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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-govern
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oil burners

mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
hsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting.,-Publication as

| Standard requires approval by at least 75 % of the member bodies casting avote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee ISO/TC 161, Control.and protective devices for gas
hnd gas and oil burning appliances.

consists of the following parts, under the general title,Safety and control devices for gas bur
rning appliances — Particular requirements:

Automatic valves
Pressure regulators
Gas/air ratio controls, pneumatic type

Valve-proving systems for automatic shut-off valves
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Introduction

This part of ISO 23551 is designed to be used in conjunction with ISO 23550:2004.

This part of ISO 23551 either references existing requirements of ISO 23550:2004 or indicates that there has
been an “addition”, “modification” or “replacement” in the cited requirement of ISO 23550:2004.

© I1SO 2006 — All rights reserved
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INTERNATIONAL STANDARD ISO 23551-2:2006(E)

Safety and control devices for gas burners and gas-burning
appliances — Particular requirements —

Part 2:
Pressure regulators

1 |Scope
Thig part of ISO 23551 specifies safety, constructional and performance requirements for pressurg regulators
intended for use with gas burners and gas-burning appliances. It also describes the test progedures for
chefking compliance with these requirements and provides information necessary for the purchasgr and user.
Thig part of ISO 23551 applies to pressure regulators for gas burnets and gas-burning applianceg of nominal
conpection size up to and including DN 250 that can be used and tested independently of these [appliances.
Thefse regulators are suitable for fuel gases, such as natural gas,“manufactured gas or liquefied pefroleum gas
(LP{3) at inlet pressures up to and including 50 kPa.
Thig part of ISO 23551 covers type testing only.
Thig part of ISO 23551 does not cover

a) |regulators connected directly to the mains pipe work or to a container that maintains [a standard
distribution pressure;

b) |regulators installed outdoors and exposed to the environment;

c) |regulators which use electrical auxiliary energy.

2 |Normative referénces

Thel| following referenced documents are indispensable for the application of this document| For dated
references, only~the edition cited applies. For undated references, the latest edition of the|referenced
docpment (ineluding any amendments) applies.

ISO[23550:2004, Safety and control devices for gas burners and gas-burning appliances — General
requiréments

3 Terms, definitions and symbols

For the purpose of this document, the terms and definitions given in ISO 23550:2004 and the following apply.

3.1 Regulators

3.141

pressure regulator

device that maintains the outlet pressure constant within given limits, independently of the variations in inlet
pressure and/or flow rate

© I1SO 2006 — All rights reserved 1
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3.1.2
adjustable

pressure regulator

regulator provided with means for changing the outlet pressure setting

3.2 Pres

3.21

sures

test pressure

pressure to

3.2.2

be applied during a test

pressure drop

differential

3.23

;tressure with valve open to its fullest extent

maximum inlet pressure

P1max
highest inle

outlet press

3.24
minimum i

Pimin
lowest inlet

outlet press

3.25
inlet press
range of inl

3.2.6
maximum

P2max
highest out
the outlet p

3.2.7
minimum d

P2min

| pressure at which tests have been conducted to determine that the regulator is able to contro
ure within acceptable limits as declared by the manufacturer

hlet pressure

pressure at which tests have been conducted to determine 4hat'the regulator is able to contro
ure within acceptable limits declared by the manufacturer

ire range
bt pressure between the maximum and minimum-values

putlet pressure

et pressure at which tests have been conducted to determine that the regulator is able to co
essure within acceptable limits.declared by the manufacturer

utlet pressure

lowest outlgt pressure at which-tests have been conducted to determine that the regulator is able to co

the outlet p

3.2.8
outlet pres
range of ou

3.29
setting poi

essure within accéptable limits declared by the manufacturer

sure range
let pressure between the maximum and minimum values

—

he

the

htrol

htrol

nt

inlet and outlet pressures declared by the manufacturer, at which the regulator is initially adjusted for test
purposes at a declared flow rate

NOTE
“setting flow

rate”.

The respective pressures and flow rate are termed “inlet setting pressure”, “outlet setting pressure” and

© I1SO 2006 — All rights reserved
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3.3 Flow rates

3.31
maximum flow rate

9max
maximum rate, as a function of inlet and outlet pressures, declared by the manufacturer and expressed in

m3.h~1 of air at standard conditions
NOTE For a non-adjustable regulator, there is only one maximum flow rate.

3.3.2
minimum flow rate

Imin
minjmum rate, as a function of inlet and outlet pressures, declared by the manufacturernand ekpressed in
m3.h—1 of air at standard conditions

NOTE For a non-adjustable regulator, there is only one minimum flow rate.

3.3.8
flow rate range
range of flow rate between the maximum and minimum values

3.4| Component parts

3.4.1
breather hole
orifice that allows atmospheric pressure to be maintained iv a compartment of variable volume

3.4p
diaphragm
flexiple member which, under the influence of the forces arising from loading and pressure, operatgs the valve

34.
diaphragm plate
stiffening plate fitted to the diaphragm

3.4.4
valye
dev|ce which varies the gas-flow directly

3.5| Performance

3.5
lock-up pressure
outlet pressure at which a regulator closes when the outlet of the regulator is sealed

NOTE Themcrease moutiet pressure 1S EXpressed either i Kitopastals or as a percentayge-

3.5.2
put out of action
(verb) inactivate a regulator, thereby ensuring that this setting does not undergo any changes

© I1SO 2006 — All rights reserved 3
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4 Classification

4.1

Classes of control

Pressure regulators are classified as class A, class B or class C, according to the appropriate inlet pressure
and flow rate limits, as given in Table 1.

NOTE 1 In the USA, regulators are classified either for main burner load application or for main burner and pilot load

application.

NOTE 2 In Inlr_\nn, Pressure rnglll:\fnre are not classified

Table 1 — Deviation of outlet pressure from outlet setting pressure
Maximum outlet pressure deviation 2
%
Class of regulators
Manufactured Natural gas Liquefie
gas petroleum gas
Class A: | gmax 10 ¢min @Nd p1max 1O P1min 15 +15 15
Class B: |by variation of the inlet pressure for each of the flow +15 +10 +10
rates -20 -15
by variation of flow rates from gmax t0 gmin (constant o) 140 +40
inlet pressure) for each of the inlet pressures 0 0 0
Class C: |at constant g (within the flow rate range) +15 +10 +10
-20 -15
NOTE 1 Classification of fuel gases see Annex A.
28 See Annpx A.

