projects are in production; Gjøa P1, Vega infill wells, Duva and Nova, which make use of 

Gjøa’s processing capacity: 

 
• Gjøa P1 development (February 2021) 

Extension of an existing reservoir in the northern part of the Gjøa field with startup of two new wells  

• Vega re-development (Q4 2021 – Q2 2022) 

Extension of the Vega field with start-up of three new wells utilizing existing subsea infrastructure 
• Duva (August 2021) 

Four-well subsea tieback in 14 km northeast of Gjøa  

• Nova (July 2022) 
three-well subsea tieback development 17 km southwest of Gjøa 

 

More tie-in projects are under development and are sanctioned in 2025, ref Figure 2Figure 2. 

 

 

Figure 2 -Area around Gjøa semi 
  



 

 
2.2 Licence partnerships 

 
Gjøa: 

 
Vega: 

 
 

DUVA: 

 
 

NOVA: 

 
 
Reference: NPD Fact pages as of 16.09.2025 

  



 

2.3 Metering and allocation concept 
 

In this chapter, the allocation concepts are explained. This serves as background information to give a 

better understanding the importance of the multiphase meters. A schematic overview of the metering 

system on Gjøa can be found in Figure 3. 

 

 

Figure 3 – Overview of the Gjøa topside metering system 

 

The production through Gjøa is allocated on a mass per component basis for hydrocarbon components C1-

C10+, including the non-hydrocarbon components N2 and CO2. Total production, production through Gjøa 

1st stage separator and Vega separators is measured and sampled.  

 

The routing of Gjøa wells is flexible, and the routing of individual wells can change for the purpose of 

optimizing production. Gjøa 1st stage separator production is measured single phase at the separator 

outlets, while remaining Gjøa production is commingled together with Duva and Nova prior entry to Gjøa 

2nd stage separator. 

 

Having measured and sampled the total production, then deducted the Vega field production and Gjøa 1st 

stage separator production, the remaining production must come from the other producers (Gjøa oil line, 

Duva and Nova). This concept is further denoted as “Gjøa 2nd stage separator by difference”. A further 

breakdown of the commingled Gjøa oil wells, Duva and Nova stream is required to determine the individual 

field productions. This subsequent allocation is carried out pro-rata, based on flowrate and compositions 

derived from the use of multiphase flow meters and sampling equipment. A principle sketch of the allocation 

system is shown to the right in Figure 4. 

 



 

 

The total produced hydrocarbons must equal the sum of the four fields: 
 

𝑀𝑇𝑜𝑡𝑎𝑙
𝐻𝐶,𝑎𝑙𝑙𝑜𝑐 = ∑ 𝑀𝑒𝑥𝑝𝑜𝑟𝑡,𝑖

𝑜𝑖𝑙 + 𝑀𝑒𝑥𝑝𝑜𝑟𝑡,𝑖
𝑔𝑎𝑠

𝑖 + 𝑀𝑓𝑢𝑒𝑙,𝑖
𝑔𝑎𝑠

+ 𝑀𝑓𝑙𝑎𝑟𝑒,𝑖
𝑔𝑎𝑠

 = 𝑀𝐺𝑗ø𝑎
𝐻𝐶 + 𝑀𝑉𝑒𝑔𝑎

𝐻𝐶 +𝑀𝐷𝑢𝑣𝑎
𝐻𝐶 + 𝑀𝑁𝑜𝑣𝑎

𝐻𝐶                                    (1) 

 
Vega will get its production allocated as measured, corrected for CORF factors: 

 

𝑀𝑉𝑒𝑔𝑎
𝐻𝐶,𝑎𝑙𝑙𝑜𝑐 = 𝑀𝑉𝑒𝑔𝑎

𝑜𝑖𝑙 + 𝑀𝑉𝑒𝑔𝑎
𝑔𝑎𝑠

 = ∑ 𝑀𝑉𝑒𝑔𝑎,𝑖
𝐻𝐶 ∙ 𝐶𝑂𝑅𝐹𝑉𝑒𝑔𝑎,𝑖 + 𝑀𝑉𝑒𝑔𝑎,𝑖

𝐻𝐶
𝑖 ∙ (1 − 𝐶𝑂𝑅𝐹𝑉𝑒𝑔𝑎,𝑖)                                                  (2) 

 

Similarly, Gjøa 1st stage separator will get its production allocated as measured, corrected for CORF factors: 

 

