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100-H1 733408 1403127 52,61 1.44 488.15 828 512 59.19 0.57 12.69 017
100-H1A 733410 1403159 5261 1.44 595.15 5.87 282 99.84 0.53 14.89 011
150-H172 733397 1403082 35.70 1.44 46715 9.54 7.00 60.74 0.80 10.37 0.19
200-H1/2/3/4/5 733397 1403048 84,00 342 50775 4.17 13,78 145.46 377 26.62 0.96
430-H1 733399 1402968 45.00 1.44 607.15 10.02 6.40 9189 113 14.93 0.25
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HAZOP Team: U-CM-2018/031 : New route line from 945-V1 to I-20 flare

@ ‘l g Date: 02/10/2018 Meeting Room: GC4
GLOBAL CHEMICAL

No. Employee ID Name Role Indicator Position Attendants
PTT GIObaI Chemlcal PUblIC company lelted 126002883 Chakkaphat Ko Scriber U-CM-TE Process Engineer
226000157 Lursukd N Leader Q-TE-TS Safety Engineer
HAZOP RE PORT 3|26001938 Worapong W Member [TP-PP-PA Project Engineer
4|26001314 Khwunchai V Member U-CM-OP Shift Supervisor
5|26002270 Orrawan S Member Q-SH-A1 Safety Engineer
6/26001148 Sumit S Member U-CM-OP Maintenance Coordinator

PROJECT TITLE New route line from 945-V1 to I-20 flare

CLIENT PTTGC
LOCATION PTTGC4

DATE 2/10/2018
Prepared By: Chakkaphat Ko.
Revision: 0

HAZOP No.
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Name list

HAZOP Team: U-CM-2018/031 : New route line from 945-V1 to I-20 flare

Date: 02/10/2018

Meeting Room: GC4

MOC No/Project No:
Project Title:

Facility:

Process:

Process Description:

No. Employee ID Name Role Indicator Position Attendants
Chemicals:
Purpose:
Scope:
3/25
Objective:

Project Notes:

Project Identification

U-CM-2018/031
New route line from 945-V1 to I-20 flare

New pipeline 3" from bottom 945-V1 via 935-P26A/B and new pipe 3" for LPG vaporize line to LPG vaporizer or I-20

LPG from 945-V1 will be transferred by 935-P26A/B

Maximum LPG send from 945-V1 to GC4 at 15 T/h, density 565 kg/m3
Operating temperature at 38 C, pressure 28.87 barg

LPG from 945-V1 will send to flare I-20 at flow rate 15 T/h

This HAZOP will be reviewed in 3 node

1. Transfer LPG off spec to flare I-20 by using pump 935-P26A/B
2. Vaporize LPG off spec to flare I-20

3. Bypass LPG from I-20 to customer

LPG content (%owt)
Ethane (C2) : 1%
Propane (C3) : 20%
Buthane (C4) : 79%

To minimize LPG r/d from Aro1 loss to flare, maintain FRC intake and redcue time to clear LPG off spec. in 945-V1

New pipeline 3" from bottom 945-V1 via 935-P26A/B and new pipe 3" for LPG vaporize line to LPG vaporizer or I-20

New pipeline 3" from bottom 945-V1 via 935-P26A/B and new pipe 3" for LPG vaporize line to LPG vaporizer or I-20
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Company: PTTGC
Node: 1

PTTGC HAZOP Worksheet

Location: GC8

Design Transfer LPG off spec to flare I-20 by using pump 935-P26A/B

Intentiol

Unit: Tank Farm 945-V1

Control Maximum LPG send from 945-V1 to GC4 at 15 T/h, density 565 kg/m3, Operating temperature at 38 C, pressure 28.87 barg

Parameter:

Drawings: 5120-0-1B-945121, 5120-0-1C-900207A
5120-0-1C-9002078B, 5120-0-1B-431301, 5120-0-1B-920101

Possible Causes

Potential Consequences

L
Tama

Study Date: 2-Oct-18

s [
Amquuse Rank

Recommendations
DEuau;

No No flow 1. Pump 935-P26A/B trip |1.1 No flow LPG from 945-V1 |1.1.1 Spare pump 2 2 L |Al. Update WI U-CM-OP
to flare 1-20 lead to plant loss |1.1.2 PM
opportunity. 113wl
2. Control valve 945- 2.1 No flow LPG from 945-V1 |2.1.1 Bypass line 2 2 L [Refer A1
FV516 mulfunction closed |to flare I-20 lead to plant loss |2.1.2 PM
opportunity. 2.1.3 WI
3. Control system for 945- (3.1 No flow LPG from 945-V1 |3.1.1 Bypass line 2 2 L |Refer AL
FV516 mulfunction to flare 1-20 lead to plant loss {3.1.2 PM
opportunity. 3.1.3WI
4. PCV 325 mulfunction  [4.1 No flow LPG from 945-V1 |4.1.1 Bypass line 2 2 L |Refer AL
to flare 1-20 lead to plant loss |4.1.2 PM
opportunity. 4.1.3 WI
Less Less flow 1. Strainer Pump 935- 1.1 Less flow LPG from 945-V1 (1.1.1 Spare pump 2 2 L
P26A/B partial plug to flare 1-20 lead to plant loss [1.1.2 PM
opportunity.




