A coverage on

safety valve




Purpose of safety valve

* To safeguard the equipment against
exceeding design pressure.

* A boiler without Superheater will have two
safety valves in steam drum / Shell.

* A boiler with superheater should have one
safety valve on superheater & two safety
valves on Steam drum.




A safety valve versus relief valve

* A relief valve is meant for releasing the
liquid in a proportional manner in order to
maintain some system pressure on a
continual basis.

A safety valve should instantly lift and
release the medium by a fixed quantity
and bring down the pressure.




Main parameters
for safety valve

Relieving capacity in kg/h
Steam temperature

Set pressure

% accumulation

% blow down
Downstream pressure




Relieving capacity of safety valves
for a boiler

 All the safety valves put together should
relieve the entire steam that is generated

by the boiler without casing an increase in
pressure by 5%.

* The drum safety valves together should
release 75% Boiler steam generation
capacity.




Electromatic safety valve

* An electromatic safety valve is a pressure
switch initiated safety valve which is set to
ift on particular pressure.

* Whereas a regular safety valve can lift
only after an accumulation of pressure




Definitions by code regulations

The ASME / ANSI PTC25.3 standards applicable to the USA define the following generic terms:

o Pressure relief valve - A spring-loaded pressure relief valve which is designed to open to
relieve excess pressure and to reclose and prevent the further flow of fluid after normal
conditions have been restored. It is characterised by a rapid-opening ‘pop” action or by opening
in a manner generally proportional to the increase in pressure over the opening pressure, |t
may be used for either compressible or incompressible fluids, depending on design, adjustment,
or application.

This is a general term, which includes safety valves, relief valves and safety relief valves.

0 Safety valve - A pressure relief valve actuated by inlet static pressure and characterised by
ra r:-ir[ Dpening or pop action,

Safety valves are primarily used with compressible gases and in particular for steam and air
services. However, they can also be used for process type applications where they may be
neaded o protect the plant or to prevent spoilage of the product being processed.




Definitions by code regulations

o Relief valve - A pressure reliefl device actuated by inlet static pressure having a gradual lift
generally proportional to the increase in pressure over opening pressure.

Relief valves are commonly used in liquid systems, especially for lower capacities and thermal
expansion duty. They can also be used on pumped systems as pressure overspill devices.

o Safety relief valve - A pressure relief valve characterised by rapid opening or pop action, or by
ppening in proportion to the increase in pressure over the opening pressure, depending on
the application, and which may be used either for liquid or compressible fluid.

In general, the safety relief valve will perform as a safety valve when used in a compressible
gas system, but it will open in proportion to the overpressure when used in liquid systems, as
wolld a relief vahve.

The European standards {(BS 5759 and DIN 33200 provide the following definition:

o Safety valve - A vahe which automatically, without the assistance of any energy other than
that of the fluid concerned, discharges a certified amount of the fluid so as to prevent a
predetermined safe pressure being exceeded, and which is designed o re-close and prevent
the further flow of fluid after normal pressure conditions of service have been restored.
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Terminologies used In safety valve

 LIFT OR POP - REFERS TO THE OPENING OF THE
SAFETY VALVE

- BLOWDOWN - THE PRESSURE DROP BETWEEN LIFT
AND RESEATING OF THE SAFETY VALVE

« RESEAT - CLOSING OF THE SAFETY VALVE
WITHOUT CHATTERING
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Terminologies used In safety valve

 SIMMERING - STEAM THAT LEAKS BY THE SEAT AND
DISK PRIOR TO THE LIFTING OF THE SAFETY VALVE.
ACCEPTABLE CONDITION WITHIN 1% OF LIFTING
PRESSURE.

