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Node 1 : C3 to Reactor D-201

Parameter : Flow

Temperature 65-70 C
Pressure : OPE 31-38 bar

GW DEVIATION CAUSES CONSEQUENCES IPLs. Safeguards R__|RECOMMENDATIONS [COMMENTS
PR flow from P207 to D201 via |Control valve mulfuction (Open) High C3 to D201 > Level High - |5 1. RC211 (Alarm) 3 [pp-0-0103
FIC214 > High pressure > VCE 2.5V201, 52018 (2) PP-0-0105

3. PRZ210 (Interlock)
PR flow from P207 to D201 via |Control valve mulfuction (Open) High C3 to D201 > Level High - |5 1. RC211 (Alarm) 3 [pp-0-0103
FIC218 > High pressure > VCE 2.5V201A, 52018 (2) PP-0-0105
3. PRZ210 (Interlock)
PR flow from P203 to D201 via |Control valve mulfuction (Open) High C3 to D201 > Level High - |5 1. RC211 (Alarm) 3 [pP-0-0103
FIC217 > High pressure > VCE 2. 5V201A, 52018 (2) PP-0-0105
3. PRZ210 (Interlock)
RG flow high from C208 No cause identify o No
High flow of gas via FIC215 |FV215 mulfunction (Open) High flow of gas circulation > |5 1. Alram of EI212A/8, Alarm of FIC215 1. Catalyst pump stop from interlock 3 [pP-0-0103
Over load of C201A/8 --> high 2. TRCZ210A (Interock --> CO), PP-0-0105
temp > Run away > VCE TIZ211 (Interock > CO)
3.5v201A/8 (2)
More flow of powder from [No cause identify o No
D201 to 211
More flow of gas from D201 |Valve mulfuction (Fully open) Low temp but no safety concern |0 No
to £201 via TV210A/C
More flow of gas from D201 |Valve mulfuction (Fully open) Temp. high > run away > VCE 5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3 [pp-0-0103
to £201 via TV210B TIZ211 (Interock --> CO) PP-0-0105
2. PRZ210 (Interock --> CO)
3.5V201 & SV2018 @ 44.9 bar
More flow from D201 to D202 No safety concern in this node |0 No
but will effect to D202
More flow of gas D201 to GC_[No cause identify o No
More main catalyst feed Misoperation Temp. high > run away > VCE |5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3 [pp-0-0103
TiZ211 (Interock > CO) PP-0-0105
2. PRZ210 (Interock --> CO)
3.5V201 & SV201B @ 44.9 bar
More | More main catalyst feed Mulfunction of feed pump [Temp. high > run away —> VCE |5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3 [pp-0-0103
TiZ211 (Interock > CO) PP-0-0105
2. PRZ210 (Interock --> CO)
3.5V201 & 5V2018 @ 44.9 bar
More AT catalyst feed Misoperation [Temp. high > run away —> VCE |5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3 [pp-0-0103
TIZ211 (Interock > CO) PP-0-0105
2. PRZ210 (Interock --> CO)
3.5V201 & 5V2018 @ 44.9 bar
More AT catalyst feed of feed pump [Temp. high > run away —> VCE |5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3 [pp-0-0103
TIZ211 (Interock > CO) PP-0-0105
2. PRZ210 (Interock --> CO)
3.5V201 & SV201B @ 44.9 bar
More OF catalyst feed Misoperation No safety concern o No
More OF catalyst feed of feed pump No safety concern o No
More H2 feed Flow meter mulfunction High pressure —> High temp. > |5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3 [pp-0-0103
run away > VCE TIZ211 (Interock —> CO) PP-0-0105
2. PRZ210 (Interock --> CO)
3. 5V201 & SV2018 @ 44.9 bar
More C2 feed Flow meter mulfunction High temp. —> run away > VCE |5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3 [pp-0-0103
TIZ211 (Interock —> CO) PP-0-0105
2. PRZ210 (Interock --> CO)
3.5V201 & SV2018 @ 44.9 bar
More PR flushing (FIC213)  [Control valve mulfuction (Open) High C3 to D201 > Level High— |5 1. [RC211 (Alarm) 3
> High pressure > VCE 2. 5V201A, SV2018 (2)
3. PRZ210
More PR flushing (FIC219) Control valve mulfuction (Open) High C3 to D201 > Level High— |5 1. [RC211 (Alarm) 3
> High pressure > VCE 2. 5V201A, SV2018 (2)
3. PRZ210
More Seal oil Misoperation (Close another No safety concern o No
machine)
PR flow from P207 to D201 via |1. Valve mulfuction (Fail close) S/Lhigh > Temp. high—>run |5 1. TRCZ210A (Interock --> CO) 1. Catalyst pump stop from interlock 3 [pp-0-0103
FIC214 or away > VCE , TIZ211 (Interock > CO) 2. PR can be supply from FV217 PP-0-0105
2. P207 stop 2. PRZ210 (Interock --> CO)
3.5V201 & 5V2018 @ 44.9 bar
PR flow from P207 to D201 via [1. Valve mulfuction (Fail close) Entrain > E201A/8 plug > High |5 1. TRCZ210A (Interock > CO) 1. Catalyst pump stop from interlock 3 [pp-0-0103
FIC218 (Flush disc plate of  or temp -—> run away --> VCE , TIZ211 (Interock > CO) 2. PR can be supply from FV217 PP-0-0105
max blend) 2. P207 stop 2. PRZ210 (Interock --> CO)
3.5V201 & SV2018 @ 44.9 bar
PR flow from P203 to D201 via |1. Valve mulfuction (Fail close) S/Lhigh > Temp. high —>run |5 1. TRCZ210A (Interock --> CO) 1. Catalyst pump stop from interlock 3
FIC217 or away > VCE , TIZ211 (Interock > CO) 2. PR can be supply from FV214 & FV218
2. P203 stop 2. PRZ210 (Interock --> CO)
3.5V201 & SV2018 @ 44.9 bar
RG flow from C208 1. Fv288 mulfunction (Fully close) | No safety concern o No
or
2. €208 stop
low/No flow of gas via FIC215 [FV215 mulfunction (Close) Low flow of gas circulation—> |5 1. Alram of EI212A/8, Alarm of FIC215 1. Catalyst pump stop from interlock 3 [pp-0-0103
high temp > Run away > VCE 2. TRCZ210A (Interock --> CO), PP-0-0105
TiZ211 (Interock > CO)
3.5V201 & SV2018 @ 44.9 bar
Low/No flow of powder from |Line plug No safety concern o No
D201 to 2211
Low/No flow of gas from D201 |Valve mulfuction (Fully close) Temp. high > run away —> VCE |5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3 [pp-0-0103
to £201 via TV210A/C TiZ211 (Interock > CO) PP-0-0105
2. PRZ210 (Interock --> CO)
3.5V201 & SV2018 @ 44.9 bar
Low / No flow of gas from |Valve mulfuction (Fully close) No safety concern No
D201 to £201 via V2108
Low /No flow from D201to  [1. Line plug Level high —> Temp. high —> run |5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3 [pp-0-0103
D202 or away > VCE TiZ211 (Interock > CO) PP-0-0105
Low/NO 2. LV211 mulfunction (Close) 2. PRZ210 (Interock --> CO)
3.5V201 & 5V2018 @ 44.9 bar
Low/No of gas D201t0 GC | Line plug No safety concern (Impackto |0, No
product property)
Low / No main catalyst feed _[pump mulfunction No safety concern 0 No
Low / No main catalyst feed i i No safety concern 0 No
Low / No AT catalyst feed __|pump No safety concern o No
Low / No AT catalyst feed No safety concern 0 No
Low / No OF catalystfeed |pump mulfunction High activity > high temp. 5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3 [pp-0-0103
run away --> VCE TIZ211 (Interock > CO) PP-0-0105
2. PRZ210 (Interock --> CO)
3.5V201 & SV2018 @ 44.9 bar
Low / No OF catalyst feed | Misoperation High activity > high temp. > |5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3 |pr-00103
run away --> VCE Ti2211 (Interock > CO) PP-0-0105
2. PRZ210 (Interock --> CO)
3.5V201 & 5V2018 @ 44.9 bar
Low/No H2 feed Flow meter mulfunction No safety concern 0 No
Low/No C2 feed Flow meter No safety concern o No
Low/No PR flushing (FIC213) |Control valve mulfuction (Open) No safety concern due to PRis |0 No

low portion in reactor (Catalyst
may only plugging)




More PR flushing (FIC219) | Control valve mulfuction (Open) No safety concern due to PRis |0 No
low portion in reactor (Catalyst
may only plugging)
Low / No Seal oil Level oil seal mulfunction Mechanical seal damage > PR |4, 1. Diff. P alarm PDI-925/Pressure Seal Oil Drum PI-923 3 |1 Increasing SIL
leak from reactor --> VCE 2 BM Action
2.Pressure Reactor Alarm Low PRZ-210 & BM Action
2 Daseal chactiice o
Low / No Seal oil Oil seal pump mulfunction Mechanical seal damage > PR |4, 1. Diff. P alarm PDI-925/Pressure Seal Oil Drum PI-923 3 |1 Auto switching oil seal
leak from reactor --> VCE & BM Action pump.
2.Pressure Reactor Alarm Low PRZ-210 & BM Action
Dateal chacll
Parameter : Pressure
GwW DEVIATION CAUSES CONSEQUENCES R [IPLs R_[RECOMMENDATIONS _|COMMENTS
High |High pressure D201 1. Temp high High pressure > Temp high —> |5 1. TRCZ210A (Interock --> CO), 1. Catalyst pump stop from interlock 3
2. High H2 to D201 run away --> VCE 12211 (Interock --> CO)
3. High catalyst feed 2. PRZ210 (Interock > CO)
3.5V201 & 5V201B @ 44.9 bar
High pressure PR line from | No cause identify (Max. pressure of o No
P207 to D201 via FIC214 PR pump is 40 bar which pipe class
can support)
High pressure line from P207 [No cause identify (Max. pressure of o No
to D201 via FIC218 (Flush disc PR pump s 40 bar which pipe class
plate of max blend) can support)
High pressure line from P203 |No cause identify (Max. pressure of o No
to D201 via FIC217 PR pump is 40 bar which pipe class
can support)
High pressure line RG flow | Misoperation No safety concern. (Effectto [0 No
high from €208 quality of product)
High pressure line of gas via | 1. Mulfunction of FV215 (Close) High temp. --> Lump and plug |5 1. LRC2211 (Alarm) => (1) 1. TRCZ2210 (Interlock) 3
FIC215 2. Misoperation discharge line > High pressure - 2. 5V2201A & 5V22018 (2)
> VCE 3. PRZ2210 (interlock) =>(1)
High pressure line sampling | No cause identify o No
powder from D201 to 7211
High pressure line gas from |No cause identify (Max pressure is o No
D201 to E201 via TV210A/C_|same as D2201)
High pressure line gas from | No cause identify (Max pressure is o No
D201 to E201 via TV210B same as D201)
High pressure Line from D201 |Discharge line plug but PR still fill Level high —> Temp. high —> run |5 1. LRC2211 (Alarm) => (1) 1. TRCZ2210 (Interlock) 3
to D202 continue. away > VCE 2. 5V2201A & 5V22018 (2)
3. PRZ2210 (interlock) =>(1)
High pressure Line gas D201 |No cause identify (Max pressure is o No
to GC same as D2201)
High pressure line main 1. Line plug No safety concern. Pipe class |0 No
catalyst feed 2. Catalyst pump mulfunction support over pressure more than
pump.
High pressure line AT catalyst | misoperation (block valve) No safety concern o No
feed
High pressure line OF catalyst [misoperation (block valve) High activity in reactor > High |5 1. RC2211 (Alarm) => (1) 1. TRCZ2210 (Interlock) 3
feed temp. > sticky and lump > 2. 5V2201A & 5V22018 (2)
plugging > level high and 3. PRZ2210 (interlock) =>(1)
pressure high —> VCE
High pressure H2 feed misoperation (block valve) No raw mterial to reactor —>No |0 No
safety concern
High pressure C2 feed misoperation (block valve) No raw mterial to reactor > No |0 No
safety concern
High pressure PR flushing 1. Catalyst line plug No safety concern. Pipe class |0 No
(FIC213) 2. Misoperation support over pressure more than
pump.
High pressure PR flushing 1. Catalyst line plug No safety concern. Pipe class |0 No
(FIC219) 2. Misoperation support over pressure more than
pump.
High pressure Seal oil line 1. Line plug No safety concern o No
Low/No |Low/No pressure D201 No cause identify No
Low / No pressure PR line 1. Control valve mulfunction S/Lhigh—> Temp. high —>run |5 1. TRCZ210A (Interock > CO) 1. Catalyst pump stop from interlock 3 [pp-0-0103
from P207 to D201 via FIC214 away > VCE 2. 12211 (Interock --> CO) 2. PR can be supply from FV217 PP-0-0105
3. PRZ210 (Interock > CO)
4.5V201 & SV2018 @ 44.9 bar
2. Misoperation /L high —>Temp. high —>run |5 1. TRCZ210A (Interock --> CO) 1. Catalyst pump stop from interlock 3 [pr-0-0103
away > VCE 2. 12211 (Interock > CO) 2. PR can be supply from FV217 PP-0-0105
3. PRZ210 (Interock > CO)
4.5V201 & 5V2018 @ 44.9 bar
Low / No pressure line from | 1. Control valve mulfunction S/Lhigh > Temp. high—>run |5 1. TRCZ210A (Interock --> CO) 1. Catalyst pump stop from interlock 3 [pr-0-0103
P207 to D201 via FIC218 away > VCE 2. TI2211 (Interock --> CO) 2. PR can be supply from FV217 PP-0-0105
(Flush disc plate of max blend) 3. PRZ210 (Interock > CO)
4.5V201 & SV2018 @ 44.9 bar
2. Misoperation /L high —>Temp. high—>run |5 1. TRCZ210A (Interock --> CO) 1. Catalyst pump stop from interlock 3 [pp-0-0103
away > VCE 2. TIZ211 (Interock —> CO) 2. PR can be supply from FV217 PP-0-0105
3. PRZ210 (Interock --> CO)
4.5V201 & SV2018 @ 44.9 bar
Low / No pressure line from 1. Control valve mulfunction S/Lhigh —>Temp. high—>run |5 1. TRCZ210A (Interock --> CO) 1. Catalyst pump stop from interlock 3 [pp-0-0103
P203 to D201 via FIC217 away > VCE 2. T1Z211 (Interock —> CO) 2. PR can be supply from FV217 PP-0-0105
3. PRZ210 (Interock > CO)
4.5V201 & SV2018 @ 44.9 bar
2. Misoperation /L high —> Temp. high —>run |5 1. TRCZ210A (Interock --> CO) 1. Catalyst pump stop from interlock 3 [pp-0-0103
away > VCE 2. 12211 (Interock --> CO) 2. PR can be supply from FV217 PP-0-0105
3. PRZ210 (Interock > CO)
4. 5V201 & SV2018 @ 44.9 bar
Low / No pressure line RG | 1. FV288 mulfunction (Fully close) |No safety concern o No
flow high from €208 or
2. C208 stop No safety concern o No
B No safety concern o No
Low / No pressure line of gas |FV215 mulfunction (Close) Low flow of gas circulation —> |5 1. Alram of EI212A/8 1. Catalyst pump stop from interlock 3 [pp-0-0103
via FIC215 high temp --> Run away > VCE 2. Alarm of FIC215 PP-0-0105
3. TRCZ210A (Interock > CO)
4. TI1Z211 (Interock —> CO)
Low flow of gas circulation—> |5 1|1 Alram of E1212A/8 1. Catalyst pump stop from interlock 3 [pr-00103
high temp > Run away --> VCE 2. Alarm of FIC215 PP-0-0105
3. TRCZ210A (Interock > CO)
4. TIZ211 (Interock —> CO)
Low / No pressure line 1. Cause identify o No
sampling powder from D201
to 2211
Low /No pressure line gas | 1. Control valve (HC210) fail fully open|Gas release to flare > No safety |0 No
from D201 to £201 via concren (effect to productivity
TV210A/C only)
Low / No pressure line gas | 1. Control valve (HC210) fail fully open|Gas release to flare --> No safety [0 No
from D201 to £201 via V2108 concren (effect to productivity
only)
Low / No pressure Line from 1. No cause identify o No
D201 to D202
Low / No pressure Line gas 1. line plug No safety concern 0 No
D201 to GC
2. No safety concern o No
Low / No pressure line main  |1. Catalyst pump stop No safety concern 0 No

catalyst feed




2. No safety concern 0 No
Low / No pressure line AT 1. Catalyst pump stop No safety concern 0 No
catalyst feed
2. No safety concern o No
Low / No pressure line OF [pump mulfunction High activity —> high temp. > |5 1. TRCZ210A (Interock - CO) 1. Catalyst pump stop from interlock 3 |pP-0-0103
catalyst feed run away --> VCE 2. TIZ211 (Interock --> CO) PP-0-0105
3. PRZ210 (Interock > CO)
4.5V201 & SV2018 @ 44.9 bar
Low / No pressure H2 feed _|Control valve No safety concern o No
No safety concern o No
Low / No pressure C2 feed___|Control valve mulfunction No safety concern o No
Misoperation No safety concern 0 No
Low / No pressure PR flushing |Control valve mulfuction (Open) No safety concern due to PRis |0 No
(FIC213) low portion in reactor (Catalyst
may only plugging)
Low / No pressure PR flushing |Control valve mulfuction (Open) No safety concern due to PRis |0 No
(FIC219) low portion in reactor (Catalyst
may only plugging)
Low / No pressure Seal oil line |Level oil seal mulfunction Mechanical seal damage —>PR |4 1. Diff. P alarm PDI-925/Pressure Seal Oil Drum PI-923 3 [1.Increasing SIL
leak from reactor —> VCE & BM Action
2.Pressure Reactor Alarm Low PRZ-210 & BM Action
3.Patrol checklist pressure gauge
Low / No pressure Seal oil line |Oil seal pump mulfunction Mechanical seal damage —>PR |4 1. Diff. P alarm PDI-925/Pressure Seal Oil Drum PI-923 | 1.Patrol checklist pressure gauge 3 |1. Auto switching oil seal
leak from reactor > VCE & BM Action pump.
2.Pressure Reactor Alarm Low PRZ-210 & BM Action
3.Patrol checklist pressure gauge
Parameter : Level
oW DEVIATION CAUSES [CONSEQUENCES R [IPLs Safeguards R_|RECOMMENDATIONS __|COMMENTS
g 1. TRCZ210A (Interock > CO) 1. Catalyst pump stop from interlock 3 |pP-0-0103
2. 12211 (Interock —> CO) PP-0-0105
3. PRZ210 (Interock > CO)
Level high > Temp. high > run 4 SV201 & SV2018 @ 44.9 bar
Level D201 high 1. Flow meter of PR away > VCE
5 1. TRCZ210A (Interock --> CO) 1. Catalyst pump stop from interlock 3 PP-0-0103
2. Tiz211 (Interock > CO) PP-0-0105
3. PRZ210 (Interock > CO)
Level high > Temp. high > run 4. SV201 & V2018 @ 44.9 bar
Level D201 high Level control LRC211 mulfunction away —-> VCE
S 1. TRCZ210A (Interock > CO) 1. Catalyst pump stop from interlock 3 |pP-0-0103
2. TIZ211 (Interock —> CO) PP-0-0105
High 3. PRZ210 (Interock --> CO)
Discharge line to D202 block but PR |Level high —> Temp. high --> run 4. V201 8 SV2018 @ 4.9 bar
Level D201 high still fill continue. away > VCE
S 1. LRz212 interlock 1.5V201 & SV201B @ 44.9 bar 3 |PP-0-0103
2. TRCZ210A (Interock > CO) PP-0-0105
PR liq. Flood to E201 —> Less 3. TIZ211 (Interock —> CO)
heat transfer area > temp. high 4 PRZ210 (Interock > CO)
Line U-Seal U-seal to D201 plug > run away --> VCE
S 1. LRZ212 interlock 1.5V201 & SV201B @ 44.9 bar 3 |pp-0-0103
PRIiq. Flood to D221 > PR lig 2. TRCZ210A (Interock --> CO) PP-0-0105
Flood to C201 > C201 over load 3. Tiz211 (Interock > CO)
4. PRZ210 (Interock > CO)
trip > temp. high > run away
High level D221 U-seal to D201 plug > VCE
Level D201 Low/No Level control LRC211 No safety concern 0 No
PP-0-0103
1. TRCZ210A (Interock --> CO) PP-0-0105
2. TIZ211 (Interock —> CO)
S/L high > Temp. high --> run 3. PRZ210 (Interock > CO) 1. Catalyst pump stop from interlock
T PR fllow meter mulfunction away > VCE s 4.5V201 & 5V2018 @ 44.9 bar 2. PR can be supply from Fv217 3
cowr 1w PP-0-0103
1. TRCZ210A (Interock --> CO) PP-0-0105
2. TIZ211 (Interock > CO)
Control valve TV210A/C mulfunction 3. PRZ210 (Interock > CO) 1. Catalyst pump stop from interlock
Level U-seal Low/No (close) Temp. high —> run away > VCE_|5 4.5V201 & 5V201B @ 4.9 bar 2. PR can be supply from FV217 3
level D221 low / no 1. No cause identify No
Parameter : Temp.
ow DEVIATION CAUSES CONSEQUENCES R |IPLs Safeguards R_|RECOMMENDATIONS _ [COMMENTS
High 1. TV210A/8/C mulfunction 1. TRCZ210A (Interock > CO) PP-0-0103
2. 12211 (Interock --> CO) PP-0-0105
3. PRZ210 (Interock > CO) 1. Catalyst pump stop from interlock
High temp. D201 Temp. high > run away --> VCE_|5 4.5V201 & SV2018 @ 4.9 bar 2. PR can be supply from FV217 3
2. Misoperation 1. TRCZ210A (Interock > CO) PP-0-0103
2. TIZ211 (Interock —> CO) PP-0-0105
3. PRZ210 (Interock --> CO) 1. Catalyst pump stop from interlock
Temp. high > run away --> VCE |5 4.5V201 & 5V2018 @ 44.9 bar 2. PR can be supply from FV217 3
Temp. high at PR line from | L. Brine mulfunction Catalyst line plug (No safety 0
P209 to D201 via FIC213 concern)
No
2. Misoperation Catalyst line plug (No safety o
concern)
No
Temp. high line from P209 via |No cause identify o
Fv214 No
Temp. high line from P207 to | No cause identify o
D201 via FIC218 (Flush disc
plate of max blend)
No
high temp. line from P203to |No cause identify o
D201 via FIC217 No
high temp. line RG flow high | No cause identify 0
from C208 No
High temp line of gas via [CW flow too low 1. TRCZ210A (Interock --> CO) PP-0-0103
FIC215 2. 72211 (Interock > CO) PP-0-0105
3. PRZ210 (Interock > CO) 1. Catalyst pump stop from interlock
Temp. high —> run away > VCE_|5 4.5V201 & 5V201B @ 44.9 bar 2. PR can be supply from Fv217 3
Misoperation block CW 1. TRCZ210A (Interock --> CO) PP-0-0103
2. TI1Z211 (Interock > CO) PP-0-0105
3. PRZ210 (Interock > CO) 1. Catalyst pump stop from interlock
Temp. high > run away --> VCE_|5 4.5V201 & 5V2018 @ 44.9 bar 2. PR can be supply from Fv217 3
High temp. line sampling No cause identify PP-0-0103
powder from D201 to 2211 PP-0-0105
High temp. line gas from D201 [Temp. control D201 mulfunction [Temp. high —> run away > VCE |5 1. TRCZ210A (Interock > CO) 1. Catalyst pump stop from interlock 3 |pp-0-0103
to E201 via TV210A/C 2.TIZ211 (Interock --> CO) 2. PR can be supply from Fv217 PP-0-0105
3. PRZ210 (Interock > CO)
4.5V201 & SV2018 @ 44.9 bar
High temp. line gas from D201 [Temp. control D201 mulfunction [Temp. high —> run away > VCE |5 1. TRCZ210A (Interock - CO) 1. Catalyst pump stop from interlock 3 |pP-0-0103
to £201 via V2108 2. TIZ211 (Interock —> CO) 2. PR can be supply from Fv217 PP-0-0105
3. PRZ210 (Interock --> CO)
4..5V201 & SV2018 @ 44.9 bar
High temp. Line from D201 to [Temp. control D201 mulfunction [Temp. high —> run away > VCE |5 1. TRCZ210A (Interock > CO) 1. Catalyst pump stop from interlock 3 |pP-0-0103
D212 2. TIZ211 (Interock > CO) 2. PR can be supply from FV217 PP-0-0105
3. PRZ210 (Interock > CO)
4.5V201 & SV201B @ 44.9 bar
High temp. Line gas D201 to |Temp. control D201 mulfunction [Temp. high —> run away —> VCE_ |5 1. TRCZ210A (Interock - CO) 1. Catalyst pump stop from interlock 3 |pp-0-0103
Gc 2. TIZ211 (Interock —> CO) 2. PR can be supply from FV217 PP-0-0105
3. PRZ210 (Interock > CO)
High temp. line main catalyst |Temp. control of catalyst drup fail | Dip pipe plug 1
feed No
PR flushing fail No
High temp. line AT catalyst |No cause identify
feed No
High temp. line OF catalyst |No cause identify 0
feed No




