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6.0  Advantages and Disadvantages of Ball Valves: 

6.1      Advantages 
• Provides bubble-tight service. 
• Quick to open and close. 
• Smaller in size than a gate valve. 
• Lighter in weight than a gate valve. 
• Multi-port design offers versatility not available 

with gate or globe valves. It reduces the number of 
valves required. 

• Several designs of ball valves offer flexibility of 
selection.Canbe used in clean and slurry 
applications. 

• High-quality ball valves provide reliable service in 
high-pressure and high-temperature applications. 

• Force required to actuate the valve is smaller than 
that required for a gate or a globe valve. 

6.2 Disadvantages of Ball Valves. 
• They are not suitable for sustained throttling 

applications. 
• In slurry or other applications, the suspended 

particles can settle and become trapped in body 
cavities causing wear, leakage, or valve failure. 

7 Typical Critical process Application: 
In refinery and petrochemical, OIL and Gas processing 
, several type of processes are involved. Some process 
is regular and some process is critical. The critically of 
the process may be defined in terms of operating 
conditions , such as high Temperature and High 
Pressure, High Temperature slurry, Cracking process, 
Sequencing operation, Thermal cyclic operation with a 
wide range of variation of Temperature and pressure, 
Different type of fluid involvement during different 
cycle of the process etc. Some of the critical process in 
refinery and petrochemical application are mentioned 
below. 
• FCC Catalytic cracking process. 
• Coking and Decoking Cycle. 
• Molesievedryer&Propylene Dryer, PSA Swing in 

H2 Plant. 
• C2 Plus Dryer. 
• Adsorptionand  Regeneration cycle of 

Desulphurization process. 
• Process required positive isolation on both side of 

the valve with different fluid  different 
temperature. 

8.0  Major issues affecting the valve design: 

The following issues affect due to catalyst and coke 
build up which results in valves will fail to operate. 

• Clogging of the valves due to catalyst and coke build 
up which results in valves that will fail to operate. 

• Seizure / Struck up problem at high temperature due 
to uneven thermal expansion between seat ball, and 
body.  

 
• Erosion of the ball , seat and bore resulting due to 

uneven thermal expansion which can result the failure 
of the seat. 

• Loss of sealing capacity due to surface damage of ball 
and seat provoked by very high temperature and 
thermal shock. 

• Leakage problem between seat and ball which will 
cause the unsafe operation of the process. 

• Requirement of positive isolation on both sides also 
results the leakage issue due to selection of 
unidirectional valve. 

 

8.1 Special valve design envisaged for critical process. 
It is observed from past experience that the selection of 
normal valve like Ball, Butterfly etc. resulted the failure  of 
the operation due to failure of valve for the above 
mentioned reason as stated above in major cases.  
To obtain the solution of the problem, special valve design 
is envisaged for safe and optimum operation of the plant.  
Also after analysis of failure, and after doing research and 
development, proven special valve design was given by 
several vendor specific to application type and criticality. 
As an example, it is observed that, some of unit such as 
Delayed coker Unit has special valve. Also in sequence 
operation, Licensor’s are recommending special valve for 
the safe operation. 

8.2 Delayed Coker Unit special valve: 
In delayed Coker unit, the valve shall be capable of 
handling coke particle. Also during decoking cycle the 
valve has to provide the positive isolation between 
Hydrocarbon and steam and water. In-fact, due to this 
severity of complexity of the process Delayed Coker unit 
isolation valve design are special and speciality designed 
valve is termed as Speciality Valve. 

8.3 Propylene Dryer and Mole sieve Dryer: 

In propylene Dyer and Mole sieve dryer, the vale has to 
operation frequently and switching between two reactor. 
This will cause the frequent operation of the valve. 
Normally shut down valve are applied in the process 
industries for shutdown application i.e. it will operate 
under abnormal situation. So the operation is not frequent. 

However, for application like sequencing, switching, 
thermal cyclic operation the no of operation of the valve 
quite high. 
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As a result of frequent operation, more wear and tear will 
occur between ball and seat. This will more in case 
sequence operation with thermal cyclic effect because of 
thermal expansion. The issue shall result the failure of 
valve.  

