
CLASSES 1000 level	gas measurement

2000 level	 liquid measurement

3000 level	electronic measuring 
	 & related equipment

4000 level	calibration, proving & testing

5000 level	energy, quality & sampling

6000 level	control & regulation

7000 level	accounting, calculations 	
	 & industry standards

8000 level	miscellaneous

8 4 T H  a n n u a l  i n t e r n a t i o n a l 
s c h o o l  o f  h  y d r o c a r b o n  m e a s u r e m e n t

a n  o f f i c i a l  p r o g r a m ,  c l a s s  d a t e s ,  t  i m e s  &  r o o m  n u m b e r s  w i l l  b e  p o s t e d  o n  th   e  IS   H M WEB SI        T E th    e  l a s t  w e e k  o f  m a r c h ,  2 0 0 9

ISHM LOCATION
The Cox Communications Business 

Center is conveniently located in down-

town Oklahoma City, one block north 

of I-40 and across the street from the 

Renaissance Hotel and the Courtyard by 

Marriott Hotel. An underground 1200 

space parking garage is located beneath 

the Cox Center and a 300 space parking 

garage is located next to the Courtyard 

by Marriott for your convenience.

SCHOOL LODGING
Conveniently located in the heart of 

downtown Oklahoma City across from 

the Cox Communications Business 

Center, the Renaissance Hotel and the 

Courtyard by Marriott have been selected 

as the ISHM designated school hotels. 

A block of rooms has been reserved for 

ISHM school participants on a first come 

first served basis at each hotel.

Renaissance Hotel Room 
Reservations 
Call (405) 228-8000

Marriott Hotel room 
Reservations 
Call (405) 232-2290

ADDITIONAL LODGING
Additional school lodging can be secured 

by calling the hotels listed below. These 

hotels are approximately 2-3 miles west 

of the Cox Center and require transpor-

tation. For location information on these 

hotels, please contact www.ISHM.info.

Sheraton Hotel 	 (405) 235-2780

adjacent to the Cox Center	

Holiday Inn	 (405) 685-4000

Hilton Garden Inn 	 (405) 942-1400

Courtyard by Marriott	 (405) 946-6500

Candlewood Hotel	 (405) 680-8770

La Quinta	 (405) 942-0040

Clarion Hotel	 (405) 942-8511

Holiday Inn Express	 (405) 948-3366

Hampton Inn	 (405) 682-2080

Wingate Inn	 (405) 682-3600

Residence Inn	 (405) 942-4500

Best Western Saddleback Inn	 	

	 (405) 947-7000

CONTINUING 
EDUCATION UNITS (CEUs)
With today’s changing technological ad-

vnces, it has become essential to develop 

and update your skills to remain current 

within the measurement field. The Con-

tinuing Education Unit provides this op-

portunity and documents your continuing 

education unit hours. ISHM will verify 

the class attendance and the University 

of Oklahoma will provide the certificates 

and maintain your educational records. 

An additional $20 fee to participants in 

the CEU program is charged.

ISHM SCHOLARSHIP FUND
The ISHM Scholarship Fund provides 

financial support to any University

of Oklahoma student pursuing an un-

dergraduate/graduate degree associated 

with the science of hydrocarbon mea-

surement. Additionally the scholarship 

fund also provides financial support to 

other universities and technical schools 

that offer degrees associated with hydro-

carbon measurement.

The ISHM Scholarship Fund Committee 

selects recipients from a list of qualified 

candidates. Awards are made during 

each school year.

Funding is achieved through individ-

ual, group, or corporate donations or 

through special activities organized by 

the ISHM Committee.

TO CONTRIBUTE CONTACT: 
Chip Leitschuh	  (713) 336-5043

TO APPLY CONTACT: 
Leon Crowley	  (405) 325-1217

ISHM PROCEEDINGS
All class papers presented are published 

by the General Committee on CD-ROM. 

Registered attendees and instructors will 

receive a complimentary copy of this 

excellent reference material.

FUTURE SCHOOL DATES
May 11-13, 2010

May 10-12, 2011

FAC   T S A   T  A GLANCE       

1010.1	 Basics of High Pressure Measuring and 
Regulating Station Design

1040.1	 Compressibility of Natural Gas
1050.1	 Coping with Changing Flow 

Requirements at Existing Meter Stations
1060.1	 Design of Distribution Metering and 

Regulating Stations
1070.1	 Determination of Leakage and 

Unaccounted for Gas - Transmission
1090.1	 Effects and Control of Pulsation in Gas 

