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Foreword

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

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Fire protection — Automatic sprinkler systems —

Part 16:
Requirements and test methods for fire pump relief valves

1

Thi
fire

stamdpipe systems or sprinkler systems or both. Performance and test requirements for othe

conj

Thd
con
und

ISO
and|

ISO
spe
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ISO

3.1
cor
bro
wit

3.2

Scope

5 document defines performance requirements, methods of testing and markingrequir
pump relief valves intended to rapidly relieve the excessive water pressure in the-Supplj

ponents or attachments to fire pump relief valves are not covered by thisstandard.

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

898-1, Mechanical properties of fasteners made of carben steel and alloy steel — Part 1: B
studs with specified property classes — Coarse thread and fine pitch thread

898-2, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 2
ified property classes — Coarse thread and fine'pitch thread

Terms and definitions
the purposes of this document, the following terms and definitions apply.

and IEC maintain terminolggical databases for use in standardization at the following ad

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropediasavailable at http://www.electropedia.org/

rosion resistant material
hze, brass,)Monel®1) metal, austenitic stainless steel, or equivalent, or plastic material {
n the requirements of this document

ements for
 piping for
r auxiliary

pir content
pplies. For
[s) applies.
hIts, screws

Nuts with

dresses:

onforming

ma

in valve

part of the valve assembly that controls the flow of water

3.3

maximum set pressure rating
maximum pressure at which the valve is intended to be set to relieve pressure from a water supply system

1

©IS

Monel® is a trademark of Special Metals Corporation and is an example of a suitable product available
commercially. This information is given for the convenience of users of this document and does not constitute an
endorsement by ISO of this product. Equivalent products may be used if they can be shown to lead to the same
results.
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3.4
pilot valve
part of the valve assembly that controls the operating of the main valve (3.2)

3.5
rated working pressure
maximum service pressure at which a valve is intended to operate

3.6
reseat pressure
pressure at which the relief valve is intended to prevent the flow of water

3.7
set pressure
pressure af which the main valve (3.2) is intended to start to allow the flow of water

4 Requjrements

4.1 Nominal sizes and tolerances

4.1.1 The nominal size of a fire pump relief valve shall be the nominal’ diameter of the inlet and ou

tlet

connectionys, i.e. the pipe size for which the connections are intended{The sizes shall be 20 mm, 32 mm,

40 mm, 50[mm, 65 mm, 80 mm, 100 mm, 125 mm, 150 mm, 200 mm¢ 250 mm or 300 mm. The diam
of the watdrway through the sealing assembly seat ring may be n¢o-more than one size smaller than

nominal size.

4.1.2 Unless otherwise noted in a specific clause of this*document, tolerances shall be in accordd

with Anney A.
4.2 Connhections

4.2.1 Alllconnections shall be designed for use at the rated working pressure of the valve.

4.2.2 The¢ dimensions of all conmections shall conform with the applicable requirements of reley
internatior]al standards. If international standards are not applicable, national standards may be use

For example, ISO 6182-12 eontains requirements for grooved-end components. Where there is no
ISO standqrd developed{a)national standard may be used for other connection types (i.e. threa

flanged, or|other suitabléconnections).

4.3 Rated working pressure

bter
the

nce

rant
i

E an
led,

4.3.1 Thérated wnrking pressure shall he notlessthan 1.2 MPa (1 2 hm‘)

4.3.2 Connections may be machined for lower working pressures to match installation equipment

provided the valve is marked with the lower working pressure, as per 7.3, f).

4.4 Body and cover

4.4.1 The body and cover shall be made of a material with corrosion resistance at least equivalent to

cast iron.

4.4.2 Cover fasteners shall be made of steel, stainless steel, titanium, or other materials with equivalent

physical and mechanical properties.

2 © IS0 2020 - All rights reserved
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4.4.3 Non-metallic materials other than gaskets, diaphragms and seals or metals with a melting point
less than 800 °C shall not form part of the valve body or cover.

4.4.4 It shall not be possible to assemble the valve with the cover plate in a position which either
improperly indicates flow direction or prevents proper operation of the valve.

4.5 Body strength (see 6.4)

An assembled fire pump relief valve with the sealing assembly blocked open shall withstand, without
rupture, an internal hydrostatic pressure of four times the rated working pressure for a period of 5 min
wh¢n tested as specified in 6.4.

Ifthe testis not performed with standard production fasteners, the supplier shall provide docymentation
showing that the calculated design load of any fastener, neglecting the force requiréd“to compress the
gasket, shall not exceed the minimum tensile strength specified in ISO 898-1 andISO 898-4, when the
valye is pressurized to four times the rated working pressure. The area of the application ¢f pressure
shall be calculated as follows.

a) |Ifa full-face gasket is used, the area of application of pressure is thatextending out to a ljne defined
by the inner edge of the bolts.

b) |If an “O”-ring seal or ring gasket is used, the area of application of force is that extending out to the
centreline of the “O”-ring or gasket.

