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% Barrier Management (PSV)

1. PSV fail to open

2. PSV outlet desigh improvement
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& PSV fail to open

Definition
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PSV fail to open Reference (APl 576)

Chemical "=

INSPECTION OF PRESSURE-RELIEVING DEVICES 45

6.2.9.2 “As-received” Pop Test Results

To ensure the reliable operation of relief valves, it is important to understand the root cause of “as-received”
pop test failures in order to determine if any corrective actions are necessary. Relief valves can fail the
“as-received” pop test in a number of ways:

Inspection of Pressure-relieving
Devices

APl RECOMMENDED PRACTICE 576
FOURTH EDITION, APRIL 2017

Pl

AMERICAN PETROLEUM INSTITUTE

The owner-user should define the criteria that constitute an “as-received” pop test failure. The owner-user
may define criteria for investigation of failures based on “as-received” pop test pressure as a perr.:entage of
set pressure and may specify different levels of investigation rigor depending o =
crltlr.:allty of the application. For example, in API 581 a relief valve that does of the set

ered a failure to open. As a default criterion for a valve being stuck shut, a number of
f the set pressure beyond which the valve is classified as stuck shut if it does not pop,
and the test is discontinued.
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PSV fail to Open Workflow

Up pressure to 150% if pressure 150

Chemical "=

% more than of the set pressure the

— test 1s discontmued PSV fail to open status
PRD initial test
Normal condition Priority 2 Priority 1
y v Sum PRD Actual . > 1300 , S
Overpressure B Overpressure < 130% 2 130% to <150% overpressure= 150%
OVGIPIGSSUIG _ o overpressure >=
< 130% - 0% 150%
,<150% :

|

urgent report to
relevant parties.

PSV report improvement

Root cause analysis / Prevention (Such as redesign Initial Test
process , edesign mechanical part , install rupture disc or Pop pressure
shorten inspection interval (Up to not over than 150%)
% PRD pop test : Fail to danger |:| Normal <130% |:| Priority2(>=130%,<150%) |:| Priority1(>=150%)

Y
Issue PRD fail to open
report and approve by all
concern

PSV gnswmsdewiins initial test yaasauay asdoyalu report

v
(' Finish )
16" Chemical Process Safety Sharing (CPSS)

Sep 26", 2025, BITEC BANGNA %*SCGC 6GC IrFPC wTha:od

TIChE

Process Safety§hari



- Set pressure

- Cold diff test
pressure

- Pop Test pressure
result
_3Fnsndends
PSV

Process Safety§hari

awaannaunriing
NARDL)

-ﬁdg@@"’%ﬁ RNIWILAN
udauue lauds
-Vl,ajﬁmiqﬂéfuﬁ Nozzle
fFsandsnfiguain
PSV

16" Chemical Process Safety Sharing (CPSS)
Sep 26", 2025, BITEC BANGNA

N13LN6 Over

pressure

-PSV @ ¥1ng
= [-57=N

NaROLU NU32736

A13LN6 Fail to

open {NaHk

-Process

-Mechanical

wSCGC oG

), \ ® H )
L L\:r | L (_,
,‘ N:f:{" T‘[-i.f”g.% # ﬁ N j-!F-L
ot ﬁfﬂﬁm T‘ LR § c:fl‘:,
TEST DATA PROCESS OPERATION CAUSE OF PSV SOLUTION
CONDITION DATA FAIL TO OPEN
“Tag no -fimsaadufl Nozzle PSV ddu 9 - U5utlye Fluid luszuulalsifasanysn
_Line no. -ﬁqqm”uﬁamwa”m‘ff; fa034 Loop @ - @TIIFBUNIINN9U VBY Steam tracing
- Fluid Ut (‘ﬁ,’]?{l\‘]aq@] T v - NnHwnagaudnasIulaa e

AAANNA

- 1U3ua@ Interval time mmummgﬂuﬁl
\AenTag

- Chemical treatment

- Cooling water System passivate

- faes Rupture disc [l

- M 3FsTe PSV aalnal

~777cno:l

TIChE

IRPC




e, PSV fail to open Suggestion

1. manaeudhe PSV desaniiumsluuiuias moeilesnumsnaranasuvesn PSV initial test
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% PSV outlet desigh improvement
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PSV outlet design solution Reference (APl 520)