« CHATTERING - THE RAPID POPPING AND RESEATING
OF THE SAFETY VALVE




Terminologies used In safety valve
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Fig. 9.1.4 lllustration of the standard defined areas
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Fig. 9.1.6 Operation of a conventional safety valve
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Fig. 9.1.7 Relationship between pressure and lift for a typical safety valve



The blowdown rings found on most ASME type safety valves are used to make fine adjustments
to the overpressure and blowdown values of the valves (see Figure 9.1.8). The lower blowdown
{nozzle) ring is a commaon feature on many valves where the tighter overpressure and blowdown
requirements require a more sophisticated designed selution. The upper blowdown ring is usually
factory set and essentially takes out the manufacturing tolerances which affect the geometry of
the huddling chamber,

The lower bBlowdown ring is also factory set to achieve the appropriate code performance
requirements but under certain creumstances can be altered. When the lower blowdown ring is
adjusted ta its top position the huddling chamber volume is such that the valve will pop rapidly,
minimising the overpressure value but correspondingly requiring a greater blowdown before the
valve re-seats. When the lower blowdown ring is adjusted to its lower position there is minimal
restriction in the huddling chamber and a greater overpressure will be required before the valve
is fully open but the blowdown value will be reduced.

Upper adjusting ring

Lipper adjusting pin

Lowver adjusting ring

Loweer adpusting pm

Fig. 9.1.8 The blowsdown rings an an ASME typa safety valve




Weather hood provides | Test gag is used for preventing the
complete protection valve from lift during hydro test /
for yoke, spring and safety valve testing. Test gad
valve steam for should be turned down only finger
outdoor installations tight. It must be removed after

testing is completed




Safety valve sizing as per IBR-293

Saturated steam — kg/h Superheated steam — kg/h

A~ E o E/1+ (27T, 71000)
C*P - C*P

Where,

A = reqd nozzle orifice / bore area, in mm2.

E = reqd sat steam relieving capacity, kg/h

C = IBR constant for the manufacturer

P = set pressure, bar (a)

Es = reqd relieving capacity of SH steam, kg/h
Ts = deg of superheat ( deg C)




FEATURES

—

MATERIAL EFEE:IFIGATIUH
Conforms to IBR regulations for steam service ITEM PART NAME R
: BT Y,
Over pressure : 3% w0 5%, Blowdown : 3% o 5% L L TE ::::TT:.,II :::j::;:::
Butt weld body design provides chowe of inkel sizes 2 ke | sarerad Clas | AEE| ASTM A216 Ge. WCB
Simple and rugged construction C | ASTM AZIT Lr. W6
Thrust Bearing facilitates precise set point adjustments J | Moazk | ASTM A351 Gr, CFEM
and low Friction torgue ] L Pttt e
5 | Disc Holder | Prec. Hardenad S1.Sisel
16 b | Slewve Guide AETH &X5] G, CFEM
7 | Guide or Lift Stop’ Snibes Sieel i
R |Blow Down Ring, Lower | ASTM ASS Gr. CFEM
| 9| Blow Down Ring. Upper | ASTMASSI Gr.CFSM___|
| Sem Stainless Sieel
| 11 |Spring Adjsting Screw | Stinless Sueel |
12 | Jam Mul (5pr. Ad). 3cr) Kimnless Sweel
& | Carbon Stesl’
13 [Spring | Maserial Chass [T S s
14 |Sprng Rumos Carhin Steed, plated
| 153 | Housieg Carhon Steel, ploed
16 | Theusi Beearing Simel
17 | Callar Carbon Seevl
14 | Cinchp Sieel
1% | Body Soed ASTM A 193 Gr. BT
My | Hex. M Body ASTM A 104 Cr, 3H
21 [Lock Screw (BDR) Stainkess Sheel .
22 | Lok Serew Sowd (BDH) Stainbess Sl i
11 | Hex. ham (BDERELS) Sminkess Sl
M |Cap SeelTmon
3| Lewir L PR [
36 | Lever Fork Seelfiron T
17 [SemTestMm | Sinkess Swel B
X | Seem Jam M Sainkeas Sweel
R R IR

o e ————
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INPUTS

Stearn genaration rate Nalt = | 120000
Peakgeneration to be consldered, if any = 0
Saturated sieam fliow, if used for auxdliares = 0
Main staam pressure before M55V =] 66
Calculated pressura dropin SHekt=] 9.8
RELIEVING CAPACITY CALCULATIONS
Maxirrum steam genaration capacity of boller = 120000 ka'h
Peak generation capacity = 1 x 120000 kgh
= 120000 kg
As par coda 76 % shall be the releving capacity of the Drum Safety Valves
=026 x 12000 kgh