Measurement
1100.1	 Effects of Abnormal Conditions on 

Accuracy of Orifice Measurement
1100.2	 Effects of Abnormal Conditions on 

Accuracy of Orifice Measurement
1140.1	 Fundamentals of Gas Measurement I
1140.2	 Fundamentals of Gas Measurement I
1150.1	 Fundamentals of Gas Measurement II
1150.2	 Fundamentals of Gas Measurement II
1160.1	 Fundamentals of Gas Measurement III
1160.2	 Fundamentals of Gas Measurement III
1170.1	 Fundamentals of Gas Turbine Meters
1180.1	 Fundamentals of Orifice Meter Chart 

Recorders
1190.1	 Installation and Operation Errors in Gas 

Measurement
1195.1	 Low Pressure Gas Measurement Using 

Ultrasonic Technology
1200.1	 Mass Meters for Gas Measurement
1210.1	 Measurement Station Inspection Program 

and Guide
1220.1	 Multipath Ultrasonic Flow Meters for Gas 

Measurement
1230.1	 New Ideas in Gas Measurement
1230.2	 New Ideas in Gas Measurement
1250.1	 Orifice Fittings and Meter Tubes
1270.1	 Orifice Meters - Operation and 

Maintenance
1290.1	 Problems Unique in Offshore Gas 

Measurement
1310.1	 Thermometry in Gas Measurement
1320.1	 Wet Gas Measurement
1330.1	 Flow Conditioners for Natural Gas 

Measurement
1340.1	 Contaminant Accumulation Effect on Gas 

Ultrasonic Flow Meters
2010.1	 Application of Densitometers to Liquid 

Measurement
2020.1	 Application of Turbine Meters in Liquid 

Measurement
2030.1	 Automated Truck Loading Systems
2050.1	 Calculation of Liquid Petroleum 

Quantities
2070.1	 Calibration of Storage Tanks
2075.1	 Crude Oil Blending
2080.1	 Crude Oil Gathering by Truck Metering 

versus Manual Gauging
2090.1	 Design, Operation and Maintenance of 

LACT Units
2110.1	 Displacement Meters for Liquid 

Measurement

2120.1	 Effects of Flow Conditioning on Liquid 
Measurement

2130.1	 Effects of Petroleum Properties on 
Pipeline Measurement

2140.1	 Ethylene Measurement
2150.1	 Evaporation Loss Measurement from 

Storage Tanks
2160.1	 Fundamentals of Liquid Measurement I 

- Physical Properties
2160.2	 Fundamentals of Liquid Measurement I 

- Physical Properties
2170.1	 Fundamentals of Liquid Measurement II 

- Static
2170.2	 Fundamentals of Liquid Measurement II 

- Static
2180.1	 Fundamentals of Liquid Measurement III 

- Dynamic
2180.2	 Fundamentals of Liquid Measurement III 

- Dynamic
2190.1	 Fundamentals of Liquid Turbine Meters
2200.1	 Gauging, Testing and Running of Lease 

Tanks
2202.1	 Helical Turbine Meters for Liquid 

Measurement
2205.1	 Installation and Operation of 

Densitometers
2210.1	 Leak Detection on Petroleum Pipelines
2220.1	 Liquid Measurement Field Surveys
2230.1	 Liquid Measurement Station Design
2240.1	 Marine Crude Oil Terminal Measurement 

Systems
2250.1	 Mass Measurement of Natural Gas Liquid 

Mixtures
2260.1	 Mass Meters for Liquid Measurement
2270.1	 Measurement Accuracy and Sources of 

Error in Tank Gauging
2280.1	 Shrinkage Losses Resulting from Liquid 

Hydrocarbon Mixing
2290.1	 Measurement Methods for Liquid 

Storage Tanks
2310.1	 Measurement of Petroleum on board 

Marine Vessels
2330.1	 Orifice Meters for Liquid Measurement
2340.1	 Pycnometer Installation, Operation and 

Calibration
2350.1	 Resolving Liquid Measurement 

Differences
2360.1	 Statistical Control of Meter Factors - A 

Simplified Approach
2380.1	 Troubleshooting Liquid Pipeline Losses 

and Gain
2380.2	 Troubleshooting Liquid Pipeline Losses 

and Gain
2400.1	 Ultrasonic Meters for Liquid 

Measurement
2410.1	 Viscosity and its Application in Liquid 

Hydrocarbon Measurement
2415.1	 Measuring High Viscosity Liquids with 

Flow Meters
2420.1	 Proving Liquid Meters with 

Microprocessor Based Pulse Outputs

2430.1	 Proving Liquid Ultrasonic Meters
2440.1	 Accuracy Diagnostics of Liquid Ultrasonic 

Flow Meters
2440.2	 Accuracy Diagnostics of Liquid Ultrasonic 

Flow Meters
2450.1	 Offshore Liquid FPSO Measurement 

Systems
3010.1	 Advanced Application of Flow Computers 

and Telemetering Systems
3020.1	 Application of Flow Computers for Gas 

Measurement and Control
3030.1	 Applications of Portable Computers and 

Software
3050.1	 Basic Applications of Telemetering 

Systems
3060.1	 Basic Electronics for the Field Technician
3070.1	 SCADA Systems
3080.1	 Communication Systems for Gas 

