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A 7igstel Asor FTh(E m-7).

(B IM-7) =SAHAHAE H276=

AMIZ3
O AHA= sfebdd] 2 1 2A4H[0| Tiolid= 24 O|LH0Y ot H7[Ho=2
Lt AFOll CHoll Ai==HAtS HA[SHOF STt
1. B E= 39 HRI0| 2 247t U= =40 WRH| A=A 62
2. UEH 2 QHO| ot &4, HY I BA9 RF
3. &4 T SHiX|, 85, 73 39| H
4. QB | ZIGXIHEX], 7[Et HFEX] H NSEEHEXIC J|s
b. WX, TIEHX], wBFEX|, AFHX|, ASHX & HAHEXIY 7|5
6. O] S5HHE 7Is
7.2 29| 7|ME A 0|20 B E= SHE LA[oh/| floh S| BLer Aret
SIS AR A, wheh PABE PAMPEORE A
AAL Elolel 59 Wrtol e L, ool Uk Ao FAAA BE

U W B YA 25T B A A 12 RS FAFES 5

=
ohq._

A

Hols FALEH0l AJFLRRE o fdZ FFstel dEst A4,
202195 He 97 2de WS de o 129714 AgerA] oAl A
Arete 98 dAshaL Ao



(‘P_fﬁ”e”é HXUY 2 HSAE F719 MY dE E oMot or#
12W7HA] Eofd olfi<= ZFEAIA F7100 gk 7ige] #isl= QIgt A= =4
gt ZAsAR FIE A7IAeRE AAske ARMREEEA(Time  Based
Maintenance, TBM)| ofz}, AH|] Aeiof| weh HASH: JHlEEEA
(Condition Based Maintenance, CBM)2] 7Igol wet HARE AA5H=
Zolet. AAF thAe] AdEiol thote], BAAl old IEE AAIS] g7l o
2h, AR B840 EEikiths Aol

[28 Im-2] €2 XA HA

- AR obMWH 52 HX|5F Al = 22isk A2 A= AHALS
717 &L Mg olgste] BAAA : 1drtg

L3718 2 kgAY bAEBe] B9 2
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QEBE

D 2
59 7147128 2851 Atk

uje] A9 reAAuT} RSl AR Szo] FA ZAA F
Zo ge) 9 AA] He AR U124 983, nTauerdds] 5 U
93] 7124 FERL A

(1) API (American Petroleum Institute)

API= QbeiE. 79| golog 2.4, o2 7% (plugging), 2% ol4;
o
AN

=
Lo greekalgel 74l
o

A AR o] HAb: AP E AAES hdstal AAAQl ¥l E 25|
Al B71E 4= Qe HlolEE Auslitt. o] tojEE txdlH] HEE=
ot B 274 9 @40 g2t A o2 HAbs Feo] EAYE o
g Hidstal H4] o AE Aol d +& EAVE AT of o RIS HA
4 g AEZF B Qa3 &5 Qlrh ZF Qb E gt £714Q1 HAE Aol A
H| A AEE grgote o2t AA o]g2 st AAAR] HAA =g A
ot o 1838 Aoz Ag3ith

T3t ZE Aol weEt o] 72 o AAuitt g 4= = AR 3
AL AHg AIZte] A Ee HIAETL o] FoAEE gAlstoof st 1A
BlAE 7|59 o3t 42 58T vhF fAsfoF gt API 510, 520, 570,
5762 2t Ao et X HAF 7HE0] s ohE2 HAIskaL Sl
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APl 5219M= &721d, 97 Ee &7 S, 353, AsAolEE)
5 A A Aol dis AL AR, PAEE AR o] HisiAl
FAHoE AAstL A= gk FHH, API 576914+ RBIE &3l o+

Bo| g BYSEN AL W5 2718 st FFAY 218 2N
4 A48 4 9ee Adstn Yck
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(2) NBIC (National Fire Protection Association)

NBIC(National Board Inspection Code)°llAl&= API 57649 s}sHdH]o]
et 5 A4, 48 "HAE 9 AH|A A f-A ES), P E O] HAL
g HAE HlE 5o gt A AlSg

