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ABSTRACT 

The downstream, midstream and upstream projects in the oil and gas industries 

each have specific measurements requirements for the exploration and 

production activities. The driving force for such requirements solely depends 

upon hardware device, cost and quality of information gotten from such 

measurements. Multiphase fluid flowmeters (MFFM’s) were investigated in this 

study as an alternative to the conventional multiphase test separators (MTS). 

The MFFMs installations significantly save cost and are more feasible at larger 

scale, the multi orifice metering nature of MFFMs enable it accurately 

measured gas wells with multi-production streams containing gas, condensate 

and water. This study is an attempt to investigate factors responsible for the 

choice and selection of MFFMs, calibration of the MFFMs and finally monitor 

the flow rate from a comingled stream to vent and flare chambers.    

 

Keywords: Calibration, Fluid, Flowmeter, Oil, Flare Gas, Reservoir, 

Exploration, Production.     

 

INTRODUCTION 

The onshore and offshore exploration and production of associated and non-

associated natural gas can be vented and flare, others are re-injected back to the 

reservoir, or captured and process for other applications. The potential negative 

environmental implications of huge release of flared gas is an issues of 
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concerned not only to the environmentalist groups but individuals at all levels 

either locally or internally (Hassan and Kouhy 2013). Concerned groups, 

government authority, industrial companies globally are making a concerted 

effort to minimize gas flaring. The result of these joint efforts lead to the 

invention and utilization of multiphase flowmeters (MFFMs) that are used as 

an alternative to the multiphase test separators used in oil and gas industry. The 

MFFMs are significantly less expensive and are more accurate in measuring 

multi-product streams containing gas, condensate, and water from the reservoirs 

(Eltayef 2014). 

The study, based on the information contain there in the background have 

attempted to identify flowmeter that are relevant to particular well flow type, to 

investigate factors responsible for the choice and selection of MFFMs, to be 

familiar with calibration method of MFFMs and the uncertainties present, and 

finally to monitor the flow rate range and size specification for a comingled 

stream to vent and flare chambers.      

 

LITERATURE REVIEW 

The Fundamental fluid Flow Meters Used for Simulations Analysis  

Flow meter is part and parcel tools for the measuring of fluids flow liquid, gas 

and or a mixed of both used in industrial applications (Kalyanaraman 2012). 

The many different types of flowmeter were design based on the particular fluid 

characteristics (single, multiple, viscosity, turbidity,etc.), fluid flow profile 

(laminar, turbulent, transitional etc.), flow range and the desire for precision and 

accuracy in measurements. In addition to the above factors for flowmeter 

considerations, it worth knowing that the overall performance depends on 

application situations, environment with proliferating high voltage sources, 

mechanical resistivity and outlet connectivity potentially alter measurement 

being taken (Eltayef 2014; Kalyanaraman 2012). This study presents an 

overview of the working principles operations for two most common 

flowmeters: coriolis and ultrasonic. 

 

Coriolis Flowmeters 

This is one of the most popular flowmeters, which directly measured mass 

flowrate. The tubes in coriolist meters through which the fluid flows are made 
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to oscillate at certain frequency resonant by creating magnetic field coriolis 

acceleration in opposite direction to the tubes or the vertical fluid motion 

(Kalyanaraman 2012).  Its installations could be a single straight length tube or 

a dual curved tube. The straight length is easy to maintain because of little 

stressing forces, however it is vulnerable to noise and interference. Curved tube 

cancels noise pick up by the counter oscillating effects of the tube. At the start 

of flow the fluid is subjected to coriolist force, while the oscillatory motion of 

the tubes superimposed the linear motion exerting whirling effects on it 

(Kalyanaraman 2012; Eltayef 2014).   

 

  
(a)                                           (b) 

Fig 1: (a) Coriolis flowmeter and (b) Signals detected by sensor in Coriolis 

flowmeter 

     

Coriolis System Considerations  

➢ The direct mass flow rate measurement eliminates the effects of some 

measurable parameters (pressure temperature and flow profile on 

measurements) 

➢ It has a high accuracy 

➢ The sensor is enable to make simultaneous measurements of flowrate 

and density because the oscillating frequency is based on fluid density in 

the tubes 

➢ Can’t not measure flowrate of fluid carrying particles (gas–liquids, gas-

solid and gas-liquids bubbles), because the particles causes dampen on 

the tubes oscillations, making accuracy difficult (Kalyanaraman 2012). 
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Ultrasonic Flowmeters  

This is also known as Doppler-shift meter, it works on the principles of the 

Doppler Effect. It have transmitting and receiving sensors, that propagates 

ultrasonic wave ranging from 0.5 to 10 MHz to fluid moving at certain velocity. 