Tharafore SH steam SV relie'ing capacity

Tolal staam 1o ba relieved by drum Safety Valves

= 3000 kg

Kg/h

%

g'h
kglemid g
kgfern2

={ 0,75 x 120000} + (0 ) kg

= D000 kgh

Drum 5% 1 relieving capacity =( 0.5 x 30000} = 45000 kgfh

Dirum SV 2 relieving capacity = 45000 kgh




Main steam pressure = 66 kgiemd g
MESV sal pressura =686 "1.05 kgfemZ g

= B0.3 kglern?
Say, 695  |kakem2g

M55V sat pressura = &0.5 kglcm2 g
Achual press drop in steam ckt MSEW ralieves steam =60.8 kg f om2
Drum pressure whan M35V floals =8R5+08=703 24
With safety Margin Say, 0.5 ik.nn'l:mi g
Dvurn | SV sal prassure = 70.3+0,5=70,8 kglem2 g
Drurn | safety valwe st pressurs Say, E0.00 kgiemd g
Difference between drurn | & Il SV sef pressures = 1.00 kglcm2 g
Drum Il 5V sat pressura = &0+1 = 81 kgicm2 g
Drum operaling pressura &l MCR condilon =66+8.8=T58 %,1129
Margin ¢considered for drum design pressure = B.00 o
Tharefore Drum design pressura = 75.8x (100+8y/'100))=81,88 kafermz g

Summary
SH safely valve set pressure = 69.5 kglem2g
Drum safety valve set pressure 1 = 81 kg/cmiyg
Drum safety valve sef pressure 2 = 82 Kgfcmi2g
Max redieving capacity of SH safety valve = 30000 kg'h

Min relleving capacity of Drum 1/ 2 safety valve = 45000 kpth
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INPUTS

Steam generation rate Mett = | 120000 | kg/h
Paakgenaration fo be considered, ifany =] 0 |%
Saturated steam flow, if used for auxiliaries = 0 kg'h
Main steam pressure bafore MS5W p2 = 66 |kgfcm2 g
Calculated pressure drop in SH ckt=| 8.8 [kgfom2
RELIEVING CAPACITY CALCULATIONS
Maximum steam generation capacity of boiler = 120000 kg'h
FPeak genaration capacity = 1x 120000 kgh = 120000 kg'h
As per code 75 % shall be tha releving capacity of the Drum Safety Yalves
Therefore SH steam SV relieving capacity = 0.25 x 120000 kg'h = 30000 kp'h
Total stearm ko be relisved by drum Safety Valves = ({ 075 x 120000) + {0} kg'h
= 0000 kgh
Drum 3V 1 relleving capadty =( 0.5 x S0000) = 45000 ka'h
Drum 5V 2 reliaving capacily = 45000 kg'h
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RALIRAL I m.lulan }ax.muu —DESHGN
BO.03| 1.063 P2+ 1.0075 DELTA P
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?5—5& P1=FzZ+ OELTA
5930 108 P2
E-E.TE- ioam F2
BE.38 1,057 #3
1 SUFERHEATER CUTLET
Eﬁ'm i DRERAT AL
Summary
SH safety valve sel pressure = 69,3 kglem2g
Drum safety valve set pressure 1 = T8.43 kglcmig
Drum safety valve sot pressure 2 = 80.03 kglem2yg
Max relieving capacity of 3H safety valve = 30000 kg/h
Min relieving capacity of Drum 1/ 2 safety valve = 45000 kg/h




« Safety valves must discharge all the steam
generated without allowing the boller
pressure to increase beyond 6% of design
pressure.

* Any economiser that may be shut off from
boiler shall have one or more safety relief
valve with relieving capacity based on its
heat duty.

* One or more safety valve shall be set at or
below MAWP of boiler.




* The highest safety valve set pressure shall
not be more than 3% of MAWP.

 The complete range of all saturated steam

safety valve shall not exceed 10% of
highest pressure to which any valve is set.




