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HAZOP Hazard & Operability Study
DIN German Institute for Standardization
ASTM American Society for Testing and Materials
ASME American Society of Mechanical Engineering
BS British Standards
API American Petroleum Institute
PFD Process Flow Diagram
P&ID Piping & Instrumental Diagram
TPFD Total Probability to Fail Demand
SIL Safety Integrity Level
LOPA Layer Of Protection Analysis
ETA Event Tree Analysis
FTA Fault Tree Analysis
ALARP As Low As Reasonably Practicable
CCPS Center for Chemical Process Safety
MV Medium Voltage
LV Low Voltage
PVC Poly vinyl carbon
ESV Emergency Shut off Valve
PLC Programmable Logic Controller
HLL High Liquid Level
STR Strainer




TK Tank
P Pump
R Receiving Scraper
PRV Pressure Relief Valve
BPD Barrel per Day
BPSD Barrel per Stream Day
PCV Pressure Control Valve
Pl Pressure Indicator
PDI Pressure Differential Indicator
PAH Pressure Alarm High
PAL Pressure Alarm Low
I Interlock
PG Pressure Gauge
PT Pressure Transmitter
FAH Flow Alarm High
LIT Level Indicated Transmitter
LAH Level Alarm High
LAHH Level Alarm High High
ESD Emergency Shut Down
PSV Pressure Safety Valve
PIC Pressure Indicated Controller
MOV Motor Operated Valve
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WINTER SUMER WINTER | SUMER
COMPOSITION Mol. Frac. | Mol. Frac. COMPOSITION Mol. Frac. | Mol. Frac.
H20 0.0007 0.00 Ci11-CUT 0.0455 0.0468
N2 0.00 0.00 Cl12-CUT 0.0313 0.0321
CO2 0.00 0.00 C13-CUT 0.0256 0.0262
H2S 0.0007 0.0007 C14-CUT 0.0171 0.0175
METHANE 0.00 0.00 C15-CUT 0.0114 0.0116
ETHANE 0.00 0.00 C16-CUT 0.0085 0.0087
PROPANE 0.0078 0.0024 C17-CUT 0.0057 0.0058
I-BUTANE 0.0244 0.0175 C18-CUT 0.0057 0.008
BUTANE 0.0608 0.0479 C19-CUT 0.0028 0.0029
I-PENTANE 0.0808 0.0828 C20+ 0.0085 0.0087
PENTANE 0.0819 0.0840 COSs 0.00 0.00
C6-CUT 0.1195 0.1229 CH4S 0.0002 0.0001
C7-CUT 0.1337 0.1377 ETSH 0.0047 0.0045
C8-CUT 0.1451 0.1449 PRITHIOL 0.0040 0.0041
C9-CUT 0.0996 0.1025 BUITHIOL 0.0012 0.0012
C10-CUT 0.0711 0.0732 HXITHIOL 0.0024 0.0024
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PROPERTY QUANTITY
Sp.Gr @ 15C 0.7470
Sulphur (%Weight) 0.28
Viscosity @ 20°C 0.94
@ 30C 0.84
@ 40°C 0.75
Pour Point (*C) -39
Acidity (mg KOH/qg) <0.05
Salt (1Lb/MBBLS) 0
Water (%volume) <0.05
H2S(ppmw) 199
Evolved@160°C (ppm) 175
Operation Temp. (°C) 40
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HAZOP Study Report
General

lb&w”
PHA-pro Jisle 5 25,2 HAZOP 5518 =\ o)led sy

Facility Information:

Company: PERSIAN GULF STAR GAS OIL CO. (PGSOC)

Location: BANDAR ABBAS

Unit: TERMINAL INLET SCRAPER TRAP & STRAINER

Project ID: 3035-PO-ED-PR-PID-0001-BO

Study Duration:

Start: 10/8/2018

End: 12/11/2018

Methodology: HAZOP

Type: Hazard and Operability Analysis (HAZOP)

Comments: Persian Gulf Star Gas Condensate Refinery 36" Pipeline
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Overview

Number of Study Items:

Nodes: 2

Deviations: 12

Causes: 37

Consequences: 45

Safeguards: 52

Recommendations: 12

Remarks: 0

User Fields 1: 0

User Fields 2: 0

Total Cost of Implementation:




Drawings

Drawing File Path Place(s) Used Comment
3035- PO- ED-PR-PID-00001-BO Nodes: 1
(sheet No. 6/7) '
3035- PO- ED-PR-PID-00001-BO _
Nodes: 2

(sheet No. 7/7)




Nodes

Design . .

