
Paul Heald Installation, Operation and Maintenance

100,000’s of Leaks Extremely Large Numbers of Valves and Other Types Equipment

Enhanced LDAR Program (ELP) Required in Consent Decrees 

ELP for 2nd & 3rd Consent Decrees Most 100ppm Leak Requirement

(500ppm and 250ppm no longer considered LOW E) 

Valve Design & Manufacturing procedures changes required to reliably meet new low leakage requirements 

Continuous decline in leaks with new industry standards is happening

Industry standards testing results – Certified Low Leak Technology “CLLT”

API 622 1st Edition 2007 , 2nd Edition 2011 & 3rd Edition 2018 – 15 Years Later

By Late 1990’s EPA Audits Findings – May or May Not Comply With Regulations

Fugitive Emissions Reduction WAS Not Occurring



VALVES – Fugitive Emissions Testing Standards

API 622 – Packing Valve Stems

API 624 – Valves Gate & Globe

API 641 – Valves Ball, Butterfly & Plug

ISO 15848-1 – Isolating & Control Valves

TALuft VDI 2440 – Packing Valve Stems

(End user specifications)

VALVES – Standards (Fugitive Emissions Required)

API 599 – Plug Valves

API 600 – Gate Valves

API 602 – Gate & Globe Valves

API 603 – Gate Valves CRA

API 608 – Ball Valves 

API 609 – Butterfly Valves

API 623 – Globe Valves
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*API, ISO, TALuft (VDI) Certification Is Considered Global Fugitive Emissions Compliance 

(Many test standards include 
additional testing to other standards)

Annex C – High Temperature Testing Procedure 
(NEW)



VALVES – Fugitive Emissions Testing Standards

API 622 – Type Testing of Process Valve Packing for Fugitive Emissions MECHANICAL & THERMAL CYCLING
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Mechanical & Thermal 100 cycles, 50 cycles room and 50 cycles 500°F temperatures for 1500 cycles & final 10 cycles 
room temperature at 600 psig – NO PACKING ADJUSTMENTS & 100PPMV MAXIMUM LEAKAGE



VALVES – Fugitive Emissions Testing Standards

API 622 – Type Testing of Process Valve Packing for Fugitive Emissions AMBIENT CORROSION TESTING
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Test fixture 4350 psi compression stress for 28 days in containment vessel at room temperature



VALVES – Fugitive Emissions Testing Standards

API 622 – Type Testing of Process Valve Packing for Fugitive Emissions HIGH TEMPERATURE CORROSION TESTING
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Test fixture 4350 psi compression stress, submerged in containment vessel for 28 days at 300°F and 650 psig



VALVES – Fugitive Emissions Testing Standards

API 622 – Type Testing of Process Valve Packing for Fugitive Emissions PACKING MATERIALS TESTING

Graphite Packing Ring Weight Loss Test Procedure – Increasing temperature increments to 1100°F for 24 hours

Density – weight/volume

Lubricant Content (PTFE) 
fluorine content ASTM D1179 or D4327
Wet lubricant extract/original sample weight
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Leachables – (packing with corrosion inhibitor)
Chloride testing ASTM D512
Fluoride testing ASTM D1179 or D4327 *REPORT PACKING MATERIALS TESTING TO BE INCLUDED 

WITH MECHANICAL & THERMAL CYCLING



VALVES – Fugitive Emissions Testing Standards

API 624 – Type Testing of Rising Stem Valves Equipped with Graphite Packing for Fugitive Emissions THERMAL CYCLE TESTING
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Mechanical & Thermal 100 cycles, 50 cycles room and 50 cycles 500°F temperatures for 300 cycles & final 10 cycles room 
temperature at 600 psig – NO PACKING ADJUSTMENTS & 100PPMV MAXIMUM LEAKAGE



VALVES – Fugitive Emissions Testing Standards

API 624 – Type Testing of Rising Stem Valves Equipped with Graphite Packing for Fugitive Emissions SUGGESTED VALVES TESTING
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API 600, 602, 603 & 623 – GATE & GLOBE VALVES



VALVES – Fugitive Emissions Testing Standards

API 641 – Type Testing of Quarter-turn Valves for Fugitive Emissions VALVES TESTING GROUPs A-F
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API 599, 608 & 609 – PLUG, BALL & BUTTERFLY VALVES THER ARE 6 DIFFERENT TEST GROUPS BASED ON 
PRESSURE/TEMPERATURE RATINGS



VALVES – Fugitive Emissions Testing Standards

ISO 15848-1 – Industrial valves — Measurement, test

and qualification procedures for fugitive

emissions —

Part 1:

Classification system and qualification

procedures for type testing of valves
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*ISO is working on a packing test standard like API 622