« Safety valve shall be so constructed that any
failure of a part of safety valve should not
obstruct the free & full discharge of steam.

« Safety valve shall be direct spring loaded pop

type, with seat inclined at 45 -90 deg to spindle
axis.

* The saturated steam safety valve should have a
total relieving capacity of at least 75%.




« When two different size valves are used at drum,
the smaller safety valve shall at least equal to
50% of relieving capacity of bigger valve.

« Safety valve shall be designed to vent the steam

without chattering with a minimum blow down of
2 psi or 2% of set pressure whichever is greater.

« Safety valves shall lift fully at a pressure not
exceeding 3% of set pressure.




Safety valve shall be erected with its spindle

upright.
There shall n

ot be intervening valve or

obstruction between valve & the boiler.

The safety valve stub should not be longer than
a corresponding Tee fitting.

The stub inner flow area should not be less than

the safety va
There shoulc

ve inlet flow area.
not be any obstruction to steam

flow path in t

ne vicinity of safety valve.




* When a discharge pipe is used, the flow
area should not be less than that of the
safety valve discharge nozzle flow area.

* The discharge pipe should be short and

straight and shall be so arranged to avoid
undue stresses.

« Each valve shall have the body drain
below the seat and shall be given a open
drain pipe connection.




If a muffler is
used, it shall
have sufficient
outlet area to

prevent back
pressure.

The tolerance on
set pressure Is
as per the table.

Set press

< 70 psi

> 70 < 300 psi

> 300 < 1000 psi

>1000 psi

tolerance

2 psi

3% of set press

10 psi

1% set press




* The spring in a safety valve shall bot be

reset for any pressure more than 5%
above or below that for which it marked.




Fixed Support
anchored to building structure

=
2

Seal wire

Drain
bt -« B NOTE: Allow sufficient space to
prevent bottoming or side
binding of the drip pan on
Flanged the discharge pipe under
maximum conditions
Iniet Valve of expansion.

Shortest Possible
Length, refer to ASME
Boiler Code

Recommended Minimum Diameter -
Section |, PG-71.2

/2" Larger than Valve Inlet

Boiler Drum

Rounded Smooth
Length

The points related to

installation

Minimum length stub
Rounded inlet nozzle
Higher tube inlet area
Body drain

Drip pan arrangement
Drip pan drain.

No load on safety by
escape piping.

Anchoring of escape
piping

Minimum bend length
for escape piping.




PLUG

Boiler Hydro test after

erection of safety valve

Hydrotest at higher
pressure than A
operating pressure  [UNEINRESAIN
In case of flanged RING o P
connection, the
safety valve shall be
removed. Blind
flange shall be
used.

In case of welded
safety valve

a5

= i v, O N

HYDRO PLUG ASSEMBLY

: NOTE el |
hydrostatic plug to 1. PLUG MUST BE SEATED ON THIS SURFACE
PRIOR TO INSTALLING CAP.
be used. 2. "0” RING & BACK—UP RING TO BE INSTALLED

AFTER WELDING OF BODY TO INSTALLATION.




Boiler Hydro test after erection of safety valve

Hydro test at
operating pressure

e |n case of flanged /
welded safety

valve, the safety
valve shall be In
place and gag can
be used for hydro
test at rated

pressure.




Typical safety valve data sheet from a vendor

365-003/2

Bharat Heavy Electricals Ltd.,
Trichy-14, Valves Engineering

Safety Valve

Data Sheet

VSS:SV:2002 /00

Sheet: 1 0of 1

Date: 23-01-2007

Ref: 1107860

Customer:

M/s ENMAS ANDRITZ PRIVATE LTD.

