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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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blanation on the meaning of ISO specific terms and €xpressions related to conforn
L, as well as information about ISO’s adherence to the WTO principles in the Technical Barn
BT), see the following URL: Foreword — Supplementary information.

ittee responsible for this document is ISO/TC" 153, Valves, Subcommittee SC 1, Des
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1 edition cancels and replaces the first edition (ISO 15848-1:2006) which has been technic
e main changes are the following:

te at the stem seal (Table 1) is expressed in mbar-l-s-1 per mm stem diameter;

g method is replaced by a¢cumulation or suck through method to measure leak rate f
pal with Helium (AnnexA);

e is expressed in ppmyj leakage with methane is measured by sniffing;

for tightness Class AH,}eak rate < 1,78:10~7 mbar-l's-I'mm-1 (10-5 mg-s-1-m-1);

bropriate leak rate is given for Classes BH and CH;

n of Table’3 which gives tightness classes for stem (or shaft) seals with methane;
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cation of the number of mechanical cycles for isolating valves;

addition of Table 4;
addition of Figures 3, 4, and 5;
addition of type leak (A.1.3.4,B.1.4.2, B.1.6.1);

cation of Figure B.2;

cation of B.1.6.1 on calibration procedures;

deletion of Figure B.3;
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— addition of Table C.1 and modification of Table C.2.

[SO 15848 consists of the following parts, under the general title Industrial valves — Measurement, test
and qualification procedures for fugitive emissions:

— Part 1: Classification system and qualification procedures for type testing of valves

— Part 2: Production acceptance test of valves

© ISO 2015 - All rights reserved v
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Introduction
The objective of this part of ISO 15848 is to enable classification of performance of different designs and
constructions of valves to reduce fugitive emissions.

This part of ISO 15848 defines type test for evaluation and qualification of valves where fugitive
emissions standards are specified.

The procedures of this part of ISO 15848 can only be used with the application of necessary precautions
for testing with flammable or inert gas at temperature and under pressure.

vi © ISO 2015 - All rights reserved
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Industrial valves — Measurement, test and qualification
procedures for fugitive emissions —

Part 1:
Classification system and qualification procedures for type
tegting of vaives

1 [Scope

Thip part of ISO 15848 specifies testing procedures for evaluation of external leakage of [ralve stem
seals (or shaft) and body joints of isolating valves and control valves intendedfor application in volatile
air pollutants and hazardous fluids. End connection joints, vacuum application, effects of corfosion, and
radjation are excluded from this part of ISO 15848.

Thip part of ISO 15848 concerns classification system and qualifiéation procedures for type testing of
valyes.

2 |Normative references

The following documents, in whole or in part, arechormatively referenced in this documgnt and are
indispensable for its application. For dated references, only the edition cited applies. F¢r undated
refgrences, the latest edition of the referenced.décument (including any amendments) appligs.

wn

[S0|5208, Industrial valves — Pressure testing of metallic valves

EN [13185:2001, Non-destructive testing-— Leak testing — Tracer gas method

3 |Terms and definitions

For|the purposes of this dectiment, the following terms and definitions apply.

31
body seals
any|seal in presSure containing part except stem (or shaft) seals

3.2
Class
conpenient round number used to designate pressure-temperature ratings

Note 1 to entry: It is designated by the word “Class” followed by the appropriate reference number from the
following series: Class 125, Class 150, Class 250, Class 300, Class 600, Class 900, Class 1 500, Class 2 500.

3.3
concentration
ratio of test fluid volume to the gas mixture volume measured at the leak source(s) of the test valve

Note 1 to entry: The concentration is expressed in ppmv?1),

1)  Parts per million volume is a unit deprecated by ISO. 1 ppmv = 1 ml/m3 = 1 cm3/m3.

© IS0 2015 - All rights reserved 1
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3.4
control va

lve

power operated device which changes the fluid flow rate in a process control system and which consists
of a valve connected to an actuator that is capable of changing the position of a closure member in the
valve in response to a signal from the controlling system

3.5

fugitive emission
chemical or mixture of chemicals, in any physical form, which represents an unanticipated or spurious
leak from equipment on an industrial site

3.6
leakage
loss of the
test condit

3.7

leak rate
mass flow
system or
through st

3.8

test fluid through the stem (or shaft) seal or body seal(s) of a test valve under the)speci
ons and which is expressed as a concentration or a leak rate

rate of the test fluid, expressed in mg-s-1 per millimetre of stem diameter through stem
volumic flow rate of the test fluid, expressed in mbar-l-s-1 per millimetre of stem diam
bm seal system

local leakage

measurem

39

ent of the test fluid leakage using a probe at the leak seurce point

mechanical cycle of control valves

for linear/
+10 % of fu

3.10

1l stroke/angle

mechanical cycle of isolating valves

motion of 3
fully closec

3.11
nominal s
DN
alphanume
purposes,

| position

VAS

ric designation of size for components of a pipework system, which is used for refere
Fomprising the-letters DN followed by a dimensionless whole number which is indire

related to physical size/inmillimetres, of the bore or outside diameter of the end connections

Note 1 to er]
series: 10, 1

try: Theiominal diameter is designated by the letters DN followed by a number from the folloy
b, 20, 25,732, 40, 50, 65, 80, 100, 125, 150, 200, 250, 300, 350, 400, etc.

Note 2 to e

fied

Seal
bter

otary control valves, test cycles performed.at 50 % of stroke/angle with an amplitude of

valve obturator moving from fullyz€losed position to fully opened position, and returninlg to

nce
ctly

ving

t be

used for cal f

rItry: The number following the letters DN does not represent a measurable value and should ng

Note 3 to entry: Adapted from ISO 6708:1995, definition 2.1.

3.12
nominal p
PN

ressure

numerical designation relating to pressure, which is a convenient rounded number for reference
purposes, comprising the letters PN followed by the appropriate reference number

Note 1 to entry: All equipment of the same nominal size (DN) designated by the same PN number have compatible
mating dimensions.

Note 2 to entry: The maximum allowable working pressure depends upon materials, design, and working
temperatures and is selected from the pressure/temperature rating tables in the appropriate standards.

2
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Note 3 to entry: The nominal pressure is designated by the letters PN followed by the appropriate reference
number from the following series: 2,5, 6, 10, 16, 20, 25, 40, 50, etc.

Note 4 to entry: Adapted from ISO 7268:1983, definition 2.1.