PTTGC HAZOP Worksheet

PTTGC HAZOP Worksheet

(Other_Than Leak / Rupture

1. Pipe leak or rupture at
(OSBL by car incident,
contruction on IEAT
piperack

1.1 LPG leak out to public area
and lead to fire or explosion

1.1.1 Design barrier and safety
distance

1.1.2 Design minimize hydrocarbon
leak out by closing 945-FV516
1.1.3wWI

1.1.4 Double block valve design
location can be avaliable to access
for emergency operation

L [Refer A1

Company: PTTGC
Node: 1

Location: GC8

Design Transfer LPG off spec to flare I-20 by using pump 935-P26A/B

Intention:

Unit: Tank Farm 945-V1

Control Maximum LPG send from 945-V1 to GC4 at 15 T/h, density 565 kg/m3, Operating temperature at 38 C, pressure 28.87 barg

Parameter:

Drawings: 5120-0-1B-945121, 5120-0-1C-900207A
5120-0-1C-9002078B, 5120-0-1B-431301, 5120-0-1B-920101

Study Date: 2-Oct-18

2. Control valve or 2.1 Less flow LPG from 945-V1 (2.1.1 Bypass line L |Refer A1
control system 935- to flare 1-20 lead to plant loss [2.1.2 PM
FV516 mulfunction to opportunity. 2.1.3 WI
partial closed
More More flow 1. Pump 935-P26A/B 1.1 More flow LPG to 920-E1  (1.1.1 920-LAH313 (GC4) L |Refer A1
loperate 2 pumps at the  |and potential to overflow to 1.1.2 W1
same time flare system and pipe damage |1.1.3 945-FV316 (GC8)
Reverse Reverse flow 1. Pump 935-P26A/B 1.1 Compessible fluid reverse  [1.1.1 Check valve at discharge VL
lemergency shutdown flow to pump and protential to |pump
pump damage
High High pressure 1. Control valve or 1.1 Potential to pump damage (1.1.1 Min. flow valve 945-FV91 L
control system 945-
FV516 mulfunction to
closed
High High temperature  |1. Thermal radiation 1.1 Potential hydrocarbon leak |1.1.1 945-PSV325 L
at flange or pipe damage
High High level 1. Pump 935-P26A/B 1.1 More flow LPG to 920-E1  [1.1.1 920-LAH313 (GC4) L [Refer A1
loperate 2 pumps at the  |and potential to overflow to 1.1.2 w1
same time flare system and pipe damage |1.1.3 945-FV316 (GC8)
1.1.4 Design for protection to
paralle run
Low Low pressure 1. Pump 935-P26A/B trip |1.1 No flow LPG to flare I-20, |1.1.1 Spare pump L
loss time. 1.1.2PM
Low Low temperature  |1. LPG Leak at flange and |1.1 Low temperature potential |1.1.1 Engineering Design follow L [Refer A1
flash pipe damage PTTGC specification
1.1.2 WI (Patroling)
Low Low level 1. 945-LIC425 reading 1.1 Cause of loss suction, 1.1.1PM L

error

potential to pump damage or
mechanical seal damage and
hydrocarbon leak out fire or
explosion

1.1.2 Interlock design for stop
pump and shut off valve 945-Uv430
1.1.3 Gas detector

1.1.4 Fire protection

Deviation Possible Causes Potential Consequences Existing Safeguards L Risk Recommendations
alauawdas anunisaiiaas wansaifiAnan wannsilasAuu/aauau/udly Tama  aamguuse Rank ainisuauuy
(Other_Than Mixing 2. No possible root cause
Other_Than Reaction 3. No possible root cause
Other_Than Equipment 4. No possible root cause
Other_Than \Wrong Step(Time) |5. Wrong line up for 5.1 Potential to pump damage |5.1.1 Min. flow valve 945-FV91 2 L |Refer A1
closing block valve on 5.1.2 WI
service line
(Other_Than Contamination 6. No possible root cause