𝑀𝐺𝑗ø𝑎 1𝑠𝑡
𝐻𝐶,𝑎𝑙𝑙𝑜𝑐 = 𝑀𝐺𝑗ø𝑎 1𝑠𝑡

𝑜𝑖𝑙 + 𝑀𝐺𝑗ø𝑎 1𝑠𝑡
𝑔𝑎𝑠

 = ∑ 𝑀𝐺𝑗ø𝑎 1𝑠𝑡,𝑖
𝐻𝐶 ∙ 𝐶𝑂𝑅𝐹𝐺𝑗ø𝑎 1𝑠𝑡,𝑖 + 𝑀𝐺𝑗ø𝑎 1𝑠𝑡,𝑖

𝐻𝐶
𝑖 ∙ (1 − 𝐶𝑂𝑅𝐹𝐺𝑗ø𝑎 1𝑠𝑡,𝑖)                     (3) 

 

The remaining production must come from Gjøa 2nd stage separator entrants (Gjøa oil line, Duva and Nova), 
which must equal the difference between the allocated total production, and the sum of production allocated 

to Gjøa 1st stage separator and Vega: 

 

𝑀𝐺𝑗ø𝑎 2𝑛𝑑 𝑠𝑒𝑝
𝐻𝐶,𝑎𝑙𝑙𝑜𝑐 = 𝑀𝑇𝑜𝑡𝑎𝑙

𝐻𝐶,𝑎𝑙𝑙𝑜𝑐 − (𝑀𝑉𝑒𝑔𝑎
𝐻𝐶,𝑎𝑙𝑙𝑜𝑐 + 𝑀𝐺𝑗ø𝑎 1𝑠𝑡

𝐻𝐶,𝑎𝑙𝑙𝑜𝑐
)                                                                       (4) 

 
A sub-allocation is required in order to derive the individual field productions. Gjøa oil line, Duva and Nova 

will get the individual production allocated as their pro-rata share of the production allocated to Gjøa 2nd 

stage separator. The flowrate used in the pro-rata allocation is measured by multiphase flow meters. 

Gjøa oil line production is calculated using: 

 

𝑀𝐺𝑗ø𝑎 𝑜𝑖𝑙 𝑙𝑖𝑛𝑒
𝐻𝐶,𝑎𝑙𝑙𝑜𝑐 = ∑

𝑀𝐺𝑗ø𝑎 𝑜𝑖𝑙 𝑙𝑖𝑛𝑒,𝑖
𝐻𝐶,𝑚𝑒𝑎𝑠

𝑀𝐺𝑗ø𝑎 𝑜𝑖𝑙 𝑙𝑖𝑛𝑒,𝑖
𝐻𝐶,𝑚𝑒𝑎𝑠

+𝑀𝐷𝑢𝑣𝑎,𝑖
𝐻𝐶,𝑚𝑒𝑎𝑠

+𝑀𝑁𝑜𝑣𝑎,𝑖
𝐻𝐶,𝑚𝑒𝑎𝑠 ∙ 𝑀𝐺𝑗ø𝑎 2𝑛𝑑 𝑠𝑒𝑝,𝑖

𝐻𝐶,𝑎𝑙𝑙𝑜𝑐
𝑖       (5) 

 

 

Duva production is calculated using: 

𝑀𝐷𝑢𝑣𝑎
𝐻𝐶,𝑎𝑙𝑙𝑜𝑐 = ∑

𝑀𝐷𝑢𝑣𝑎,𝑖
𝐻𝐶,𝑚𝑒𝑎𝑠

𝑀𝐺𝑗ø𝑎 𝑜𝑖𝑙 𝑙𝑖𝑛𝑒,𝑖
𝐻𝐶,𝑚𝑒𝑎𝑠 +𝑀𝐷𝑢𝑣𝑎,𝑖

𝐻𝐶,𝑚𝑒𝑎𝑠+𝑀𝑁𝑜𝑣𝑎,𝑖
𝐻𝐶,𝑚𝑒𝑎𝑠 ∙ 𝑀𝐺𝑗ø𝑎 2𝑛𝑑 𝑠𝑒𝑝,𝑖

𝐻𝐶,𝑎𝑙𝑙𝑜𝑐
𝑖       (6) 

 

Nova production is calculated using: 

