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Industrial valves - Pressure testing of valves.

als -

Plastics pipes and fittings - Buried polyethylene (PE) pipes for the
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ISO 6447:1983 Rubber seals - Joint rings for gas supply pipes and fittings -
Specification for material.

ISO 6964: 1986 Polyolefin pipes and fittings - Determination of carbon black content
by calcination and pyrolysis - Test method and basic specification.

ISO 8085-2:—" Polyethylene fittings for use with polyethylene pipes for the supply of
gaseous fuels - Metric series - Specifications - Part 2: Spigot fittings
for butt fusion jointing, for socket fusion using heated tools and for
use with electrofusion fittings.

ISO 8085-3:=2 Dolyethylene fittings for use with polyethylene pipes for the supply of
gaseous fuels - Metric series - Specifications - Part 3: Electrgfusion
fittings.

ISO 8233:1988 Thermoplastic valves - Torque - Test method.

ISO/TR 9080:1992 Thermoplastics pipes for the transport of fluids =‘Methods of

extrapolation of hydrostatic stress rupture data to determine [the long-
term hydrostatic strength of thermoplasticspipe materials.

ISO/TR 10837:1991 Determination of the thermal stability of ‘polyethylene (PE) foy use in
gas pipes and fittings.
ISO/TR 10839-1 Plastics piping systems for the supply of gaseous fuels -

Recommended practice for design, handling and installation|- Part 1:
Main and service lines.

ISO 11420:1996 Method for the assessment of the degree of carbon black digpersion
in polyethylene pipes-and fittings.

ISO 12162:1995 Thermoplastics materials for pipes and fittings for pressure
applications --Classification and designation - Overall service
(design) coefficient.

ISO 13479 - Polyolefin'(PE) pipes for the conveyance of fluids - Determination of
resistance to crack propagation - Test method for slow crack growth
on_notched pipes (notch test).

ISO 13949:1997 Method for the assessment of the degree of pigment dispersjon in
polyolefin pipes, fittings and compounds.

ASTM D 4P19:19944 Test method for moisture in plastics by coulometric regenergtion of
phosphorus pentoxide.

3. Definitions
For the purposes of this International Standard, the following definitions apply:

3.1 nominal outside diameter d,: A numerical designation of size which is common to all
components in a thermoplastics piping system other than flanges and components designated
by thread size. It is a convenient round number for reference purposes.

1) To be published.
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Note - For metric pipes conforming to ISO 161-1, the nominal outside diameter, expressed in millimetres, is the
minimum mean outside diameter, d

em,min*

3.2 nominal wall thickness e.: The wall thickness, in millimetres, tabulated in ISO 4065,
corresponding to the minimum wall thickness at any point, e

y,min*®
3.3  wall thickness at any point e The measured wall thickness at any point round the
circumference of the pipe, rounded up to the nearest 0,1 mm.

3.4 valve: A device that permits the interruption and the restoration of a gas stream by
operating its opening/closing mechanism.

3.5 pressure: The static overpressure with respect to the atmospheric pressure.

3.6  maximum operating pressure, MOP:  The maximum effective pressure.of thg gas in a
piping system, expressed in bars, which is allowed in continuous use. It takes into acgount the
physicalland the mechanical characteristics of the components of the piping system.

3.7 external leaktightness: The leaktightness of the body enveloping the space dontaining
the gas, |with respect to the atmosphere.

3.8 internal leaktightness: The leaktightness between thejinlet and the outlet of the valve,
obtained by closing the operating mechanism.

3.9 lepkage: Emission of gas through the body, sealing membrane or any other component
of the valve.

3.10 compound: The PE compound manufactured from the base PE polymer and all
additiveg (UV stabilisers, anti-oxidants and pigments).

3.11 hydrostatic stress: The stress induced in the wall of a pipe when the pipe is fllled with a
fluid under pressure.

3.12 shell test: A test to determirnie the internal hydrostatic pressure resistance of the valve
assembly.

The shell test is covered by the hydrostatic strength test (7.2).
3.13 lepktightness test’ (seat and packing test):

A combination of-tests to determine:

- the intgrnal Jeaktightness of the valve seat when closed (from one direction for unidirectional
valves apd‘from each direction for other valves);

- the external Teakiightness of the valve when half-open.

3.14 initiating torque: The torque necessary to initiate movement of the obturator.

3.15 running torque: The torque necessary to achieve full opening or closing of the valve at
maximum service pressure.
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4. Material requirements

4.1

General

© I1SO

The technical data concerning the materials used shall be made available to the purchasers by
the valve manufacturer.

