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fmc manual valves

fmc manual valves are a critical component in numerous industrial applications, offering reliable control
over fluid and gas flow. From the demanding environments of oil and gas exploration to the precise
requirements of chemical processing, understanding the intricacies of these valves is paramount for
efficient and safe operation. This comprehensive guide will delve into the world of FMC manual valves,
exploring their types, applications, selection criteria, maintenance best practices, and the advantages they
offer. We will examine the engineering behind their robust design, the various materials used to ensure
durability, and the operational principles that make them indispensable. Whether you are an engineer, a
procurement specialist, or simply seeking to understand industrial valve technology, this article aims to

provide a thorough overview of FMC manual valve solutions.

¢ Understanding FMC Manual Valves
e Types of FMC Manual Valves and Their Applications

¢ Key Features and Design Considerations for FMC Manual Valves
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Selecting the Right FMC Manual Valve for Your Needs

Installation and Operation of FMC Manual Valves

Maintenance and Troubleshooting of FMC Manual Valves

Advantages of Utilizing FMC Manual Valves in Industrial Settings

The Future of FMC Manual Valve Technology

Understanding FMC Manual Valves: Core Principles and
Importance

FMC manual valves represent a cornerstone of process control in industries where precision and reliability
are non-negotiable. These valves, operated by human intervention, provide direct and tangible control
over the movement of fluids, gases, and even slurries. Their fundamental purpose is to start, stop, or
regulate flow within a piping system. The "FMC" designation often refers to Flow Measurement and
Control, though in the context of manual valves, it broadly signifies valves manufactured or designed with
a focus on robust engineering and suitability for demanding operational conditions, often associated with
FMC Technologies' legacy in the oil and gas sector. The importance of these valves cannot be overstated; a
malfunctioning manual valve can lead to significant operational disruptions, safety hazards, and economic
losses. Therefore, a deep understanding of their functionality, types, and proper usage is essential for any

professional working with fluid handling systems.

The core principle behind any manual valve is the mechanical manipulation of a sealing element to either
permit or obstruct flow. This is typically achieved through the rotation or linear movement of components
like balls, gates, discs, or plugs, actuated by a handwheel, lever, or wrench. The robust construction and
material selection for FMC manual valves are geared towards withstanding high pressures, extreme
temperatures, corrosive media, and abrasive substances, common in industries like petrochemicals, refining,
power generation, and mining. The intuitive nature of manual operation also offers a distinct advantage in
scenarios where automated systems might fail or where immediate, hands-on control is required for safety
or process adjustments. This direct engagement ensures that operators have an immediate understanding of

the valve's state and the system's flow, contributing to enhanced operational awareness and safety protocols.

Types of FMC Manual Valves and Their Applications

The versatility of FMC manual valves is reflected in the wide array of types available, each engineered for
specific functions and operating conditions. Understanding these different types is crucial for selecting the

most appropriate valve for a given application, ensuring optimal performance and longevity. The design



variations cater to different flow characteristics, sealing requirements, and operational demands. FMC’s
commitment to quality engineering is evident in the durability and reliability of their manual valve

offerings across these diverse categories.

Gate Valves

FMC gate valves are primarily designed for on-off service, meaning they are either fully open or fully
closed. They are not intended for throttling or regulating flow. When fully open, they offer a full,
unobstructed passage with minimal pressure drop. The sealing mechanism involves a gate or wedge that
moves perpendicular to the flow path. They are commonly used in applications where low pressure drop
and full flow are critical, such as in distribution lines, pump discharge, and general isolation services. Their
robust design makes them suitable for high-pressure, high-temperature environments where infrequent

operation is expected.

Ball Valves

Known for their quick quarter-turn operation and excellent sealing capabilities, FMC ball valves are highly
versatile. They utilize a spherical ball with a bore through the center, which is rotated to control flow.
When the bore is aligned with the pipeline, flow is permitted; when it is perpendicular, flow is blocked.
Ball valves are suitable for both on-off service and throttling applications, although specific designs are
optimized for one or the other. They are widely used in oil and gas, chemical processing, water treatment,

and many other industries due to their reliability, tight shut-off, and resistance to wear.

