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Design standards
ASME(American Society of Mechanical Engineers)

• ASME B16.34: Standard for valve design for flanged, threaded and welded end valves. 
Pressure-temperature rating, dimensions, tolerances, materials, etc.

• ASME B16.10: Standard for face to face and end to end dimensions of valves.

• ASME B16.5: Standard for flange ends
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ASME/ANSI - 1986



Design standards
ASME B16.10
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Valve design standard
ASME B16.34

• The body, bonnet or cover, body joint bolting, and body-bonnet or cover bolting, 
shall be constructed of materials as listed in the respective ASTM specifications 
referred to in Table 1.



Valve design standard
ASME B16.34 - Rating designations are tabulated for Class in Table 2



Valve design standard
ASME B16.34

• Material groups may have different temperature limits

ASME 16.34 ASME 300 Ratings
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Valve design standard
ASME B16.34 - Rating designations are tabulated for Class in Table 2



ASTM - American Society for Testing and Materials

Dictates material physical and chemical properties

304L        304         316L      316    



ASTM - American Society for Testing and Materials

Dictates material physical and chemical properties



Design standards
CWP/WOG – Not ASME rated

• CWP / WOG (Cold Working Pressure / Water Oil Gas)

• The maximum pressure the valves are rated for (-20°- 100°F)

• Standard for Jamesbury™ "Value-Line Products"



Design standards
API-608

• API-608 is a ball valve design standard that require specific options:

• Anti-Static Devices (i.e Static Grounding or Top Grounding)

• Anti-Blow Out Stem

• MAST must be larger than 2x max torque

• Certain material restrictions on stem material.

• Due to MAST constraints 316SS might need to be upgraded to 17-4PH.

• API-608 can be called out by construction of the valve or word modifier.

• WM NL = API-608



API 6D valves API 608 valves

Typical features and traits:

• Multi-piece bodies with multiple external leak paths

• Spring loaded metal seal with small polymer insert.  

Upstream seat sealing

• Emergency sealant injection ports for seats and stem seal

• Typically trunnion and higher pressure class

• Primarily on/off, low cycle life (a few thousand cycles)

• Many o-ring seals

Typical features and traits:

• Uni-body and split body. Minimum external leak paths.

• Solid, single piece polymer or metal seat.

• Adjustable gland packing

• Mostly floating ball, some trunnion.  Mostly downstream seat 

sealing

• Primarily on/off, higher cycle life (ten to hundreds of thousands)

• No o-rings



Design standards
API-609

• API-609 is a butterfly valve design standard that require specific options:

• Disc Clearance (standard)

• Specific Testing (API-598)

• Anti-Blow Out Stem (standard)

• Face to Face Limitations (standard)

• API-609 can be called out by WM NN.



Questions?
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NACE – Nat’l Association of Corrosion Engineers
Materials Selection for Sour Service

• Hydrocarbon streams are termed sour 
when they contain hydrogen sulphide, H2S

• Standards can help to prevent sulphide
stress corrosion cracking (SSC) failures 
wherever H2S is present

• Prevention of SSC is controlled by limiting 
max hardness of the alloy



NACE

• NACE MR0175 used to be the sole 
standard. This was discontinued and replaced 
with two specs in 2003.

• MR0175 is designed for materials to be used in 
oil & gas applications.

• MR0103 is for petroleum refining applications.

• Neles has internal procedures to handle NACE 
applications (both specifications)

• Many customers are not aware of the change 
and continue to reference MR0175. (Pre-2003)



NACE MR0175 / ISO 15156, Oil & Gas Service

• Many major changes from previous version of MR0175 (pre-2003)

• Chloride stress corrosion (CSC) is added in the scope

• We need more information about the process in order to select a valve

• Maximum Chloride Content (mg/l)

• H2S Content (Mol% or ppm)

• Maximum Pressure and Temperature of the Application

• Presence of Free Sulphur

• NACE MR0175 / ISO 15156 valves can not be pre-engineered without 
making assumptions



NACE MR0103, refining applications

• In many ways easier to handle than 
MR0175 / ISO 15156

• Material selection does not depend on process 
parameters 

• Unique NACE MR0103 valves can be pre-
engineered

• Standard carbon steel and stainless steel 
NACE valves can be delivered from most 
Neles® and JB valve series.



Neles summary
NACE compliance

• Nace MR0103

• Downstream focused

• Most standard Neles™ and Jamesbury™ valves meet this with standard model coding

• Nace MR0175

• Upstream focused

• Need to certify with the following information:

• Sulfur content

• H2S partial pressure

• pH of media

• Chloride content (ppm)



Neles summary
NACE compliance



Seat leakage

• Acceptable seat leakage is defined by test standards.

• Leakage testing procedure is defined by agreed upon test standard.

• All Neles valves are seat leak tested following assembly.

Most common standards:

• ANSI / FCI 70-2-2006

• ISO 5208 3rd Edition

• API 598 8th Edition

Background



Control valve seat leakage

• Leakage rates are defined by Classes I → VI and different test procedures.

• Class IV - generally associated single-seat control valves

• Standard for Neles™Control Valves (R-Series, FINETROL, Rotary Globe).

• Acceptable Leakage: 0.01% of rated valve capacity.

• Class V - generally associated with metal seat, single-seat control valves required to close

• Standard for Neles® Metal Seated Ball & Butterfly Valves.

• Acceptable Leakage for Water: 0.0005 ml/min per inch of seat per max. body rating pressure.