PTTGC HAZOP Worksheet

Other_Than

Composition Change

7. No possible root cause

Other_Than

Wrong Material

8. Wrong material

8.1 Low temperature potential
pipe damage

8.1.1 Engineering Design follow
PTTGC specification

Company: PTTGC
Node: 2

PTTGC HAZOP Worksheet

Location: PTTGC8

Design Vaporize LPG off spec to flare 1-20

Intention:

Control Maximum vaporize LPG send from 945-V1 to GC4, density 565 kg/m3, Operating temperature at 2 C, pressure 4.3 barg

Parameter:

Drawings: 5120-0-1B-945121, 5120-0-1C-900207A
5120-0-1C-900207B, 5120-0-1B-431301, 5120-0-1B-920101

Deviation

daunwiay

Possible Causes

saumsaiiang

Potential Consequences

wamsaifiiAnann

Unit: Tank Farm 945-V1

Existing Safeguards

wanmsilasiuu/aauau/uily

L

Tama

s

AIMTUUTY

Study Date: 02/10/2018

Risk

Rank

Recommendations

daiauauuy

Action

by

No No flow 1.PCV 325 (1-20) 1.1 No flow LPG from 945-V1 [1.1.1 Bypass line 2 2 L Refer A1
mulfunction to flare I-20 lead to plant loss [1.1.2 PM
opportunity. 1.1.3WI
Less Less flow 1.PCV 325 (I-20) 1.1 No flow LPG from 945-V1 [1.1.1 Bypass line 2 2 L Refer A1
mulfunction patial ~ [to flare I-20 lead to plant loss (1.1.2 PM
close opportunity. 1.1.3WI
More More flow No possible root
cause
Reverse Reverse flow No possible root
cause
High High pressure No possible root
cause
High High temperature  |1. Thermal radiation [1.1 Potential hydrocarbon leak [1.1.1 945-PSV325 2 2 L
at flange or pipe damage
High High level No possible root

cause




PTTGC HAZOP Worksheet

Low Low pressure No possible root
cause
Low Low temperature 1. LPG Leak at 1.1 Low temperature potential |1.1.1 Engineering Design Refer A1
flange and flash pipe damage follow PTTGC specification
1.1.2 WI (Patroling)
Low Low level No possible root
cause
Other_Than Leak / Rupture 1. Pipe leak or 1.1 LPG leak out to public area [1.1.1 Design barrier and Refer A1
rupture at OSBL by |and lead to fire or explosion safety distance
car incident, 1.1.2 Design minimize
contruction on IEAT hydrocarbon leak out by
piperack manual block valve and
avaliable to access for
lemergency operation
Other_Than Mixing 2. No possible root
Other_Than Reaction 3. No possible root
Other_Than Equipment 4. No possible root
Other_Than Wrong Step(Time) [5. Wrong line up for |5.1 Wrong line up potential to |5.1.1 WI Refer A1
closing block valve [loss time for empty
on service line
Other_Than Cc ination 6. No possible root
Other_Than Composition Change |7. No possible root
Other_Than \Wrong Material 8. Wrong material  |8.1 Low temperature potential [8.1.1 Engineering Design

No

Company:
Node:

PTTGC
3

Design Bypass LPG from I-20 to customer

Intention:

PTTGC HAZOP Worksheet

Location: PTTGC8

Unit: Tank Farm 945-V1

Study Date: 02/10/2018

Control Maximum Transfer LPG from 100-V7 to GC8 at 35.4 m3/h (20 T/h), density 565 kg/m3, Operating temperature at 38 C, pressure 25 barg

Parameter:

Drawings:

5120-0-1B-100105, 5120-0-1B-945121

5120-0-1B-935128

Deviation
Aaunwiag

No flow

Possible Causes

smunsaiaIngy

Potential Consequences

wamsalinenan

Existing Safeguards

nanmsilaofuy/muay/uity

L s Recommendations

Tama e daiuauus

1. Control valve 100-  |1.1 No flow LPG to Pipe 1.1.1 Bypass line 2 2 L Refer A1
LV-48 mulfunction network I-20, lost of 1.1.2PM

closed or Control oppotunity 1.1.3WI

system mulfunction 1.1.4 100-LAHH/LL-48

2. Control valve 100-  |2.1 No flow LPG to Pipe 2.1.1 PM 2 2 L Refer A1
UV-49 mulfunction network I-20, lost of 2.1.2 WI

closed or Control opportunity 2.1.3 100-LAHH/LL-48

system mulfunction

3. MOV valve 935- 3.1 No flow LPG to Pipe 3.1.1 Bypass line 2 2 L Refer A1
MOV-667 mulfunction |network I-20, lost of 3.1.1 PM

closed or Control opportunity 3.1.2WI

system mulfunction

4, MOV valve 935- 4.1 No flow LPG to Pipe 3.1.1 Bypass line 2 2 L Refer A1
MOV-668 mulfunction  |network I-20, lost of 3.1.1PM

closed or Control opportunity 3.1.2 WI

system mulfunction
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PTTGC HAZOP Worksheet