Alc BIRLA CELLULOSIC

Pre: A.Paramasivam

Appd: E.Athiannavi

1 |ltem no. 1 2 3

2 |Tag no. NA NA NA

3 |Location DRUM DRUM SH

4 No.of Valves 1 NO. 1 NOQ. 1NQ.

5 |Fluid SAT.STEAM SAT.STEAM SH STEAM

6 |Required Capacity kg/h < 90000 kg/h-—---—-—---—---> {30000 kg/h

7 |Set Pressure kg/em¥g) [81.2 820 70.3

8 |Relieving Temperature °C 2955 296.2 485.0

9 |\Valve Type Open Yoke, Spring Loaded,  |Open Yoke, Spring Loaded, |Open Yoke, Spring Loaded,
Semi Nozzle & Full Lift Semi Nozzle & Full Lift Semi Nozzle & Full Lift

10 | Orifice Designation 2 3 3

11 |Orifice Area mm? 922 1641 1641

12 |Valve Capacity kg/h 39679.0 64121.0 443990

13 | System Design Temperature °C Ch = =

14 |System Operating Pressure kgicm¥g) |76.3 763 66

15 | System Design Pressure kgicmxg) |82 82 82

16 |Imposed Back Pr. Atmosphere Atmosphere Atmosphere

17 |Allowable Over Fr. 5% 2% 2%




Typical safety valve data sheet from a vendor

17

Aflowable Qver Pr.

9%

9%

9%

18 |Blowdown % 2.5105% 2510 5% 2.5105%

19 |Applicable Code IBR IBR IBR

20 |Valve Mode/ 1727 WB 1737 WB 1737/ WD

21 | Valve Partno. 7080004100 7019004100 7020004100

22 | Spring no.(for BHEL use) 0104200CR 0104350CR 0104340CR

23 |Inlet Size & Rating 2.0"-1500# 2.5"-1500# 2.5"-1500#

24 |Inlet Standard As per GA drawing. As per GA drawing. As per GA drawing.

25 |Inlet Flange Facing Butt Weld Butt Weld Butt Weld

26 |Qutlet Size & Rating 3.0"-150# 6.0"-150# 6.0"-150#

27 |Qutlet Standard ASME B16.5 ASME B16.5 ASME B16.5

28 Qutlet Flange Facing RF.SMF RF.SMF RF.SMF

29 \Base Material A216-WCB A216-WCB A217-WCb

30 |Disk Material 13%Cr. SS. 13%Cr. SS. 13%Cr. SS.

31 | Seatbushing Material 316 SS. 316 SS. 316 SS.

32 | Spindle Material 316 SS. 316 SS. 316 SS.

33 |Spring Material ALLOY ST. ALLOY ST. ALLOY ST.

34 |Lift mm 8.57 11.43 11.43

35 |Weight kg 64.0 113.0 113.0

36 |Reaction Force kgf 917 1763 15612

37 Noise Level at 10 m distance dBA 11 113 114

38 |Inspection IBR IBR IBR

39 | Specialiities if any NIL NIL NIL

40 | Accessories Plain Lever,Test Gag, Spring |Plain Lever, Test Gag, Spring |Plain Lever, Test Gag, Spring

Cover & Hydrostatic Test Plug |Cover & Hydrostatic Test Cover & Hydrostatic Test

Plug Plug




AL ARE IN MM

AR ALY
;

1.25" NPT PIPE TO SAFE LOCATION

965.2 (DISMANTLING HEIGHT 1162)