When dissi

imilar metallic materials are used which may be in contact with moisture, the

possibility of galvanic corrosion shall be prevented.

Note 1 - In the application of a quality plan for manufacturing or certifying valves conforming to this International
Standard, any change in the choice of materials affecting the quality of the valve assembly should require a new

type testing o¢f the valve.
Note 2 - Thelfollowing aspects should be taken into consideration pending inclusion of practicable and-vetfifiable
requirementg for such purposes:
a) all parts of the valve in contact with the gas stream should be resistant to the gas, its condensates and|other
substances gccurring, such as dust;
b) all metal parts should be resistant to both internal and external corrosion.
4.2  Valye body
4.2.1 The|valve body shall be manufactured from PE80 or PE100'and shall contain orly those
additives (¢.g. antioxidants, UV stabilisers, pigments) necessary,for the manufacture and end
use of valMes conforming to this standard. The manufacturer shall demonstrate to the user the
compatibility of his valves for any specified material, in accordance with 4.5.
4.2.2 The[compound from which the valve is manufactured shall conform to the requirgments
given in table 1.
4.2.3 All gdditives shall be uniformly dispersed, in accordance with ISO 11420 for carbjon black
and 1SO 18949 for pigments, for instance.
Note - A more precise specification is under study;
Table 1 - Characteristics of the PE compound 1
Characteristics Units Requirements Tlest parameters Test method
Density kg/m3 > 930 (base polymer) | 23 °C ISO 1183/ISO 187p-1
Melt mass-flqw rate + 20 % of value 190 °C ISO 1133
nominated by
compound producer
Thermal stabjility minutes | > 20 200 °C ISO/TR 10837
Volatile contgnt at extrusion mg/kg | <350 ISO 4437:1997, Apnex A
Water conterlt 2 mg/kg | <300 ASTM D 4019
Carbon blacH centent % (m/m) |20 <..<25 1SO 6964
Carbon black dispersion ° grade <3 1ISO 11420
Pigment dispersion 4 grade <3 ISO 13949
Resistance to gas constituents h >20 80 °C 2 MPa ISO 4437:1997, Annex B
Resistance to slow crack growth, h 165 80 °C, 4,0 MPa 1SO 13479
en>5mm 80 °C, 46MPa
Non black compounds shall conform to the weathering requirements of ISO 4437.
Only applicable if the compound does not conform to the requirement for volatile content. In case of dispute the
requwement for water content shall be acceptable.
Carbon black dispersion for black compounds only.
Plgment dispersion method for non-black compounds only.
Test parameter for PE 80.
Test parameter for PE 100.
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4.2.4 Material qualification

The compound supplier shall make available regression data on the compound in the form of a
graph plus individually determined points (hoop stress at failure versus failure time). The
regression data shall be derived from long-term hydrostatic pressure testing at 20 °C, 60 °C and
80 °C on injection-moulded or extruded pipe, in accordance with ISO/TR 9080.

The PE compound shall be classified by MRS which shall be given and demonstrated by the
compound supplier in accordance with ISO 12162.

4.3 Seals

Seals shall be homogeneous and free of internal cracks, inclusions, impurities and’cgnstituents
which would adversely affect the properties of the materials with which they come)intp contact
to an exfent that would prevent conformity to this standard.

Additive$ shall be uniformly dispersed.
Rubber fings shall conform to 1ISO 6447.

Other sgals shall conform to relevant ISO standards and shall be suitable for gas seryice.
Alternatiye standards may be utilised in cases where suitable ISO Standards do not gxist,
provided a fitness for purpose can be demonstrated.

4.4 Ldibricants

Lubricants shall not have a deleterious effect on valve’components.
4.5  Cpmpatibility

The marnjufacturer shall demonstrate compatibility of his valves to the user for any spécified pipe
material oy subjecting the joints to the tests\given in this specification. The fusion conditions
and the fusion tooling to be used shall.also be agreed between manufacturer and purchaser.

Note - The publication of an appropriate document relating to the classification of PE as a function of weldability is
pending.

5.  General requirements for valves

5.1 Appearance

The intefnal and’external surfaces of the valve, when visually examined without maghification,
shall be cleanand free from defects which might impair its conformity to this standard.

5.2 Depsign

The valve shall be designed for a maximum service pressure corresponding to SDR 11 pipes
conforming to ISO 4437. If applicable, Spigot ends may be adapted to fit SDR 17,6.

For the valve ends, the SDR series correspond to the SDR series of the pipe, in accordance
with 1ISO 4437, with which the valve is intended to be used.

The valve shall not be a rising spindle type.
The full opening and closing positions shall be secured by stops.
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53 Con

struction

5.3.1 Body

The body may be manufactured either from one piece or from pieces welded together.