Globe Valves

FMC globe valves are specifically designed for throttling applications, offering precise control over flow
rate. Their design involves a movable disc that is raised or lowered into or out of a fixed seat. This
configuration creates a tortuous path for the fluid, allowing for fine adjustments to flow. Globe valves are
ideal for applications requiring precise regulation, such as in boiler feed systems, fuel oil systems, and any
process where flow modulation is essential. While they introduce a higher pressure drop than gate valves,

their throttling capability is superior.

Butterfly Valves

Butterfly valves, characterized by their lightweight and compact design, are also used for both on-off and
throttling applications, though they are particularly effective for higher flow rates. They feature a disc
mounted on a shaft, which rotates within the valve body. When the disc is parallel to the flow, flow is
maximized; when perpendicular, it is blocked. FMC butterfly valves are often chosen for their cost-

effectiveness and ease of operation, making them suitable for large-diameter piping systems in water



distribution, HVAC, and general industrial services. Their quarter-turn operation and bubble-tight shut-off

are significant advantages.

Check Valves

‘While often automated, manual check valves, or more accurately, manual overrides for check valve
functionality, exist. Primarily, however, manual valves are designed for active control. Check valves, on
the other hand, are designed to allow flow in only one direction, preventing backflow. They operate
automatically based on pressure differentials. If considering manual valve control in systems that utilize
check valves, it implies manual isolation before or after the check valve. For the purpose of this article, we

focus on manually operated isolation and control valves.

Key Features and Design Considerations for FMC Manual Valves

The enduring performance of FMC manual valves in demanding industrial environments is a testament to
their meticulous design and the careful consideration of key features. These valves are not merely pieces of
metal; they are engineered solutions built to withstand extreme conditions while providing reliable
operational control. Material selection, sealing mechanisms, actuation methods, and compliance with
industry standards are all critical aspects that contribute to the overall efficacy and longevity of these

essential components.

Material Selection for Durability and Compatibility

The choice of materials for FMC manual valves is paramount, directly impacting their resistance to
corrosion, abrasion, and extreme temperatures. Common materials include various grades of stainless steel
(e.g., 304, 316) for excellent corrosion resistance, carbon steel for general-purpose applications, and
specialized alloys for highly corrosive or high-temperature services. Valve trim materials, such as stellite or
hardened stainless steel for seats and discs, are selected for their wear resistance, especially in throttling
applications. The sealing components, often made from elastomers like PTFE, EPDM, or Viton, are chosen
based on their compatibility with the specific process fluid and operating temperature, ensuring tight shut-
off and longevity. Understanding the chemical composition and physical properties of the media being

handled is crucial for selecting the appropriate material combination.

Sealing Mechanisms and Leak Prevention

Effective sealing is a fundamental requirement for any valve, and FMC manual valves incorporate robust
sealing mechanisms to prevent leakage. This is achieved through precise machining of mating surfaces,
high-quality packing materials around the stem, and expertly designed seat and disc configurations. For ball

valves, the seats are critical for preventing leakage when closed. In globe valves, the precise fit between



the disc and seat is essential for throttling accuracy and shut-off. Packing materials, typically graphite or
PTFE, are compressed around the valve stem to prevent external leakage, with adjustments often possible
to maintain a seal. The design also considers factors like seat leakage rates and fugitive emission standards,

particularly important in chemical and hazardous material applications.

Actuation Methods: Handwheel, Lever, and Wrench Operation

The manual operation of FMC valves is typically facilitated by a handwheel, lever, or wrench.
Handwheels are commonly found on larger valves or those requiring more torque to operate, offering
gradual control. Levers provide quick quarter-turn operation, ideal for ball valves used in on-off
applications. Wrenches are often used for smaller valves or those in less accessible locations. The design of
the actuator is also considered for ease of use, safety, and to provide the necessary leverage for operating the
valve under pressure. Some designs may also include features like locking mechanisms to prevent

accidental operation or indicators to clearly show the valve's position (open/closed).

Compliance with Industry Standards and Certifications

FMC manual valves are engineered to meet stringent industry standards and certifications, ensuring their
safety, performance, and reliability. These standards, such as those set by the American Petroleum Institute
(API), American Society of Mechanical Engineers (ASME), and Manufacturers Standardization Society
(MSS), dictate design, manufacturing, testing, and material requirements. Compliance with standards like
API 6D for pipeline valves, API 598 for valve inspection and testing, and ASME B16.34 for flanged,
threaded, and welding end valves is a critical indicator of a valve's quality and suitability for specific
applications. Certifications often signify that the valves have undergone rigorous testing and meet defined

performance benchmarks.