124.8

#1 5‘2.4
92159

PCD 241.3
i

SEVCIWAIWEE
a vendor drawing

Iz
8

#1145
NOTES;
CONP] COMP, 1. OUTLET FLANGE HOLES ARE EQUALLY
NO. PARTS MATERIALS o, PARTS MATERIALS SPACED TO STRADDLE CENTRE LINE.
2. FOR OTHER TECHNICAL DETALS
REFER SAFETY VALVE DATA SHEET.
002 |mase A217-wcs 038 |LOWER ADURING STERL
003 | SEAT BUSHING STANLESS STEEL 030 |LOWER ADJRING PIN STEEL ORIFICE 3
004 |MLET NECK ASTM At@2-F22 048 | SPINOLE STAINLESS STEEL AREA 16.41 sgem,
oos |voxe A218-weB 052 |uFT sTop STANLESS STEEL T AT e
000 |voxe RoD ALLOY STEEL 054 |OVERLAP COLLAR | STAMLESS STERL :
011 |sernG ALLOY STEEL 056 |covER PLATE ALLOY STEEL APP. WEIGHT 113.0 kg
012 |TOP SPG WSHR ASSY | CARBON STEEL 061 [ToP PLATE ALLOY STEEL ET 25" 1500F
016 |BOTTOM SPG WSHR | CARBON STEEL 101 |SPRMG ADWUSTER | COPPER NICKEL ALLOY BUTT WELDED
026 |oisc STANLESS STEEL 102 |SPGADLLOCK NUT | COPPER NICKEL ALLOY
028 |DISC HOLDER MONEL ALLOY 505 128 (CAP CARBON STEEL OUTLET 8"=1
o028 |bisc colwar STANLESS STEEL 127 |OROP LEVER CARBON STEEL ANSI B16.5, RF SMF,
031 |ouse MONEL ALLOY 505 128 |Toe LEveR CARBON STEEL
038 |uPPER ADY. RNG STAINLESS STEEL SPECIALMES NL
037 |UPPER ADJ. RING PIN | STAMLESS STEEL
e st v 0| 7020004100
ﬁﬂ TITLE DRG. NO. Rev. | mE | KR 19,/07/2001
[@ l SAFETY VALVE CON:SV:7020 |02 [eo|wemmana
365-128 (1737 WD) * * e | EMlonned  12-02-04

BHARAT HEAVY ELECTRICALS LTD., TIRUCHY-14 Size A4




Safety valve under floated condition.




Headers

On supemesters and reneater headers, inlet nozzie con-
nectons for safety valves should be as short as possible,
i desirable 10 use piping nozzles having a
rounded entrance and larger i than the valve nomimal
size. This is ofien necessary 10 keep the inlel pressure
drop within limits. Such connections should be away
from turns of branches which can cause lurbulence.
When safely valves are mstalied on g header o verdical
riser, the connection shoulc be as close and as short
as possibie. The exit from the header or riser should
pbe larger than the valve inigt, have a well rounged
approach and a unatorm reduction of diameter with no
abrupt changes, preferably with a8 smocth gradual
taper (similar 1o & seamiess regducing or Y fitting), The
design shouid aiso result i minimum pressure grop
from the header or riser 1o the safety valve.



Pipe lines

Where salety valves are installed {0 protect a piping
sysiem, as on the iow pressure side of a reducing
vaive or on a turbine bDy-pass, the pipe or header must
be of sufficient size 1o mantain fiow under the safety
valve while it is discharging. On a pressure regucing
valve installation, the salety valves should be located
at leasteight pipe diameters downstreamirom the PRV,
Where nozzies are ysed, they must be as short as
possibie and preterably ong pipe size larger than the
valve inlet. Nozzies must De braced (o counterbalance
the reaction when the valve discharges. Several smal-
ler vaives are better than one large valve, and the sg!
pressure of each vailve should be stepped within code
imitations.



QOutiet reaction forces

1ne discharge of a safety valve will impose a reaclive
icad on the inet of the valve and the mounting nozzle
and aciacent supporting vessel shell as a resuii of the
react:on force of the flowing stream. The precise nature
of the loading@nd the resuiting stresses wili depend on
the configuration of the valve and the discharge piping.
This must e 1aken into consigeralion by those respon-
sibie for the instailation ¢of the safely valve and asso-
ciated vessel or piping..

Determination of Quilel Beaction Forces is the respon-
sibifity of the designer of the vessel and/or piping.



idet piping

Safety Valves should always be mounted in a verical
position directly on nozzles having a well-rounded ap-
proach that provides smooth, unobstrucied iHlow from
ihe vesse! or ine to the valve. A Safety Vaive should
NEVER be installed on a nozzie having an inside
diameter smaller than the iniet connection to the valve,
OF on excessively long nozzles.,