© I1SO

The valve shall be so designed that it cannot be dismantled on site without the use of special

tools.

5.3.2 Operating cap

The operating cap shall be integral or connected to the stem in such a way that disconnection is

only possibple with special equipment. The valve shall be closed by turning the operating cap
clockwise.

On quartetf turn valves the position of the obturator shall be clearly indicated onthe topside of
the operating cap.

5.3.3 Seals

The seals ghall be so mounted as to be resistant to normally occurring-mechanical loads. Creep
and cold flow effects shall be taken into account. Any mechanism that puts a loading on any
seal shall he permanently locked. Line pressure shall not be relied upon as the sole solrce of
seal loading.

6. Dimensions

6.1 Gerjeral

Each valvg shall be characterised by its dimensions and associated tolerances. The te¢hnical
data given|by the manufacturer shall include ‘assembly dimensions, such as spigot lendgths and
overall length.

Note - The manufacturer should provide on-sitesassembly instructions as part of the technical data.

6.2  Wall thickness at any point-af.the valve body

The wall th{ickness at any point of the valve body, corresponding to the wall thickness €| as
defined in B.3, shall be at least'equal to the nominal wall thickness of the corresponding

SDR 11 pipe series. Any.‘ehanges of wall thickness shall be sufficiently gradual to prevegnt
stress congentrations

6.3  Spigot-ended valves

The spigot{dimensions shall conform to ISO 8085-2, when measured in accordance with 9.5 of
this standgrd,if applicable.

6.4  Valves with electrofusion sockets

The socket dimensions shall conform to ISO 8085-3, when measured in accordance with 9.5 of
this standard, if applicable.

6.5

Operating cap

The operating cap shall be so designed that it can be operated effectively with a 50 mm square

socket, 40

mm deep.

The operating cap shall not be damaged by normal valve operation.
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7.  Mechanical requirements for assembled valves

7.1 General

Before testing, all valves shall be conditioned at 23 °C + 2 °C for at least 4h.

All tests shall be carried out on valves assembled with straight lengths of pipe from the same
series according to 1ISO 4437, in accordance with the technical instructions and the extreme
installation conditions recommended by the manufacturers and with the limit conditions
(geometry, ovality, dimensional tolerances of pipe and valve, temperature, fusion
characteristics) requested by the purchaser.

The technical description of the manufacturer shall include:
a) field pf application (pipe and valve temperature limits, SDR series and ovality);
b) assembly instructions.

For valves with electrofusion ends, this description shall include the fusion instructiong (power
requirements or fusion parameters with limit). In the event of modifieation of these welding
parametgrs, the manufacturer shall ensure that the assembled valve conforms to this|standard.

Note - The properties of an assembled valve depend on the properties of the pipes and the valve and an the
conditions| of their installation (geometry, temperature, type and method-of ¢conditioning, assembling angl welding
procedureg).

7.2  Hydrostatic strength (shell test)

When tepted in accordance with 9.6, the valve assembly shall withstand, at 20 °C and at 80 °C,
the pressures and times given in 1ISO 4437 for-hydrostatic testing.

7.3  Le¢aktightness tests (seat and packingtest)

When tepted in accordance with 9.7, the\.valve assembly shall not leak.
7.4  Pfessure drop

When tepted in accordance with. 9.8, the pressure drop shall be determined for an opgrating
pressurg of 25 mbar.

The marnufacturer shall state in his technical literature the air flow rate (Nm3/h) corresponding to
a pressure drop across the valve of 0,5 mbar for d < 63 and 0,1 mbar for larger dianjeters.

7.5  Operating-torque

The contbination of operating torque and obturator design shall prevent operation simply by
hand, i.g. the use of some form of operating socket, with or without an ancillary handlle, shall be

necessaryto-appty-torgues-—conforming-to-tabte—2-

The cap shall not be damaged by a valve operated at the maximum applicable torque given in
table 2.

When tested in accordance with 9.9, the initiating torque and the running torque shall conform
to the applicable limits for the maximum operating torque measured as given in table 2 at a
temperature of -20 °C and +40 °C. Measurements at 23 °C shall be permitted for quality control
purposes where the requirements of table 2 also apply.

The resistance of the connection between the stem and the obturator shall be at least 1,5 times
the maximum value of the maximum operating torque measured in 9.9.
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Table 2 - Torque

Nominal outside diameter Minimum stop torque Maximum operating torque
dl’\

mm Nm Nm
d, < 63 2 times the value of the 35
operating torque measured 20

63<d,<125 with minimum 150 Nm
150

125 < ¢, < 225

7.6 Stop resistance

© I1SO

When teste¢d in accordance with 9.10, the stops shall resist the minimum stop torque giyven in
table 2 for [15 s, during and at the end of which time the valve shall not leak either externally or

internally.

