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6.2.5  Screwed fastenings

Shall be according to EN 13611:2007, 6.2.5.
6.2.6 Jointing
Shall be according 1o EN 13611:2007, 6.2.6.

6.2.7  Moving parts

Shall be according to EN 13611:2007, 6.2.7.

6.2.8  Sealing caps
Shall be accerding lo EN 13611:2007, 6.2.8.
6.2.9  Dismantling and reassembly

Shall be according 1o EN 13611:2007, 6.2.9.

6.2.101 Adjustments

The adjustments (e.g. outlel pressure, offset and gasfair-ratio) shall be readily accessible to authorised
persons, but there shall be provision for sealing after adjustment. Means shall be provided 1o discourage
interference by unauthorised persons. If il is stated in the installation and operaling instructions that a

pressure regulator can be pul out of action, appropriate means shall be provided 1o pul the pressure regulator
out of aclion.

6.2.102 Resistance to pressure

Parts of the pressure regulator that are subjected 1o inlet pressure under normal operating conditions, or could
be subjected to inlet pressure in the event of a failure, shall resist a pressure equal to the withstand pressure,

6.2.103 Blockage of canals and orifices

Blockage of auxiliary canals and orifices shall not lead to an unsafe siluation olherwise they shall be prolected
againsi blockage by suilable means.

6.2.104 Signal tube connections

Requirements on connections for gas pressure, air pressure or furnace pressure signal tubes shall be stated
in the installalion and operating instructions.

6.3 Materials

6.3.1 General material requirements

Shall be according to EN 13611:2007, 6.3.1.

6.3.2 Housing

Shall be according to EN 13611:2007, 6.3.2 wilh the following modification:

The withstand pressure shall be used instead of maximum inlet pressure, if applicable.
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6.3.3 Test for leakage of housing after removal of non-metallic parts

Shall be according to EN 13611:2007, 6.3.3 with the following addition and modification:
Addition:

Any breather holes shall be blocked.

Modification:

The withstand pressure shall be used instead of maximum inlet pressure, if applicable. The tesi shall be
performed in accordance with 7.3.2.

6.3.4 Zinc alloys

Shall be according to EN 13611:2007, 6.3.4.

6.3.5 Springs providing closing and/or sealing force

EN 13611:2007, 6.3.5 is not applicable.

6.3.6 Resistance to corrosion and surface protection

Shall be according to EN 13611:2007, 6.3.6.

6.3.7 Impregnation

Shall be according to EN 13611:2007, 6.3.7.

6.3.8 Seals for glands for moving parts

Shall be according 1o EN 13611:2007, 6.3.8.
6.4 Gas connections

6.4.1 Making connections

Shail be according to EN 13611:2007, 6.4.1.
6.4.2 Connection sizes

Shall be according to EN 13611:2007, 6.4.2.
6.4.3 Threads

Shall be according to EN 13611:2007, 6.4.3.
6.4.4 Union joints

Shall be according to EN 13611:2007, 6.4.4.

6.4.5 Flanges

Shall be according to EN 13611:2007, 6.4.5.
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6.4.6 Compression fittings

Shall be according to EN 13611:2007, 6.4.6.

6.4.7 Nipples for pressure test

Shall be according to EN 13611:2007, 6.4.7.

6.4.8 Strainers
Shall be according to EN 13611:2007, 6.4.8 with the following addition:

Strainers fitled to controls of DN 25 and above shall be accessible for cleaning or replacement without lhe
need to remove the control bedy by dismanlling threaded or welded pipe work.

6.5 Electronic parts of the control

EN 13611:2007, 6.5 is not applicable.

6.6 Protection against internal faults for the purpose of functional safety

EN 13611:2007, 6.6 is not applicable.

7 Performance

7.1 General

Shall be according lo EN 13611:2007, 7.1.

7.2 Leak tightness
Shall be according to EN 13611:2007, 7.2 with the following addition:
For signal chamber(s) without combustion gas signal carrying comparimenl(s), when tesled according 1o

7.3.101, the leakage rate from the signal chamber(s) shall nol exceed the leakage rate al the maximum signal
pressure staled in the inslallation and operating instructions before and afler the lests specified in 7.102.7.