4.2 Groyps of controls

A regulator] is classified as group 1 or group 2, according to the bending stresses that it is required to

withstand ir] accordance with ISO23550:2004, Table 3.

— Group [l regulators:  Regulator intended for use in an appliance and/or installation where it is| not
subjected to bending stresses imposed by the pipe work (e.g. by the use of figid
adjacent supports);

— Group P regulators:  Regulator for use in any situation, either internal or external to the appliapce,
typically without support.

NOTE regulator that complies with the requirements for group 2 can be deemed to comply also with the

requirements for group 1 regulators.

5 Test conditions

ISO 23550:2004, Clause 5, shall apply.

NOTE

Specific requirements for testing are given in Annexes B and C.

© I1SO 2006 — All rights reserved
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6 Construction

6.1 General

ISO 23550:2004, 6.1, shall apply.

6.2 Construction requirements

ISO 23550:2004, 6.2, shall apply, except as in 6.2.1 to 6.2.3:

6.2.1 Breather holes

ISO[23550:2004; 6.2.3, shall apply with the addition of 6.2.1.1 and 6.2.1.2:

6.2.1.1 Vent limiters
Ven

when tested at room temperature.

Table 2 — Maximum allowable vent limiter(venting rate

t limiters used with regulators shall limit the flow through the vent of the fegulator as shown in Table 2

Type of vent limiter Specific gravity Maximum allowable flow rate
cmd/s ft3/h)
Vent limiter for use only with natural, manufactured, 0,64 19,7 2,5)
mixed gases and LP gas-air mixtures
Vent limiter for use with liquefied petroleum gas 1,53 7,87 1,0)

6.2/1.2 Separate vent limiters test
arate vent limiters shall be installed in an upright position in a gas-tight piping system so t
ium passes through the vent limiter. It shall then be determined that there is no leakage at the
through the vent limiter. The-rate of flow through the test meter shall be determined at pre
498|Pa (2 in water column) up {6 and including the maximum working pressure of the regulator ar
for @ specific gravity of 1,63, for vent limiters for use with liquefied petroleum gases, and a specif]
0,64 for vent limiters foer-use only with natural, manufactured, mixed gases and LP gas-air mi
cted flow rate shall'not exceed the maximum allowable specified values. If the vent limiter is n
orifice type and is-designed for use in positions other than upright, additional test to determine the
shal|l be conducted when the vent limiter is installed in other positions.

Sep
meq
thar

9

g

When the «vent limiter is an integral part of the regulator, the regulator diaphragm shall be
remjoved to permit the test medium to flow feely through the vent limiter. With the regulator install
tight piping system in the manufacturer's specified upright position, the flow rate through the i

hat the test
points other
ssures from
d corrected
¢ gravity of
xtures. The
ot a limiting
rate of flow

ubstantially
bd in a gas-
htegral vent

limi

not exceed

the maximum allowable specified values. Additional tests to determine the rate of flow shall be conducted with

the regulator in any other position for which compliance with this standard is desired.

6.2.2 Sealing caps

ISO 23550:2004, 6.2.7, shall be replaced with the following:

Sealing caps on field adjustable regulators shall be capable of being removed and replaced using standard
tools and shall be capable of being sealed (e.g. by lacquer). A sealing cap shall not hinder adjustment with the

outlet pressure range declared by the manufacturer.

ISO 23550:2004, 6.2, shall apply with the addition of 6.2.3.

© I1SO 2006 — All rights reserved
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6.2.3 Adjustment means

Adjustable type regulators and the adjustable stages of multi-stage regulators shall be provided with means
for making any necessary adjustment of outlet pressure. The adjustment means of spring-type regulators shall
be concealed. Suitable means for maintaining the positions of all adjustments shall be provided. Locknuts or
adjusting nuts held by springs or compression are considered satisfactory, except when their adjustment can
be accidentally disturbed. Factory adjustment means not intended for field adjustment shall be sealed by
means suitable for both continuous and intermittent exposure at the manufacturer’s specified minimum and

maximum a

mbient temperatures.

Suitability of the sealing means shall be judged before and after completion of all tests specified in this

standard. M

echanical sealing means shall require the use of special tools.

6.3 Matdrials

6.3.1 Gen

ISO 23550:

6.3.2 Hoy

6.3.21 H

ISO 23550:

When a did

eral material requirements

P004, 6.3.1, shall apply.

sing

lousing design

P004, 6.3.2.1, shall apply with the following addition:

phragm inside a housing separates the gas-carrying compartment from atmosphere, then the

carrying compartment is considered to be indirectly separated.

6.3.2.2 1

Carry out th

6.4 Gas

ISO 23550:

est for leakage of housing after removal of non-metallic parts

e test given in 1ISO 23550:2004, 6.3.2.2/

connections

P004, 6.4, shall apply.

7 Performance

71

ISO 23550:

7.2 Leak

Geneéral

P004, 74y shall apply.

7.21

-tightness

has-

Criteria

ISO 23550:2004, 7.2.1, shall apply with the following modification of Table 2:

Internal leakage rates shall not apply.

Replace “controls” with “assembled regulators”.

© I1SO 2006 — All rights reserved
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7.2.2 Test for leak-tightness
7.2.21 Performance of the test

Carry out the test given in ISO 23550:2004, 7.2.2.1, with the following modification:

The test shall be carried out using a pressure equal to 1,5 times the maximum inlet pressure, but at least
15 kPa.

NOTE Specific regional test conditions in Japan are given in D.1.

7.2.2 External leak-tightness
Replace ISO 23550:2004, 7.2.2.2, as follows:
The] assembled regulator is to be mounted on the test equipment. It shall then<be"subjected|to the test
pregsure given in 7.2.2.1; the inlet valve of the test equipment and the valve downstream of the sample shall
be ip the closed position.

If there are any signs of leakage of the sample, the leakage rate is to be measured.
Clogure parts that are intended to be dismantled for servicing «or “adjustment shall be dismantled and
reagsembled five times, using standard tools according to the manufacturer's instructions, after which the leak

tightness is to be checked.