7.7  Leaktightness during and after applying a bending moment to thé operating
mechanis

When tested in accordance with 9.11, the valve shall not leak.

7.8 Leaktightness and ease of operation after temperaturé<«ycling under bending
applied vig the adjacent pipework for  dp < 63

When test¢d in accordance with 9.12, valves with dj,°<.63 shall conform, at -20 °C and [+40 °C,

with the agplicable maximum torque requirement given in 7.5 and with the leaktightness

requirements given in 7.3 with bending still applied.
No externgl leakage under load shall occur.
No leakagé¢ shall occur before or after the test.

7.9 Leaktightness and ease of operation after tensile loading

When testé¢d in accordance with 9713, the valve shall conform, at -20 °C and +40 °C, with the

applicable [maximum torque requirement given in 7.5.
No externgl leakage shall“eccur before or after the test.

The pipe shall yield befere the valve is damaged.

7.11 Leaktightness and ease of operation after sustained internal hydrostatic pressure
testing

ronform,

6.

When tested in accordance with 9.15, and within 1 h of being depressurised and removed from

the test rig, the valves shall conform to 7.10 and 7.3.

8.  Physical characteristics

When tested in accordance with the test methods as specified in table 3 using the parameters
indicated, the valve shall have physical characteristics conforming to the requirements given in

table 3.
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Table 3 - Physical characteristics of valves
. Test parameters
Property Requirements P Test method
Parameter Value

Density > 930 kg/m?3 (base Test temperature 23°C 9.1

polymer)
Oxidation induction > 20 min Test temperature 200 °C (1) 9.2
time (thermal
stability)
Volatile content < 350 mg/kg 9.3
Melt mass-flpw rate 02<MFR<14 Shall conform to Condition 18 9.4
(MFR) g/10 min and after

processing

maximum deviation

of + 20 % of the

value measured on

the batch compound
Water conteft (2) < 300 mg/kg ISO 760
Carbon blach (2-2,5)% ISO 6964
content

by mass
Carbon blach < grade 3 preparation of test free (3) 1ISO 11420
dispersion samples
Pigment disgersion < grade 3 preparation of test free (3) 1ISO 13949

samples

(1) Test may|be carried out at 210 °C providing that there is a clear correlation with the results at 200 °C. In case of

dispute the reference temperature shall be 200 °C.

(2) Only applicable if the requirement for volatile content is not confermed to. In case of dispute the requirement for

water coptent shall apply.

(3) In case of dispute, the compression method for the préparation of test pieces shall apply.

9. Test methods

9.1 Dgnsity

The dengity shall be-determined in accordance with ISO 1183, using a test sample prepared in
accordance with 3i3.1 of ISO 1872-1:1993.

(thermal stability)

9.2 Oiidation*induction time

The thermal stability shall be determined in accordance with ISO/TR 10837, using a test

temperature of 200 °C. See also table 3, footnote (1).

9.3 Volatile content

The volatile content shall be measured in accordance with annex A of ISO 4437:1997 or, in
case of dispute, in accordance with ISO 760, as mentioned in table 3, footnote (2).

9.4 Melt mass-flow rate

The melt flow rate shall be measured in accordance with ISO 4440-1, applying test condition

No.18.
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9.5

Measurement of dimensions

© I1SO

The dimensions of the valve spigot/socket, as applicable, shall be measured in accordance with
ISO 3126 at a temperature of 23 °C £ 2 °C after being conditioned for at least 4 h. The

measurem
9.6

ent shall be made not less than 24 h after manufacturing.

Resistance to internal hydraulic pressure

The test for the internal hydraulic pressure resistance shall be performed in accordance with
figure 1a) of ISO 1167:1996 on a valve assembled in accordance with 7.1.

The test pressure shall be applied to each part of the valve which is subjected to line pr

ssure

under norn
9.7

9.7.1 241

Lea

The test sh

nal operation.

ktightness tests (seat and packing test)
test

all be performed in accordance with ISO 5208 using air or njtrogen at a pres

25 mbar fgr 24 h.