3.13

isolating valve

valve intended for use principally in the closed or open position which can be power actuated or manually
operated

3.14

pel":Ul mance-—class
levgl of the performance of a test valve

Note 1 to entry: The performance classes are defined in Clause 6.

valye component extending into the valve shell to transmit the-lihear/rotary motion from thg actuating

pressure
sure used for testing the valve which, unless otherwise specified, is the rated pressure gpecified at
est temperature and the shell material of a test valve in the relevant standards

temperature
temperature selected for the test as measured inside the test valve

1 to entry: The test temperature is given in Table 5.

mal cycle
ge of thie temperature from the room temperature to the specified test temperature anf return to
oom-temperature

totalTeaKage
collection of leakage of the test fluid at the leak source using an encapsulation method

3.22
type test
a test conducted to establish the performance class of a valve

4 Symbols and abbreviations
Mair predicted maximum leakage

SSA stem (or shaft) seal adjustment

© IS0 2015 - All rights reserved 3
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ODstem
RT

NOTE

5 Type

5.1 Test

stem outside diameter

room temperature

The abbreviation SSA corresponds to the abbreviation of “Stem Seal Adjustment”.

test

conditions

5.1.1 Pr
Only a fully

A valve sh

accepted i accordance with ISO 5208 or any other applicable standard and no subsequent protec

coating shg

Additional
shall not af

The test v,
equipment
test. If the

pparation of a valve to be tested
r assembled valve shall be used for the test.

i1l be selected from standard production at random. The valve shall have {been tested

1l have been applied.

seal arrangements to allow the stem sealing system leakage measubement is permitted
fect the sealing performance of the valve.

hlve interior shall be dried and lubricants (if any) shalkbe removed. The valve and
shall be clean and free of water, oil, and dust and the packing may be changed prior to
Falve packing is changed prior to the test, it should be dene under the supervision of the v

manufact

If a test valve is equipped with a manually adjustable stem(or shaft) seal(s), it shall be initially adjus
according fo the manufacturer’s instructions and recorded in the test report as provided in Clause ¥.

The valve

5.1.2 Te

The test fl
same test f

5.1.3 Te

Valve mech

and the selected test temperature other than the room temperature (see 5.2.4.1).

The test te

5.1.4 Mg

er.

anufacturer shall select the appropriate,actuating device.

st fluid

hid shall be helium gas of 97.%-minimum purity or methane of 97 % minimum purity.
luid shall be used throughetit'the test.

5t temperature
anical cycling istearried out at the room temperature or in the steps of the room temperat
mperature\Shall be recorded for each leakage measurement.

asurement of test valve temperature

and
tive

and

test
the
hlve

ted
4

The

ure

The temperature of the test valve shall be measured at three locations, as shown in Figure 1, and
recorded in a test report.

rement at location 1 shall be used to determine the test temperature.

the test report.

(or shaft) seal(s) for information.

a) Measu
b)
c)
d)

where
4

heating elements penetrate the blind flanges).

Measurement at location 2 is also made for information. Any use of insulation shall be detailed in

Measurement at location 3 is used to determine the external valve temperature adjacent to the stem

Measurement at location 4 is an option if measurement location 1 is not possible (except in the case

© ISO 2015 - All rights reserved
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All temperatures at location 1, 2, and 3 (and 4) shall be stabilized before leakage is measured (see
Figures 2 and 3). Temperature at location 3 shall be stabilized for minimum 10 min prior to leakage
measurement.

Check if the temperature variation is within +5 %.

B 13 mm
4 §§__7

NN 1 -
Key
1 |location 1: flow path (temperature T1)
2 |location 2: valve body(temperature T3)
3 |location 3: stuffingbox (temperature T3)
4 |location 4: optienal for flow path (temperature T1)

Figure 1 — Measurements of temperature

© IS0 2015 - All rights reserved 5
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T test

Key

Ttest

T1

T

T3

t

to

to+ 10 min

Figure 2 — Stabilization of temperatures (when the valve is internally heated or cooled)

- Ty
B T,
B T,
B T,
R T,
R Ts
to) 't + 10 min t

test temperature, °C

stabilization temperature at location 1 (flow path)
stabilization temperature at location 2 (valve bedy)
stabilization temperature at location 3 (stuffing box)
time

stabilization of temperature at locationw3 (stuffing box)
start of mechanical cycles
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T test : _TZ
i T,
i -T;
B T,
i ~T,
B T3

Key]
Ttes
T1
T2
T3

to
to+

5.1

5.1

to to + 10 min

test temperature, °C

stabilization temperature at location 1 (flow.path)
stabilization temperature at location 2 (valve body)
stabilization temperature at location™3 (stuffing box)
time

stabilization of temperature:atlocation 3 (stuffing box)
[0 min  start of mechanical cycles

Figure 3 — Stabilization of temperatures (when the valve is externally heated or ¢

5 Leakage measurement

5.1 Stem.[or shaft) leakage measurement

Leakage shall’be measured from a test valve at rest in the partly open position.

Thd

leakage measurement shall be performed

ooled)

— by the global method (vacuum or bagging) according to the procedures described in Annex A, or

— by the local leakage measurement (sniffing) according to the procedures described in B.2.

5.1.

5.2 Body seal leakage measurement

Thelocal leakage shall be measured by sniffing method according to the procedure described in Annex B.

Evaluation of the end connections should be done to ensure that they do not affect the results of the
evaluation of the body seals.

© ISO 2015 - All rights reserved
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5.1.5.3 Leakage-measurement records

All results of leakage measurements shall be recorded in a test report as specified in Clause 7.
5.2 Test procedures

5.2.1 Safety rules

Testing with high pressure gas is potentially hazardous and thus all applicable local safety rules and
adequate safety measures shall be followed. If methane (CH4) is used, the combination of the test
pressure afid TeMperature snatt be reviewed for possibie combusTion CONCerns.

5.2.2 Tept equipment

The test equipment shall be appropriately selected to

a) apply 4nd maintain the test pressure within a range of +5 % of the nominal valde;
b) apply yalve mechanical cycles,

c) heat or cool the test valve to the selected test temperature and maintain‘it within a range of +p %
but not exceeding 15 °C; no mechanical cycling is permitted duringtemperature change,

d) measufre and record time, pressure, temperature, leakage, and duration of a valve mechanical cycle,
e) measufre and record actuation forces or torques to operatefatest valve, and

f) measufre and record the stem sealing system loading, if‘applicable.
5.2.3 St¢ém (or shaft) seal adjustment (SSA)

5.2.3.1 Number of stem seal adjustment

Mechanical] adjustments of stem (or shaft)'sealing system during the type test shall be permitted ¢nly
once, as shown below, for each of qualification stage done according to Figures 4, 5, and 6, if stem
(or shaft) leakage has been measuredin excess of the target tightness class selected from Tables 1 tp 4.

The maxinjum retightening force\(or torque) to apply shall be determined prior to the type test.