4.6| Access for maintenance

Medns shall be provided to permit access to workinig parts and removal of the sealing asspmbly. Any
method adopted should permit ready maintenance:by one person.

4.7| Components

4.711 Any component that is normallydisassembled during servicing shall be designed so thpt it cannot
be 1leassembled improperly without providing an external visual indication when the valve is feturned to
seryice.

4.7{2 With the exception of valve seats, all parts intended for field replacement shall be|capable of
being disassembled and reassembled using tools normally employed by the trade.

4.7{3 All compenents shall be non-detachable during normal operation of the valve.

4.714 Failure of the sealing assembly diaphragms or seals shall not prevent the valve from opening.

4.7
suff
stresses and damage due to pipe scale or foreign matter carried by water.

5~ Seat surfaces of sealing assemblies shall be made of a corrosion resistant materigl and have

4.7.6 Springs shall not fracture or rupture when tested in accordance with 6.2.1.
4.7.7 Diaphragms shall not fracture or rupture when tested in accordance with 6.2.2.

4.7.8 There shall be no sign, on visual examination, of damage to the sealing assembly after testing for
the operational requirements of 4.12 in accordance with 6.8.

4.7.9 When wide open, the sealing assembly shall bear against a definite stop. The opening of the valve
or reaction of the water shall not permanently twist, bend or fracture valve parts.

© IS0 2020 - All rights reserved 3
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4.7.10 Where rotation or sliding motion is required, the part or its bearing shall be made of a corrosion
resistant material. Materials lacking corrosion resistance shall be fitted with bushings, inserts or other
parts made of corrosion resistant materials at those points where freedom of movement is required.

4.8 Leakage and deformation (see 6.3)

4.8.1 There shall be no leakage, permanent distortion or rupture of a valve body when tested in
accordance with 6.3.1.

4.8.2 There

4.9 Nonft

elastome

49.1 No

ageing of th

After agei
the applic

4.9.2 Th
operation

4.10 Seal

A seal mad

tested in a
shall be pe

4.11 Clearances

The cleara

in every pg

be not less

4.12 Ope

The presst
105 % of t}

4.13 Flow

For set pre

metallic components (excluding gaskets, diaphragms, seals and other
ric parts)

h-metallic valve parts that affect proper valve function shall be subjected(to the applic
eir non-metallic parts, as described in 6.5 and 6.6, using separate sets of samples, as applicg
g, a valve shall meet the requirements of 4.8, 4.13 and 4.14 when teSted in accordance ¥

le tests described in 6.3, 6.9 and 6.10.

bre shall be no cracking, warping, creep or other signs of detefioration that can prevent prg
f the valve.

ing assembly elements (see 6.7)

ccordance with 6.7. Where the same design gfSeat is used for more than one size of valy
Fmitted to only test the size with the higheststress on the seating surface.

hce between a valve disc or a part-attached thereto and the inside walls of iron body cast
sition of the valve disc, exceptfully open, shall be not less than 12,7 mm. This clearance s

ration and reseat (see 6.8)

res at which the-main valve opens, shall be not less than the set pressure nor more 4
le set pressuféewhen tested in accordance with 6.8.

y capacity (see 6.9)

than 6,4 mm for valves with*bodies of bronze or equivalent corrosion resistant materialg.

hble
ble.
vith

per

e of elastomeric or other resilient materials shall not adhere to the mating surface when

e, it

ngs
hall

han

E dn

ssures of 0,69 MPa (6,9 bar) and higher, the value of flow spec1f1ed in Table 1 shall requlr

120 0/

inlet press

£l A £l £l L pa |
Ul T a\. LIIC vdalivo 11U Sl CC[LCI ulidil 149 /70 UL UIIT DCL lJl COoourtv vviIiitIil LCDLC\J IITI dCCUIL uauuc \AZ 41298

th'6.9.

If the valve is tested with a flow capacity less than the values specified in Table 1, the valve shall be

marked to

indicate the maximum flow intended as per 7.3, j).
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Table 1 — Flow capacity for fire pump relief valves

4.1 Endurance (see 6.10)

The
sign

5.1

programme to ensure that productioncontinuously meets the requirements of this docun

sanj

5.2

twige the rated working pressure without leakage.