Hence to have a solution some special design is required 
wherein, the friction loss can be minimized to obtained the 
effective and safe operation of the plant. Rising stem ball 
valve is one of the best solution for such application. It is 
also observed that process licensors such as Technip, UOP 
are giving the recommendation of rising stem ball valve for 
critical switching and sequence operation as on date. 

9.0  Limitations of type of valve in Critical Application: 
9.1 Advantages of Ball valve with Floating Guided 

Design 

a) Floating ball spheres is floating in medium 
pressure function, ball of displacement and 
physical produce certain tightly compressed the 
seal surface in exports, ensure outlet seal. 

b) Floating ball valve small volume, light weight, 
simple structure, good sealing, but ball work under 
medium load all passed to export sealing ring. 

c) The floating ball valve utilizes natural line pressure 
to press and seal the ball against the downstream 
seat. The line pressure is exposed to a greater 
surface area - the entire upstream face of the ball, 
which is an area equal to the actual pipe size. With 
freely floating ball can better guarantee seal. 

d) Small volume, light weight, simple in structure and 
function,; Ball valve with circular hole sphere as 
on-off pieces, in stem drive next ball around stem 
centre for 0 ~ 90 degree rotated, complete opening 
and closing functions; With compact structure, 
turning the characteristics of quick opening 90 
degrees, can close the valve, cut pipeline medium 

e) Cavity between ball and seat is minimum. Hence 
chances of deposition of particle is less. 

f) Can provide excellent positive isolation on both 
side equally due to flow assisted shut off.  

g) Ideal for high temperature, Thermal cyclic, 
differential shut off, sequence operation. Slurry. 

9.2 Dis-Advantages of Ball valve with Floating Guided 
Design. 

Since it is flow assisted shut off, hence the friction between 
ball and seat is more. 
a) The largest size available is 10″ @ ANSI #150; as 

per standard manufacturing range. 
b) Shut off at lower pressure is less than the higher 

pressure. 
c) Actuator sizing is more and also require large 

open/close initial torque. 

d) Double block and bleed arrangement is not a 
standard features. 

e) Higher pressure it is not suitable due to floating 
design. 

f) Service life is less than trunnion guided design. 

9.3 Advantages of Ball valve with Trunnion Guided 
Design 

a) Design is the lower open- rating torque, ease of 
operation, minimized seat wear. 

b) Trunnion ball valve suitable for various in high 
pressure piping, used in the medium truncated or 
connect piping. 

c) Trunnion ball valve sphere is fixed, do not produce 
mobile after pressurized. 

d) Trunnion mounted ball design is also capable of bi-
directional sealing. 

e) Trunion mounted ball valves are uses a spring 
mechanism so can provide better shut off at lower 
pressure. 

f) Trunnion ball design over floating ball is the lower 
operating torque of the ball. 

g) The trunnion ball valve can be used in high 
pressure conditions and the size can be up to 60 
inches. 

9.4 Dis-Advantages of Ball valve with Trunnion Guided 
Design 
a) Body Cavity Relief (Pressure Equalisation). 
b) Ball valves are double seated valvestrunnion 

guided design which incorporates a cavity 
between the seats. 

c) Body cavity will get pressurized only when the 
seats are damaged. 

d) Cavity relief provision required only for trunnion 
mounted ball valves. Not required for floating ball 
valves as the seats are fixed & the ball is floating. 

e) Where possible, cavity relief shall be to the 
upstream side of the valve. 

f) In slurry or other applications, the suspended 
particles can settle and become trapped in body 
cavities causing wear, leakage, or valve failure. 

g) Cannot provide excellent sealing like floating 
guided design at high pressure and at differential 
shut off. 

h) Not suitable for severe service applications 
requiring the highest reliability in terms of seat 
leakage. 