Less Less flow 1. Control valve 100- |1.1 No flow LPG to Pipe 1.1.1 Bypass line L Refer A1 High High pressure 1. Control valve or 1.1 Potential to surge 1.1.1 Design closing time
LV-48 mulfunction network I-20, lost of 1.1.2PM control system pressure in piping system and |control
closed or Control opportunity 1.1.3WI mulfunction to closed |lead to leak and rapture 1.1.2 MOV design keep last
system mulfunction 1.1.4 100-LAHH/LL-48 position
2. Control valve 100- (2.1 No flow LPG to Pipe 2.1.1PM L Refer A1 High High temperature  |1. Thermal radiation 1.1 Potential hydrocarbon leak [1.1.1 100-PSV364, 945-
UV-49 mulfunction network 1-20, lost of 2.1.2 WI at flange or pipe damage PSV27, 935-PSV325, 935-
closed or Control opportunity 2.1.3 100-LAHH/LL-48 PSV326, 935-PSV327
system mulfunction High High level 1. No possible root
3. MOV valve 935- 3.1 No flow LPG to Pipe 3.1.1 Bypass line L Refer Al cause
MOV-667 mulfunction |network I-20, lost of 3.1.1 PM Low Low pressure 1. Control valve or 1.1 No flow LPG to Pipe 1.1.1 935-PI5 alarm
closed or Control opportunity 3.1.2 WI control system network I-20, economic 1.1.2PM
system mulfunction mulfunction to closed  |interruption 1.1.3WI
_ _ Low Low temperature 1. LPG Leak at flange |1.1 Low temperature potential [1.1.1 Engineering Design
4. MOV valve 935- 4.1 No flow LPG to Pipe 3.1.1 Bypass line L Refer A1 and flash pipe damage follow PTTGC specification
MOV-668 mulfunction  [network I-20, lost of 3.1.1PM i
1.1.2 WI (Patroling)
closed or Control opportunity 3.1.2 WI
system mulfunction Low Low level 1. No possible root
cause
More More flow 1. Control valve 100- _|1.1 High flow LPG to Pipe 111PM L Refer AL Other_Than Leak / Rupture 1. Pipe leak or rupture [1.1 LPG leak out to public 1.1.1 Design barrier and Refer A1
LV-48 mulfunction network I-20, economic 1.1.3 WI at OSBL by car area and lead to fire or safety distance
open or Control interruption 1.1.4 100-LAHH/LL-48 incident, contruction explosion 1.1.2 Design minimize
system mulfunction on IEAT piperack hydrocarbon leak out by
closing 935-MOV668
2. Control valve 100-  {2.1 No flow LPG to Pipe 2.1.1PM L Refer A1 1.1.3WI
UV-49 mulfunction network I-20, economic 2.1.2 WI — -
Open or Control interruption 2.1.3 100-LAHH/LL-48 Other,_Than Mixing 2. No possible root
system mulfunction Other_Than Reaction 3. No possible root
- - (Other_Than Equipment 4, No possible root
;O%?ge;ar':aaiﬁm iewgg?vzgpi;f\:ﬁi gii Dypass fine Lo |Referat Other_Than Wrong Step(Time) |5, Wrong fine up for _[5.1 No flow LPG to Pipe 511 WI Refer AL
open or Control interruption ' 3'1'2 Wi closing block valve on  |network I-20, economic
system mulfunction - service line interruption
(Other_Than C 6. No possible root
4. MOV valve 935- 4.1 No flow LPG to Pipe 3.1.1 Bypass line L Refer A1 Other_Than Composition Change}7. No possible root
MOV-668 mulfunction |network I-20, economic 3.1.1 PM (Other_Than Wrong Material 8. Wrong material 8.1 Low temperature potential |8.1.1 Engineering Design
closed or Control interruption 3.1.2 WI
system mulfunction
Reverse Reverse flow 1. Reverse flow from (1.1 Compessible fluid reverse [1.1.1 Check valve at discharge VL

LPG network

flow to meter and protential to
meter damage

meter




Action Items - Recommendations
(wwumuAuAELY)