9.7.2 304

The test sh
6 bar for 3

9.8 Pre

The valve
mbar + 0,5
9.9 Ope
The initiati
to the follo
a) the test

b) the test
by the pur(

9.10 Res

The valve
a) the test

test

all be performed in accordance with ISO 5208 using.air or nitrogen at a pres
D S.

ssure drop

shall be tested in accordance with annex:A using an air source at a pressure
mbar.

rating torque

ng and the running torque shallbe measured in accordance with ISO 8233, s
ving conditions:

shall be carried out atthe maximum operating pressure;

shall be carried out\at the temperatures specified in 7.5, unless otherwise s
haser.

istance of the _stop mechanism

shall bectested in accordance with ISO 8233, using the following conditions:

b) the first

test temperature, 71, shall be +40 °C:

sure of

sure of

of 25

ubject

ecified

pressure, p, shall be the maximum service pressure for which the valve is intended;

c) the test
d) the test

period, t, under pressure shall be 24 h;
torque shall be the minimum stop torque specified in table 2;

e) the second test temperature, Tp, shall be -20 °C.

9.11 Leaktightness during and after applying a bending moment to the operating
mechanism

The valve shall be tested in accordance with annex B, using the following conditions:

a) the ben

10

ding moment, M, shall be 55 Nm;
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b) the first test pressure, pq, shall be 25 mbar;

c) the second test pressure, p, shall be 6 bar;

d) the minimum periods under sustained pressure, before or after removal of the bending
moment,

whenever otherwise testing in accordance with 9.7.1, shall be 1 h.

9.12 Leaktightness and ease of operation after temperature cycling under bending
applied via the adjacent pipework for  dp <63

When tested in accordance with annex C, using at least two valves where relative to the plane

of bending, one is tested in accordance with C.3.1 (radiating spindle) and the other in

accordau

a) the rg
times thg

b) theu
c) thelg
d) the tqg
e) the tg
9.13 L4

The valv
a) theld
b) the in
c) thep
d) the ra
9.14 E

The valv
a) the to
b) the h

c) the vi
maxin
impag

nce with C.3.5 (perpendicular spindle), using the following conditions:

(dius of bending at the centreline of the pipes in the test piece assembly-shall be 25

2 mean outside diameter of the pipe;

pper temperature, T1, shall be +40 °C +5 °C;

wer temperature, T2, shall be -20 °C +5 °C;

st periods, t1 and fp, at constant temperature shall each‘be 10 h;

tal number of thermal cycles each in accordance with<C.3.2 shall be 50.

paktightness and ease of operation after tensile loading

e shall be tested in accordance with annex D, using the following conditions:
ngitudinal tensile stress, oy, in the connected pipe wall shall be 12 MPa,;
ternal pressure, p, shall be 25 mbar;

eriod, t, for which the tensile force is maintained steady shall be 1 h;

ite of extension between the grips (D.1.2) shall be 25 mm/min £ 1 mm/min.

hse of operation after an impact

e shall be tested in accordance with annex E, using the following conditions:
al mass, m, of the'striker shall be 3,0 kg;
bight of fall of-the striker shall be 1 m;

lve shall be supported rigidly at equal distances from the point of impact, bu
num distance shall be equal to the length of the shorter outlet, so that the poi
t on the valve is the least supported point on the valve cap;

d) thec

phAditioning temperature, T, shall be -20 °C + 2 °C,;

| the
ht of

e) the conditioning time, t, shall be 2 h minimum;

f) the test temperatures shall be as follows:

1) for testing in accordance with E.4.2, see E.4.2;

2) for torque testing in accordance with 9.9 and 9.10, the test temperatures in each case

shall be

-20 °C and +40 ° C (see 7.10).

11
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9.15 Leaktightness and ease of operation after sustained internal hydrostatic pressure
testing and impact

An even number of valves shall be tested in accordance with annex F, whereby half the valves
shall be tested in the closed position and the remainder in the open position, using in each case
the following conditions:

a) the pressurising medium and the surrounding liquid shall both be water (water-in-water test);
b) the test temperature, T, under hydrostatic pressure shall be +20 °C £ 1 °C;

c) the hydrostatic pressure, p, shall be calculated from the o value. The value to be considered
is the ngminal o for the MRS class of the final compound used to manufacture the-vglve
body;

d) the tesf period, t, under hydrostatic pressure shall be 1000 h minimum.

10. Mafking

At least the following details shall be permanently and durably affixed:to or moulded intp the
valve:

a) the name or trademark of the manufacturer;
b) the code of the PE (compound) for the composition or grade;
c) the nonr

d) the SDR series (see 3.4);

e) the tradeability code for the valve and its components;

inal outside diameter dp, (see 3.1);

f) a referepce to this ISO standard.

The informfation in item f) may be marked-directly on the valve, on a plate/label attached to the
valve or or} the packaging.