Sizing, Selection, and Installation of
Pressure-relieving Devices

API 520 jmnnmamsaans PSV Part li—installation

=

o [e] d‘
ddlanunilumnmalumsarsis PSV siamsoug il

el

AMERICAN PETROLEUM INSTITUTE

Weather cap
{ may be required

1 Bonnet vent piping
To losed ystom Lot s o
(self-draining) (see Note 1)
Pressure- (
relief valve 2
— Long radius elbow
Body drain 9 / Flanged spool
(see Note 1) Nonrecoverable piece, if required to
pressure losses elevate PRV
5 not more than 3 %
= of relief valve set
T — 3 Support to resist weight pressure  [————— >Nominal pipe diameter
n sm nwu Low-point drain and reaction forces (see Note 2) no less than valve
(see Note 2) inlet size (see Note 3)
L]
IHC|dent case Nominal pipe diameter

no less than valve
inlet size
Nonrecoverable Vissai
pressure losses not | 4
more than

3 % of pressure-relief
valve set pressure

6 4" /\

NOTE 1 See Section 10 for a discussion on bonnet venting.

Vessel

NOTE 1 See Section 11 for a discussion on the use of the valve body drain. NOTE 2 See 7.3 for detailed discussion on inlet pressure drop.
NOTE 2 Orient low point drain — or weep hole — away from relief valve, structural steel, and operating area. NOTE 3 See 5.2 for inlet piping area requirements.
Figure 2—Typical Pressure-relief Valve Installation: Atmospheric (Open) Discharge Figure 3—Typical Pressure-relief Valve Installation: Closed Sy Discharge
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PSV outlet desigh improvement Workflow

Guide check report

Atmospheric (Open) discharge

Wimsdnae PSVinlet | Item iaia Wau'la Wan158152a
Outlet a1 Form with Safety Valve Silencers ] Yes [0 No
1 anwazuad Outlet pipe Open vent vertical position ] Yes [ No
fin1séindiovia Outlet aanuanaiAs [1Yes [ No
2 out let pipe elbow Long redius elbow ] Yes [ No
Yes 3 Low Drain_point i Low Drain_point ] Yes [0 No
Comply APIS20 4 dnwaizuay inlet pipe inlet pipe diameter nainitwiawindu PSV inletsize | CI Yes [ No
il Inlet Block valve w3a'lai [J Yes [ No
5 Outlet pipe support i1 support to resist weight and reaction force ] yes [ No
Final discussion 6 Pressure Losses dnEULIIUATIRFAL AmATals

szayANNFIuadvia Inlet (mm.)
Pressure Losses (Bar) (TE)

No PSV set pressure (Barg)
o 3% of set pressure (Barg)
ADININITLLN LU HAN1IATIAFAU
‘ﬁ% ) "lﬁ Pressure Losses u1An31 3% of set pressure L ves O No
Y Close system discharge
Yes ( END ) . »
Item haia Wau'ly WanN1581523
= 1 anueuraav inlet pipe inlet pipe diameter Tuginiusawvindu PSV inlet size ] Yes [0 No
wWITUMuBNAIT PCP ,MOC 1l Inlet Block valve w3a'li [ Yes [0 No
L!.ﬂwl‘tl PID.ISO Drawing 2 Pressure Losses ANHAULIUATIAFAY Amiale

syagANNFInadvia Inlet (mm.)
Pressure Losses (Bar) (TE)
PSV set pressure (Barg)

4 3% of set pressure (Barg)
HANITATIANAL
o = sbl O
ANUUNTITUN LV Pressure Losses u1nn31 3% of set pressure Yes [1 No

anwmeit 1 Comply API 520

PSV # Outlet Support 13in59 | laidl PSV outlet | 1ai&i PSV outlet Low
NUNANS Reaction force support Drain point
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& PSV outlet desigh improvement Suggestion

d1370 PSV 9 Support vie Outlet #lilaegluniamadeny Reaction force
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e Key Takeaways

can " Reliable PSV performance requires initial testing and compliance with
N3 %  APlcodes.

= Proper outlet piping design is crucial to prevent mechanical damage
during PSV operation.

= Proactive measures in both operation and design improvement are
essential to strengthening process safety and ensuring system integrity.
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