High temp. H2 feed

No cause identify

No
High temp. C2 feed No cause identify
No
High temp. PR flushing No cause identify
(FIC213) No
High temp. PR flushing No cause identify
(FIC219) No
High temp. Seal oil line €923 mulfunction High temp. mech seal > Mech
seal damage --> SO leak to
process (pressure SO higher than
reactor) No
No
No
Low |Low temp. D201 1. TV210A/8/C No safety concern No
2. Mi: No safety concern No
Low. Temp at PR line from 1. Brine mulfunction No safety concern
P209 to D201 via FIC213 No
2. No safety concern No
Low temp. line from P207to | No cause identify
D201 via FIC218 (Flush disc
plate of max blend) No
Low temp. line from P203 to [No cause identify
D201 via FIC217
No
Low temp. line RG flow high [No cause identify
from €208
No
Low temp line of gas via CW flow too high No safety concern
FIC215
No
Low temp. line sampling No cause identify
powder from D201 to 2211
No
Low temp. line gas from D201 [Temp. control D201 mulfunction No safety concern
to E201 via TV210A/C
No
Low temp. line gas from D201 [Temp. control D201 mulfunction No safety concern
to £201 via TV2108
No
Low temp. Line from D201 to | Temp. control D201 mulfunction No safety concern
D202
No
Low temp. Line gas D201 to | Temp. control D201 mulfunction No safety concern
(€9
No
Low temp. line main catalyst |Temp. control of catalyst drump fail |No safety concern
feed
No
PR flushing fully open No safety concern No
Low temp. line AT catalyst | No cause identify
feed No
Low temp. line OF catalyst |No cause identify
feed No
Low temp. H2 feed No cause identify No
Low temp. C2 feed Cooling mulfunction No
Low temp. PR flushing No cause identify
(FIC213) No
Low temp. PR flushing No cause identify
(FIC219) No
Low temp. Seal oil ine No cause identify No
Parameter : Reaction.
GwW DEVIATION CAUSES CONSEQUENCES R [IPLs Safeguards R_[RECOMMENDATIONS _|COMMENTS
Fast Fast reaction temp high ref. temp high GW No
No/Low [No/low reaction CO leak No safety concern No
Misoperation No safety concern No
Impurity in raw material No safety concern No
Parameter : Other
Gw DEVIATION CAUSES CONSEQUENCES R [IPLs Safeguards R_[RECOMMENDATIONS _ [COMMENTS
s/U No PR vapor during /U Valve mulfuction close No PR vapor > No replacement -
-> High N2 > Slow reaction
No
s/u High moisture in reactor Mis procedure No safety concern No
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Hazop/LOPA Work sheet
Company: TP Facilty : Powder holding s Drawings : -A1-501 POWER TRANSFER, J-A1-501-1 POWDER TRANSFER
Node: Node 2 : Powder transfer system Design intention : The dried powder ly e T P ly by pe ns L 501/
 nitrogen gas is used for thi Nitrogen gas with powder is introduced directly to Tk-501 in which almost all powder is separated, and goes through bag
fiter, powder in TK 507 2 pper silo (TK 501). Nitrogen s also used for thi i
Parameter : Flow
DEVIATION CAUSES 'CONSEQUENCES S|L|R 1PLs INDEPENDENT | EFFECTIVE | AUDITABLE Safeguards S| L [R| RECOMMENDATIONS COMMENTS
11 Trasmitter SIC-501A error — |11, TK-501A/B no weight accumulation (Palymer
Read to low value > Increase % |rate = Extruder rate] > No safety and Env. Impact. o
MV speed rotary
. Flow Powder from TK-507A/B to TK-501
low Powder from /B to 2.1 Mis-operation > Increase % | 2.1.1. TK-501A/8 no weight accumulation (Polymer
More barrier of Z-551A/B > Increase rate = Extruder rate) —> No safety and Env. Impact. 0
jspeed of 2 5514/8
2. Flow N2 to suction C-501A/B/C high 1.1. Pressure transmitter PIC-500  |1.1.1. Pressure C-501A/B/C high (5 kgf/cm2 G) --> (2) SV-511 AX,BX,CX v v v
lerror —> read low value vee 4| 1| 1 |(0)Piz:soa/B/C (nterlock) 4|5 |a| reviewpp-oo108
(1) PIZ-591A/B (Alarm)
1. Flow Powder from TK-507A/B to TK-501  |1.1. Trasmitter SIC-501A error —>  [1.1.1. TK-507A/B weight accumulation and TK-501
Read to high value > Decrease %  |weight powder low - low low > o
MV speed rotary Pelletizing S/D —> No safety and Env. Impact.
2.1 Mis-operation —> Decrease % _|2.1.1 TK-507A/B weight accumulation and TK-501
barrier of Z-551A/B —-> Decrease |weight powder low --> Z-503 flow low > o
speed of Z-551A/8 Pelletizing S/D > No safety and Env. Impact.
2. Flow N2 flushing to M-503A/8 low 1.1. Mis-operation --> Block valve  [1.1.1 M-503A/B cloging > TK-507 A/B pressure (2) RD2512A/8 v v \
close high > VCE 4 1] 1 jweorsosass (atarm) 4|3 |3 reviewpp-o0108
3. Flow N2 flushing to Z-551A/B low 13.1. Mis-operation --> Block valve  [3.1.1.Z-551A/B no flushing --> Powder pack at
close rotary > Amp rotary increasing and trip —> No
powder flow to peletizing section > TK-501 o
|weight powder low —> Z-503 flow low
Nolow | Flow N2 iine bl a1 Blockvave [4.1.1. Airlock at 255176 —> No powder flow o
|close. pelletizing section > TK-501 weight powder low — 0
> 2:503 flow low —> Pell
5. Flow CW to jacket pipe line transfer 5.1. Mis-operation > Block valve  |5.1.1 Powder temp. increase and melt at pipe (2) SV-511 AX,BX,CX v v v
|powder from C-501A/8/C to TK-501 low |close. |surface > Line pluging > C-501 pressure high—> | 4 | 1 | 1 (1) PIZ-501A/B/C (Interlock) 4|54 review PP-0-0108
Jvee (1) piz-591/8 (Alarm)
6. Flow CW to E-513A/B low 6.1. Mis-operation > Block valve  [6.1.1. N2 temp. increase --> Powder temp. increase (2) SV-511 AX,BX,CX v v v
cose land melt at pipe surface —> Line pluging —>C-501 | 4 | 1 | 1 |(1) PIZ-5014/8/C (interlock) 4|5 |a| reviewpp-oo108
> veE (1) piz-5914/8 (Alarm)
7. Flow CW to E-502 low 7.1 Mis-operation —> Block valve 7.1.1. N2 temp. increase > Powder temp. increase. (2) SV-511 AX,BX,CX v v v
close land melt at pipe surface > Line pluging —>C-501 | 4 | 1 | 1 [(1) PIZ-5014/8/C (interlock) 4|5 |a| reviewppoo108
pressure high —> VCE (1) Piz-591/8 (Alarm)
& Flow N2 to 2551476 low /6.1 Suction Filter C 501A/B/C [6.1.1 C.501 pressure high —> VCE (2)SV-511AX BX,CX v v v
plugsing 4| 1| 1 |0 pizso1ae/c (nterlock) 4|5 |a| reviewppool08
(1) piz-591/8 (Alarm)
der from T-507A/B to TK-501 _[No event
N2 flushing to M-503A/8 reverse lo event
10 Z-551A/8 reverse o event
Reverse low N2 line balance 22-5105A/8 reverse_|No event
low CW to [acke o event
low CW t0 £-513/8 reverse o event
low CW t0 £-502 reverse o event
low N2 to Z.551A/8 reverse o event
Parameter: ressure
W DEVIATION CAUSES 'CONSEQUENCES S|L|R 1PLs Safeguards S| L|R| RECOMMENDATIONS COMMENTS
g [LTCSO7A/B g pressure. See detall (C14) See detal 014) [
" pcsowa//chign See detail (C17) See detal (D17) o
1. TK-507A/8 low 11 per 111 TK-507A/8 Low pressure - Silo collapse 3| 1| 1 |(2)PICZ:500 (interlock) v v v 3] 44| reviewPp-00108
Low
|2. C-501A/B/C high pressure No evnet o
Temperature |
DEVIATION CAUSES T CONSEQUENCES TsTelR] s Safeguards 5T L[] RecommenpATIoNs | comments |
i Temp Nz high [see derai (c17) [See detail o17] T 1 T Tol
[tow 1. Temp N2 fow [No event I T [ Tol T |
Parameter: Level
DEVIATION CAUSES ‘CONSEQUENCES ST s Safeguards 5 [ L[R| RECOMMENDATIONS COMMENTS
1.1 Pelletizing 5/D more than 5 hr. | 1.1.1. M-503A/8 clogging --> Pressure TK-507A/B. (1) WI-501A/8 alarm Iy v v
> to switch |hi disc blow out —> Powder spill (2) Rupture disc
silo powder > M-503/8 cloging -
> Pressure TK-507A/8 high —> 2|12 2|a|a| reviewppoow08
rupture disc blow > Powder spill
More/High 1. Weight TK-507A/8 high
12, than 5 hr. ~[1.2.1, TKS07A/E (1) WI-501A/8 alarm Iy v v
> Z-5528 trouble can’ switch silo high > rupture disc blow out —> Powder spill (2) Rupture disc
powder-> Weight TK-507A/8 high 21l 2l alal  reviewppoows
> M-503A/B clogging --> Pressure.
ITK507A/8 high —> rupture disc
Noflow |1 Weight TK-507A/B low INo event o




Hazop/LOPA Work sheet

Company:  TPE Faciliy : Powder and additive feeder and mixer Drawings : -A1-502 Powder system
Node: Node 3 : Powder and additive system Design intention : Polyp powder in TK-501 measuring feeder (2-503) in which the powder is measured and fed directly to peletizing system.
Parameter - Flow
DEVIATION causEs CONSEQUENCES sTelw PLs INDEPENDENT | EFFECTIVE | AUDITABLE Safeguards 5| L[ R | RECOMMENDATIONS CommENTS
1 Flow PD from 2-503 to Z-518 high 1.1 Load cell (WI-516 error) > read | 1.1, High powder flow to 2-518 — Amp 2-503 and B B
low - adjust speed 2.503 2518 high > No safety and Env. Impact.
1.2 Mis-operation > Flow rate | 1.2.1. High powder flow to 2-518 > Amp 2-503 and N B
setting wrong 2518 high > No safety and Eny. Impact.
2. Flow additive from Z-504 10 Z:518 high __|2.1. Load cell (WI-514 error) —> read |2.1.1. High additive flow (0 Z:518 —> Amp Z:504 B B
low > adjust speed 2.504 and 2.51 high ~> No safety and Env. Impact
2.2 Mis-operation —> Flow rate |21, High additive flow o Z:518 > Amp Z:504 N N
setting wrong. and 2.518 high —> No safety and Env. Impact.
3-Flow additive from 2:505 t0 Z-518 Nigh _[3.1. Load cell (WI-515 error) ~> read |3.1.1. High additive flow to Z-518 ~> Amp Z-505 N N
low > adjust speed 2.505 and 2.518 high —> No safety and En. Impact.
3.2 Mis-operation —> Flow rate _[3.2.1. High additive flow to Z 518 —> Amp 2,505
More setting wrong. and 2-518 high > No safety and Env. Impact. o o
4 Flow drain line at bag filter bottom M-508 [4.1 Vaive leak 411 Powder and additive spill > health impact to (1) Fr-514 alarm v v v 7700306
2|12 2(2]3
high worker
5. Flow drain line at bag filter bottom M-509 [5.1 Vaive leak 5.1.1. Powder and additive spill > health impact to (1) Fr514 alarm v v v PP-0-0306
2|12 2(2]3
high worker
6. Flow drain line at bag filter bottom M-511 [6.1 Vaive leak 6.1.1. Powder and additive spil > health impact to (1) Fr514 alarm v v v PP-0-0306
nigh worker 2|12 2(2]3
7. Flow N2 blanket at TK-502 high 7.1 Mis-operation —> Block valve _|7.1.1. Pressure TK-502 high > Vent gas to atm igh N B
open > No safe and Env. Impact.
/8- Flow Talcum from Z-566 10 Z518 high __[8.1 Welght transmitter WI-502 error [8.1.1. High Talcum flow rate o 2518 —> No B B
1. Flow N2 flushing M-502 low i1 fockvave |11 828 NG — pressure TK-501 high — (2] RD-5101 v v v PP-0-0306
close. 2511 damage > Extruder /0 —> No safety and 0 (1) PDI-512 (Alarm) sfala
env. impact.
[2-Flow N2 flushing Z-511 low 21 211 7511 > Amp
close. rotary high > Rotary trip > Extruder $/D > No o o
safety and Env. Impact.
3 Flow N2 ER 311 Powder p
close. rotary high —> Rotary trip > Extruder $/D > No o o
safety and Env. Impact.
[4-Flow N2 flushing Z-513 low 4.1 Mis-operation —> Block valve _[4.1.1. Powder packing at rotary valve Z-513 > Amp
close. rotary high —> Rotary trip > Extruder $/D > No o o
safety and Env. Impact.
5~ Flow CW t0 2509 low 5.1 Mis o 511 Additive t > Additive melting —|
close >2:509 can't un > Extruder $/D > No safety and o o
Env. Impact.
[6-Flow N2 flushing bag fiter to M-502 low _[6.1 Mis-operation —> Block valve _[6.1.1. Pressure TK-501 high > Rotary Z-511 (2] RD5101
close. damage > No saferty and env. Impact. 0 ) PDI-512 (Atarm) °
B 6.2 Flushing spray plugging 621, Pressure TK 501 high > Rotary 2511 (2] RD-5101
o damage > No saferty and env. Impact. 0 (1) POI-512 (Alarm) o
7. Flow N2 flushing bag fiter M-S08 low _|7.1 Mis-op 711 Plugging —> K501 pressure high —
close. > Rotary 2:511 damage > No safety and env. o o
impact.
72 Flushing spray plugene. 7.2.1 Bag fiter plugging ~> TK 501 pressure high - (2] RD5101
> Rotary Z:511 damage - No safety and env. 0 1) PDI-512 (Alarm) o
impact.
/8- Flow N2 flushing bag fiter N-509 low _[8.1 Mis-operation —> Block valve _|8.1.1 Bag fiter plugging > TK-502 pressure high —
close. > Rotary 2:511 damage > No safety and env. 0 o
impact.
82 Flushing spray pluggin. .21 Bag filter plugging > TK 502 pressure high -
> Rotary Z:511 damage > No safety and env. o o
impact.
- Flow N2 blanket TK 508 low 9.1 Mis-operation —> Block valve _[9.1 Airleak to TK-509 > No safety and env. Impact
close o o
10, Flow vent line Z.566 low 10.1 Mis-operation —> Blockvalve [10.1.1. 2-566 can't ransfer Talcum to 2.518 —> No
close safety and evn. Impact. o o
11 Flow Talcum from .56 to Z 518 low _|11.1. Welght transmitter WI502 |11.1.1. Low flow Talcum to Z'518 —> No safety and B B
ror env. impac.
1 Flow N2 flushing M-502 reverse o event v y v
2. Flow N2 flushing 2511 reverse o event
3. Flow N2 lushing Z-512 reverse o event
[4-Flow N2 flushing 2-513 reverse o event
5_Flow CW t0 2509 reverse o event
6. Flow g bag 502 o event B
reverse
REVerse 17" Flow N2 flushing bag fiter N-508 reverse_|No event [
8-Flow N2 flushing bag fiter M-509 reverse |No event 0
9 Flow N2 blanket TK-509 reverse No event
o
10_Flow vent line Z:566 reverse [No event [
1 Flow Talcum from Z-566 to Z 518 reverse |No event B
Parameter Pressure ]
Gw DEVIATION | causEs CONSEQUENCES [sTclr] PLs Safeguards [sTclr]

Noreyhigh |L-Pressure TKS01 high See datal (C24, C25) See datal (024, 025) 0
2. Pressure TK-502 high See datail (C26,C27) See datail (026, 027) 0
3-Pressure TK-510 low 1.1, Mis-operation — Blockvalve | L.1.1. TK-501 Low pressure > Silo collapse (2] PICZ-500 (inerlock) v v v
suction TK-507 close 31| T | porsosa/s (atarm) HNN
Low/No (3 pressure TR 501 low 11, Mis-operation > Block valve _[1.1.1. TK 5015 Low pressure —> Silo colapse (2] PICZ-500 (interiock)
suction TK-507 close 3| 1| 1 | pors03a/s (Alarm) 3fala
Parameter - Temperature
w DEVIATION CausEs CONSEQUENCES STil® s T T Safeguards 5[ L] R | RECOMMENDATIONS COMMENTS
More/High_|1. Temp. additive in Z-509 high See detail (C23) See detail (023) 0 | | 0
Noflow _[2. T in 2-509 low. [No cause identity 0 | | 0
[ [
Parameter : Level
DEVIATION causEs CONSEQUENCES sTelr s Safeguards 5| L] R | RECOMMENDATIONS COMMENTS
1 Weight TK-501 high 11 Weight transmitter W51 error|1.1.1. TK 501 level high —> Powder pack at M-502 — (2] Rupture disc PP-0-0306
> Pressure TK-501 high > Rupture disc blow out ~ | 2 | 1 | 2 (1) PDF512 alarm 2[4 a|ppo027
> Powder spil Pp-0-0300
[2- Weight TK 502 high 2.1, HC-508 error —> can'tclose _[2.1.1 TK-502 weight high —> additive contamination
More/high between 2 grade (Qualityissue) ~> No saferty and 0 o
env. Impact.
[3- Weight TK509 high 3.1 Weight transmitter error > __[3.1.1. TK-509 weight high > No safety and env.
Read too low > Load Talcum to TK- [Impact. 0 o
509
T Weight TK-501 low 11 Tate |11, Flow p E3E) S No N B
< extruder rate safety and env. Concern
2 Weight TK502 low 2.1, Mis-opeartion —> Load additive |2.1. Flow powder FI-514 low —> Extruder 5/D — No B B
Noflow y Concern.
3 Weight TK-509 low £ Taicum[3.1. Flow 1558 low —> COF (Qualty
00 slow/too late i PEOOF aut of spec. > No safety and enw. 0 o
Concern.




