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~ BS 6759 ‘Safety valves', which is issued 1n separate Parts as follows.

Foreword

“The review of BS 759 : 1975 has been undertaken under the direction of the Pressure Vessel Standards
Committee to incorporate such requirements as are necessitated by technical developments and international
agreemnents. ' ) o 3 '

The decision to align the requirements for safety valves with those of international standard [SO 4126 resulted
in agreement that safety valve standards be segregated from those for other safety fittings and be published as

Part 1. Specification for safety valves for steam and hot water
Part 2. Specification for safety valves for compressed air and inert gases (in course of preparation)
Part 3. Specification for safety valves for process fluids (in course of preparation)

The requirement in BS 6759 for designs to be type tested for operational and flow characteristics has
necessitated the retention of BS 759 : 1975, as it relates to safety valves in order to allow manufactusers time
in which to align their products with BS 6759. For this reason BS 759 : 1975 has been reviewed resulting
in (a) the issue of BS 759 : Part | : 1984 which refers to valves, mountings and fittings, and includes all

technical developments, and (b} the renumbering of BS 759 : 1975 as BS 759 : Part 2 by amendment.

* This Part 2 retains only the technically unaltered requirements for safety valves and is declared obsolescent.

NOTE. In order to ensure the correct functioning of the safety fittings covered by this standard it is essential that suitable
equipment be provided to enable the proper condition of the feed water to the bailer and the water in the boiler to be

maintained,

Obsolescent (by Amendment No. 1)

This standard is superseded by BS 6759 : Part 1 and BS 759 : Part | but is being retained for use until
December 1987 in order to give manufacturers time in which to align their products with BS 6759:
Part 1.

| 258" 2‘06_

. BS759:1975
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BS 759 : 1975

British Standard

Valves, gauges and other safety fittings for application
to boilers and to piping installations for

and in connection with boilers ;

'Part 2. Specification for safety valves'

Section one. General

1. Scope

*This Part of this British Standard spec:lﬁes requirements for safety valves for boiler installations wherc the steam
pressure cxceeds 1 bar gauge or, in the case of hot water boilers, the rated capacity exceeds 44 kW.

It deals with safety valves for application to beilers and 1o main and auxiliary steam pipes and to feed and
boiler tlowdown piping in connection therewith. Where appropriate, general recommendations relating to the
installation of safety valves zre included for the guidance of users.

This Part of BS 759 also specifies requirements for safety valves for boilers used exclusively for the following.

(a) Low pressure steam heating in which the whole of the condensate is returned to the boiler or a closed

circuit. ' '

(b) Hot water central heating,

(c) Hot water supply.

This Part of BS 759 does not cover boilers used in open vented hot water systems working at temperatures not .
exceeding 100 °C. For such boilers within the scope of BS 779 and BS 855 the requirements are incorporated in
those standards. 7

Notes on the testing of safety valves for determination of their discharge efficiency are given in appendix A

2. References 7
The titles of the British Standards referred to in this standard are listed on the inside back cover.

3. Definitions
Definitions specific to this standard are given in appendix B. Notes on the testing of safety valves for determination 1

of their discharge efficiency are given in appendix A,
4. -Applisability-of othervalve-standarde~ Text Deleted

» L L] 3 H

Section two. Material requirements and limitations

5. Pressure containing components

5.1 Material specification. The materials used in the manufacture of bodies and bonnets and other similar pressure
containing components of - safety valves .. shall comply with whichever of the following is appropriate.

(a) Cast carbon steel to BS 1504-161. ' '

{(b) Cast carbon % % molybdenum stecl to BS 1504-240.

(c) Cast 1% % chromium ! % molybdenum stecel to BS 1504-621.

(d) Cast 2% % chromium 1 % molybdenum steel to BS 1504-622.

(¢) Cast chromium molybdenu vanadium steel to BS 1504- 660\_

(f) Cast austenitic chromjum nickel molybdenum steel'to’ ‘BS 1504 347Cl7‘ =

(g) Forged carbon steel to BS 970:Part 1, 070M20.

(h) Forged carbon steel to BS 1503-161, grade 28.

(j} Forged carbon % % molybdenuimn sieel to BS 1503-2403%.

(k) Forged 1 % chromium % % molybdenum steel to BS 1503-620.

(I) Forged 2% % chromium % % molybdenum steel to BS 1503-622.

(m) Forged chromium mo[ybdenum vanadium steel to BS 1503-660.

- * 1 bar,=.10* N/m* = 100 kPa.