5.3

for forrect functioning. The valve shall be set at a predetermined pressure. The pressure sha

incy
mol

5.4

pregsure of 90 % of the maximum set pressure rating for a pprind of notlessthan 1 min Th

Relief valve size Flow capacity
mm 1/min
20 95
32 190
40 380
50 9245
65 1135
80 1890
100 3785
125 6 625
150 9450
200 18900
250
300 As declared by manufacturer

:2020(E)

valve and its moving parts shall show no sign of distortion, cracks, loosening, separatipn or other

of failure, following 30 min of water flow in accordance with 6.10.

Production testing and quality control

It shall be the responsibility of the-manufacturer to implement and maintain a qua

e manner as the originally testedsamples.

ity control

hent in the

Every manufactured yalve shall pass a hydrostatic body test for a period of not less than 1 min at

Following thethydrostatic body test in 5.2, every manufactured valve shall pass an opé¢ration test

1 be slowly

eased untilthe valve opens. The valve shall open at a pressure not less than the set prgssure, nor

e than 105 % of the set pressure.

Every manufactured valve shall withstand, without leakage at the valve seat, an internal

hydrostatic
bre shall be

no leakage through the body, or past the seat, and no distortion of the valve.

6

6.1

Tests

Samples

A representative sample of each size of valve shall be subjected to the following tests.

© IS0 2020 - All rights reserved
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6.2 Spring and diaphragm test (see 4.7.6 and 4.7.7)

6.2.1 Subject the spring in the normal mounting to 5 000 cycles of normal operation in air or water.
The components shall not be operated at a rate exceeding 6 cycles per minute. The sealing assembly shall
be moved to the 50 % open position and slowly returned to the closed position.

6.2.2 A valve incorporating a diaphragm shall cycle 10 times at 200 percent of its maximum set
pressure rating without malfunction.

6.3 Lealgageanddeformaten{see —4— —

6.3.1 Body leakage

Install an :
with the sq
pressure fg
conform to

6.3.2 Sealing assembly

Fill the ups
the applic3

downstream end of the valve and keep this end vented.

Increase h
exceeding
valve shall
conform to

6.4 Bod

For the puy

of withstanding the test pressure. The valve inlet and outlet connections and all other openings sha

suitably se

There shal
connectiorn
assembly |
four times
valve shall

6.5 War
other ela

issembled valve including the main valve, pilot valve and trim in a pressure test appar{
aling assembly in the open position. Apply hydrostatic pressure of twice the -rated worl
r a period of 5 min and inspect the valve during this time for signs of leakage. The valve
the requirements of 4.8.1.

tion of pressure on the appropriate devices and parts. {solate these, if necessary, from

drostatic pressure to the upstream end from 0 %to 90 % of the set pressure at a rate
0,14 MPa/min (1,4 bar/min). Maintain this pressure for 5 min. Examine for leakage.
be tested for leakage at both the minimum and'maximum set pressure limits. The valve s
the requirements of 4.8.2.

y strength (see 4.5)

pose of this test, production bolts,gaskets and seals may be replaced by components cap

hled.

be a connection for hydrostatically pressurizing the assembled sample valve set at the i
and a means of venting air and pressurizing fluid at the outlet connection. With the sea
locked open, the.sample valve assembly shall be internally hydrostatically pressurize
the rated working pressure, but not less than 4,8 MPa (48 bar), for a period of 5 min.
conform to.the requirements of 4.5.

m-water ageing test for non-metallic components (excluding gaskets, seals a
stomeric components)

itus
(ing
hall

tream end of the assembled valve with water, while keeping(the sealing assembly closed by

the

not
The
hall

hble
1 be

hlet

ling

1 at
The

nd

Four untested samples of each component shall be immersed in tap water at 87 °C + 2 °C for 180 days.

If a material cannot withstand the temperature indicated without excessive softening, distortion or
deterioration, a water ageing test shall be conducted at a lower temperature, but not less than 70 °C, for

a longer pe

riod of time. The duration of exposure shall be calculated from Formula (1):

t="74857 e0.0693 T

@)
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where

NOTE

t isthe exposure duration, expressed in days;

e isthe base of natural logarithms (= 2,718 3);

T isthe test temperature, expressed in °C.