𝑀𝑁𝑜𝑣𝑎
𝐻𝐶,𝑎𝑙𝑙𝑜𝑐 = ∑

𝑀𝑁𝑜𝑣𝑎,𝑖
𝐻𝐶,𝑚𝑒𝑎𝑠

𝑀𝐺𝑗ø𝑎 𝑜𝑖𝑙 𝑙𝑖𝑛𝑒,𝑖
𝐻𝐶,𝑚𝑒𝑎𝑠

+𝑀𝐷𝑢𝑣𝑎,𝑖
𝐻𝐶,𝑚𝑒𝑎𝑠

+𝑀𝑁𝑜𝑣𝑎,𝑖
𝐻𝐶,𝑚𝑒𝑎𝑠 ∙ 𝑀𝐺𝑗ø𝑎 2𝑛𝑑 𝑠𝑒𝑝,𝑖

𝐻𝐶,𝑎𝑙𝑙𝑜𝑐
𝑖       (7) 
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Figure 4 - Overview over the Gjøa 
allocation model 



Once the produced oil and gas have been determined for each of the fields, there are further steps in the 

allocation sequence to allocate each field’s share of fuel gas and flare gas, and subsequently the export 

entitlements for each field. When export entitlements have been determined, rules for deferral adjustments 

will be used to calculate the final gas allocation for each field. After final gas allocation is concluded, line fill 

adjustments and value adjustments are calculated to conclude the final oil allocation for each field. 

As seen from equations 8, 9 and 10, the hydrocarbon mass per component in the well streams have a direct 

impact on the quantity allocated to each of the fields, hence its correct determination is critical to ensure a 

correct allocation. 

 

Samples for determination of hydrocarbon composition and value adjustment parameters will be collected 

using a multiphase sampling unit (MPSU) installed upstream of Gjøa 2nd stage separator. 
  



3 COMPOSITION HANDLING (PVT) 

 
MPFMs measure the flow of gas, oil, and water at meter pressure and temperature conditions. Flash 

calculations are required to convert the input flowrates to standard conditions or any other reference 
conditions. A custom PVT-model, which is representative for the Gjøa separation process, is implemented 

in the metering control system.  All production separators and gas scrubbers have been included in the 

model to allow for a multi-stage separation. Fluid compositions for each of the well streams, together with 
live flow, density, pressure, and temperature measurements from the process enable live PVT-calculations 
to determine flows at standard conditions and sampling/MPSU conditions. SRK-Peneloux equation of state 

is currently used in the flash calculations.  

 
The custom PVT model graphics is shown in Figure 5Figure 5 where the three input streams from Vega, 

Gjøa gas and Gjøa oil (including Duva and Nova) are shown.  

 

 
Figure 5 - Gjøa custom PVT model from the metering control system 

 
The Metering Control System uses a PVT package from Calsep to calculate densities for MPFMs at actual 

conditions, flowrates and accumulated values at reference conditions.  

 
The well composition data is an operator entered composition that is typically obtained from a laboratory 
analysis of a fluid sample obtained in the field. It is the starting point for each calculation mode. The 

composition, in its entirety, is required input for the PVTPack to function. Irrespective of the analysis, the 

composition will be recalculated to a C10+ composition before input to PVTPack. 
 

The characterization procedure required to prepare the fluid for use in flash calculations to other P&T, is 

part of PVTPack and relies on the entered mole weights and densities of C7 to C10+. The well composition 
data is to be seen as a base fluid composition, which can be finetuned using recorded gas and oil/condensate 
flow rates using the composition tuning facilities in PVTPack. The tuned fluid composition may afterwards 

be used to simulate the process model and produce reference flow rates. The well composition data is 

entered into the system using the composition register, see Figure 6. 



 
Figure 6 - Well composition data in the metering control system 

 

IMATCH is the PVT model’s function which performs composition mass fraction adjustment to meet corrected 

mass oil/gas rates from the MPFM. This function is normally enabled in the metering control system on 
Gjøa.  

 

The Gjøa online MPM PVT package will correct the input C10+ fluid composition to match the measured gas 
and oil meter mass flow rates, accounting for possible long and short term fluctuations in the produced 
reservoir fluid composition. The composition adjustment is performed prior to conversion of meter actual 

conditions flowrates to standard conditions flowrates. This ensures that the fluid composition used as input 

to the separation process calculation is representative of the fluid composition at the meter location. 
 