NOTE Specific regional test conditions in Canada and USA aregiven in Annex C.
7.3| Torsion and bending

7.3. General
1ISO[23550:2004, 7.3.1, shall apply, except that only the external leakage shall be applicable.

Aftdr testing, there shall be no permanent deformation, and the leakage shall not exceed thaf measured
befgre the test.

7.3.2 Torsion

7.3.1 Torsion —<-Group 1 and group 2 regulators with threaded connections

The regulator shall be subjected to the torque specified in ISO 23550:2004, Table 4, and tested according to
1SO|23550:2004, 7.3.4.2.

7.3.R.2\ ‘Torsion — Group 1 and group 2 regulators with compression fittings

The regulator shall be subjected to the torque specified in ISO 23550:2004, Table 4, and tested according to
ISO 23550:2004, 7.3.4.3.

7.3.3 Bending — Group 1 and group 2 regulators
The regulator shall be subjected to the bending moment specified in 1ISO 23550:2004, Table 4, and tested

according to ISO 23550:2004, 7.3.4.4. For group 1 devices, the test as described in ISO 23550:2004, 7.3.4.5,
shall additionally be carried out.

7.3.4 Torsion and bending tests

Carry out the tests given in ISO 23550:2004, 7.3.4.

© I1SO 2006 — All rights reserved 7
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7.4 Rated flow rate

No requirements.

7.5 Dura

bility

ISO 23550:2004, 7.5, shall apply.

7.6 Functional requirements

Alternative

g
N

NOTE 1

g
N

NOTE 2

7.7 Putti

7.71

If it is clain
instructions

When the re¢gulator is put back into operation, it shall comply with the réquirements of this part of ISO 23551.

7.7.2 Tes

methods tor tunctional requirements and testing are given in Annexes B and C.

pecific requirements in EU countries are given in Annex B.

pecific requirements in Canada and USA are given in Annex C.

ng the regulator out of action

Criteria

ned that a regulator can be put out of action, the method shall be given in the manufactu

and shall result in the valve being fixed in the fully open position,

l putting the regulator out of action

The regulafor shall be deactivated in accordance withzthe procedure described in the manufactu

instructions
be determir

After it has|
ISO 23551.

After it has been visually checked that the valve is in its fully open position, the leak tightness
ed in accordance with the method given in.7.2.2.2.

been made operative again, the regulator is to be tested by the methods given in this pa

It is recommended that this test is made before the performance tests.

7.8 Long-term performance

7.8.1 Crit

The leak tig
testing in ag

7.8.2 Tes

bria

cordance with 7.8.2.

l of long-term performance

[ers

—_

rer's
s to

rt of

htness and\performance shall remain within the limits specified in 7.2 and 7.3, respectively, after

Position the regulator in a temperature-controlled chamber with an air supply at ambient temperature and at
the maximum inlet pressure as declared by the manufacturer. With a quick-acting shut-off valve both
upstream and downstream, for example as shown in Figure B.1, connect the valves to a suitable time switch

so that as o

ne opens the other one closes, with a complete cycle of 10 s.

The test consists of 50 000 cycles, in each of which the diaphragm is to be fully flexed and held in this position
for at least 5 s. Of the 50 000 cycles:

the ma

nufacturer, but at least 60 °C;

25 000 cycles shall be with the regulator environment at the maximum ambient temperature declared by

© I1SO 2006 — All rights reserved
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declared by

After cycling, the regulator is to be subjected to testing as described in 7.2 and 7.6, without further adjustment
of the setting point of the regulator.

NOTE 1 Alternatively, see C.2.6.

NOTE 2  Specific requirements in Japan are given in D.2.

7.9

7.9.
Wh

rise
Suc

7.9.

Pro

9.1

The)

—Lock-up pressure

1 Criteria
bn a regulator is claimed by the manufacturer to have the ability to lock up, the outlet pressy

by more than 15 % or 0,75 kPa, whichever is greater, above an outlet pressudre ‘equal to 5
h a regulator shall be tested in accordance with the test method described in /#9.2.

P Lock-up pressure test

ceed as follows.

Install the regulator in the apparatus shown for example in Eigure B.1.
Adjust the inlet pressure to p4,5x and adjust the control valve 6 to ¢,,,,,/20.
Measure the outlet pressure.

Slowly close control valve No. 6 in not less than’5 s.

30 s after the control valve No. 6 has been-completely closed, measure the outlet pressure.

EMC/Electrical requirements

gulators are of mechanicat types there are no requirements.

Marking, installation and operating instructions

Marking

following information, at least, shall be durably marked on the regulator in a clearly visible posi

re shall not
% of Gpmax-

tion:

mahnufacturer and/or trade mark;

f)

9)

model designation;

in EU, class and group references; in USA and Canada, delta P or circle P, as applicable;
date of manufacture (at least the year); this may be in coded form;

direction of gas flow; in EU by an arrow (e.g. cast or embossed);

maximum working pressure;

outlet pressure setting.

© I1SO 2006 — All rights reserved
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9.2 Installation and operating instructions

One set of instructions shall be supplied with each consignment, written in the language(s) of the country into
which the controls are delivered.

They shall include all relevant information on use, installation, operation and servicing, in particular, the
following:

a) regulator class and group;

b) gas families for which the regulator is suitable;

c) performance curves including inlet pressure range, outlet pressure range and flow rate range-(see} for
example, Figures B.1 and B.2) according to the declared classification;

d) setting|point (inlet pressure, outlet pressure and flow rate);
e) ambient temperature range, in °C;
f)  mountihg position(s);

g) instructions for changing from one gas family to another (e.g. changing the spring or putting the regulator
out of action);

h) lock-up pressure, if applicable.

9.3 Warning notice

ISO 23550:R004, 9.3, shall apply.

10 © IS0 2006 — All rights reserved
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Annex A
(informative)

Classification of fuel gases into gas families

A.1 Gas families used in European countries

Gages are classified into three families, each family may be divided into groups, (themselves beLing divided
into|ranges), as a function of the Wobbe index, according to the values given in Table A.1.

Table A.1 — Classification of gases

Gross Wobbe index@
Gas families and groups MJ/m3
Minimum Maximum

Manufactured gas

Group A 22,4 24,8

natural gas 39,1 54,7

Group H 4577 54,7

Group L 39,1 448

Group E 40,9 54,7
Liquefied petroleum gas 72,9 87,3

Group B/P 72,9 87,3

Group P 72,9 76,8

Group B 81,8 87,3

a8  At15°C and 401,325 kPa.