EXAMPLE
— A maxiniuii of one adjustment is accepted for CC1 or CO1.
— A maximum of two adjustments is accepted for CC2 or CO2.

— A{maximum of three adjustments is accepted for CC3 or CO3.

5.2.3.2 Test failure after stem seal adjustment

If a stem (or shaft) sealing arrangement fails to achieve the target tightness class, or it is not possible
to continue mechanical cycling, the test shall be considered terminated, and the test valve shall be
evaluated for qualification of lower tightness and endurance classes, if applicable.

5.2.3.3 Reporting the number of SSA

The total number of stem (or shaft) seal adjustment shall be recorded in the test report and indicated in
the designation of the valve classification as “SSA-1”, “SSA-2”, and “SSA-3”".

8 © IS0 2015 - All rights reserved
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5.2.4 Test description

5.2.4.1 General

The

test description is the following:

a) Thetestvalveshallbe mounted onatestrig,accordingto the instructions given by the manufacturer.

b) The valve mounting shall be principally made with a stem (or shaft) positioned vertical. A valve
intended for use in other positions shall be mounted with the stem (or shaft) positioned horizontally.

)

d)

)

g)

5.2
Unl
tigh
ford

Ful

5.2

Thd
rotd

The

acting on.the valve stem, and these values shall be recorded.

NOT

instructions. For valves using packings as a stem seal, the tightening torque of the'gla
shall be measured and recorded at the beginning of the test and after any stem seal-adju

The target number and combination of mechanical and thermal cycles shall be selecte
endurance classes specified in Figures 4, 5, and 6.

Leakage from the stem (or shaft) seal and from the body seals shall be'séparately meas
valve does not allow such a separate measurement, the total leakage of both stem (or
body seals shall be measured at the same time according to Annex‘A and Annex B respe

Actual methods of mechanical cycles other than those specified in 5.2.4.2 and 5.2.4.3
accordance with the manufacturer’s instructions, and opéning, closing, and dwelling ti

test valve.

Valve opening and closing force (or torque) shalHyé measured and recorded at the startf
end of the test, following subsequent stem seal adjustments if applicable.

4.2 Mechanical cycles of isolating valves

bss otherwise specified by the valvesmanufacturer, the valve seating force (or torque) r
tness under a differential pressure of 0,6 MPa (6 bar), air or inert gas shall be used as th¢
e (or torque) for mechanical cycle’of a test valve.

y back seating a test valveis'not required.

4.3 Mechanical cycles of control valves

stem motion ofJinear action valves shall be between 1 mm/s and 5 mm/s. The shaff
iry control valves shall be between 1°/s and 5°/s.

actuatot to operate a test valve shall withstand only the pressure and friction force

E Measurement of friction force (or torque) is principally intended to check the packing frig

All'sealing systems shall have been properly adjusted beforehand, according to the manjufacturer’s

hd boltings
stment.

d from the

ired. If the
shaft) and
rtively.

shall be in
me shall be

recorded in the test report. Basically, they shall represent the intended operating condlitions of a

and at the

bquired for
P minimum

motion of

[or torque)

tion usually

exp

5.2.

Ubbt‘d dadsS LhC L‘lCdd ‘Ud[ll,‘l.

4.4 Preliminary tests at the room temperature (test 1)

The tests are carried out as shown below.

a)
b)

c)

©IS

Pressurize a test valve with the test fluid to the test pressure as specified in a relevant s

After the test pressure has been stabilized, measure leakages both from the stem (or sha
from the body seals, in accordance with Annexes A and B, respectively.

Record the test result in a test report.

02015 - All rights reserved
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5.2.4.5 Mechanical cycle test at the room temperature (test 2)

The tests are carried out as shown below.

a) Perfor

b) Measu

m mechanical cycles at room temperature while the test valve is kept pressurized.

re the leakage from the stem (or shaft) seal only, in accordance with Annex A.

c) Record the testresultin the test report.

d) Repeat the testin case of Class CO1 and CC1, as indicated in Figures 4 and 6.

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

The tests are carried out as shown below.

a) Pressyrize a test valve with the test fluid to the test pressure as specified in a relevant standard

the sel

b) After
tempe

pcted test temperature selected from Table 5.

he test pressure has been stabilized, adjust the valve temperature to the selected
ature, ensuring that the test pressure does not exceed the levelspecified in the reley

standqrd.

c) After the valve temperature has been stabilized with an allowanee of +5 % with a maximur

15 °C,

measure the leakage from the stem (or shaft) seal only inaccordance with Annex A.

d) Record the testresultin the test report.

e) Repeatthe testin case of Class CO1 and CC1, as indicated\in Figures 4 and 6.

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

The tests are carried out as shown below.

a) Perfor

b) Measu

m mechanical cycles at the selected.test temperature while the test valve is kept pressuri

Ire the leakage from the stem'(or shaft) seal only in accordance with Annex A.

c) Record the testresultin a testfeport.

d) Repeafthe testin case of €lass CO1 and CC1, as indicated in Figures 4 and 6.

5.2.4.8 1

htermediate-Static test at the room temperature (test 5)

The tests are carriedout as shown below.

a) Allow

h test\alve to return to the room temperature, without artificial cooling (or heating).

for

test
fant

h of

ed.

15

seal

b) After thexalve temperature has been stahilized measure the Iququ from the stem (m‘ chqﬂ')
only in accordance with Annex A.

c) Record the testresultin a test report.

5.2.4.9 Final test at the room temperature (test 6)

The tests are carried out as shown below.

a) Allow a test valve to return to the room temperature, without artificial measures.

b) After the valve temperature has been stabilized, measure the leakage from the stem (or shaft) seal
in accordance with Annex A and from body seals in accordance with Annex B.

c) Record the test results in the test report.

10

© ISO 2015 - All rights rese

rved


https://standardsiso.com/api/?name=fecb529bd4d21bbb28ba825c0c5ad2e6

ISO 15848-1:2015(E)

5.2.4.10 Post-test examination

After all the tests have been successfully completed, the test valve shall be disassembled and all sealing
components shall be visually examined to record notable wear and any other significant observations
for information.

5.2.4.11 Qualification
Tested valves shall be qualified when

— all steps of test procedures have been satisfactorily performed for the target performance class, and

— |all leakage measurements are verified equal or lower than the values specified for|the target
performance class.

6 |Performance classes

6.1| Classification criteria

Valye operating conditions and hazards of the line fluid being handled can result in different levels of
valye emission performance.

The purpose of Clause 6 is to define classification criteria resulting from the type test.
A performance class is defined by the combination of the\fellowing criteria:

a) |“tightness class”: see Tables 1 and 2 (helium as.tést fluid), Tables 3 and 4 (methane as tept fluid);
b) [“endurance class”: see Figures 4, 5, and 6;

c) |“temperature class”: see Table 5.
6.2| Tightness classes

6.2]1 Definition

Tightness classes are defined’ only for stem (or shaft) sealing systems.