All marking shall remain legible under normal handling, storage and installation procedures as
specified i ISO/TR 10839-1. The method of marking shall not prevent the valve from cpmplying
with this standard. There shall-be no marking on the minimum spigot length.

11. Pratection

The valveq shall be~packaged in bulk or individually protected where necessary in ordef to
prevent deterioration. Whenever possible, they shall be placed in plastic bags, in cardbpard
boxes or ir} cartons.

The carto me, the
type and dimensions of the part, the number of units in the box, and any special storage
conditions and storage time limits.
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ISO 10933:1997(E)

Annex A (normative)
Determination of gas flow rate/pressure drop relationships

Principle

This annex specifies a method for determining the flow rate/pressure drop relationship for
valves when tested using air at 25 mbar.

The data obtained may be used to calculate the flow rate of gases for a specified pressure

drop.

Yooy Ao oot f

Utilising
assess t
the size
calculatg

A2 A

A typical
The mai

a) asouy
b) apre
c) a floy

d) ama
confo

e) ama

f) anou
flow rd

A3 T

The valv
SDR as

The free
figure A.

Pressurg
flush wit

A4 P

g-ConsStantPpressute; the-flowtrate-th h-the-valveis-varied-bet
ne pressure drop. The average value of the pressure drop/air flow rate, appre
pf the valve, is then determined for the gas used. The value for other gases 1

d on the basis of density differences.

rouy WECTIT opJT LI

hparatus

layout of the test rig is shown in figure A.1, with the positions of the pressure
N components are the following:

rce of air sufficient to sustain the specified test system, pressures and flow rg

ssure controller (A) capable of maintaining an outputpressure of 25 mbar + (

nometer (C) for measuring the air pressure:in the main line, and capable of ¢
mity with the requirements of this annex:and with an accuracy of class 0,6 o

nometer (G) for measuring pressure differences, Ap, conforming to class 0,2;

let valve (E) located at the downstream end of the pipe and capable of contr
te.

pSt piece

e to be tested shall be fused or connected between two pieces of PE pipe of
the valve and provided with connectors appropriate to the pressure drop app

lengths of the PE-pipe and the geometry of the test arrangement shall confo
1.

 tapping-points, upstream (p1) and downstream (p2) of the valve under test,
N the pipe bore and free from burrs.

ocedure

meter (B) accurate to + 2 % and of the positive.displacement or turbine typa;

ic limits to
Dpriate to
nay be

tappings.

tes;

.5 mbar;

hecking
" better;

plling the

the same
aratus.

'm to

shall be

Carry ou

t the following procedure at an ambient temperature of 23 °C = 2 °C:

a) Partially open the outlet valve (E).

b) Open the inlet valve to the pressure controller (A) so that air starts to flow, and ensure that
the air flows from the outlet valve only.

c) By means of the pressure controller (A), regulate the line pressure, p1, in the main line at
manometer C to 25 mbar £ 0,5 mbar.

d) Measure and record the flow rate, Q, on flow meter B and the pressure drop, Ap, on
manometer G, where Ap equals p1 minus p».

13
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e) Open the outlet valve (E) such that the air pressure, p1, in the main line is reduced at
manometer C by approximately 5 mbar.

f) Increase the flow until the air pressure in the main line at C returns to 25 mbar + 0,5 mbar.
g) Measure and record the flow rate, Q, and the pressure drop, Ap.

h) Repeat operations e), f) and g) until the outlet valve (E) is fully open, and ensure that
pressure drop readings for velocities between and including 2,5 m/s and 7,5 m/s have been
measured and recorded. At least 5 measurements between the specified limits shall be
recorded.

A.5 Calgulation of results

Using each of the sets of pressure drop values and the corresponding flow rates @btained in
accordancg with clause A.4 (at least 5 values), calculate the following:

The velocity, V, of the flow, in m/s, through the outlet pipe component of the test piece, Jusing
the following equation:
v="_

where
Q is the air flow rate, in cubic metres per,second (m?3/s);
A is the area of the outlet pipe bore, in\square metres.

If the following conditions are fulfilled:

least five sets of data and henge differing values for V have been obtained;
least one value of Vis £.2,5 m/s;

least one value of V.is 27,5 m/s;

just the inlet'valve opening and repeat c) and d) as necessary to obtain the [missing

5. iffit is net possible for Vto be = 7,5 m/s using a pressure of 25 mbar = 0,5 mbar, stop
thectest and report this observation.

Calculate the factor F for each set of readings, using the following equation:
A
F=2P
Q2

where
Ap is the measured pressure drop, in millibars;
Q is the air flow rate, in cubic metres per hour (m3/h).

14
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Calculate the average value of F.

