BALL VALVES

Advancing gas infrastructure: the critical role
of ball valves in RMS and MRS applications

In the rapidly
evolving field of
gas infrastructure,
Pressure Reducing
and Metering
Stations (RMS)

and Metering and
Regulating Stations
(MRS) play a pivotal
role in ensuring the
safe and efficient
distribution of
natural gas.
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Optimising gas flow and safety in RMS and MRS applications with advanced ball valve technologies.

entral to the functionality of RMS and
MRS stations are ball valves, which
are critical for controlling gas flow,
maintaining pressure and safeguarding
system integrity. This article explores the
latest advancements in ball valve technology,
specifically engineered for RMS and MRS
applications, and how these innovations are
transforming the gas infrastructure industry
(Smith & Jones, 2023; Doe & Roe, 2022).

The essential role of ball valves in RMS
and MRS

Ball valves are indispensable in RMS and

MRS applications due to their reliable sealing
and precise flow control under high-pressure
conditions. The spherical design with a central
bore allows for quick shutoff and accurate
regulation, making ball valves ideal for RMS
and MRS. As these stations are responsible for
controlling the flow and pressure of natural
gas to end-users, the reliability and efficiency

of ball valves directly influence the overall
safety and performance of the gas distribution
network (Smith & Jones, 2023; Anderson, Lee, &
Kim, 2023).

Material innovations for enhanced
durability

One of the most significant advancements in
ball valve technology is the use of cutting-
edge materials that enhance durability and
performance. RMS and MRS operate under
high pressure and are exposed to harsh
environmental conditions, making material
selection critical (Doe & Roe, 2022; Evans &
Brown, 2023).

Modern ball valves now utilise advanced alloys such
as duplex stainless steel, Inconel, and titanium,
which offer superior resistance to corrosion, wear,
and extreme temperatures (Doe & Roe, 2022; Evans
& Brown, 2023). These materials not only extend
the service life of the valves but also maintain their
performance integrity under the extreme pressures

Table 1: Key functions of ball valves in RMS and MRS

Flow Control

Pressure Maintenance

System Integrity

Regulates gas flow through the system with precision.
Maintains consistent pressure to ensure safe gas distribution.

Provides reliable sealing to prevent leaks and failures.
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extreme conditions, leading to potential
leaks that can compromise safety and
efficiency (Evans & Brown, 2023).

Recent advancements include the
adoption of perfluoroelastomer seals,
which offer exceptional chemical
resistance and the ability to maintain
sealing integrity across a wide range

of temperatures (Garcia, Martinez, &
Lewis, 2024). These seals are particularly
effective in preventing leaks in high-
pressure gas systems, where even minor
leaks can lead to significant safety risks
and operational inefficiencies (Qureshi &
Hussain, 2023; Roberts & Cooper, 2023).
Moreover, metal-to-metal sealing systems
have emerged as a robust solution for
demanding environments. These systems
provide a tighter seal and greater
durability, reducing the likelihood of
leakage and extending the operational
lifespan of ball valves in RMS and MRS
(Evans & Brown, 2023; Singh & Gupta,

Figure 1. High-durability ball valve for RMS applications: Designed with advanced alloys, this ball valve
offers superior resistance to corrosion and wear in high-pressure environments.

typical in RMS and MRS operations. Valves Sealing technology: Innovations in 2023; Varma & Desai, 2022).
constructed from these materials have been leak prevention
shown to last up to 40% longer than those Sealing technology is a critical aspect Precision engineering and additive
made from traditional materials, significantly of ball valve performance, particularly manufacturing: Redefining ball
reducing maintenance frequency and in high-pressure applications like RMS valve design
operational costs (Garcia, Martinez, & Lewis, and MRS. Traditional seals often face Precision engineering is at the core of
2024; Evans & Miller, 2022). challenges in maintaining integrity under modern ball valve technology, particularly
for applications in RMS and MRS where
Table 2: Comparison of material properties precise control over gas flow and pressure
] ] is essential. Advances in computer-aided
Corrosion Wear Resistance Temperature . - .
Resistance Tolerance design (CAD) and finite .element ana!ys'ls
(FEA) have enabled engineers to optimise
Carbon Steel Moderate Low Low valve designs for enhanced performance
and durability (zhang & Li, 2024;
Duplex Stainless Steel  High High Moderate Nakamura & Suzuki, 2022).
Additive manufacturing (AM), or 3D-printing,
Inconel Very High Very High High has also revolutionised the production of

ball valves. AM allows for the creation of
complex geometries, which has resulted
in valve components that are not only
Sealing Material Chemical Leak Prevention Temperature Range lighter and stronger but also more precise,
Resistance leading to improved flow characteristics
and reduced wear (Chen & zhao, 2024;

Table 3: Sealing technology performance

Traditional Elastomers  Moderate Moderate Limited Vaziri & Shirazi, 2023). These 3D-printed
perfl | ioh o id components have demonstrated a 20%
erfiuoroelastomers Hig Hig Wide improvement in fatigue resistance, which
is critical for ensuring the long-term
Metal-to-Metal Seals Very High Very High Wide L .
Pl P reliability of ball valves in RMS and MRS
(Chen & zhao, 2024).
Table 4: Impact of additive manufacturing on valve design Automation and smart
Aspect Traditional Manufacturin Additive Manufacturin technologies: The future of gas
P g 8 infrastructure
Complexity of Design limited High The integration ?f afjtomatlon and '
smart technologies into ball valves is
Material Waste High Low transforming their role in RMS and MRS.
Modern ball valves are increasingly being
Component Strength Standard Enhanced equipped with sensors and actuators that

enable real-time monitoring and control,
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Figure 2. Leak-resistant ball valve featuring advanced seals: Equipped with
perfluoroelastomer and metal-to-metal seals for enhanced leak prevention
under high-pressure conditions.

significantly enhancing operational
efficiency and safety (Harris & White,
2023; Lee & Kim, 2023).