. Risk Assesment Matrix
Project No. U-CM-2018/031

Risk Ranking
Project Title: New route line from 945-V1 to I-20 flare | Level 5: Extream Serious risk and need action & risk rediuction plan immediately
B Level 4 High Unacceptable risk and need action & risk reduction plan immediately
= Level 3: Medium Medium risk and require reduction plan
Summary Actions from this HAZOP study: O Level 2: Low Acceptable risk and require review of control plan
= Level 1: Very Low Very low risk
Action Action by Node Criteria Closed by Due Date Closed Date
4 o . ) . General Term (No) How often? Hazard Severity Rating
WIATATAAANNULTEY HSufinzay Wariaday nannauai/ HasIR =% Frequent Fias happened more than once per
P _ 5 year in the Location tem R
Name ueguildauau ARAIN (1 Jan 2015) 3 Tikely i T o =
" S [more than once per year n the. Low Medium
1 Updated WI Khwunchai V U-CM-OP 1 TP-PP-PA 31/8/2019 2 4 TG
T Possible <r0up or more than once 1 year in Low Low Medium
X 3 e 10,
= Unlikely rossiie o ocur i e ndusy (o Low Low Medium Wedium
Tmprobable Grikely 0 ocou i e ndustry (o1 o o o
L s not occurreq)
Severty Number 1 2 3 3 S
Singi fataity o
People - No iy or First Aid case - Medical veatment o Restictto work |- Loss ume iy [permanent total [ More than one fataity
asabilies
(Satety, Health, Morale) No orvery low health effect - Low heatheffect Medium health effect |- igh heath ffect - igh heath effect
No or Minimal morale mpact Shortterm morle impact uongremmonse - |f rowsters aor | Emolojees o
Enviromment Minor Efect Moderate Effect Mejor Efect Massive Effec
@ Economic T (D) <oaw FERCET] 3<sm 0_<300m
© (Fota Loss) [ 50 (1) —oiw o1 <im Toom o <1o0m ~ioow
] [ Small BU (1+5) “ooiw o1 <oim 01w “iow =Tom
5
g Noor Sightmpact o Community, | (o o - Major mp -
o Social [Reputation and Customer b ipact with short ter 2l long term recovery  |national concem international concern
3 Nofault o insigificant faut of
(Community, Reputation, Customer, LawiReguiation) compling win lawsiarices of |- Local media Regional media Naional media  itematonai media
associaion
; o o] customeress . customer siop
- verbal complants offcaleter compiai. © [ o
 vioate the laws/
o Non-compliance with | . 1.\c ihe taws/ article ssociation,
arty comply ith lawsfartcles of association, |awsfartces of [ Vioate thelaws/ - Jartiles of assocition,
Jassociation o
Note:
For the risk assessment which is required to comply with Thai regulation, the 4x4 RAM shall be applied
For each of the potential Consequences shall be assessed from *(1)" to *(4)" and its Likelihood shall be leveled from “Improbable (1) to “Likely (4)".
Accordingly, the risk or hazard severity shall be ranked from “Very Low" to “High".
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First Session
HAZOP DEVIATIONS Introduce team members
Record attendance
Provide PHA orientation
Review purpose, scope, objective
Process Overview

Review process hazards

Process Variables Deviation Review available PSY data

No Review initial process subdivision
Present fules of the road" and "ground rules”
Less Explain how recommendations will be handled

More
Reverse Rules of the o
\ere is no stupid question.

Flow

High Do not criticize other members.
Be punctual and attend all sessions

Low Be open-minded

Temperature

iah Don't keep going the same issue

Hig Avoid brainstorm solutions to the problems.
One person speaks at a time

Low person s

Pressure

Ignore typos by the scribe unless important e.g. tag number, set points.
High

Low Ground Rules

Level

Start on time, end on time

Contamination Everyone contributes

Composition Change Frequent breaks

- No bad idea
Wrong Material
Pitfalls

Leak / Rupture No problem

M. - Waste Time
1XINng This is my design/ procedure

Reaction

Equipment Background.
A HAZOP study identifies hazards and operability problems.

Wron g Step (Tl m e) The concept involves investigating how the plant might deviate from the design intent.

W Pl If, in the process of identifying problems during a HAZOP study, a solution becomes apparent, it is recorded as part of the HAZOP result;
rong rlace however, care must be taken to avoid trying to find solutions which are not so apparent, because the prime objective for the HAZOP is problem identification.

Others i Hazard vs. Operability Study

HAZOPs concentrate on identifying both hazards as well as operability problems.

While the HAZOP study is designed to identify hazards through a systematic approach,

more than 80% of study recommendations are operability problems and are not, of themselves, hazards.
Although hazard identification is the main focus, operability problems should be identified to the extent
that they have the potential to lead to process hazards, result in an environmental violation or

have a negative impact on profitability.

