(B

*2

1. M2

53] 19909 ol BITAES yyoz &
FAg94 2 2AAEA (HAZOP Analysis) (0]
3t HAZOPo|g} Aghel| ti3h o]EFoluw wa}
A Wgol 4F Avid, 837, aA] 5o
HE8| AN wEE o] g
N7 95 FA) dA=RE HAZOPS
A+ shsh3y AdAHE e B use
olFEtAY, M7 9f=e] AXUolg AL} d
HAZOPE Fe3t= Wwr} Zolx)a e},

U ARoAE 19943 129 Aok n AN S
MRt FUdAAL dEAEE =sigon,
1995 ol A, Algtd 58 AP Fol
199655 FA<bAd#2] (PSM, Process  Safety
Management) A=E AP A o]& Zs)
ARFR steg SUAMGALLE o estr) )8 =
Ao g FARMAEINEG =524 A A HAEES
St v 4dvjr) B9 - &3] Q7T Qi)

AT AlEsior & FAHMHAE LA Lo
© %A AF, ALA A, wAzA A
oel= w2 71 de F49T dE P49}
7% HAZOP# 22 IHABANH/IA7L 28
L2

1 hEerd, BB FUANSA, N0 v

*2 38R A7) et 7384 oA

3jElZ2E0Ae) HAZOP AT 22(1)

Application to the Practical HAZOP
Analysis in a Chemical Process Industries

H OB #"
Char, Soon-—Chul
& kKM
Kim, Young—Bae

o] 3 FHMAAY Ax HEole J=29 )
BEAE] AEY A 272 HAZOP 53
T AN Ao] shiel 22171 HUYet.

£ 29X e 23412l HAZOP 58 w2AloA
HojuA & o] AFHoE ojgsln LolsiA 4
A £3 §8208 HAZOPS 438 4
A== Ao 243 ol el= TFElE Fehy
of 4XE clzriEx 2 EW ZAE FAH9
HAZOP 3 7Z¥& EUZ 3o HFHog 1
=i=g

L =8

HAZOP 3ol #oste] n@dsl W&S A3}
A 71&shd oe-3 2o

2.1 HAZOP?| #9)& thad) ol A 3g4=
st s, St Al7jHog FREE 7
2AA7E s A1 Phase 13 AAAA 7]z
o 71714EF9A AAE(Equipment Vendor Data)
& ot Fx o4& £ e AH3 Phase 28 U
ol Fshet], e ol2 vlgA 2 gy =
BEAEE o] ARg FAsA AF|BA HYsid
%ot

SIS E W E o)A 9] HAZOP 4¥-3-4(1) /19



1) HAZOP A 1 ©A(HAZOP 3dA) :

HAZOP 744 93 F3) 1 Alolm A 1
Ao Mo ATEL HAZOP A4 BIX(HAZ-
OP Detailed Report)dti= E2]-$-= HAZOP F
2 BIAM(HAZOP Main Report)e} 374 $4%
BA ¥35o] 9l HAZOP ZX)AM} BilA
(HAZOP Actions Report)o|t}.

o] @ANME HAZOP 43 A] Had AAE

S 2}3 HAZOP 799 93t Z Deviationol] o
& Causes®} Consequences 28]i B QA Sa-
feguardsE & Fof| Actions 7t} M3 E w7y
o|943 Action W3] Ui BWaF ZXAH}a
YL 71eAT(F 1 B2 #x)

2) HAZOP A 29A(HAZOP ZA9A)) :

HAZOP Followup ActivityZ}1x 29+ A2
@Ale Z2AE Aozl Safety Supervisore <
3 AldANN =23 FaF 2GS HAE
of ulg3tAY SlstHA Fasle GAZA, A2
GA) o] AEL Action Taken 7+ S H-
AZOP ZXA}3} 3 (HAZOP Actions Report)
9} &7 HAZOP 9§58 2 1A (HAZOP Closeout
Report)ols] ZZAHE wxxjo)A o2 A&sly
h(E37 #4 FZ)