Nodes Type T - Drawings Equipment ID

S Gas Condensate Inlet From
1. Gas Condensate From Pipeline . N
Send to Receiving Trap, Pipeline Strainer, Plpellne.500,090 BPSD, 3035- PO- ED-PR-PID-00001-

- Receivi 85.08 bharg, 40°C , Gas STR-3501 A/B/
Strainers STR-3501 A/ B/ C then . BO
. ng Trap Condensate Inlet Terminal: C, R-3501

Gas Condensate Send to Relief Tank 500.000 BPSD. 42.07 bar (sheet No. 6 of 7)
TK-3601& Drain Tank TK-3602 40° ’C T 9
2. Gas Condensate Inlet from Drain Gas Condensate Inlet From
Header to Drain tank TK-3602 using Pipeline:500,000 BPSD,
Pump P-360, Gas condensate from Tank, 85.08 barg, 40°C, Gas 3035- PO- ED-PR-PID-00001- TK-3601, TK-3602,
Pipeline via PRV-3501 A/ B/ C to Pump Condensate Inlet Terminal: BO (sheet No. 7/7) P-3601

Relief Tank TK-3601

500,000 BPSD, 42.07 barg,
40°C




Breakdown by Node

Node

Number of Study Items

Deviations

Causes

Consequences

Safeguards

1. Gas Condensate From Pipeline Send
to Receiving Trap, Pipeline Strainers
STR-3501 A/ B/ C then Gas
Condensate Send to Relief Tank TK-
3601& Drain Tank TK-3602

26

32

40

2. Gas Condensate inlet from drain
header to drain tank TK-3602 using
pump P-360, Gas condensate from
pipeline via PRV-3501 A/ B/ C to relief
tank TK-3601

11

13

12




Deviations

Node: 1. Gas Condensate From Pipeline Send to Receiving Trap,
Pipeline Strainers STR-3501 A/ B / C then Gas Condensate Send
to Relief Tank TK-3601& Drain Tank TK-3602

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)

Type: Strainer, Receiving Trap

Equipment ID: STR- 3501 A/B/C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet Terminal:

500,000 BPSD, 42.07 barg, 40° C

Deviations Guide Word Parameter Design Intent | Comment Date Se# gg\t/;sion
1. No Flow No Flow

2. More Flow More Flow

3. Less Flow Less Flow

4. High Pressure High Pressure

5. Pigging Hazards Part of Performance

6. Trap end Closure Open No Maintenance

7. Fault in Pigging Operation Part of Performance

8. Leakage As well as Flow

VoA




Node: 2. Gas Condensate inlet from drain header to drain tank TK-
3602 using pump P-360, Gas condensate from pipeline via PRV-

3501 A/ B/ C to relief tank TK-3601

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 7/ 7)

Type: Tank, Pump

Equipment ID: TK-3601, TK-3602, P-3601

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C, Gas Condensate Inlet Terminal:
500,000 BPSD, 42.07 barg, 40°C

Deviations \C/;Vlg?(f Parameter Design Intent Comment Date \FZE# gg\t/;sion
1. High Level High Level