9.5 Advantages of Ball valve Rising stem (RSBV) Design: 
a) It is suitable severe service applications, sequence 

application, requiring the highest reliability. 
b) Friction-free movement between seat and ball that 

significantly reduces valve wear and keeps routine 
maintenance to a bare minimum. Benefit of long 
life without maintenance. 
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c) Sealing surfaces do not contact during stroking of 
the valve 

d) The RSBV uses a unique helix system that opens 
and closes the valve without rotation. 

e) The stem also has a backseat to prevent possible 
blowout and repacking stem seals under pressure 
when the valve is fully open. 

f) Helix coil stem ensures absolutely no stem 
rotation. 

g) Bellow seal construction is possible for critical and 
lethal services. 

h) Top entry design Allows easy in-line inspection 
and maintenance. 

9.6Dis -Advantages of Ball valve Rising stem (RSBV) 
Design: 

a) Proven size available up to 8”, and beyond 8” the 
sizes are not industrially proven. 

b) Limitation of design temperature up to 427 Deg C. 
c) For very high temperature and high temperature 

thermal cyclic operation no proven design is 
available. 

d) Do not have bi directional seal hence not suitable 
for the application which has differential shut off 
or sealing required in both direction. 

9.7 Advantages of Tripple offset Butterfly Design: 

a) Can provide bubble-tight shut off. 
b) Allows a lower torque-actuator to be fitted. 
c) There are no cavities between sealing components, 

resulting in no clogging, low maintenance and 
extended valve life. 

d) Metal-to-Metal sealing ensures bubble tight shut-
off, resulting in zero-leakage performance 

e) Suitability to harsh media because the construction 
of the valve features no elastomers or materials 
typically affected by corrosion. 

f) Geometric design of sealing components provides 
friction-free stroking throughout the valve. This 
extends the valve life and allows a lower torque-
actuator to be fitted. 

g) Cam-action’ and ‘right angled’ conical sealing 
design ensures the metal  

h) Sealing components are never in contact until its 
final degree of closing.  

9.8 Dis-Advantages of Tripple offset Butterfly Design: 
a) Throttling is limited to low differential pressure 

services and that too with a 30- to 80-degree disc 
opening. 

b) There is a chance for cavitation and choke as the 
disk is always in the flow Turbulence flow can 
affect the disc movement. 

9.9 Analysis of process condition of severe service and 
sequence application, High temperature thermal 
cyclic application: 

9.9.1It is observed that selection of normal ball valve with 
conventional design leads to operation problem in 
terms of leakage for most of the process condition of 
severe service and sequence application, High 
temperature thermal cyclic application. 

9.9.2 Critical service of Adsorption and Regeneration 
shall undergo the following conditions like 
desulphurization technology Prime G /IN Adept G: 

 Thermal cyclic effect along with variation of 
temperature and pressure for each valve which 
shall undergo sequence operation for temperature 
> 400˚C. 

 Number of cycle of the valve per year. 

 Composition of fluid of each valve. 

 Range of Particle size which may present in the 
fluid faced by valve. 

 Requirement of positive isolation on both sides for 
different fluid with stringent leakage requirement 
for safe operation of the plant. 

9.9.3 Critical service of Adsorption and Regeneration 
shall undergo the following conditions. 

• Thermal cyclic effect along with variation of 
temperature and pressure for each valve which 
shall undergo sequence operation for 
temperature < 400˚C. Like PP dryer, Mole 
sieve dryer. 

• Number of cycle of the valve per year. 
• Composition of fluid of each valve. 
• Range of Particle size which may present in 

the fluid faced by valve. 
• Requirement of positive isolation on both sides 

with stringent leakage requirement for safe 
operation of the plant. 

9.9.4 Critical service of High Temperature application 
with process contains slurry shall undergo the 
following conditions >400 ˚C like FCC, delayed 
Coker etc. 

• Range of Particle size which may present in the 
fluid faced by valve. 

• Thermal cyclic effect along with variation of 
temperature. 