This equation is based on the 10 °C rule, i.e. for every 10 °C rise, the rate of a chemical reaction is

app
the

The
for
of d
ass
acc

6.6
ela

Foulr untested samples of each component shall be aged in amair oven at 120 °C = 2 °C for 18

san|
use
ort

If a
det

FoXimately doublied. Wien appiied to plastic ageing, it 1S assumed that the 1ife at a tTeMperature, T,
ife at (t - 10) °C.

samples shall be removed from the water and allowed to cool to room temperaturefor e

h minimum of 24 h. The components shall be examined for cracking, warping;.¢reep or
eterioration which would prevent the proper operation of the device. The/parts are
bmbled into valves and shall conform to the requirements of 4.8.1, 4.13 @and 4.14 whe
rdance with 6.3, 6.9 and 6.10.

stomeric components)

ples shall be tested in contact with the mating materials under stresses comparable to th
at rated working pressure. The components shall bésupported so that they do not touch
he sides of the oven.

material cannot withstand the temperaturesindicated without excessive softening, di
brioration, an air ageing test shall be condugteéd at a lower temperature, but not less than

in °C, is half

xamination
bther signs
then to be
h tested in

Air ageing test for non-metallic components (excluding gaskets, seals and ¢ther

) days. The
e intended
each other

stortion or
70 °C, for a

longer period of time. The duration of exposure shall be calculated from Formula (2):

t=737000e 00693 T (2)
whgre

t isthe duration, expressed in days;

e isthe base of fiatural logarithms (= 2,718 3);

T isthe testitemperature, expressed in °C.
NOTE This,équation is based on the 10 °C rule, i.e., for every 10 °C rise, the rate of a chemica| reaction is

app
the

foximately*doubled. When applied to plastic ageing, it is assumed that the life at a temperature, ¢,
ife at\(t= 10) °C.

Th

in °C, is half

samples shall be removed from the oven and allowed to cool to room temperature for a

least 24 h.

All post-exposure tests shall be conducted within 72 h. The components shall be examined for cracking,
warping, creep or other signs of deterioration which would prevent the proper operation of the device.
The parts are then to be assembled into valves and shall conform to the requirements of 4.8.1, 4.13 and
4.14 when tested in accordance with 6.3, 6.9 and 6.10.

6.7 Sealing element tests (see 4.10)
Prior to conducting this test, the minimum opening pressure of the valve shall be determined.

With the valve in a normal working position and the sealing assembly in the closed position, a
hydrostatic pressure of 0,35 MPa (3,5 bar) shall be applied to the outlet end of the valve for a period of
90 days. During this period, the water temperature shall be maintained at 87 + 2 °C by an immersion

© IS0 2020 - All rights reserved
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heater or other suitable heating device. Provisions shall be made to maintain the water in the inlet end
of the valve at atmospheric pressure.

Upon completion of this period of exposure, the water shall be drained from the valve and the valve
shall be allowed to cool to ambient temperature for at least 24 h. With the outlet end of the valve at
atmospheric pressure, a hydrostatic pressure of 0,035 MPa (0,35 bar) above the minimum opening
pressure shall be gradually applied to the inlet end of the valve. The sealing assembly shall move off the
seat and no piece of the seal other than colour shall adhere to the mating surface.

Where the same design of a seal is used for more than one size of valve, only a sample of the size with
the highest stress on the seating surface shall be tested.

6.8 Operational and reseat (see 4.12)

—e

Prior to the tests, the fire pump relief valve should be installed and placed in the operatiehal position
according [to the manufacturer’s instructions and tested at a minimum of four different presqure
settings encompassing its entire set pressure range as follows:

a) Slowlylincrease the pressure.
b) The pressure at which the valve opens shall be observed and recorded

c) After the valve has opened, the pressure shall be increased until@pproximately 125 % of the set
pressure or the maximum flow as specified in Table 1 is attained:

d) The prlessure is then to be slowly decreased until the valve reseats.
e) The repeat pressure shall be a minimum of 90 % of the.setpressure.

f) The procedure is to be repeated four additional times for a total of 5 cycles at each setting.

6.9 Flow capacity (see 4.13)

The valve ghall be installed in its intended“\position in a test piping system that is equipped with a
calibrated pozzle or other equivalent means-by which selected flow rates can be established. The valve
shall be sef at various selected pressuresthroughout its set pressure range. The inlet pressure required
to produce|the specified flow shall bé gbserved.

6.10 Endprance test (see 4.14)

Using the test apparatus deseribed in 6.9, adjust the flow rate to the appropriate value given in Table 1.
Sustain a water flow th:ough the valve set at this rate for (30+8 ) min.

Examine the valve'for conformance to the requirements of 4.14.

7 Markin

7.1 Fire pump relief valves shall be marked either directly on the body with raised or depressed cast
letters, or on a permanent metal label attached mechanically (such as with rivets or screws). Metal labels
shall be made of corrosion resistant materials.

7.2 Cast body markings shall be in letters and figures at least 9,5 mm high. The height of the marking
may be reduced to 5 mm for 50 mm and smaller valves. Cast body letters and figures shall be raised or
depressed by at least 0,75 mm.

The letters on an etched or stamped permanent label shall be a minimum of 2 mm high.

8 © IS0 2020 - All rights reserved
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