2. Low Level Low Level

3. High Pressure High Pressure

4. Maintenance Hazards Other than | Maintenance




Breakdown by Deviation

Number of Study Items

Node Deviation
Causes Consequences Safeguards
1. No Flow 7 7 15
2. More Flow 3 3 5
3. Less Flow 7 7 15
1. Gas Condensate From Pipeline Send to 4 Hioh Pressure
Receiving Trap, Pipeline Strainers STR-3501 A -9 4 5 3
/ B/ C then Gas Condensate Send to Relief 5. Pigging Hazards 1 1 0
Tank TK-3601& Drain Tank TK-3602
6. Trap end Closure Open 2 4 0
7. Fault in Pigging Operation 1 3 0
8. Leakage 1 2 2
2. Gas Condensate inlet from drain header to 1. High Level 6 6 6
drain tank TK-3602 using pump P-360, Gas 2. Low Level 1 1 1
condensate from pipeline via PRV-3501 A/ B/ 3 Hiah Pressure
C to relief tank TK-3601 - Hig 3 3 5
4. Maintenance Hazards 1 3 0
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Worksheet

Node: 1. Gas Condensate From Pipeline Send to Receiving Trap,
Pipeline Strainers STR-3501 A/ B / C then Gas Condensate Send
to Relief Tank TK-3601& Drain Tank TK-3602

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)

Type: Strainer, Receiving Trap

Equipment ID: STR- 3501 A/B/C, R- 3501

500,000 BPSD, 42.07 barg, 40° C

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet Terminal:

Deviation: 1. No Flow

Risk Matrix
Causes Consequences R
S| L R

Responsib

Safeguards Recommendations lity

Status

1. MOV- 3502 fully 1. No flow to process
closed (HS- 3502 active) | unit

1. Closed light HS-3502

2. active, ZLC-3502, PRV-
3501A, PRV-3501 B

2. MOV- 3505 A fully
closed (HS-3505 A
active)

1. No flow to str-
3501A

1. Active Closed light HS-

3505 A 1. Operator must be
2.Active, ZLC-3505 A fully open MOV-
3.Actived PRV-3501A , 3505 C using HS-
PRV-3501 B, PI-3505 A, 3505 C

PDI-3505 A




Node: 1. Gas Condensate From Pipeline Send to Receiving Trap,
Pipeline Strainers STR-3501 A / B / C then Gas Condensate Send
to Relief Tank TK-3601& Drain Tank TK-3602

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)

Type: Strainer, Receiving Trap

Equipment ID: STR- 3501 A/B/C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet Terminal:

500,000 BPSD, 42.07 barg, 40° C

Deviation: 1. No Flow

Risk Matrix R ib
Causes Consequences R Safeguards Recommendations ilﬁ;pon& Status
S| L R
1. Closed light HS-3505 B n b
3. MOV- 3505 B fully active, ZLC-3505 B . Operator must be
1. No flow to str- . fully open MOV-
clo_sed (HS-3505 B 3501B 2.Active PRV-3501A , PRV- 3505 C using HS-
active) 3501 B, PI-3505 B, PDI-
3505 C
3505 B
11. Provide
1. PDAH-3505 A, PDI-3505 A, ;
4. STR-3501A fully 1. Less flow to process P1-3505 A operating procedure
plugging unit for routine
2. PRV-3501 A, PRV-3501 B checking (6month)
1. PDAH-3505 B, PDI-3505 B, | L1 Provide
5. STR-3501 B fully 1. Less flow to process P1-3505 B operating procedure
plugging unit for routine
2. PRV-3501 A, PRV-3501 B checking (6month)
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Node: 1. Gas Condensate From Pipeline Send to Receiving Trap,
Pipeline Strainers STR-3501 A / B / C then Gas Condensate Send
to Relief Tank TK-3601& Drain Tank TK-3602

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)

Type: Strainer, Receiving Trap

Equipment ID: STR- 3501 A/B/C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet Terminal:

500,000 BPSD, 42.07 barg, 40° C

Deviation: 1. No Flow

Risk Matrix .
Causes Consequences R Safeguards Recommendations :?Iﬁ;ponsm Status
S| L R
11. Provide
6. STR-3501A partial 1. Same as cause 4 operating procedure
plugging consequence 1 for routine
checking (6month)
11. Provide
7. STR-3501B partial 1. Same as cause 5 operating procedure
plugging consequence 1 for routine
checking (6month)
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Node: 1. Gas Condensate From Pipeline Send to Receiving Trap,
Pipeline Strainers STR-3501 A/ B / C then Gas Condensate Send to Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)
Relief Tank TK-3601& Drain Tank TK-3602