NBICO| W=, AFYA AAAFE Y FAd24<l 71+
30 et 2HEY 74 B o9 34, &
FEd FES Ut o4 A @A 99, &4
A A8y 25 dE 7H ¥2 Ao|, & oy 5ol 3
e AEAS F7|5 Aotsta Qi TSt HE B o) st AR AAF E
AE °

St
o]8d] 3l Hlolg L HAE 7HEAS AAs= Q42
Yol 7

oleigt AFES 7IMOR NBICE thefdh Au] §gol thsh A4 chgt
Z7)0] g Ttol=etele AFIh 57 AulAo] EEL U, Xy

o
o AH|AS] P EE Syl FA Ee AL 20 dFe &
O

F= 4y
9= A (A MRS Z2AAL F9) 1HS 2T61A] Y= v d %
AA 78S AAgsfof stk gskal Qo

dx| e HSAE 7]
571 MH[A of
371, MRt AxX JtA 13]/34
MEMO| QU= otHHe 13]/5¢
o2o Hoi(Refrigerant) 13|/5H
MES TZMA oj A
7|E} o AA O|=H0f et
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(3) NFPA (National Fire Protection Association)

NFPA S58(HSHF7IA(LPG)S A%, HE, &5 2 AHH)2 FF 8719
Tt & AFHR| A A (pressure and vacuum relief devices)7} &= o] 5
dol 2HSHA| o= F7IE ASHAY AldStes FAISHL 12w, NFPA
SOA(ATF AZIA(NG) ZHE)| HEE = i E= A 44 A=
A HE7L AsEe AE 255 96 3071Es 24| e VIR 4
ok uj 2¥ F7|E HARE Stes BPAISHL Utk kS fFEEE FEcke
4719 BE HE KB SAEY 59 3E)E 2I6HA e FUIE
AAHES HAISHL Sl

3) =

F=Y A gt By H kA AFAE Sol weEt JE AL BT
(Pressure Systems Safety Regulations 2000 (PSSR))S A sto] &
Stal Ut o] 89 H42 AdY AaH B A FE S o)
o= QI AFH oA oz Qg AAS FAS HASH=
EZExZ 3,

v
1

mLoRF
o2

z7)0] AEg
SYHLE She Ro] FLH ABAY 77 4
o et
e A2R9] 7 RES BE 99 Huo] wet e How
3 % 9k ohel, 91 B AHE Had B X7 4K Aulep g
A
=

AV Him2 gARsor o2 skl e F713 A dAble
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- A|AHEHIQ] otF 7|E 9 o] o]y

- Ag A/ 257 ZAGNA A% WE, 29, £ B W A BE

o] BE glojE|E /o2 PSSR TH2e] FEAY #712 AAle
- gMHoR 1474t AF x| 1EY TR
ag wHzo] AZE AF LAH : Qe 26~3870Y WY

U&7 AAFY F7] gAY @ dEtEo R 24~487drttt HANE
op, FAlo] At b #EY A TTF =2 A 720Y
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iete] 3%, Ao gt T AA= SLEF7E obd FEFolA]
#Esty o tEFoZ WAHERFS L Alberta Boilers Safety
Association (ABSA, ¥H e} Ede] oFA F3J))oA 45 9t ABSA=
FH FEwo wEt Awere] 4y 4wl bl 2 weEsta HE]
BAE 2 g AH PHS AT Agto] Sl

Pressure Relief Devices Requirements(PESR) Section 39: Pressure
Relief Devices2] 39(3)°] oJstH FAMWE = AR} QA= ZAEAIH
712 #E|Eojof stal QAWM EO] AH|A F7|(servicing intervals)s=
ABSA AB-506& mWEXEE gl ArHE IM-9). AB-506 S7AFFT
APIT 510, API 572, API 570, API 574 9 NBICY] s JHE ARE-Sto]
Hdg, A4=87], Higt 2 PSVel Hitt AES AFAE 7] 2 AHA
715 A5t nh. HME Y AEAY FE A= VIedde A

T 1O
A
L

AN,

| S5 Al&EE AMESte] A4 sk= BRI RBI B7Hs &9 273
= 5 F 7H7F A5 AMAl=E F 7R 5 sk 7)ol W |
g AA”S FHAFSHoloF gt (ES, 2021).