Table-1 — Tightness classes for stem (or shaft) seals with helium

Measured leak Measured leak |Measured leak rate
rate (mass flow) | rate (mass flow) (volumic flow)

mbar-l's-1 per mm Remarks
stem diameter
through stem seal

4
Sy SLTIIl

(Glass mg-s~I-m-1stem | mg-s~:mm-1stem
perimeter diameter through
(for information) | stem seal system

Typically achieved with bellow seals
AHa <10-5 <3,14-10-8 <1,78:10-7 or equivalent stem (shaft) sealing
system for quarter turn valves

Typically achieved with PTFE based
packings or elastomeric seals

BHb <10-4 <3,14-10-7 <1,78-10-6

Typically achieved with flexible

b -2 10-5 10-4
CH <10 <3,1410 <1,7810 graphite based packings

a  Measured by the vacuum method as defined in Annex A.

b Measured by the total leak rate measurement method (vacuum or bagging) as defined in Annex A.

© IS0 2015 - All rights reserved 11
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Table 2 — Leakage from body seals with helium

Measured leakage
ppmv

<50

NOTE
Annex B.

Measured by the sniffing method as defined in

Table 3 — Tightness classes for stem (or shaft) seals with methane

Class Measured leakage (sniffing
method as described in Annex B)
ppmv
AM <50
BM <100
CM <500

Table 4 — Leakage from body seals with methane

Measured leakage (sniffing method as descfibed in

Annex B)
ppmv

<50

6.2.2 Ht]lium as test fluid

When the

6.2.3 Mg

When the ffest fluid is methane, the tightness classes are identified as Class AM, Class BM, and Class

6.2.4 Co

There is ng
local sniffé

There is ng

6.3 End

est fluid is helium, the tightness classes,are identified as Class AH, Class BH, and Class CH.

thane as test fluid

Frelations

irance classes

correlation intendéd-between measurements of total leak rate as described in Annex A
d concentration@s'described in Annex B.

correlationintended between the tightness classes when the test fluid is helium (Class
Class BH, and Class€H) and when the test fluid is methane (Class AM, Class BM, and Class CM).

and

AH,

6.3.1 Mechanical-cycle classes for isolating valves

The required minimum number of mechanical cycles for isolating valves shall be 205 cycles (full stroke)
with two thermal cycles (a total of 50 cycles at RT, 50 cycles at test temperature, 50 cycles at RT, 50 cycles
at test temperature and 5 cycles at RT). This classification stage shall be identified as CO1 (see Figure 4).
An extension to classification CO2 shall be accomplished by addition of 1 295 mechanical cycles with
one thermal cycle (795 cycles at RT followed by 500 cycles at test temperature). Further extension to
CO03, etc. shall be achieved by addition of 1 000 mechanical cycles with one thermal cycle (see Figure 5).

12
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T[ 1P
r T
Trest T BF——m4 BF————4] Lq
§ P
S pe DO r
RT A L,
0 50 100 150 200 250
CO1, N=205 N

Ttest test temperature, °C

L1 | measurement of leakage of stem seal
Ly | measurement of leakage of body seal
N | number of mechanical cycles

P | test fluid pressure

NOTE The numbers 1 to 6 refer to the test. S§équences test 1 to test 6 as defined in 5.2.4.4 to 5.2.4

Figure 4 — Mechanical-gycle classes for isolating valves (endurance Class CO

o

)
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CO1 (N=205) N
— CO2 (N=1500)

Key

Ttest test temperature, °C

L1 measufement of leakage of stem seal

Ly measufement of leakage of body seal

N numbdr of mechanical cycles

P testfluid pressure

NOTE ’

Figure

6.3.2 Madchanical-cycle classes for control valves

The requir

thermal cy
stage shalll

of 40 000

20 000 cyg

requireme

14

nt for'\CC2 (see Figure 6).

€03 (N=2500)

'he numbers 1 to 6 refer to the test sequences test 1 to test 6 as defined in 5.2.4.4 to 5.2.4.9.

5 — Mechanical-cycle classes.for isolating valves (endurance Classes CO2 and CO3}

bd minimum number of mechanical cycles for control valves shall be 20 000 cycles having
cles (a total of 107000 cycles at RT and 10 000 cycles at test temperature). This classificati
be identified as CC1. An extension to classification CC2 shall be accomplished by addi
mechanical cycles having one thermal cycle (a total of 20 000 cycles at RT followed
les at test'temperature). Further extension to CC3 etc. shall be achieved by repetition of

fwo
on
fion

—

the
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T
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. D S

i P
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0 20000 40000 60000 80000 100000 120000

———  » C(C1 N

» CC2 > CC3

Key]
Trest testtemperature, °C

L1 | measurement of leakage of stem seal
Ly | measurement of leakage of body seal
N number of mechanical cycles

P test fluid pressure

NOTE The numbers 1 to 6 refer to the'test sequences test 1 to test 6 as defined in 5.2.4.4 to 5.2.4

6.4f Temperature.classes

Figure-6— Mechanical-cycle classes for control valves

o

The target tempefature class shall be selected from Table 5. If the test is carried out at any tgmperature
other than thasé specified in Table 5, the next lower class shall apply in case of the test tgmperature
being above®ero, or the next higher class shall apply in case of the test temperature being bg¢low zero.

EXAMPLE If the test temperature is 405 °C, the value shall be classified as (t400 °C).

l'able 5 — Temperature classes

(196 °C) (t-46 °C) (tRT)

(€200 °C)

(t400 °C)

-196 °C -46°C Room temperature, °C

200 °C

400 °C

All test temperatures shall be recorded in the test report.

— Testat =196 °C qualifies the valve in the range -196 °C up to RT.

— Testat -46 °C qualifies the valve in the range -46 °C up to RT.

— Test at RT qualifies the valve in the range -29 °C to +40 °C.

— Testat 200 °C qualifies the valve in the range RT up to 200 °C.

© ISO 2015 - All rights reserved
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— Testat 400 °C qualifies the valve in the range RT up to 400 °C.

To qualify a valve in the range -46 °C up to 200 °C, two tests are necessary:

— The test at =46 °C qualifies the valve in the range -46 °C up to RT;

— The testat 200 °C qualifies the valve in the range RT up to 200 °C.

Alternative temperature classes shall be subject to the agreement between the manufacturer and the

purchaser.

