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Configuration Change

• 0.00009 

• 8EA5 

• 0.00088  

• 8E5E

• 6%

• 730

• $14,000,000 Cost of the measurement error

Correct A2 value 

Correct CRC / Checksum

Value A2 was changed to

CRC / Checksum with incorrect A2 

Error at 80 fps velocity

Number of days the value was incorrect



Erratic Velocity Profile

1.24 profile factor 1.1 Profile Factor 1.02 Profile Factor





Cost of Not Keeping up with 
Technology!
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Costs of a Measurement Diagnostic System

•Capital Investment for hardware and software 
development

•O&M Expenses for system updates, maintenance or 
on-going expenses for 3rd party system

•Possible Staff Reductions due to fewer employees 
needed

• Increased Employee Technical Requirements / A 
higher skilled workforce 





Data Quantity

•Diagnostic systems can store the normal 
conditions for limitless numbers of 
meters as well as all the secondary 
measurement devices associated with 
the meters. 



Abnormal Condition 
Identification

•Consistent abnormal condition 
identification regardless of a technician’s 
knowledge, experience or expertise



Continuous Data Analysis

•Constant data analysis vs. the industry 
standard monthly, two-minute log



Simplicity

•Universal look and feel to meter software 
and diagnostics regardless of 
manufacture



Efficiency 

•Condition Based Maintenance

•Searching for System Imbalances



Spreading Out Risk

•Measurement Diagnostic System can 
provide easy data access to a variety of 
employees





Phase One

•We began by polling this one Instromet 
meter with the measurement RTU for 
path velocities and used the RTU to 
calculate the profile factor 

•The data was sent to the SCADA system 
which also generated alarms



Phase Two

•Still polling Instromet meters only, but added polling 
for speed of sound, swirl, path gains, gain limits and  
performance

•All polling and calculations continued to be 
performed in the measurement RTU and was 
expanded to poll up to 4 meters 

•All data continued to be sent to our SCADA system to 
provide alarms and warnings



Phase Three
• Diagnostics for Daniel and SICK meters

• Polling for Symmetry, SNR and alarms for frequency 
validation and main to check meter comparison 

• Application was expanded to poll up to 4 bidirectional 
meters 

• All polling and calculations continued to be performed in 
the measurement RTU

• All data continued to be sent to our SCADA system to 
provide alarms and warnings



Phase Four
Solving problems with 
the existing system 



Phase Four

•To address these issues in 2015 we developed our 
Advanced Diagnostic Monitoring System (ADMS)

•Utilized a separate RTU for field polling, 
diagnostics, alarms

•Utilized our newly developed Measurement 
Dashboard to store and display our diagnostic data 
as well as provide notifications to the responsible 
parties



Phase Four Additions

•Expanded to handle up to 8 bidirectional meters and 
their secondary measurement equipment

•Provided for linearization of Profile factor and 
Symmetry factor baselines allowing for tightened 
alarm bands

•Widened alarm bands for Profile and Symmetry 
alarms at velocities below 5 fps



Phase Four Additions

•Developed Auto Learning function to better define 
normal conditions and recommend alarm settings.

•Added reference pressure and temperature 
transmitters  

•Added diagnostics for Coriolis meters Orifice meters 
and gas chromatographs



ADMS Field RTU Historical Data 

•All polled data put into hourly archives with Min, 
Max and Averaged values and associated alarm 
statuses stored for 35 days

•All alarms are automatically cleared at the top of 
every hour to create individual hourly records

•Developed Excel spreadsheets for importing data 
to create monthly reports and graphs



ADMS Dashboard Historical Data 

•Measurement Dashboard gathers data from 
ADMS field computer 1 to 2 times per hour

•Min Max and average data as well as alarm 
statuses stored in Measurement Dashboard for the 
life of the meter.

•Developed Excel spreadsheets for importing data 
to create extended data reports and graphs



ADMS Ultrasonic Meter Diagnostics Overview



ADMS Individual Alarm Setup / Detail



ADMS Measurement Dashboard Overview Display



ADMS Diagnostic Report



ADMS Data Graphs



Phase 5

• Replace the ADMS field device due to that 
hardware becoming obsolete 

• Utilize an analytics and industrial AI platform 
software to replace use of the Measurement 
Dashboard.



Problem 
Identification 

Examples



Intermittent Failures

•Intermittent missing pulses



Blocked  Flow Conditioners





Dirty Meters!

•Dirty Meters are the number one measurement 
error causing issue we found.

•Yet are one of the more difficult issues to detect.



Meter Contamination Detection Obstacles 

•Meter wall buildup typically occurs slowly over 
time

•Creates minimal shift in diagnostics

•Measurement shift created by contamination build 
up is different for different meter sizes and path 
configurations





Pipeline Imbalance



Meter Profile Factor Shift



"You’re not going to lose your job to an AI, 
but you’re going to lose your job to someone 
who uses AI.“  Jensen Huang