7.3 Test for leak tightness

7.3.1 General
Shall be according to EN 13611:2007, 7.3.1 with the following modification:

If stated in lhe installation and operating instructions that the regulator shail be used in combination with a
safely shut-off device upsiream of the regulalor the following allernative external leakage test can be used:;

For external leakage carry oul the test with 1,5 times the wilhsland pressure al inlel and outlel, and wilh a
pressure of 1,5 limes the difference belween withstand pressure and maximum outiel pressure on the
atmospheric side of the working diaphragm (including the safety diaphragm, if any).

The test results shall meet ihe requirements of 7.2.
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7.3.2 External leak-tightness
Shall be according to EN 13611:2007, 7.3.2 with the following addition:

If applicable the additional {est conditions of 7.3.1 shall be 1aken into account.

7.3.3 |Internal leak-tightness

EN 13611:2007, 7.3.3 is not applicable.

7.3.101 External leak-tightness for signal carrying compartment(s)

With any bleed port incorporated in Lhe signal lube(s) or signal chamber(s) plugged, pressurize and iest the
compartment(s) according lo 7.2 and measure the leakage rate,

The lest results shall meet the requirements of 7.2.

7.4 Torsion and bending

Shall be according 1o EN 13611:2007, 7.4.
7.5 Torsion and bending tests
Shall be according to EN 13611;2007, 7.5.

7.6 Rated flow rate

Shall be according 1o EN 13611:2007, 7.6.
7.7 Test for rated flow

7.71 Apparatus

Shall be according to EN 13611:2007, 7.7.1.

7.7.2 Test procedure

Shall be according to EN 13611:2007, 7.7.2 with the following addition:

If raled flow raie for pressure regulators as staled in the installation and operating instructions is specified lor
the control member in the fully open position, the lest shall be performed wilh the control member in 1hat

position.

7.7.3 Conversion of air flow rate

Shall be according lo EN 13611:2007, 7.7.3.

7.8 Durability

Shall be according to EN 13611:2007, 7.8.

7.9 Performance tests for electronic controls

EN 13611:2007, 7.9 is not applicable.
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7.10 Long-term performance for electronic controls

EN 13611:2007, 7.10 is nol applicable.
7.101 Pressure regulator performance

7.101.1  General
When carrying out performance lests al any particular setting, the minimum inlet pressure used shall be al
least 200 Pa (2 mbar) in excess of the set outlet pressure.

If ihe inlel pressure range includes two corresponding values for the minimum and maximum pressure, as
given in Table 1, then the inlet setling pressure shall be the respective nominal pressure according lo that
table. Olherwise, the inlet setling pressure and the inlel pressure range shall be stated in the installation and
operating instruclions.

The outlet pressure variation from the oullet setling pressure py, shall not exceed thal given in Table 2 or
+100 Pa {1 mbar), whichever is the grealer.

Table 1 — Gas pressure at inlet to the pressure regulator

Type of gas Nominal pressure | MInimum pressure Maximum
kPa (mbar) kPa (mbar) pressure
kPa (mbar)
1% family gases 0.8 (8) 0,6 (6) 1,5 (15)
2" family gases group ZH 2,0 (20) 1,7 (17) 2,5 (25)
2% family gases group 2L 2,5 (25) 2,0 (20) 3,0 (30)
2" family gases group 2E 2,0 (20) 1.7 (17) 2,5 (25)
3™ family gases 2,9 (29) 2,0 (20) 3,5 (35)
2,9 (29) 2,5 (25) 3,5(35)
3,7 (37) 2,5 (25) 4,5 (45)
5,0 (50) 4,25 (42,5) 5,75 (57,5)
6,7 (67) 5,0 (50) 8,0 (80)
11,2 (112) 6,0 (60) 14,0 (140)
14,8 (148) 10,0 (100) 18,0 (180)

Table 2 — Outlet pressure variation from the outlet setting pressure P2a

Class of pressure regulator MaxImum outlet pressure variation
%
1% family 2™ family 3™ family

Class A

Gmax {0 Gmin AN P1max 10 Proin +15 +15 +15
Class B

By variation of the inlel pressure for each of +15 +10

the rated flow rales -20 -15 +10

UNI EN 88-1:2011
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Table 2 (continued)

Class of pressure regulator

Maximum outlet pressure variation

%

1" famlly 2™ family 3" family
By variation of raled flow rates from gmax to +40 +40 +40
gmin (cONsiant inlet pressure) for each of the
inlel pressures
Class C
Al constant ¢ (within the raled flow rate +15 +10 +10
range) -20 -15