6.5 Exaimples of class designation

— tightng
— endurg
— 1is¢
— co
— tempe

— test py
in bar
ISO 15

— numbq

6.6 Mar

In addition
in accorda
emission, g

EXAMPLE 1
EXAMPLE 2
EXAMPLE 3

7 Repo
The testre

a) name :

ss class: B (reference in Table 1)

Ince class:

lating valve CO1 (reference in Figure 4);
htrol valve CC1 (reference in Figure 6).

rature class: a test at t200 °C and a test at t—-46 °C

at room temperature and at test temperature for specific tests; the standard refereng
848-1

r of stem seal adjustments (SSA): 1
king
to the marking required by relevant standards, production valves qualified by type tes

nd the information as indicated in 6.5.

Performance class: ISO FE BH (orBM) — CO1 — SSA 1 — t(-46°C, 200 °C) — PN 16 — ISO 1584
Performance class: ISO EE'BH (or BM) — CO1 — SSA 1 —t(-46°C, 200 °C) — CL150 — ISO 1584
In case of specific testsin bars:
Performance class?ISO FE BH (or BM) — CO1 — SSA 1 — t200 °C — (40/30) — ISO 15848-1.
r'ting
port shall include the following information:

indhaddress of the valve manufacturer;

essure: according to PN or ANSI class rating depending on a relevant valve standard or

e is

[ing

hce with this part of ISO 15848 can. he'marked with “ISO FE”, which stands for ISO fugitive

8-1.

8-1.

b) valve sizes and pressure class;

c) valve model number and style;

d) method of sample selection;

e) diagram of the testrig and the data of the test equipment, including the detector make and model or
the probe flow rate where any sniffing measurement is quoted;

f) date of test;

g) reference standards with applicable revision numbers;

h) test fluid;

16
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i) valve performance classes achieved;

j) valve mounting instructions;

k) valve repacking before type test to be reported, if applicable;
1) insulation of test valve to be reported, if applicable;

m) valve operation data:

— valve operating torque or force;

— gland bolt tightening torque;

— stroke/angle;

n) |description of the actuator, if applicable;
0) |copy of the test sequence;

p) |detailed results of the test;

q) |qualification certificate: the certificate shall indicate the number of the standard and|its year of
issue (e.g. ISO 15848-1:2015).

The specific product data file including the following information shall be the responsibjlity of the
manufacturer and shall be included as an annex:

a) |cross sectional valve assembly drawing;

b) |[bill of valve materials;

c) |stem or shaft seal description, dimensions; and specifications;
d) [body seal(s) description, dimensionsjand specifications;

e) |material specifications of stem (or'shaft) seal components;

f) |hydrostatic test certificates

8 |[Extension of qualification to untested valves

Updan the successful.completion of the test program as defined in this part of ISO 15848, this qlialification
can|be extendedtountested sizes and classes of valves of the same type, if the following critefia are met:

a) |the stem (or shaft) seals and body seals are of the same material, design (shape), and copstruction,
independent of the size;

b) |l6ading arrangement applies a similar sealing stress to the seal element as that applied in the test
Vaive;

c) the type of motion of the stem (or shaft) is identical;

d) tolerances classes and surface finishes specifications of all valve components which affect sealing
performance are identical;

NOTE The tolerances classes are in accordance with ISO 286-1 and ISO 286-2.

e) stem diameters are from half to twice the tested valve diameter, half diameter and double diameter
included: Dy/2 < D < 2 Dy with Dy being the stem diameter of the tested valve;

f) the valve class or PN designation is equal or lower;

© IS0 2015 - All rights reserved 17
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g) therequired temperature class falls between the room temperature and the test temperature of the
qualified valve;

h) the tightness class required is equal to, or less severe than that of the qualified valve.

The use of gearbox or other actuator does not require separated qualification, provided above criteria
are met.
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A. 1 Vacuum method (helintm onlyv)
 J—acddi-nRe e a-neHn-ontyy

ISO 15848-1:2015(E)

Annex A
(normative)

Total leak rate measurement

A.1.1 General

Thi

of ap industrial valve in using a helium mass spectrometer.

Thd test fluid is helium (97 % purity).

A.1{2 Principle

The principle of the vacuum method is illustrated in Figure A.1. The-leakage source is enclose

cha

The tight chamber may be fulfilled by the design of the stem sealing system.

Key]

2
3

5 Clause specifies the vacuum method used to measure the total leak rate of the stem seal

mmber, which is evacuated and then connected to the heliuni mass spectrometer.

p—
[ ]
[]

vacuum chamber

pressurized helium
vacuum helium detector

Figure A.1 — Principle of the vacuum method

A.1.3 Equipment and definitions

A.1.3.1 Helium mass spectrometer

The helium mass spectrometer type and main characteristics shall be specified.

©IS

02015 - All rights reserved
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The sensitivity of the helium mass spectrometer shall be in accordance with the range of the leak rate
to be measured.

The helium mass spectrometer measurement corresponds to the rate at which a volume of helium at
specified pressure passes a given cross section of the test system (SI unit: Pa-m3-s-1).

Then, the leak rate is reported to the outer stem diameter (see A.1.7).

Asregards the helium systems, the instrument shall have sensitivity atleast 1:10-9-mbar-1l-s-1 for helium.

The respons

calibrated
spectrome

The elapse
the equilib

A.1.3.2 Auxiliary pump system

The size o
ultimate a|
sensitivity

A133 H

It shall be possible to apply helium pressure up to the nominal test pressure of the valve.

Al134 S

In order td
connection

The standd
leak shall
mass spect

a pern

glass dr quartz. The standard shall have a helium leakage rate in the range of 1 x 106 atm-cm3

psolute pressure and pump speed capability shall be sufficient_to attain required

Ler and when the increase in helium mass spectrometer output signal becomes stable,

time between the helium application and the moment where the reading represents90 ¢
Fium signal is the response time of the helium mass spectrometer.

" the tested valve can necessitate the use of an auxiliary vacuum pump system. Then

and response time.

elium pressurization

tandard calibrated leak

evaluate the response time of the wholeiméasuring system, the standard calibrated
should be placed on the vacuum enclosure as near as possible to the stem sealing systen

rd calibrated leak may be either of apérmeation or a capillary type. The standard calibrz
be selected depending on the tighthess class of the tested valve. Depending on the hel
rometer manufacturer, different standard calibrated leaks exist for one item of equipme

leation type leak standard, which shall be a calibrated permeation type leak through fu

e time of the helium mass spectrometer is evaluated (or verified) by using the standard

ass

o of

the
test

eak

—

ted
um

sed
s to

The
the

1 x 10110 atm-cm3/s (1 x 10c2)Pa-m3/s to 1 x 10-11 Pa-m3/s);

— a capillary type leak standard, which shall be a calibrated capillary type leak through a tube.
standdrd shall haveyaleakage rate equal to or smaller than the required test sensitivity times
actual [percent test-concentration of the selected tracer gas.