0% 7z} ZX|AF}e HAZOP ¥ && Safety
Supervisor®] Followupe] &) 3lus Hj2)€o 7}
©H Z2AE 3 77t Fof 7] HAZOP =
A2+ 7125 (Outstanding HAZOP Actions Re-
gister)Zte x| AAES LY3ie] HAZOP F
8 BIA £5 FHAIN(ES #F), =3 24
2 2 AIRAERA wdsiof & HAZOP 2]
A 712%(Outstanding HAZOP Actions Regis-
ter to be Provided in the Operating/ Commis-
sioning Procedures)’= ¥ o] AuEo g Wl
A FZAA FANDL FE Z2AE BFH
oA o] AHEE AZAAU(E 63%)

20 /1 (199%. 2)

3) HAZOP A| 33A(HAZOP ZAIEA) :

HAZOP A29AlolA 2] HAZOP ZXAH} B3
A(HAZOP Actions Report), HAZOP Z3]|A}g}
7| -5 (Outstanding HAZOP Actions Register) 2
THRE T AFAERA | ol & HA-
ZOP ZX|AHg} 7]5%(Outstanding HAZOP Acti-
ons Register to be Provided in the Operating
/Commissioning Procedure)E 71202 3ld, Tz
HE wxx AMEEQ] ZHAFHAuditor) & =
ZAE AoFx}te] Safety Supervisor 2229 23
HAZOP ZALE AA|ste] AAAM}0] E&EH o]
€ AAEA UYES v ZIAE IFH A
HAZOP ZHAR. 11X (HAZOP Audit Report)E A
&34t}

o’d9l zt HAZOP QA A ¢ JAES o9}
2ol =¥ 2 Yehlgich (thaslofA) #=)

o] ®1AE3 HAZOP ml2H P&IDE SYE
A BUL EFAolA ZAEES AAG Fof
T HAT 39 o) REFEE A 2FHM
At

22 HAZOP de ZE2AE Aol 24
HAZOPS 3% & ov 470z zay
E 233 AHUES HEs) o8 HAZOPE
szt AR 2 FA A (Process Engineer-
ing), FA<HH A (Process Safety Engineering), A]
&4 7% (Plant Commissioning Experience)o] &
755, HAZOP 2tje] 24 #=d njzt HA-
ZOP EuXe] %3 Wgo] gl & Jonz
HAZOP gtie] 34 At AF HFo] FAHE
o7} 4719 At

T3 HAZOP A197AAe] HAZOP 8 B
1 (HAZOP Main Report)2] s 235 (Re
v.0)2 HAZOP #jtie] &It A 3o o]Fo]
k.

HAZOP 2t HAZOP 43 ARAYE 4]
2 HAZOP FAdA EX5te HAZOP 39



HAZOP
H 1A

HAZOP
H 2 e

HAZOP
H 3eHA|

HAZQOP 8 BIA
(HAZOP Main Report)
(&1 3#=x)

F1), £3) F=
HAZOP Z &AM B4
(HAZOP Actions Report)

(B2 &=)
1), 2, F3) I=

HAZOP #8 B3A

HAZOP @8 HiA HAZOP 7} 234

ki (HAZOP Closeout (HAZOP Audit
(Revised HAZOP Report) Report)
Main Report) (B 43=) por
7 5) 3= % 5) 3= 75 A=
HAZOP zX)A1g w3A| |HAZOP ZA)r}e} 7|28

(HAZOP Actions Report)
(%3 I=)
F4), F5) F=2

.7|=

1) 471 B3M¥e Sec-
tiong FEH# 4%
B3 A FAH
o UL

2) HAZOP zXAMg B
IA¢] Action Taken
e T

3) 4FF 29 AYge
ZZAE WExe A

HEEY.

4) HAZOP zXAtg B

A9 Action Taken
e HRAAE Ee
ZAAGoZ YA
A,

5 A3*F 2y YL

Z2AE  AYR
Safety Supervisord].

293 FEAAZ(MHAZOP Backup Documen-

tation)e] FH] AHE 2¢l

84 Safety Super-

visors} 21 atA 47 Felstiot.

