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Agenda 
Types of Meters 
Technology Overview 
Principle of Measurements 
Data Case Studies 
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Mobile Test Units 
Separator Diligens Spectra 

 Less HSE concerns 
 Smaller footprint 
 Shorter rig-up,  preparation, and rigdown Duration 
 Less subject to human error 
 Accurate flow rate measurements during stable or 

unstable conditions 
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Mobile Meters 

 WP: 5000 psi* (6.5k psi Optional) 
 Sizes: 29, 52, 88 mm 

PhaseTester 
 WP: 1440 psi 
 Sizes: 19, 29, 40 and 65mm (SLM or DLM) 
  Integrated bypass manifold on the skid 
 Dual leg options 

Diligens Spectra 
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Permanent Meters 

  Surface (topside) 
  Product – belongs to client 
 Sizes: 29, 52, 65 & 88 mm 

PhaseWatcher 

  Surface (topside) 
 WP: 5000 psi 
 Sizes: 19, 29, 40 & 65 mm 

Spectra 
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Principle of MPFM 

 
(1) Fluid Mechanics 
      Venturi      ΔP          Bernoulli - Total Mass Flow Rate @ LC 
 
 
(2) Nuclear Equations 
      3 Phase Fractions        Volumetric flow rate @ LC 
 
 
(3) Fluid Behaviour – PVT Model 
      PVT Model                    Volumetric flow rates @ St. conditions (Oil, Gas, Water) 

  

Venturi 
∆ P 

Nuclear 
System 

Compact Flow  
Computer 



Schlumberger-Private 

Calculations overview 

Phases 
Hold-ups 

% Water
% Oil
% Gas

Volumetric rates  
@ Line Conditions 

Q total mass @ LC 

Bernoulli 

Venturi 

Nuclear 
 
Model 

Density                                               : ρo, ρw, ρg  
Volume Factor                               : bo, bw, bg  
Stock tank Gas Oil Ratio                   : Rst (GOR2) 
Gas Phase Condensate Gas Ratio   : rgmp (CGR) 
Stock Tank Gas Water Rati               : Rwst 
Liquid viscosity                               : µ 

GVF & WLR 

Primary outputs 

Source & 
Detector 

Venturi 
& 

Delta P 

Photons count 

Direct Measurements 

ΔP, PL & TL 

+ 

 Fluid Densities 
 
 
 
 
 
 
 

 Oil and Water 
Viscosity 
 
 
 
 

 Mass 
Attenuation 
Coefficients 

+ 

User Inputs 

Volumetric rates  
@ St. Conditions 
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Well test setup 

 19 & 40 mm independent 
meters mounted on a skid 

 Venturi selection based on 
well condition 
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Case Study 1 
 PLT MPFM 

Well  : RA-0285   
Formation  : Middle Marrat  
Interval : 15,370’ - 15,640’ MD 
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Case Study 2 
 

Flowing Survey @ 16/64” – Flow Profile 

PLT 

Flowing Survey @ 24/64” – Flow Profile 

Flowing Survey @ 24/64” – Flow Profile 

MPFM 

Well  : NWRA-0007   
Formation  : Lower & Middle Marrat 
Interval : 16,315 – 16,360 ft MD 
    16,582 – 16,672 ft MD 
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Case Study 3 
Accurate Measurement in Unconsolidated Low Rate Heavy Oil 

Well  : UN-0009  
Formation  : Lower Fars 
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Case Study 4 
Accurate Measurement in Unconsolidated Low Rate Heavy Oil 

Well  : UN-0121  
Formation  : Lower Fars 



THANK YOU 
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