VALVES – Fugitive Emissions Testing Standards

ISO 15848-1 – Industrial valves — Measurement, test

and qualification procedures for fugitive

emissions —

Part 1:

Classification system and qualification

procedures for type testing of valves
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Mechanical & Thermal 100 cycles, 50 cycles room and 50 cycles 260°C(500°F)/400°C(752° F) temperatures for C01=205 cycles 
& final 5 cycles room temperature at temperature rated pressure – 1 PACKING ADJUSTMENT ALLOWED & MAXIMUM 
LEAKAGE

Testing With Helium or Methane



VALVES – Fugitive Emissions Testing Standards

TALuft VDI 2440 – Emission control Mineral oil refineries
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Mechanical 100 cycles and 100 cycles room temperature for 200 cycles at 40 bar(580psig) – NO PACKING ADJUSTMENT 
ALLOWED & MAXIMUM LEAKAGE



VALVES – Standards (Fugitive Emissions Required)

API 622 – API 624 – ISO 15848-1 – TALuft VDI
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Standard API 622 API 624 ISO 15848-1 TALuft

Type Packing Valve Valve Packing

Packing Graphitic API 622

# Cycles 1510 310 C1 = 205 200

# Thermal 5 3 2 1

Temperature 500°F 500°F 392°F/752°F 68°F/482°F

Leakage Maximum 100ppm 100ppm
≤1.78 x 10-6mbarl/sm

(per mm stem diameter)
≤1.0 x 10-4mbarl/sm

300°F

Packing Materials 
Testing

Weight Loss
1100°F

Density

Lubricant 
Content



VALVES – Standards (Fugitive Emissions Required)

API 599 – Metal Plug Valves - Flanged, Threaded, and Welding Ends, Eighth Edition
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VALVES – Standards (Fugitive Emissions Required)

API 600 – Steel Gate Valves-Flanged and Butt-welding Ends, Bolted Bonnets
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VALVES – Standards (Fugitive Emissions Required)

API 602 – Gate, Globe, and Check Valves for

Sizes DN 100 (NPS 4) and Smaller for

the Petroleum and Natural Gas

Industries
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VALVES – Standards (Fugitive Emissions Required)

API 603 – Corrosion-resistant, Bolted Bonnet Gate Valves-Flanged and Butt-welding Ends

Paul Heald



VALVES – Standards (Fugitive Emissions Required)

API 608 – Metal Ball Valves-Flanged, Threaded, and Welding Ends
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VALVES – Standards (Fugitive Emissions Required)

API 609 – Butterfly Valves: Double-flanged, Lug- and Wafer-type

Paul Heald



VALVES – Standards (Fugitive Emissions Required)

API 623 – Steel Globe Valves-Flanged and Butt-welding Ends, Bolted Bonnets
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VALVES – OTHER Standards Testing & Valves/Packing

API 598 – Valve Inspection and Testing

API RP 621 – Reconditioning of Metallic Gate,
Globe, and Check Valves 

API 594 – Check Valves: Flanged, Lug, Wafer,
And Butt-welding

MSS SP 120 – Flexible  Graphite Packing Sealing
For
Rising Stem Valves
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API 607 – Fire Test for Quarter-turn Valves and 
Valves Equipped with Nonmetallic 
Seats

MSS SP 121 – Qualification Testing Methods 
for Stem Packing for 
Rising Stem Steel Valves



PACKING – OTHER Standards

DIN EN 16752 – Specification for a Test Procedure 
For Packings for Rotary Applications
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ASTM F2087 – Standard Specification for 
Packing, Fiberglass, Braided, Rope and Wick

ASTM F2168 – Standard Specification for 
Packing Material, Graphitic, Corrugated Ribbon
Or Textured Tape, and Die-Formed Ring
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Fugitive Emissions Present Day

Demand for Low Emissions Valves Followed Available Testing & Mandatory Requirements in Valve Standards Years Later

Manufacturing Low Emissions Valves Is the Standard Included in Valve Standards API 599, 600, 602, 603, 608, 609 & 623

Valve Manufacturers Low Emissions Valves Testing Certified Continues To Vary Globally

Fugitive Emissions Testing & Valve Standards:

As more data becomes available fugitive emissions testing & valve standards continue changing 

Changes are happening now in industry committees

Improvements will continue to enhance the clarity to further reduce testing requirements confusion

Low Emissions Valves Have Been Available Although Some Valve Manufacturers Only More Recently
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MAINTAINING “Certified Low Leak Technology” – CLLT
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MAINTAINING “Certified Low Leak Technology” – CLLT
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MAINTAINING “Certified Low Leak Technology” – CLLT