A ghs family is a group*of fuel gases with similar burning behaviour linked together by a range of Wobbe-
indiges.

A ggs groupdsya specified range of Wobbe index within that of the first, second or third families pf gas. This
range is selected on the general principle that appliances utilizing this gas group operate safely when burning
all dases within this range without adjustment.

NO E 1 A\J‘jubtlllblli Uf “IU appiiallbc dll IUC }.JUIIIIH.T.CUI ;II dbbUlU‘dllbc WI“I t;IU apcbiai ||atiunai Ul iUbdi uunditions that
apply in some countries.

NOTE2 As ISO/TC 28 Petroleum products and lubricants and ISO/TC 193 Natural gas are working on gas
specifications, this table will be replaced when an appropriate ISO International Standard is available.

© IS0 2006 — Al rights reserved 1
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A.2 Gas families used in Japan and South Korea

Table A.2 — Classification of gases

Gross Wobbe index 2

Gas families and groups MJ/m3

Minimum Maximum
Manufactured gas 16,2 28,9
Naturetgas 492 58
Liqugfied petroleum gas 81,3 92,8

a

At 0 °C gnd 101,325 kPa.

12
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Annex B
(normative)

Functional requirements and regulator performance testing — Method A

B.1 Requirements

B.1l1 General

Regulators shall be tested as described in B.2 for outlet pressure variations over the range of inlet pressure
from p4max t0 P1min @nd/or over the range of flow rate from g,,i, t0 ¢y ax-

If tHe inlet pressure range includes two corresponding values for the minimum -and maximum pressure as
givgn in Table B.1, then the inlet setting pressure shall be the respective neminal pressure accolding to that
table. Otherwise, the inlet setting pressure and the inlet pressure range shall-be declared by the manufacturer.
Thejdeviation of the outlet pressure from the outlet setting pressure shalPnot exceed + 0,1 kPa.

B.1L2 Pressure drop

The| pressure drop measured by the method specified, in B.2.5 shall not exceed that decldred by the
manufacturer by more than + 10 %.

B.1l3 Class A

Ovgr the full range of inlet pressure, pqminy 10-21max @nd over the full gas flow rate range, ¢y 44 [t0 9min, the
devlation of the outlet pressure from the .outlet setting pressure shall not exceed the values given in Table 1 or
+ 0,/ kPa, whichever is greater. The declared minimum flow rate, ¢, shall not exceed 10 % of g1,

B.114 Class B

Forlany change of inlet pressure within the range of inlet pressure pqin 10 P1max at any flow ratg within the
declared flow range ¢,,j4:10-4,,5x the deviation of the outlet pressure from the outlet setting pressyre shall not
exceed the values giveniin Table 1 or + 0,1 kPa, whichever is greater.
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Table B.1 — Gas pressure at regulator inlet
Gas pressure at inlet to regulator
Type of gas kPa
Nominal pressure Minimum pressure Maximum pressure
Manufactured gas 0,8 0,6 1,5
Natural gas Group 2H 2,0 1,7 2,5
Natural gas Group 2L 2,5 2,0 3,0
Natural gas Group 2E 2.0 1.7 2.5
Liquefied| petroleum gas 2,9 2,0 3,5
2,9 2,5 3,5
3,7 2,5 4,5
5,0 4,25 5,75
6,7 5,0 8,0
11,2 6,0 14,0
14,8 10,0 18,0

For any chad
permissible
pressure sh

B.1.5 Clags C

nge of flow rate within the declared range of flow rate g, t0 g5 8t @ny inlet pressure withir| the
inlet pressure range p4min 10 P1max the deviation of the outlet, pressure from the outlet sefting
all not exceed the values given in Table 1 or + 0,1 kPa, whichever is greater.

For any change of inlet pressure within the range of inlet pressure p4 i, 10 p1max at any flow rate within the

manufactur,
pressure sh

B.2 Test

The regulat]

procedure

pr shall be tested in the sequence .shown in Table B.2.

Table B.2 — Sequence of testing

er's declared flow range g, 10 g4y the deviation of the outlet pressure from the outlet sefting
all not exceed the values given in Table 1 or + @1 kPa, whichever is the greater.

Clause no- Test
7.7.2 Putting the regulator out of action
7.2.2 External leak tightness of assembled regulator
7 Regulator performance
7.8 Long-term performance
79 Lock-up pressure
7.3 Torsion and bending

ISO 23550:2004, 7.5.4.2

Test for marking resistance

ISO 23550:2004, 7.5.5.29

Scratch test

ISO 23550:2004, 7.5.6.2

Humidity test

6.3.2.2

part(s) removed

External leak tightness of regulator with non-metallic

ISO 23550:2004, 7.5.1

Elastomers in contact with gas

6.2

14

Construction requirements
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If adhesive labels are used, it is necessary to provide two additional parts carrying the label.
If special equipment is necessary for the test, it should be supplied with the samples.
B.2.1 General

Classes A, B and C regulators shall be tested in accordance with the test sequences given in B.2.2, B.2.3,
B.2.4, respectively (see also B.3).

Equilibrium conditions shall always be reached before readings are taken.

Examples of performance curves with p, as ordinate and p, as abscissa, with variable inlet{pressure, are
shown in Figure B.3 and those with variable flow rate, in Figure B.2.

Dimensions |n millimetres

o3 5 e
7
X X 6
2
. \3'\ l;% r\'/ 8 |
U U I
1 10
54 | 59| b | sd | 54 ]

o< 3 5
7
6 X X
8 \ Z N 2 \/\ /‘(/
- — U \
1 10
' 5d | Sd | L | 54| 54

Figure B.1 — Regulator performance test rig
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Dimensions in millimetres

9 -0,5

j BRE
o 9
{ & e S ©
L I A
|
Key Relation of nominal size to internal‘diameter
1 inlet control tap
2 regulatof for inlet pressure Nominal size Internal diameter
3 inlet pre$sure gauge DN d
mm
4 test sample
5 outlet prgssure gauge 6 6
6 flow meter 8 9
7  differentfal pressure gauge 10 13
8 temperajure measuring point
9 holes, fqur, 1,5 mm diameter 15 16
10 outlet control tap 20 22
25 28
32 35
40 41
50 52
65 67
80 82
100 106
125 131
150 159