The corrected reservoir fluid composition and the corrected total mass flow rate of oil and gas at meter 

location is calculated as follows, see also Figure 7: 
 
1 Characterize input C10+ fluid composition and apply input density correction factors 

2 Make a 2 phase PT-Flash at meter temperature and pressure conditions to determine the oil and gas 

compositions and the oil and gas molecular weights  
3 Calculate the corrected reservoir fluid composition using the calculated oil and gas compositions from 

“2” and the input meter mass flow rates of oil and gas along with their respective mass flow rate 

correction factors 
4 Calculate the total molar flow rate of reservoir fluid as and total mass flow rate as which are 

subsequently used in the separation process simulation to calculate the mass flow rates of oil and gas 

at standard conditions 

 



 
Figure 7 - Calculation sequence for the PVT package in normal operation 

 

  



The density calculation mode is used to correct the densities in the MPFM. Each cycle a new density is 

calculated using the same starting point. Input data required to calculate a new density is: 

• Mixed composition 

• Actual pressure and temperature from MPFM 

 

 

Figure 8 - The diagram shows the data flow for each cycle with gas lift mixing 

 
The resulting PVT phase densities, P/T and GOR (actual) is continuously transferred to the subsea 

multiphase meters. An example can be seen in Figure 9. 

 

Figure 9 - Data from the PVT model sent to the MPFM 

 

  



And the resulting other outputs from the PVT model is shown in Figure 10. 

 

Figure 10 - PVT model outputs 

 

The online PVT compositions are displayed in the metering control system and relevant values are tagged 

and some are sent to PI for data storage. This gives us good control over the different compositions in the 

production system from individual well to the exported gas and oil volumes. This is necessary information 

to run the allocation on mass pr component. An example for from one subsea well is shown in Figure 11.  

The left column, named “well”, is the composition from last deduction test and next the gas lift 

composition. Then, if the well is running gas lift, these compositions are mixed and displayed in the third 

column. The resulting adjusted oil, gas and HC composition are then shown. LAn last the HC composition 

in mass%.  

 

Figure 11 - Online composition calculations in the metering control system 

 

  



 

4 MASS BALANCE MONITORING 
 

A strong tool to monitor the quality of MPFM measurements, especially in a complex metering system, are 
mass balance plots giving the deviation between input- and output mass rates. This can be built by 

displaying both the sum of subsea MPFM measurements and the corresponding topside rates, or as a 

calculated relative deviation between the two. Figure 12Figure 12 shows one example from Gjøa showing 
the sum of subsea rates towards the topside reference. The sharp change in the subsea oil and water rates 
are a result from implementing new mass correction factors from a deduction test, resulting in an improved 

mass balance. 

 
To monitor the HC-, gas-, and oil mass is a valuable tool which give valuable insights into the quality of the 

required input to the multiphase meter. i.e. if there is a good balance in the HC mass, and an larger 

deviations in the oil- and gas mass rates, the well(s) composition data will probably have to be evaluated. 
 
 

 

 
 
Red: Total mass subsea 
Orange: Total mass topside 

 
 
 

 
Dark tan: subsea HC mass 
Light tan: HC mass topside 

 

 

 
 
 

 
Light grey: Oil subsea 

Dark grey: oil topside 

 
Orange: Gas subsea 

Yellow: gas topside 
 

Blue: water topside 
Purple: water subsea 
 
 

 
 
Figure 12 - Gjøa/Duva/Nova mass balance. Increased mass correction factor for  water, reduced mass 

correction factor for oil. Mass balance improved. 

 
 

 

 
 
  



5 MPFM CALIBRATION - DEDUCTION TESTS 

 
At Gjøa, all multiphase flowmeters (MPFMs) and virtual multiphase flowmeters (VFMs) are subject to periodic 

flowrate verification and in-situ calibrations two times pr year, aligned with mandatory valve integrity tests 
to limit production downtime. Flowmeter calibrations are performed in the form of well deduction tests as 

there is no test separator available at Gjøa process facility. A deduction test may last up to 48 hours, with 

period A (all wells flowing) normally having a duration of 24 hours, and period B (well shut in) having a 
duration between 12 and 24 hours.  
 

The reference flowrates used during a well test depends on the well routing. MPFMs and VFMs measuring 

well streams entering Gjøa 1st stage separator and Vega well stream shall use dedicated separator 
instrumentation as reference for calibration purposes during well deduction testing. MPFMs and VFMs 

measuring well streams entering Gjøa 2nd stage separator use a calculated reference flowrate using the “by-

difference” principle. 
 

Mass factors at meter conditions are applied to each gas, oil and water phase to maintain a calibrated model 

at the normal operating point for the well.  

