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Around the globe, upstream oil/gas production companies depend on mud logging service companies to analyse mud samples that help them 
maintain the correct direction for their drilling field operations. During the mud logging process, samples of rock cuttings from bore holes are 
brought to the surface by recirculating drilling media (mud) for analysis by a mobile laboratory to determine the lithology and fluid content 
of the sample.  

Oil/gas engineers utilise the surface logging process to help determine the correct drilling direction 
and depth when first commissioning a new well. The drilling operation including mud logging and 
data analysis can take from three to four weeks. During this time, drilling mud is pumped down the 
hole to help keep the bit from overheating and to bring rock cuttings to the surface for analysis.  

Mud data is logged by the engineers from the logging service company and the production company. 
A careful analysis of this data helps the engineers confirm the presence of oil and gas to maintain 
drilling efficiency.

Problem 
Natural gas is typically present as the mud is returned to the surface from down the hole.  A gas 
buster is used to separate out the gas from the mud. Then the mud is recycled back to the drilling 
(logging) system, and the natural gas is vented to a flare stack and burned off at low flow rates 
typically from 15 to 20 fps.

The European Union, the U.S. Environmental Protection Agency (EPA) and other global organizations 
require measurement and reporting of these flare gas emissions from mud logging operations (Fig 1). 

Mud logging service companies need an accurate, reliable gas flow meter able to measure gas 
flow at relatively low flow rates with the added benefit of low pressure drop in order to provide the 
required, accurate data.

In an oil/gas field employing hydraulic fracturing technology, a major mud logging service company 
recently began searching for a flare gas flow measurement solution that supported these difficult 
operational requirements and that would help it meet the environmental regulations. Engineers at 
the company needed to measure flare gas accurately and reliably at the well head and then find a 
convenient way to gather the data for agency compliance flare gas reporting. Typical environmental 
agency regulations normally require flare gas monitoring and reporting that stipulates flow meter 
accuracy of ± 5% of reading or better throughout the entire measuring range.

Accurate flare gas measurement during mud logging presents a challenging environment for any 
flow meter. The meter has to accurately measure the extremely low flow rates within the ±5% of 
reading requirement. Any changes in gas production can also result in a wide turndown requirement 
that makes it difficult to achieve this accuracy level. 

 

Solution
Fluid Components International (FCI) was contacted 
by the mud logging service company for a 
possible solution. The applications team at FCI 
recommended the company’s ST100 Series Thermal 
Mass Gas Flow Meter (Fig 2), which provides 
acceptable accuracy at low flow rates combined 
with a turndown far in excess of 100:1. The meter 
also includes integral data logging, and the meter’s 
insertion style probe offered low pressure drop.

The unique hot-tap design of the ST100 meter 
allows the insertion type probe to be inserted 
directly into the surface logging gas monitoring 
system without the need to shut the process down.  
This meter includes a display totaliser (Fig 3), which 
can be read every 24 hours together with an internal 
data logger SD card to log flow data up to 90-days. 
All the flow data is captured, stored, and easily 
exported to a Microsoft Excel spreadsheet via USB 
cable connection or by removal of the SD card.    
In this case the flow meter process connection is a 
1-inch 300# flange. Pressure conditions at the well 
head can range from 10 to 250 psig (0.07 to 1.7 
KPA(g)) at temperatures from  50  to 500°F (10 to 
260°C). The gas flow rate was 23 to 1200 SCFM 
(0.65 to 34 NCMM), and the media was a seven 
component mixed gas. A remote transmitter was located over 50 feet away in a heated location 
because of extreme cold weather conditions, which allows the LCD display to show mass flow rate 
and totalised mass flow.

The thermal dispersion constant power technology utilised by FCI’s flow meters provides direct 
mass flow measurement without the need for additional pressure and temperature transmitters, 
which are required by volumetric type flow instruments such as differential pressure (dP) orifice plate 
meters, vortex shedding, ultrasonic and other meter technologies. The meter chosen by the mud 
logging company includes this built-in temperature compensation technology, which automatically 
compensates for changes in gas properties based on varying process temperatures. 

The advanced constant power design developed by FCI for thermal dispersion mass flow measurement 
allows the reference RTD temperature measurement to be used as an additional output. (Fig 4).    This 

constant power technology has proven to 
be highly reliable and is preferred in moist 
gas applications where the naturally damped 
constant power design helps prevent the 
output “pegging” to 20 mA with the 
presence of moisture. The heated sensor 
provides a drying effect, which results in a 
stable and repeatable reading.  

FCI’s meters are designed with a rugged 
thermal mass flow sensing element 
comprised of two all-welded 316L stainless 
steel thermowells, with two precision 
matched platinum resistance temperature 
detectors (RTDs).  This highly reliable no-
moving parts design uses a heated RTD 
relative to the reference RTD, which creates 
a temperature differential relative to the gas 
flow rate.  