Figure B.1 (continued)
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P2 |
1
L
P2 -9 2
P °
3
P1 min P1 nominal P1 max
P
Key
1 pper tolerance limit
2 petting point
3 Jower tolerance limit
4 rontrol characteristic at gmin
5 ontrol characteristic at ¢max

Figure B.2 — Graph of performance using inlet pressure variation
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Key

a b WON -

B.2

Proceed as|follows for thie’variation of the inlet pressure, p4, and of the flow rate, ¢:

a)

b)

c)

d)

18

P2 A

< |

qmin

Qmax

upper tolerance limit

setting ppint

lower tolerance limit

control characteristic at p4max
control characteristic at pqmin

Figure B.3 — Graph of performance using flow rate variation

.2 Class A pressure regulators

Adjustrpent ofsregulator outlet setting pressure: set the outlet control tap to obtain a flow rate of 0,5 ¢4«
(or any other'value declared by the manufacturer). For adjustable regulators, adjust the outlet sefting
pressufe’to the maximum value (po,4y), the inlet pressure, p,, being the nominal pressure (or any gther

value gectared Iuy tre |||a||ufqutmcl).

The outlet setting pressure being set, there shall be no further adjustment of the regulator.

Vary the inlet pressure, p, from the nominal value over the minimum (p,;;,) to the maximum value (p4,a)
and back to the minimum value, and record the outlet pressure, p,, for at least five values of p4, in each
direction, without resetting the flow rate.

With inlet pressure, pimin, kept constant, vary the flow rate from g5, t0 ¢, @and back to g4, by using
the outlet control tap, the outlet pressure, p,, being recorded for at least five values of ¢ in each case.
Make sure that there is no change of the inlet pressure throughout this procedure.

Readjust the inlet pressure from p iy t0 p1max @nd then vary the flow rate from g, t0 ¢, [@s in step c)].
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f)  For adjustable regulators, repeat steps b) to d) after the outlet setting pressure has been readjusted
according to step a) to the value pyin-

B.2.3 Class B regulators
Proceed as follows for the variation of the inlet pressure, p4, and of the flow rate, 4:
a) Adjustment of regulator outlet setting pressure: set the flow rate to ¢,,,, by adjusting the outlet control tap.

For adjustable regulators, adjust the outlet setting pressure to the maximum value (py, ). the inlet
pressure, p4, being the nominal pressure (or another value declared by the manufacturer).

b) |The outlet setting pressure being set, there shall be no further adjustment of the regulator,
c) |Vary the inlet pressure, py, from the nominal value over the minimum (p4,i,) to_the maxjmum value
(P1max) @nd back to the minimum value, and record the outlet pressure, p,, for at least five values of p, in
each direction, without resetting the flow rate.

d) [With inlet pressure, p,, kept constant, readjust the flow rate, ¢,,,,,, by using)the outlet control|tap without
any other adjustment of the already set value of the outlet pressure to g

e) |Repeat step b).

f) |For adjustable regulators repeat steps b) to d), the outlet setting pressure as per step a) having been
readjusted to the value p,,in-

B.2[4 Class C regulators

Progeed as follows for the variation of the inlet pressure p4:
a) |Adjustment of regulator outlet setting pressure: set the flow rate to ¢,,,,, by means of the outle} control tap.
For adjustable regulators, adjust the outlet setting pressure to the maximum value (py,k), the inlet
pressure, p4, being the nominal pressure (or any other value declared by the manufacturer).
b) | The outlet pressure being set, there shall be no further adjustment of the regulator.

c) [Vary the inlet pressure, p4{from the minimum value (p,;,) to the maximum value (p4,) and|back to the
minimum value, and record the outlet pressure, p,, for at least five values of p, in each direction, without

resetting the flow rate.

d) |By means of the-Outlet control tap, adjust the flow rate to ¢, the outlet setting pressure having been
readjusted asyin.step a).

e) |Repeat.step b).

f) |For.adjustable regulators repeat steps b) to d), the outlet setting pressure having been readjusted as in
step a) to the value py,in-

B.2.5 Pressure drop

Adjust the inlet pressure, p4, to 0,1 kPa less than the value of the outlet pressure obtained at minimum inlet
pressure and at maximum flow. The regulator valve shall then be fully open.

Measure the differential pressure between the inlet and outlet pressures under these conditions.

For regulator that may be set over a range, measure the differential pressure for the lowest setting pressure.
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B.3 Summary of requirements and test procedures

B.3.1 Requirements

Table B.3 — Requirements

Outlet pressure, p,

Parameter Class A regulator Class B regulator Class C regulator

First Second | Third First | Second | Third First | Second | Third
family | family | family [ family [ family [ family | family | family | family

Tolerance op the outlet

pressure, p,| (as a percentage +15 +15 +15 f;g f}g +10 f;g f]g +10
of the outlet|setting pressure)
— with chgnge of inlet

pressurg from p4min to or+0,1kPa or+ 0,1 kPa

P1max or+ 0,1 kPa

— with chgnge of flow rate

+40 +40 +40
from b 10 gmin

Setting prespure Nominal pressure according to Table B.1 or as declared by the manufacturer
Inlet pressufe range According to Table B.1 or as declared by the manufacturer
Maximum injet pressure As declared by the manufacturer

20 © IS0 2006 — All rights reserved



https://standardsiso.com/api/?name=db3c128d4922c2821e13c1cb9d3e43da

B.3.2 Test procedure

Table B.4

ISO 23551-2:2006(E)

Setting or testing

Class A regulator

Class B regulator

Class C regulator

Setting

Set the outlet pressure, p,, to

P2max

P2max

P2max

1.1 at an inlet pressure, p4, equal to [ Nominal pressure according to Table B.1 or as declared by the manufacturer
1.2 and at a flow rate g, equal {o 0.5 Genes ! Qeres ! Qenax
Once the outlet pressure has been set, there shall be no furtheragjustment of
the regulator.
2 Testing After each change of pq or ¢, record the outlet pressure, [po>
2.1 Change pqto P1min P1min P1rin
2.2 Change ¢ from — to 0,5 ¢max = gmin = dmax No change No cHange
2.3 Changep4to P1max P1max P1rax
2.4 Change q from — to dmax —> 9min — 9max No,change No change
2.5 Change pqto — Pmin T
2.6 Change ¢q from — to — Gmax —> 9min -+
3 Setting
Set the outlet pressure, p,, to Porhax
3.1 at an inlet pressure, p1, — — as indicafed in 1.1
3.2 and at a flow rate, ¢, of — — qrfin
Once the outlet pressure has been set, there shall be no further agljustment of
the regulator.
4 Testing After each change of pq or ¢, record the outlet pressure, [p,>
4.1 Change p4 to — P1min P1rin
4.2 Change ¢ from — to — No change No change
4.3 Change p4 to - P1max P1rax
4.4 Change ¢ from — to — No change No cHange
4.5 Change p4to — P1min P1rin
For|all regulators, irrespective of their class, repeat the complete test procedure, including stepg 1 to 4, but

with

the outlet pressure reset to pyin-
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21


https://standardsiso.com/api/?name=db3c128d4922c2821e13c1cb9d3e43da

ISO 23551-2:2006(E)