Z5A1Y F710] i3t 53 AAEE Yoty d=d AR 3 9
Grade (1, 2, 3)EE Z AR A& HAF Alolof 585 = At &5
A 715 AAsH =of Ut olnff, Grade 12 PHWEE HA5 &
%) %0] MH|A F7]o] HE5kal, Grade 2+ Grade 1914 EA|Ql0] AH]
Stal HARE &9 Grade 27HA] EASHA ZAIE 718 ¥ 4 =0l
= A&olH Grade 32 Grade 1914 EAglo] AH|Asta HAME
Grade 27HA] SHASHA &5A1d F715 €2 o U0 45

ot

7]

ol
iy
O

Dy

)

oo ot mo [»>
o Qb ol
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@ Power boilers: 1~54

@ Heating boilers: 3~4¥

3 Pressure vessels: 4~6%

@ Upstream pressure vessels: 3~64

® Pressure piping: 3~64

CERCEREP(E]

=2—

(B M-9) THIQHE HAH 242 33
Eo ZAb 2+ () | EO MH|A 24
S B Y oRgy| | (¥ um)
gt SR Ea | =3 =3 =g | =3 ==1
od oHd oHd oH-d oHd oHd
1 2 3 1 2 3
Power Boilers
Pressure Plant H.P. Boilers 1 2 3 3 3 4
Thermal Generating Station Boilers | 1 2 3 4 4 4
Waste Heat Boilers 2 3 4 2 3 4
Portable Boilers 1 1 1 1 1 2
g’ﬁgirenssﬁgnerators Heavy Oil 1 3 3 9 3 3
Hot Water/Glycol Mixed Boilers 1 3 3 2 3 3
Thermal Liquid Heating Systems 2 4 6 2 3 4
Historical Boilers as Described in
AB-534
Heating Boilers
Heating Boilers 2 3 4 3 3 4
Pressure Vessels
Air receivers/Dryers 5 5 10 5 5 5
Misc. Vessels in Building Service—
Expansion Tanks, Hydro| b 5 N/A 5 5 N/A
Pneumatic
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Potable Hot Water Storage Tanks

Boiler Blow Down Tanks

Vessels with Quick Actuating or
Quick Opening Closures

Refrigeration Vessels Group A 1 10 10 5 5 5

o |lo| M o |o
o
~
o
o
o

Refrigeration  (Others including

Ammonia) 5 10 5 5 6

Storage Vessels in non-corrosive

service including ammonia storage | 5 10 10 5 5 5
vessels

LPG Plant Storage vessels 5 10 10 5 5 6
fesegt n Popere sentee vt | 5 |10 | 0 [ [ | wa
Cryogenic Vessels 5 10 10 5 5 6
Vessels in Cold Boxes 5 5 5 5 5 6

Natural Gas/H2 Automotive On

Board Storage Vessels Per CAS BST Part 2

Fired Proses Heaters, separately
fired superheaters 3 4 6 3 4 6

Div2 Vessels and other items with 4 5 10
a specified design life

Unfired process vessels not
otherwise listed in the table 4 5 10 3 5 6

Upstream Pressure Vessels (8%, MAJIA, Hep/tA S9| drilling, production,
gathering, treatment@ H2sH AAK7))

Well-head vessels 5 10 10 5 5 6
Fuel Gas Scrubbers 5 10 10 5 5 6
Indirect—fired line heaters 4 5 10 3 5 6
Treaters, FWKQO'’s 4 5 6 3 5 6
Compressor Bottles in vibrating

service 4 4 6 3 5 6
Upstream pressure vessels not

listed above that are in sweet| 4 5 10 3 5 6
service
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Refrigeration Vessels 5 10 10 5 5 6
Pressure Piping

KMot AAIF7(F DA CHet Aft2 API-5709] Piping 3 5 6
code, API-574m NB-230| Ho& === =2

RBIP(Risk-Based Inspection Program)dil 7|2t HAL F71E
M2 Q1 AH|ISS 2 HO| S AAHIS MI2X| U2