7.101.2  General test procedure

7.101.2.1 Apparatus

Carry oul lhe tesls using the apparatus shown in Figure 2. The uncerainly of measurement shall not exceed

2 %.
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Dimensions in millimelres
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load determining pressure gauge p, (see NOTE)
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5, B differeniial pressure gauges (see NOTE)
7  adjustable regulator for inlel pressure

8 thermometer

9 flow meter

10 control under test

11 signal pressure inlet (optional) (see NOTE)
12 manual control tap (injector orifice)

13 fan (optional) (see NOTE)

NOTE

2 4holes@1,5mm

UNI EN B8-1;2011

Key numbers 3, 4, 5, 6, 11 and 13 are anly applicable for
pneumalic gas/air ralio pressure regulalors {refer to 3.105).

Nominal size

Internal dlameter

(DN) (mm)
6 6
8 9

10 13
15 16

20 22

25 28

32 35

40 41

50 52

65 67

8O 80

100 106

125 131

150 159

200 209

250 260

Figure 2 — Performance test apparatus
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7.101.2.2 Conversion of the air flow rate

Shall be according to EN 13611:2007, 7.7.3.

7.101.2.3 Methods of test

Class A, class B and class C pressure regulators shall be lested according to 7.101.3.2, 7.101.4.2, and
7.101.5.2, respeclively (see also Annex BB).

Steady state conditions shall always be reached before readings are taken.

Examples of performance curves are shown in Annex BB, Figures BB.1 to BB.5.
7.101.3 Class A pressure regulator performance

7.101.3.1 Requirement

Over the full range of inlet pressure from pyma 10 p1max @and over the whole raled flow rate range from gmn 10
gmax a5 siated in the installation and operating instructions Lhe outlet pressure variation from ihe outlet setling
pressure p, shall nol exceed the values given in Table 2 or 100 Pa (1 mbar), whichever is the greater. The
stated minimum raled flow rate gn, shall nol exceed 10 % of gmay.

7.101.3.2 Test

Class A pressure regulators shall be tesled by measuring the oullet pressure p2 with variation of the inlet
pressure py and of the flow rale g4, as follows;

a) In order to adjust the outlel selling pressure p,, of the pressure regulalor, set the manual control 1ap 1o
obtain a rated flow rale of 50 % of gmax (or any other value declared by the manufaciurer). For adjustable
pressure regulators, adjusi the outlel setting pressure py lo the maximum outlet pressure Pamax, Lhe inlel
pressure ps being the nominal pressure (or respectively any other value declared by the manufacturer).

Once the outlet setling pressure po, has been set, there shall be no furlher adjusiment of the pressure
regulator.

b) With inlet pressure pi, kepl constant, vary the rated flow rate 9 10 gmax O gmin @and back to gy by using
the manual control 1ap and record the outlet pressure p, for al least 5 values of g in each case. Ensure
that there is no change of the inlet pressure py during the whole lime of 1his procedure.

¢) Readjust the inlet pressure p; from pimn 10 pimay and then vary the rated flow rate from gug, to gmn and
back 10 gmax (@5 in slép b).

d) For adjustable pressure regulators readjust the outlel setting pressure paq 10 pamin according to step a) and
repeal steps b) and c).

7.101.4 Class B pressure regulator performance

7.101.4.1 Requirement

Over the full range of inlel pressure from pypn o p1max al any rated flow rate g wilhin the rated flow rale range
grmin 10 gmay, 85 slaled in the installalion and operating instructions, the outlet pressure variation from the outlet
selting pressure pas shall not exceed the values given in Table 2 or 100 Pa (+1 mbar), whichever is the
grealer.

For any change of rated flow rale g wilhin the raled flow rate from 9min 10 gmax, @s staled in the installation and
operating instructions, at any inlet pressure p; within the full inlet pressure range from poy, 10 prmay the oullet
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pressure varialion from the outiet setting pressure p;. shall not exceed the values given in Tabie 2 or +100 Pa
(#1 mbar), whichever is the greater,

7.101.4.2 Test

Class B pressure regulators shall be tested by measuring the outlel pressure p2 with variation of the inlet
pressure py and of the rated flow rate g, as follows:

a) Inorder lo adjust the outlet setting pressure p,, of the pressure regulalor, sel the rated flow rale to Gmax DY
adjusling the manual control tap. For adjustable pressure regulators, adjust the outlet setling pressure Ds
to the maximum outlel pressure pam,,, the inlel pressure p, being the nominal pressure (or another value
declared by the manufaclurer).