Selecting the Right FMC Manual Valve for Your Needs

Choosing the correct FMC manual valve is a critical decision that impacts operational efficiency, safety, and
the overall integrity of a fluid handling system. A systematic approach, considering various operational
parameters and application-specific requirements, is essential. Rushing this process or making an incorrect
selection can lead to premature valve failure, process disruptions, and potential safety hazards. Therefore, a
thorough evaluation of the system's demands is a prerequisite to identifying the most suitable valve type

and specifications.

Understanding Process Parameters: Pressure, Temperature, and Flow



Rate

The primary factors to consider are the process parameters within the piping system. This includes the
maximum operating pressure (MOP) and potential surge pressures, the operating temperature range, and
the required flow rate. The valve must be rated to safely handle these conditions. For instance, a valve
intended for high-pressure steam will have vastly different material and design requirements than one
used for low-pressure water service. Similarly, a valve specified for a cryogenic application will need
materials that maintain their integrity at very low temperatures. The flow rate will influence the required

valve size and the type of valve best suited for efficient control or on-off operation.

Evaluating Media Characteristics: Corrosiveness and Abrasiveness

The nature of the fluid or gas being handled is another crucial consideration. Highly corrosive media
necessitate the use of corrosion-resistant materials like specific stainless steels or exotic alloys. If the media is
abrasive, such as slurries or fluids containing particulate matter, valves with hardened trim materials and
designs that minimize wear, like ball valves with robust seats or certain gate valve designs, are preferred.
Understanding the chemical compatibility of all wetted parts, including the valve body, trim, and seals,

with the process media is vital to prevent material degradation and premature failure.

Application Requirements: On-Off vs. Throttling and Cycle Frequency

The intended function of the valve within the process dictates the most suitable type. If the requirement is
simply to stop or allow flow, on-off valves like gate or ball valves are appropriate. For applications
requiring precise control over flow rates, globe valves are the preferred choice. The frequency with
which the valve is expected to operate also plays a role. Valves that are frequently cycled, such as in batch
processes or frequent start-stop operations, benefit from designs that offer durability and ease of operation,
like ball valves with their quarter-turn mechanism. Gate valves, while robust, are generally not

recommended for frequent throttling or operation.

Size, Connection Type, and End Fittings

The valve must be correctly sized to match the pipeline diameter and the desired flow rate without
introducing excessive pressure drop or velocity. Connection types, such as flanged, threaded, socket-weld,
or butt-weld, must be compatible with the piping system's existing connections and the installation
requirements. Flanged connections are common for larger valves and where frequent maintenance or
replacement might be anticipated, offering ease of assembly and disassembly. The material of the end

fittings must also be compatible with the piping material to prevent galvanic corrosion.



Installation and Operation of FMC Manual Valves

Proper installation and operation are as crucial as selecting the right FMC manual valve. Incorrect
installation can lead to premature failure, leaks, and unsafe operating conditions. Likewise, improper
operation can result in damage to the valve or the system. Adhering to manufacturer guidelines and best

practices ensures that the valve performs as intended throughout its service life.

Pre-Installation Checks and Site Preparation

Before installing an FMC manual valve, it is essential to perform thorough pre-installation checks. This
includes verifying that the valve is the correct type, size, and material for the application as per
specifications. Inspect the valve for any signs of damage incurred during transport or storage, such as dents,
scratches, or debris in the fluid path. Ensure that the pipeline is clean and free from weld spatter, dirt, or
any foreign objects that could damage the valve seat or internals. The surrounding area should be

adequately prepared, with sufficient clearance for the valve operation and any necessary maintenance.

Correct Installation Procedures

The installation procedure will vary depending on the valve type and connection method. For flanged
valves, ensure that the flange faces are clean and that the correct gasket material is used. Bolts should be
tightened evenly and in a crisscross pattern to ensure uniform sealing and prevent distortion of the valve
body. For threaded valves, use appropriate thread sealant to ensure a leak-free connection. When installing
welding-end valves, qualified welding procedures must be followed to ensure the integrity of the joint. It
is important to install the valve in the correct flow direction, as indicated by an arrow on the valve body,
unless it is a bidirectional valve. Avoid applying excessive force or using the valve actuator (handwheel,

lever) to align the pipe ends, as this can damage the valve.