Z|t RBIE &&3t 4
AfZtzS 104
directly fired power
boilers?t  heating
boiler= 49, Z|0f &
2ot YWHO| HAM|
t2 104
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THE FASRRL A 2 AR AU
JMAWE ZFAH F719] 35, HEA7|E 9 FAIA7EAbE

oML QrAmE MXSPel we 1~2d E o
A, TR7ISkA T 3 U Aol §gelak & MEo] 7 glol B
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API RP 510, 570, s
576
HIELAL AdH| 104 RBI &1t Efﬂf EAS|
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220 e Al | gy
AH|
NBIC(National O
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oj= Code) Part 2 =
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&= Regulations 2000 |
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S7| 2lAlH N | 52 A2 7271
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Al QI REEA|E =7|0] MMM HE 2l JHAEIOr O
o [== R 1O O I:IE =

O L [

B2 Pus 4G dgolth. U AFW AAY 2 P 657
3=, A2 So| AR Pk BESL - AT 3,0007
ABY DTS o] Z(FY) 02 X AUFRY 500749 oHHEy
2 ARGk Qe ARIF7IA choRek Aolck
4 657 AU AW 0|58 AL] BFE 7% SEO.
2 byt
(B V-1) MQIEE OFNuE M4+ | OE(4E) 8| B8
FS I ES 7SI ES ZS S
M we e M w e N we e
Bl oax | ug |2 ux | ue |2 mx | us
° 7= (%) ° I (%) ° 7= (%)
1 10 0 23 135 0 45 778 0
2 10 2 24 146 0 46 860 33
3 30 0 25 166 0 47 877 45
4 30 26 26 170 0 48 970 15
5 3b 0 27 175 10 49 1000 40
6 35 10 28 189 0 50 1000 50
7 3b 35 29 200 3 51 1108 10
8 38 5 30 200 10 h2 1463 1
9 48 0 31 237 44 b3 1575 20
10 50 0 32 250 0 b4 1800 60
11 b4 2 33 251 0 bb 2000 99
12 60 0 34 290 90 56 | 2,700 90
13 62 5 35 300 0 57 | 3,000 100
14 75 3 36 306 6.5 58 | 3,400 95
15 78 10 37 320 30 59 | 5,000 35
16 93 0 38 340 10 60 | 5,070 92
17 100 0 39 389 10 01 8,500 45
18 100 20 40 500 0 62 | 8,500 46
19 105 0 41 627 5 63 | 8,700 46
20 110 0 42 630 6 64 | 10,000 5




21 11 0 43 700 50 65 | 11,300 80

50] 32
531t 349 A= dukgo] 82. 84% Hﬂioxdol 16.63%,

ESH
A5 2ol 0.53%= opetE| et AAXH 2= Uxtgo] 52.18%, &
220l 17.09%, TIA ZsdFol 0.63%= TAEJHAEHS 5,
2021)
(E vV-2) U U MQSIStEXIo| QtHuiH SEfH MX|gig
OFx{uiH S{E|
A% 72 A
oJH}5 HZO mpUE! XE3
A A2 | 5,922 4,364 2488 70
% 100 63.05 35.94 1.01
e | o 22 | 3,570 2.628 880 62
& % 100 73.61 24 65 1.74
A 22 | 10,492 6,992 3368 132
% 100 66.64 32.10 1.26
c 22 | 3,167 2.589 567 11
Mo % 100 81.75 17.90 0.35
s | g 22 769 678 91 0
& % 100 88.17 11.83 0
= 22 | 4,562 3,696 842 24