• Acceptable Leakage for Air: 4.7 standard ml/min per inch of seat at 50 psig.

• Class VI - generally associated with resilient seating control valves

• Optional for select Neles® metal seated products.

• Acceptable Leakage for Air: Refer to Table in Seat Leakage Guide. 

ANSI / FCI 70-2-2006



Seat leakage

• Class VI Acceptable Leakage

ANSI / FCI 70-2-2006



Seat leakage

• Leakage rates are defined by rates for Gas or Liquid Tests.

• Low Pressure Gas Test

• Pressure: 87 psig +/- 14.5 psig

• High Pressure Liquid Test

• Pressure: 1.1 x CWP or dP of valve. 

• Acceptable Leakage

ISO 5208



Seat leakage

• Leakage rates are defined by Gas or Liquid Tests.

• Low Pressure Gas Test

• Pressure: 60 psig to 100 psig

• High Pressure Liquid Test

• Pressure: 1.1 x max. rated pressure or dP.

• Acceptable Leakage

API 598

Note: All resilient seated 

valves require zero leakage



Neles seat leakage guide

• Guide to ANSI/FCI 70-2-2006

• Guide to ISO 5208 3rd Edition

• Guide to API 598 8th Edition

• Comparison of Leakage Rates

• Examples & Contexts

• Standard Neles Offerings



Seat leakage
Leakage rates comparison charts

Bubbles/min



Seat leakage
Leakage rates comparison charts

Drops/min



Comparison of leakage rates
Example: XT04CWTAS6SJHADD



Emissions

• Unnecessary loss of end product.

• Frequent maintenance.

• Higher risk of fire and explosions.

• Higher risk of toxic atmosphere and 
injuries.

• Regulatory Requirements

Background



Fugitive emission requirements

• Part of environmental legislation in the United 
States.

• Requirements set forth based on the Clean 
Air Act of 1990. 

• Plants handling toxic or hazardous chemicals 
must comply with EPA fugitive emissions 
requirements.

• The current EPA criteria for VOC emissions 
level is 500 ppm. 

• Neles often fulfills 100 ppm.

EPA - Environmental Protection Agency



Emissions standards

• Effective in Germany since Oct. 2002.

• Leakage = 1E-4 or 1E-2 (mbar x liter) / (sec x m)

• 60,000 cycles

• Graphite or Teflon

• Standard requirement for valves delivered 
into most European industries.

TA-Luft regulation / VDI 2440



Emissions standards

• ISO 15848-1 refers to a standard for 
fugitive type emissions approvals.

• Tightness Class (A,B,C)

• A being the tightest and only possible with a 
bellow seal.

• Endurance Class (CO-1 to CC-3)

• CO = On/Off and a few hundred cycles.

• CC = Control and a few thousand to hundred 
thousand cycles.

• Temperature Class (-196°C to 400°C)

EN-ISO 15848-1



Fugitive emission requirements

• API 622 Type Testing of Process Valve 
Packing for Fugitive Emissions

• API 624 Type Testing of Rising Stem Valves 
Equipped with Graphite Packing for Fugitive 
Emissions

• API 641 Type Testing of Quarter-turn Valve for 
Fugitive Emissions

API



Neles solutions

• Emissions Offerings

• Live-Loaded Stem Packing

• PTFE V-Rings for moderate temperatures.

• Graphite as standard for fire-safe requirements or 
elevated temperatures.

• Die Molded, Fugitive emissions grade



Fire-safe
Valve definitions

• “Fire-Safe Certified”

• Valves are tested, qualified and certified to meet industry standard.

• Valves require fire-safe compatible seals, packing and construction.

• Inherently “Fire-Safe”

• Valves are fire-safe by design but have not been tested or certified.

• Valves require fire-safe compatible seals, packing and construction.

• Neles Factory should be consulted for comprehensive offerings.

• None “Fire-Safe”

• Valves can not be designated as fire-safe are not suitable for such 
applications.

• Non-fire-safe seals, packing and construction are used.



Fire-safe

• Common Neles Valve Standards

• API 607 7th Edition

• API 607 4th Edition, May 1993, 5th Edition, Sept. 2005, 6th Edition / ISO 10497, 2010

• BS 6755: Part 2, 1987

• API 6FA for Pipeline Valves

• Coverage and Comparability

• API 607 is the most stringent test.

• Testing Coverage in Valve Sizes:

• Testing in API or BS qualifies to 2x valve sizes (i.e. 3” qualifies 4”, 6”).

• Testing to 8” in API qualifies all larger sizes.

• Testing to 16” in BS qualifies all larger sizes.

• Testing Coverage in Valve Pressure Classes:

• Testing in API or BS qualifies higher pressure classes (i.e. 300# qualifies 600#).

Background



Fire-safe
General testing

• Expose valve to 1400°F – 1800°F fire for 30 minutes. 

• Cool down valve by spraying water.  

• API 607 4th edition, May 1993

• Test external and internal leakage with low pressure (30 psig) after full open/close cycle.

• API 607 5th edition, Sept 2005

• Test external and internal leakage with high pressure (75% of rated pressure, metal seated) 
and low pressure (30 psig, soft seated) after full open/close cycle.

• BS 6755

• Test external and internal leakage with high pressure (75% of rated pressure) and low 
pressure (30 psig) after full open/close cycle.



Fire-safe
General testing



Fire-safe
General testing



Questions?
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