 
The meter mass correction factors are established during a deduction test by comparing the meter flowrates 

against the calculated reference flowrates. A flowrate differential is introduced by shutting in the well. The 

flowrate differential of the subsea wellhead meter will be from normal flowrate to zero flowrate, while the 
calculated reference flowrate and any flowline meter flowrates, will decrease from a normal flowrate to a 
lower flowrate. This corresponding drop in reference flowrate is then used to calculate the corrected 

flowrates of the well. Once the meter factors are established, the well hydrocarbon composition is updated 

to match the corrected mass flowrates. 
 

The mass correction factors are calculated for each phase using: 

 

𝑘𝑚 =
𝑀𝑟𝑒𝑓

𝐴 −𝑀𝑟𝑒𝑓
𝐵

𝑀𝑚𝑒𝑎𝑠
𝐴 −𝑀𝑚𝑒𝑎𝑠

𝐵       (8) 

where, 

 

• 𝑘𝑚 is the mass correction factor 

• 𝑀𝑟𝑒𝑓
𝐴  is the calculated reference mass flowrate for period A (all wells flowing) 

• 𝑀𝑟𝑒𝑓
𝐵  is the calculated reference mass flowrate for period B (well shut in) 

• 𝑀𝑚𝑒𝑎𝑠
𝐴  is the measured mass flowrate for period A (all wells flowing) 

• 𝑀𝑚𝑒𝑎𝑠
𝐵  is the measured mass flowrate for period B (well shut in) 

 

  



5.1 Deduction testing integrated to the metering control system 

 
Deduction testing is integrated to the metering control system. It is executed by manually starting and 

stopping the reference phase when the production is stable, and when the well under test is shut in and all 
other wells are producing the same as in the reference period.  

 

Figure 13 shows the test panel when a deduction test is logged and gives the reference oil, gas and water 
rates in the two periods. This is used to validate that the rates are stable and not varying more than 
expected in the two periods. 

 

 

Figure 13 – logged rated during the deduction test. Top graph displays the reference rates in the 
reference period, the bottom rates when the well under test is closed in. 

 

Once the test data is logged, the actual test times to be used is selected. In Figure 14, both the reference 
and the meter rates are shown on the top for the reference period, and the bottom when the well under 

test is closed. The latter is used to validate that no flowrates are reported during the shut-in period. 
 

 

Figure 14 – Logged data from the deduction test. Top is the reference period, bottom is from when the 

well under test is closed.



Once the test periods are accepted and entered to the metering control system, the resulting composition 

and meter mass correction factors at meter conditions are calculated and displayed, as seen in Figure 
15Figure 15. The user then havehas to accept the factors and save the composition if the results are 

approved. A test report is generated to document the test results. 
 

 

 

Figure 15 – Results from the deduction test. Here one accepts the HC factors, water factor and save the 
resulting PVT. 

  



 

 
5.2 Process monitoring in PI 

 
As mentioned earlier, it is important to monitor all wells production throughout the whole test. This to secure 

stable production throughout, and eliminate any unwanted disturbances. A dashboard has been built which 

displays all incoming streams, both with its individual mass balances, individual well production and choke 
settings. This can be seen in Figure 16. Each column represents the different production streams. The first 
row is the mass balance topside vs subsea, the following rows shows the different phases and also some 

important topside metering points.  

 

 
Figure 16 - Deduction test panel to monitor production throughout a deduction test. 

  



 

6 WHAT HAVE WE LEARNED? 
 

This chapter will explain the main findings and learnings from performing deduction tests on wells producing 
through Gjøa.  

 

6.1 Test execution 
 
It can be a challenge to perform deduction tests, especially in commingled streams with mature wells. When 

the well under test is shut in, increased production is observed from other wells connected to the same 

pipeline. For a successful test, the production from the other wells needs to be kept stable throughout the 
test. Normally this is done by choking topside, but adjustment on individual wells are sometimes required.  

 

Figure 17 shows the choke position on one flowline. Blue is the well under test, green the two topside choke 
positions. Figure 18 gives the total mass rates from the wells producing in to the flowline when the well 
under test is producing (reference period). When the well under test is closed (blue), the production from 

another well (purple) increases. Flowrates from other wells should be the same in the reference period and 

shut-in period. This is done by adjusting the production choke valves.. No individual well adjustment was 
needed for this specific test. 

 

To test efficiently, good knowledge on well behaviour are required specifically to do the correct adjustments. 
Also settings from pervious tests gives good indications on how to “set up” the system.  
 