A.1.4 Calibration

A.1.4.1 Helium-mass-speetromete:

A.1.4.1.1 Warm up

The instrument shall be turned on and allowed to warm up for the minimum time specified by the

manufactu

A.1.4.1.2

rer of the instrument prior to calibrating with the calibrated leak standard.

Calibration

The instrument shall be calibrated as specified by the manufacturer of the instrument using permeation
or a capillary type standard.

20
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The helium mass spectrometer shall be calibrated

— atthe beginning of each test and routinely if the test takes a long time (e.g. calibration once a week),

A1l

and

over the tightness class range required.

4.2 System calibration

A standard calibrated leak with 100 % helium shall be attached, where possible, to the component as far
as possible from the instrument connection to the component (Figure A.2).

The
manufacturer of the instrument prior to calibrating with the standard calibrated leak) T

cali

a)

b)

A1

A1l

The
mejd

The

tem
con

A1l

instrument shall be turned on and allowed to warm up for the minimum time speei

brated leak shall remain open during system calibration until the response time has been

Evacuation: with the component evacuated to an absolute pressure sufficientfor conne
helium mass spectrometer to the system, the standard calibrated leakshall remain o
system calibration until the response time has been determined.

Response time of the full system: the time is recorded when the standard calibrated lea
to the system and when the increase in helium mass spectrometeér output signal becomes
elapse time between the helium application and the momentwhere the reading represe
the equilibrium signal is the response time of the systeni:Calibration measurement du
be approximately two times the instrument response time.

Background reading: background is established after determining response time. Th
calibrated leakis closed to the system and the instrument reading shall be recorded when
stable.

.5 Requirements for the test

5.1 Tight chamber

tight chamber shall be tight ‘enough to enhance the establishment of a vacuum warf}
jsurement accuracy.

perature and aveid-any overheating of the valve body that is not representative of rea
ditions.

5.2 Instrumented stem sealing system

Its

!

In addition_the operator shall check that

1L meet the same tightness requirements as the tight chamber.

fied by the
standard
termined.

‘tion of the
pen during

K is opened
stable. The
hts 90 % of
ation shall

b standard
itbecomes

anting the

tight chamber shall be-so sized as to allow the valve actuator to be moved. During hleating, the
inside of the tight chamber should be ventilated, or the tight chamber can be removed to s{

abilize the
operating

the vacuum tap is correctly positioned for leak rate measurement, and

the vacuum tap remains unclogged throughout the test.

In addition, the sealing of instrumented stem sealing system shall withstand the temperature and
mechanical cycling conditions required during testing (durability conditions).

While the stem sealing system is being instrumented, the modifications made on the gland shall maintain

ope

rating conditions representative of the real valve stem operation.
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A.1.5.3 Pollution and packing degradation

Provision shall be made for a filter to protect the helium mass spectrometer against any pollution, which
might result from packing degradation products and make the leak measurement erroneous.

Itisalsorecommended to properly establishavacuum withinthe spectrometer priortoany measurement,
so that to ensure the absence of any pollution and possibly eliminate it.

A.1.5.4 Safety

All accessories used to contain pressure in the valve body (flanges, bolting, all fittings, etc.) shall be
suitable for test pressure and temperature.

The valve flo be tested shall be carefully fastened before pressurization and cycling.

The pressyre inside the valve body shall be increased slowly.

A.1.5.5 Personnel qualification
This methq@d shall be applied by qualified and suitably trained operators.
A.1.6 Testing procedure

A.1.6.1 Testset-up

The test sef-up is shown schematically in Figure A.2.

6
% 7
1 I > ﬁ
o - 9
53— 0
| s =
1 4 \‘| Q’} 0000000000
NEH| i
5 —— 10
2 2 <
Key
1  heliumjat 97 % purity 6  standard calibrated leak
2 pressulecontrol 7  vacuum breaker (optional)
3 actuator 8—tested stenTseating
4  vacuum 9  helium mass spectrometer
5 helium 10 data acquisition

Figure A.2 — Equipment

A.1.6.2 Preparation of the tested valve
Before each test

— the valve is cleaned and dried, and
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the packing tightening checked.

The hydrostatic test shall be performed before testing the valve in high pressure and high temperature

con

ditions.

After the hydrostatic test, the packing shall be dry before any sealing test (when using packing in the
stem sealing system). It is recommended that the packing is replaced.

If the tight chamber encloses the entire valve, connection flanges shall be welded to avoid any leaks that
come from them. In this case, the measurements correspond to the leaks from stem sealing system and
body seals.

A1l

See

A1l
The

a)

b)
‘)
d)
€)
f)
g)
h)

6.3 Calibration

1.4.

6.4 Measurement
measurement is carried out as follows:

establishment ofa vacuum inside the tight chamber and connectionof the helium mass sp
to the tight chamber;

helium background levels recording;
valve pressurization;

test temperature stabilization;

leak recording;

leak stabilization (see Figure A.3);

leak measurement.

bctrometer

determination of the system response time (e.g. by use ofa ¢alibrated leak as shown in Higure A.2);
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2
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A.3 — Examples of stabilization times for leaks‘'measured using the global method

hKk rate calculation

method allows the measurement of, the total (global) leak rate of the stem sealing syst¢

The vacuuL]:
The measurement Ly is expressed in millibars.litre per second.

P11,

The mass flow rate, Ly, expressed in milligrams per second, is calculated from L, by the following
formula:

L,=L{x0,164 A1)
from EN 1779:1999, AnnexB; at 298 °K.
Then the l¢ak rate, Ly, expressed in milligrams per second per millimetre stem outside diametdr, is
calculated from Ly by the following formula:

Lt
Ll’IlTl = i (1%2)
steln

where

ODgtem  is the stem outside diameter, expressed in millimetres.

A.2 Bagging method (helium only)

A.2.1 General

This Clause specifies the bagging method used to measure the total leak rate of the stem sealing system

of an indus

24

trial valve using a helium mass spectrometer.
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The test fluid is helium (97 % purity).

Two methods can be used to measure the leak rate of the stem sealing system by bagging:
— the accumulation method as described in EN 13185:2001, 10.4;

— the “Suck Through Method” as described in Reference [14] and below.

A.2.2 Principle (“Suck Through Method”)

The pr1nc1ple of the “Suck Through Method" is 111ustrated in Flgure AA4. The leakage source is enclosed
by & : ete ougtya constant

floy
ale
bag) where it mixes with the leakage stream of the test gas. Then, it passes down the.sniffer grobe to the
insfrument detector. All leaked test gas passes through the helium mass spectrometer.