2.3 A% HAZOP 744
$Ho2 sto Y *2“271] dixo], A%
97 dAYo] 2@ Safety Supervisor(HAZOP

mlm

Y

< HAZOP g4

Recorder Z¢)2 71538 ¥Q A &4 AA AL
7} 3L GRAE YNHoE FNER dlo =F

& o AW,

HAZOP T49& HAZOPd| &slstdA &3

Ash Asle BAS wy o5
QoA t5e AR TS
3 eRe dyold

& Fysigon,
n B % U,

ol70]

+8 Aol
7IX|1 HAZOP

(Outstanding HAZOP
Actions Register)
(85 &=)
F5) Az

eATE /AR B
HAZOP zA)Alg 7188
(Outstanding HAZOP)
Actions Register to be

Provided in the
Operating /Commissioning
Procedures)
(E6 &=x)
F5) F=

24 HAZOP +3o) Ba3 2244 E(HAZOP
Backup Documentation)2 333E4AHZ(P&ID,
Piping & Instrumentation Diagram) &jofl th3-}
2 AAES g4siged oM M B4
Aog JQ:rLE]t AL FA 49 A (Process Descrip-
tion)} 7171/A%  Al¥A(Equipment/Instrument
Datasheet)o|t}.
—3% 44 A (Process Description)
—N71A% AFEAM (Equipment/Instrument Spe-
cification Datasheet)
—E4 o4 ALFA(MSDS, Material Safety Da-
ta Sheet)
-$ AR A v E& 2(Shutdown Matrices)
—E£38]A} F#F<W(Licensor Standard Drawing
& Detail)

sl Ed Ejx 9] HAZOP 45-88&(1)/21



-8 2l 22 (Line Classification List)
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—No Flow(wrong routing, complete blockage,

. slip plate, incorrectly fitted NRV’s, burst

pipe, large leak, equipment failure such as
control valve or isolation valve or pump,
vessel, etc.);for system

—Reverse Flow(as above); for system

~More Flow(more than one pump, reduced

delivery head, increased suction pressure,
static generation under high velocity, pump
gland leaks) ; for system
—Less Flow(line blockage, filter blockage,
fouling in vessels, valves, etc and restrictor
or orifice plates); for system
—More Pressure(surge problems(line and fl-
ange sizes), leakage from any connected
higher pressure system, thermal relief); for
system
—Less Pressure(generation of vacuum condi-
tions, operation with reduced pressure); for

system



~More Temperature(higher than normal tem-
perature, fouled cooler tubes, cooling water
temperature wrong, cooling water failure);
for system

—Less Temperature(line contents freezing) ; for
system

—More Viscosity(incorrect material spec., tem-
perature, etc.); for system

—Less Viscosity(as above) ; for system

—Composition Change(passing isolation valves,
double isolations) ; for system

~Contamination(wrong material, wrong oper-
ation, ingress of air, shutdown and startup
conditions) ; for system

—Relief(pressure or thermal relief) ; for vessel
or unit

~Instrumentation(control, flow measurement,
pump overheating due to closed control val-
ves, location of alarms, temperature indica-
tors, flow indicators, etc.) ; for vessel or unit

—Sampling ; for vessel or unit

—Corrosion ; for vessel or unit

—Service Failure(electric power, cooling water,
instrument air, steam, nitrogen, etc.) ; for ves-
sel or unit

—Leakage(tube rupture) ; for vessel or unit

—Maintenance(system drainage, isolation of
equipment, preparation for maintenance, sh-
utdown and startup) ; for vessel or unit

—Static ; for vessel or unit

—Spare Equipment ; for vessel or unit

—Safety(lagging, fire fighting, toxic gas, safety
showers, security, etc.) ; for vessel or unit
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E-1D
HAZOP Study No.9 Unit : 945/935 All HAZOP Actions have prefix 945/935.
Item.No.‘ Deviation Causes 7 : Consequences Safeguards | Actions
81.5 Reverse flow Reverse flow of product paraxylene Pressurisation of meter skid. possi- 201
from TTT/Tuntex. bility for drain leaks.
81.6 Wrong; MOV’s795 and 796 open at the Paraxylene product flows to both 202
routing same time. customers . simultaneously.
820 Orthoxylene from 432—E7 on EFD 900207 to day tanks on EFD 945109, includes line 2” PL945062/945063.
82.1 Relief Interconnecting line specification has Line overpressured —possible line 203
a design failure.
Pressure lower than pump shutoff
head in process
Area and lower than PSV—312 on
EFD 945109.
Pump shutoff:14.8 bar g
PSV—312 setting:16.0 bar g
Line DP:13.1 bar g
83.0 From orthoxylene day tanks 945-TK4 A/B to pumps 945-P4 A/B. both on EFD 945109. includes lines 4” PL
945064/PL 945065.
83.1 Less flow Pump suction strainers blocked at Reduced orthoxylene flow from day 204
945-P4 A/B. tanks to product tanks.
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HE-2)