Company

Node:5

TPEPPL
1201, P-2034/8

Facilty : propylene snubber , propylene recycle pump

Design intention
Temperature :50-80 C
Pressure : OPE 0.3-0.8

Hazop Work sheet
Drawings : 410209
propylene recycle-1

Parameter : Flow Meet IPLCIRTERIA (Y/N)?
DEVIATION [CAUSES [CONSEQUENCES SR Ps INDEPENDENT | EFFECTIVE | AUDITABLE [Safeguards R [RECOMMENDATIONS _[COMMENTS
Propylene flow from D-203 to [No cause identify INo safety concern Nol
201w prczzz0
Fropyene fow o M- [Frerare W 211 g g > VI bowout[UCI80ah i > foodng n 7201 > G0 ) ez R
211 via SV211 |Pressure D-203 High -> VCE 2. PRCZ230 (interlock)
5|11 [35v208(2) Y Y Y 3
4. PDIZ283 (alarm)
recycle Propylene flow liquid  [misoperation (open bypass line) LIC280 high high -> flooding in T-201 > 1. Lic280 (alarm) 1. TRCZ233 (alarm) PP-0-0058
rom 208810 T-201 s presure 0203 igh > ves 2 prcz20 reroc
FV295 5| 1|1 [3.5v208(2) Y Y A 3
4. PDIZ283 (alarm)
recycle Propylene flow liquid  [FIC295 malfunction (low) -> FV295 fully open LIC280 high high -> flooding in T-201 > 1. Lic280 (alarm) 1. TRCZ233 (alarm) PP-0-0058
from p20aA/a 07201 v recare 020 igh > ves 2 PRz oo
FV295 5|11 [3.5v208(2) Y Y Y 3
4. PDIZ283 (alarm)
FeeyEFronen Tow Td[aperaton o by el TG0 i i > oo w1201 > 0 ) TRz ) o
|from P-208A/B to T-201 via |Pressure D-203 High -> VCE |2. PRCZ230 (interlock)
LV280 5111 [3.5v208(2) Y Y Y 3
4. PDIZ283 (alarm)
ey Promne o Tt I g (TG0 i i > oo 7201 > PRz o TRz ) oo
from P-208A/B to T-201 via |Pressure D-203 High -> VCE 2.5v208 (2)
Lv280 S 1|t |5 poizass fatarm) v v N 3
ey Pronne Fow Tt [ i > B o TR0 i i > oo 7201 > T FREZE0 frero TRz o
|from P-203A/B to T-201 via |Pressure D-203 High -> VCE 5| 1| [>Sv208 @) v v M 3
Fv280 3. PDIZ283 (alarm)
Propylene flow liquid from P~ misoperation (adjust more than FG2868) LIC280 high -> FIC280 fully close in LV280 -> 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
High [209A/8 ViaFG286A LIC280 Low low > P-203A/8 suction loss -> P, 2. LRCZ221 (alarm) 2. PRZ220 (alarm)
|203A/8 stop -> D-201, D-202 high conc. > 3. TIZ211 (interlock) 3. TRCZ233 (alarm)
Funaway 5 vcE 5| 1| 1 iz etoch v v v fosc e s
5. Fic217 (alarm) 5. 5C2 (alarm)
6. FIC227 (alarm)
7. FIC277 (alarm)8. SV208 (2)
Propylene flow liquid from P~ [misoperation (adjust more than FG286A) LIC280 low -> FIC280 fully open in LV280) -> 1. PRCZ230 (interlock) 1. TRCZ233 (alarm)
2050/ Via s ucasongn nan > focang m1201> | | [ [rsvaos ) . . . s
[Pressure D-203 High -> VCE 3. PDIZ283 (alarm)
Propylene flow from T-201 to [No cause identify |No safety concern Nol
ex
Fropyene Tow o T201 o[ cave oty o ey careen -
2060
recycle Propylene flow T-201  [No cause identify [No safety concern Nol
for0m
eyl PromensTow 201 (Ve e iy o ey caneen -
o0
eyl promen o o e v ey o ey caneen
20381002010202 211 o
ine
recycle propylene flow from P-No cause identify No safety concern
208002010202 211 e "o
W flow to P-203A lo cause identify lo safety concern o
Wi tor 2058 o cuce e Y g
5/0 flow to P-203A lo cause identify Y o
/0 flow to P-2038 1o cause identi y o)
ropylene FG282A lo cause identi o safety concern o]
G v o P 2098 e[ cave oo y o
VG fow om 7203 o fare_[Nocose ent Y 0
i fow toT 201 s e o oy concen o
Propylene flow from D-203 to [PRCZ230 malfunction (low) -> PRCZV230 fully close (CZ230 High -> VCE 1. PRCZ230 (interlock) 1. TRCZ233 (alarm) PP-0-0058
|T-201 via PRCZ230 12.5v203 (2)
S faras gatarm) v v ! ?
o022 )
Frapens Tow T o M- (W cave iy oty o -
vasvart
eyt Proyien o Tuid |29 e (1) VIS ly e Rz PR G R
from P-208A/B to T-201 via 2. LRCZ221 (alarm) 2. PRZ220 (alarm)
FV295 LIC280 Low low -> P-203A/B suction loss -> P- 3. TIZ211 (interlock) 3. TRCZ233 (alarm)
|203A/8 stop -> D-201, D-202 high conc. > 5| 1|1 |4.Tiz221 (interlock) Y A A 4. 5C1 (alarm) 3
runaway -> VCE 5. Fic217 (alarm) 5 SC2 (alarm)
6. FIC227 (alarm)
|7. FIC277 (alarm)8. SV208 (2)
recycle Propylene flow liquid  |P-208A/B stop 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
from P-208A/B to T-201 via 2. LRCZ221 (alarm) 2. PRZ220 (alarm)
Fv295 L1C280 Low low -> P-203A/8 suction loss -> P- 3. 112211 (interlock) 3. TRCZ233 falarm)
|203A/8 stop -> D-201, D-202 high conc. -> 5| 1|1 |a.Tiz221 (interlock) Y Y Y 4. 5C1 (alarm) 3
runaway -> VCE 5. Fic217 (alarm) 5 SC2 (alarm)
6. FIC227 (alarm)
7. FIC277 (alarm)8. SV208 (2)
recycle Propylene flow liquid  [misoperation (block valve) 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
from P-208A/8 to T-201 via 2. LRCZ221 (alarm) 2. PRZ220 (alarm)
FV295 |LIC280 Low low -> P-203A/B suction loss -> P- 3. TIZ211 (interlock) 3. TRCZ233 (alarm)
|203A/8 stop -> D-201, D-202 high conc. -> 5| 1| 1 |a.Tiz221 (interlock) Y Y Y 4. 5C1 (alarm) 3
Funaway 5 vcE . ez et 552 arm)
6. FIC227 (alarm)
7. FIC277 (alarm)8. SV208 (2)
recycle Propylene flow liquid  [LV280 malfunction (high) -> LV280 fully close 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
|from P-208A/B to T-201 via 2. LRCZ221 (alarm) 2. PRZ220 (alarm)
LV280 |LIC280 Low low -> P-203A/B suction loss -> P- 3. TIZ211 (interlock) 3. TRCZ233 (alarm)
|203A/8 stop -> D-201, D-202 high conc. -> 1| 1 |4.Tiz221 (interlock) Y Y ¥ 4. 5C1 (alarm) 3
vy > vee . ez o) s sc2 )
6. FIC227 (alarm)
7. FIC277 (alarm)
recycle Propylene flow liquid [misoperation (block valve) 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
|from P-208A/B to T-201 via 2. LRCZ221 (alarm) 2. PRZ220 (alarm)
LV280 LIC280 Low low -> P-203A/B suction loss -> P- 3. TIZ211 (interlock) 13. TRCZ233 (alarm)
|203A/8 stop -> D-201, D-202 high conc. -> 5| 1| 1 |4.Tiz221 (interlock) Y Y ¥ 4. 5C1 (alarm) 3
runaway -> VCE 5. Fic217 (alarm) 5. 5C2 (alarm)
6. FIC227 (alarm)
127 (. 51208 )
recycle Propylene flow liquid ~[P-208A/B stop 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
|from P-208A/B to T-201 via 2. LRCZ221 (alarm) 2. PRZ220 (alarm)
LV280 LIC280 Low low -> P-203A/B suction loss -> P-| 3. 712211 (interlock) 3. TRCZ233 (alarm)
1203/8 stop -> D-201, D-202 high conc. -> 1| 1 [aTiz221 (interlock) v v v asct(alarm) 3
runaway -> VCE 5. Fic217 (alarm) 5. 5C2 (alarm)
6. FIC227 (alarm)
7. FIC277 (alarm)8. SV208 (2)
recycle Propylene flow liquid | misoperation (block valve) 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
[from P-203A/8 to T-201 via 2. LRCz221 (alarm) 2. PRZ220 (alarm)
FV280 LIC280 Low low -> P-203A/B suction loss -> P- 3. TIZ211 (interlock) 3. TRCZ233 (alarm)
1203A/8 stop -> D-201, D-202 high conc. > 1| 1 [a. 112221 finterlock) v v Y 4.5C1 (alarm) 3
runaway -> VCE 5. Fic217 (alarm) 5. 5C2 (alarm)
6. FIC227 (alarm)
7. FIC277 (alarm)8. V208 (2)
recycle Propylene flow liquid [P-203A/B stop 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
from p203A/a 0201 va 2 1R oarm) 2 o220 o)
FV280 LIC280 Low low -> P-203A/B suction loss -> P- 3. TIZ211 (interlock) 3. TRCZ233 (alarm)
203A/8 stop -> D-201, D-202 high conc. > | 5 | 1 | 1 |4.Tiz221 (interlock) v v ¥ 4.5C1 (alarm) 3
runaway -> VCE 5. Fic217 (alarm) 5. 5C2 (alarm)
6. FIC227 (alarm)
7. FIC277 (alarm)8. SV208 (2)
Propylene flow liquid from P- | misoperation (adjust less than FG2868) LIC280 low -> FIC280 fully open in LV280) -> 1. PRCZ230 (interlock) 1. TRCZ233 (alarm) PP-0-0058
209A/8 Via FG286A LIC280 high high -> flooding in T-201 -> 5|1 [>SV208@ v v M 3
[Pressure D-203 High -> VCE 3. PDIZ283 (alarm)
Propylene flow liquid from P~ misoperation (adjust less than FG286A) LIC280 high -> FIC280 fully close in LV280 -> 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
Low/NO 209A/8 Via FG2868 LIC280 Low low -> P-203A/B suction loss -> P- 2. LRCZ221 (alarm) 2. PRZ220 (alarm)
|203A/8 stop -> D-201, D-202 high conc. > 3. TIZ211 (interlock) 3. TRCZ233 (alarm)
Funaway 5 vcE 5| 1| 1 iz getoch v v v fos e s
5. Fic217 (alarm) 5. 5C2 (alarm)
6. FIC227 (alarm)
7. FIC277 (alarm)8. V208 (2)
Propylene flow from T-201to [No cause identify |No safety concern No
200
Propylene flow from T-201 to [No cause identify |No safety concern No
2060
recycle Propylene flow T-201 | misoperation (block valve) 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
|to P-203A 2. LRCZ221 (alarm) 2. PRZ220 (alarm)
3. TIZ211 (interlock) 3. TRCZ233 (alarm)
et ol I Y Y ey v vl v s 5
’ B 5. Fic217 (alarm) 5 SC2 (alarm)
6. FIC227 (alarm)
7. FIC277 (alarm)8. SV208 (2)
recycle Propylene flow T-201 | misoperation (block valve) 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
|to P-2038 2. LRCZ221 (alarm) 2. PRZ220 (alarm)
3. TIZ211 (interlock) 3. TRCZ233 (alarm)
a0 sckionioss > 208 0p 20 | 3| 3 [a 1222 o) v v v fasc e s
" 5. Fic217 (alarm) 5. 5C2 (alarm)
6. FIC227 (alarm)
. ric27 e 51208 )
recycle propylene flow from P-|misoperation (block valve) 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
[203A to D-201,D-202,M-211 2. LRCZ221 (alarm) 2. PRZ220 (alarm)
. o s ol I Y Y ey y M O i :
1201, D-202 high conc. -> runaway -> VCE 5. Fic217 (alarm) 5. 5C2 (alarm)
6. FIC227 (alarm)
7. FIC277 (alarm)8. SV208 (2)




Fv29s

Tow block vaive) T TRCZ211 (alarm) T-PRZ210 (alarm) 7700058
208 0 0-201,0-202,M-211 lne 2. RC2221 (alarm) 2.pR220 (alarm)
3. Tiz211 fimterlock) 3.7RC2233 (larm)
e | 5| 1| 1 [e a2t merocy 4.5C1 (alarm) 3
d 5. Fic217 (alarm) 5,52 (alarm)
6. FIC227 (alarm)
7.F1C277 (larm)8. 5208 2)
W low 0 P203A isoperation (Block valve) bearing temp high = P-203Astop > 0201, 1 (RCZ211 (slarm) 1 PRZ210 (aarm) 7700058
0-202 hgh conc. - runaway -> VCE 2. LRCz221 (alarm) 2.pR2220 (alarm)
3.Ti2211 (inerlock) 3. 7RCZ233 (olarm)
s | 1| 1 [a 221 (interioc) 4.5C1 (alarm) 3
5. Fic217 (alarm) 5.5C2 alarm)
6. FIC227 (alarm)
7.F1C277 (alarm)8. 5208 2)
W low t0 2038 isoperation (Block valve] bearing temp high > P-2038 stop > D201, 1 (RCZ211 (alarm) 1 PRZ210 (aarm) 7700058
0202 high conc. - runaway -> VCE 2. LRCZ221 alarm) 2.pR2220 (alarm)
3.Ti2211 (inerlock) 3.7RCZ233 (olarm)
s | 1| 1 [a 2221 (interiocy 4.5C1 (alarm) 3
5-ica17 (alarm) 5.52 alarm)
6. FIC227 (alarm)
7.F1C277 (alarm)8. 5v208 (2)
Propylene FG262A No cause identiy o safety concern ol
Propylene FG262A No cause identiy No sty concern Nol
5/0 flow to P-203A misoperation (blockvalve] 1 Gas detector
e st damage - propenetesiosea | | | 5SS o [soswcietea
3.1921 (larm)
5/0 flowto P-2034 [Pume stop [Mech seal damage > Propylene leak to seal N ; 5;5;:6(::::’ 5 |1 Auto switching o seal
il > vee 3.11921 (alarm) ! pume
/0 flow to 2038 misoperation fblock valve) Mech seal damage > Propylene leak toseal . Gas detector 1. Auto switching ofseal
ech seat | 1| 1 [z P21 flarm) s [
3.1521 (aarm)
570 flow to P-2038 Pump stop 1 Gas detector
e st domage - propenetsiosea | | 5SS o [stosmcseria
3.1921 (alarm)
VG fow from P-203A to flare _|No cause identity No safety concern ol
VG flow from P-2038 o flare_|No cause identity No sty concern Nol
No cause identy No safety concern ol
Parameter : Pressure
S CORSEGUENCES S T g RN — [CoMRERTS
Propyiene Pressure from b~ [No cause identiy o safety concern ™
203 toT-201 va PRCZ230
Propylene Pressure liquid [No cause identify o safety concern -
from 211 via sv211
recycle ropyiene pressure [No cause identify o safety concern
lquid fom P-208A/8 to -201 Nol
v Fv295
recycle Propylens Pressure [No cause dentify o safety concern
lquid rom P-208A/8 to -201 Nol
via Lv280
recycle Propylens Pressure [No cause identy No safety concern
lquid rom P-203A/8 to T-201 Nol
v Fv280
Propylene Pressure liquid [No cause identlfy No safety concern -
from p-2094/ via FG285A
Propylene Pressure iquid [No cause identify o safety concern -
from p-209A/8 via FG2855
Propylene Pressure from 7= [No cause identiy o safety concern -
201 t0 £-2088
Propylene Pressure from T~ [No cause dentify No safety concern -
201 t0 £-2088
recycle Propylens Pressure T~ [No cause identy No safety concern o
High  [20110P-203
recycle Propylene Pressure T~ [No cause 1denify o safety concern ™
20110 p-2038
recycle propylens Pressure [No cause identiy o safety concern
from P-203A to 0-201,0- Nol
200,211 lne
recycle propylene Pressure [No cause dentify No safety concern
from P-208 t0 0-201,0-202, M- Nol
iine
Pressure toP-203A_[No cause identy o safety concemn o
Pressure t0P-2038 [No cause ident v o
/0 pressure to 2037 [No cause ident o safety concern o
S/ 72038 [No cause ident v o
ropylene FG282A No cause dent o safety concern o
ropylene FG282A No cause ident y o
G pressure from P-203A %0 _|No cause identi v "
fere
VG pressure from P-2038 to [No cause dentiy o safety concern -
flare
201 (V280 > flooding FRCZ230 Figh > VCE 1 PRCZ230 (teriock] TRCZ233 (alarm) 5500058
2.5v203 (2)
S| [a-rizes atarm) :
4.12232 (larm)
Propyiens Pressure from b [No cause identfy o safety concern -
203 t07-201 va PRCZ230
Propylene Pressure Tquid [No cause identiy No safety concern -
from W-211 va sv211
recycle Propylene Pressure [P-208A/8 stop T tRez211 (aarm] T PR210 alarm) 7700058
liquid rom P-208A/8 to T-201 2. LRC2221 (alarm) 2.PR2220 (alarm)
via Fv295 L1C280 Low low > P-203A/8 suction oss > P 3.T12211 (inerlock) 3. TRCZ233 (larm)
203/8 st0p > 0201, D-202 high conc. > | 5 | 1| 1 [a. iz221 (interlock) 4.5C1 (alarm) 3
runaway -> VC 5. Fic217 (alarm) 5.5C2 (alarm)
6. FIC227 (alarm)
7.1C277 (larm)8. 5208 2)
recycl Propylens Pressure [P-208A/8 stop 1. LRCZ211 (alarm) 1 PRZ210 (aarm) 7700058
liuid from P-208A/6 to T-201 2. RC2221 (alarm) 2.pR2220 (alarm)
via Lv280 L1C280 Low low > P-203A/8 suction loss > - 3 Tiz211 finterlock) 3.7RC2233 (larm)
203/8 st0p > 0201, D-202 high conc. > | 5 | 1| 1 [a. Tiz221 (interlock) 4.5C1 (alarm) 3
runaway -> VCE 5. Fic217 (alarm) 5,52 (alarm)
6. FIC227 (alarm)
7.F1C277 (larm)8. 5208 2)
recycl Propylens Pressure [P-203A/8 siop 1 (RCz211 (alarm) 1 PRZ210 (aarm) 7700058
liquid rom P-203A/8 to T-201 2. LRC2221 (alarm) 2.pR2220 (alarm)
via V280 3.1iz211 finterlock) 3.7RC2233 (larm)
0201, 0-202 high conc. > unaway > VeE | 5 | 1| 1 [ Tiz221 (interlock) 4.5C1 (alarm) 3
5. Fic217 (alarm) 5,52 alarm)
6. FIC227 (alarm)
7.61C277 (alarm)8. 5208 2)
Propyiens Pressure Taud [No cause identiy o safety concern -
from P-200/8 Via FG286A
Propylene Pressure iuid [No cause identiy o safety concern o
from P-209/8 Via FG2865
Propylene Pressure from T [No cause dertify Vo safety concern o
201 t0 £-2088
Propylene Pressure from - [No cause identiy Nosafety concern ™
201 t0 £-2088
recycle ropylens Pressure T-_[No cause identify Nosafety concern -
20110 P-203
recycle ropylene Pressure T~ [No cause identify o safety concermn -
20110 p-2038
recycle propylens Pressure [P-203A78 stop T TRCZ211 (slarm] 1 PRZ210 (aarm) 7700058
from P-2034 t0 0-201,0- 2. RCz221 (alarm) 2. PR2220 alarm)
Low  [202,m211lne 3. 112211 (interlock) 3. TRCZ233 (alarm)
-201, 0-202 high conc. > runaway >VeE | 5 | 1| 1 [a.iz221 (interiock) 5¢1 (ala 3
5.Fic217 (alarm) 5.5C2 (alarm)
6.FiC227 (alarm)
7.FiC277 alarm}s. 5v208 (2)
recycle propylene Pressure [P-203A/8 stop 1 (RCZ211 (slarm) 1 PRZ210 (aarm) 7700058
from P-208 to 0-201,0-202,- 2. (RCz221 (alarm) 2.PR2220 (alarm)
211 lne 3. Tiz211 (imterlock) 3. TRCZ233 (alarm)
-201, 0-202 high conc. > runaway > Ve | 5 | 1| 1 [a-iz221 (interiock) a.5C1 (alarm) 3
5.Fic217 (alarm) 5.5C2 (alarm)
6.71C227 (alarm)
7.71C277 (larm)s. 5v208 2)
CW Pressore toP-203A [p-1300E/F malunction beaing temp high > P-203Astop > D201, 1 (RCZ211 (alarm) L PRZ210 (aarm) 5500058
0:202 high conc. > runaway -> VCE 2. LRCz221 alarm) 2.PR2220 alarm)
3.Ti2201 (nerlock) 3. TRCZ233 (larm)
s | 1| 1 [omz221 (interiocy 4.5C1 (alarm) 3
5.Fic217 (alarm) 5.5C2 (alarm)
6.71C227 (alarm)
7.1C277 (larm)s. 5v208 2)
CW Pressure toP 2038 [p-1300E/F mafunction earing terp hgh > P-203Ast0p > 0201, 1 (RCZ211 (aarm) L PRE310 (aarm) 5500058
0-202 high conc. - runaway -> VCE 2. Rcz221 alarm) 2.PR2220 (alarm)
3.T12211 (nerlock) 3. TRCZ233 (larm)
s | 1| 1 [omz2a1 (interioc) 4.5C1 (alarm) 3
5. Fic217 (alarm) 5.5C2 (alarm)
6.71C227 (alarm)
7.1C277 (larm)8. 5v208 2)
Fropyiene FG262A No cause identiy No sty concern ol
Propylene FG262A No cause denty No safety concern ol
S/0 pressure to P203A [Pumpstop Propylene leak to sea ol > VCE 1 Gas detector
Lo | e [t osuichngorsea
3.1521 (aarm) i
S/OPressura o P03 [Pump siop Propyiene eak to seal ol > VCE 1. Gas detecto A —
a 1 |2.PI921 (alarm)
3.1921 (slarm) oi pump
VG Pressure from P-203At0 _|No cause identiy o safety concern -
VG Pressure from P-2038 o _|No cause identiy o safety concern -
fare
201 No cause dentfy o safety concern ol
SN Pressure to T-201 No cause idenify No safety concern Noj
Parameter : Temp
6w [oeviaTion CAuses CoNsEQUENCES SToalps Safeguards . RECOMMENDATIONS [COMMENTS
Propylene Temp from 0-203 _[No cause identiy o safety concern NO
toT-201 va PRC2230
Propylene Temp liuid from [N cause identiy o safety concern -
211 via sv211
recycle Propylens Temp iquid [No cause identify No safety concern
from -208A/5 o 1201 via Nol