Using the average value of F and the specified pressure drop, Ap, calculate the average air flow

rate, Qa,

at that pressure drop.

Calculate the equivalent flow rate for any other gas (e.g. natural gas) in cubic metres per hour.
Correct each flow rate using the following relationship:

= pair
ans Qa pgas

ere

A6 T¢
The test

o O O

Gair IS the density of air at 23 °C and 1000 mbar;
Pgas Is the density of any other gas at 23 °C and 1000 mbar.

St report

report shall include the following information:

a reference to this method of test, i.e. annex A of1SO 10933:1997;
full identification of the valve, including manufacturer, production date and {
the ambient temperature;

the pressure drop and flow rate and cerresponding velocity for each set of
measured;

the average value of F, i.e. the.relationship between pressure drop and flov

the calculated flow rate(s) at the specified pressure drop(s) for air and gas;

operating details not specified in this standard,;
the date of the test,

Q; is the average air flow rate at the relevant pressure drop, in cubic metres per hour;

ize(s);

ata

U rate;

any factors which may.have affected the results, such as any incidents or gny

15
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Figure A.1 - Typical pressure loss test rig
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Annex B (normative)

Test method for leaktightness during and after applying

a bending moment to the operating mechanism

Apparatus

The apparatus shaII prowde means for holdlng the valve body still whlle connected to a

B.3.1 M
open po

e in the half-open position. If necessary, such provision shall be reversible on
ipn of the test.

ocedure

ount the test piece in the apparatus (B.1), set the operating mechanism to th
Sition and apply the specified bending moment, M (55 Nm; see 9.11), at the 1

demanding position on the mechanism. Apply the specified test pressure, p1 (25 mbg

9.7.1), a
be redud
and prod

B.3.2 R
checking
the test |

B.3.3 A

nd test for leaktightness in accordance with 9.7.1 except that the test period,
ed to 1 h. Record any observations of‘leakage and otherwise maintain the p
eed to B.3.2.

pressure and proceed t0:B.3.3.
jjust the operating mechanism to the fully closed position and test for leaktig

emove the bending moment and maintain the internal pressure for a further 1
the valve for leakage. Record any observations of leakage and otherwise npaintain

position

sed with

E half-
nost

I, see
f1, shall
essure

h, while

ntness in

accordamce with 9.7.1 except that the test periods shall be 1 h.

B.3.4 Keeping the operating mechanism closed, vent the valve and reapply the spedified test
pressurg via the opposite end of the valve. Test for leaktightness in accordance with|9.7.1
except that the test’'period shall be 1 h. Record any observations of leakage and otherwise
proceed|to B.3:5.

B.3.5 REpeat once the procedures of B.3.1 to B.3.4 except that the leaktightness tegts shall be
conducted-dsig-testpressures—po—anrd-testperods—o—-accordancewith-0-72{-¢. using a

test pressure of 6 bar and a test period of 30 s in place of 25 mbar and 1 h, respectlvely).

B.4 Testreport

The test

report shall include the following information:

a) full identification of the valve under test;
b) areference to this test method, i.e. annex B of ISO 10933: 1997;
c) any observations of leakage and the corresponding operating mechanism position(s)

(half-open or closed) and test pressure(s);
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d) any conditions or incidents not detailed by this test method and which may have
affected the results;

e) the date of the test.

18
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Annex C (normative)

Test method for leaktightness and ease of operation

after temperature cycling under bending applied
via the adjacent pipework for  dp <63

pparatus

C.1.1 A frame capable of inducing a bend of a constant specified radius in a test piece

assembl
C.1.

Cl2 A

limits, T1
the point

Cl3 T

and allov
accordal

c2 P

The valv
length tg
C.1. Set

c3 P

y by applying forces, and supports to induce three-point bending, as indicate

and T», and maintaining the limiting temperatures within 5 °C forspecified
of temperature sensing being within the valve under test.

nce with 9.9 and 9.7.

reparation of test pieces

enable the test piece to be mounted in a frame in accordance with C.1.1 an
the valve in the appropriate operating position (i.e. fully closed: see 9.12).

rocedure

temperature-controlled air space capable of varying the temperature betwee

ne arrangements for C.1.1 and C.1.2 shall permit the use of‘torque applicatio
v pressurised system connections to be applied to the test piece for testing ir

e under test shall be assembled in accordance with 7.1 using two pipes of st

d in figure

n specified
periods,

n tools
|

fficient
i figure

C.3.1 Mount the test piece in the frame (€.1.1) so that the test piece is subjected to three-point

bending
lying alo
circumfe)
C32 R

tempera
lower lin

C33 R
completg

C34. W
valve to

as shown in figure C.1, withthe specified bending radius and with the valve
ng the radius, i.e. in the planeof bending with the operating mechanism at th
rence.