Cnce lhe outlel setting pressure p;, has been set, there shall be no further adjustment of the pressure
regulator.

b) Vary the inlel pressure py from lhe nominal pressure over the minimum inlet pressure pymg, to the
maximum inlet pressure pimay, and back 1o pim,, and record the outlel pressure p, for at least 5 values of
p1 in each direction without resetling the rated flow rate.

c) With inlel pressure p; at the nominal pressure or at the value declared under a), readjust ihe raled flow
rate g from gmay to gmin by using the manual control 1ap without any other adjustment of the previously sel
value of Ihe oullet pressure p».

d) Repeal step b).

e) For adjustable pressure regulators, readjust the outlet setling pressure Pz according to a) to pymn and
repeal sieps b) o d).

7.101.5 Class C pressure regulator performance

7.101.5.1 Requlrement

Over the full range of inlet pressure from pymn tO pimax 8t any rated flow rate g within lhe rated flow rate range
from gin 10 gmax @s sialed in the inslallation and operating instructions, the outlet pressure variation from the
outlet setling pressure ps, shall not exceed the values given in Table 2 or +100 Pa (£1 mbar), whichever is the
greater.

7.101.5.2 Test

Class C pressure regulators shall be lesled by measuring the oullel pressure pa with variation of the inlet
pressure pq, as follows:

a) Inorder 1o adjusl the outlet sefting pressure p,, of lhe pressure regulator, set the rated flow rate tc Gmax DY
adjusling the manual control tap. For adjustable pressure regulalors, adjust the outlet setling pressure py,
lo the maximum outlel pressure pym,,, the inlet pressure p1being lhe nominal pressure (or anolher value
declared by the manufacturer).

Once the outlet selling pressure ps, has been set, there shall be no furiher adjustment of the pressure
regulator.

b} Vary the inlel pressure pq to the minimum inlel pressure pymn, to the maximum inlet Pressure pymay, and
back lo pimn, and record the outlel pressure p, for at least 5 values of p1 in each direclion wilhoul
resetting the raled flow rate.

c¢) By means of the manual control tap, adjusl the rated flow rale 10 gmn, the outlet setling pressure pa,
readjusied as in slep a),
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d) Repeat step b).

e) For adjuslable pressure regulalors, readjust the oullet setling pressure p;, according to a) to pzmin @nd
repeat sleps b) io d).

7.101.6 Endurance

7.101.6.1 Requirement

The leak tightness and performance shall remain within the limits specified in 7.2, 7.3, 7.101.1, 7.101.3,
7.101.4, and 7.101.5, respectively, after testing according to 7.101.6.2,

7.101.6.2 Test

Position the pressure regulator in a iemperature controlled chamber with an air supply al ambient lemperature
and maximum inlet pressure py... @s staled in the installalion and operating instructions. The pressure
regulator is controlled according to manufaclurer’s instructions lo ensure that working diaphragm and safety
diaphragm, if any, are fully flexed and the control member moves between fully open and fully closed position.

The test consists of 50 000 cycles with each Ffully open and fully closed position of {he conlrol member is held
for at least 5 s.

Of the 50 000 cycles:

a) 25 000 cycles are with the pressure regulator environment at the maximum ambient temperalure slated in
lhe installation and operaling instructions, but al least 60 °C and

b) 25000 cycles are with the pressure regulator environment at the minimum ambient temperature staled in
ihe installation and operating instructions, but at most 0 °C.

Provided that the pressure regulator operates over its full range il is nol necessary for the cycle lime to be
equal to the response time,

In addilion, where lhe pressure regulalor incorporates an electric device which may be required {o run
continuously, it shall be additionally operated in a condition where lhe eleclric device operates continuously for
a period of 3 000 h at 110 % of maximum rated voltage.

The period of 3 000 h shall consist of:

— 2000 h al ambient temperalure of 20 °C;

— 500 h at the maximum ambient lemperature stated in the installation and operaling instructicns, but at
least 60 °C and

500 h al the minimum ambieni temperature siated in the installation and operating instructions, but al
most 0 °C.