The pressure drop occurring inthe inlet piping between
the valve and pressure source should be computed
at actual flow of the valve. It is well 10 remember that
the ASME Boiler Code {Seclion §) rating for Safety Val-
ves is only 90% of the actual fiow, The salety valve or
safely relief valve(s) shali be connected 1o the boiler
indepencgent of any other connection, and altached as
ciose as possible o the bober or the normal sieam
flow path, without any unnecessary intervening pipe
or fitting. Such mtervening pipe or fitling shall not be
longer than the face-to-face dimension of the corres-
ponding tee fiting of the same diameter and pressure
under the applicabie American Nationai Standard. The
wail thickness of the inlet piping must be heavy encugh
o resist hbending moments due 1o reaction when the
vaive gischarges.



swqwsc LARTTILE G I G\ LR QAT UUC:IBH RSJUALIE @S ELSOREIFCIL
and discharge piping. The higher the operating pres-
sure and the greater the valve capacity, the more crit-
ical becomes the need for proper design of the instal-
lation. (ASME Power Piping Code B 31-1)

indet piping

Safety Vaives should always be mounted in a verical
pos#ion directly on nozzles having a well-rounded ap-
proach that provides smooth, unobstructed Hlow from
the vessel or line to the valve. A Safety Vaive should
NEVER be instalied on a nozzie having an inside
diameter smaller than the iniet connection to the valve,
or on excessively long nozzles,

The pressure drop occurring inthe inlet piping between
the valve and pressure source should be computed
at actual flow of the valve. I} is well io remember that
the ASME Boiler Code {Seclion 1) rating for Safety Val-
ves is only 90% of the actual fiow. The safety valve or
safely relief valve(s) shall be connected 1o the boller
independent of any other connection, and altached as
ciose as possible to the boiler or the normal steam
flow path, withowt any unnecessary infervening pipe
or fitting. Such intervening pipe or fitting shall not be
longer than the face-to-face dimension of the corres-
ponding tee fitting of the same diameter and pressure
under the applicable American National Standard. The
wall thickness of the inlet piping must be heavy encugh
o resist bending moments due to reaction when the
valve discharges.

Ask for paper by J.R. Zahorsky entitled, "Degradation of
Pressure Helief Valve Performance Caused by Inlet Pip-
ing Configuration,”

Qutiet reaction forces

The discharge of a safety valve will impose a reaclive
ioad on the inlet of the valve and the mounting nozzle
and adiacent supporting vesse! shell as a result of the
reaction force of the flowing stream. The precise nature
of the loadingand the resuiting stresses wili depend on
the configuration of the valve and the discharge piping.
This must be taken intc consideration by those respon-
sible for the installation of the safety valve and asso-
ciated vessel or piping..

Deiermination of Qutiel Reaction Forces is the respon-
sibility of the designer of the vessel and/or piping.

Bollers
Crosby recommends that the absolute minimum diffe-
rential pressure, Le. the pressure between the valve
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it is desirable o use piping nozzles having a
rounded entrance and farger 1D than the valve nomimal
size. This is often necessary 1o keep the inlet pressure
drop within limits. Such connections should be away
from turns or branches which can cause turbulence,
When safely valves are installed on a header or vertical
riser, the connection should be as close and as short
as possibie. The exit from the header or riser shouid
be larger than the valve inlet, have a well rounded
approach and a uniform reduction of diameter with no
abrupt changes, preferably with a smocth gradual
taper (similar to a seamless reducing or Y fitting). The
design should also result in minimum pressure drop
from the header or riser 1o the safely valve.

Pipe lines

Where salety valves are installed to protect a piping
system, as on the low pressure side of a reducing
valve of on a turbine by-pass, the pipe or header must
be of sufficient size 1o maintain flow under the safety
valve while it is discharging. On a pressure reducing
valve installation, the safety valves should be located
at leasteight pipe diameters downstream from the PRY.
Where nozzies are used, they must be as short as
possible and preferably one pipe size larger than the
valve inlet. Nozzies must be braced to counterbatance
the reaction when the valve discharges. Several smal-
ler valves are betier than one large valve, and the set
pressure of each valve should be stepped within code
limitations.
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FIG: 1(A)

1) “X” Recommended
minimum diameter ¥2” larger
than valve inlet.