recycle Propylene Temp liquid [No cause identify [No safety concern
from P-208A/B to T-201 via No|
e
recycle Propylene Temp liquid |No cause identify [No safety concern
|from P-203A/B to T-201 via No|
rvzso
ropyien Temp Tt o - [N catse denty ooty conern -
209A/B Via FG286A
ropyiene Tem i o - [V catse deniy o sty concrn -
[209A/8 Via FG2868
Propylene Temp from T-201  [No cause identify. No safety concern No
o
Propylene Temp from T-201  [No cause identify. No safety concern No
o€ 2088
recycle Propylene Temp T-201 [No cause identify. No safety concern Nol
o200
recycle Propylene Temp T-201 [No cause identify. No safety concern Nol
o203
recylepropiens Temp from 1o cause deniy o stey concern
High  [P-203A to D-201,0-202,M-211 No|
ine
recycle propylene Temp from [No cause identify No safety concern
2081002010 202211 o
L R—
WTemp o7 205 o cous denty No sfety concern o
W Temp to P-2038 lo cause identify No safety concern No
ropylene FG282A lo cause identify No safety concern No|
ropyiene 2524 o cause denty No sfetyconcern o
5/0 Temp to P-203A ow CW at E-921 earing temp high -> P-203A stop -> D-201, 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
0202 ighcon.-» rnaway > VCE 2 wczz21 (sarm) 2 pR2220 aarm)
3. T1z211 (interlock) 3. TRCZ233 (alarm)
5 4. 12221 (interlock) 4. SC1 (alarm) 3
5. Fic217 (alarm) 5. SC2 (alarm)
6. FIC227 (alarm)
7. icar7 s, sv208 2
5/0 Temp to P-2038 Low CW at E-921 [bearing temp high -> P-2038 stop -> D-201, 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
0202 ighcon.-» rnaway > VeE 2 wczzz1 arm) 2 pR2220 aarm)
3. TIZ211 (interlock) 3. TRCZ233 (alarm)
5 4. 12221 (interlock) 4. SC1 (alarm) 3
5. Fic217 (alarm) 5. 5C2 (alarm)
6. FIC227 (alarm)
7. ca77 s, sva0s 2
VG Temp from P-203A to flare [No cause identify No safety concern No
VG Temp from P-2038 to flare [No cause identify No safety concern No
Propylene Temp from D-203  [No cause identify No safety concern No
o 201 prczzs0
Propylene Temp liquid from  [No cause identify No safety concern Nol
w211 visvar
fecycle Propyene Temp i [N cuse eriy ostey concern
from P-208A/B to T-201 via No|
rvass
recycle Propylene Temp liquid |No cause identify No safety concern
from P-208A/8 to T-201 via No|
vzs0
recylePropiene Tep e [ o cause denty o safetyconcern
|from P-203A/B to T-201 via Noj
rvaso
Propylene Temp liquid from P-[No cause identify No safety concern Nol
|209A/8 Via FG286A
ropyiene T i o - o cause eney o sty concern -
209A/8 Via FG2868.
ropyiene Tem from 201 [N catse deniy o sty conern -
o€ 2050
ropylens Temp from 201 [N cause denty o sty concern -
o [toE2088
recylepropiene Temp T-201 o cause denty o afetyconcern -
o203
recycle Propylene Temp T-201 [No cause identify [No safety concern
o
fopa038
recycle propylene Temp from [No cause identify [No safety concern
20341002010 202211 o
line
recyclepropiene Temp from o cause denty o ety concen
7208 00.201,0.202 211 o
ropyene FGTEZA s cove e Y o
ropylene FG282A o cause identify o safety concern o]
Temp 0 2058 o covse e y o
Temp 02038 o caus dent o saftyconcern o
5/0 Temp to P-203A lo cause identi y o|
/0 Temp to P-2038 lo cause identi Y o]
Temp fom 7-205A 1 e [ cous dent Y "
VG Temp from P-2038 to flare |No cause identify [No safety concern No
[SN Temp to T-201 No cause identify No safety concern No|
Parameter : Level
[CAUSES [CONSEQUENCES s iPLs Safeguards R [RECOMMENDATIONS _[COMMENTS
a0 maloncion g > 80Ty spen G220 ighigh > foodng 201 > - uezsD 1 eczzss arm) 0005
[Pressure D-203 High -> VCE 2. PRCZ230 (interlock)
5 3.5v208 (2) 3
4. PDIZ283 (alarm)
201 v
lic280 malfunction (low) -> LICV280 fully open LIC280 high high -> flooding in T-201 > 1. Lic280 (alarm) 1.TRCZ233 (alarm) PP-0-0058
[Pressure D-203 High -> VCE 2. PRCZ230 (interlock)
5 3.5v208 (2) 3
4. PDIZ283 (alarm)
201 eve
isoperaton open bypass e U2 IC250 g igh > ooding m 7201 > T iz ) i Trczzss arm) e oo0ss
[Pressure D-203 High -> VCE 2. PRCZ230 (interlock)
5 3.5v208 (2) 3
4. PDIZ283 (alarm)
g 20110l
(fic295 malfunction (low) -> FICV295 fully open LIC280 high high -> flooding in T-201 -> 1. 1ic280 (alarm) 1. TRCZ233 (alarm) PP-0-0058
ressue 0203 igh > e 2 orcz230 erioch
5 3.5v208 (2) 3
4. PDIZ283 (alarm)
201 e
misoperation (open bypasss line FICV295) LIC280 high high -> flooding in T-201 > 1. Lic280 (alarm) 1. TRCZ233 (alarm) PP-0-0058
ressoe 0203 igh > et 2 Prczz30 veioct
5 3.5v208 (2) 3
4. PDIZ283 (alarm)
201 e
P-203A/8 stop L1C280 high high -> flooding in T-201 > 1 Lic280 (alarm) 1. TRCZ233 (alarm) PP-0-0058
[Pressure D-203 High -> VCE 2. PRCZ230 (interlock)
5 3.5v208 (2) 3
¢ PD12283 aarm)
201 v
FIC280 malfunction (low)-> FV280 fully cllose 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
2. LRCZ221 (alarm) 2. PRZ220 (alarm)
203878 sucton loss » P-2034/B stop - D- 3. 2211 (interlock) 3. TRCZ233 (alarm)
701, 0:202 high cone = ramaway - VCE 5 4. TZ221 (interlock) 4.5C1 (alarm) 3
5. Fic217 (alarm) 5 SC2 (alarm)
6. FIC227 (alarm)
|T-201 level 7. FIC277 (alarm)8. V208 (2)
risoperton Glock vaive 260 L k22t (o 2210 Gl 70005
2. LRCZ221 (alarm) 2. PRZ220 (alarm)
p-2030/8 suction loss -> P-203A/B stop > D- 3. 12211 (interlock) 3. TRCZ233 (alarm)
201, 0-202 high conc, > runaway -> VEE 5 4. 12221 (interlock) 4. 5CL (alarm) 3
5. Fic217 (alarm) 5 SC2 (alarm)
6. FIC227 (alarm)
|T-201 level 7. FIC277 (alarm)8. V208 (2)
lic280 malfunction (high)->LIC280 fully close 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
2. LRCZ221 (alarm) 2. PRZ220 (alarm)
3. 12211 (interlock) 3. TRCZ233 (alarm)
20 sucion s 27 2034/8500 20- | 5 o mazzs eroc o 5c1warm) :
. 5. Fic217 (alarm) 5 SC2 (alarm)
6. FIC227 (alarm)
Low |[T201level 7. FIC277 (alarm)8. V208 (2)
misoperation (block valve lic280) 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
2. LRCZ221 (alarm) 2. PRZ220 (alarm)
3. T1Z211 (interlock) 3. TRCZ233 (alarm)
et 4. 221 (iterlock) 4,501 alarm) s
. 5. Fic217 (alarm) 5 SC2 (alarm)
6. FIC227 (alarm)
|T-201 level 7. FIC277 (alarm)8. V208 (2)
(fic295 malfunction (high)-> FICV295 fully close. 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
2. LRCZ221 (alarm) 2. PRZ220 (alarm)
3. TIZ211 (interlock) 3. TRCZ233 (alarm)
vt 4. 112221 (imerlock) 4,501 alarm) s
’ B 5. Fic217 (alarm) 5. 5C2 (alarm)
6. FIC227 (alarm)
IT-201 level 7. FIC277 (alarm)8. V208 (2)
misoperation (block valve fic295) 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0058
2. LRCZ221 (alarm) 2. PRZ220 (alarm)
p stop > D- 3. TiZ211 (interlock) 3. TRCZ233 (alarm)
2038 scion s> P 2030850 20- | 5 o mazat erocd 501 ) :
’ B 5. Fic217 (alarm) 5 5C2 (alarm)
6. FIC227 (alarm)
201 v 7. ec277 (s sv208 )




Company : TPE PPL

Node:6 £-208A/8, D-208, P-208A/8 2-225 £-218

Parameter : Flow

Design intention
Temperature :50-80 C
Pressure : OPE 0.3 -0.8

Hazop Work sheet
Faciity : propylene snubber feed purnp , condensate drum  Drawings :JA1-0209

propylene recycle-1

Meet IPL CIRTERIA (Y/N)?

6w [oeviaion [CRusES CONSEQUENCES 5 R [P INDEPENDENT | EFFECTIVE | AUDITABLE [Safeguords 5 [ L[ 7 [RECOMVENDATIONs [COMMENTS
W flow to No cause identify [No safety concern No
W flow to £-2088 No cause identify [No safety concern No
propylene flow from E-208A |No cause identify [No safety concern ol
00208
propylen flow from E-2088 | No cause iaentify [No safety concern o
100208
propylene flow from P- No cause identify [No safety concern o
2094/ to D-208 via Lv283
propylene flow from p- No cause dentiy o safety concern -
2094/ to D-208 via FG287
propylene flow from p- No cause dently No safety concern -
2084/ to D-208 via FV286
oropylene flow from D-208 o |No cause identlfy [No safety concern -
P-2084 via HC280
oropylene flow from D-208 1o |No cause identify [No safety concern -
p-2088 via HC280
propylene flow Discharge P [No cause identify [No safety concern -
2084 Vi Fv283
High  [propylene flow Discharge P~ _|No cause identify [No safety concern o
2088 Via Fv283
VG from P-208A to flare o cause deni y =
VG from P-2088 to flare o cause denti 0 safety concern No
5/0 flow to P-208A o cause identi y No
5/0 flow to P-2088 cause identfy y No
propylene flow FG284A P~ [No cause identi ¥ o
oropylene flow FG2845 P-2086] No cause identify o safety concern -
oropylene flow from D-208 1o |No cause identlfy [No safety concern -
12225
oropylene flow from 2225 10 |No cause identify [No safety concern
o213 No
Jvia v282
oropylene flow from 2225 to_|No cause identify o safety concern -
o208
rine flow t0 E218 No cause igentiry [No safety concern No
[A1281 line (GC D-208] No cause dentity [No safety concern No
CW flow t0 £-208A misoperation (block vaive) [PRCZ280 high > PRCZ230 high > VCE 1 PRCZ230 (neriock) 1 TRCZ233 (alarm) 7p-0-0081
2 5v203 2)
3.5v208 (2)
® b 5124 alarm) v v N NN
4. €12232 (alarm)
5. 11288 (alarm)
W flow 10 E-208A PICz280 malfunction (low) > PV280 fully cose PRCZ280 Tigh - PRCZ230 high > VCE 1PRCZ230 (nteriock) 1 TRCZ233 (larm) 700081
2 sv203(2)
3.5v208 (2)
° * . Fi2ds falarm) ! ! ! s
4. 612232 alarm)
5. 11288 (alarm)
W flow to €208 misoperation (block vaive) [PRCZ280 high > PRCZ230 high > VCE 1 PRCZ230 (nteriock) 1 TRCz23 (alarm) 700081
2.5v203 (2)
3 5208 (2)
° * 5. 1245 falarm) ! ! ! °1°1?
4. 62232 (alarm)
5. 1i2888 (alarm)
W flow t0 £-2088 FiC2798. maifunction low) > FV2798 fully close | PRCZ280 high  PRCZ230 high = VCE 1 PRCZ230 (nterlock) 1TRC2233 (alarm) 7p-0-0081
2 5v203(2)
3.5v208 (2)
® b [5-124s alarm) v N v 1
4. £12232 (alarm)
5. 712888 (alarm)
propylene flow from E-208A | No cause iaentify o safety concern o
0
propylene flow from E-2085 [ No cause identify [No safety concern o
100208
propylene flow from P- misoperation (block vaive) T CRCZ211 (alarm) 1 PRZ210 (aarm) 700081
209/8 to D-208 via Lv283 2. trez221 falarm) 2. PRZ220 (alarm)
€280 Lowfow - P-208A/B suctin loss - 3. Tiz211 (interlock) 3. TRC2233 (alarm)
2084/8 stop -> LIC280 low low -> P-208A/8 2-Tiz221 (nerlock) 2 SC1alarm)
B 1 [5. Fie217 (alarm) v v v 552 falarm) sls|s3
suction loss > P-203/8 stop > D-201, D-
202 high conc. - runaway > VCE 6. FiC227 (alarm)
7. FC277 (alarm)
8. uc2s3
9. 10.5V208 (2)
propy P Lic2s3 283 fully close 1 LRCz211 (alarm) 1. PRZ210 (alarm) 7P-0.0081
2094/8 to D-208 via Lv283 2. 1Rz221 (alarm) 2. PRZ220 (alarm)
3. 12211 finteriock) 3. TRC2233 (alarm
LIC280 Low low > P-208A/8 suction loss > - tasstinond o )
208A/8 5t0p -> LIC280 low low -> P-208/8
1 [5. Fie217 (alarm) v v Y [5.5C2 elarm) sls|3
suction loss > P-2034/8 stop > D-201, O- o ezt )
202 high conc. > runaway -> VCE o 277 alrm)
5.uC
9.12282,10.5v208 2)
propylene flow from P- misoperation (block vaive) 1. (Rez211 (alarm) 1PRZ210 alarm) 700081
2094/8 to D-208 via FG287 o flushing  powder plugging > LICZE3 2. 1Rez221 (alarm) 2. PRZ220 (alarm)
HIGH - Fv383 fully close -» P-208AS 3. 12211 finteriock) 3. TRC2233 (larm)
4. 12221 (interlock) 4.5C1 (alarm)
suction loss -> P-208A/B stop > LIC280 low .
B 1 [5.Fie217 alarm) v v v 552 alarm) sls|3
low > P-208A/B suction loss > P-2034/8 o ezt )
stop > D-201, D-202 high conc. -> runaway - o Rz o)
e 5.uc283
9.12282,10.5v208 2)
propylene flow from P- No cause dentiy o safety concern -
2084/ t0 D-208 via FV286
propylene flow from D-208 to | misaperation (block valve) T tRCZ211 (alarm) 1 PRZ210 (aarm) 7p-0-0081
P-208Avia HC280 2. tRez221 falarm) 2. PRZ220 (alarm)
2068 suction loss > P-208A/B stop > 3. Tiz211 (interlock) 3. TRC2233 (alarm)
4.T1z221 (interlock) 4.5C1 (alarm)
LIC280 ow low > P.208A/6 suction oss > P-| g 1 [5. Fie217 (alarm) v v Y552 alarm) sls|s
203478 stop > D-201, D202 high conc. >
- 6.FIC227 (alarm)
7. FC277 (alarm)
8. uc283
9. 12282,10.5v208 (2)
Low/NO [propylene flow from D-208 to_|HC280 malfunction close 1 (RC2211 (alarm) 1 PRZ210 (aarm) 700081
P-208A via HC280 2. WRez221 falarm) 2. PRZ220 (alarm)
o206/ suction loss > P-208A/B stop > 3. Tiz211 finterlock) 3. TRC2233 (alarm)
LiC280 low low > P-203/8 suction loss -> P- 2-Tizz21 (nerlock) 2-SC1alarm)
/e s 700, a0 o | S 1 [5. Fie217 (alarm) v v v 552 alarm) s|s|3
ey e 6. FiC227 (alarm)
7. FC277 (alarm)
8. uc2s3
9. 12282,10.5v208 (2)
oropylene flow from D-208 to | misaperation (block valve) 1 (RCZ211 (alarm) 1 PRZ210 (aarm) 700081
7-2088 via HC280 2. trez221 (alarm) 2. PRZ220 (alarm)
2068 suction loss > P-208A/B stop > 3. TiZ211 (interlock) 3. TRC2233 (alarm)
L1C283 low low -> P-203/8 suction loss -> P- 2-Tiz221 (nerlock) 2-SC1 alarm)
e s 200, a0 o | S 1 [5. Fie217 (alarm) v v v 552 alarm) sls|s3
6. FI227 (alarm)
runaway Vet 7. FC277 (alarm)
5. ucass
9. 12282,10.5v208 (2)
oropylene flow from D-208 to_|HC280 malfunction close 1 (RC2211 (alarm) 1 PRZ210 (alarm) 7p-0-0081
P-2088 via HC280 2. trez221 (alarm) 2. PRZ220 (alarm)
o206/ suction loss - P-208A/B stop > 3. TiZ211 (interlock) 3. TRC2233 (alarm)
L1C283 low low > P-208/8 suction loss -> P- 2-Tiz221 (nerlock) 2 SC1alarm)
203/8 st0p > D201, D202 high conc. > | ° e 22111177(:2::); v v Yo psm N
runaway > VCE 7. FIC277 (alarm)
5 ucass
9. 12282,10.5v208 (2)
oropylene flow Discharge P~ |No cause identify Vo safety concern -
208 v Fv283
propylene flow Discharge P _[No cause identify No safety concern -
2088 Via Fy283
VG from P-208A to lare | No cause identiy No safety concern No
[VG from P-2088 to flore [No cause ideniy No safety concern No
5/0 flow to P-208A misoperation (block valve) [Mech seal damage - Propylene leakto seal 1. Gas detector 1. Auto switching of seal
ech sent 4 1 [2.PI921 (olarm) v v v T
3. 1921 (alarm)
570 flow to P-208A Pump siop 1-Gas detector
prech st camage > rapneesktosel | N ot Y Y Y o o fo [t swicine of seal
3. 921 (larm)
570 flow to 72085 misoperation (block vaive) 1.Gas detector
prechsesdamage > propeneesktoses| 1 [z s e Y Y Y i o o [ orsa
3.1921 (alarm)
570 flow o P-2088 Pump stop Mech seal damage > Propylene lesk o seal . Gas detector 1. Auto switching ofseal
rch sent 4 1 [2.PI921 (larm) v v v T
3. U921 (alarm)
propylene flow FG2BAA P~ [No cause identify [No safety concern -
L
oropylene flow FG2845 P-2088] No cause ldentlfy [No safety concern -
oropylene flow from D-208 1o |No cause identify [No safety concern
2225 "
propylene flow from 2:225 to_[misoperation (block vaive) A2 & innert gas accumulate in D-208 - 1 PRCZ230 (nterlock) 1 TRC2233 (alarm) 7p-0-0081
o213 >PRC2280 high -» PRCZ230 high > VCE 2.5v203 2)
via v2s2 3.5v208 2)
® b [5-1245 alarm) ! ! ! e
4. 62232 (alarm)
5. 11288 (alarm)
propylene flow from 2225 to[No cause identify [No safety concern o




Brine flow t0 £-218 misoperation (block vaive] [H2 & innert gas accumulate in D-208 - [1PRCZ230 (interlock) [1TRCZ233 (alarm) PP-0-0081
>PRCZ280 high -> PRCZ230 high -> VCE 2.5v203 2)
3.5v208 (2)
° * o fizas alarm) 1
4. £12232 (alarm)
5. 7i288 (alarm)
[A1281 ine (GC 0-208) misoperation (Block vaive] (Can't detect composition in 0-208 (no safety o
lconcern)
Parameter : Pressure
DEVIATION [CAUSES [CONSEQUENCES s R [PLs Safeguards S | L[ R [RECOMMENDATIONS _[COMMENTS
CW pressure to £-208A No cause identiy [No safety concern No
(CW pressure to £-2088 No cause identiry [No safety concern No
propylene pressure from £ |No cause identify [No ety concern o
2084 t0 D208
propylene pressure from E-_[No cause identify [No safety concern o
2088 to 0208
propylenc pressure from P~ [No cause identify [Nosafety concern o
2094/8 to D-208 via Lv283
propylene pressure from P~ [No cause identify [Nosafety concern o
209A/8 to D-208 via FG287
propylene pressure from P~ [No cause identify [Nosafety concern o
208A/8 to D-208 via Fv286
propylene pressure from D~ [No cause identify [Nosafety concern o
208 to P-208A via HC280
propylene pressure from D-_[No cause identify [Nosafety concern o
208 to P-2088 via HC280
propylene pressure Discharge |No cause identify [No safety concern o
P-2084 Via Fv283
propylene pressure Discharge |No cause identify [No safety concern o
p-2088 via Fv283
IVG from P-208A 10 flare 0 cause denti 0 safety concern No
High  [VG from P-2088 to flare 0 cause identi y No
5/0 pressure to P-208A 0 cause identi y No
5/0 pressure to P-2085 0 cause dent y No
propylene pressure FG2B4A P- [No cause identi ¥ o
propylene pressure FG284B P- [No cause identity [Nosafety concern o
2088
propylene pressure from D [No cause identify [Nosafety concern o
20802225
propylene pressure from 2 [No cause identify [Nosafety concern
225100213 No
lvia fv282
propylene pressure from Z-_[No cause identify [No safety concern o
225100208
Brine pressure to £218 No cause identiy [No safety concern
08 Low/No CW supply to E-208A/B (CZ280 high > PRCZ230 high > VCE 5 T |1 PRCZ230 (interiock) 1 TRCZ233 (alarm) 5|53 [PPooost
2.5v203 (2)
3.5v208 (2)
3. F245 (alarm)
4. £12232 (alarm)
5. 71283 (alarm)
[A1281 ine (GC D-208) No cause ident [No safety concern
CW pressure to E-208A P-1300E/F malfunction low CW flow > PRCZ280 high > PRCZ230 | 5 T [1PRCZ230 (interlock] 1 TRCZ233 (alarm) 5|53 [PPooost
high > VC 2 5v203 2)
3.5v208 (2)
3. F245 (alarm)
4. E12232 (alarm)
5. 71283 (alarm)
CW pressure to £-2088 P-1300E/F malfunction low CW flow > PRCZ280 high - PRCZ230 | 5. T [1.PRCZ230 (nteriock] 1 TRCZ233 (alarm) 5|53 [Pooost
high > VCE 2.5v203 2)
3.5v208 (2)
3. Fi245 (alarm)
4. £12232 (alarm)
5. 7i288 (alarm)
ropylene pressure from £ [No cause identify No safety concern o
2084 t0 D208
propylene pressure from £ |No cause identify No safety concern o
2088 t0 0208
from p- LIC283 low-> 2087 suction 1oss > P- 1. LRCZ211 (alarm) 1. PRZ210 (alarm) PP-0-0081
209A/8 to D-208 via LV283 2084/8 stop -> LIC280 low low -> P-208A/8 2. tRez221 (alarm) 2. PRZ220 (alarm)
suction loss -> P-203A/8 stop -> D-201, D- 3. Tiz211 (interlock) 3. TRCZ233 (alarm)
202 high conc. -> runaway > VCE 4.712221 (nterlock) 4.5C1 (alarm)
B 1 [5. Fic217 (alarm) 5.5C2 (alarm) s|s|3
6. FIC227 (alarm)
7. FIC277 (alarm)
5. Uc2s3
o. 12282 10.5v208 (2)
propylene pressure from P~ [P-209A/8 stop 1 tRez211 (alarm) 1 PRZ210 (alarm) PP-0-0081
209A/8 to D-208 via FG287 o flushing > powder plugging > LIC283 2. tRcz221 (alarm) 2. PR2220 (alarm)
FLGH - P28 fllyclote o P-308AB 3. 712211 (interlock) 3. TRCZ2233 (alarm)
4.112221 (interlock) 4.5C1 (alarm)
suction loss -> P-208A/8 stop > LIC280 low
s 1 [5. Fie217 (alarm) 5.5C2 (alarm) s|s|s
low -> P-203A/B suction loss -> P-2034/8 o Fica2s (i)
stop -> D-201, D-202 high conc. > runaway - g
. 7.FIC277 (alarm)
5. ucas3
9. 12282 10.5v208 (2)
propylene pressure from P~ |P-208A/8 stop LIC280 low low > P-203A/B suction oss > 1 (Rez211 (alarm) 1 PR2210 (alarm) PP-0-0081
2084/8 to D-208 via FV286 P-203/8 stop > D-201, D-202 high conc. - 2. tRez221 (alarm) 2. PRZ220 (alarm)
runaway > VCE 3. 712211 (interlock) 3. TRCZ233 (alarm)
4.T12221 (interlock) 4.5C1 (alarm)
s 1 [5.Fie217 (alarm) 5.5C2 (alarm) s|s|s
6. FIC227 (alarm)
7.FIC277 (alarm)
8. uc2s3
9. 12282 10.5v208 (2)
No cause identiry [No safety concern o
208 to P-208A via HC280
propylene pressure from D [No cause identify [Nosafety concern
L% 208 to P-2088 via HC280 N
propylene pressure Discharge |P-208A/6 stop LIC280 low low -> P-203A/B suction loss > T LRCZ211 (alarm) 1 PRZ210 (alarm) Pp-0-0081
P-208A via F283 P-203A/8 stop > D-201, D-202 high conc. 2. tRez221 (alarm) 2. PRZ220 (alarm)
runaway -> Vee 3. 112211 (interlock) 3. TRCZ233 (alarm)
4.112221 (nterlock) 4.5C1 (alarm)
5 1 [5. Fie217 (alarm) 5.5C2 (alarm) s|s|s3
6. FIC227 (alarm)
7. FIC277 (alarm)
8 U283
9. 12282 10.5v208 (2)
propylene pressure Discharge |P-208A/6 stop LIC280 low low -> P-203A/B suction loss > 1. LRCZ211 (alarm) 1 PRZ210 (alarm) PP-0-0081
P-2088 via Fv283 P-203A/8 stop > D-201, D-202 high conc. 2. tRez221 (alarm) 2. PRZ220 (alarm)
runaway -> Vee 3. 12211 (interlock) 3. TRCZ233 (alarm)
4.112221 (interlock) 4.5C1 (alarm)
s 1 [5. Fie21 (alarm) 5.5C2 (alarm) s|s|s3
6. FIC227 (alarm)
7. FIC277 (alarm)
8 U283
9. 12282 10.5v208 (2)
VG from P-208A to flare___|No cause identify No safety concern No
VG from P-2088 to flare No cause identify [No safety concern No
5/0 pressure to P-208A Pump stop Propylene leak to seal oll > VCE 1. Gas detector
. eyt o o fs o suncingofsea
3. 1921 (alarm) olpume
570 pressure to p-2085 Pump stop Propylenc leak to seal ofl > VCE 1. Gas detector
. N eyt o fa fs |1t sutcingofsea
3. 1921 (alarm) olpume
propylene pressure FG284A P- [No cause identify o safety concern -
208
propylene pressure FG284B P- [No cause identify o safety concern o
2088
propylene pressure from D [No cause identify No safety concern o
208102225
propylene pressure from 2 |No cause identity [Nosafety concern
225100213 No
lvia fu282
propylene pressure from Z-_[No cause identify [No safety concern -
225 t0 0208
Brine pressure to 218 Brine compressor stop low BR supply -> A2 & innert gas accumulate, 1 PRCZ230 (interlock) 1 TRCZ233 (alarm) PP-0-0081
in D-208 ->PRCZ280 high -> PRCZ230 high 2.5v203 (2)
vee 3.5v208 (2)
° * o fizas alarm) 1
4. £12232 (alarm)
5. 7i288 (alarm)
[AI281 ine (GC D-208) No cause identiy [No safety concern No
D208 No cause identiry [No safety concern No
Parameter : Temp
[6W___[oeviaTion [CAUSES [CONSEQUENCES s R [PLs Safeguards S [ L[ R [RECOMMENDATIONS _[COMMENTS
CW Temp to E-208A [C-1300E/F stop. [PRCZ280 high > PRCZ230 high - VCE 5 1 [1.PRCZ230 (interlock] 1. TRCZ233 (alarm) 5|53 [PPo0osL
2.5v203 (2) 2.112798 (alarm)
3.5v208 (2)
3. F1245 (alarm)
4. £12232 (alarm)
5. 71283 (alarm)
CW Temp to £-2088 [C-13008/F stop. [PRCZ280 high > PRCZ230 high = VCE 5 T [1. PRCZ230 interiock] 1 TRCZ233 (alarm) 5|53 [Pooost
2.5v203 (2) 2.Ti288 (alarm)
3.5v208 (2)
3. Fi245 (alarm)
4. £12232 (alarm)
5. 712798 (alarm)
propylene Temp from E-208A|No cause identify [Nosafety concern o