HAZOP Study No.9

Unit : 945/935 Storage/Loading

All action reference numbers have prefix 945/935.

Reference . . . .
Number Action to be considered Responsibility Action Taken
203 Resolve the differences between PSV-312 setting(EFD 945109) BSN
and upstream pump(Unit 432) and interconnecting line (Process)
specifcation from EFD 900207.
204 Ensure that suction strainers at pumps 945-P4 A/B on EFD BSN
945109 are adequately cleaned, especially during commiss- (Process)
ioning.
205 On EFD 945109, ensure that PSV-4 A/B are adequate to BSN
handle the maximum flow from the new, single nitrogen purge (Process/Inst)
valves. Also add a low pressure alarm to the plant nitrogen
supply header to detect nitrogen supply failure.
206 Specify the minimum level that is required in the orthoxylene BSN
day tanks on EFD 945109, before jet mixing can safely start. (Process/Inst)
207 Confirm if the 4” drain -valves at tanks 945-TK4 A/B on EFD BSN
945109 will normally be be left open or closed. Also review (Process)
operation of drain valves to avoid contamination.
See Hazop Actions 009/010.
208 The motor for pumps 935-P10 A/B(benzene feed to SSMC re- BSN
quire to be fed with electricity such that the benzene feed to (Elec)
SSMC is not interrupted during main power failure.
(E-3)
HAZOP Study No.9 Unit : 945/935 Storage/Loadlng All action reference numbers have prefix 945/935
Reference Action to be considered Responsibility Action Taken
Number '

202 Ensure that MOV’s 795/796 can not be opened BSN BSN updated the tank automation project
at the same time. For batch selection. ensure (Inst) documents(5120-70-800010 Rev.2) as recom-
that TTT batch opens MOV-795, and Tuntex mended.
batch opens MOV-796.(EFD 935115)

203 Resolve the differences between PSV-312 set- BSN 432-P4 shut-off pressure is 13.74 barg.
ting(EFD945109) and upstream pump(Unit 432) (Process) Therefore. 16.0 barg set pressure for PSV-312
and interconnecting line specification from EFD is adequate to protect the system.
900207.(EFD945109)

204 Ensure that suction strainers at pumps 945-P4 BSN See item 006 above.

A/B on EFD 945109 are adequately cleaned, es- | (Process)
pecially during commissioning.(EFD 945109)

205 On EFD 945109, ensure that PSV-4 A/B are BSN PSV-4A/B(1280NM3/hr) are adequate to handle
adequate to handle the maximum flow from the | (Process/Inst) | the maximum flow(190NM3/hr) of N2 purge
new, single nitrogen purge valves. Also add a valves.
low pressure alarm to the plant nitrogen supply See item 033 above.
header to detect nitrogen supply failure.(EFD
945109)
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206 Specify the minimum level that is required in BSN See item 030 above.
the orthoxylene day tanks on EFD 945109, be- | (Process/Inst)
fore jet mixing can safely start.(EFD 945109)

207 Confirm if the 47 drain valves at tanks 945- BSN See item 009/010 above.
TK4 A/B on EFD 945109 will normally be left | (Process)
open or closed. Also review operation of drain
valves to avoid contamination.
See Hazop Actions 009/010. (EFD 945109)

(E-8)

HAZOP Study No.l1-Unit 432-Xylene Fractionation

July 11-15, 18-19, 1994

All action reference numbers have prefix 432-(continued)

Reference Priority Action to be considered Responsibility Action Taken
Number .