TIhe Brmsh Standard for this steel is in course of preparation.
i Not culrently mcludcd in BS 1503:1969, rcferencc should be made to BS 150!-6 1968
. 4 _
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_these materials shall not be used at temperatures above 580°C. ‘ .
'5.2,3.7 Cast austenitic chromium nickel molybdenum steel (f) and forged austenmc chrommm n1ckel heat

| .B]s'759' :‘ i975;

(n) Forged austenmc chromium nickel heat resisting steel to BS 1503 321850 BS 150.:-347850

BS 1503-316550. -

(p) Cast iron wuh properties at least equal to lhosc spec1l'ed in BS l452 grade 14

{(q) Cast copper alloy with propertics at least equal to those specified in BS 1400, LG 2. -
~ Materials other than those listed above may be used subject to thc1r sultablllty bemg establlshed and toi
agreement between the purchaser and the manufacturer. : : '

5.2 Pressure and temperature limitations

5.2.1 Castiron. Castiron shall nat be used for the l'ollowmg.
{u) Temperatures above 220 °C. Ty
(b) Pressures exceeding 13 bar gauge. Lo ‘ ‘
{c) Valves c\(cecdmg 700 mm nommal bore which are connected dm:ctly to the boder“l L

-
5.2.2 Copper alivy. Copper alloy shall not be used l'or tempcratures above 225 °C where the V/ZIVES are. connected
directly to the bo:leri In the case of valves not connected dlrectly to the boder this temperature lumtanon may
be increased to 260 °C. . o ;L ‘
5.2.3 Sreel There are no pressure limitations on steel. - 5 a T

{The letters in purentheses in subclavses §.2.3.1 to 5.2.3.7 are from §. l J)
5.2.3.1 Cast carbon steel (a) und forged carbon steel (h): these matenals sha]l not be used at temperatures
above 480 C . .
5.23.2 Foraed carbon steel {g): this material shall not be used at temperatures above 480°C.

5.2.3.3 Cast carbon molybdenum steel (b) and forged carben molybdenum steel (j): these matenals shall not be
used at temperatures above 540°C. . BT A . . .

5.2.3.4 Cast chromium molybdenum stecl {c) and forged chromium molybdenum steel (k) these matena.ls shall |
not be used at temperatures above 565 °C. . l

5.2.3.5 Cast chromium molybdenum steel (d) and forged chromlum molybdeuum steel (l) these matenals shaIl
not be used at temperatures above 595 °C.

1t should be noted that at temperatures above 580 C the ef'l'ect of scaling of these matena]s becomes srgml‘ cant o

and due allowance should be made for this. - Iy 5 ‘ :
5.2.3.6 Cast chromium molybdcnum vanadium steel (¢) and forged chromuun molybdenum vanadmm steel (m) /

sl

resisting steel (n): these materials shall not be used at temperatures above 700 °C. S
It should be noted that at témperatures above 680 °C it is generally accepted t.hat the rate of ox1datmn or
chemical attack begins to be lmportanl :

6. Body seat faees and vaive_ head facec !

Body scat faces,dﬁk-heos-and valve head faces shall be made from corrosmn and erosron resxstant matenal

7. Safety valve springs

* Material requrrements for salety valve sprmgs are mcluded in cIauses 22 and 23

..\,.

A —S-Asbee-tes-— "Clauses Tw;: de!e:ed’ o S .-

Pre-use-: mbesfoﬁmnﬂoﬂed-hy—&re—mlmtorﬁegulﬁm%
mmmmmhrmmmmmm@mw

9, Boltlng for pressure containing jomts

Bolting for pressure containing _|omts shall be in accordance wlth the requlrements ol‘ BS 4882

10.-Eus:bl-e-pl-ugs— 'Clause 10 Texrdelered‘ ;i R f .

i ‘Sect:on three Tex.r delered' '

. 'I'he expresston eonneeted d:.reetly to the bmler -covers any valve whu:h cannat :tsell‘ he isolalod l'ﬂ. n th l" bolp0
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COMPENSATED......HEAD OF WATER

Figure 1. Pressure gaugé dial markings

« Where fusible plugs are fitted they shall be of sufficient height and fitted in such a poéition ask
give an early provection in the event of shortness of water to all parts of the boiler liable to damage by.+
- application of furnace heat. - SR L o

NOTE. In the case of oil-fired ands
't iusible plugs. ’

han 13 mm for plgis suitable. for pressures up to 7 bar gauge,
and not greater than 10 mm for plugs for pressures exce¥ding JA3r gauge. The passage shall be closed with a plug
secured by an annular lining of fusible alloy so that the p twdrop clear if the lining melts. ,
_ A portion of the body carrying the fusible metal Shall preferably Be detachable from the base to allow easy
 replacement without removing the whole fefg from the boiler, = ~>~_ = ° . :

