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Fugitive emissions

▪ Fugitive emissions are defined as the unintentional and undesirable emission, leakage, or 
discharge of gases or vapors from pressure-containing equipment or facilities, and from 
components inside an industrial plant such as valves, piping flanges, pumps, storage 
tanks, compressors, etc.
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Valves testing standards

ISO 15848API
American Petroleum Institute

TA-Luft
Shell MESC
Material and Equipment Standards and Code

MSS
Manufacturers Standardization Society
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EN ISO 15845-1

▪ Objective of part 1 of ISO 15848 is to enable classification of performance of different 
designs and constructions of valves to reduce fugitive emissions.

▪ It defines type test for evaluation and qualification of valves where fugitive emissions 
standards are specified.

▪ ISO 15848-1 specifies testing procedures for evaluation of external leakage of valve stem
seals (or shaft) and body joints of isolating valves and control valves intended for 
application in volatile air pollutants and hazardous fluids. End connection joints, vacuum 
application, effects of corrosion, and radiation are excluded from this part of ISO 15848.
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Testing rig and equipment
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Leak rate measurement methods

Vacuum method (helium only) Sniffing method Bagging (Suck Through method)
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Endurance classes, leakage limits and temperature classes

Isolating valves [COx]

Class CO1 CO2 CO3

Mechanical cycles 205 1500 2500

Control valves [CCx]

Class CC1 CC2 CC3

Mechanical cycles 20 000 60 000 100 000

Temperature classes

Test temperature −196°𝐶 −46°𝐶 −29°𝐶 𝑅𝑇 200°𝐶 400°𝐶

Test coverage −196°𝐶 𝑡𝑜 𝑅𝑇 −46°𝐶 𝑡𝑜 𝑅𝑇 −29°𝐶 𝑡𝑜 𝑅𝑇 +5°𝐶 𝑡𝑜 + 40°𝐶 𝑅𝑇 𝑡𝑜 200°𝐶 𝑅𝑇 𝑡𝑜 400°𝐶

Class

(helium)

Measured leak

rate (mass flow)

Measured leak

rate (mass flow)

Measured leak rate

(volumic flow)

𝑚𝑔 ∗ 𝑠−1 ∗ 𝑚−1

stem perimeter

(for information)

𝑚𝑔 ∗ 𝑠−1 ∗ 𝑚𝑚−1 stem

diameter through stem 

seal system

𝑚𝑏𝑎𝑟 ∗ 𝑙 ∗ 𝑠−1 per mm

stem diameter through 

stem seal system

AH ≤ 10−5 ≤ 3,14 ∗ 10−8 ≤ 1,78 ∗ 10−7

BH ≤ 10−4 ≤ 3,14 ∗ 10−7 ≤ 1,78 ∗ 10−6

CH ≤ 10−2 ≤ 3,14 ∗ 10−5 ≤ 1,78 ∗ 10−4

Class

(methane)

Measured stem

leakage (sniffing

method)

𝑝𝑝𝑚𝑣

AM ≤ 50

BM ≤ 100

CM ≤ 500

Measured body leakage

𝑝𝑝𝑚𝑣

≤ 50
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The course of the testing of control valves

▪ Preliminary tests at the room temperature (test 1)

▪ Mechanical cycle test at the room temperature (test 2)

▪ Static test at the selected test temperature (test 3)

▪ Mechanical cycle test at the selected test temperature (test 4)

▪ Intermediate static test at the room temperature (test 5)

▪ Final test at the room temperature (test 6)
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Test results*

* Presented test results have been prepared for informational purpose only.

0

50

100

150

200

250

300

350

400

450

1,0E-08

1,0E-07

1,0E-06

1,0E-05

1,0E-04

1,0E-03

0 10000 20000 30000 40000 50000 60000 70000

Te
m

p
er

at
u

re
 [

°C
] 

  
P
re

ss
u

re
 [

b
a
r]

Le
ak

 r
at

e 
[m

b
ar

*l
/(

s*
m

m
)]

Cycle Number

Leakage and Temperature Chart

Leak rate Limit Temperature Pressure

CC1 CC2



TESTING 

LABORATORY

www.spetech.eu

Valve designation - explained

ISO Fugitive Emissions

Tightness class:

≤ 1,78 ∗ 10−6 𝑚𝑏𝑎𝑟 ∗ 𝑙 ∗ (𝑠 ∗ 𝑚𝑚)−1

Endurance class:

60 000 mechanical cycles

Number of Steam Seal Adjustments:

1

Temperature class:

RT-200°C

Nominal pressure:

Class 150

Test acc. to:

ISO 15848-1
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THANK YOU!

QUESTIONS?

Mateusz Romański

Laboratory Engineer

mromanski@spetech.eu