Definitions
Hazard - any operation that could possibly cause a catastrophic release of toxic, flammable
or explosive chemicals or any action that could result in injury to personnel.

Operability - any operation inside the design envelope that would cause a shutdown that could
possibly lead to a violation of i , health or safety i or negatively impact

Definition of Node
Generally defined as pipe sections and vessels in which process chemicals are, or may be, present.

Start at the beginning of process
Identify each "major" vessel

FZL:J;

— ’—>A

T F: 1

Use new node when design intent changes e.qg. piping specification break point, the diffent sections of column
Several pieces of equipment working together could logically be grouped in one node.

Do not node equipment, non-process lines or structural components e.g. valve, small vessel, pump

Do not node instrument, utility lines but address their failure as causes

Global node can be used if the event affects more than one node.

Parameter Intention:



Pressure No Zero Pressure (Gauge)

This is the range of allowable values for the parameters during various modes of operations. More Higher Pressure
Less Lower Pressure
Viscosity More Higher Viscosity
Design Limit Less Lower Viscosity
Composition  No No Material
More Higher Mole Weight
Design intent should be clear so that unambiguous deviation can be developed. Less Lower Mole Weight
Normally, the Design Limit is used as the intention. As Well As Contamination
The limits may depend on the types of scenarios e.g. Safety, Operability, Quality. Part Of Missing Component
Parameter intention always needs in the worksheet. Other Than Incorrect Material
Phase More Addition Phase
The point of reference can be the upstream or downstream of the node. Less Missing Phase
The is normally rec Reverse Phase Inversion
Level No Empty
More Higher Level
Standard Guideword: Less Lower Level
Corrosion More Greater extent than planned
GW Meaning Less Lesser extent than planned
NO Negative of Design Intent Maintenance ~ More Performed more frequently than design
MORE Quantitative Increase Less Performed less frequently than design
LESS Quantitative Decrease
AS WELL AS_|Qualitative Increase Startup Other Than
PARTOF _ |Qualitative Decrease
REVERSE _|Logical Opposite
OTHER THAN |Complete Substitution Process Plant Buildings

Management of Hazards Associated with Location of Process Plant Buildings
APT RECOMMENDED PRACTICE 752

Type of Causes:
1) Equipment Failures What +  Which + qu + Why ) ’ — r e
For example, Pump P1001 Fails Off Machanical Failure m:‘u”mm IBusbding andt Hagard icetiication

2) Human Failures

2.1) Omission Error: Action is not performed e.g. Failure to execute a step in procedure.

2.2) Commission Error: Action is performed incorrectly e.g. Operator closes the wrong valve.

2.3) Extraneous Act: None required action is performed e.g. Technician closes block valves of relieve valve.
2.4) Violati ibited action is e.g. Operator disables an alarm.

3) External Failures

3.1) Natual Events e.g. Flooding, Lightning, Tornadoes, Earthquakes

3.2) Human Induced e.g. Vehicle Impacts, Dropped Objects

3.3) Utility Failures e.g. Electricity, Instrument Air, Plant Nitrogen, Cooling Water, Steam
3.4) Knock-on/ Domino Effects e.g. Fires or Explosion in adjacent facilities

Consequences Process Plant Buildings
Consequences are the result of the cause.
The intent of addressing the consequences of failure of control is to require the employer to at least identify each type of control.

OSHA believes employers can determine the consequences of a failure of these controls.

Consequence Endpoints: Employ the "So What"
- Releases "Toxic vapour release"
- Dispersion areas "Toxic vapour release to reactor room"
- Physical effects e.q. size
- Impacts "Toxic vapour release to reactor room, exposure of operators to toxic vapor"
Safeguard
1.1 Automated Acting without the need of human intervention e.q. relief valve, shutdown system .
1.2 Human Involve reliance on operators or personnel to take action e.g. in response to alarms, routine check 2
2.1 Active Actuated to perform e.g. Relief Valve, Deluge System
2.2 Passive Not actuated to perform e.g. Dike, Fireproofing, Flame Arrestor
3.1 Prevention Acting to prevent an event e.q. cathodic protection
3.2 Detection Discover an incident e.g. gas detector
3.3 Mitigration Reduce the severity e.g. water spray
4.1 Administrative e.g. control over inventories
4.2 Procedure e.g. emergency response procedure
4.3 Engineered e.g. protective barrier

[Frr———

Example of HAZOP Deviation

Parameter Guideword Deviation
Flow No No Flow
More Higher Flowrate
Less Lower Flowrate
As Well As Chemical Reaction
Polymerization
Foaming
Emulsion
Reverse Reverse Flow
Other Than Misdirected Flow
Boiling
Freezing
Temperature  More Higher Temperature