Operational Best Practices for Longevity

To maximize the lifespan and reliability of FMC manual valves, operators should follow best practices.
Operate valves smoothly and avoid slamming them shut or opening them rapidly, especially in high-
pressure or high-velocity systems, as this can cause water hammer and stress the valve components. For
valves used in throttling service, gradually adjust the opening to achieve the desired flow without causing
excessive vibration or erosion. Regularly inspect the valve for any signs of leakage around the stem or
body, and address any issues promptly. For valves that are not frequently operated, it is good practice to
exercise them periodically to prevent seizing of moving parts and ensure they remain functional when

needed. Understand the valve's operational limits and do not exceed them.



Maintenance and Troubleshooting of FMC Manual Valves

Regular maintenance and effective troubleshooting are crucial for ensuring the continued reliable operation
of FMC manual valves. Proactive maintenance can prevent minor issues from escalating into costly failures,

while a systematic approach to troubleshooting can quickly identify and resolve problems.

Routine Inspection and Preventative Maintenance Schedules

A well-defined preventative maintenance schedule is key to valve longevity. This should include visual
inspections for external damage, leaks, or signs of corrosion. Check the operation of the actuator — ensure
the handwheel turns freely and the lever operates smoothly. For valves with packing, monitor for stem
leakage and adjust or replace packing as needed. Lubrication of moving parts, such as the stem and any
internal mechanisms if accessible, should be performed according to manufacturer recommendations. Valve

position indicators should be checked to ensure they accurately reflect the valve's status.

Common Issues and Troubleshooting Steps

Several common issues can arise with manual valves.

¢ Leaking around the stem: This is often due to loose packing. Attempt to tighten the packing gland

nuts evenly. If tightening does not resolve the leak, the packing may need to be replaced.

« Difficulty in operation (stiff or stuck valve): This could be caused by debris in the valve, internal
corrosion, or the packing being too tight. For external issues, try to clear debris from the operating
mechanism. If the valve is stuck internally, it may require disassembly and cleaning, or replacement

if significant damage is present.

o Leaking when closed (especially in ball or globe valves): This indicates seat damage or wear. The
valve may need to be removed for seat inspection and potential replacement or refurbishment. For

some designs, minor seal wear can be compensated by adjustment if available.

¢ Noise or vibration during operation: This can be a sign of cavitation or flashing in throttling
applications, or the valve may be partially closed when full flow is required, leading to high velocity
and turbulence. Check for proper valve selection for throttling and ensure it is fully open when full

flow is needed.

Always consult the manufacturer's specific troubleshooting guide for the particular valve model.



Replacement of Worn or Damaged Parts

‘When parts wear out or become damaged, they must be replaced with genuine manufacturer parts to
ensure compatibility and continued performance. This may include seats, seals, stem packing, or even the
entire bonnet assembly. Replacement should only be carried out by qualified personnel, following safe
work procedures and ensuring the system is de-pressurized and isolated before commencing any work.
Proper disassembly and reassembly are crucial to avoid damaging new components or introducing new

issues.

Advantages of Utilizing FMC Manual Valves in Industrial
Settings

FMC manual valves offer a compelling set of advantages that make them a preferred choice in many
industrial applications. Their simplicity, direct control, and inherent reliability contribute significantly to
operational efficiency and safety. These benefits stem from their straightforward design and the direct

interaction they allow with the process.

Reliability and Simplicity of Operation

One of the primary advantages of FMC manual valves is their inherent reliability. With fewer moving
parts and no complex electronic or pneumatic controls, the potential for mechanical failure is significantly
reduced. Their operation is intuitive, requiring only physical input, which means operators can quickly
understand and execute control actions. This simplicity also translates to lower maintenance requirements

compared to automated valve systems, contributing to reduced downtime and operational costs.

Cost-Effectiveness for Many Applications

In many scenarios, manual valves present a more cost-effective solution than their automated counterparts.
The initial purchase price is typically lower, and the ongoing costs associated with maintenance, calibration,
and potential repairs are also reduced due to their simpler design. For applications where frequent or
precise automated control is not essential, manual valves provide an economical yet highly functional

solution for flow management.