. 20.3 Material. The non-fusible portions of the plug shall be of copper éIloy except wherg the nature of the boiler
water precludes the use of rofi-ferrous material. The fusible metal shall be an alloy melting Yea dily at a“temperature
* not less than 90 °C jr-icess of the saturated steam temperature at the design pressure of the boilew._

ent to boiler. Whenever practicable, f‘ﬁsible plugs shall be screwed into the boiler ﬁlates fronrihe
ile. The screwed portion shall have a pipe screw thread of not more than eleven threads per inch (2.309
pfich). Threads shall comply with the requirements of BS 21. B

'Section fguf. Safety valves‘and safety valve springs

» 21, Safety valves , , o _ , L S
‘21,1 General. I is recommended that at least two safety valves be fitted to each boiler. In no case shall a steam
boiler with an evaporation rate of more than 3700 kg/h nor a hot water boiler with a rating of more than ,
~2350 kW be fitted with less than two safety valves. At least one safety valve shall be fitted on the outlet side of
the superheater, where fitted, and may be considered a part of the safety valve complemnent of the boiler provided
that there is no intervening stop valve between ‘the boiler and the superheater. o T
‘Reheaters and superheaters separated from the boiler by an intervening stop valve shall be fitted with . -
appropriate safety valves. These safety valves shall not be considered as part of the safety valve complement of
the boiler. - SR I R e S
. Mtis desirable that there should be an adequate margin between the actual pressure at which the boiler generates _
and delivers steam and the lowest pressurd at which any of the safety valves are set to lift, to prevent the unnecessary. o
lifting of the safety valves. - : Ct e T E e

21.2 Economizer é@fety valves. Economizers, except thbs§ directly 'cbﬁ’hécl‘t-eﬂ ‘tb the lb.oilé'r with&gut.__é:n intervér;ing
top valve, shall be fitted with at least one safety valve, - - . = 0w T T e e
i o o T e e
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Whenever praetieable only 50 mm diameter safety valves shall be fitted. Several such safety valves shallbe

ﬁtted to economizers containing more than 10 m? of water, i e two for those contammg over 10 m3 and up o
20 m?, three for those contammg over 20 m? and up to 30 m® and pro rata.
Cast iron economizers 20 BS 1712 and BS 1713, arranged in groups or tiers havmg more than one pass of gases,

and having circulatory prpmg between them shall havea separate safety valve mounteq’ on cach complete groupor .-

e

tier. : - - l\r\
21.3 Marking. Attentron is drawn to clauses 43and 44 in relatron to the markmg of safely vaIves .

W

21.4 Construction - X

21.4.1 Bore. The bore of the body seat ol‘ each safety valve connected drreetly toa borler, shall be not less -
than 20 mm.
The minimum area of the inlet connection of the safety valve shall be not less than the minimum area ol the

~ body seat or, in the case of double safety valves, i.e. safety valves with two body seats in one body, it shall be not "

less than the sum of the minimum areas of the body seats.

21.4.2 Discharge. Safety ‘valves shall be so constructed that breakage of any part or failure ol' any devrce wrll not
obstruct free and full dn,charge through the safety valves.

In the particular case of pilot operated safety valves, at least two mdependent prlot dev:ce systems shall be
provided for each main safety valve. The two systems shall be connected individually and arranged such that -

failure of any one pilot device system shal] not prejudicé t.he correct functmumg of the other system in controllmg :

the main safety valve

21.4.3 Moving parts, “The valve heads and spindles shall be guided efficiently and means shali be prov1ded to
prevent their lifting out of their guides. The working parts shall have sufficient clearance to ensure l’reedom of
movement under all condmons of service. Spindles shall not be fitted with stuffing boxes. -

21.4.4 Safety valve body seats. Safety valve body seat faces shall be either:

(2) flat and at right angles to the axis of the body seat, or .
(b) tapered, provided the included angle of the taper is not less than 90 °.

21.4.5 Prevention of interference with set pressure. Interference with the load on the spring, after the safety valve =
has been adjusted, shall be prevented by. the fitting of a ferrule under the adjusting screw collar, or by using a lock
nut on the adjusting screw which shall be further safeguarded by means of a padlock or other suitable device. .