Annex C
(normative)

Functional requirements and regulator performance testing — Method

C.1 Requirements

B

C.1.1 Mounting regulator for test

The regulatpr shall be installed in the appropriate test rig shown in Figure C.1. The regulator shall|be placs
the mounting position specified for the particular test to be conducted.

C.1.2 Outlet pressure range

Nonadjustaple regulators shall be tested as described in C.2.2.1 for outlet pressuré/performance as spec
in Table C.2. Adjustable regulators shall be tested for outlet pressure performance as specified.

C.1.3 Range of regulation capacity

The range pf regulation capacity as determined by test described in_C.2.3 shall include the upper and Iq
limits specified by the manufacturer.

C.1.4 Redulators designated to operate at pilot flow rate

The specifigd maximum regulation capacity for main.burner and pilot load application shall not be greater
the specified maximum regulation capacity for main_burner load only. The pressure variation in the pilot
resulting fram the change of flow rate through:the regulator from the specified regulation capacity for n
burner and |pilot load to a pilot flow rate, shall\not exceed 373 Pa (1,5 in water column) or 20 %, whichev
greater, when tested per C.2.4.1.

The pressure in the pilot line resulting-from changing the flow through the regulator from pilot rate to

maximum individual load capacity-shall not be less than 65 % of the stabilized pilot line pressure at pilot
when examjned under the test speeified in C.2.4.2.

C.1.5 Integrity of operation

The openinfy characteristics of the outlet pressure of the regulator shall stay within the tolerances specifig
C.2.5 at the extremetemperature and mounting position conditions specified.

A regulator|with a separate vent limiter shall have curves developed for outlet pressure versus time with

din

fied

wer

han
ine,
nain
Br is

the
rate

din

and

without the Vent imiter nstalled. IT more than one vent miter Is used with the regulator, an addiional ¢

urve

shall be developed with each vent limiter in place. A convertible regulator shall have a curve developed for

each operating pressure range. A multi-stage regulator shall have curves developed at the settings w
deliver the maximum and minimum outlet pressure, respectively.

C.1.6 Long-term performance

hich

The performance and leak tightness of the regulator shall remain within the limits specified in C.2.6 and 7.2.2

after testing in accordance with C.2.6.
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Dimensions in millimetres

® 1 3 ®
2
8
7\% 13
=
;V
» 9
S
||
m
1 12
- Sk ok
10 1
. s0d | 5d | b | 5d | 54,
a) Regulator without pilot take-off
o<1 3
2
8
A §§ I 13
=
;V
A 9
s 14
Lo
1 12
- - S pky-
W 5 6
10
B 50d ;ASd; ASd;‘Sd;
5 M
b) Regulator with pilot take-off
key
1 inlet pressure measuring device 9 pressure transducer
2 differential pressure measuring device 10 optional tap
3 outlet pressure measuring device 11 pilot flow line, length 69,9
4 regulator under test 12 outlet pressure tap for manometer or pressure transducer (hole
5 instantaneous opening automatic valve through pipe wall, diameter 1,6)
6 outlet adjustment control valve 13 type Il tube
7 constant pressure source 14 type | tube
8  shut-off valve 15 tap for manometer or pressure transducer, (hole trough pipe

wall, diameter 1,6 mm)

Figure C.1 — Typical arrangement of test apparatus
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C.2 Test

C.2.1 General test procedures

Regulators shall be tested in accordance with the test sequences specified in C.2.2 to C.2.6. Unless otherwise
noted, equilibrium conditions shall always be reached before readings are taken. Examples of “Range of
regulation” are shown in Figures C.2 and C.3 and “Opening characteristics” curves are shown in Figures C.2
and C.5, respectively.

Key

A W

o N O O

24

flow rate]
outlet pri

orifice c\

pssure

rves at which maximum obtainable outlet pressure varies from minimum obtainable outlet pressure by 20| %

orifice cdrves at which outlet pressure at maximum inlet test pressure varies from minimum obtainable outlet pregsure

by 20 %
orifice cy

by 20 %
curve B,
curve A,
curve C,

rves at which maximum obtainable outlet pressure varies from minimum obtainable outlet pressure by 20 %
orifice cdrves at which Qutlet pressure at maximum inlet test pressure varies from minimum obtainable outlet pregsure

maximum.ebtainable outlet pressure curve
minimum obtainable outlet pressure curve
outlet pressure curves at maximum inlet test pressure

range of

reguration

Figure C.2 — Range of regulation curves for nonadjustable regulators
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C.2.2 Outlet pressure range

These tests shall be conducted at room temperature. The regulator initially shall be mounted in the upright
position.

C.2.2.1 Nonadjustable regulator
The inlet pressure and flow rate shall be established as specified by the manufacturer.

The outlet pressure shall be observed and shall be within the tolerances specified in Table C.1.

The| above test shall be repeated with the regulator mounted in each mounting position speglfied by the
marnufacturer.

The| regulator mounting position that produces the minimum outlet pressure shall be desighated position A.
The| regulator mounting position that produces the maximum outlet pressure shall.be designated pgsition B.

Thefse are the two mounting positions used for the tests in accordance with C-2,3.

C.2)2.2 Convertible regulator

Convertible regulators shall be tested with the same test method used for nonadjustable regulators, as
desgribed above.

Thel outlet pressure, at each outlet pressure setting, of convertible regulators for use other than ¢n domestic

gas|ranges shall be within the tolerances in accordance with Table C.1 of the outlet pressure as gpecified by
the manufacturer.