nise the temperature‘of the air space to the upper limit, 71, and maintain the
ure for a specified\period, t1, then reduce the temperature of the air space t
it, T2, and maintain that temperature for a specified period, to.

bpeat the temperature cycle specified in C.3.2 until a total of 50 such cycles
d.

ith the:bending still applied and with no intervening operation of the valve, sU
forgue testing in accordance with 9.9 and leaktightness testing in accordance

H Q7 2 and racnrd tha raciiltc nhtainad

spindle
e outer

D the

nas been

bmit the
b with

9.7.1 an

U V... UATTU TUUUTU UITC TUOUTlO UwtaInricvuu.

C.3.5 Repeat the procedure in C.3.1 to C.3.4, but using a fresh test piece arranged so that the

valve sp

C.4
The test

indle is perpendicular to the plane of bending.

Test report

report shall include the following information:

a) full identification of the valve under test;
b) areference to this method of test, i.e. annex C of ISO 10933:1997;

c)

the bending radius used;
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d) the limits, T1 and T», of the temperature cycle;
e) the period(s), f1, and, if different, tp, for which the temperature was maintained at
each limit of the temperature cycle;

f) for each test piece, the spindle orientation relative to the plane of bending (along the
radius or perpendicular) and the associated measured torque values and any

observations of leakage;
g) any conditions or incidents not detailed by this test method and which may have

affected the results;
h) the dates between which the test was conducted.

F/2

Fr2
10d,

7,
7/,
7)) 7,
Z
5//// ’////;’
21,447 %577,
070, 7%
IAARLAAA AL
£74,74,25, 07,7577,
51,0550, 20455575
5, 7 . Y
A 772,777,754,
700,77, 701,057,744
0,507,707, YA,
AN 14,057,557%,
P A2 AN 7574, 4 54 %
— s 272,05 544%
— ok A
- O 27 ©,7
74579.707 4 774,077,
'/, /5/, 4 A
7 77 V.
77 A
7007 z
oA %
74 7
,
R =254, F

Figure C.1 - Schematic test arrangement for bending moment test
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Annex D (normative)
Test method for leaktightness and ease of operation

after tensile loading

Apparatus

D.1.1 Atensile test machine, capable of applying to a test piece, and maintaining for a
specified period, t, a tensile force corresponding to a specified longitudinal tensile stress, gy, in
the walls of pipes joined to the valve, and then producing a specified rate of extension until the

test piec

yields or breaks

D.1.2 G
directly ¢

D13 P
suitable

D2 T

The test
two PE
valve is

whichev

D3 P
D.3.1 W

rips or couplings, to enable the test machine (D.1.1) to apply the appropriate
r via intermediate fittings.

ressurising equipment, to enable a specified internal pressure, p, td be applie
connections to the test piece while it is subject to the tensile force:
pSt piece

piece shall comprise the valve under test assembled in accordance with 7.1
ipes, each of the nominal outside diameter, dn, and.the SDR series with whi
esigned to be used, and each pipe having a length ef either 2d, mm or 250
er is the shorter.

rocedure
hile maintaining an ambient test temperature of 23 °C + 2 °C, mount the test

the tensi

assessmjent before testing.

D.3.2 Apply an increasing force smoothly until the applicable longitudinal stress, oy,
in the walls of the pipes in the test assembly.

D.3.3
extensio

D.34 R
valve to
9.7.1 an

D4 T
The test

e testing machine and apply the specified internal pressure, p, for leaktightn

aintain the force for the-specified length of time, t, and then apply the specifi
until the test piece yields or breaks.

emove the tensile load and, without any intervening operation of the valve, s
forque testing in.accordance with 9.9 and leaktightness testing in accordance
j 9.7.2 and record the results obtained.
bst repoft

report-shall include the following information:

force,

d via

between

ch the
mm,

piece in

2SS

is induced

bd rate of

Ibmit the
b With

a

full identification of the valve under test;

b) a reference to this method of test, i.e. annex D of ISO 10933:1997;

c)

the dimensions of the pipes used in the test piece;

d) the longitudinal tensile stress, oy;

e) the tensile force applied to the test piece;

f)

the internal pressure, p, applied to the test piece;

g) the period, t, for which the tensile force was maintained,;

h) any observations of signs of leakage;
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i) the results of torque testing in accordance with 9.10;
j) the results of leaktightness testing in accordance with 9.7.1 and 9.7.2;

k) any conditions or incidents not detailed by this test method and which may have
affected the results;

l) the date of testing.
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