The particles or bubbles accompany the fluid reflect the propagated wave to 

receiver with a frequency shift. The flow velocity is measured by the difference 

between the transmitted and received ultrasound wave. Ultrasonic in contrast to 

Coriolis measure extremely well, fluid with entrained particles (i.e liquids-gas, 

gas-solid, gas-liquids etc) (Kalyanaraman 2012). 

 

      
(a)                                                                  (b) 

Fig 2: (a) Doppler shift ultrasonic flow meter and (b) Transit-time ultrasonic 

flow meter source: (Kalyanaraman 2012) 

 

The differences between the transmitted frequencies and the reflected are 

calculated using the equations below: 

   

fr = ft[(Vs+V cosθ)/(Vs - V cosθ)] 

 

Where 

fr = the received frequency and  

ft = the transmitted frequency 

V = the velocity of fluid in pipe 

Vs= the velocity of sound in pipe 

 

Assume that V << Vs. then  
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fr = ft[(Vs + V cosθ)/Vs + (V cosθ)]/Vs 

that reduces  to 

fr = ft[1 + (2V cosθ)/Vs] 

The shift frequency is given by Δf = fr-ft so that 

Δf = [2(ft) cosθ/Vs]V 

Because (2ft cosθ/Vs) is a constant, then final equation become 

Δf = kV 

Where 

k = 2(ft) cosθ/Vs 

 

Ultrasonic System Considerations 

❖ Ultrasonic flowmeter is an external pipe fixed devices, which enable 

installation with cutting through the pipes. 

❖ It reduces contact with potential hazardous fluid and hence reduces 

contamination 

❖ Doppler shift flow meter is relatively less expensive. 

❖ Transit-time flowmeter enable the measurement of corrosive fluids as 

well as nonconductive slurries. 

❖ The ultrasonic flow meters significant demerits are their dependence of 

fluid flow profile for taking the reading for average flow velocity. 

❖ It can therefore give different output values for different flow profiles 

(Eltayef 2014; Kalyanaraman 2012). 

 

Advantages of Doppler Ultrasonic Flowmeters 

• Ease of installation and decommissioning: no down time process for 

installations 

• Non-intrusive parts that subject to wear and tear 

• Pressure drop zero 

• No hazardous exposure or contamination 

• Can mingle well with unanticipated discharge in its fluid stream 

• Pipe sizes ranges from minimum of 1/2in to 200in 

• There no potentials for leakages 

• Can work well for different flow profile (lamina, transitional, turbulent) 

• Battery power available and sensor available for pulsating 



 

 

          International Journal of Engineering and Technology Research  

                     Published by Cambridge Research and Publications 

 

                                                                  IJETR ISSN-2329-7309 (Print) 

 

 

118 

Vol. 18 No.5 

March, 2020. 

• Advance software and data logging features available 

• Insensitive to fluid characteristics such as temperature, viscosity, 

density, and pressure (Swearingen 2001)  

 

Disadvantages of Doppler Ultrasonic Flow Meters 

The major disadvantage of Doppler technique is the need of the stream to the 

types of solids to reflect the sound signal. Solids such as particles, bubbles e.t.c. 

are required (Swearingen 2001).   

 

Table 1: Characteristic of Some Most Common Flowmeters 

Feature Different

ial 

pressure 

Electromagn

etic 

Coriolis Ultrasoni

c  

Volume/mass 

measurement  

Volume Volume Mass Volume 

Fluid/flow rate Not 

suitable 

for gases 

with low 

flow rate 

Not suitable 

for gas 

Not suitable 

for very 

high 

flowrates 

(>20,000i/

min) 

Not good 

for gas 

Particulate 

flow/slurries 

Condition

al 

suitability 

Suitable Conditional 

suitability 

Condition

al 

suitability 

Liquids/gas mixture Not 

suitable 

Conditional 

suitability 

Conditional 

suitability 

Condition

al 

suitability 

Liquid conductivity Suitable 

for all 

Conductive 

liquids only 

Suitable for 

all 

Suitable 

for all 

Food and beverage 

consumable liquids 

Not 

suitable 

Suitable Suitable Most 

suitable 

for non-

intrusive 

Installation/mainte

nance 

Ease of 

installatio

n, 

periodic 

Moderate 

ease of 

installation, 

minimal 

Installation 

considerabl

e, relative 

ease of 

Ease of 

installatio

n and 

maintena

nce  
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cleaning 

needed 

maintenance 

effort 

maintenanc

e 

Typical accuracy o.6 to 2 of 

full scale 

0.2 to 1% 

reading 

o.1 to o,5% 

reading 

Doppler-

shift 

meter: 1% 

reading 

2% full 

scale 

Source: (Kalyanaraman 2012) 