This eleclric device shall be in accordance with 8.11.
7.101.7 Lock-up pressure

7.101.7.1 Requirement

When it is slaled in the installation and operating instructions that a pressure regulator has the ability to lock-
up, the outlet pressure p, shall nol rise by more than 15 % or +750 Pa (+7,5 mbar), whichever is the greater,
above the outlel pressure at § % of gma,. Such a pressure regulator shall be tested according to 7.101,7.2.
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7.101.7.2 Test
Proceed as follows:
a) Inslall the pressure regulator in the apparatus according to EN 13611:2007, 7.7.1:

b) adjust the inlet pressure py 10 pimay, the oullet pressure p; to pame, and the manual control fap to 5 % of

Gmax:

c) measure the outlel pressure p,;

d) slowly close lhe manual control tap in not less than 5 s;

e) 30 s after the manual control lap has been completely closed, measure the outlet pressure po;
f) repeat sleps b) to e) with the outlel pressure p; adjusied to pamas;

g) repeal sleps b) to ) for every outlel pressure range (typically delermined by a different spring).

Check conformity lo 7.101.7.1 for every lock-up value pay.

7.101.8 Requirement for rendered inoperative pressure regulators
If it is slaled in the installation and operaling instructions lhat the pressure regulator can be rendered

incperative, for example, for 3" family gas applications, the method shall be given in the installation and
operating instructions.

7.101.9 Test for rendered inoperative pressure regulators

The pressure regulalor shall be rendered inoperative according to the method given in lhe inslallalion and
operaling instructions. After it has been confirmed by observalion thal the control member is fixed in the fully
open position, the exlernal leak lightness shall meet the requiremenis of 7.2 and 7.3.

When the actlion of the pressure regulator is restored, the pressure regulalar shall continue to conform to all
requiremenis of this European Standard.

7.102 Pneumatic gas/air ratio pressure regulator performance

7.102.1 General

When carrying out performance tesls al any parlicular setling, the minimum inlei pressure used shall be al
least 200 Pa (2 mbar) in excess of lhe set outlel setling pressure pa..

If the Inlet pressure range includes two corresponding values for the minimum and maximum pressure, as

given in Table 1, then the inlet selling pressure shall be the respeclive nominal pressure according to that
table. Otherwise, the inlel setling pressure and lhe inlet pressure range shall be declared by lhe manufaclurer.

7.102.2 General test procedure

7.102.2.1 Apparatus
Shall be according to 7.101.2.1.
7.102.2.2 Conversion of the air flow rate

Shall be according lo EN 13611:2007, 7.7.3.
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7.102.3 Control performance and stability

7.102.3.1 Control performance requirement

When tesled in accordance with 7.102.3.3 the control performance shall be such thatl for each lesl the
devialion of pressure difference pg is within +15 % of the value staled in the installation and operating
instructions or £100 Pa (+1 mbar), whichever is the greater, According to the applicalion, as stated in the
insiallation and operating instruclions, the conirol pressure, which is

a) the signal pressure ps (e.g. air pressure, air differential pressure, furnace pressure, or a combination of
them) or

b) the load delermining pressure py
is varied.

Where lighler tolerances are stated in the inslallation and operating instructions, these shall be verified during
testing.

7.102.3.2  Stabillty requirement

When lested according to 7.102.3.3 any continuous oscillalion or hunting of the pressure difference ps shall
not exceed +10 % or £100 Pa (1 mbar), whichever is the greater, of the outlel value at any point within the
working range stated in the installation and operaiing instructions, and shall not cause the pressure difference
P« 1o fall oulside the tolerance defined in 7.102.3.1.

7.102.3.3 Test

For this lest the lest conditions of 7.102.2.1 are used. The test is performed by recording the pressure
difference pg as the control pressure is varied according to Table 3 with one offsel adjusiment as declared by
the manufacturer. For each fesl in Table 3 the manual control tap (see Figure 2) shall be adjusted to ihe
minimum or maximum rated flow rate as slaled in the installation and operating instructions and remains
unchanged during thal test. Ensure thal there is no change of the inlet pressure p, during each test,

Table 3 — Control performance test procedure

Test | Inlet pressure Rated Control pressure varlation
flow rate
Signal pressure ° Load determining
pressure °
P q P3 P4
Pa (mbar) mh Pa (mbar) Pa (mbar)
from Pamax from Pamin
1 P 1max Jmax to Pamn | tO Pamax
and back to Psmax | @nd back to Pamin
from Pamn | from i
2 Pimax Ymun to P3max lo Pdmin
and back to Pamin | @nd back to Pamax
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