T —— 1

| |

| |

| |

| |

| |

1

4
(AT

2
Key
1 |bagged volume
2 |pressurized helium
3 |helium detector
4 |balancing tube

Figure A.4 — Principle of the bagging method (Suck Through Method)

A.2L3- Equipment and definitions

A.2.3.1 Helium mass spectrometer
The helium mass spectrometer type and main characteristics shall be specified.

The sensitivity of the helium mass spectrometer shall be in accordance with the range of the leak rate
to be measured.

The helium mass spectrometer measurement corresponds to the rate at which a volume of helium at
specified pressure passes a given cross section of the test system.

Then, the leak rate is reported to the stem outside diameter (see A.2.7).
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Asregards the helium systems, the instrument shall have a sensitivity of at least 1:10-9 mbar-l-s-1. When
using the bagging method with a sniffer, the sensitivity shall be at least 1-:10-7 mbar-l-s-1.

The response time of the helium mass spectrometer is evaluated (or verified) in using the standard
calibrated leak. The time is recorded when the standard calibrated leak is opened to the helium mass
spectrometer and when the increase in helium mass spectrometer output signal becomes stable.

The elapse time between the helium application and the moment where the reading represents 90 % of

the equilib

A.2.3.2

rium signal is the response time of the helium mass spectrometer.

The stem s

Key

1
2 valveb
3
4

The hypot}
throughou

A prelimin
to estimatse
to 90 % of

The increa
detector (n

The concey

agged volume

paling system is as presented in Figure A.5.
1

Qs (Cp) Q, Q, =0+ 0

Vo

valve stem

dy
volume
tor

Figure A:5 — Sealed volume

esisis thatthe concentrationlevel found by the detectoris representative of the concentra
f the volume V0.

hry measurement with a standard leak in the volume VO allows to verify this hypothesis
the system resporise time (time required to obtain a stable signal that corresponds at 1
Lhe leak).

sed coneentration of the tracer gas is the balance of inflow and outflows collected by
eglecting leakage of bagging).

tration C in the bag is measured continuously up to stabilization Ce.

fion

and
past

the
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Based on Reference [14], the calculated Q) is expressed by the following formula:

(Coo - Cf) X Qp
=-—— 7 P A.3
Ql (1 _ Cf) ( )
where
C isthe concentration in the bag;

Cw is the stabilized C versus time;

Cr isthe concentration of the inflow;

Qr is the inflow rate;

Q1 is the leakage flow rate;

Qp is the flow rate of the pump of the helium mass spectrometer.

A graphical presentation of Cw is given in Figure A.6.
1

Co

Key
1 reading of the helium mass spectrometer, in millibar litre per second (mbar-1l-s-1)
2 time, in second (s)

Figure A.6 — Graphical representation of reading

If C¢is negligible (typical concentration of helium in the air) and the flow probe, @, is equal to 1 cm3-s-1,
the reading of the helium mass spectrometer is close to the leak rate, Q).
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A.2.4 Calibration
A.2.4.1 Helium mass spectrometer

A.2.4.1.1 Warmup

The instrument shall be turned on and allowed to warm up for the minimum time specified by the
manufacturer of the instrument prior to calibrating with the calibrated leak standard.

A.2.4.1.2 Calibration of the helium mass spectrometer

The instrument shall be calibrated as specified by the manufacturer of the instrument using permeation
or a capillary type standard.

The heliun} mass spectrometer shall be calibrated

— atthe beginning of each test and routinely if the test takes a long time (e.g. calibfation once a week),
and

— over the tightness class range required.

A.2.4.2 System calibration

A standard calibrated leak with 100 % helium shall be attached, whete possible, to the component ag far
as possiblelfrom the instrument connection to the component (Eigtre A.7).

The instrument shall be turned on and allowed to warmyap for the minimum time specified by|[the
manufactufrer of the instrument prior to calibrating with.thé standard calibrated leak.

a) The vallve stem shall be positioned such that the-bag is at its maximum contained volume and af its
maximfum length. The standard calibrated ledk shall remain open during system calibration yntil
the redponse time has been determined.

b) Response time of the full system: the timke is recorded when the standard calibrated leak is opened
to the §ystem and when the increaseinhelium mass spectrometer output signal becomes stable.[The
elapse[time between the heliumapplication and the moment where the reading represents 90 4o of
the eqpilibrium signal is the résponse time of the system. Calibration measurement duration shall
be approximately two timesthe instrument response time.

c¢) Background reading: background is established after determining response time. The standard
calibrgted leakis closed to the system and the instrument reading shall be recorded when it becomes
stable.

A.2.5 Rejguirements for the test

A.2.5.1 Sealed volume

The sealed volume, or bag, shall be tight enough and fitted with a balancing tube long enough to ensure
all leakage is collected warranting the measurement accuracy.

The bag shall be sized and attached, so that to allow the valve actuator to be moved.

To replenish the extracted volume by the sniffer probe, a balancing tube of at least 50 probe-diameter-
length is connected to the bag, with the inlet connected to open air.

A.2.5.2 Instrumented stem sealing system

Piping, tubing, and hose connections between the sniffer probe and helium mass spectrometer shall be
capable of sealing against internal vacuum.

28 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=fecb529bd4d21bbb28ba825c0c5ad2e6

ISO 15848-1:2015(E)

Pick up and record the test temperature before the measurement.

In a
mec

Whi

ddition, the sealing of instrumented stem sealing system shall withstand the temperature and
hanical cycling conditions required during testing (durability conditions).

le the stem sealing system is being instrumented, the modifications made on the gland shall maintain

operating conditions representative of the real valve stem operation.

A.2.

5.3 Pollution and packing degradation

Provision shall be made for a filter to protect the helium mass spectrometer against any pollution, which

might result from packing degradation products, and make the leak measurement erronegus.

A2

5.4 Safety

All pccessories used to contain pressure in the valve body (flanges, bolting, allfittings, etc.) shall be

suitlable for test pressure and temperature.

The

the [valve body shall be increased slowly.

A.2

Thif method shall be applied by qualified and suitably trainéd operators.

A.2l6 Testing procedure

A2
The

Key

valve to be tested shall be carefully fastened before pressurization and cycling. The pressure inside

5.5 Personnel qualification

6.1 Testset-up

test set-up is shown schematically in Figure A.7.

-

helium

helium at 97 % purity

pressure control standard calibrated leak

B wWw N R

actuator helium mass spectrometer

[co RN B (0 ) NN )|

sealed volume or bag data acquisition

Figure A.7 — Equipment

A.2.6.2 Preparation of the tested valve

Before each test

© ISO 2015 - All rights reserved

the valve is cleaned and dried, and
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— the packing tightening checked.