• Requirement of positive isolation on both sides for 
different fluid with stringent leakage requirement 
for safe operation of the plant 
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d) Beneficial Residual Stress: Compressive residual 
stresses and, in some cases, very low tensile stresses 
enhance the fatigue life of a coated component, reduce 
the susceptibility of cracking and permit greater 
coating thickness limits. 

e) Higher Coating Thickness: Coatings exhibit 
greater coating thickness limits than plasma, 
combustion or wire coatings of the same coating 
material. These high thickness limits are at tribute 
to a stress-relieving ‘shot-peening’ effect produced 
by the high velocity particles im pact ing upon the 
previous layers of coating. Some tungsten carbide 
coatings can have a thickness greater than 6.4 mm 
(0.250 inches). 

f) Excellent Wear Resistance: HVOF coatings can 
exhibit superior resistance to sliding / adhesive 
wear, fret-ting, erosion or cavitation de pending on 
the material and process        parameters chosen. 

g) Superb Corrosion Resistance: The high den sity 
and exceptional metallurgical properties of HVOF 
coatings provide enhanced resistance to the effects 
of corrosion, including hot     corrosion, oxidation 
and the effects of corrosive media such as acidic 
and alkaline atmospheres and liquids 

h) Optimum Hardness: A 12 % tungsten carbide / 
cobalt coating will have a typical micro hard ness 
of 1100 to 1350 DPH300 

i) Fine Surface Finishes: Smooth surfaces finishes 
allow HVOF-produced coatings to be used in the 
as-sprayed condition for many applications. 
Coatings can be machined, ground, lapped, honed 
or super-finished to produce very high surface 
finishes to precise tolerances. 

14.0  Seat Leakage rate & selection guideline for 
TSOvalve in on-off Application 

14.1 In engineering point of view, the vales are said to 
bubble tight. The seat leakage rate is measured as per 
the following international standard for valves in on-
off application. 

1. ANSI FCI 70.2-2013. 
2. ISO -5208-8th Edition 
3. MSS SP-61 -2009. 
4. API598 10Th edition. 

Among all the above standard ISO -5208-8th Edition, 
API598 10Th edition and MSS SP-61 -2009 is used for 
seat leakage rate testing for metal and soft seated 
valves in On-Off application. ANSI FCI 70.2-2013 is 
used to test the seat leakage rate for control valve . If 
line isolation and/or absolute tight shut-off is a normal 
expectation of the valve application, the FCI Control 

Valve and Regulator Sections recommend specifying 
another standard, such as API 598, "Valve Test and 
Inspection. 

14.2   Introduction to ANSI FCI70.2-2013: 
The standard was revised in 2003 to add the option to 
permit low pressure gas testing to determine Class V 
leakage. During the canvass of the 2003 version, one 
respondent asked for the standard to be modified to 
specifically exclude on/off valves used for tight shut-
off. The FCI Control Valve and Regulator Section 
notes that FCI 70-2 has been intended to apply to 
control valve seat leakage. If line isolation and/or 
absolute tight shut-off is a normal expectation of the 
valve application, the FCI 

Control Valve and Regulator Sections recommend 
specifying another standard, such as API 598, "Valve 
Test and Inspection. 

14.3 Leakage specifications & classes. 

a) CLASS I. A modification of any Class II,III or IV valve 
where design intent is the same as the basic class, but 
by agreement between user and supplier, no test is 
required. 

b) CLASS II. This class establishes the maximum 
permissible leakage generally   associated with 
commercial double-seat control valves or balanced 
single-seat control valves with a piston ring seal and 

metal-to-metal seats. Use test procedure Type A. 

c) CLASS III. This class establishes the maximum 
permissible leakage generally associated with Class II 
(4.2.2), but with a higher degree of seat and seal 
tightness. Use test procedure Type A.  

d) CLASS IV. This class establishes the maximum 
permissible leakage generally associated with 
commercial unbalanced single-seat control valves and 
balanced single -seat control valves with extra tight 
piston rings or other sealing means and metal-to-metal 
seats. Use test procedure Type A. 

e) CLASS V. This class is usually specified for critical 
applications where the control valve may be required 
to be closed, without a blocking valve. This class is 
generally associated with metal seat, unbalanced single 
-seat control valves or balanced single-seat designs 
with exceptional seat and seal tightness. Use test 
procedure Type B using water at the maximum 
operating differential pressure or Type BI by using air 
at the specified conditions. 

f) CLASS VI. This class establishes the maximum 
permissible seat leakage generally associated with 
resilient seating control valves either unbalanced or 
balanced single-seat with "0" rings or similar gapless 
seals. Use test procedure Type C. 
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