 

Table 2: Comparison of Flow Meters Parameters by (Swearingen 2001) 

Attribute Bubble Doppler Transit-

Time 

Vorte

x 

Magnetic 

Gases Yes Yes1 Yes1 Yes No 

Steam No Yes1 Yes1 Yes No 

Liquids Yes Yes Yes Yes Yes 

Viscous 

liquids2 

Yes Yes Yes Yes Yes 

Corrosive 

liquids 

Not 

recommende

d 

Yes Yes Yes Yes 

Typical 

Accuracy 

2%3 2%4 0.5%4 0.75-

1.5%5 

0.5-1%5 

Typical 

Repeatabilit

y 

1%3 0.5%4 0.2%4 0.2%5 0.2%5 

Max 

pressure, psi 

Vent6 N/A7 N/A7 300 to 

400 

600-800 

Max temp., 

°F 

212 N/A7 N/A7 400 to 

500 

250-300 

Max 

pressure 

drop, psi 

Negligible Negligibl

e 

Negligibl

e 

15 to 

20 

Negligibl

e 
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Typical 

turndown 

ratio8 

300 to 1 50 to 1 N/A9 20 to 1 20 to 1 

Average 

cost10 

$600 $2,000 to 

$5,000 

$5,000 to 

$8,000 

$800 

to 

$2,000 

$2,000 to 

$3,000 

Source:  (Swearingen 2001) 

 

Range and Performance Requirement for Flare Gas 

According to (Hailey 2017) a typical flare gas application require range and 

performance data to enhance accuracy and complete combustion. Hailey (2017) 

tabulated these requirements in his work, and I quote the table of tabulated data. 

 

Table 3: Typical Flare Gas Application Requirements 

Anal

yser 

Rang

e 

Perform

ance 

Zero 

Calibr

ation 

Span 

Calibr

ation  

Calibr

ation 

Check 

System 

Calibr

ation 

Drift 

Relativ

e 

Accur

acy 

High

er 

Heati

ng 

Value 

(HH

V) 

0-

3.000 

BTU/

FT3 

Heati

ng 

Value 

100 To 

2,500 

BTU/FT

3 

0-20% 

of Span 

50-

100% 

of Span 

Daily 5% of 

Span 

+or- 

15% 

Throug

hout 

the 

Range  

Source: (Hailey 2017)   

 

Potential Errors and Its Corrections  

Looking at the challenges involved in gas flaring in general, the difficulty of 

obtaining accurate and unify global estimates and data by various concerted 

efforts by the concerned groups, the emissions in particular, the impact to the 

environment. In accurate data or estimates of flared gas and the releases are 

often reported, do not represent the true and actual impacts of such operations 

in the broad sense of the oil and gas industry to the environment. Hence more 
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efforts and true research and review of available alternative methods that 

reduces to minimal if total environmental degradation is not possible (Umukoro 

and Ismail 2015). 

 

In accordance with ISO-5168 and Vuolo, 3 types of errors are common with 

MFFMs: 

Random errors: that exist due to large variables involves that make its control 

difficult, and which causes the value of the measurements to deviate from the 

actual true values in the constant way. 

Systematic errors: that happens when majority of the measured values differs 

from the actual true value in a constant way. 

Spurious errors: that occurred as a result of human error or shortcomings 

encountered during the operation, with device itself or wrong manipulations. 

It is important know that systematic errors can be minimize using calibration of 

the instrument. And can equally be achieved with measurement even when the 

environmental factors do not interfere (Dias et al., 2013). The aim of 

measurement is to find specific quantity of the interest variable. Processes in 

general are completed when the highest possible uncertainties are determined. 

It is important to take note of significant digits in every calculation to have a 

good representation of experimental standard deviation and experimental mean 

standard deviation (Dias et al., 2013). 