Direct Operator Control and Responsiveness

The direct engagement provided by manual valves offers a distinct advantage in situations requiring
immediate and precise operator intervention. Operators can feel the resistance of the valve as they turn it,

providing tactile feedback about the valve's status and the system's condition. This direct control allows for



quick adjustments to flow rates or rapid shut-off in emergencies, enhancing process responsiveness and

safety. In critical situations, this human touch can be invaluable.

Independence from External Power Sources

Unlike automated valves that rely on electricity, compressed air, or hydraulic power, FMC manual valves
operate independently of external power sources. This makes them ideal for use in remote locations, areas
with unreliable power grids, or in situations where the loss of power could pose a significant safety risk.
Their self-sufficiency ensures that control can be maintained even during power outages, providing an

essential layer of operational security.

The Future of FMC Manual Valve Technology

While manual valves have a long history of dependable service, the evolution of industrial processes and
technology continues to shape their development. Future advancements in FMC manual valve technology
are likely to focus on enhancing performance, improving safety features, and integrating them more

seamlessly into broader industrial control strategies, even within their manual context.

Advanced Materials and Coatings

Continued research into advanced materials and protective coatings will lead to FMC manual valves that
can withstand even more aggressive chemical environments, higher temperatures, and greater abrasive
wear. Innovations in metallurgy and polymer science will yield valves with extended service lives and
reduced maintenance needs, particularly in challenging sectors like deep-sea oil and gas, and advanced

chemical manufacturing. These materials will also focus on reducing friction for easier operation.

Ergonomic Design and User-Friendly Actuation

Future designs will likely place a greater emphasis on ergonomics and user-friendliness. This could include
improved handwheel designs for easier grip and torque application, clearer visual indicators for valve
position, and integrated safety features to prevent accidental operation or injury. For valves requiring

significant torque, lighter-weight, high-strength materials in the actuation mechanism will be employed.

Integration with Digital Monitoring Systems

While inherently manual, there is potential for future FMC manual valves to incorporate non-intrusive
sensors for monitoring key parameters such as operating torque, stem position feedback, and even early

detection of potential issues like packing wear. This data could then be transmitted wirelessly to local



monitoring systems, providing valuable insights into valve health without requiring full automation, thus

bridging the gap between manual operation and digital oversight.

The ongoing development in areas like advanced materials, ergonomic design, and subtle integration with
digital monitoring will ensure that FMC manual valves remain vital and evolving components in
industrial fluid control systems for years to come, adapting to the increasingly sophisticated demands of

modern industry.

Frequently Asked Questions

What are the key benefits of using FMC manual valves in industrial
applications?

FMC manual valves are known for their robust design, reliable performance in demanding environments,
excellent sealing capabilities, and ease of operation and maintenance. They offer precise flow control and are

engineered for longevity, making them a cost-effective choice for many industries.

What are the most common types of FMC manual valves used today?

Common FMC manual valve types include ball valves, gate valves, globe valves, and butterfly valves. Each
type serves specific functions within flow control systems, chosen based on pressure, temperature, fluid

type, and required throttling capabilities.

How does FMC ensure the quality and reliability of their manual valves?

FMC employs rigorous quality control measures throughout the manufacturing process. This includes
material testing, dimensional inspections, pressure testing, and functional testing to ensure each valve

meets strict performance standards and industry regulations.

‘What materials are typically used in the construction of FMC manual

valves, and why are these choices significant?

FMC manual valves are often constructed from materials like stainless steel, carbon steel, cast iron, and
specialized alloys. The choice of material is critical for compatibility with the fluid being handled, resistance

to corrosion, operating temperature, and pressure requirements, ensuring valve longevity and safety.

What are the trending advancements or innovations in FMC manual



valve technology?

Trending advancements focus on enhanced sealing technologies for improved leakage prevention,
ergonomic designs for easier operation, smart features for remote monitoring (though primarily manual,
integration is growing), and the use of advanced materials for greater chemical resistance and higher

temperature tolerance.

How do FMC manual valves contribute to energy efficiency in industrial

processes?