oropylene Temp from £-2088. |No cause identify o safety concern -
o 0-208
propylene Temp from P [No cause dentify o safety concern -
2094/8 t0 0-208 via Lv283
propylene Temp from P [No cause dentify o safety concern ™
[209A/B to D-208 via FG287
oropylene Temp from P~ [No cause dentify o safety concern -
[208A/B to D-208 via FV286
oropylene Temp from D-208 |No cause identify o safety concern -
to P-208A via He280
[propylene Temp from D-208  [No cause identify No safety concern No
o P-2088 via He280
propylene Temp Discharge P- [No cause identify No safety concern No
2084 via Fv283
propylene Temp Discharge P- [No cause identify No safety concern Nol
3
No cause identiy No safety concern ol
No cause identy No safety concern ol
5/0 Temp o P-208A Low W at£-921 earing temp high > P 208A stop > D201, T TRCz211 (alarm) 1 PR2210 (alarm) 7700081
e 0202 high conc. - runaway -> VCE 2. Rcz221 (alarm) 2.PR2220 (alarm)
3. TIZ211 (interlock) 13. TRCZ233 (alarm)
4. 12221 finerlock) 4.5C1 (alorm)
5 1 |5. Fic217 (alarm) 5. SC2 (alarm) 5(5]3
6. FIC227 (alarm)
7. FIC277 (alarm)
5.uc283
o.12282 105v208 (2)
570 Temp to 72088 Cow CWatE921 earing temp Hgh > P-2088 stop > D201, 1 tRCz211 (alarm) 1 PRZ210 arm) 7700081
0202 high conc. - runaway -> VCE 2. RCz221 alarm) 2.PR2220 (alarm)
3. TIZ211 (interlock) 13. TRCZ233 (alarm)
4. 12221 finerlock) 4.5C1 (alarm)
5 1 |5. Fic217 (alarm) 5. SC2 (alarm) 5(5]3
6. FIC227 (alarm)
7. FIC277 (alarm)
5283
9.12282 105v208 (2)
Propyiene Temp FG284A P [No cause identiy Nosafety concern -
208
oropylene Temp FG2848 P~ [No cause dentify Nosafety concern -
2088
oropylene Temp from D-208 |No cause identify o safety concern -
oz 225
[propylene Temp from Z-225  No cause identify No safety concern
00213 No
via fv282
propylens Temp from 2225 [No cause identiy Nosafety concern "
0 0-208
Brine Temp to E215 Brine compressor stop low BR supply > H2 & innert gas accumuiate L PREZ230 (teriock] T TRCZ233 (alarm) 700081
i D-208 ->PRCZ280 high -> PRCZ230 high -> 2.5v20
vee 3.5v208 2)
s B 3. FI245 (alarm) ss|e
4. E1Z232 (alarm)
5. Ti288 (alarm)
AI281 line (GC D-208) No cause identify No safety concern No,
CW Temp to £-208A No cause dentity No ety concern ol
CW Temp to E-2088 No cause identify No safety concern No,
ropyiene Temp from E-208A[No cause identiy Nosafety concern o
0208
oropylene Temp from €208 |No cause dentify No safety concern -
0-208
propylene Temp from P- [No cause identify |No safety concern No
2094/8 t0 0-208 via V283
propylene Temp from P- [No cause identify |No safety concern No
2094/8 to 0-208 via FG287
propylene Temp from P- [No cause identify [No safety concern Nol
208/8 t0 0-208 via FV286
propylene Temp from D-208 _|No cause identify o safety concern -
0 -208Avia HC280
propylene Temp from D208 [No cause dentify No safty concern -
o -2088 via HC280
propylene Temp Discharge P-_[No cause identiy o safety concern "
2084 via Fv283
Low [propylene Temp Discharge P~ |No cause identity o safety concern -
2088 via rv283
VG from p-208Ato fare o cause ident v o
[VG from p-2088 o flare o cause dent v o
5/0 Temp to P-208A o cause dentify y ol
5/0 Temp o P-2088 o cause dent y Nol
oropylene Temp FGZ84A P~ [No cause identify 0 safety concern
Nol
208
propylene Temp FG284B P- [No cause identify |No safety concern No
2008
|propylene Temp from D-208  No cause identify [No safety concern Nol
toz225
propylene Temp from 2225 |No cause identify [No safety concern
to0-213 Nol
\via 282
[propylene Temp from Z-225  No cause identify |No safety concern No
to0-208
Srine Temp 10 £218 o cause identify [N safety cancern T T T e T
[A281 ine (G¢ D-208] [No cause dentify o safety concern 1 1 o] 1
Parameter : Level
DEVIATION [CRUSES CONSEQUENCES 5 R i Safeguards 5 T L[ % [RECOMMENDATIONs [commenTs
1. LRCZ211 (alarm) PP-0-0081
2. LRCZ221 (alarm)
— Aot s
High [0-208 level L1C283 malfunction (nigh) > FV283 flly close L1C280 low low > P-203A/8 suction oss > - 1 [5. Fic217 (alarm) 3. TRCZ233 (alarm) BHE
|203A/8 stop -> D-201, D-202 high conc. -> 6. FiC227 (alarm) 4.5C1 (alarm)
runaway > VCE 7.71C277 {alarm) 5,52 (alarm)
o Lc283
o.2282 105v208 (2)
1. LRCZ211 (alarm) PP-0-0081
12. LRCZ221 (alarm)
o081 o 26888 oo -  nazt (et L oaziotam)
0-208 level lc-2088/8 st0p 2080/Bstop > LC2E0 lowlow > P-203A8 | ¢ | 1 | 3 15 ica1 (alarm) 3. TRCZ233 (alarm) s|s|s
|suction loss -> P-203A/B stop -> D-201, D- 6. FIC227 (alarm) 4.5C1 (alarm)
202 hgh cane. > runaway > VCE 7.7C277 (alarm) 5,52 (alarm)
o Lc283
- o.12282 105v208 (2)
1. LRCZ211 (alarm) PP-0-0081
2. RCz221 (alarm)
0-208 level low -> P-208A/B suction loss-> P- s f:::j:g Inpiviad ::E::i
0-208 level misoperation (block valve FV283) 2084/Bstop > LC2E0 low low > P-203A8 | o | 1 | 3 5 ica1 (alarm) 3. 7RCZ233 (alarm) s|s|s
suction loss > P-203/B stop > D-201, D- e e
202 igh conc. > unaway > VCE 7.7C277 (alarm) 5,52 (alarm)
5. Lc283
o.12282 105v208 (2)




Company.

Node:1  Propylene feed , Low pressure ethylene feed

Facility : Raw Material feed
Design intention

Hazop Work sheet

Drawings : JA1-0201

High pressure ethylene feed Temperature : c
Pressure Kg/em2g
Parameter : Flow Meet PL CIRTERIA (¥/N)?
oW DEVIATION [CAUSES [CONSEQUENCES S L] R[Ps IDEPENDENT | EFFECTIVE | AUDITABLE |Safeguards R [RECOMMENDATIONS __|[COMMENTS
Propylene liquid flow From D- | Misoperation (Open bypass ine) No safety concern o
11014/8 to £-209
High pressure flow ethylene to |Misoperation (Open bypass line) No safety concern o
Header
High Tlow to (Open bypass line) No safety concern o
Header
Low steam flow to jacket pipe |TIC202 malfunction low -> TV202 fully |No safety concern
|of low pressure ethylene feed |Open No
Propylene liquid flow From D- | Misoperation (block valve) No propylene liquid supply to 111C295 (alarm) Y Y Y PP-0-0198
1101A/8 to £-209 process -> high Slurry conc -> 5|1 |1 [2svias() 3
Lump at reactor (ESD) 3. FICQ203 (alarm)
High pressure flow ethylene to |Misoperation (block valve) No ethylene supply to process - 1. F11202 (alarm) Y Y Y PP-0-0197
Header Quality out of spec (Low safety | 2 | 1 | 2 [2.PI1202 (alarm)
concern)
High pressure flow ethylene to |PIC206 malfunction > PV206 fully | No ethylene supply to process - 1. FI1202 (alarm) Y Y Y PP-0-0197
Header close Quality out of spec (Low safety | 2 | 1 | 2 [2.PI1202 (alarm)
concern)
Low | [0 pressure ethylene flow to.|Misoperation (block valve) No ethylene supply to process 1 F11202 (alarm) Y Y Y PP-0-0197
Header Quality out of spec (Lowsafety | 2 | 1 | 2 [2.PI1202 (alarm)
concern)
Low stear flow to jacket pipe |Misoperation (block valve) No steam supply to Jacket > low 1.71C202 (Alarm) Y Y Y PP-0-0197
lof low pressure ethylene feed temp of ethylene -> Thermal ) N
cracking at pipeline - > VCE 3. PIC296 (Alarm)
Low steam flow to jacket pipe |TIC202 malfunction -> V202 fully | No steam supply to Jacket -> low Y Y Y PP-0-0197
lof low pressure ethylene feed |close temp of ethylene -> Thermal a1 poen@ N
cracking at pipeline > VCE 2. PIC296 (Alarm)
3. PV1202 (Alarm)
Parameter : Pressure
DEVIATION [CAUSES [CONSEQUENCES S[L[R[Ps Safeguards R [RECOMMENDATIONS __[COMMENTS
Propylene liquid pressure |No cause identify No safety concern o
From D-1101A/8 to £-209
High pressure pressure Misoperation (Open bypass line) Pressure high -> High flow to 1.5V1201 (2) Y Y Y PP-0-0197
lethylene to Header header (High reaction) -> Sticky |, | | 2. 112242 (alarm) 3
[powder in system
High  [Low pressure ethylene Misoperation (Open bypass line) Pressure high -> High flow to 15v241(2) Y Y Y PP-0-0197
pressure to Header header (High reaction) ->Sticky | , | , | ; [2T12242 (alarm) 3
powder in system 3. FIC242 (alarm)
Low steam pressure to jacket | No cause identify No safety concern
pipe of low pressure ethylene No
feed
Propylene liquid pressure | No cause identify No safety concern o
From D-1101A/8 to E-209
High pressure pressure No cause identify No safety concern o
lethylene to Header
Low pressure ethylene No cause identify No safety concern o
Low  |pressure to Header
Low pressure ethylene PIC206 malfunction HIGH > PV206 |No ethylene supply to process > 1 F11202 (alarm) Y Y Y PP-0-0197
pressure to Header fully close Quality out of spec (Lowsafety | 2 | 1 | 2 [2.PI1202 (alarm)
concern)
Low steam pressure to jacket | No cause identify No safety concern
pipe of low pressure ethylene No
feed
Parameter : Temp
DEVIATION [CAUSES [CONSEQUENCES S [ L]R [P Safeguards R [RECOMMENDATIONS __|[COMMENTS
Propylene liquid temp From D- |No cause identify No safety concern o
11014/8 to £-209
High pressure temp ethylene |No cause identify No safety concern o
o Header
High  [Low pressure ethylene temp _|No cause identify No safety concern Yo
to Header
Low steam temp to jacket pipe | TIC202 malfunction low -> TV202 fully |Temp Jacket pipeline high - no.
lof low pressure ethylene feed [open Safety concern No
Propylene liquid temp From D- |No cause identify No safety concern o
11014/8 to £-209
High pressure temp ethylene |No cause identify No safety concern o
to Header
Low pressure ethylene temp _|No cause identify No safety concern o
to Header
Low |Fow steam temp to jacket pipe [Misoperation (block vaive) No steam supply to Jacket -> low 1.TIC202 (Alarm) Y Y Y PP-0-0197
of low pressure ethylene feed temp of ethylene -> Thermal 5|1 povea@ 3
cracking at pipeline - > VCE 3. PIC206 (Alarm)
Low steam temp to jacket pipe | TIC202 malfunction -> TV202 fully | No steam supply to Jacket -> low Y Y Y PP-0-0197
lof low pressure ethylene feed [close temp of ethylene -> Thermal o1 poven@ 3
cracking at pipeline - > VCE 2. PIC296 (Alarm)
3. Pv1202 (Alarm)




Hazop Work sheet

Company: PPL ropylene feed (Suction P-209A/8)  Drawings : JA1-0202
Nod D-209 Design intention :
Temperature
Pressure :
Parameter : Flow Meet IPL CIRTERIA (Y/N)?
GW [DEVIATION [CAUSES [CONSEQUENCES S[L[R[P INDEPENDENT | EFFECTIVE | AUDITABLE |Safeguards R [RECOMMENDATIONS __[COMMENTS
Propylene flow from D-1011A/Bvia | No cause identify No safety concern o
10203
Propylene flow from P-207A/B No cause identify No safety concern o
(minflow)
Propylene flow from P-207A/Bvia |FIQ293 malfunction low -> FV293 fully [LEVEL D-209 HIGH HIGH - 15v235(2) Y v v PP-0-0064
Fv293 open Pressure D-209 HIGH HIGH ->VCE | 5 | 1 | 1 [2.5V2358 (2)
3. PIC296 (alarm)
[CW supply to 209 [No cause identify No safety concern No
[FW supply to €209 Use CW during operation Use CW during operation - > NO o
safety concern
WiGH  [Propylene flow £-209 to D-209 No cause identi No safety concern o
ropylene flow D-209 to P207A No cause ident No safety concern o
[propylene flow D209 to 2078 No cause ident No safety concern o
ropylene flow D-209 to P2098 No cause ident No safety concern o
[propylene flow D-209 to P2098 0 cause identi No safety concern o
pyler sv212 0 cause identi No safety concern o
[CW flow to P209A 0 cause identi 0 safety concern o
[CW flow to 2098 0 cause identi o safety concern o
Seal oilflow to P-209A 0 cause identi 0 safety concern o
Seal oilflow to P2098 0 cause identi o safety concern o
Blow down flow from P-209A 0 cause identi o safety concern o
Blow down flow from P-2098 [No cause identi No safety concern o
Propylene flow from D-1011A/Bvia | No cause identif No safety concern o
Propylene flow from P-207A/B No cause identify No safety concern o
(minflow)
Propylene flow from P-207A/Bvia |FIQ293 malfunction low -> FV293 fully [User High propylene flow (slurry
Fv293 close conc low -> can reduce by recycle
propylene)
[CW supply to £-209 PIC296 malfunction high-> PICV296 | No CW supply to E-209 Pressure 15v235(2) Y v v PP-0-0059
fully close D-209 HIGH HIGH -> VCE 1|1 |2svasse2)
(W supply to £-209 misoperation (block valve) No CW supply to £-209 Pressure. 1 PIC296 (Alarm) Y v v PP-0-0059
D-209 HIGH HIGH -> VCE 5|11 fsvas) 3
3.5v2358 (2)
CW supply to E-209 P-1300E/F malfunction No CW supply to £-209 Pressure, 1. PIC296 (Alarm) Y Y v PP-0-0059
D-209 HIGH HIGH -> VCE 51[1[2sv35()
3.5v2358 (2)
HW supply to £-209 Use CW during operation Use CW during operation - > NO o
safety concern
Propylene flow €209 to D-209 No cause identify No safety concern No
bropylene flow D-209 to P207A [HC290 Malfunction Fail close No propylene liquid supply to 1 FIC290 (alarm) Y Y Y [1TiZ211 (interlock) 3 [PP0-0059
process -> high Slurry conc > 5| 1| [>Ficess aarm) 2. LRC211 (Interlock) PP-0-0064
Lump at reactor (ESD) 3. LRC211 (Interlock)
4. 11C295 (alarm)
ropylene flow D209 to P2078 [HC290 Malfunction Fail close No propylene liquid supply to 1. FIC290 (alarm) Y Y Y [1Tiz211 (interlock) 3 [pP0-0059
process -> high Slurry conc > s |1 | [2Fcees aerm) 2. LRC211 (Interlock) PP-0-0064
Lump at reactor (ESD) 3. LRC211 (Interlock)
4. LIC295 (alarm)
propylene flow D209 to 2098 [HC290 Malfunction Fail close No propylene liquid supply to 1. FIC290 (alarm) Y Y Y [1TiZ211 (interlock) 3 [pp0-0059
process -> high Slurry conc > s |1 | [2Fcee: aerm) 2. LRC211 (Interlock) PP-0-0065
Lump at reactor (ESD) 3. LRC211 (Interlock)
4. L1C295 (alarm)
[propylene flow D-209 to P2098 (block valve) No safety concern (valve C50)
ropylene flow D-209 to P2098 [HC290 Malfunction Fail close No propylene liquid supply to 1. FIC290 (alarm) v v Y [1Tiz211 (interlock) 3 [PP-0-0059
Low/No process -> high Slurry conc -> 5| 1| [Ficess atarm) 2. LRC211 (Interlock) PP-0-0065
Lump at reactor (ESD) 3. LRC211 (Interlock)
4. 11C295 (alarm)
[ropylene flow D-209 to P2098 (block valve) No safety concern (valve CSO) No
Propylene from sV 212 No safety concern No
(CW flow to P209A misoperation (block valve] Bearing temp high -> P-200A 1. FIC290 (alarm) v v Y [LTiz211 (interlock) 3 [PP-0-0065
stop -> No propylene liquid 5| 1| [Ficess atarm) 2. LRC211 (Interlock)
supply to process -> high Slurry 3. LRC211 (Interlock)
lconc > Lump at reactor (ESD) 4. LIC295 (alarm)
(CW flow to P209A P-1300E/F malfunction Bearing temp high > P-209A 1 FIC290 (alarm) Y Y Y [1TIZ211 (interlock) 3 [PP-0-0065
stop -> No propylene liquid 5| 1| [Ficess aarm) 2. LRC211 (Interlock)
supply to process -> high Slurry 3. LRC211 (Interlock)
lconc > Lump at reactor (ESD) 4. LIC295 (alarm)
[CW flow to P209b misoperation (block valve) Bearing temp high > P-2098 1 FIC290 (alarm) Y Y Y [1.TiZ211 (interlock) 3 [PP0-0065
stop -> No propylene liquid 5| 1|y [>Ficess aarm) 2. LRC211 (Interlock)
supply to process -> high Slurry 3. LRC211 (Interlock)
[conc > Lump at reactor (ESD) 4. 11C295 (alarm)
[CW flow to P209b P-1300E/F malfunction Bearing temp high -> P-2098 1. FIC290 (alarm) v v Y [1Tiz211 (interlock) 3 [PP-0-0065
stop -> No propylene liquid 1| 1 [ Fic2ss Gtarm) 2. LRC211 (Interlock)
supply to process -> high Slurry 3. LRC211 (Interlock)
lconc > Lump at reactor (ESD) 4. LC295 (alarm)
5/0 flow to P-209A misoperation (block valve] Mech seal damage ~> Propylene 1. Gas detector Y Y v | Auto switching of s
leak to seal oil —> VCE G| prea e ® ot pump
3. 1921 (alarm)
570 flow to P-209A Pump stop Mech seal damage --> Propylene 1. Gas detector v v Y 1. Auto switching of seal
leak to seal oil > VCE Glr] it reaeem ® ol pump
3. 921 (alarm)
5/0 flow to P-2098 misoperation (block valve] wech sl camage —> propvine | , | | | : ;asz :melclor Y Y Y 1 Auto switching of s
leak to seal oil > VCE S uju ::\::r:)) ® oil pump
5/0flow to 7-2098 Pump stop Mech seal damage > Propylene 1. Gas detector N v v 1. Auto switching of seal
leak to seal oil —> VCE 4] r] 2 pe2 falam) > foil pump
3. 1921 (alarm)
Blow down flow_from P-209A No cause identify No safety concern No
Blow down flow from P-2098 [No cause identify No safety concern No
Parameter : Pressure
DEVIATION [CAUSES [CONSEQUENCES S[L]R[PS Safeguards R [RECOMMENDATIONS __[COMMENTS |
Propylene pressure from D-1011A/8 | No cause identify No safety concern o
via FIQ203
Propylene pressure from P-207A/8 | No cause identify No safety concern o
Propylene pressure from P-207A/8 | No cause identify No safety concern o
via Fv293
[CW supply to 209 [No cause identi No safety concern o
HW supply to £-209 No cause identif No safety concern o
[ropylene pressure E-209 to D-209__|No cause identi No safety concern o
bropylene pressure D-209 to P207A__|No cause identif No safety concern o
HiGH  |Propvlene pressure D-209 to P2078 _|No cause ident! No safety concern o
propylene p D209 t0 P2098 [ No cause ident No safety concern o
ropylene pressure D-209 to P209B__|No cause ident o safety concern o
P 0 cause identi o safety concern o
[CW pressure to P209A 0 cause identi o safety concern o
(CW pressure to P209B 0 cause identi o safety concern o
Seal ol pressure to P-209A 0 cause ider o safety concern o
Seal oil pressure to P-2098 No cause identi No safety concern o
Blow down pressure from P-209A | No cause identi No safety concern o
Blow doun pressre from 7-2098 |No cause dent 0 safety concern o
Pressure D-209 Drum PIC296 malfunction low-> PICV296 |Temp D-209 HIGH HIGH -> RRRNEET Y Y Y 5 [Pro-00ss
fully open Pressure HIGH HIGH -> VCE 2.5v2358 (2)
Propylene pressure from D-1011A/B | No cause identify No safety concern
No
via FIQ203
Propylene pressure from P-207A/8 | No cause identify No safety concern o
Propylene pressure from P-207A/8 | No cause identify No safety concern
No
via Fv293
[CW supply to E-209 P-1300E/F malfunction Low flow CW supply -> PIC296 L s @ Y v Y PP-0-0059
HIGH HIGH-> VCE 2. 5v2358 (2)
[HW supply to £-209 Use CW during operation Use CW during operation - > NO o
safety concern
propylene p £-20910D-209__|No cause ident No safety concern o]
propylene p D-209 to P207A_|No cause identi Nosafety concern o
propylene p D-209 to P2078__|No cause identi No safety concern o
p D209 to P209B__|No cause identi Nosafety concern o]
ropylene pressure D-209 to P209B | No cause identif No safety concern o
Propylene from SV 212 [No cause identif No safety concern o
Low  [CW pressure to P209A P-1300€/F malfunction Low CW supply -> PIC296 HIGH 1. PIC296 (Alarm) Y Y v PP-0-0065
HIGH-> VCE 1|1 svass)
3.5v2358 (2)
CW pressure to P209B P-1300E/F malfunction Low CW supply > PIC296 HIGH 1. PIC296 (Alarm) v v Y PP-0-0065
HIGH-> VCE 11 [2.5v235(2)
3.5v2358 (2)
Seal oil pressure to P209A Pump stop Propylene leak to seal oil —> VCE 1. Gas detector Y Y v 1 Auto switching of sl
1| 1 |2 pi921 (alarm) 5 |oiioumn
3. 1921 (alarm)
Seal oil pressure to P-2098 Pump stop Propylene leak to seal oil > VCE 1. Gas detector Y Y v 1 Auto switching of seal
1| 1 |2 Pi921 (alarm) 3
3. 921 (alarm) o pume
Blow down pressure from P-209A__|No cause identify No safety concern No
Blow down pressure from P-209B__|No cause identify No safety concern No
Pressure D-209 Drum PIC296 malfunction low-> PICV296 _ |Suc.Pressure P209A/B,P207A/B 3.712212 (Inerlock) v Y Y [LTRCz211 PP-0-0059
fully open low > low flow to reactor-> high | 5 | 1 | 1 [3.Fic290 (alarm) 2. LRe211
conc. -> lump > ESD 4. FIC293 (alarm)
Parameter : Temp
DEVIATION CAUSES [CONSEQUENCES TS i[®]Ps T T Safeguards