 

 In accordance with ISO-5168 and miller, when the systematic errors equate to 

zero, the flow rate (Q) is giving as:  

 

𝑄 = 𝑄 ± t95. S𝑄 … . . … (1)  

 

Where 

Q = flowrate, 𝑄  = mean flow, t95 = individual T value, α = 95%, depending on 

the degrees of freedom (df = n - 1), S𝑄 = mean standard deviation. 

 

Likewise according to miller [5] systematic error (Bi) are determined by 

calculations via the relation between mean and an arbitrary value reference. For 
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instance a comparison between Coriolis mean flow and the mean from 

ultrasonic meter as reference point as given in equation below: 

 

𝐵𝑖(%) =
𝑄𝑖, 𝑢 −  𝑄𝑖, 𝑒

𝑄𝑖, 𝑒
. 100 … … . . (2) 

    

Where  

Bi = systematic error of case i %,  𝑄𝑖, 𝑢 = mean flow in Coriolis meter in case 

i,  𝑄𝑖, 𝑒 = mean flow in ultrasonic meter in case i.  

 

Usually the correction factor FB is employed to adjust readings during the 

calculations for by the equation below. 

 

  FB = (1 +
𝐵

100
)

−1

… … . . (3) 

 

Where 

FB is correction factor, B = systematic error,  

 

Uncertainty (U) in measurement can be quantified by combining the random 

and systematic errors so as to determine a confidence interval. Uncertainty is 

considered as standard deviation in systematic error and as standard deviation 

in random error (Dias et al., 2013). The equation for uncertainty U is giving as: 

  

𝑈 = 𝐵 ± √(𝑡95𝑆𝑥𝑖)2 + (t95Sxi)2 √n
2

⁄ … … (4) 

 

Where 

U = uncertainty, B= systematic error, t95 individual T value, n = sample size, 

Sxi = experimental standard deviation 

 

Challenges and Uncertainties in General 

Quantifying flare releases has been undoubtedly very challenging. There are 

uncertainties still looming in the measurement of emissions flared and the 

efficiencies of combustion involves. The emissions are not quantifiable directly 
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from the actual industrial flares. The industrialist therefore uses emissions 

factors to measured flare combustion. However the emissions factors 

themselves don’t covered for all emissions in flaring operations. EPA for 

instance has no available emissions factors for flares of NOX, CO, PM, SO2 

and other greenhouse gases (GHG) (Ismail and Umukoro 2016). An attempt 

aimed at reducing these uncertainties and to improve combustion efficiencies 

brought about the use of emission factors as well as mass balance concept by 

varying efficiencies of air and combustions.   

Caloric value measurement is achieved by measuring everything in the fluid 

stream and is calculated depending on the stream composition. This indeed 

increases the complexity of gas flaring, the inlet flare feed gas may have some 

unexpected waste injected into the stream.  This increases the cost of processing 

as well as the challenges of configuring the system to quantify all stream 

components (Hailey 2017).   

 

Multiphase Flow Meter General Selections Criteria  

According to (Dias et al., 2013). The selections of MFFMs are achieved based 

on the following important criteria and requirements:  

i. The inlet feed fluid types that required measurement. 

ii. Fluid charge and energy loss in the process. 

iii. Process precision and accuracy. 

iv. The ease and availability of space required for installations. 

v. The predicted conditions of temperature and pressure. 

vi. Reliability and device cost. 

vii. The structural geometry and pattern of the flowing medium  

 

To select the best MFFMs, the Reynolds number needs to be determined. That 

is the ratio of the momentum versus viscosity which is then calculated from the 

minimum and maximum fluid flow and its viscosity values. Once these are 

determined then it can be matched with flowmeters Reynolds range to assist the 

selection of reliable flowmeters that meet the requirement of the applications 

(Dias et al., 2013). To select the MPFMs that assure the possible widest 

turndown, which is the ratio of the maximum to minimum flow rates that the 

flowmeter can be able to measure within its particular accuracy range. The ratio 
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enable it cover as much as possible all expected flow variations (Dias et al., 

2013) 

 

Table 4: Types of Flow Meters and Its Suitability for Fluid Types       

Liquid Gas Steam Slurry 

Variable area Variable Variable area Variable 

differentials 

pressure wedge, 

eccentric, and 

segmental 

Variable 

differential 

pressure 

Variable area Variable area Electromagnetive 

Positive 

displacement 

Positive 

displacement 

Turbine  Ultrasonic 

Turbine  Turbine Oscillatory Coriolis 

Electromagnetive Thermal - - 

Ultrasonic  Oscillatory - - 

Thermal  Coriolis  - - 

Oscillatory - - - 

Source: (Dias et al., 2013) 

 

To have good precision in information acquired by the flow meter, the upstream 

from the point of installation is required to be s straight length so as to avoid 

changes in velocity profile due to singularities in curves and valves. ISO-9104 

suggest a straight profile length of about 10 diameters with respect to upstream 

flow meter, it is however difficult or almost impossible to meet this criteria 

(Dias et al., 2013).   