020 Provide independent LSHH with alarm on | BSN(KWA) | Instrument failure will cause alarms to the
column 432-V1 on dwg. 432501 to warn operator. Operating manuals require op-
the operator that the reboiler vapor return erators to check the transmitter every two
line is about to be flooded. Also on hours. No need for additional instrument.
column 432-V7 on dwg. 432509. These This item has been incorporated into the
alarms 15.2 should be on the annunciator. “Outstanding HAZOP Action Register to
(ltems:10.2, 27.2) be Provided in the Operating/Commissio-

ning Procedures”.
See letter BSN/ENG/S/0786 for further ex-
planation.

021 Provide isolation valve and hose connec- | BSN(KWA) | The suggested isolation valve and hose
tion point on line 1-1/2-PL-432010 on connection have been provided.
dwg. 432503 close to the junction with line See EFD 432503, Rev C.
47-PL-432009.(item: 15.1)

022 Providle DCS high-temperature alarms | BSN(KWA) | The suggested DCS alarms have been pro-
TAH for the following TI's: TI-36 and TI vided.

-38, on dwg. 432503;TI-73 and TI-75 on See EFD 432502, 432503, 432505, 432507
dwg. 432505;TI-89 and TI-91 on dwg. and 432508, Rev C.

432508. Also provide TAH and TAL on

TI-30 on dwg.

432502. Also PAH on PI-79 on dwg.

432505; PAH and PAL on PI-125 on dwg.

432507 (items: 15.2, 17.2, 23.2)

023 The following PSV-XXXs are incorrectly | BSN(KWA) | The suggested HAZOP Action was incor-
positioned and should be relocated so that porated on EFD 945109, 945111 and
they relieve from the long length of inter- 945118, Rev0.
connecting pipe into a section of pipe
downstream of the tank inlet MOVs:dwg.

945111, dwg.
945109, dwg. 945118.(items: 15.3, 17.1 23.
4
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(E-5
Outstanding HAZOP Actions Register(HAZOP Study No.10)

HAZOP Study No. 10 Unit : Fre Fightling Page:1 of 2
HAZOP |Reference . . .
Study NoJ Number Outstanding Action Action by Remarks Completed
10 002 Diesel pump minimum run times will be BSN This was confimed by vendor | SC Char
confirmed once vendor information is | (F/F&Mech) | as 30minutes per week. (,{"
received.
007 The relief requirements for F/F pumps BSN Confirmed SC Char
900-P1A/B, 900-P2A/B/C have been thor- | (F/F&Mech) 4
oughly reviewed. hd
The details of this review are noted in
letters BSN/ENG/S/1104(Feb.28, 1999 and
BSN/ENG/S/1181(March 16, 1995).
Confirmation with vendor will be fol-
lowed.
009 See item 007 above. BSN Confirmed SC Char
(FJF&Mech) A
025 See item 007 above. BSN Confirmed SC Char
(F/F&Mech) s
(E-6)

Outstanding HAZOP Actions Register to be Provided in the Operating/ Commissioning Procedures

HAZOP Study No. 9

Unit: 945/935 Storage/Loading

Page:1 of 13

Ref.
No.

Action to be considered

Outstanding Action

Action by

Remarks

Completed

006

007

The potential for reduced flow due to
partially blocked pump suction stra-
iners is to be taken care of by appro-
priate system commissioning proce-
dures.(EFD 945101)

The potential for no flow to the con-
densate pumps due to uncorrectly clo-
sed pump suction block valve is to be
taken care of by appropriate system
commissioning and operating proce-
dures.(EFD 945101)

A Program for frequent checking and
cleaning of the pump suction strainers
will be provided in the commissioning
and operating procedure.

The commissioning and operating pro-
cedures will specify that the pump suc-
tion gate valve shall not be closed
when the pump is operating.

BSN
(Process)

BSN
(Process)
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009

019

Condensate tanks water drain valves
from 4° nozzles near tank baseope-
rating procedures to clarify whether
these valves are to be left open or
closed when not draining tank.(EFD
945101)

Ensure that pump suction strainers
cleaning is defined in unit commis-
sioning procedures. Strainers to be
flushing (EFD

cleaned after line

945102)

The drain valves will stay closed when
not draining.

The operating procedures will specify
the requiren ents of the drains to dif-
ferent destinations.

See item 006 above.

BSN
(Process)

BSN
(Process)
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