Propylene Temp from D-1011A/8via |No cause identify
10203

No safety concern ‘ ‘




Propylene Temp from P-207A/8 No cause identify No safety concern o
(minTemp)
Propylene Temp from P-207A/B via | No cause identify No safety concern N
293 °
(CW supply to £-209 P-1300E/F malfunction Low CW supply -> PIC296 HIGH 1. PIC256 (Alarm) v v v
HIGH-> VCE 1 [2.5v2352) 5|3
3.5v2358 (2)
[FW supply to £-209 Use CW during operation Use CW during operation - > NO. N
safety concern °
HiGH |Propviene Temp E20910D:209 _[PIC296 malfunction low > PRCV2S6 _[Propylene temp high high -> L [rsvas v v v 51
fully open pressure High high ->VCE 2.5V2358 (2)
propylene Temp D-208 to P207A___|No cause ident No safety concern o
propylene Temp D-209 to P2078___|No cause identi No safety concern o
propylene Temp D-209 to P2098 | No cause ident No safety concern o
propylene Temp D-209 to P209B___|No cause identi No safety concern o
CW Temp to 209A No cause identi No safety concern o
[CW Temp to 2098 0 cause identi o safety concern o
eal oil Temp to P-209A 0 cause idents o safety concern o
eal oil Temp to P-2098 0 cause identi o safety concern o
low down Temp from P-209A 0 cause identi o safety concern o
low down Temp from P-2098 0 cause identi o safety concern o
ropylene from SV 212 0 cause identi o safety concern o
ropylene Temp from D-1011A/B via | No cause identi 0 safety concern o
FI0203
Propylene Temp from P-207A/8 No cause identily No safety concern N
(minTemp) °
Propylene Temp from P-207A/B via | No cause identify No safety concern o
293
CW supply to 209 No cause identlly No safety concern No
[RW supply to £.209 Use CW during operation Use CW during operation - > NO N
fety concern ©
propylene Temp E-209 t0 D209 0 cause ident o safety concern o
Low  [propylene Temp D-209 to P207A o cause identi o safety concern o
propylene Temp D-209 to 2078 0 cause identi o safety concern o
propylene Temp D-209 to P209B 0 cause identi 0 safety concern o
propylene Temp D-209 to P209B___|No cause identi No safety concern o
[CW Temp to P209A No cause idents No safety concern o
W Temp to P209B 0 cause identi No safety concern o
eal oil Temp to P-209A 0 cause idents No safety concern o
eal oil Temp to P-2098 0 cause identi No safety concern o
low down Temp from P-209A 0 cause identi No safety concern o
low down Temp from P-2098 0 cause identi No safety concern o
ropylene from SV 212 0 cause identi No safety concern o
Parameter : Level
DEVIATION causes cES s R [ipis Safeguards, L[ R [Reco commENTS
5209 level LIC295 malfunction low -> LICV295 | LEVEL D-209 HIGH HIGH - 15v235 (2) Y v v
Fullyopen Pressure D-209 HIGH HIGH -> VCE | 5 1 [2.5v2358 2) 5|3
igh 3. PIC296 (alarm)
5209 level LIC295 malfunction low > LICV295 | LEVEL D-209 HIGH HIGH - 15235 (2) v Y v
Fullyopen Pressure D-209 HIGH HIGH ->VCE | 5 1 [2.5v2358 2) 5|3
3. PIC296 (alarm)
5209 level [HC-290 malfunction fail close No propylene liquid supply to 1. FIC290 (alarm) Y Y Y [L.TiZ211 (interlock) 3
process -> high Slurry conc -> 2. FIC293 (alarm) 2. LRC211 (Interlock)
Low Lump at reactor (ESD) s 1 13, tRe211 (interlock)
4. 1c295 (alarm)
Hazop Work sheet
Company : PP1 Facility : Propylene feed (Discharge P-209A/8) Drawings : A1-0202
Node:2 D0-209 Design intention
Temperature
Pressure
Parameter : Flow Meet IPL CIRTERIA (Y/N)?
[DEVIATION [cAusES [ CONSEQUENCES L[ R ipes INDEPENDENT | EFFECTIVE | AUDITABLE [Safeguards R [RECOMMENDATIONS __[COMMENTS
Propylene flow P209A/B to D-209 via |No cause identify No safety concern
Nol
Fv290
Propylene flow P209A/B 0 D-209 | No cause identify No safety concern o
Minflow
Propylene flow P209A/B to D-210 via |LIC292 malfunction Low - LV252 _|Level D-210 high High -> Pressure 112253 v v v 7P-0-0095
92 fully open High - VCE 1|1 [2svao) 3 [pp-0-0065
3. PIC2291 (interlock)
Propylene flow P209A/B to D-210 via |Misoperation (Open bypass line] _|Level D-210 high High > Pressure 112293 v v v 75-0-0095
92 High -> VCE 1|1 [asvar0) 3 [pp-0-0065
3. PIC7291 (nterlock)
HIGH  [Propylene flow P20SA/B to D-208 via |No cause identify No safety concern o
jsv212
Propylene flow P209A/B to D- PV252 malfunction Low > PV252 | High Pressure PR flushing P-208A/8 T5v2102) v v v 7P-0-0095
propylene header via PV292to  [ully open and P203A/8 -> Over pressure 1| 1 |2 F10292 (alarm) 3 [pp-0-0065
Fi0292 pipeline - VCE 3. FIC290 (alarm)
Propylene flow P209A/B to D- Misoperation (Open bypass fine] | High Pressure PR flushing P-208A/8 1.5v210 (2 v v v 75-0-0095
propylene header via PV292 to and P203A/8 -> Over pressure 1| 1 |2 F0292 (alarm) 3 [pp-0-0065
Fi0202 pipeline -> VCE 3. FIC290 (alarm)
Propylene flow P20SA/S to D- No cause identify No safety concern o
propylene header via FIQ291
|Vent gas 220 to flare No cause identify No safety concern Nol
Propylene flow P209A/8 to D-209 via |No cause identify No safety concern o
Fv250
Propylene flow P209A/B o D-209 _|No cause identify No safety concern o
Minflo
Propylene flow P209A/E to D-210 via |LIC292 malfunction high-> V292 _level D-210 low low -> o flushing. T 1C292 (alarm) v v v 75-0-0095
92 fully close supply system -> equipment 1| [ rceoo Gatarm) Pp-0-0065
breakdown (polymersection) and 3. FR236 (alarm)
[powder transfer PDS trouble
Propylene flow P209A/B to D-210 via |P-209A/8 stop level D-210 low low > no flushing 1. LIC292 (alarm) v v v 7P-0-0095
292 supply system -> equipment 1| 4 [ Fceso Gatarm) Pp-0-0065
breakdown (polymersection) and 3. FR236 (alarm)
[powder transfer PDS trouble
Propylene flow P209A/B to D-210 via |misoperation (block valve) level D-210 low low > no flushing T 1C2592 (alarm) v v v 7p-0-0095
92 supply system -> equipment 1|4 [p-Fcaso Gatarm) pP-0-0065
breakdown (polymersection) and 3. FR236 (alarm)
[powder transfer PDS trouble
Low/No_ [Propylene flow P203A/B to D-209 via [No cause identify No safety concern
Nol
lsv212
Propylene flow P209A/B to D- PV252 malfunction high > LV252 _[No flushing for P20BA/B, PZ03A/B > 110252 @larm) v v v 7P-0-0095
propylene header via PV292to  fully close equipment breakdown - Low PR 1| 4 [pFc2so (atarm) PP-0-0065
Fl0292 feed to Reactor (Can start up spare 3. L1C295 (alarm)
oum
Propylene flow P209A/B to D- P-209A/6 stop No flushing for P20BA/B, P203A/B 10252 (alarm) v v v 7p-0-0095
propylene header via PV292 to equipment breakdown -> Low PR 1| [ rc2oo Gatarm) p-0-0065,
Fi0292 feed to Reactor (Can start up spare 3. L1C295 (alarm)
pump)
Propylene flow P209A/8 to D- misoperation (block valve) No flushing for P20BA/B, PZ03A/B > 1. FIQ292 (alarm) v v v 7P-0-0095
propylene header via PV292 to equipment breakdown - Low PR 1| 4 [pFc2so (atarm) PP-0-0065
Fl0292 feed to Reactor (Can start up spare 3. L1C295 (alarm)
pump)
Propylene flow P209A/B to D- No cause identify No safety concern o
propylene header via FIQ291
|Vent gas 2220 to flare No safety concern Nol
Parameter : Pressure
GW__[DEVIATION [CAUSES [CONSEQUENCES LR P Safeguards R [RECOMMENDATIONS _[COMMENTS
Propylene Pressure P20SA/B to D |No cause identify No safety concern o
209 via Fv2%0
Propylene Pressure P205A/B to D [No cause identify No safety concern o
209 Minpressure
Propylene Pressure P20SA/B to D [No cause identify No safety concern o
210 via Lv292
Propylene Pressure P20SA/B to D- | No cause identify No safety concern o
210 via 1v292
Propylene Pressure P20SA/B to D- No safety concern o
209 via 5v212
Propylene Pressure P20SA/B to D~ |PV252 malfunction Low > PV292 | High Pressure PR flushing P-208A/8 15210 (2) v v v 7P-0-0095
propylene header via PV292to  [ully open and P203A/8 -> Over pressure 1| 1 |2 F0292 (alarm) 3 [pp-0-0065
HGH  |FI0292 pipeline - VCE 3. FIC290 (alarm)
Propylene Pressure P20SA/B to D [Misoperation (Open bypass fine] | High Pressure PR flushing P-208A/8 15210 (2) v v v 75-0-0095
propylene header via PV292 to and P203A/8 -> Over pressure 1| 1 |2 F0292 (alarm) 3 [pp-0-0065
Fi0202 pipeline > VCE 3. FIC290 (alarm)
Propylene Pressure P20SA/B to D |No cause identify No safety concern
propylene header via FIQ291
[Vent gas 2220 to flare No cause identify No safety concern




5210 Pressure PICZ291 malfunction low > PV291 | temp high -> pressure high > VCE 15210 () v v v install temp censor for
fully open 4| 1|1 |2 ucasz (alarm) 3 [D-210 drum, Flow
meter to 35 nlet £-210
5210 Pressure Misoperation (Open bypass line) _|temp high -> pressure high -> VCE 152102 v v v nstall temp censor for
4| 1|1 |2 ucas2 (alarm) 3 [0-210 drum , Flow
meter to 35 inlet £-210
Propylene Pressure P20SA/B to D [No cause identify No safety concern o
209 via Fv230
Propylene Pressure P20SA/B to D~ |No cause identify No safety concern
Nol
209 Winpressure
Propylene Pressure P209A/3 to D~ [P-209A/8 stop) level D210 low low > no flushing 1. LIC292 (alarm) v v v 7P-0-0095
210 via 1v292 supply system -> equipment |1 | [rczso aerm 5 |Pp-o-00ss
breakdown (polymersection) and 3. FR236 (alarm)
[powder transfer PDS trouble
Propylene Pressure P209A/B to D- | misoperation (block valve) level D-210 low low -> no flushing T LC252 (alarm) v v v 7p-0-0095
210 via Lv292 supply system -> equipment ol 1| 1 [2Fc2%0 Glarm)  [pp-o-00s5
breakdown (polymersection) and 3. FR236 (alarm)
[powder transfer PDS trouble
Propylene Pressure P209A/B t0 D~ [No cause identify No safety concern o
209 via V212
Propylene Pressure P209A/3 to D~ [P-209A/8 stop No flushing for P20BA/B, P203A/B 1. F10292 (alarm) v v Y 7P-0-0095
propylene header via Pv292 to equipment breakdown > Low PR |, [, | [2.FIC250 (alarm)  |pp-o-c0ss
Fi0292 feed to Reactor (Can start up spare 3. L1C295 (alarm)
pump)

Low  [Propylene Pressure P209A/B to D~ | misoperation (block valve) No flushing for P20BA/B, P203A/B > 110252 (alarm) v v Y 7p-0-0095
propylene header via PV292 to equipment breakdown > Low PR | [ | (2. FIC290 alarm) 5 |Ppo-ooes
Fl0292 feed to Reactor (Can start up spare 3. Lic295 (atarm)

pump)
Propylene Pressure P209A/3 to D~ [P-209A/8 stop) No propylene li. To D-208 system 1. FI0292 (alarm) v v v 7P-0-0095
propylene header via FIQ291 (Propylene recycle trouble) ,NoPR | o | | |2 FIC230 alarm) 5 |Pp-o-00ss
flushing line catalyst - line plug -> 3. L1C295 (alarm)
4. 11C290 (alarm)
Propylene Pressure P209A/B to D- | misoperation (block valve) No propylene li. To D-208 system 1. F10292 (alarm) v v Y 7p-0-0095
propylene header via FIQ291 (Propylene recycle trouble), No PR 1| 4 [z Fc29o atarm) 5 |Ppo-ooes
flushing line catalyst - line plug -> 3. L1C295 (alarm)
4. 11C290 (alarm)
[Vent gas 2220 to flare No cause identify No safety concern
0210 Pressure Misoperation (Open bypass fine) _|nigh low steam supply to £-210 15210 (2 v v v 7P-0-0095
(Heater) -> high temp -> high 4| 1|1 |2 ucass (alarm) 3 [PP-0-0065
Pressure > VCE 3. FIC290 (alarm)
0210 Pressure PICZ251 malfunction HIGH > PV291 |nigh low steam supply to £-210 15210 2) v v Y 7P-0-0095
fully Open (Heater) -> high temp > high 4|11 [2uc295 (alarm) 3 |pp-0-0065
pressure > VCE 3. FIC290 (alarm)
Parameter : Temp
DEVIATION [CAUSES [CONSEQUENCES STLr[Ps [Safeguards R [RECOMIMENDATIONS _[COMMENTS
Propylene Temp P209A/B t0 209 |No cause identify No safety concern o
via Fv290
Propylene Temp P209A/B to D-209 | No cause identify No safety concern o
MinTemp
Propylene Temp P209A/B to D-210 _|No cause identify No safety concern o
Jvia Lv292

jiGH [Propviene Temp P209A78 100205 [No cause dentify No safety concern No
via sv212
Propylene Temp P209A/Bto D~ [No cause identify No safety concern
propylene header via PV292 to Nol
Fi0292
Propylene Temp P209A/Bto D~ [No cause identify No safety concern o
propylene header via FIQ201
[Vent gas 2220 to flare No cause identify No safety concern ol
Propylene Temp P209A7B to D209 _[No cause identify No safety concern

Nol
via Fv290
Propylene Temp P209A/8 to D-209 No safety concern o
MinTemp
Propylene Temp P209A/B t0 D210 _|No cause identify No safety concern o
via Lv292
Propylen Temp P209A/B to D-210 _|No cause identify No safety concern o
via Lv292
Propylene Temp P209A/B to D-209 |No cause identify No safety concern o

Low |viasva12
Propylene Temp P209AB to D- No safety concern
propylene header via PV292 to Nol
Fi0292
Propylene Temp P209A/Bto D~ [No cause identify No safety concern
propylene header via PV292 to Nol
Fi0292
Propylene Temp P209A/B to D~ [No cause identify No safety concern o
propylene header via FIQ291
[Vent gas 2220 to flare No cause identify No safety concern Nol

Hazop Work sheet
Company : Facility : TK-Catalyst preparation Drawings : JA1-0101
Node:1 D-101A Design intention :
Temperature c
Pressure Kg/em2g
Parameter : Flow Meet IPL CIRTERIA (Y/N)?
[DEVIATION [CAUSES [CONSEQUENCES B T INDEPENDENT | EFFECTIVE | AUDITABLE [Safeguards R [RECOMMENDATIONS _[COMMENTS