Type: Strainer, Receiving Trap Equipment ID: STR- 3501 A/ B/ C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet Terminal: 500,000
BPSD, 42.07 barg, 40° C

Deviation: 2. More Flow

Risk

Matrix . Re_qu
Causes Consequences Safeguards Recommendations nsibili | Status

R t
S| L| R y
. PDAH-3505 A,PDAH-3505 B,

1. MOV-1102 D fully open PI-3505 A, PDI-3505 A, PDI-
(HS-1102 D active) - P&ID 1. feed pipeline 3505 B, PI-3505 B, PI-3504

NO: 3035-PO-ED-PR-PID- high pressure

00001 BO sheet2 /7 PAH-3501,PI-3501

PRV-3501 A, PRV-3501 B

2. PRV-3501A, PRV-3501 B

& PRV-3501 C are active 1. level increase in

TK-3601 1. FSH-3502, FAH-3502

1. ZL.C-3503 send signal to
Interlock 503 then HS-3503
closed

1. Level increase in

3. MOV- 3503 fully open TK-3602




Node: 1. Gas Condensate From Pipeline Send to Receiving Trap,
Pipeline Strainers STR-3501 A / B / C then Gas Condensate Send
to Relief Tank TK-3601& Drain Tank TK-3602

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)

Type: Strainer, Receiving Trap

Equipment ID: STR- 3501 A/ B/ C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet Terminal:

500,000 BPSD, 42.07 barg, 40° C

Deviation: 3. Less Flow

Risk
Matrix . Re_qu
Causes Consequences Safeguards Recommendations nsibili | Status
R t
s| U R y
. 1. PDAH-3505 A, PAL-3501,
1. STR-3501 A partial 1. less flow to process PDI-3505 A. PI-3505 A
plugging unit ’ ’
2. PRV-3501 A, PRV-3501 B
. 1. PDAH-3505 B, PAL-3501,
2. STR-3501 B partial 1. same as cause 1 PDI-3505 B. PI-3505 B
luggin consequence 1 :
—— a 2. PRV-3501 A, PRV-3501 B

3. same as deviation no
flow cause 2

4. same as deviation no
flow cause 3

5. same as deviation no
flow cause 4

\RK




Node: 1. Gas Condensate From Pipeline Send to Receiving Trap,
Pipeline Strainers STR-3501 A / B / C then Gas Condensate Send Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)
to Relief Tank TK-3601& Drain Tank TK-3602

Type: Strainer, Receiving Trap Equipment ID: STR- 3501 A/ B / C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet Terminal:
500,000 BPSD, 42.07 barg, 40° C

Deviation: 3. Less Flow

Risk
Matrix _ Re_qu
Causes Consequences Safeguards Recommendations nsibili | Status
R t
s| U R y
6. same as deviation no
flow cause 5
7. MOV-1102 D fully . PDAH-3505 A,PDAH-3505 B,
open (HS-1102 D active) 1 feed pipeline hiah PAH-3501,P1-3501, PI-3505 A,
- P&ID NO: 3035-PO- - 160 pipeline hig PDI-3505 A, PDI-3505 B, PI-
ED-PR-PID-00001 BO pressure 3505 B, PI-3504
sheet2 /7 . PRV-3501 A, PRV-3501 B




Node: 1. Gas Condensate From Pipeline Send to Receiving
Trap, Pipeline Strainers STR-3501 A/ B/ C then Gas
Condensate Send to Relief Tank TK-3601& Drain Tank TK-
3602

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)

Type: Strainer, Receiving Trap Equipment ID: STR- 3501 A/B/C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet
Terminal: 500,000 BPSD, 42.07 barg, 40° C