Measurement Data
3110.1	 Economics of Electronic Gas 

Measurement
3115.1	 Production Equipment Effects on Gas 

Measurement
3120.1	 Effects of Cathodic Protection and 

Induced Signals on Pipeline Measurement
3125.1	 Ethernet for SCADA Systems
3140.1	 On-line Computers for Custody Transfer
3150.1	 Real-Time Electronic Gas Measurement
3155.1	 Spread Spectrum Systems for EFM and 

SCADA
3160.1	 Smart Transmitter Selection, Calibration 

and Installation
3170.1	 Testing; Maintenance and Operation of 

Electronic Flow Computers for the Gas 
Industry

3180.1	 Transient Lightning Protection for 
Electronic Measurement Devices

4020.1	 Calibration of Liquid Provers
4040.1	 Design, Calibration and Operation of 

Field Standard Test Measures
4050.1	 Effective Use of Deadweight Tester
4055.1	 Flow Calibrating Ultrasonic Gas Meters
4060.1	 Guide to Troubleshooting Problems with 

Liquid Meters and Provers
4070.1	 In-Situ (On-Site) Gas Meter Proving
4080.1	 LACT Unit Proving - The Role of the 

Witness
4090.1	 Liquid Flow Provers
4095.1	 Liquid Meter Proving Techniques
4100.1	 Operation and Problems Associated with 

Prover Detector Switches
4110.1	 Operational Experience with Small 

Volume Provers
4130.1	 Proving Coriolis Flow Meters
4140.1	 Theory and Application of Pulse 

Interpolation to Prover Systems
4150.1	 Verification / Certification of Devices used 

in Liquid Measurement
4160.1	 Witnessing Orifice Meter Calibrations 

and Field Testing
4170.1	 Improving Flow Measurements with 

Improved Calibration & Data Handling 
Procedures

5010.1	 Auditing Gas Laboratories
5020.1	 BTU Analysis Using a Gas Chromatograph
5030.1	 BTU Determination of Natural Gas Using 

a Portable Chromatograph
5040.1	 Chromatograph Applications and 

Problems from the User’s Standpoint
5050.1	 Chromatograph Maintenance and 

Troubleshooting
5060.1	 Chromatographic Analysis of Natural Gas 

Liquids
5070.1	 Crude Oil Sampling for Custody Transfer
5070.2	 Crude Oil Sampling for Custody Transfer
5080.1	 Crude Quality - What is Involved and 

Why Its Important
5090.1	 Determination of H2S and Total Sulfur in 

Natural Gas
5100.1	 Determination of Water Vapor Content in 

Natural Gas
5110.1	 Determination of Hydrocarbon Dew Point 

in Natural Gas
5110.2	 Determination of Hydrocarbon Dew Point 

in Natural Gas
5115.1	 Hydrocarbon Dew Point Effects on Gas 

Flow Measurement
5120.1	 DOT Requirements for the Transportation 

of Sample Containers
5130.1	 Energy Measurement using Flow 

Computers and Chromatography
5140.1	 Energy Measurement Using Ultrasonic 

Meters and Gas Chromatography
5150.1	 Energy Measurement Utilizing On-Line 

Chromatographs
5160.1	 Field and Laboratory Testing of Sediment 

and Water in Crude Oil
5170.1	 Fundamentals of Gas Chromatography
5190.1	 Heat Quantity Calculation relating to 

Water Vapor in Natural Gas
5210.1	 Measurement of Liquefied Petroleum Gas
5235.1	 On-line Water Measurement Devices in 

Liquid Service
5260.1	 Sampling and Conditioning of Natural 

Gas Containing Entrained Liquids
5265.1	 Sample Conditioning and Contaminant 

Removal for Water Vapor Determination
5280.1	 Techniques of Gas Composite Sampling
5290.1	 Techniques of Gas Spot Sampling
5300.1	 Determination of Hydrocarbon Dewpoint 

using a Gas Chromatograph
5310.1	 Fundamentals of Sampling Natural Gas 

for BTU Determination
5320.1	 Moisture Measurement Using Laser 

Spectroscopy
5330.1	 Reducing Measurement Uncertainty in 

Process Gas Quality Measurements
5340.1	 CO2 Determination of Natural Gas 

Streams 
5350.1	 Flare Measurement Practices
6010.1	 Causes and Cures of Regulator Instability
6020.1	 Controlling Surges in Liquid Pipelines

6035.1	 Fundamentals of Pressure Regulators
6090.1	 Over Pressure Protection Methods
6100.1	 Prevention of Freezing in Measurement 

and Regulating Stations
6110.1	 Selection, Sizing and Operation of 

Control Valves for Gases and Liquids
6120.1	 Turbulence and its effect in Measuring 

and Regulating Stations
6130.1	 Flow Meter Installation Effects
7010.1	 Allocation Measurement (API MPMS 

