
  

 

 

Valve Type 
Qualified 

Sleeved Plug Valve 
(SPV) 
Non- Lubricated 
Body & Cover Plate – 
ASTM 216 WCB 
Plug & Stem –  
ASTM A351 CF8M 
Integral 
Seat – PTFE Sleeve 
Bolting – ASTM A193 
Gr B7 
Body Gasket – PTFE, 
Diaphragm and Wedge 
Ring 
Stem Seal – PTFE 
packing ring 
Other Stem Seal Material 
- PTFE 
Size & Class – 2” & 300# 
Design Standard – 
BS5353 & API 599 
Face to Face F-F – ANSI 
B16.10 
Valve Group – ‘E’ 
Valve Testing – API 598 
End Connection – 
Flanged to ANSI B 16.5 
   

Procedure  Relevant  

 Standards 

  
 

 

Fugitive Emission 

Worldwide, fugitive 
emissions from industrial 
applications amount to 
over a million metric tons 
per year causing global 
warming and 
environmental pollution. 
The emissions are the 
result of the actual 
industrial process, & can 
be controlled by 
operators. However, a 
considerable proportion 
of emissions are 
unanticipated, usually 
referred to as ‘fugitive 
emissions. Elimination 
/reduction of fugitive 
emissions could save 
industry millions of 
dollars & prolong scarce 
resources. Valves are 
found to be the major 
emission source 
accounting to 50%, 
Pumps without 
mechanical seals to  

30% & flanges with 8% 
of all industrial 
emissions. 
 
The equipment 
emissions are 
quantified by mass 
measurement or 
sniffing probes. Again, 
Mass measurement for 
leakage can be carried 
out by the vacuum 
method or flushing.  
 
Elimination of 
emissions at source 
through equipment and 
piping changes is 
necessary. After 
careful selection 
appropriate for the 
specific application, 
regular inspection and 
maintenance must be 
considered for low or 
zero emission 
requirements. 

 

Test Methods to qualify 
quarter turn valves for 
low fugitive emission 
  

a. International 
Standards 
Organization ISO 
15848-1 

b. American 
Petroleum 
Institute API 641 
 

Either Protocol can 
qualify valves for high 
temperature service 
where graphite seals are 
typically used and low 
and ambient temperature 

service where PTFE 
based seals are used. 
 
The ISO-15848 
procedure permits either 
helium or methane as 
test medium, each with 
different leakage 
measurement methods.  
 

 API 622,  
 API 624 
 API 641 
 ISO 15848-1  

 
Note: 
The SPV tested falls outside the 
scope of API622 and API 624 
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Test Procedure according to ISO 15848  

 
 

 

Test procedure according to API 641 
Methane with purity > 97% was 
used as the test medium. The 
test was performed, evaluated 
and certified by Yarmouth 
Research Laboratory, USA. 
 
The following test temperature 
and pressure were maintained 
during the cycle test, which  

involves 610 cycles at 
Ambient temperature and 
elevated temperatures. 
 
Pa- Pressure @room 
temperature: 600Psi 
 
Ta- Room Temperature 
maintained: -29 to 38 Deg.C 
 
Pe- Pressure at elevated 
Temperature: 435 Psi 
 

Te- Elevated temperature 
maintained: 150 Deg. C 
 
Sniffing method was 
adopted for leak detection 
 
The valve was found to be 
with in the accepted 
leakage criteria rate of less 
than 100ppmv  
  
 

 

 

 

“Make wise 
decision by 
using RFL 
Valves to 
save down 
time and 
prevent 
monetary 
loss.” 

The API 641 protocol 
specifies Methane as test 
medium (97% minimum 
purity) and method of 
measurement by sniffing 
method only. 
 
Leakage measurements are 
taken at prescribed intervals 
using a calibrated leak 
detection unit. Then, the 
valve is heated to an 
elevated temperature which 
is based on the valve design 
and its material of 
construction. 

The thermal cycling and 
measurement 
processes are repeated, 
as specified in the 
respective standards. 
 
API 641 specifies three 
thermal cycles. Total 
number of cycles 
amount to 610 
open/close operations. 
Upper temperatures are 
set based on valve 
groups, specified in the 
standard. 

In ISO 15848 there are 
different levels of 
cycling categories (like 
CO1, CO2, CO3 etc.). 
Manufacturer chooses 
the category based on 
the type of valve. 
 