Deviation: 4. High Pressure

Risk
Matrix _ Respo
Causes Consequences 3 Safeguards Recommendations nsibili | Status
t
S| | R y
2. Calculation Depressurize
Condition
1. External Fire 1. Damage to strainers 3. Design & Install PSV
4. Instrument Alarm for
High Flow
2. TRV-3501fully 1 Level increase In 1. ZLC-3501 Send signal
open - to Interlock 502 then HS-
Drain Tank TK-3602
3501 closed
1. LAHH-3602, LAH-
3. TRV-3602 are 1. Level increase in 3602, LIT-3602, LAHH-
active TK-3602 3602 send signal to ESD-
3601




Node: 1. Gas Condensate From Pipeline Send to Receiving
Trap, Pipeline Strainers STR-3501 A/ B/ C then Gas
Condensate Send to Relief Tank TK-3601& Drain Tank TK-
3602

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)

Type: Strainer, Receiving Trap

Equipment ID: STR- 3501 A/B/C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet

Terminal: 500,000 BPSD, 42.07 barg, 40° C

Deviation: 4. High Pressure

Risk
Matrix _ Respo
Causes Consequences 3 Safeguards Recommendations nsibili | Status
t
S| L R y
4. Failure of PCV- 1. Damage to strainers
3501 or any elements ™ " "1\ 0 process 1. PIT-3501,PIAH-3501,
in its control loop . PIC-3501
that makes it to close | Unit
more.

VYA




Node: 1. Gas Condensate From Pipeline Send to Receiving Trap,
Pipeline Strainers STR-3501 A / B / C then Gas Condensate Send

to Relief Tank TK-3601& Drain Tank TK-3602

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)

Type: Strainer, Receiving Trap

Equipment ID: STR- 3501 A/ B/ C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet Terminal:
500,000 BPSD, 42.07 barg, 40° C

Deviation: 5. Pigging Hazards

Causes

Consequences

Risk
Matrix

0 0

Safeguards

Recommendations

Respo
nsibili
ty

Status

1. Sticking of Pig in
Launcher Throat due to
Application of No Proper
Pig

1. Entrapping of High
Pressure Gas Between
Pig and R-3501 with
Possibility of pig
shooting

5. Consider Balance line in
Minimum Distance to R-
3501 on Pig Launcher

10. Preparation Check List
for Pigging




Node: 1. Gas Condensate From Pipeline Send to Receiving Trap,
Pipeline Strainers STR-3501 A / B / C then Gas Condensate Send
to Relief Tank TK-3601& Drain Tank TK-3602

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)

Type: Strainer, Receiving Trap

Equipment ID: STR- 3501 A/ B/ C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet Terminal:

500,000 BPSD, 42.07 barg, 40° C

Deviation: 6. Trap end Closure Open

Risk

Matrix _ Respo
Causes Consequences Safeguards Recommendations nsibili

S| L E ty

Status

1. Human Loss

1. Human Fault in 2. Product Loss
Operation

3. Environmental
Contamination

6. Training Operator

7. Filling Check list

2. Not Attention to
Commissioning 1. Same as cause 1
Procedure

AR




Node: 1. Gas Condensate From Pipeline Send to Receiving Trap,
Pipeline Strainers STR-3501 A / B / C then Gas Condensate Send
to Relief Tank TK-3601& Drain Tank TK-3602

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)

Type: Strainer, Receiving Trap

Equipment ID: STR- 3501 A/ B/ C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet Terminal:

500,000 BPSD, 42.07 barg, 40° C

Deviation: 7. Fault in Pigging Operation

Risk
Matrix
Causes Consequences
R
S| L| g

Respo
Safeguards Recommendations nsibili
ty

Status

1. Human Loss

1. Human Fault in 2. Product Loss
Operation

3. Environmental
Contamination

6. Training Operator

7. Filling Check list

8. Control System

AR




Node: 1. Gas Condensate From Pipeline Send to Receiving Trap,
Pipeline Strainers STR-3501 A / B / C then Gas Condensate Send Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 6/7)
to Relief Tank TK-3601& Drain Tank TK-3602

Type: Strainer, Receiving Trap Equipment ID: STR- 3501 A/ B / C, R- 3501

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C , Gas Condensate Inlet Terminal:
500,000 BPSD, 42.07 barg, 40° C