C.2/2.3 Adjustable regulator
Adjdistable regulators shall be tested twice using the same test method used for nonadjustable regulators, as
desgribed above: once with the regulator adjusted to deliver its minimum outlet pressure and once with the
regulator adjusted to deliver its maximum outlet pressure.

The| regulator mounting position that produces the minimum outlet pressure shall be designated position A.
The| regulator mounting position that produces the maximum outlet pressure shall be designated pgsition B.

Thefse are the two mounting positions used for the tests in accordance with C.2.3.

C.2l3 Range of/regulation capacity
Thesse tests-are to be conducted at room temperature.

C.2]341., “Nonadjustable regulator

The regulator shall be mounted as for test specified in C.1. in position A (as determined in C.2.2.1).

The inlet test pressure shall be adjusted to the appropriate minimum value specified in Table C.2. If this
minimum value exceeds the rated inlet pressure, the rated inlet pressure shall be used as the minimum inlet
test pressure. The initial flow rate shall be set at a value less than the lower limit of the manufacturer's
specified range of regulation capacity. The lower limit of the range of regulation capacity shall be 1,18 cm?3/s
(0,15 ft3/h) for regulators designated by the symbol “circle P’ and 3,93 cm3/s (0,50 t3/h) for regulators
designated by the symbol “delta P”.

The inlet test pressure shall be gradually increased to the rated inlet pressure. Over this range of inlet

pressures, the minimum and maximum obtainable outlet pressures observed and their corresponding flow
rates shall be recorded and used to construct a smooth orifice curve.
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The inlet test pressure shall then be increased to the maximum inlet test pressure (see Table C.2) and the

outlet press

ure observed shall be recorded.

This procedure shall be repeated for increased flow rates to a flow rate exceeding the upper limit of the
manufacturer's specified range of regulation capacity. A sufficient number of readings shall be recorded to
establish smooth curves when minimum obtainable outlet pressures are joined (Figure C.2, curve A),
maximum obtainable outlet pressures are joined (Figure C.2, curve B), and outlet pressures obtained at the
maximum inlet test pressure are joined (Figure C.2, curve C).

Pressure variations and flow rates shall be examined along the orifice curves.

Examir
maxim
obtains

a)

b) Examir

betwesg
pressu

The largest
include the

C.23.2 (C

Each outlef]
regulator.

C.233 A
The regulat]

Adjust the
specified in

The proced
and C. (See

The regulat
the manufa

rate. The pfocedure outlined@bove for nonadjustable regulators shall then be followed to develop curves

and F. (See

The largest
shall includ

e the minimum and maximum obtainable outlet pressure curves to determine the minimum
im flow rates between which the outlet pressure variation does not exceed 20 % of the_minin
ble outlet pressure. (See Figure C.2).

e the maximum inlet test pressure curve to determine the minimum and maximtm flow r.
n which the pressure does not vary more than +20 % from the minimum.obtainable o
e. (See Figure C.2).

minimum flow rate and the smallest maximum flow rate determined from/“a” and “b” above s
ower and upper limits of the manufacturer's specified range of regulatien’capacity.

onvertible regulator

pressure setting of a convertible regulator shall be evaluated independently as a nonadjust

djustable Regulator
br shall be mounted in position B (as determined in C.2.2.3).

regulator to deliver the manufacturer's\specified maximum outlet pressure at the manufactu
et pressure and flow rate.

ure outlined above for nonadjustable regulators shall then be followed to develop curves 4
Figure C.3).

or shall then be mounted in position A (as determined in C.2.2.3). Adjust the regulator to de
Cturer's specified mibimum outlet pressure at the manufacturer’s specified inlet pressure and

Figure C.3).

minimuni flow rate and the smallest maximum flow rate determined from all of the tests al]
b the lower and upper limits of the manufacturers specified range of regulation capacity.
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YA

flow rate
putlet pressure

prifice curves at which maximum obtainable outlet pressure vafies from minimum obtainable outlet pressu

prifice curves at which outlet pressure at maximum inlet test‘pressure varies from minimum obtainable ol
by 20 %

prifice curves at which maximum obtainable outlet pressure varies from minimum obtainable outlet pressu

prifice curves at which outlet pressure at maximuminlet test pressure varies from minimum obtainable ol
by 20 %

prifice curves at which maximum obtainable outlet pressure varies from minimum obtainable outlet pressu

prifice curves at which outlet pressuresat maximum inlet test pressure varies from minimum obtainable ol
by 20 %

prifice curves at which maximum:obtainable outlet pressure varies from minimum obtainable outlet pressu

prifice curves at which outlet-pressure at maximum inlet test pressure varies from minimum obtainable ot
by 20 %

curve B, maximum obtainable outlet pressure curve

curve A, minimum ebtainable outlet pressure curve

curve C, outlet pfessure curve at maximum inlet test pressure
curve E, maximium obtainable outlet pressure curve

curve D, minimum obtainable outlet pressure curve

curve &, outlet pressure curve at maximum inlet test pressure
maximum outlet pressure adjustment

16
17

re by 20 %
tlet pressure

re by 20 %
tlet pressure

re by 20 %
tlet pressure

re by 20 %
tlet pressure

FriftmumR-outletprossure-adjustment

range of regulation

Figure C.3 — Range of regulation curves for adjustable regulators
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C.2.3.4 Multi-stage regulator
Multi-stage regulators are tested at the highest and lowest stages.

These stages may be adjustable or nonadjustable. The minimum inlet test pressure is determined by the
highest stage.

The regulator shall then be mounted in position B (as determined in either C.2.2.1 or C.2.2.3, as applicable)
and set to the highest pressure stage.

If the highest pressure stage is nonadjustable, the procedure outlined above for nonadjustable regulators shall
be followed|to construct curves A, B and C.