Less Lower Temperature



‘“ PRELIMINARY SHE ASSESSMENT AND SHE EVALUATION PAGE 1 OF 5
Objective:

1. To perform preliminary identification of potential hazards occurred from change and propose mitigations

2. To_evaluate further requirement of Process Hazard Analysis

Unit: NA [Plant: PTTGC 4
MOC Number:  A-P1-2019/056 |Tit|e: Solar cell system for workshop building project
Meeting Room: CCB Meeting room 2 Date: 13-Aug-19
Part 1A | Identify team members
Name Position/ Indicator Name Position/ Indicator
1. Nopparat.Ki Plant reliability engineer/A-M9.
2. Chaiyost.T Asset utilization manager/A-H0.
3. Siriroong. K Process Engineer/A-P1-TE 11.
4. Surachai.B Environmental engineer/Q-S12.
5. Thanyarat.R Instrument engineer 13.
6. 14.
7. 15.
8. 16.
Part 1B | Describe the changes and review alternatives

1. Plant Change Descri (Discuss the change, intention of the change, the impacts)
Design and installation for solar cell system in workshop building of PTTGC4 that is consisted of civil work (Solar cell support) and electrical work (Solar cell panel and electrical panel)

2. Alternatives (Discuss about options for the change, if any)

Conclusion
1. Installation of solar cell panel and support
2. Installation solar cell panel and tie-in work

Part 1C | Identify available Process Safety Information (PSI) for assessment PAGE 2 OF 5
Information
Safety Datasheet (SDS) Prelim Datasheet for equipment, piping Operating, start-up, shutdown procedure Maximum intended capacity or inventory
Process Chemistry Electrical Area Classification Drawing Operation Limits or Permit limits Blast, Fire, Toxic Release Contour
Relevant codes or standards Cause and Effects, ESD Logic Diagrams Previous HAZOP or Risk Assessment Studi Standard Table Spacing, Safety distance
Others:
1. 3. 5. 7.
2. 4 6. 8
PFD, P&ID Drawing, Plot Plan No. Description PFD, P&ID Drawing, Plot Plan No. Description
1. 11
2. 12.
3. 13.
4. 14.
5. 15.
6. 16.
7. 17.
8. 18.
9. 19.
10 20.
Part 2A | Identify the potential hazard source e.g. process stream, storage related to the change and review the potential hazards
Name Flammable Explosive Toxicity/ Reactivity Instability ~ Corrosivity Radioactivity — Aquatic Ozone VOCs
Health Impact Environment
1 1 [ s s s Y Y I A A S S B
2.
5 1 [ s s s s s s A s A i A B
s 1 [ s s s s Y s Y o A s A B
5' — —l —A — — —l —A — — —l
6. L L L
7 1 [ e s s s Y A o A s A B
8' — — ——A —— — — —A —— — —
9. L L
0 OO0 O O O O o oo oo @&
Part 2B Identify conditions and properties of potential hazard source refer to Part 2A and/or discuss for the safer chemical to reduce the hazard (inherently safer design)
Inventory Temperature Pressure Flash Point Explosion Limits Toxicity Total
No. Name ton or t/ Index °C Index Barg Index °C Index UEL, %v LEL, %v Index TLV, ppn Index Index
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
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Use new chemical?

Change the process or equipment upstream or downstream?
Change the equipment capacity or inventory?
Change the energy balance or mass balance?
Introduce overpressure/ underpressure/ vacuum in the system?
. Introduce the reaction instability or uncontrollability of the process?
. Introduce or change the radioactive source?

® N oA N =

[ <)
o0 WN = O

. Affect the existing electrical equipment or area classification?
. Change the operating or maintenance procedures?

N
S © ® N

. Change the loadings on supports, structures, vessels?

NN
[N

. Change equipment material? Introduce corrosion?

. Change product quality?

. Reduce green area?

. Increase traffic, environmental impact to community?
. Require new staff, new contractor?

NN N
[ IS I N X

Use new hardware or change the existing hardware e.g. process pipeline, valve?
Change the chemical composition or the physical properties of process material?
Change the composition of liquid waste? Change wastewater volume?

Change the process conditions outside the existing permit limits, operating windows?

. Change the location of potential leaks of flammable materials? Introduce blast, fire, toxic?
. Affect equipment that is installed to prevent or minimize overpressure/ under pressure/ vacuum?

. Affect the blowdown system (including cause back pressure to other are (Flame arrester datasheet)
. Change or bypass a safety device or a critical control system component?