21.4.6 Easmggear Safety valves shall be so arranged that, when they are under pressure, the mechamcal load on”

the valve head can be eased by means of suitable gear. L=
215 Classxﬁcahon Safs ety valves are classified as outlmed in 21.5. l and 2! 52,

21.5.1 Direct ope.' ated safety valves, including assrsred safew valves and safét:v valves with supplemen tary loading.
These valves are classified as follows. ‘
(a) Ordinary lift safely valve. A safety valve in wluch the valve head lifts automatically a drstance of at least
D24 with an overpressuze not exceeding 10 %of the set pressure. There shall not be any mechanlcal stop
which would prevent the valve head from being lifted a distance of at leastD/S
D is the minimum bore of the body seat.
{b) High lift safety valve. A safety valve in which the valve head lifts automatrcally a distance of at least D/12
with an overpressure not exceeding 10 % of the set pressure. There shall not be any mechanical stop whlch -
would prevent the valve head from being lifted a distance of at least Dy/8. : :
" D is the minimum bore of the body seat. '
(c) Full lift safety valve. A safety valve in which the va.lve head lifts automattcally a distance such that the area
of discharge which limits the flow through the valve is between 100 % and 80 % of the minimum area at any
section at or below the body seat. Thrs 11l't is achieved by a rapid opening within an’ overpressure not exceedmg ‘
5 % of the set pressure. . o

(d) Assisted safety vatve. Asafety valve whtch by means of an extraneously powered assistance mechamsm will
lift at a predetermined pressure below its unassisted set pressure and will, in the event of failure of the assrstance -

mechamsm comply with all the relevant requirements for safety valves given in this standard.

(c) Supplemenrmy loaded safety valve, A safety valve which has, until the pressure at the inlet to the safety
valve reaches the set pressure, an additional force which increases the sealing force. This additional force
(supplementary load), which may be provrded by means of an extraneous power source, shall be released

s
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.. @s such Is the basis of determining the peak load equivalent evaporation of a steam boiler, . . ..
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- reliably when the pressure at the inlet of the safety valves reaches the set pressure. The amount of supplementary
" loading shall be so arranged that if such supplementary loading is not released the safety valve shall attain its '
- ratec discharge capacity with a pressure at the inlet of the safety valve not greater than 115 % of the design

pressure of the pressure vessel on which the safety valve is mounted, o . B

21.5.2 Filot operated safety valve (indirect operated safety valve), A safety valve, the operation of whichis -
initiated and controlled by the steam discharge from a pilot valve which is itself a direct operated safety valve _
subject to the requirements laid down in 21:42 and 21.5.1. The ift of the main valve shall be achieved with an;
overpressure not exceeding 5 % of the set pressure. . ' ST

21.6 Discharge capacity of safety valves ‘ R L o S

21.6.1 General. The total rated discharge capacity of all the safety valves mounted on a bo er, calculated in ;»
accordance with. the appropriate formulae from 21.6.2, 21.6.3 or 21.6.4 shall be at least equal to the maximum
evaporative capacity of the boiler in the case of steam boilers, or the maximum rating of the boiler in the case of
hot water boilers. . 0 L 5 , ‘ '

Values of constant C;, from the tables under 21.6.2 and 21.6.4 shall be used when calculating the rated
discharge capacity of a safety valve, except that values of constant C, which give enhanced rating discharge
capacities may be used where approved discharge efficiency tests have been carriéd out under the supervision of ¢
an independent inspecting authority and where the results of such tests justify revised constants. ‘ S

For pilot operated safety valves, as described in 21.5.2, the value of constant Cy, shall be according to the type
of lift specified for the main valve. - o B S .

Discharge efficiency tests shall be carried out as required by appendix B. : R

Where the feedwater temperature, and hence the actual evaporative capacity of a boiler, is not known, the
required safety valve area shall be based on the specified peak load evaporation ‘from and at 100 °C™*,

21.6.2 Saturated steam. The rated discharge capacity of a safety valve which discharges saturated steam shall be -
calculated using the following equation. ' - ' L S T
E=CLAP . : . S : N 0 )

where ' oo

£ is the rated discharge capacity of saturated steam (kgfh); ‘ .

£ is the highest set pressure of any safety valve mounted on the boiler (bar absolute);

A is the area (mm?); ‘ .

For ordinary lift and high lift safety valves 4 is the area of the minimum bore of the body seat.
For full lift safety valves A is the area of diécharge described in 21.5.1(c) and its value can only be obtained
from the safety valve manufacturer. ‘ :

Cr is a constant, taken from the following table, appropriate to the type of valve or as established by tests
carried out jn accordance with appendix A. Sce 21.6.1.