By providing precise flow control and minimizing leaks, FMC manual valves help optimize process
efficiency, reducing energy waste associated with over-pumping or uncontrolled flow. Their robust sealing

also prevents fugitive emissions, contributing to environmental compliance and reduced operational costs.

‘What factors should be considered when selecting the right FMC manual

valve for a specific application?

Key considerations include the fluid properties (corrosiveness, viscosity, temperature), operating pressure
and temperature ranges, required flow rate, piping size and type, actuation method, and any specific

industry standards or certifications that need to be met.

What are best practices for the maintenance and troubleshooting of FMC

manual valves?

Best practices include regular visual inspections for leaks or damage, periodic lubrication of moving parts,
checking for proper valve seating, and promptly addressing any signs of wear or malfunction. Proper
training for operators on correct usage and troubleshooting common issues like stiff operation or minor leaks

is also crucial.

Additional Resources

Here are 9 book titles related to FMC manual valves, with descriptions:

1. Flow Control Fundamentals: A Practical Guide. This comprehensive manual delves into the core
principles of flow control, explaining how various valve types, including those manufactured by FMC,
regulate fluid movement. It covers essential concepts like pressure drop, flow rate, and cavitation,
providing readers with a solid theoretical foundation. The book also explores the practical application of

these principles in industrial settings, highlighting best practices for valve selection and operation.

2. Industrial Valve Engineering and Design. This title focuses on the engineering and design aspects of

industrial valves, offering insights into the materials, manufacturing processes, and mechanical principles



that govern their functionality. It would likely include detailed discussions on valve body construction,
trim components, and sealing technologies relevant to FMC's product lines. The text aims to equip

engineers and technicians with the knowledge to understand and troubleshoot complex valve systems.

3. Maintenance and Troubleshooting of Manual Valves. This practical guide offers step-by-step procedures
for the maintenance, repair, and troubleshooting of common manual industrial valves. It would cover
routine checks, lubrication, seal replacement, and common failure modes specific to valve types often found
in FMC's portfolio. The book emphasizes safety protocols and the use of appropriate tools and diagnostic

techniques for efficient problem resolution.

4. Process Industry Valve Applications and Selection. This book explores the diverse applications of manual
valves within various process industries, such as oil and gas, petrochemical, and chemical processing. It
guides readers through the critical factors involved in selecting the right valve for specific operational
conditions, considering media compatibility, pressure and temperature ratings, and regulatory

requirements. The text likely uses case studies and examples that would feature FMC valve installations.

5. Understanding Ball Valves: Design, Operation, and Maintenance. Specifically targeting one of the most
prevalent valve types, this book provides an in-depth examination of ball valves, including their
construction, operational mechanisms, and maintenance needs. It would detail the functionality of seats,
stems, and sealing systems, relevant to FMC's ball valve offerings. The book serves as a valuable resource

for anyone working with these critical flow control components.

6. Gate Valves: An Engineering Perspective. This title offers a detailed engineering perspective on gate
valves, explaining their operational principles, advantages, and limitations in industrial applications. It
would cover the mechanics of the gate, stem, and seat interaction, as well as material considerations for
sealing and corrosion resistance. The book aims to provide a thorough understanding of gate valve design

and performance.

7. Plug Valve Technology and Performance. This book focuses on the intricacies of plug valve technology,
exploring their unique design features, operational characteristics, and maintenance requirements. It would
discuss the different types of plug valves, their sealing mechanisms, and their suitability for specific process

conditions. The text aims to demystify these robust valves and their role in reliable fluid control.

8. Fluid Dynamics in Valve Systems. This advanced text delves into the fluid dynamics associated with
valve operation, providing a theoretical framework for understanding flow patterns, pressure losses, and
velocity profiles within various valve designs. It would explore how valve geometry, including that of
FMC manual valves, influences flow characteristics. The book is suited for engineers seeking to optimize

system performance through a deeper understanding of fluid behavior.

9. Safety Standards and Compliance for Industrial Valves. This crucial resource outlines the key safety
standards, regulations, and compliance requirements governing the design, manufacturing, and operation of
industrial valves. It would cover relevant industry codes, testing procedures, and documentation necessary

for ensuring safe and reliable valve installations, likely referencing standards applicable to FMC's product



certifications. The book emphasizes risk mitigation and best practices in valve management.
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