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What is MisMeasurement Management (MMM)? 
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What is MisMeasurement Management (MMM)? 

It is NOT about UNCERTAINTY 

U95%  = 1.0% 
 95% chance that 

the invoice is in 
error by no more 

than 1228 MSCF in 
either direction 
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What is MisMeasurement Management (MMM) ? 

It is about CERTAIN errors 

Measurement error of 
+ 1.0% 

 It is CERTAIN that 
the invoice is 1228 

MSCF  
TOO HIGH 
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Error Detection 

Isn't that already taken care of? 
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Obvious vs. subtle errors – Example Gas  

Flow meter failure for 30 minutes  

Meter pressure 0.3 % bias for 3 months 
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Obvious vs. subtle errors – Example Liquid 

Flow meter failure for 30 minutes  

Prover temperature 0.5 ᵒC bias for 3 months 
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Subtle errors 

Gas orifice measurement USA 2003 - 2011 

Failures only discovered during audits Orifice plate

Analytical data

Out of calibration

Manual data entry

Liquids

Setup & calculations

Meter freeze

Pulsating flow

Other
Source: Compiled from several papers presented at the ISHM 
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Subtle errors 

Fault Duration Error  [1000 Euro] 

Turbine HF fail 15.5 hours 

Both DPs and P failed validation 5 months 

Double drain hole correction 40 days 

High dP out of calibration 5.5 months 

GC failure (cleared automatically) 3 hours 

Pressure transmitter lock-up 2 hours 

Low dP failed validation 9 months 

GC not commissioned correctly 15 months 

Source: UK Gas Governance web site 

Examples from UK sector 2010 
Errors requiring correction (> 0.1 % on daily basis) 
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When is MMM important? 

 

 

 

 

 

Tank Gauging 

Flow Metering System 

Ship Measurement  

3 independent opinions 



Measurement Data: from Well to Awareness 

When is MMM important? 

 

 

 

 

 

Flow Metering System 

1 opinion only 
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Subtle errors 

Ambient temperature influence  Leaks Ice 

formation Plugged impulse lines Disturbed flow 

profile  Transmitter drift and shift Blockage 

Debris  Wear Corrosion  Damage Pulsating flow 

Solids Proving problems Out of range 
Calibration errors 2 phases (gas in liquid, liquid in gas) 

TYPOS Non-compliance with measurement standards 

and vendor recommendations  (Installation, Geometry, Fluid properties, Calculation 

boundaries) Wrong configuration settings 
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Subtle Error Detection 

Methods in order of preference 

 

2nd opinion 
 

Diagnostics 
 
Proving / Calibration 
 
Audits 
 
Accounting Systems 
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2nd opinion 
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PT TT PT TT 
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2nd opinion 

 

 
Meter 1 

Meter 2 

PT TT 

PT TT 
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2nd opinion 

 

 

Meter 1 Meter 2 

PT TT 
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2nd opinion 

Orifice meter 

PT TT dP 

dP dP 

ΔP1 
ΔP2 

ΔP3 
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2nd opinion 

 

 

Ultrasonic 
Flow Meter 

Gas 
Chromat
ograph PT TT 

SPEED OF SOUND 

TEMPERATURE 



Measurement Data: from Well to Awareness 

2nd opinion 

 

 

Coriolis Flow 
Meter 

Densitom
eter 

PT TT 

DENSITY 

TEMPERATURE 

VISCOSITY 
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2nd opinion 

 

 

Meter 

PT TT 

Flow 
Computer 

2nd Flow 
Computer 

PT TT 

Redundant FC 
Virtual FC 
Separate System 
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Diagnostics – Device level 
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Diagnostics – System level : Basic checks 

Live values must be LIVE 
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MMM Detection - Current status 

2nd opinion 
 

Diagnostics 
 
Proving / Calibration 
 
Audits 
 
Accounting Systems 
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MMM Detection - Way forward? 

2nd opinion 
 

Diagnostics 
 
Proving / Calibration 
 
Audits 
 
Accounting Systems 
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MMM Detection - Information overload 
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MMM Detection - The smart way 

All metering 
stations are 

running fine. 
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MMM Correction 

Alarm log 
… 

01/31/12 12:00:56 Pressure failure changed from normal to alarm 

… 
01/31/12 17:34:20 Pressure failure changed from alarm to normal 
… 

What is the error in the daily net volume? 

10, 100, 1000 MSCF ? 



Measurement Data: from Well to Awareness 

MMM Correction 

Substitute value 

 

& 

 

Correction method 
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Substitute value : Without MMM 

Meter Tickets 

Raw data 

HMI trends 
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Substitute value : With MMM 
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MMM Correction method 
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MMM Correction method 
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MMM Correction method 
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MMM Correction method : Case study 
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MMM Correction method : Case study 

   

Orifice gas 
5 hour failure of pressure 
Last good value 
40 test cases 
Ideal substitute value 

0% -5% +5% 

Error because of correction method 
in daily standard volume 

-1% +1% 

0.01% 

4.00 % 

0.50 % 

0.25 % 

0.12 % 

http://sweetclipart.com/multisite/sweetclipart/files/check_mark_green.png
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Design goals of the MMM software 

1. To detect errors as quickly as possible and whenever possible 

2. To draw the user’s attention to significant issues only 

3. To allow the user to efficiently analyze the issue 

4. To suggest accurate substitute values 

5. To correct errors as accurately as possible 

6. To facilitate automatic billing corrections 

7. To ensure full compliance with API MPMS Chapters 21.1 and 21.2 

 

 

CONTROL YOUR MEASUREMENT DATA 
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MisMeasurement Management Sofware 



eXLerate 2003 - Industrial Office for oil & gas 

Thank you! 

Questions? 
 

Please feel free to ask! 

Find us online 

www.spiritIT.com 