XY

2} “L” Shortest possible refer
ASME Sec[ (Page71.2)
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FIG: 2(B)



Installation recommendations

A safety valve should
be erected with the
spindle upright




Installation recommendations

A safety valve should be mounted directly on the
nozzle independent of any other connection and
attached as close as possible having a well
rounded approach that provides smooth,
unobstructed flow from the vessel or line.




Installation recommendations

Safety valves should always be mounted without any unnecessary intervening pipe
or fitting. Such intervening pipe or fitting shall not be longer than face-to-face

dimension of the corresponding Tee fitting of the same diameter and pressure class
under the applicable ASME Standard. (ASME Sec-I : PG-71.2)



Installation recommendations

The cross sectional
area of the
discharge pipe shall
not be less than the
full area of the
valve outlet.
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Installation recommendations

Discharge pipe should be
small and straight &
arranged to avoid undue
stresses on the valve. — .
Discharge pipe diameter
above drip pan should be il [ |
adequately to avoid blow
back of steam.

The distance between
the centre line of valve &
discharge line should not
exceed 24 inches.

H DISCHARGE FIPE

L (24" picx)

& " Allow sufficient space to prevent

" bottoming or side binding of the

drip pan on the dischage pipe

under max. conditions of expansions



Installation recommendations

The cross sectional
area of the
discharge pipe shall
not be less than the
full area of the
valve outlet.
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Installation
recommendations

LEMETH DECIDED BASED
OH BLOW BACK PRESSURE

When the length of
discharge pipe is long, it
may be necessary to
Increase the diameter in
the upper part of the
stack.

i L i |
O ;
FIXED SUPPORT

DISCHARGE FIFE

fREFER FIG &




Installation
recommendations

Recommendations on
drip pan sizing

F B MIN.

A MIN. /¥

o 12 APPROX.

3/4" FNPT-
2 THRU 8" SIZE
1" FNPT - 10" SIZE

2" THRU 6" SIZE LONG
RADIUS ELL { SCH40;
8" AND 10" SIZE SHORT
RADIUS ELL { SCH40)

-

DRIP PAN ELBOW

WELD NECK
FLANGE

DIMENSIONS —  Inches
Valve E
Outlet A B 150 300 600 F
) ) AN SI ANSI ANSI
Size (in) Class Class Class
2 9 2-142 3 5112 X X <]
2-112 9 | 2112 | 3 7 6-1/2 X X 10-3/4
3 g 3 3 8 7-1/4 7-5/8 8 12-142
4 19 3 4 8 9 9-3/8 X 14
B 14 4 5 8 12-1/2 12-7/8 X 17
8 16 4 8 12 X X 16
10 20 5 10 14 x X 20
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¢ Safety valve should be installed between the superheater and the
first stop valve. The pressure drop upstream of each safety valve
shall be considered i1n the determination of the set pressure and
relieving capacity of that valve. If the Superheater outlet header has
a full, free steam passage from end to end and 1s so constructed that
steam 1s supplied to it at practically equal intervals throughout its
length so that there is a uniform flow of steam through the
superheater tubes and the header, the safety valve or valve may be
located anywhere in the length of the header.
(ASME Sec-1 : PG-68.1)

*» The superheater safety valve should be located at least 8 pipe
diameters downstream from any bend in a high velocity steam line
to help prevent sonic vibrations. This distance should be increased
(preferably 10 times) if the direction of steam flow changes from
vertical upwards to horizontal in such a manner as to increase
density of the flow in the area directly beneath the safety valve.
(ASME B31.1 App. I1: 5.2)

¢ Safety valve installation should not be located closer than 8 pipe
diameters (based on ID) either upstream or downstream from
fittings.

¢ Orientation of the valve outlet should preferably parallel to the

longitudinal axis to the run-pipe or header
(ASME B31.1 App. II: 5.3)




ASME Section 1 Valves- pressure relations
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SET PRESSURE
TOLERANCE ALLOWABLE
OVERPRESSURE

wane.
BLOWDOWN,

% OF SET TYPICAL SET
PRESSURE
TYPICAL I!ﬁil
RESEAT
PRESSURE
TYPICAL

' OPERATING

PRESSURE
(“THE MONEY
MAKER?”)