Mud Logging Contractor’s Flare Gas 
Emissions Monitoring Requirements 
are Met with Help from Thermal 
Mass Flow Meter
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Fig 1.  Oil/Gas wellhead with flare gas burning

Fig 2.  The ST100 Flow Meter

Fig 3.  Close-up view of the ST100 display 
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For applications flexibility, the ST100 meter can be factory calibrated to measure virtually any process gas, including wet gas, mixed gases and dirty 

gases.  The basic insertion style air/gas meter features a thermal flow sensing element that measures flow from 0.25 to 1000 SFPS (0.07 NMPS to 305 

NMPS) with accuracy of  ±0.75 percent of reading, ±0.5 percent of full scale.   

This meter is agency approved for hazardous environments, including the entire instrument, the transmitter and the rugged, NEMA 4X/IP67 rated 

enclosure.  Instrument approvals include ATEX, IECEx, FM and FMc.

Conclusion
The mud logging service company is pleased with the performance of the ST100 flow meter, which made it easier to meet the flare gas reporting 

requirements in the region where it was operating. The advantages of this flow meter in this mud logging application included low flow sensitivity to 

0.25 fps, multiple calibration groups, low pressure drop and easy, low cost installation.  In the future, the company plans to expand use of this meter as 

it receives new contracts to commission additional oil/gas wells. 

Fig 4.  Graphic of the thermal dispersion theory of operation 
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(Ultra) Low-Flow Coriolis Meter/Controller  
with EtherCAT Capability

Bronkhorst Cori-Tech BV (The Netherlands) is proud to announce the availability of 

their new mini CORI-FLOW ML120 Series Coriolis Mass Flow Meters and Controllers 

for (ultra) low flow ranges. The instruments were designed to provide the user with 

highly stable, accurate and repeatable mass flow in advanced research or production 

processes. ML120 offers flow ranges from 50 mg/h to 200 g/h, measured with an 

accuracy as high as 0,2 percent of reading. The compact Mass Flow Controller is 

equipped with a microprocessor based pc-board with signal and fieldbus conversion 

and an integrated digital controller for accurate mass flow control by means of the 

integrated piezoelectric control valve. The flow controller has a very small internal 

volume, making the Coriolis MFC an ideal device for fast, repetitive dosing and filling 

processes for precursors, additives, solvents, etc.

mini CORI-FLOW Series Coriolis Mass Flow Meters / Controllers are offered with 

analog and digital communication, RS232 and various fieldbus options. Responding 

to the requirements of the market, ML120 is the first low-flow Coriolis instrument 

to offer EtherCAT capabilities. EtherCAT is currently the fastest industrial Ethernet 

technology, allowing quick and easy system integration.
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Digital Tank Contents Indicator
A fuel tank with its own supply of energy provides peace of mind, and a 

tank contents indicator provides a clear reading of the level in the tank. 

The better you know your fuel oil supply and the development of the fuel 

oil price, the better you can determine the optimum refuelling date and 

volume. The great advantage of a fuel oil tank is especially beneficial in 

energy-saving buildings. If the building is well insulated and uses solar 

energy, the conventional heating system is only required occasionally. In 

such a scenario, it makes sense to use a type of energy, which is readily 

available without incurring high running costs. An oil fired heating system is 

particularly useful since, as opposed to gas and electricity, no basic charges 

apply. Oil fired heating systems are also gaining popularity because wood as 

a fuel has become increasingly expensive.

The new AFRISO (Germany) DTA 10 digital tank contents indicator is used 

for level measurement in fuel or water tanks and for non-corrosive liquids 

with a density between 0.5 – 1.5 g/cm³. DTA 10 consists of a mains-

independent display unit with a digital display for mounting in rooms and 

a measuring line (20 m) with bottom part for the tank. The measuring 

instrument is supplied via a 9 V monobloc battery, i.e. the user does not 

need a 230 V outlet to obtain accurate measuring results (+/- 1 cm liquid 

column, not officially calibrated). It is also possible to connect the device to existing measuring lines of other pneumatic level indicators. 

Commissioning the digital tank contents indicator is very easy using the three control buttons at the front: Via an intuitive menu, the 

user sets the language (English, French, German), the medium (fuel oil, water, variable), the tank shape (linear, spherical, horizontal 

cylindrical), the tank height (0 cm to 400 cm), the volume (0 to 99,999 litres) and the alarm threshold (0 % to 100 %). In the case of 

other tanks shapes (e.g. battery tanks), it is possible to take the information from the bearing charts of the tank manufacturer. After 

that, the DTA 10 tank contents indicator is ready for operation. To take measurements, it is sufficient to press the control button “Start 

Measurement”, wait a few seconds and read the result. If the device measures a value that is below an adjustable minimum level, a 

visual alarm is triggered (the display changes/flashes). The scope of delivery contains all part required for easy and fast installation. 
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