67



[ ortwe MR 2 NENE F7l0 HAY BE Y LS O

= O L [

% 100 81.02 18.46 0.53

> 17,72 1,545 208 19

" % 100 87.19 11.74 1.07
A7 = 110,270 8,508 1708 54
% 100 82.84 16.63 0.53

e PSV HIE THEHPSY
I o e ov. iy, | HEEPSV
° (1)) ﬂﬂﬂ"ﬂ g’ | HIE ﬂaﬂ‘,ﬂ = ’ XA HIE
1 315 250 402 289
2 430 250 576 350
A 3 645 300 849 510
4 960 450 1,219 767
5 1,890 700 2,261 1,583
6 2,520 1,500 3,006 2,102
2 3,830 830 4,330 930
B 4 6,400 1,400 7,100 1,600
8 18,200 3,200 20,000 3,500
c 1.5 550 150 710 300
6 1,710 800 2,360 1,400
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8 2,130 1,000 3,000 1,800
10 2,640 1,200 3,730 2,200
2 1,500 150 1800 300
D 4 2,500 300 3000 600
6 4,000 700 4,500 1,000
(B V-4) QtHud x| HIE
(9): whed)
n g PSV EiE PSV &4 (0|58}
(%] - XHH|2 bobe|l5] =2
(21x]) 3301 £ XA HIE 3390 £ XA HE
2 3,830 830 4,330 930
A 4 6,400 1,400 7,100 1,600
8 18,200 3,200 20,000 3,500
1.5 550 150 810 300
o 6 1,710 800 2,900 1,600
8 2,130 1,000 3,650 2,000
10 2,640 1,200 4,490 2,400
2 1,500 150 2,500 300
C 4 2,500 300 3,500 600
6 4,000 700 5,500 1,400

69



(‘PJ’S‘%E XY 2 HSAlE 719 HEd dE & Jhder or

= Lo

(3) H|-E= g

PAMEO AFAY T AU 1R HAsHs
%o WA Bt AN AhH Bedo| k. AYEAES F3t
A7 67 Al ohat Wl B4 4718 AR A%

[¢)

o] =0} Q= dHHWE it AFAH
B2 AFdAelA = 5
F=71E dotal ot st 9
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bAMiBE O] A7) A Hes HE H AAPE 2og PHAEE Sk
H] E= RSN A 22 — SQMFA — ESAIRA(1AD — &3-H4d -7
BEESAAQAD) — D4 Al — PSV A2 =0 & Zg)o
VAL 9% B9+ HAEA — Blind A — F&Ql — E40] —
AF — A 4 o]F"9 HAE & AAISkL QU
2(Opening Pressure; Popping Pressure)2 QFAHH Q%
9] %L—.o] S7teo] bAWiBrE A3 AEEY YR fAE &
=S¢ 9] AT SolA9 dES I

{
HHN'
-rl

(23 V-1] ot Fu| s X

Al AAlstal gl HAEE
5HA] Fole F8 URloRE FHFE
Z23 g0 o2 9 &4F 5o] 9 ¢9og FAEI
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2l oQs s ol & =
s g BolF1 gtk (1% -
off ARl AJAlE HolEal 9) ¥ IV-2~5).
=337 ” Al g &
(mm) X
Z il T uss HAIE (MPag) £4A12(MPag)
a0
4|8 . a8 | muzxn [az [ [um |[zus Sz suay
ald BA | Tm o | oo | msen | ges |23 | @ | ®F | o | MEER EAUS
PSv- 0.015 0162
1] jon | 50| 8| GAs | Fc 200 sus 304 | 0180 0165 0305 | 0193 | 0180 | - B3 | _agn ] L]
PN 10015 0.153
2| o | 50| 80 Gas | Fc200 | sus 304 | 0170 | (805 | 0173 | 070 | - 2 | ogn # 2]
o - 21Z 080 Mpa 2E87I A A | pyaaz
3| ons | 25| 40| water | c 200 | sus 304 | 030 | 0430055, | - weHGIOl RUE: olgTon | EA | o0 | pars | coEEAAY | A
o8 cl23&710|E 2% Folw7t CES PN b
4_ PSV- | 0| 65| Gas | Fc 200 | sus 304 | o1so | | 20015 0350 | 0180 | - EE) 0162 o2 PE]
1016 0.165-0.195 caglgn g
s| ™ | 40| so| eas |rc 200 sus 304 | 0180 | 20015 0195 | 0180 | - #a o162 e EE)
1021 (0.165~0.195 = Lacign = =
- - 3|E 050 Mpa HE ¥} — m:f TR
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Comments PED from PFD Used in
Assuming an adequate design basis and Literature and This Book
[ ArL |inspectionfmaintenance procedures Industry (For screening)
|
1 | Relief valve revents system exceeding specified 1210 -1 %105 1 x10-2 :
1 werpressure. Effectiveness of this ] I
1 evice is sensitive to service and [ I
1 'Experience. [ ] i
1 L]
1 | Rupture disc I’revent:; system exceeding specified |1 =10 -1 = 10-5 1 =102 :
1 pverpressure. Effectiveness can be [ ] i
1 yery sensitive to service and experi- 1 1
1 noe 1
e
Basic Process | Can be credited as an IPL if not asso- |1 < 10! -1 x 10-2 1 =< 101
Control cielteld with the initiating event I?eing (>1 = 10 allowed
Sy stem considered (see also|Chapter 11]. (See by IEC)
T1EC 61508 (IEC, 1998) and IEC 61511 =
(TEC, 2001) for additional discussion.)
Safety See IEC 61508 (IEC, 1998) and IEC 61511 (IEC, 2001) for life cycle require-
Instrumented | ments and additional discussion
Functions
(Interlocks)
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Abstract W