 

Size and Flow Rate Range of Flowmeters 

The sizing of different fluids for maximum measurable flow rate for MFFMs, 

with reference to 15 OC but with the exception of ammonia which is at -40 OC 

(TI 2001). The maximum flowrate of 10 m/s was used to calculate the following 

maximum and minimum sizing in the tables below: 
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Table 5: Measurable Maximum Flowrate Range  

Maximum measurable range [m3/h]  

Nomina

l 

Diamete

r 

[in]  

½ 

15

mm 

1 

25

mm 

1.5 

44

mm  

2 

50

mm 

3 

80

mm 

4 

100

mm 

6 

150

mm 

8 

200

mm 

10 

250

mm 

12 

300

mm 

Maxim

um 

Measur

able s 

Range[

m3/h] 

6 15 44 73 142 148 544 973 1506 2156 

Source: (TI 2001) 

 

Table 6: Measurable Minimum Flowrate Range for Sizes of 2in and Less. 

Minimum measurable range [m3/h]  

Nominal 

diamete

r 

[In]  

 

Fluid 

type  

½ 

15

mm 

1 

25

mm 

1.5 

44

mm  

2 

50

mm 

3 

80

mm 

4 

100

mm 

6 

150

mm 

8 

200

mm 

10 

250

mm 

12 

300

mm 

Water 0.3 0.6

5 

1.3 2.2 4.3 7.5 17 34 60 86 

Methan

ol 

0.4 0.7 1.5 2.5 4.8 8.4 18 38 67 97 

Ethanol 0.5 0.9 1.5 2.5 4.8 8.4 18 38 67 97 

Aniline 0.8 1.5 2.4 3.1 4.3 7.3 16 33 59 85 

Acetone 0.3

4 

0.7

5 

1.5 2.5 4.7 8.3 18 38 67 96 

Carbon 

bisulfide 

0.2

6 

0.5

8 

1.2 2.0 3.8 6.6 15 30 54 77 
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Carbon 

tetrachl

oride 

0.2

4 

0.5

1 

1.1 1.8 3.4 5.9 13 27 48 68 

Ammon

ia 

0.3

4 

0.7

4 

1.5 2.5 4.8 8.4 18 37 65 93 

Source: (TI 2001) 

  

Calibration Methods for Fluid Flow Meters 

Calibration is comparing the data reading of a particular device to the standard 

for such devices. This process is determined via a set of intertwined 

measurements operations to provide comparison (VIM 1995). Calibration of 

flowmeters like flowmeters measurement does not rely on singular process, they 

all depend on established quantity and factors that influence those (NMS 2016). 

The changes often compel to influence factors such as pressure, volume, 

temperature (PVT), viscosity, density, expansion and accuracy required. These 

factors influence the standard and the device and define a sequence of 

operations use to effect the calibrations (NMS 2016).     

 

The needs of calibration method for specific fluid flow meter is based on the 

MFFMs types, the ranges of flow and its conditions as stated earlier. Quite a 

number of specific methods or systems are identifying for calibrating flow 

devices (NMS 2016). The methods for fluid and gas have same basics with main 

differences fluid implementation. The table below outline the differences. 

 

Table 7: Typical Calibrations Methods for Gas and Liquids  

Characteristics   Calibration Methods 

 Gas Liquids 

Fluid weighing  “Gravimetric methods” 

here the container is 

weighed before and 

after filling 

“Bucket methods” 

weighing container 

with known volume. 

Static measuring  “Volumetric methods” 

the weighing the 

container with a known 

“Static methods” 

collecting fluid in the 

bucket and determining 
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volume, filling and 

emptying the measured 

container 

its quantity by static 

measurement 

Pressurised measuring  “Displacement 

methods” rely on the 

principles of pipe 

prover, gas is being 

compressed until 

pressure difference 

overcomes the friction  

“Standing start and stop 

methods” system filled 

all air purged flowrate 

start then stopped by 

fast acting valve. 