Chapter 20.1)
7020.1	 Orifice Meter Primary Elements Standards
7030.1	 Auditing Electronic Gas Measurement per 

API Chapter 21.1
7040.1	 Auditing Gas Measurement and 

Accounting Systems
7050.1	 Auditing Liquid Measurement
7100.1	 Measurement Information Management 

Systems
7100.2	 Measurement Information Management 

Systems
7110.1	 Overall Measurement Accuracy
7110.2	 Overall Measurement Accuracy
7120.1	 Overview of API (COPM) - Measurement 

Activities
7170.1	 Sarbanes-Oxley Act and its Impact on 

Measurement
7180.1	 API MPMS Chapter 22.2  Testing 

Protocol for Differential Pressure Flow 
Measurement Devices

7210.1	 Overview of AGA 7 Revision
7220.1	 Overview of AGA 9 Revision
8020.1	 Calibration Using Portable Digital 

Pressure Indicators
8025.1	 Combining Intrinsic Safety with Surge 

Protection in the Hydrocarbon Industry
8030.1	 Development of Orifice Meter Standards 

(Past, Present, Future)
8040.1	 DOT Qualification Training for 

Measurement and Control Technicians
8065.1	 Interface Detection in Liquid Pipelines
8100.1	 Alternative Fuel Measurement
8100.2	 Alternative Fuel Measurement
8110.1	 Multiphase Flow Measurement
8120.1	 Odorization in Natural Gas
8132.1	 Orifice Meter Tube Dimensional 

Tolerances
8140.1	 Program for Training a Gas Measurement 

Technician
8150.1	 Vortex Shedding Meters
8160.1	 The Effects of Additives on Metering in 

Liquid Pipelines
8200.1	 Meter Selection
8210.1	 Cone Meters for Liquid and Gas 

Measurement
8220.1	 Measurement Scene Investigations
Proposed Class Dynamic LNG Measurement
Proposed Class �Sampling Method Selection 

Guidelines

ISHM 2009 CLASS CODES

REGISTRATION
ENCLOSE THIS FORM WITH YOUR CHECK/CREDIT CARD # WHEN PRE-REGISTERING

FOUR  EASY WAYS TO REGISTER

1.  AT OUR SECURE WEB SITE: WWW.ISHM.INFO	 2.  BY FAX  405.325.7164 

3.  BY PHONE  405.325-6034	 4.  BY MAIL  �CCE REGISTRATION 	
UNIVERSITY OF OKLAHOMA	
1700 ASP AVE	
NORMAN, OK 73072

CHECK ALL THAT APPLY
USE A SEPARATE FORM (OR PHOTOCOPY) FOR EACH ATTENDEE.

I AM ATTENDING THIS SCHOOL AS A:

   STUDENT	   INSTRUCTOR	   EXHIBITOR

First NAME ____________________________________________	LAST NAME _____________________________________________

COMPANY NAME _______________________________________________________________________________________________

COMPANY MAILING ADDRESS ____________________________________________________________________________________

CITY __________________________________	 STATE _________________	 COUNTRY _____________________ ZIP _______________

TEL (___________) _______________________________________________	 FAX (__________) _________________________________

E-MAIL _________________________________________________________________________________________________________

CONFERENCE COST

	   $125 pre-REGISTRATION (Lunch Provided Tues / Wed) (ON SITE Registration $150)

	   $20	 I WANT TO EARN CEU CREDITS

              TOTAL	 $___________________

PAYMENT METHOD

	   CHECK (PAYABLE TO THE INTERNATIONAL SCHOOL OF HYDROCARBON MEASUREMENT)

	   CREDIT CARD

	 	   VISA 		   MASTERCARD	 	   AMERICAN EXPRESS

	 	 CARDHOLDER NAME ____________________________________________________________________

	 	 CARD #    

	 	 EXP. DATE
 

www.ISHM.infoM

H A N D S - O N  C L A S S E S

The following companies will  
present Hands-on classes at the 
84th  International School of 
Hydrocarbon Measurement:

Cameron Valves & Measurement

Dresser Measurement

Cameron Measurement Systems

Invesys-Foxboro

Faure Herman

FreeWave 

PGI International

Emerson

Mercury Instruments

Micro Motion

Michell Instruments

Varec

Welker Engineering

COSA Instrument Corp.

Omni Flow Computers

Thermo Scientific

Fisher Controls

Odor Eyes

Ametek

Control Micro Systems

SpectraSensors

FMC Measurement

Siemens

ABB TotalFlow

Merian

Lomic

HEISE-Ashcroft

Eslter American Meter

YZ Systems

www.ISHM.info




