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Introduction 

 
The purpose of this article is to provide a non- 
technical  description  of  methods  used  to 
establish a process described as “Combined 
Accuracy”. 

 
Today’s methods used to measure gas volumes 
accurately haven’t changed much over the past 
several  years,  but  what  has  changed  is  the 
various types of electronic equipment used to 
measure the “through-put” or the actual gas 
volume consumed by the customer. 

 
Combined Accuracy: What is it? 

 
Simply stated, combined accuracy is when all 
known errors for the meter and instrument are 
considered before calculating the net volumes. 
(Reference examples 1 & 2, on page 3) 

 
Today’s measurement concerns 

 
In today’s environment of ever increasing cost 
to produce, process and then safely deliver 
natural   gas   to   the   end   user,   this   process 
demands the highest standards of measurement 
practices in the field. The goal is to produce an 
overall measurement accuracy that benefits not 
only  the  customer,  but  also  the  supplier  of 
natural gas. 

In today’s custody transfer environment, +/- 1.0 
percent accuracy may not be cost effective 
especially when the customer is a large (long 
term) consumer of natural gas. (500,000 acf per 
hour or more) 
 
 
 
Consideration given to meter and instrument 
 
As with most utilities, the Southern California 
Gas Company makes every effort to accurately 
measure  gas volumes 
consumed by its customers. The  overall  
measurement  methods used by the Southern 
California Gas Company depend on the type of 
measurement equipment employed at the 
metering site. For example: a typical home with 
a gas meter can only consider the accuracy of 
the meter because there is no electronic  
instrument  attached  to  the  typical domestic 
meter. 
 
However, when considering a commercial or 
industrial meter and its electronic device, (i.e. 
correctors, flow computer) one should consider 
the meter accuracy as well as the electronic 
instrumentation accuracy. Both meter and 
instrument each have their own established 
accuracy. The goal is to establish an overall 
accuracy (meter and instrument) that will result 
in an accurate bill for the consumer. 
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Factors that can have an effect on combined 
accuracy. 

 
[Unstable] Pressure 

[Unstable] Temperature 

Mechanical Wear 

Wrong Configuration 

Ambient Temperature 

Benefits of utilizing combined accuracy method. 
 

The benefit of utilizing the combined accuracy 
process is evident when consideration is given to the 
meter and instrument. When all known errors are 
considered, a truer volume accumulation can be 
produced. 

 
The technician can utilize the auxiliary factor thus 
allowing the technician to either speed up or slow 
down the instrumentations volume accumulation 
base on the meter error. 

 
EC Bias Effect 

 
The EC bias effect is how the electronic 
instrumentation adjust for the known meter error. 

 
Example: Meter error = 0.5% slow. The technician 
enters an auxiliary factor of 1.005 into the electronic 
instrumentation which commands the EC to speed 
up the accuracy in the corrector/flow computer by 
0.5%, thereby compensating for the meter error. 

 
What if the meter or instrument error is 
unknown: 

 
When considering the accuracy of a meter or 
electronic instrument one must be sure of the 
accuracy. If not, a meter proof and or instrument 
calibration is required to establish or re-establish the 
accuracy of the gas measurement equipment. 

 
 

SoCalGas Standards 
 
The Model 5 Prover (Dresser/Roots) 
 
The accuracy of the Model 5 prover is NIST 
traceable. 
 
The instrument / transmitter accuracy is 
validated by using NIST traceable gauges for 
pressure and temperature. 
 

 
 
 

Definitions: 
 
VAT - Volume Accuracy Test 
 
EC - Electronic Corrector 
 
EC bias - Inverse correction factor for the 
meter error. 
 
FMT - Field Meter Test 
 
NIST - National Institute of Standards and 
Technology 
 
Aux Factor –  A factor that is representative of 
the meter error. 
 
Conclusion: 
 
Combined accuracy provides the customer with 
the best possible accuracy by giving consideration 
to the measurement equipment and utilizing the 
current technology in the field. Doing so ensures 
the customer with the highest level of accuracy 
possible. 
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EXAMPLE # 1: 
 
CALCULATING THE AS FOUND 
ACCURACY WITHOUT USING THE 
COMBINED ACCURACY PROCESS, 
ONLY THE INSTRUMENT ACCURACY 
IS CONSIDERED. 

 
(A) VOLUME ACCURACY TEST 

(B) EC BIAS EFFECT (not used) 

(C) FIELD METER TEST 
(FMT data is not used) 

VALUES FOR EXAMPLE # 1 

(A) VOL ACCURACY TEST  +0.8 
(B) EC BIAS EFFECT - 0.0 

(EC bias effect is not used) 
(C) HISTORICAL  FMT +0.7 

(FMT info is not used)  +1.5 
 
The true meter and instrument error for 
example # 1 equals + 1.5 percent. 
 

EXAMPLE # 2: 
 
CALCULATING THE AS FOUND 
ACCURACY WITH THE COMBINED 
ACCURACY PROCESS, USE THE 
FOLLOWING VALUES. (A,B&C) 
 
 
(A) VOLUME ACCURACY TEST  

(B)  EC BIAS EFFECT 

(C) HISTORICAL FIELD METER TEST  
           (“As Left” Check Test result from FMT) 
 
         VALUES FOR EXAMPLE # 2 
 
(A)     VOL ACCURACY TEST     +0.8 
 (B)     EC BIAS EFFECT                  - 0.7  
(C)      HISTORICAL METER TEST +0.7 
      AS FD COMB ACCURACY       +0.8 
 
The true meter and instrument error for 
example # 2 equals + 0.8 percent. 
 
The Formula is (A) + (B) +(C) = As found 
combined accuracy

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