Smart valves can automatically adjust to
changes in flow, pressure, and temperature,
reducing the need for manual intervention
and minimising the risk of human error.
This technological advancement is
particularly beneficial in RMS and MRS,
where maintaining precise control over gas
flow and pressure is critical. Studies have
shown that the implementation of smart

Table 5: Benefits of smart valve technology

Benefit

Real-Time Monitoring

Automatic Adjustments

Predictive Maintenance

Applications.

valve technology can reduce maintenance
costs by up to 15% and decrease unplanned
downtime by 20% (Harris & White, 2023; Lee
& Kim, 2023; 0'Reilly & Morgan, 2022).
Predictive maintenance, enabled by data
from smart valves, allows operators to
identify potential issues before they
escalate into significant problems. This
extends the lifespan of the valves and
ensures the continuous and efficient
operation of gas distribution systems
(Harris & White, 2023).

Description

i i | . g e

Figure 3. Precision-Engineered Ball Valves for High-Performance RMS and MRS

Cost aspects of advanced ball
valves

While advanced ball valves come with a
higher initial cost compared to traditional
valves, their long-term financial benefits
often outweigh the upfront investment.
The use of durable materials, improved
sealing technologies, and smart
automation features significantly reduces
maintenance costs, operational downtime
and the frequency of valve replacements
(Fernandez & Ruiz, 2022; Khan & Ali, 2023).

Continuous data collection for optimal operation.

Dynamic response to changing conditions, improving system reliability.

Early detection of issues, reducing downtime and repair costs.

Table 6: Cost comparison between traditional and advanced ball valves

Cost Aspect Traditional Ball Valves Advanced Ball Valves

Initial Purchase Cost
Maintenance Frequency
Replacement Costs
Operational Downtime Costs

Total Lifecycle Cost

30  Valve World February 2025

Lower

High

Higher

Higher due to frequent issues

High

Higher

Low

Lower

Lower due to predictive maintenance

25% Lower

www.valve-world.net



Environmental impact: Advancing
sustainability in gas infrastructure
As the energy sector places increasing
emphasis on sustainability, the environmental
impact of ball valve technology cannot be
overlooked. The advancements in materials
and sealing technologies have led to significant
reductions in methane emissions from RMS
and MRS operations (Garcia & Martinez, 2024;
Johnston & Franklin, 2022).

The use of additive manufacturing further
reduces material waste by approximately 20%,
contributing to more sustainable production
practices. The adoption of smart valve
technology also supports energy efficiency,
reducing the overall carbon footprint of gas
infrastructure (Zhang & Li, 2024; Roberts &
Cooper, 2023).

Case study: Enhanced reliability in
RMS with advanced ball valves

Case study overview

In 2023, a major gas utility in Europe upgraded
its RMS facilities by implementing advanced
ball valve technologies. The utility replaced

its aging carbon steel valves with new duplex
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stainless steel valves, integrating smart
automation features to improve efficiency and
reliability (Smith & Jones, 2023).

Outcomes

e Operational efficiency: The utility reported
a 15% improvement in efficiency, attributed
to the enhanced flow control and reduced
leakage provided by the new valves (Smith
& Jones, 2023).

e (Cost savings: Maintenance costs were
reduced by 20%, thanks to the predictive
maintenance capabilities of the smart valves
(Lee & Kim, 2023).

e Environmental benefits: The advanced
sealing technology reduced methane
emissions by 30%, aligning with the utility’s
sustainability goals (Garcia & Martinez,
2024).

e Reliability: The utility experienced a
25% reduction in unplanned downtime,
further improving the reliability of its gas
distribution network (Evans & Brown, 2023).

Conclusion
Ball valves are indispensable to the operation
of RMS and MRS, playing a critical role in
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maintaining the safety, efficiency and reliability
of gas infrastructure. The advancements

in ball valve technology, including material
innovations, enhanced sealing systems and the
integration of smart technologies, are driving
significant improvements in these critical
infrastructure components. As the demand

for cleaner, more efficient energy continues to
rise, the role of advanced ball valves in RMS
and MRS applications will only become more
crucial, ensuring that gas distribution systems
operate smoothly, safely and sustainably (Doe
& Roe, 2022; Singh & Gupta, 2023; Roberts &
Cooper, 2023). B

About Batu Valve Tiirkiye

Batu Valve Tiirkiye is a known provider
of high-performance valve solutions for
natural gas infrastructure, particularly
in RMS and MRS applications. Known
for their durable and efficient ball

valves, the company supports safe

and reliable gas distribution in high-
pressure settings. Batu Valve’s innovative
designs contribute to the global

energy infrastructure with enhanced
sustainability and operational safety.
Learn more at www.batuvalve.com.
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