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Outline 

ÅMPFM for field allocation, introduced by tie-in of Tyrihans to Kristin 

ÅOriginal metering philosophy and allocation principle 

ÅEvents and challenges 

ÅRemedial actions and changes 

ÅStatus metering and allocation 2014 

ÅFuture challenges technologies / opportunities 
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Metering 
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Tyrihans Topside and Subsea MPFM 
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Main purposes of oil and gas allocation 

ÅFiscal allocation 

īOwnership allocation, distribution of the income 

ÅOil and condensate mass 

ÅGas energy 

ÅProduction Management 

īDetailed production monitoring and optimization 

ÅAllocated production and injection volumes for individual wells 

ÅReservoir Management 

īReservoir simulation model history matching 

ÅAllocated production and injection volumes for individual wells 
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Original Allocation principle:  
Kristin as balance field (Kristin by difference ï 
KBD) 
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Allocation factor = Allocated volume/theoretical volume Tyrihans start-up 
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Troubleshooting Allocation System 

The original field allocation system does not reproduce the results from field tests.  

Main issues seem to be: 

 

üTest separator readings high compared to export rates 

 

üTopside MPFM mass correction is not linear as a function of rate under calibration 

 

üUnable to calibrate topside MPFMs against the test separator at normal operational 

conditions  

 

üProblem with gas measurements at high rates 

 

üAllocation principle with Kristin as balance field 
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Multi phase flow meter calibration principle 
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Multi phase flow meter calibration principle 
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New allocation method:  
1) Subsea HC mass,  2) ProRata principle 
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Allocation quality control 

ÅKristin Flowline tests Campaign (KFC) ï> Tyrihans by Difference (TBD) 

ÅTopside MPFM ñcalibrationò 

īTopside MPFM rates with updated correction factors, trends 

ÅSum Tyrihans subsea MPFM and PC theoretical rates, trends 

ÅSum Kristin PC theoretical rates, trends 

ÅAllocation factors 

ÅExpected allocation results 

īKristin GOR from history matched reservoir simulations 

ÅSingle field tests 

īShut down one field, produce the other field through topside process  fiscal 

metering 
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Allocation factors 2011 
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Summary:  
Challenges in Kristin-Tyrihans Allocation 

ÅTyrihans topside multiphase flow meters (MPFM) disqualified for allocation 

īCannot be calibrated against test separator at normal operating conditions due to test 

separator rate limitation 

īCan be corrected against result for Tyrihans from Kristin Flowline tests  (KFC) but 

limited validity 

ÅSum Tyrihans subsea multiphase flow meters: backup method 

īOne or more subsea multiphase flow meters not in working order (backup for backup!) 

ÅExtensive use of well performance curves (PC) both on Kristin (by design) and Tyrihans 

(backup for subsea MPFMs) 

ÅSingle field tests that require shut-down of either Kristin or Tyrihans are costly and do not 

show the mixing effect of the two fields.  

ÅField allocation requires extensive monitoring and follow-up 

ÅAllocation accuracy dependent on test separator performance (availability, accuracyé..) 

16 
2005 é 2009 2010 2011 2012 2013 2014 é 



Future challenges / concerns 

ÅReplacing existing subsea MPFMs (present vendor) 

īLong delivery time, dependent on available choke modules 

īReliability (will they fail again?) 

ÅLow pressure production (LPP) from 2014 

īChange in topside process conditions (PVT, ORF-factors, etc.) 

īTest separator capacity change 

īPerformance of subsea MPFM change under LPP conditions? 

ÅTopside MPFM ï GVF approaching 95% (reduced accuracy, reduced validity of corrections 

factorsé..) 

ÅPossible additional 3rd party tie-ins 

īChange in metering philosophy 

īChange in allocation procedure 

īChange in topside process conditions (PVT, ORF-factors, etc.) 
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Future technologies / opportunities 

ÅVirtual metering  

īReplace direct measurements by 

indirect analysis and modelling 

īReplace/complement MPFMs 

ī«Model based allocation».  

Calculations based on online data 

model of the subsea system, 

updating based on sensor changes 
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Tyrihans VM case 

ÅMany parameters are measured in Tyrihans 

production system 

īWHP, WHT, USCP, USCT, DSCP, DSCT, 

DHP, DHT, DHP1, DHP2, etc. 

ÅTopside at Kristin Semi some important 

parameters are also measured 

īCorrected topside MPFM rates, KFC 

rates, total Tyrihans fluid densities 

 

ÅUse all this measured data to provide estimates 

on well rates 

ÅVM is a collection of mathematical models to 

estimate well rates accounting for most 

available data  

ÅiVM is the software tool where the VM problem 

is solved and where the results are presented 
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Petex iVM field overview 
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