 
Figure 17 - Choke positions. Green lines are the is topside chokes, blue is well under test. Shows that the 

topside chokes needed to be adjusted to get the correct production form the other wells not being tested. 

See purple line in Figure 20. 
 

 
Figure 18 - Total mass production individual wells. Purple, well production increases when the well under 

test is closed. This is mitigated by adjusting the topside production chokes. Blue is well under test. 



 

 
With mature “weaker” wells, there is limited possibility to do adjustments by regulating the production 

choke. This can, and will, affect the deduction test quality. Worst case, these wells will need to be shut-in 
during deduction testing, with the corresponding lost production. This is an increasing risk, but has not yet 

become an issue at Gjøa.  

 
Not all wells can produce at a steady rate, which will affect the test negatively, as the deduction test assumes 
steady production from all wells producing in the system. At Gjøa, this has on some occasions been 

mitigated by reducing the test length to minimize the effect on the deduction test results.  

 
Mature wells may require longer time to ramp up production after a test. The longer these wells are shut 

in, the longer time it will take to ramp up to normal production. Deduction tests will prolong the required 

shut-in time, when compared with the time needed to complete a subsea integrity test, and hence have a 
larger commercial impact. 
 

Various events may affect the deduction test regularity and schedule. This can be well interventions, topside 

operations and maintenance, production milestones etc. 
 

6.2 Composition development throughout well production life 

 
Regular deduction testing will give important information on the wells behaviour throughout its lifetime. 
Normally, the composition of an oil well is heavier at start of production, containing more of the heavier 

hydrocarbon components when compared to late life, where mainly the gas components are produced. The 

displayed composition is the corrected composition based on the measured rates using iMatch, as explained 
in Chapter 3. For both wells, the lighter components increases and the heavier decreases, which reflects an 

increasing GOR. 

 
Updated compositions is important information that should be taken into account by reservoir engineers 
and in reservoir simulations, as well as having good quality MPFM measurements.  

 

 
-Nitrogen 

-CO2 

-Methane 
-Ethane 
-Propane 

-i-Butane 

-n-Butane 
-i-Pentane 

-n-Pentane 

-n-Hexane 
-Heptane 
-Octane 

-Nonane 

-Decane+ 
 

 

 
 
 

 

 
 

Figure 19 – Corrected hydrocarbon composition development from one well 
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Figure 22 shows the initial composition and the most recent composition of a well, which show the change 

in composition over time for this particular oil well.  
 

 
Figure 20 – Example of the initial and most recent composition of an oil well. A significant change in well 

composition is observed. 

 
6.3 Pipeline lengths vs time between reference and test period 
 

Pipeline length between the wells and Gjøa production facility will affect the time it takes to transport the 

fluids. This will also be dependent on the amount of liquids in the system, and the energy required to lift 
these liquids to the topside facility. We could possibly in the future end up in a situation where the energy 

in the system is too low to lift the liquids when the well under test is closed in.  

 
Simulations have been performed to estimate the transportation time between subsea and topsides, and 

typically this is within 2-4 hours. Based on experience from performed tests, this is also the time it takes to 
“tune” the system after the well under test is closed in so additional “hold time” between test periods is 

required. 

 
It is important to monitor that the liquid phase rates isare stable in the logged period when the well under 

test is shut in. If a shift occurs at the start of the test period, when the well under test is closed, this can 
indicate that a longer hold time between the two test periods is needed so that the liquids gets longer time 

to get transported topsides.  
 

6.4 Collaboration between metering-, reservoir- and production engineers 

The test results from deduction tests needs to be reviewed, not only from a metering test perspective. 
Questions like, is this well behaviour according to expectations? Are the results matching the reservoir 
simulations? Is the specific test valid, or should it be discarded or re-run? 

 

After each deduction test performed on Gjøa, there is a post meeting where the metering engineer, 
production engineer and reservoir engineer is present. The results are discussed prior implementation in 

the metering control system. 

 
 
 

  



7 CONCLUSION 

 
To date, 91 deduction tests have been performed with a large GVF span and relatively low watercut. The 

results shows that periodic deduction testing is required to maintain an acceptable mass balance in the 
production system. Without testing we would not be able to allocate fairly between the different fields 

producing over Gjøa. However deduction testing has its own inherent challenges with respect to accuracy, 

executing the testing schedule, mature wells and log pipelines with comingled field streams. 
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