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Course Overview 

This comprehensive 5-day Liquid Measurement course combines both foundational and advanced instruction in 
the measurement of Natural Gas Liquids (NGLs), crude oil, and refined products. The curriculum is grounded in 
API custody transfer standards and industry best practices, and is designed to equip participants with both the 
essential principles and advanced analytical skills needed for accurate and reliable liquid measurement.

The course begins with a deep dive into the Fundamentals of NGL Measurement, emphasizing the complexities 
introduced by component variation and molecular shrinkage. Participants learn how to: 

• Measure liquids by mass and volume
• Understand the physical properties of hydrocarbons
• Explore various flow measurement technologies

Topics include:
• Direct and inferential measuring devices
• Performance verification
• Densitometry
• Meter proving
• Small volume provers
• Material balancing
• Static and dynamic measurement techniques

By developing an understanding of the physical properties of NGLs and of how industry standards relate to 
processes, technology, and techniques, students gain insight into why procedures are performed in specific 
ways and recognize the complexities involved in reliable, effective, and accurate liquid measurement. This 
understanding enables personnel to maximize measurement accuracy, positively impact revenue, and advance 
along a measurement career path. Participants return to their roles ready to immediately apply the knowledge 
gained.

Building on this foundation, the advanced portion of the course expands into crude and refined product 
measurement, focusing on system performance, balance relationships, and API 21.1. Participants engage in case 
studies and practical exercises, including investigative analysis of measurement imbalances using real-world 
data. The course also covers volume vs. mass systems, sampling systems, density correlation proving, and the 
limitations of API 11.2.4 (GPA TP-27).

Throughout the course, GCI instructors, each with an average of 25+ years of industry experience, guide 
participants through the curriculum. These subject matter experts are actively involved in shaping industry 
standards through organizations such as the American Gas Association, American Petroleum Institute, and GPA 
Midstream.

This instructor-led training is ideal for measurement technicians, engineers, field personnel, auditors, and 
analysts. Participants will leave with a robust understanding of liquid measurement systems and the ability to 
immediately apply their knowledge to improve accuracy, reduce loss, and enhance operational efficiency.
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Who Should Attend 
This course is targeted to measurement technicians and engineers, other field personnel, auditors, and 
analysts. Pointedly personnel with NGL measurement, balancing, and accounting responsibility.  

Prerequisites 
First half of course - None; Second half of course - GCI Fundamentals of Crude Measurement or equivalent. 

Learning Outcomes 
• Review of fundamental concepts
• Gain a deeper understanding of balance relationships
• Understand relationships that control system performance
• How to use volume correction factors
• Learn volume vs. mass proving
• Understand the limitations of API 11.2.4
• Comprehend the role of sampling in volume and mass systems
• Familiarity of liquid flow and flow measurement terminology
• Understand how physical properties affect measurement
• Explore conditions that impact flow meter accuracy, repeatability, 

and reliability
• Know why mass measurement is used
• Know the principal liquid attributes that characterize mass and 

volume measurement systems
• Understand what measurement is in a mass system
• Learn what commercial balances are based upon
• How to quantify the relationship between measurement and 

commercial balances
• How to determine composition
• Properly address effects of solution mixing
• Types of equipment used in mass measurement
• Performance verification and meter proving
• Understand operations of small volume provers
• Material balancing, including role of densitometry, sampling, 

chromatographic analysis, and troubleshooting LAUF

Testing is employed at the end of each section of the class, to help students gauge their starting and ending 
competency. 
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Curriculum Overview 

• Fundamentals
o Historical perspective
o Purpose of measurement
o Physical properties

• Basics of Volume and Mass Measurement
o Why mass measurement is used
o Why volume measurement is sometimes used
o How mass is determined using volume measurement
o Types of equipment used in mass measurement
o Methods used to determine the composition
o Inferential mass computation
o Basic measurement terminologies

• Direct and Inferential Measuring Devices
o Principles of operation and performance evaluations

 PD meters
 Coriolis mass flow
 Flow conditioning

• Performance Verification
o Proving of densitometers
o Pycnometers
o Meter provers

• Densitometry
o Types
o Principles of operation of vibrating tube densitometers

• Performance Verification
o Provers, meter factors, and control logs
o Meter factor deviation limits
o Ensuring efficient proving operations
o Why some meter types are harder to prove
o Proving an ultrasonic flow meter
o Estimating required proof volumes
o Variation in meter frequency due to turbulence
o Output stability and process delay

• Operational Experience with Small Volume Provers (SVP)
o SVP defined
o Reliance on mechanical precision
o Inspection
o Water draw
o Field operations
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• Material Balance in NGL Systems
o Primary measurement
o Role of densitometry
o Sampling
o Chromatographic analysis and its impact on component balances
o Fundamental differences between measurement and component balances
o Troubleshooting and establishing the origins of LAUF in NGL systems

• Static Measurement
o Calibration of storage tanks
o Tank strapping
o Circumferential measurement
o Tilt
o Deadwood
o Bottom survey
o Floating roof measurement
o Tank capacity calculations

Measurement of liquid quantities » Care of equipment 
o Gauging
o Tank sampling
o Observation of gravity and temperature
o Corrected or API gravity
o Gauging of free water
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