Deviation: 8. Leakage

Risk
Matrix _ Respo
Causes Consequences = Safeguards Recommendations nsibili | Status
t
S| L R y
. 12. Provide a procedure for
1. Environmental inspection of valves and
Contamination . PT-3510, PX-3510,PIA- b
1. flow or pressure 3510 control loops
increased by any reason
i i . FAH-3502, FSH-3502 - .
2. Fire or explosion 7. Filling Check list

\YY




Node: 2. Gas Condensate inlet from drain header to drain tank TK-
3602 using pump P-360, Gas condensate from pipeline via PRV-
3501 A/ B/ C to relief tank TK-3601

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 7/7)

Type: Tank, Pump

Equipment ID: TK-3601, TK-3602, P-3601

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C, Gas Condensate Inlet Terminal:

500,000 BPSD, 42.07 barg, 40°C

Deviation: 1. High Level

Risk
Matrix
Causes Consequences Safeguards Recommendations E?ﬁ?;ns Status
R
S| L R
1. PRV-3501A, PRV-
3501 B & PRV-3501 C 1. Level increase in 1. LAHH-3601, LAH-3601,
are active TK-3601 LI-3601
iio'\sﬂe(g\{ég?gég;'zﬁve) 1. Level increase in 1. LAHH-3601, LAH-3601,
TK-3601 LI1-3601

3. P-3601 start (HS-3601

or XS-3201 are active) 1. Same as cause 1

consequence 1

4. TRV-3502 , TRV-3505
A, TRV-3505 B or TRV- 1. Level increase in
3505 C are active TK-3602

1.

LIT-3602, LAHH-3602 send
signal to ESD-3601

LAHH-3602, LAH-3602,

\YY




Node: 2. Gas Condensate inlet from drain header to drain tank TK-
3602 using pump P-360, Gas condensate from pipeline via PRV-
3501 A/ B/ C to relief tank TK-3601

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 7/ 7)

Type: Tank, Pump

Equipment ID: TK-3601, TK-3602, P-3601

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C, Gas Condensate Inlet Terminal:

500,000 BPSD, 42.07 barg, 40°C

Deviation: 1. High Level

Risk
Matrix
Causes Consequences Safeguards Recommendations E?ﬁ?;ns Status
R
S| L
R

5. Less flow to reinjection

. 1. Same as cause 1
unit

consequence 1

6. P-3601 Tripped by any 1. Same as cause 4
reason consequence 1

VY ¢




Node: 2. Gas Condensate inlet from drain header to drain tank TK-
3602 using pump P-360, Gas condensate from pipeline via PRV-

3501 A/ B/ C to relief tank TK-3601

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 7/ 7)

Type: Tank, Pump

Equipment ID: TK-3601, TK-3602, P-3601

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C, Gas Condensate Inlet Terminal:
500,000 BPSD, 42.07 barg, 40°C

Deviation: 2. Low Level

Causes

Consequences

Risk
Matrix

S

L

Respo
Safeguards Recommendations nsibili | Status
ty

1. More flow to
reinjection unit

1. Level decrease in
TK-3601

1. LALL-3601, LAL-3601,
LI-3601

‘Yo




Node: 2. Gas Condensate inlet from drain header to drain tank TK-
3602 using pump P-360, Gas condensate from pipeline via PRV-
3501 A/ B/ C to relief tank TK-3601

Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 7/7)

Type: Tank, Pump

Equipment ID: TK-3601, TK-3602, P-3601

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C, Gas Condensate Inlet Terminal:

500,000 BPSD, 42.07 barg, 40°C

Deviation: 3. High Pressure

Risk
Matrix _ Respo
Causes Consequences Safeguards Recommendations nsibili | Status
R t
S y
1. MOV-1102 D fully 1. PDAH-3505 A, PDAH-

open (HS-1102 D active)
- P&ID NO: 3035-PO-
ED-PR-PID-00001 BO

1. Feed pipeline high
pressure

3505 B, PAH-3501,PI-
3501, , PI-3505 A, PDI-
3505 A, PDI-3505 B, PI-

9. Appropriate design
Pressure due to Standard
& Hydraulic Gradient

sheet2 /7 3505 B, PI-3504 and surge study
2. PRV-3501 A, PRV-3501 B
2. PRV-3501A, PRV- .
C 1. LAHH-3601