Brine flow to jacket D-101A

[No cause identify

No safety concern

to dilution drum (Reduce Prod
rate)

via TV110 Ne
[TEAL flow to D-101A via FQ141[No cause identify No safety concern o
Propylene vapor flow to D~ |FV110 malfunction fully open Too high C3" concentration > -
1014 via FQ110 activity catalyst change
IN flow to D-101A [No cause identify No safety concern No
5O flow to J-101A [No cause identify No safety concern No
[Vent gas D-101A to E-111___|No cause identify No safety concern No
Siurry flow D-101A to D-101B | No cause identify. No safety concern o
[Sturry flow D-101A to D-101C |No cause identify No safety concern o
[Sturry flow D-101A to D-101D [No cause identify No safety concern No
[Slurry flow D-101A to D-102A [No cause identify No safety concern
High No
Waste Hexane flow D-101A to |No cause identify. No safety concern o
D-109 via xcv 111
Waste Hexane flow D-101A to | No cause identify. No safety concern ©
D-110 via xcv 111
[Waste Hexane flow D-101A to [No cause identify No safety concern o
D-109 via dump out line.
[Waste Hexane flow D-101A to [No cause identify No safety concern -
D-110 via dump out line.
Hexane flow P-107A/B to D- | No cause identify. No safety concern o
101A via FQ171
Hexane flow P-107 toslurry | No cause identify No safety concern o
transfer line
[T-Cat Loader (22-1101) No cause identify. No safety concern No
Donor Loader (2-114) [No cause identify No safety concern No
Brine flow to jacket D-101A | misoperation (block valve) High temp control at D-101
via V110 Catalyst high reaction > fine o
catalyst -> high reaction in
Reactor
Brine flow to jacket D-101A | No cause identify. No safety concern o
via TV110 (valve fail open)
[TEAL flow to D-101A via FQ141 misoperation (block valve] No safety concern o
Propylene vapor flow to D- | misoperation (block valve) No safety concern o
1014 via FQ110
Seal oil flow to J-101A [misoperation (block valve) Mech seal damage —> AR ; ;a;z f;e(:::::) v Y 5 |1 Auto switching of seal
Propylene leak to seal oil > VCE  Uoo1 larm) oil pump
Seal oilflow to J101A Pump stop Vech seal damage > 1. Gas detector v U | Auto switching of seal
Propylene leak to seal oi 1] 1 [2 P92 (alarm) 3 |oil pump
3. L1921 (alarm)
[Vent gas D101Ato E-111 | No cause identify No safety concern No
Siurry flow D-101A to D-1018 | Misoperation (line up) / Low flow | Catalyst line plug o
Hexane (no safety concern)
Slurry flow D-101Ato D-101C (line up) / Low flow ~[Catalyst line plug. No
Hexane (no safety concern)
Low  [Slurry flow D-101A to D-101D |Misoperation (line up) / Low flow _|Catalyst line plug o
Hexane (no safety concern)
Siurry flow D-101A to D-102A |Misoperation (line up) / Low flow | Catalyst line plug
Hexane - > Can't transfer main catalyst No
to dilution drum (Reduce Prod
cate)
Waste Hexane flow D-101A to |High Siphon position No safety concern o
D-109 via xcv 111
Waste Hexane flow D-101A to [High Siphon position No safety concern o
D-110 via xcv 111
Waste Hexane flow D-101A to |No cause identify. No safety concern o
D-109 via dump out line.
Waste Hexane flow D-101A to |No cause identify. No safety concern o
D-110 via dump out line.
Hexane flow P-107A/B to D- | No cause identify. No safety concern o
1014 via FQ171
Hexane flow P-107 toslurry | Misoperation (line up) / Low flow | Catalyst line plug
transfer line Hexane - > Can't transfer main catalyst o




[iN flow to D-101A [No cause identify [No safety concern I T Tno] |
[Donor Loader (z-114) [No cause identify [No safety concern || [ 1 Inof |
Parameter : Pressure
6w DEVIATION [CAUSES [CONSEQUENCES STL]R[PS Safeguards ST L] R[ReC ONs __[COMMENTS
Brine pressure to jacket D | No cause identify. No safety concern -
1014 via Tv110
[TEAL pressure to D-101Avia | No cause identify No safety concern o
Fa141
Propylene vapor pressure to | No cause identify No safety concern "
D-101A via FQ110
1N pressure to D-101A PICV953 misoperation fully open 15v9502 (2) pipeline will crack
:r\i:;:s:;;(:Iz:?:;;;mm 3|12 |svio) 3 |s |+ |proo03s2 before drum
3. PIZ110 alarm
AN pressure to D-101A misoperation (open bypass line) igh Pressure to D-101A > D-101 1.5v9502 (2) pipeline will crack
oressure HIGH HIGH - yCE 1|2 |2svaoi(a) 3 |5 [a |pr-o0352 before drum
3. PIZ110 alarm
5O pressure to 1 101A [No cause identify No safety concern No
[Vent gas D-101A to E-111___|No cause identify No safety concern No
Siurry pressure D-101Ato D |No cause identify. No safety concern o
1018
Slurry pressure D-101A to D- | No cause identify No safety concern o
101
High |10y pressure D-101A to D [No cause dentiy No safety concern o
1010
Siurry pressure D-101A to D- | No cause identify No safety concern -
1024
Waste Hexane pressure D- | No cause identify No safety concern o
1014 to D-109 via xcv 111
Waste Hexane pressure D- | No cause identify No safety concern o
1014 to D-110 via xcv 111
Waste Hexane pressure D- | No cause identify No safety concern
1014 to D-109 via dump out No
line
Waste Hexane pressure D- | No cause identify. No safety concern
1014 to D-110 via dump out No
line
Hexane pressure P-107A/B to |No cause identify. No safety concern o
D-1014 via FQ171
Hexane pressure P-107A/B to |No cause identify. No safety concern o
[surry transte ine
[TK-Cat Loader (22-1101) No cause identify. No safety concern No
Donor Loader (2-114) [No cause identify No safety concern No
Brine pressure to jacket D- | No cause identify. No safety concern o
1014 via Tv110
[TEAL pressure to D-101Avia |No cause identify No safety concern o
Fa141
Propylene vapor pressure to | No cause identify No safety concern o
D-1014 via FQ110
1N pressure to D-101A No cause identify No safety concern No
5O pressure to J-101A Pump stop Propylene leak to seal oil —> VCE 1. Gas detector | Auto switching of seal
1| 1 |2 Pi921 (alarm) 1B Lot puns
3. L1921 (alarm)
[Vent gas D101Ato E-111 __|No cause identify No safety concern No
Slurry pressure D-101Ato D- |Misoperation (line up) / Low flow [Catalyst line plug No
1018 Hexane (no safety concern)
Slurry pressure D-101A to D- [ Misoperation (line up) / Low flow |Catalyst line plug. No
101 Hexane (no safety concern)
Siurry pressure D-101A to D- | Misoperation (iine up) / Low flow | Catalyst line plug o
1010 Hexane (no safety concern)
Slurry pressure D-101A to D- | Misoperation (iine up) / Low flow | Catalyst line plug
ow  |1028 Hexane - > Can't transfer main catalyst
to dilution drum (Reduce Prod No
rate)
(no safety concern)
Waste Hexane pressure D- | No cause identify No safety concern o
1014 to D-109 via xcv 111
Waste Hexane pressure D- | No cause identify No safety concern o
1014 to D-110 via xev 111
Waste Hexane pressure D- | No cause identify No safety concern
1014 to D-109 via dump out No
line
Waste Hexane pressure D- | No cause identify. No safety concern
1014 to D-110 via dump out No
line
Hexane pressure P-107A/8 to | Misoperation (line up) / Low flow | Catalyst line plug o
D-101A via FQ171 [Hexane (no safety concern)
Hexane pressure P-107A/8 to | Misoperation (line up) / Low flow | Catalyst ine plug o
slurry transfer line Hexane (no safety concern)
[TK-Cat Loader (22-1101) No cause identify No safety concern No
| [Donor Loader (z-114) [No cause identify [No safety concern T 1T 1 T o[
Parameter : Temp
6w DEVIATION [CAUSES [CONSEQUENCES STL]R[Ps Safeguards ST L] R[ReC [COMMENTS
Brine temp to jacket D-101A | No cause identify. No safety concern o
via TV110
[TEALtemp to D-101Avia |No cause identify No safety concern o
Fa141
Propylene vapor temp to D- | No cause identify No safety concern o
1014 via FQ110
1N temp to D-101A No cause identify No safety concern No
SO temp to -101A [No cause identify No safety concern No
[Vent gas D101Ato E-111 __|No cause identify No safety concern No
Slurry temp D-101A to D-1018|No cause identify. No safety concern o
Siurry temp D-101A to D-101C|No cause identify. No safety concern -
Slurry temp D-101A to D-101D|No cause identify No safety concern o
High  [Slurry temp D-101A to D-102A| No cause identify No safety concern o
[Waste Hexane temp D-101A |No cause identify No safety concern o
t0 D-109 via xcv 111
Waste Hexane temp D-101A | No cause identify. No safety concern o
t0 0110 via xcv 111
Waste Hexane temp D-101A | No cause identify No safety concern o
to 0-109 via dump out ine
Waste Hexane temp D-101A | No cause identify. No safety concern o
to 0-110 via dump out ine
Hexane temp P-107A/B to D- | No cause identify. No safety concern o
1014 via FQ171
Hexane temp P-107A/Bto |No cause identify. No safety concern o
slurry transfer line
[TK-Cat Loader (22-1101) No cause identify No safety concern No
Donor Loader (2.114) [No cause identify No safety concern No
Brine temp to jacket D-101A | No cause identify. No safety concern Nm
via TV110
[TEAL temp to D-101Avia |No cause identify No safety concern No
Fa141
Propylene vapor temp to D- | No cause identify. No safety concern o
101A via FQ110
1N temp to D-101A No cause identify No safety concern No
SO temp to -101A [No cause identify No safety concern No
[Vent gas D101A to E-111 | No cause identify No safety concern No
Slurry temp D-101A to D-1018|No cause identify. No safety concern -
Siurry temp D-101A to D-101C|No cause identify No safety concern o
Siurry temp D-101A to D-101D|No cause identify No safety concern o
Low  [Slurry temp D-101A to D-102A[No cause identify No safety concern o
Waste Hexane temp D-101A | No cause identify No safety concern o
t0 D109 via xcv 111
Waste Hexane temp D-101A | No cause identify No safety concern o
to D-110 via xev 111
Waste Hexane temp D-101A | No cause identify No safety concern o
t0 0-109 via dump out ine
Waste Hexane temp D-101A | No cause identify. No safety concern o
to D-110 via dump out ine
Hexane temp P-107A/B to D- | No cause identify. No safety concern o
101A via FQ171
Hexane temp P-107A/Bto _|No cause identify. No safety concern o
slurry transfer line
[TK-Cat Loader (22-1101) No cause identify No safety concern No
Donor Loader (2-114) [No cause identify No safety concern No
Parameter : Level
DEVIATION causes Es s[L]R]es safeguards s[L]r oNs _[comMMENTS
D-101A level L2110 malfunction low LEVEL D-101A HIGH HIGH - 1.5V101(2)
High Pressure D-101AHIGH HIGH > | 3 [ 1 | 2 |2 PICZ110 (alarm) 5|5 |3 |ppoo3s2
vee
[ tow |p-101Alevel No cause identify No safety concern No.
Parameter : Mixing
[oeviaTion [causes [ Es [s]c]Rr]es [safeguards [sTclr] ONS _|COMMENTS
High _|)-101A speed (RPM) [No cause identify |No safety concern i i [ Tnof |
Low | I101A speed (RPM) [-1otAstop TNo safety concern 11 I T Ino I




Company : PP1
Node:2 0-102A,0-103,P-103A/8

Hazop Work sheet
Facility : TK-Catalyst preparation
Design ntention

Drawings : JA1-0101

Temperature
Pressure :
Parameter : Flow Meet IPL CIRTERIA (Y/N)?
[DEVIATION [CAUSES [CONSEQUENCES R [IPLs. INDEPENDENT | EFFECTIVE | AUDITABLE [Safeguards S | L | R [RECOMMENDATIONS OMMENTS.
HIGH [Slurry flow D-1018 to D-102A No safety concern No
Sturry flow D-101Cto D-102A No safety concern No
Sturry flow D-1010 to D-102A No safety concern No
Slurry flow D-1028 to D-102A v No
slurry flow D-102A to D-103 via SDV114/XCVIT No safety concern o
Slurry flow D-102A to D-103 via No cause identify No safety concern o
SDV1148/XCV1158
slurry flow D-102A to D-1018 y No
slurry flow D-102A to D-101C No safety concern No
siurry flow 0 safety concern o
sturry flow D102A to D-102A (0 safety concern 0
slurry flow D-102A to D-109 o safety concern o
slurry flow D-102A to D-110 o safety concern o
hexane flow P-107A/6 to D-102A via FQ171 o safety concern o
hexane flow o No safety concern No
brine flow to D-102A No safety concern No
1N flow to D-102A via PV120-1 No safety concern No
[Vent gas flow to D-102A via PV120-2 No safety concern o
Seal ol flow to - 102 No safety concern o
brine flow to 0-103 No safety concern o
Seal oil flow to )-103 No safety concern o
sturry flow D103 to P-103A No safety concern 0
slurry flow D-103 to P-1038 No safety concern o
sturry flow D-103 to D-109 via bottom flush vaive No safety concern o
Sturry flow D-103 to D-110 via bottom flush vaive |No cause identiy No safety concern o
[Vent gas flow to D103 via PV120-2 No cause identify No safety concern No
[Sight glass fine 221102 No cause identify No safety concern o
(c:
hexane flow to P-103A via xcv17A No safety concern No
hexane flow to P-1038 via xcv1178 No cause identify. Nosafety concern No
Catalyst flow P-103At0 D-201 SICZ130A malfunction high high high catalyst feed - high
reaction D-201 -> run away -> lump No
Catalyst flow P-1038 to D-201 SICZ1308 malfunction high high high catalyst feed > high
reaction D-201 > run away > lump No
Donor flow P-105A/8/C/0 to catalyst ine SICZ104 malfunction high high high donor feed to D-201 >
low reaction -> pressure D-201 high No
high -> Vi
Low/No__[Slurry flow D-1018 to D-102A No safety concern No
lurry flow D-101C o D-102A No safety concern No
lurry flow D101 to D-102A No safety concern No
lurry flow D-1028 to D-102A No safety concern No
slurry flow D-102A to D-103 via SOVI14/XCV11 No safety concern o
(Buffer drum can maintain 3 hrs)
[sturry flow D-102A to D-103 via No cause identi No safety concern o
SOV1148/XCV1158 (Bufer drum can maintain 3 hrs)
slurry flow D-102A to 01018 v No
slurry flow D-102A to D-101C No safety concern No
slurry flow D-102A to 01010 No safety concern No
sturry flow D102 to 01024 No safety concern No
slurry flow D-102A to D-109 No safety concern No
sturry flow D102 to D110 No safety concern No
hexane flow Q171 No safety concern No
hexane flow to ine Up)/Lowflow |Catalyst line plug o
Hexane (no safety concern)
brine flow to D-102A "
No safety concern
[1N flow to D-102A via PV120-1 [No cause identify No safety concern No
Vent gas flow to D-102A via PV120.2 No cause identify No safety concern No
Seal ol flow to 1- 102 misoperation (block valve] N T Gas detector v v v ]
et R e o o o [t
3. U921 (alarm)
Seal ol flow to J-102A Pump stop iech seal camage —> Propyiens 1. Gas detector v v 0 1 o tching of seal
leak to seal oil > VCE 1 (2 P21 falarm) P oitpume
3. U921 (alarm)
brine flow to D-103
No safety concern
Seal il flow t0 1-103 misoperation (block valve] \iech seal darage > Fropyine N5 ;a;z :e‘(t‘r.(ar’ v v v R [ —
leak to seal oil > VCE 5 L1021 (aarm) oil pump
sealoilflow to 1103 Pump stop Mech seal damage > Propylene 1. Gas detector Y " " 1. Auto switching of seal
leak to seal oil > VCE 1 (2 Pio21 falarm) 0P oitpump
3. U921 (alarm)
sturry flow D-103 to P-103A No safety concern No
slurry flow D103 to P-1038 No cause identify No safety concern No
slurry flow D-103 to D-109 via bottom flush vaive |No cause dentify No safety concern o
Slarry flow D-103 to D110 via bottom flush valve |No cause identify No safety concern o
Vent gas flow to D-103 via PV120-2 No
Sight glass line 221102 No cause identiy No safety concern o
(Catlayst flow measurement)
hexane flow to P-103A via xcvI17A v No
@ P-1038 via xcv1178 No safety concern No
Catalyst flow P-103A 0 D201 No safety concern No
Catalyst flow P-1038 to D-201 No safety concern No
[Donor flow P-105A/8/C/D to catalyst ine No safety concern No
Parameter : Pressure
[DEVIATION AUSES [CONSEQUENCES R [P Safeguards S | L | R [RECOMMENDATIONS __[COMMENTS
HiGH urry pressure D-1018 to D-1024 No safety concern No
urry pressure D-101C to D-102A No safety concern No
lurry pressure D-1010 to D-102A No safety concern No
lurry pressure D-1026 to D102A No safety concern No
slurry pressure D-102A to D-103 via No safety concern o
S0V114/XCV115A
E via No safety concern o
V1148/XCV1158
slurry pressure D-102 No safety concern No
slurry pressure D-102A to € No safety concern No
slurry pressure D-102A to D-1010 No safety concern No
sturry p No safety concern No
slurry p No safety concern No
slurry pressure D-102A to No safety concern No
hexane pressure P-107A/B to D-102A via FQ171 No safety concern o
E tosiury No safety concern ~
[brine pressure t0 5-102A No cause identify Nosafety concern No
1N pressure to D-102A via PV120-1 PICVSS3 misoperation full pen [,uore o o1an 0101 159502 (2) v v v pipeline willcrack
ressare HIGH HIGH o VCE 2 [2.5v101(2) 3 fs | $P-0-0220 before drum
3. PIZ110 alarm
1N pressure to D-102A via PV120-1 [misoperation (open bypass line) igh Pressure t0 D101 > 0101 1.5v9502 (2) v v 0 pipeline willcrack
ressare HiGH HoH VG 2 [2.5v101(2) 3]s |a PP-0-0220 before drum
3. PIZ110 alarm
Via PV1202 0 safety concern No
Seal oil pressure to 1024 o safety concern No
brine pressure to D-103 o safety concern No
[Seal oil pressure to 103 0 safety concern No
[Slurry pressure D-103 to P-103A misoperation (block valve) igh High pressure - line crack L [Fsvire12a) ) v v v lals 00220
lvee 2. P1130A alarm
slurry pressure D-103 to P-1038 misoperation (block valve] Clgih High pressure > line crack > S v v v Tals 00229
Slurry pressure D-103 to D-109 via bottom flush _|No cause dentify No safety concern o
Jvalve
slurry flow D-103 to D110 via bottom flush vaive |No cause identity No safety concern o
Vent gas flow to D-103 via PV120-2 [No cause identify No safety concern No
Sight glass fine 2211 No cause dentify No safety concern
No
(Catlayst flow measurement)
hexane flow to P-103A via xcvI17A y No
hexan: P-1038 via xcv1178 No safety concern No
Catalyst flow P-103At0 D201 No safety concern No
Catalyst flow P1038 to D-201 No safety concern No
Donor flow P-105A/8/C/D to catalyst ine No safety concern No
Low/o |51 pressure D-1018 to D-102A Misoperation (line up) / Low flow _ |Catalyst ine plug No
[Hexane (no safety concern)
Siurry pressure D-101C to D-1024 Misoperation (Ine up) / Low flow | Catalyst ine plug o
Hexane (no safety concern)
Slurry pressure D-101D to D-102A Misoperation (iine up) / Low flow _|Catalyst line plug o
Hexane (no safety concern)
Sturry pressure D-1028 to D-102A Misoperation (Iine up) / Low flow | Catalyst ine plug o
Hexane (no safety concern)
Slurry pressure D-102A to D-103 via Misoperation (Iine up) / Low flow _|Catalyst line plug o
S0V114/XCV115A Hexane (no safety concern)
slurry p via p)/Lowflow _|Catalyst ine plug No
SDV1148/XCV1158 Hexane (no safety concern)
slurry pressure D-102A to D-1018 Misoperation (ine up) / Low flow | Catalyst line plug. o
Hexane (no safety concern)
Slurry pressure D-102A to D-101C Misoperation (iine up) / Low flow _|Catalyst line plug o
[Hexane (no safety concern)
slarry pr (ineup)/Lowflow _|Catalyst line plug ~
Hexane (no safety concern)
slurry pressure D-102A to D-102A Misoperation (iine up) / Low flow _|Catalyst line plug
Hexane > Can't transfer main catalyst to o
dilution drum (Reduce Prod rate)
(no safety concern)
slurry pressure D-102A to D-109 ine up) / Low flow
Hexane > Can't transfer main catalyst to o
lution drum (Reduce Prod rate)
(no safety concern)
slurry pressure D-102A to D-110 ine up) / Low flow
Hexane > Can'ttransfer main catalyst to o
dilution drum (Reduce Prod rate)
(no safety concern)
D-102Avia FQ171 No safety concern "