If the highgst pressure stage is adjustable, the procedure outlined above for adjustable regulatons-shall be
followed to fonstruct curves A, B, C, D, E and F.
The regulafor shall be mounted for test in position A (as determined in C.2.2) and set at thelowest presgure

stage.
If the lowestt pressure stage is nonadjustable, the procedure outlined above for nonadjustable regulators ghall
be followed

If the lowegdt pressure stage is adjustable, set the regulator to deliver the-mianufacturer’s specified minimum
outlet presqure at the manufacturer’s specified inlet pressure and flow rate/ The procedure outlined abové for
nonadjustable regulators shall be followed, except that it is not necessary for the maximum flow rate to exdeed

the flow rate on the orifice curve for the maximum regulation capacity determined for the highest pressure
stage.
Within the [limits of the flow rates obtained from the orifice curves at the lower and upper limits of| the

manufactur
than 20 %
case shall t

br's specified range of regulation capacity, the“observed outlet pressure shall not vary by n

he observed outlet pressure be less than 50'Pa (0,2 in water column).

nore

pf the lower outlet pressure reading or 74,7 Pa (0,3 in water column), whichever is greater. In no

C.2.4 Redulators designated to operate at pilot flow rate

These testq shall be conducted at room-temperature.

C.2.41 Regulation capacity

The regulator and pilot flow“ine shall be installed as specified in C.1, except that a manometer shall be
installed af| either the inlet) pressure measuring device (Figure C.1, key item 1) or the outlet pressure
measuring fevice (Figure'C.1, key item 3).

Convertible|regulators shall be tested at each outlet pressure setting.

With a flow| rate through the regulator equivalent to the maximum specified regulation capacity and the pilot
flow adjustéd to T,T8cmors (0,15 1oy Tor fegulators designated by the symbol “circle P, or 3,93 cmd/s

(0,50 ft3/h) for regulators designated by the symbol “delta P, the settings specified below shall be made within
the rated inlet pressure of the regulator and the minimum inlet test pressure specified in C.2.3. The main flow
shall be cycled off and on to establish the reliability of the setting. The pilot line pressure at each of the
established settings shall be recorded.

a) Mount the regulator in position B (in accordance with either C.2.2.1 or C.2.2.3, as applicable).

b) Adjust the regulator, if adjustable, to deliver the manufacturer's specified maximum outlet pressure, with
the related inlet pressure and flow rate established as specified by the manufacturer. Then set the inlet
pressure to produce the maximum outlet pressure.
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c) Adjust the regulator, if adjustable, as described in “b.” Then set the inlet pressure to produce the minimum

outlet pressure.

d) Then mount the regulator in position A (in accordance with C.2.2).

e) Adjust the regulator, if adjustable, to deliver the manufacturer's specified minimum outlet pressure, with
the related inlet pressure and flow rate established as specified by the manufacturer. Then set the inlet
pressure to produce the maximum outlet pressure.

f)  Adjust the regulator, if adjustable, as described in “e.” Then set the inlet pressure to produce the minimum
outlet pressure. At the end of the established settings, the instantaneous opening valve shall be closed

Cc.2

The)
tran

line

Con

The)

and, without reopening the valve, the stabilized pilot line pressure shall again be noted.~T
shall be within 373 Pa (1,5 in water column) or 20 %, whichever is greater, of the previouslyyre
line pressure.

4.2 Pressure variation

regulator shall be installed as specified in C.2.4.1, except the manometer shall be replaced by
sducer coupled to a fast response recording voltmeter or other equivalentinstrumentation to m
pressure, the vent limiter, if supplied, shall be in place.

vertible regulators shall be tested at each outlet pressure setting,
regulator shall be mounted in position A (in accordance with(either C.2.2.1 or C.2.2.3, as appli
The regulator, if adjustable, shall be adjusted to deliver the manufacturer's specified min

inlet pressure shall then be adjusted to the minimum inlet test pressure specified in Table C
rate equivalent to the maximum individual load.capacity specified and the pilot flow adjusted tq
(0,15 ft3/h) for regulators designated by the symbol “circle P” or (3,93 cm3/s) (0,50 ft3/h) fo
designated by the symbol “delta P”. The instantaneous opening valve shall be closed. The pre|
pilot line shall be measured and recorded as the initial outlet pressure. With the inlet pr
constant within £ 24,9 Pa (+ 0,1 in water column), the instantaneous opening valve shall be g
starting at 0,25 s after flow has (been initiated, the outlet pressure shall be noted until it h
stabilized. At least two more tests shall be conducted to definitely establish the minimum outl
The minimum outlet pressure-hoted in the pilot line after 0,25 s of flow shall not be less than
initial outlet pressure.

The inlet pressure shall then be adjusted to the rated inlet pressure of the regulator. No ch
flow adjustment shalbe made. The outlet pressure curve shall be developed and evaluated

“a” above. Fhe“regulator shall then be mounted in position B (in accordance with eithe
C 2. 2 3, as applicable).

e pressure
corded pilot

a pressure
easure pilot

cable).

mum outlet

pressure, with the related inlet pressure and flow rateé’established as specified by the manufacturer. The

2, at a flow
1,18 cm3/s
I reqgulators
ssure in the
pssure held
pened and,
as become
bt pressure.
65 % of the

hnge in any
s specified
C.221 or

The regulator, if adjustable, shall be adjusted to deliver the manufacturer's specified max

pressure, with the related inlet pressure and flow rate established as specified by the manufa

mum outlet
cturer. The

inlet test pressure shall then be adjusted to the minimum inlet test pressure specmed in Tahle C.2, and
evaluated

a9

a above

as specmed in

d) The inlet pressure shall then be adjusted to the rated inlet pressure of the regulator. No change in any

flow adjustment shall be made. The outlet pressure curve shall be developed and evaluated as specified

in “a” above.
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C.2.5 Integrity of operation

C.2.5.1 Creating base curve

This test shall be conducted at room temperature. The regulator shall be installed in the manufacturer's
specified upright position as shown in Figure C.4 and, where applicable, according to the equipment
specifications under C.1.

50d 5d 5d 5@ 5d 5d

A
A
A
 J
A
 J
/
 J
A
 J
A
 J

P
®
<

inlet pre$sure measuring device
outlet préssure measuring device
shut-off yalve
pressurg transducer
outlet adjustment control valve
tap for pfessure transducer
instantaeous opening automatic valve
regulatof under test

0 constantpressure source

= O N O 0o b~ WON -~

Q

The congtant-pressure<source shall not permit a pressure variation for no flow to full flow, of more than + 24,9 Pp for
each 2,83 m3/h of air flow at full flow.

b Pressure transducercoupled to a fast response recording voltmeter or other equivalent instrumentation.

Figure C.4 — Arrangement for integrity of operation test

The inlet test pressure for each curve to be developed shall be set as indicated in Table C.1.
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