3501 B & PRV-3501 C #KP 3001 Increase In 300
are active 2. PVSV-3601
3. Increased temperature 1. Fire or explosion in 1.LAHH-3601
due to unstable ambient TK-3601 '

ne o s ! 2.PV/SV-3601

conditions

AR




Node: 2. Gas Condensate inlet from drain header to drain tank TK-

3602 using pump P-360, Gas condensate from pipeline via PRV- Drawings: 3035- PO- ED-PR-PID-00001-BO (sheet No. 7/7)

3501 A/ B/ C to relief tank TK-3601

Type: Tank, Pump

Equipment ID: TK-3601, TK-3602, P-3601

Design Conditions/Parameters: Gas Condensate inlet From Pipeline:500,000 BPSD, 85.08 barg, 40°C, Gas Condensate Inlet Terminal:

500,000 BPSD, 42.07 barg, 40°C

Deviation: 4. Maintenance Hazards

Causes Consequences

Risk
Matrix

0

Respo
Safeguards Recommendations nsibili | Status
ty

1. Environmental
Contamination

1. Human Fault in
Operation 2. Human Loss

3. Product Loss

6. Training Operator

8. Control System

\YV




Recommendations

Recommendations

Place(s) Used

Responsibility

Status

1. Operator must be fully open MOV-3505 C using HS-3505 C

Causes: 1.1.2, 1.1.3

2. Calculation Depressurize Condition Causes: 1.4.1
3. Design & Install PSV Causes: 1.4.1
4. Instrument Alarm for High Flow Causes: 14.1
5. Consider Balance line in Minimum Distance to R-3501 on Pig Causes: 15.1

Launcher

6. Training Operator

Causes: 1.6.1, 1.7.1

7. Filling Check list

Causes: 1.6.1, 1.7.1

8. Control System Causes: 1.7.1
9. Appropriate design Pressure due to Standard & Hydraulic Gradient Causes: 2.3.1
and surge study

10. Preparation Check List for Pigging Causes: 1.5.1

11. Provide operating procedure for routine checking (6month)

Causes: 1.1.4, 1.1.5,
1.16, 1.1.7

12. General recommendation: Provide procedure in operating manual
that site man should be present at location for all manual draining

VYA




Abstract

Persian Gulf Star Gas Condensat Rifinery, located on the western side of Bandar
Abbas approximately 25km away from the city, is the first gas condensate feed-based
refinery with a processing capacity of roughly 360,000 barrels of gas condensate a day.
The gas condensate to be refined is supplied from the South Pars Gas refineries through
a 388-kilometer pipeline. The present study aimed to hazard identification and
qualitative risk assessment of terminal inlet scraper and drain system located at the
route end of the project of the pipline to in Bandar Abbas project and providing
stretegies to increase their optimal control. Due to the complicated structure and high
applicability of the methodology in the oil industry, the methodology of HAZOPwas
applied. In order to increase the the speed of meeting process and provoding the final
HAZOP report, the PHA-pro, as one of most usewfull softwares in the field was
applied.

In the beginning sessions P&ID and PFD, Process description, procedure, tools and
equipment in the target units were investigated. The second stage refers to categorizing
the study to two nodes. After identification of basic and influencing parameters on these
two nodes, keywords related to determine probable deviations and their cause and
consequences were registered. The number of 8 deviations in node No.1 and 4
deviations in node No.2 were identified. According to the fact that the needed
equipment in the investigated units include basket strainer, scraper and relief tank, the
most important operating parameters are flow, pressure and level, in general the
resulted findings of the HAZOP study for the determined deviations in two nodes
shows 37 causes, 45 consequences and 52 Safeguards. Finally some recommendations
were proposed to enhance the process quality, increasing safety level and decreasing
of the number mishap occurrence of the deviations with no safeguards.

Key words: HAZOP «Risk <Piping <Reciving Scraper Trap <Strainer, Releif Tank
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