The hydrostatic test shall be performed before testing the valve in high pressure and high temperature
conditions.

After the hydrostatic test, the packing shall be dry before any sealing test (when using packing in the
stem sealing system). It is recommended that the packing is replaced.

A.2.6.3 Calibration

See A.2.4.

A.2.6.4 :Treasurement
The measurement is carried out as follows:

a) establishmentofapressure-balanced sealed volume and connection ofthe helium mass spectromgter
probe fo the sealed volume;

b) determination of the system response time in accordance with A.2.4.2 (e.g./by use of a calibrjted
leak ag shown in Figure A.7);

c) heliun] background levels recording;

d) valve pressurization;

e) testtemperature stabilization;

f) leakrdcording;

g) waiting for leak stabilization (Figure A.6);

h) leak masurement.

A.2.7 Lieak rate calculation
The baggirlg method allows the measurement of the total (global) leak rate of the stem sealing syst¢m.
The measurement Ly, is expressed‘in’'millibars litre per second (mbar-1-s-1).

The leak 1fate, Lym, expressedin millibars litre per second per millimetre stem outside diamgter
(mbar-l's-1imm-1), is calculated from Ly by the following formula:

L
A (h4)
" )Dstem

where

ODgtem 1S the the stem outside diameter, expressed In millImetres.

If required, the mass flow rate, Ly, expressed in milligrams per second, is calculated from Ly by the
following formula:

L= L, x0,164 (A.5)

from EN 1779:1999, Annex B, at 298 °K.
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Then the leak rate, Ly, expressed in milligrams per second per millimetre stem outside diameter, is
calculated from Ly, by the following formula:

L, = —m (A.6)

where

ODstem is the stem outside diameter, expressed in millimetres.
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Annex B
(normative)

Leak measurement using the sniffing method

B.1.1 Geperal

This Claus¢ specifies the use of a helium leak detector, fitted with a detector probe (sniffer), to meaqure
helium confcentration due to emissions from stem sealing systems and body seals.

The test flyid is helium.

Themeasufementsaremadeaccordingtotheprincipledescribedin EPAprocedare?1 (see Reference [15]).

B.1.2 Terms and definitions
For the puiposes of this Clause, the following terms and definitions@pply.

B.1.2.1
leak definltfion concentration
local heliumn concentration at the surface of a leak source that indicates that a leak is present

B.1.2.2
calibration gas
concentratjion approximately equal to the leak definition concentration

B.1.2.3
no-detectable emission
any helium concentration at a potentidlleak source (adjusted for local helium ambient concentratioh)
that is less|than a value correspondingto the instrument readability specification of B.1.4.1.1 and
which indi¢ates that a leak is notpresent

B.1.2.4
calibration precision

degree of agreement bétween measurements of the same known value, expressed as the relative
percentagd of the average difference between the meter readings and the known concentration to the
known corlcentratioi

B.1.2.5

response tigre

time interval from a step change in helium concentration at the input of the sampling system to the
time at which 90 % of the corresponding final value is reached as displayed on the instrument readout
master

B.1.3 Principle

A portable instrument is used to detect leaks from valves. The instrument detector type is not specified,
butthe selected detector and its sensitivity shall be able to meet the tightness class limits. This procedure
is intended to locate and classify leaks only, and is not used as a direct measure of mass emission rates
from individual sources.

The detector probe (sniffing) method, see Figure B.1 and Figure B.2, allows the measurement of the
local emission of the stem sealing system and body seals.
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The measured concentration can be expressed in parts per million volume (ppmv).

1

~—

Key
1 [valve stem
2 |probe
Figure B.1 — Local measurement sniffing
A é
1 _a
o O

PramnN
Key)
1 [helium'gas supply 5 mass spectrometer
2 |vent QC quick coupling
3  lpressurerecerder Ry —reliefvatve
4  probe Pl pressure sensor

Figure B.2 — Local measurement by sniffing method
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B.1.4 Apparatus

B.1.4.1 Monitoring instrument

B.1.4.1.1

Specifications

The helium instrument detector type may include, but is not limited to, mass spectrometry, infrared
absorption, and molecular screening.

Both the linear response range and the measurable range of the instrument shall encompass the leak

definition
helium conj
shall still b

Thescaleo
when perf

The instru
to the dete
Typical val
1 cm3-s-1,

The instru
outside dig

B.1.4.1.2

OTICENtration Specified I the Teguiation. A ditution probe assSembly car be USed to brimn
centration within this range, however, the specification for helium sample probe diam
e met.

fthe instrument meter shall bereadable to +2,5 % ofthe specified leak definition concentra
rming a no-detectable emission survey.

ment shall be equipped with an electrically driven pump to ensure that'a sample is provi

lue of probe flow rate (used for this International standard) for helitim mass spectrometg

meter, with a single end opening for admission of samplé

Performance criteria

The instrument pump, dilution probe (if any), sample probe and probe filter, which is used du

testing, sh
The calibr4

B.1.4.1.3

The calibr
subsequen

B.1.4.2 C

The monit

1l all be in place during the response time detérmination.

tion precision shall be equal to or lessithan 10 % of the calibration gas value.

Performance evaluation requirements

htion precision test shall het'completed prior to placing the analyser into service, an
I three-month intervals or at'the next use, whichever is later.

alibration gases

bring instrument.is calibrated in terms of parts per million by volume (ppmv) of hel

specified il the applicable'regulation.

The calibr
(air, less tH
definition §

ition gases required for monitoring and instrument performance evaluation are a zero
an 10,ppmv helium) and a calibration gas in air mixture approximately equal to the
petified in the regulation.

the
bter

fion

ded

ctor at a constant flow rate. The probe flow rate shall be between 0,5 smin-1 and 1,5 I'min-1.

T IS

ment shall be equipped with a probe or probe extension forsampling not to exceed 6,4 min in

ing

1l at

jum

gas
eak

Alternatively, the monitoring instrument can also be calibrated in terms of Pa-m3/s or mbar-I/s of hel
specified in the applicable regulation. In this case, calibration leak standards can be either a permeation
or capillary type standard.

um

The type of leak standard used shall be established by the instrument or system sensitivity requirement,

or as speci

fied by the applicable regulation.

— A permeation type leak standard shall be a calibrated permeation type leak through fused glass
or quartz. The standard shall have a helium leakage rate in the range of 1 x 10-6 mbar-ls-1 to

1x10-

10 mbar-l's~1 (1 x 10-7 Parm3-s-1 to 1 x 10-11 Pa:m3-s-1).

— Acapillary type leak standard shall be a calibrated capillary type leak through a tube. The standard
shall have a leakage rate equal to or smaller than the required test sensitivity times the actual
percent test concentration of the selected tracer gas.
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