T R

it

Type of valve Value of constant Cp, -

Ordinary lift 0.05
High lift - ]0.10 B ' ‘ ‘ s
Full lift 0.24 B - I

21.6.3 Superheated steam. The rated discharge capacity of a salety valve which diséﬁa'rges superheated steam
shall be calculated using the following equation. T e , J

Es= \/—szr A o .
where ‘ ' T ' T g e
£ is the rated discharge capacity of superheated steam (kg/h); ' s - & L -
_E is the rated discharge capacity of saturated steam calculated using equation (1) (kg/n); - .

T

-~ Equation (2) may be used to determine the rated discharge capacity of safety valves at supercritical steam
pressurcs. In these cases, the saturation temperature of the steam shall be taken as 375 °c. g

* The term "t‘mm and at 100 *C" is an abbreviation indicating thc‘e'\rnporal'ion frorﬁ feedwater at 100

C to stea
L
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- 21 6.4 Fully-flooded hot water boilers. The rating of a safety valve mounted ona fu]ly-flooded hot warer borler

not covered by BS 779 or BS 853, shal] be ca]culated using the followmg equalron. RPN . oo
R=CLAP : _ _ R 3)
where ‘ ' ' ' '

' R is the rating of a safety valve (KW)*;

A is the area (mm?); : ‘ .

For ordinary lift and high lrft safety valvesA is the area of the minimum bore of the body seat.

P is the highest set pressure in bar absolute of any safety valve mounted on the boiler. ,

C,,, isa constant, taken from the following table, appropriate to the type of valve or as eetablrshed by tests

carried out in accordance wrth appendix B. See 21.6.1. : :

Value of constant Cm

" Type of valve -
. Open vented boilers < Externally pressurized boilers

Ordinary lift  {0.066 t10.033
High lift 0132 0.066'

It is recommended that the set pressure of the safety valve(s)'be not less than 10 % above the boiler operating
pressure, with 2 minimum of 1.3 bar to prevent unnecessary lifting of t.he safety valve(s).

21.7 Overprensure of safety valves. Safety valves shall be 50 designed that they attain the rated drscharge capacrty
with an overpressure not greater than that given in 21.5 and 21.5.21.

21.8 Blowdown of safety valves. Unless otherwise agreed between the purchaser and the manufacturer, safety
valves for steam duties shall reseat at a pressure at least 2.5 % below, but not more than 5 % below, the safety .
valve set pressure, The 5 % limit is increased to 10 % for valves having a body seat bore less than 32 mm andlor
having a set pressure of 2 bar gauge or less.

In the case of safety valves for hot water duties, they shall reseat at a pressure not more than 10 % below the ;*
safety valve set pressure except in those cases where the seat bore i is less than 32 mm, in w}uch case a pressure ¢ F
. drop ofup to 15 %.i is permissiblet.

21.9 Mounting of safety valves. Safety valves shall be mounted without any intervening valve, on pads or branches
used for no other purpose. The axis of the valve shall be vertical. The cross-sectional area of the bore of each pad ~
or branch shall be at least equal to the area of the bore at the inlet of the safety valve, or where two or more safety
valves are mounted on the same pad or branch at least equal to the sum of the areas of the inlet bores of al the
safety valves. ‘ L ; 3 ,

21.10 Branches shall be as short as possib]e 50 as not to impair the proper action of the safety valves or impose
any undue stress on the branches at their point of attachment to the boiler. Nothing shall obstruct free flow to .
Jthe safety valve.
-Branches, partrcular]y when full lift safety valves are mounted on them should be radiused at the inlet.
21.11 Discharge passage - _ : e ’ : N
21.11.1 Ordmary and high lift safety vaives. The requlrements are as follows. . 2
(a) Single safety valves, ie. valves with one body seat only. The area of the bore at the outlet ﬂange and of the
passages leading to it shall be not less than the area of a circle of D diameter. . ot
D is the minimum bore of the body seat. \ : T
(b) Doudle safety valves, e.g. valves with two body seats in one body. The area of the bore at the outlet ﬂange
and of the passages leading to it shall be not less than twice the area of a circle of D diameter.
D is the minimum bore of the body seat, :

21.11.2 Full lift safety valyes. The area of the bore at the outlet flange and the passages leadmg toit shall be not
less than twice A (4 is the area defined in 21.6.2 for full lift safety valves) or such area above thrs minimum as
may be required for full lift safety valves having approved enhanced constant Cn- :

;ﬁ!
* kW, while not being the usual method of raung a safety valve, has been used because the rated output ofa hot water boiler is
given tru;l kW intle approprrate standards and for ease in selectmg the correct complement of safety valves. 1denueal units are
essen
:; }This requrrement apphes with the safety valve passm, steam, or water which is ﬂashed into steam
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