Abstract

Examining the appropriateness of the
safety valve installation target and
operation test cycle and recommending

an improvement plan

Objectives : This study aimed at developing a policy alternative for
determining reasonable installation targets and test cycles of safety
values to comply with requirements stipulated in Article 261
(Installation of safety valves) of the Industrial Safety and Health
Standards. The results of this study were organized in this report to
develop a rational improvement plan regarding the determination of the
installation targets and test cycles. The implementation of this plan will

prevent explosions caused by the overpressure of chemical facilities.

Method : To this end, this study extensively reviewed domestic and
foreign laws and technical standards and visited various facilities in oil
refining, petrochemicals, and semiconductors industries to investigate
the operation status of safety valves. To corroborate the findings from

site visits, this study conducted online and offline surveys. The results
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of the laws review, site visits, and survey were tabulated to extract
meaningful implications for building a reasonable policy alternative to

improve regulations for safety values installation and test cycle.

Results : This study reviewed overseas safety valve-related standards
and found that Japan stipulates periodic self-inspection every two
years. Also, in the case of the United States, United Kingdom, Canada,
etc., depending on the chemical facility, the operation test cycle can be

adjusted for up to 10 years.

Of the 227 serious industrial accidents that occurred in Korea over the
past 24 years, 12 were safety valve-related accidents accounting for
5.28% of the total accidents. As a result of the accident analysis, the
causes of accidents include equipment defects, safety valves not being
installed, and the absence of a safety management system such as
missing risk assessment and non-compliance with work operation

procedures.

As a result of the survey on the safety valve installation target and
inspection cycle, the opinion of maintaining the current status was the
highest for the installation target, but the operation test cycle differed

by industry, but overall the need for an extension of the cycle was high.

Conclusion : In this study, we compared and analyzed domestic and
foreign laws and technical standards for the comprehensive
consideration of an optimum implementation of safety valve installation
and test cycles. This study also surveyed facility managers in multiple

industries to understand their perception of the safety valve operation
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status and their expectations of policy change for their routines in
managing safety valves. According to the survey, industries and
stakeholders wanted to 1) maintain safety valve installation targets and

2) improve the safety valve operation test cycle.

In meeting their expectations, this study suggested the following

three rationalization methods.

(Proposal 1) Extending the current safety valve inspection cycle
Extend the current one—year cycle to two years

When installing multiple safety valves or installing additional rupture

disks, the test cycle can extend to every 3 years

(Proposal 2) Building a system to manage the operation test cycle by

different safety valve

This study suggested a method to set the cycle for each safety valve
depending on operation conditions and if there is a way to verify the

reliability, the test cycle can be extended appropriately.

(Proposal 3) Revision plan for safety valve evaluation and inspection

index

This study suggested each industry revise its plan for managing

safety valves. That plan should include PSM implementation status,
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self-inspection indicators, and safety valve self-inspection
management functions at worksites. This revised plan can be used to
justify the extension of test cycles and supplement possible risks
caused by the extension of the safety valve operation test inspection

cycle

In addition, it is expected that the improvement measures presented
in this study can be used as basic data for policy change for the safer

management of safety valves.

Key words : Industrial accidents, Pressure Relieving Devices,

Inspection Interval, Safety valves
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