hexane pressure P-107A/B to slurry transfer line|No cause identify No safety concern o
1001024 [No safety concern No
N pressure to D-102A via PVI20-1 y No
N pressure to D-102A via PV120-1 y No
nt gas pressure to D-102A via PV1202 No safety concern No
eal oil pressure to 11024 o safety concern 0
00103 0 safety concern 0
Seal ol pressure to 1103 o safety concern 0
slurry pressure D-103 to P-103A y o
sturry pressure D-103 to P-1038 o safety concern 0
slurry pressure D-103 to D-109 via bottom flush o safety concern o
valve
slurry flow D-103 to D110 via bottom flush vaive [No cause identify No safety concern o
t0D-103 via PV1202 No safety concern No
Sight glass line 221102 No cause dentify No safety concern o
(Catlayst flow measurement)
hexane flow to P-103A via xcvI17A v o
an: P-1038 via xcv1178 o safety concern o
Catalyst flow P-103A to D-201 o safety concern 0
Catalyst flow P-1038 to D-201 o safety concern 0
Donor flow P-105A/8/C/D to catalyst ine o safety concern o
Parameter : Temp
CAUSES [CONSEQUENCES R IPLs [Safeguards S | L R [RECOMMENDATIONs __[COMMENTS
HiGH y No
lurry temp D-101C to D-102A v No
lurry temp D-101 to D-102A No safety concern No
urry temp D-1026 to D-102A No safety concern No
Slurry temp D-102A to D103 via No safety concern o
S0V114/XCV115A
slurry temp D-102A to D-103 via No safety concern .
V114B/XCV1158
slurry temp D102 to 01016 No safety concern No
slurry temp D-102A to D-101C y No
sturry temp D-102A t0 D-101D No safety concern No
slurry temp D-102A to D-102A o safety concern o
slurry temp D-102A to D109 0 safety concern 0
slurry temp D-102A to D-110 0 safety concern o
hexane temp P-107A/B to D-102A via FQ171 o safety concern o
hexane temp P-107A/B to slurry transfer line o safety concern o
rine temp to D-102A No safety concern No
N temp to D-102A via PV120 1 No safety concern No
N temp to D-102A via PV1201 No safety concern No
nt gas temp to D-102A via PV120-2 No safety concern No
eal oil temp to )-102A o safety concern o
brine temp to D-103 o safety concern 0
Seal ol temp t0 /103 o safety concern o
sturry temp D-103 to P-103A o safety concern o
sturry temp D-103 to P-1038 o safety concern o
sturry temp D-103 to D-109 via bottom flush, No safety concern o
Jvaive
slurry flow D-103 to D110 via bottom flush vaive [No cause identity No safety concern "
[Vent gas flow to D-103 via PV120-2 No safety concern No
Sight glass line 221102 No cause dentify No safety concern o
(Catlayst flow measurement)
hexane flow to P-103A via xcvI17A No safety concern o
hexant P-1038 via xcv1178 y No safety concern o
Catalyst flow P-103At0 0-201 No safety concern A
atalyst flow P-1038 to D-201 y No safety concern 0
nor flow P-105A/B/C/D to catalyst line- No safety concern o
Low lurry temp D101 to D-102A No safety concern o
lurry temp D-101C to D-102A No safety concern No
lurry temp D101 to D-102A No safety concern No
lurry temp D1028 to D-102A No safety concern No
slurry temp D102 to D-103 via No safety concern o
SDV114/XCV115A
slurry temp D-1024 to D-103 via No cause identity No safety concern -
SDV1148/XCV1158
slurry temp D-102A t0 D-1018 v No
slurry temp D102 to D-101C No safety concern No
slurry temp D-102A to D-1010 No safety concern No
slurry temp D-102A to D-102A No safety concern No
slurry temp D-102A to D-109 No safety concern No
slurry temp D-102A to D-110 No safety concern No
hexane temp P-107A/8 to D-1024 via FQ171 0 safety concern o
p P-107A/8 to slurry 0 safety concern 0
brine temp to D-102A 0 safety concern 0
1N temp to D-102A via PV120-1 y o
1N temp to D-102A via PV120-1 o safety concern 0
Vent gas temp to D-102A via PV1202 No safety concern No
Seal ol temp to /1024 No safety concern No
brine temp to 0-103 No safety concern No
Seal ofl temp to )-103 No safety concern No
sturry temp D-103 to P-103A No safety concern No
slurry temp D103 to P-1035 No safety concern No
slurry temp D-103 to D-109 via bottom flush No safety concern o
valve
Slarry flow D-103 to D110 via bottom flush valve |No cause identify No safety concern o
Vent gas flow to D-103 via PV120-2 [No cause identify No safety concern No
Sight glass line 221102 No cause dentify No safety concern o
(Catlayst flow measurement)
hexane flow to P-103A via xcvI17A No safety concern No
@ P-1038 via xcv1178 No safety concern No
Catalyst flow P-103A 0 D201 No safety concern No
Catalyst flow P1038 to D-201 No safety concern No
[Donor flow P-105A/8/C/D to catalyst ine No safety concern No
Parameter : Level
DEViATION causes ISEQUENCES R [ipLs [safeguards s[L]r commenTs
01024 112120 malfunction low LEVEL D-102A HIGH HIGH - Pressure 15102 (2)
High D-102 HIGH HIGH -> VCE 2 |2.PICZ120 (alarm) s|s|s $P-0-0220
D-103A [No cause identify No safety concern
D-102A L1Z120 malfunction high LEVEL D-102A Lowiow - Can't mixing T TRCZ210A alarm
> high cat conc. -> D-201 Run away 2. 112211 alarm
Low 1[5 ot o s|s|s PP-0-0220
4. 5201 (2)
01034 misoperation (block vavie] LEVEL D-102A Lowiow - Can't mixing. 1. TRCZ210A alarm
> high cat conc. -> D-201 Run away 2. 112211 alarm
! |3 z211 alarm N P0-0220
4. 5201 (2)
Parameter : Mixing
DEviaTion causes consequences R [ipLs [safeguards s [ L] R [Rec commenTs
High 102 [No cause identify No safety concern No
103 No cause identify No safety concern No
1022 LEVEL D-102 Lowiow - Can't mixing. T TRCZ210A alarm
igh cat conc. > D-201 Run away 2. 112211 alarm
Low 1 [y s o s|s|s PP-0-0220
11024 stop 4.5v201 (2)
103 LEVEL D-102A Lowiow - Can't mixing. 1 TRCZ210A alarm
> high cat conc. -> D-201 Run away 2. 112211 alarm
! |3 eiz211 alarm M Pro-0220
|J-103 stop 4. 5201 (2)




Hazop Work sheet

Company Facility : TEAL System Drawings
Node:1 Db-104 Design intention
Temperature c
Pressure Kg/cmg
Parameter : Flow Meet IPL CIRTERIA (Y/N)?
6w DEVIATION [CAUSES [CONSEQUENCES S C]RJPS INDEPENDENT | EFFECTIVE | AUDITABLE [Safeguards s R_|RECOMMENDATIONS _|COMMENTS
Flow AT from D-104 high | No cause identity > Double block _|No Safety concern No
valve
Flow AT from D-104 to D-104 |No cause identity —> Double block _|No Safety concern No
high valve
Flow AT from D-104 to D-101 | No cause identity > Double block | No Safety concern No
high valve
Flow AT from D-104 t0 22-104 | No cause identity —> Alway fully _|No Safety concern No
high open valve
Flow IN to D-104 high PC-140 error read low —> Open N to |D-101 high pressure (1N) —> No No
D-104 safety concern
Flow vent gas from D-104 to £-| PC-140 error read high —> Open vent |No Safety concern No
111 high gas line to D-111
Flow 1N to D-104 high [No cause identity —> Blind flange use |No Safety concern No
Flow HX from D-107 to top D- | No cause identity —> Double block | No Safety concern No
104 high valve
Flow HX from D-107 to [No cause identity —> Double block | No Safety concern No
Bottom D-104 high valve
High/More [Flow AT from D-104 to D-109|No cause identity > Double block | No Safety concern No
high valve
Flow AT from 22-101 to D-109 | No cause identity —> Double block | No Safety concern No
high valve
Flow AT from 2Z-101 to P~ |No cause identity —> Alway fully | No Safety concern No
104/8 high open valve
Misoperation - Fully stoke valve | High activity > High temp.—> |5 |1 |1 |1 TRCZ210A & 112212 & PRZ210(Interock - CO) => (1) |Y v v 5 5 3
Run away > VCE 2. 5V201 & V2018 @ 44.9 bar (2)
3. 71201 (alarm) => (1) PP-0-0243
Flow AT from P-104A/8 to D-
201 high Misoperation > Adjust VWVF fully | High activity > High temp.. 5 |1 |1 |1 TRCZ210A&T1Z212 & PRZ210(Interock — CO) => (1) |V v U GHENE
MV 100% Run away > VCE 2. 5V201 & V2018 @ 44.9 bar (2)
3. 71201 (alarm) => (1) PP-0-0243
Flow AT from 2Z-1201 high | No cause identity —> Double block | No Safety concern No
valve
Flow AT from D-104 low. No cause identity —> Normally close _|No Safety concern No
Flow AT from D-104 to D-104 |No cause identity —> Normally close |No Safety concern No
low
Flow AT from D-104 to D-101 | No cause identity --> Normally close _|No Safety concern No
low
Flow AT from D-104 to 22-104 | Misopearation - Block valve close | No at feed to D-01 > Low No
low activity ~> No safety concern
[Flow 1N to D-104 low. > Block valve close _|No Safety concern No
Flow vent gas from D-104 to E-| Misopearation > Block valve ine_|D-101 high pressure —>VCE |3 |1 1.5V-104 () 333
111 low vent to E-111 close
Flow 1N to D-104 low, [No cause identity --> Normally close _|No Safety concern No
Flow HX from D-107 to top D- | No cause identity —> Normally close _|No Safety concern No
Low/no 1040w
Flow HX from D107 to [No cause identity —> Normally close | No Safety concern No
Bottom D-104 low
Flow AT from D-10 to D-109 | No cause identity > Normally close _|No Safety concern No
low
Flow AT from ZZ-101 to D-109 |No cause identity —> Normally close |No Safety concern No
low
Flow AT from 2Z-101 to P- | Misopearation > Block valve close | No at feed to D-01 —> Low No
104/8 low activity —> No safety concern
[Misoperation - No stoke valve Noat feed to D-01 > Low No
Flow AT from P-104A/8 to D- activity —> No safety concern
01 low Misoperation - Adjust VVF MV 0% No at feed to D-01 > Low No
activity ~> No safety concern
Flow AT from 22-1201 low___|No cause identity > Normally close _|No Safety concern No
No
Parameter : Pressure
DEVIATION [CAUSES [CONSEQUENCES S L[ RJPs Safeguards S R_[RECOMMENDATIONS __|COMMENTS
PC-140 error read low —> Open IN to |D-101 high pressure (1N) —> No No
D-104 safety concern
Misopearation — Block valve line | D-101 high pressure (1N) —> No No
More/High|0-104 pressure high |vent to E-111 close during AT receive |safety concern
from D-104
Misopearation > Block valve line  [0-101 high pressure (6 Bar) > [3~ [1 ]2 |1.5v-104(2) v v U
lvent to E-111 close during HX receive |VCE 3 3
from D-107
Noftow |p-104 pressure low PC-140 error read high > Open vent_|No Safety concern No
gas line to D-111
Parameter : Temp
[6W__[oeviATioN TcAUSES TCONSEQUENCES [sTilRlPs Safeguards [ [ L] R [RecommenpaTions [comments |
|More/High [Temp. D-104 high [No event 1 v | |
[No/tow [Temp. D-104 low [No event | || 1T no | | |
Parameter : Level
DEVIATION causEs [conseQUENCES s[e]R]es safeguards s R [Rece [comments
‘Mm/mgh Level D-104 high [Misoperation > Forget to close D-104 level high > Leak to 3 (1|2 |Wuzi0 v v v 3 3 PP-0-0243
Noflow |Level D104 low Misoperation > Block valve close |D-01 low activity > Nosafety | o | o[ o No
concern




Hazop Work sheet

Company Facility : hexane system Drawings :
Node:1 Hexane system Design intention
Temperature : c
Pressure Ke/emg
Parameter : Flow Meet IPL CIRTERIA (Y/N)?
[ow DEVIATION [CAUSES [CONSEQUENCES L[ RiPLs INDEPENDENT [ EFFECTIVE | AUDITABLE [Safeguards R_[RECOMMENDATIONS __|[COMMENTS
Flow HX from HD1t0 D-107 _|No cause identity > Double block | No safety concern No
high valve
D107 to 113 y > Fullyopenat | No safety concern No
high
Flow VG from E-113t0 22~ |No cause identity —> Fully openat | No safety concern No
1501 high
721501100 v penat [N safety No
107 high normal operation
Flow 22-1501 to Vent cat. Line.[PC-170 error read high > Fuly open _[D-107 pressure low -—> No safery No
high valve concern
Morehigh Flow 2N to D-107 high PC-170 error read low —> Fully open |D-107 pressure high (2 Bar) > No
28 to 0-107 o safety concern
Flow Fx from D-107 to P-107 _|No cause identity — Double block | No safety concern No
hich e
P 107100107 >Double block _|No safety concern No
high vaive
Flow HX from P-107t0 2107 _|No cause identity > Double block | No safety concern No
high vaive
10710 D101 y No safety No
high vaive
Flow HX from P-107to D-109|No cause identity — Double block | No safety concern No
high valve
HD1 to D107 v No safety concern No
low normal operation
D107 t0E113 Blockvalve close [D-107 pressure high (6 bar) —> |3 1 [@sv-107 v v v 3 [pP00254
v
Flow VG from E-113 1022~ |Misoperation —> Block valve close __[D-107 pressure high (6 bar) —> |3 1 [@sva07 v U v 3 [PP00254
1501 low vee
71501100 —>Blockvalve close _[D-107 pressure high (6 bar) —> |3 1 @07 v v v 3 [pP00254
107 low
Flow 221501 to Vent cat. Line_Misoperation —> Block valve close _[D-107 pressure high (6 bar) —> |3 1 [@sv-i07 v U v N EXXTT
vee
Noftow Flow 2N t0 D-107 low No cause identity —> Fully close at__|No safety concern No
Flow Fix from D-107 to P-107 _|No cause identity - Fully close at | No safety concern No
low
P107t00-107 y—> Fullycloseat | No safety concern No
Flow HX from P-107t0 2107 _|No cause identity > Fully close at | No safety concern No
10710 D101 y Nosafety No
low normal operation
Flow HX from P-107t0 D-109|No cause identity > Fully close at | No safety concern No
low
Parameter : Pressure
CAUSES [CONSEQUENCES L Safeguards R_[RECOMMENDATIONS __|[COMMENTS
5107 pressure hgh PC-170 error read low while hexane _[D-107 pressure high —>VCE |3 v v v @ 0250
receive
|mmmm . PC-170 error read high whil hexane |No safety concern o ‘
receive
Parameter : Temp
[ow CAUSES [CONSEQUENCES L Safeguards R_[RECOMIMENDATIONS __|COMMENTS
D-107 pressure high —>VCE |3 v v v @
More high Temp VG at top D-107 high alve BR close Pp-0-0254
¥ penat |Nosafety No
‘“’W/N" Temp VG at top D-107 low __|normal operation
Parameter : Level
[ow DEVIATION CAUSES [CONSEQUENCES LR [Ps Safeguards R_[RECOMIMENDATIONS __|COMMENTS
D-107 level igh Liz-170 error 107 3 2 [@sv-107 v v v @ 0258
Viore/High > vee (1) uz-170
Low/No D-107 level low L1Z-170 error [No safety concern No |
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Plant

MOC — Roc T/A 15 Nov 23 - 19 Mar 24

H D1 PSD 14D 5-19 Mar

cleaning every 6M
b NS N IR i |

8 days CSD 6.5 kT (15D) CSD 1.7 kT (4D) CSD 6.9 kT (16D) CSD 3.9 kT (9D) CSD 2.2 kT (5D) Idle 7.7 kT (SD18) CSD 5.6 kT (13D) CSD 3.4 kT (8D) CSD 4.8 kT (11D) CSD 3 kT (7D)

icLsD 8D

HD2 psD 9D
cleaning every 6M

8.5 days NN R IR

CSD 14.5 kT (29D) CSD 15.5 kT (31D) CSD 15.0 KT (30D) CSD+PSD 15.5 kT CSD 15 kT (30D) Idle 8.5 kT (SD17) CSD 9 kT (18D) CSD 9.2 kT (18D) CSD 11.5 kT (23D) €SD 10.5 kT (21D)
] HD3 |CSD.4D du.e to S.C ESD | éCLSD .50
cleaning every 6
v s —
Q& dave csb |Test EL-CAT CSD+TD 7.3 kT ik | orsk— | Idle 10 kT (SD12&TD19) CSD 7 kT (11D)
_H Y { I o 1 CLSD 9.5D
cleaning every — |
9M ->12M 9.5 I H B N | N RN [ I
dave CSD 14 kT (10D) CSD+TD 23.1 kT CSD+TD 6.3 kT CSD+TD 8.4 kT CSD 5.5 kT (4D) Idle 7.7 kT (SD4&TDS) CSD 11 kT (8D) CSD 11.2 KT (8D) CSD 11.3 KT (8D) €SD 9.9 kT (7D)
LDPE T/A (16D) 26 May-10 Jun PSD 4D
cleaning every 7 2
11 davs
LLDPE idle 7.1KT,
cleaning every 13-
>18 M i
9 dave /TA 15 D 2 CSD 6.6 kT (16D) TD 1 kT TD 2.3 kT TD 0.6 kT TD 2.2kT TD 1.8 kT TD 2.6 kT TD3.2kT
PP1 ~ CLSD6D 1117 Mar éCLSD 6D
cleaning every 7
& dave €SD 5.6 kT (13D) CSD 5.2 kT (14D) CSD 3.8 kT (11D) CsD (8D) CSD 2.5 kT (8D) CSD 9.9KT (27D) CSD 5.4 kT (13D) D 4KT CSD 6.1 kT (14D) €SD 6.5 kT (15D)
PP2 gmini CLSD 3 26-28 Feb CLSD+ Max Blend (19D) 17 Sep - 5 Oct
cleaning every 7
& dave CSD 13.4 kT (25D) CSD 11.3 kT (20D) €SD 5.9 kT (11D) CSD (23D) CSD 6.4 kT (12D) CSD 15KkT (25 D) CSD7.2kT(12D) | TD1kT €SD 7.3 kT (14D) TD4.7 kT TD 4.5 kT
PP3 PSD 4D 1-4 Apr %aso +PM SD 17D
cleaning every 1Y F L
g e NN ] | EEEEE
.2 adays TD12.1kT TD 6.3 kT TD 4.3 kT TD3.1kT PSD (3D) 23-26 Jun TD3.2kT TD 10.7 kT TD4.2kT TD 2.6 kT
ta
Turnaround

Cleaning S/D

Planned S/D
di
Tentative discussion

Commercial S/D

td
Commercial T/D
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N13M37338dU Safety Shower/Eye Washer
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N130959369U Diesel Generator
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PP1,2 EPR Dry Run Plan _ 2024
No. [#a Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 | Oct-24 | Nov-24 | Dec24 |

o

SR

& | & & number|da0 Plan | Plan | planate| Actual | Plan _ planate] Actual | Plan PlanDate| Actual | Plan |PlanDate Actual | Plan PlnDate Actual | Plan | PlanDate Actual | Plan | PlanDate | Actual [Plan e acus]plan| o scuofplan e acus[Pln e cusl
P1 I I I 1 I I 1

1 |PPL-PIP-001_D-201vhffa(FV217)
2 |PP1-PIP-002_D-202

3 |PP1-PIP-003_D-203(line SL)
4 |PP1-PIP-004_D-208

5 |PP1-PIP-005_D-1000A
6

7

8

9

> 0|0 w|>

PP1-PIP-006_D-201(Line SL)
PP1-PIP-007_D-203(Vent o)
PP1-PIP-008_D-209
PP1-PIP-009_D-210

oo o>

PP1-PIP-010_D-219A
11 [PP1-PIP-011_D-101A

12 [PP1-PIP-012_D-101C

13 |PP1-PIP-013_D-201
PP1-PIP-014_TK-507A

15 |PP1-PIP-015_D-206

16 |PP1-PIP-016 D208(P208A)
17 _|PP1-PIP-018_TK505D

o 0w|>olnw
5

olom|>
=

PP2

18 |PP2-PIP-001_D-2201

19 [PP2-PIP-002_D-2203(line SL)
20 |PP2-PIP-003_M-2211
PP2-PIP-004_D-2208

22 |PP2-PIP-005_T-2201

23 |PP2-PIP-006_P2208A

24 _|PP2-PIP-007_D-2209

25 |PP2-PIP-008_D-219C
PP2-PIP-009_D-2210

27 |PP2-PIP-010_D-2101

C D| 28 |PP2-PIP-011_D-2107

C 29 |PP2-PIP-012_D-2102

30 |PP2-PIP-013_D-22031sdv(Disc C2203)
31 |PP2-PIP-014_D-2206

32 |PP2-PIP-015_TK-2507

33 |PP2-PIP-016_D2209 (P2209A)

34 |PP2-PIP-017_TK2505D

>0
o woow>
~

o|o (>
N
-3

14[12[12 Total
*** Dry Run Report => qule- il 11 FMA
2023 Plan Exercise 3asaantiall FMB  digadl/ancian gl gl gl algadl/Aniay algadl/Aniay algadl/Aniay algadl/anniay alsI6l/Annia: alg 16/ AnLad aigE/AanLa: digadl/anniat
- FMC  uaelsi/ws vanle/ws vanli/ns vanl/ns vanld/s vanld/ws vaald/ws aaale/ws oaald/ws  waeld/ws  waele/ws  wale/ns
FMD  1fan/Inisal WS/ Intsal W/ InTsal W/ Intsal AW/ InTsnl Y/l W/l W/ nlsad WS/l W/ ntsal W/ Iwtsal Wi/ InTsad
EPR Dry Run PP1,2_2024 Link share drive 319report 2fax dry run >>>
BT Als]c]o EPR Dry Run PP1,2_2024_Exercise EPR Dry Run PP1,2_2024_Table top .
2] mExercise plan ® Exercise actual mtable top plan  mtable top actual
Exercis P 333 3 [12 |4 6 5 s 5 5 5 5 5 5
3 3 3 3 3 3 3 3
e Jactal | 3 [ 3] 3[3]12 |3 B
Table |Plan s | s[s[s5]2 |
P Jactual | 5 [ 5 | 5 | 5 |20 |4 2
ol P2 8 [ 88832 | 0
Acval [ 8 | 8 | 8 | 8 [ 3 A B c D A 8 c D

1. BM w31 Valve FIC279 VALVE SHOW CLOSE uaefi Fire alarm uazfl 3. FM wdailssmanmzanidusydy 1 uazisunsauwaOperator nnau
gas alarm vsvautiuane Field #200[321] asragauninouwud C3 1An LLQ”I“L'E“‘F"F"‘V!“"‘“ (MAmstiusangae 1 au) BM Insdwviudo
A5 1vat winuiau line 16 D-208 uavmn'm,l,tml.wﬂu FM & BM EC Room ."aqugliiintninantiiy iAnuw&elmivi D208 maﬂsumﬂam')“
nsulunasiiy 321 1EsdunEsdaduvidagsiy anduszdul uasuaPuaTusuY wsansawanna 1 du"

4.FM uav BM vinna1s ESD Plant BM na Emergency Shutdown wsax
2. FM udeingiaantinounsnnauuisindidui usnaauy 119 Wesne9nu Status

cooling Process Condition * Level, Pressure, Temp v Hi ati FM funsu
wagly Monitor sia‘lal

Page |1
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5.0CS Bdansyunaniinoune at.andaasis feviu OPE itla Fix monitor,
w3EuAEFLIWAYaTive Hydrant Svguss "303 ila Deluge Valve All
Process Polymerization

7.0SC uag FL 7nvunuuaziavinaumainhamdanuduFL
sa9nusia OSC "wuiunatiu 1 autinaan'lidvanilaandn
Buusassanuay wiamihadelvidiunenuaisaweua iwavinnns
havdauazindedainegua”

Page |2

6.0SC agUwinmsal uaraaumsaitaatiuly FL "aasiiAamiauda
HHuazandnlni

D-208 fiautiu 1au sansmhamdaaanainaaiiome aagillevin
asiilaFix monitor cooling structure TaasauuazfiviuguLway 126
a1 cooling RantAaLwdsIng "

8.0SC wsauunuinile valve ia Isolate ,OPSC wiatanas
o . v, o v, v a
Wuiza Engineer tiuasiiui 1au wsan PRID Tvizhaaduayy
Ausziumevivinnuiavinnsdauanssu

9.7iu File Man 11hvinansile Valve ,0SC sne9u
ga1unsaisia OPSC 12ihvinnsila
Valveiiu Fire man t2hvinn1sile Valve

11.05C s1a91usia OPSC "uazdianinsamuaundslaua
ganunsalnduganvlnd”

12. OSC uag¥in Fire maniznd@visiaanuavinany
aunsal Control Valve ga'lW'luaild3uainuidaune 16,

13.0SC udgsia OPSC "naufianunsamuauwdalaua wansal
AduganMznG valsendAan&nazanidu”

Page | 3

10.7u File Man #unsamuautnwdelauad 'Muduinds e
Cooling Equipment uaglasedsne

madnsyay'BM s1avnu Condition Plant " Level , Pressure, Temp
anadtdlullnfuan
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_ PP1 Shift C : EPR _ Dry run PP1 Case D-208
No.: PP1-PIP-004 _ D208_Pre Incident Plan Fire case

DATE : 10/04/2024
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