Valve pressure- 
temperature levels are 
as per ANSI B 16.34 
norms subject to the 
constraints imposed by 
soft parts.   
 
 

Test medium Helium with > 
97% purity.  
The following test 
temperature and pressure 
were maintained during the 
cycle test, for CO1 – 250 
cycles. These cycles are 
alternated between ambient 
and elevated temperatures 
as prescribed in ISO 15848 
Part 1 
 
 

Helium Pressure @room 
temperature: 52 bar 
 
Room Temperature 
recorded: 28 to 35 Deg.C 
 
Helium Pressure at 
elevated Temperature: 35 
bar 
 
Elevated temperature 
maintained: 150 Deg.C 
 

Helium Mass 
Spectrometer (Variant- 
959-50) with probe was 
used for leak detection 
 
The valve performance  
class: ISO FE BH-CO1-
SSA0-t (RT, 150 deg C) 
– Class 300 – ISO 
15848-1  
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Successful Conduct of vacuum test on Sleeved Plug Valves 
 

We have successfully 
conducted Vacuum test on our 
Sleeved Plug Valves. Test 
was conducted according to 
the ASME Section V, Article 
10, Mandatory Appendix – IX, 
which calls for Helium Mass 
Spectrometer Test – Hood 
Method  
 
 
This test establishes the 
capability of our sleeved plug 
valve, to withstand Helium 
Leak under vacuum condition. 
Valve internals are evacuated 
and checked for leak, using 
helium, through the gland 
packing and body – cover join. 
This is a global method of leak 
detection and so the detected 
leak is a total measure of the 
stem gland packing and body 
-cover joint put together. 
 

TEST RESULT & 
ACCEPTANCE LEVEL 

For tests where no 
change in output signal 
occurs, before and after 
injection of Helium, 
confirms the system 
leakage is “below the 
detectable range of the 
system” and the valve is 
deemed to have passed 
the test. 

During test, when there 
is a noticeable Helium 
detection, the 
acceptance criteria are 
limited to 1 x 10-6 cc / 
sec. When maximum 
measured values are 
lesser than 1 x 10-6 
cc/sec, the valve shall be 
deemed to have passed 
the test.  

 

 

The test parameters and observed mass spectrometer reading 

Valve Tested- 2” 300# Sleeved Plug Valve 
M1- 1.9x10-7 mbar.I/sec 
Response time- 25 sec 
M2- 2.3x10-9 mbar.Isec 
M3- 3.8x10-9 mbar.I/sec 
M4- 1.9x10-7 mbar.I/sec 
Response time – 26 sec 
Q={[FSCF(M3-M2)]*100} /%TG= 1.660824x10-9 mbar.I/sec 
Standard leakage rate Q is within acceptable value. Hence the test is 
deemed as successful/satisfactory 
 

HELIUM TEST REPORT-HOOD 
METHOD by TPI 
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Successful Supply of qualified SPV as per API 641 Norms 

  

 

Snap Shots

 

  
 

 Customer 
Bharat Petroleum 
Corporation Limited, 
BPCl  
 

 Project Title 
Propylene Derivative 
Petrochemical 
Project (PDPP) 
 

 Location 
Kochi, Kerala 

BPCL’s Kochi refinery is 
in expansion to enlarge 
the current capacity to 
produce 5,00,000 
tonnes of polymer grade 
propylene used to make 
coatings, adhesives, 
cosmetics, lubricants, 
sufactants etc.  
 
Execution Year 
Jan, 2019 
Order Details 

298 numbers of Sleeved Plug Valves from ½” to 
4” of size in 
the following material of construction were 
supplied. 
Body: carbon steel and stainless steel 
Plug- stainless steel 
Cover- stainless steel 
Lining- PTFE 
Class- 150#, 300# 
Operation- Wrench 
 
The valves confirm to API 641 and were 
inspected and approved by Engineers India 
Limited and third-party inspection service, 
Bureau veritas 
 

 

 

 

 
 

Post-Test Photographs of Internal Components 

Valve Interior Stem Packing Body Seal 
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Message from the Director’s Desk 
 
RFL adheres to the never-ending journey of continuous 
improvement of its products, processes and services to achieve 
100% customer satisfaction. Backed by a well-connected 
distribution network and reinforced by well-equipped 
infrastructure facility, highly qualified and experienced 
professionals, stringent quality assurance system and by 
adhering to international norms, RFL is capable of delivering 
orders within the promised time frame.  
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