Dynamic measuring  “Dynamic methods” 

use for a small system 

for collection and 

delivery 

“Dynamic methods” 

flow continuous via the 

test device and through 

the standard while 

measuring.   

Nozzle measuring “Sonic nozzle 

methods” used as 

calibration reference 

standard system 

“Stopwatch methods” 

measuring time to fill 

the bucket. 

Fluid diversion  “Displacement 

methods” gas displaced 

from closed container 

via filling a transfer 

container with fluid, 

transfer volume can be 

known by calculations 

“Flying start and finish 

methods” also refers to 

the diverter methods 

where flow continues 

and then diverted 

between return path to 

supply tank and 

collection container. 

Flowing medium Close Container Open container (non-

volatile or hazardous) 

Fluids Compressible Incompressible (except 

with some corrections) 

Fluid injection/insertion  “Tracer methods” used 

where flow meter 

cannot be installed in a 

“Insertion methods” 

sensor inserted at a 

single location point in 
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process flow so made 

to work within an 

acceptable tolerant 

limit. 

duct to estimate 

volumetric flow 

Source: (NMS 2016).  

 

MATERIALS AND METHODOLOGY  

Gravimetric Calibrators:  

Flowmeters here are calibrated gravimetrically via measuring the quantity of 

fluid collected in vessel. The container is weigh empty and when full and the 

difference is made to give the weight of fluid collected. The fluid collected 

needs to be covered for effect of atmospheric conditions e.g air buoyancy. 

 

𝑀 = 𝑊 𝑋 ((1 + 𝜌𝑎𝑖𝑟 𝑥 (
1

𝜌𝑓
−  

1

𝜌𝑤
)  

 

Where 

M is the mass (kg),  

W is the measured weight (kg)  

ρair is density of air (kg/m3),  

ρf is the density of the fluid (kg/m3),  

ρw is the density of the calibration weights (8,000 kg/m3) 

 

Volumetric Calibrators:  

Flowmeters here are calibrated volumetrically via collecting a known volume 

of fluid in a vessel. Here the standard container takes the form container that 

has the calibrated volume. It has conical ends that facilitate drainage as well ae 

minimize risk of air entrapment.  

 

𝑉𝑠 = 𝑉𝑏 𝑋 ((1 + 3𝛼𝑠 𝑥 (𝑡𝑆 −  𝑡𝑅)  

 

Where 

VS = is the volume contained,  

αS = is the linear expansion of the material of construction of the standard,  
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ts = is the temperature or the standard and  

tR = is the defined reference (base) temperature. 

 

Pipe Provers:  

This provides perhaps the best calibration devices for true dynamic calibration. 

Used extensively in oil and gas industry, in sealed system for high accuracy. 

Can also be used in in-situ, be part of a metering system or used as a reference 

calibration (NMS 2016). The pipe is fitted with switches that measured the 

volume within it. The common types of provers include: 

Uni-directional sphere prover 

Bi-directional sphere prover 

Piston provers 

Small volume provers  

Pulse interpolation 

 

 Standards for Flowmeters 

According to section (5.1) (VIM 2008) standard are realization of definition of 

a particular quantity with its stated value and measurement of the uncertainty 

that are involves, used to set reference point. Comparison at calibration is 

usually against the standard, the standard of either system of fluids, pipes, 

pumps, and reference measurement, operators of calculations or 

instrumentation and control in general (NMS 2016). Both fluid measurements 

and metering devices are dynamic as they are affected in one way or the other 

by conditions of utilization (which is a function of flow rate). Different metering 

devices are influence in different ways, similarly the standard are equally 

vulnerable to these influences. As calibration is comparison between test 

readings and standard, the outcome will definitely be for specific conditions 

(mostly across range of flowrates). These standard should also be compatible 

with device characteristics and overall performance result required (VIM 2008).    

 

CONCLUSIONS AND RECOMMENDATIONS  

This study, based on the information contain there in the background above, It 

is attempted to identify flowmeter that are relevant to particular well flow type, 

to investigate factors responsible for the choice and selection of MPFMs, to be 
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familiar with calibration method of MPFMs and the uncertainties present, and 

finally to monitor the flow rate range and size specification for a comingled 

stream to vent and flare chambers. The study noted that fluid flow 

measurements and metering devices are dynamic as they are affected in one 

way or the other by conditions of utilization (which is a function of flow rate). 

Different metering devices are influence in different ways, similarly the 

standard are equally vulnerable to these influences.      
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