. Change safe access/ egress for personnel and equipment, safe places of work and safe layout?
. Affect other Safety Equipment, Gas Detector, Fire Fighting, Eye Washer, Safety Shower?

. Affect the existing trip or alarm system or require additional trip or alarm protection?

I:lHeaIth Impact

|:|Eye / Skin Impact
Fire
I:lF’oor Lighting

Dlncrease Gas Emissior[llncrease Dust,

|:|Biological Hazard

I:l Electrical Shock

Others:

-Personal Injury
|:|Hearing Loss

|:|Explosion

I:llncrease Liquid Wastel:llncrease Solid Waste

Particulate

l:lVibration

-Structure Damage

Note: To discuss for the safer chemical to reduce the hazard, use Total Index.(Refer to Table: Hazard Index in Page 5)

Part 3 | Identify items related to the change, potential consequences and recommendations PAGE 3 OF 5
3A Causes 3B Potential Consequences

Y/N Law, Regulation VioIatDBusiness Interruption |:|Community Complaint

|:|Safety Systems FaiIur(DCompany Reputation

[ peatnv Fataiity
[ Ismel

[ JHeat (Radiation)

|:|Soil Contamination
Equipment Damage

I:llmpact to product quality

PAGE 4OF 5 |
3CR d 5
L 1. To review law and regulation requirements X_ 15. To review structure load | |29. To review emergency, means of escape, first aid
2. To review / update the safety data sheet for the chemicals in the systems 16. To review fire proofing 30. To review feed / product qualities
X 3. To review the relevant standards / codes | 17. To review electrical area classification X 31. To update PFD, P&ID, drawings, datasheet
| |4 Toreview/ update the process condition limits e.g. in Operating Windows L 18. To review lightning, bonding, grounding systems L 32. To review manpower, training
X |5. To review / update the operation, maintenance procedure 19. To review vent and flare system 33. To review employee health check program
: 6. To review blast / heat / toxic / risk contour : 20. To review power supply, utilities system : 34. To review energy index, energy use
| |7 Toreview plot plan, safety distance | [21. Toreview DCS & safeguarding systems | [35. Toreview VOC, GHG
X |8. To review the design can be easily access for operation / maintenance 22. To review rainwater, wastewater drainage system 36. To review EIA / HIA
: 9. To review PPE, safety equipment, eye washer, safety shower, wind sock | |23. To review laydown area | [37. To review customer requirement
| |10. To review fire prevention, fire fighting systems, pre-incident plan | [24. To review food / drinking / sanitary : 38. To review impact to communities
11. To review equipment label / pipe label / warning sign 25. To review solid waste / garbage / disposal system 39. To review impact to company reputation
: 12. To review relief / blowdown capacity : 26. To review soil / underwater contamination | [40. To review storage condition and area in warehou:
| 13. To review pressuﬂvacuum systems of container, vessel, tank | 27. To review equipment guard / area barrier / fence : 41. To review master data in SAP
14. To review piping / equipment material 28. To review security system
No 3D Proposed Actions refer to Part 3C and/or Additional if any esponsible persor Dug Dato Approve by per';;:’at‘:‘;;::dwout EPEISISlaPDIoXS
Estimate date | Within e-MOC Part| He e, (Closed date)
1 |To review law and regulation requirements (IEAT) Nopparat Ki <A-MN-{  3/31/2020 3 Nopparat Ki <A-MN-
2 |Toreview the relevant standards / codes / JSEA Nopparat Ki <A-MN-{ 12/31/2019 2 Nopparat Ki <A-MN-
3 |To review master data in SAP Nopparat Ki <A-MN-  6/30/2020 4 Nopparat Ki <A-MN-
4 |To review the design can be easily and safety access for operation / mainter{Nopparat Ki <A-MN-  12/31/2019 2 Nopparat Ki <A-MN-
5 |To review structure load Nopparat Ki <A-MN-{ 12/31/2019 2 Nopparat Ki <A-MN-
6 |To review lightning, bonding, grounding systems Nopparat Ki <A-MN- 12/31/2019 2 Nopparat Ki <A-MN-
7 |To update drawings, datasheet Nopparat Ki <A-MN-  6/30/2020 4 Nopparat Ki <A-MN-|
8 |To review training for building team and maintenance team Nopparat Ki <A-MN-{  6/30/2020 4 Nopparat Ki <A-MN-
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30




Part 4

| The team reviews if further PHA (Process Hazard Analysis) is required or not.

PAGE 5 OF 5

Questions

4B Conclusion

Y N

IR

1 Is the change e.g. multiple piping circuits, multiple P&IDs, large number of equipment items?
2 Could the change take the process outside operating windows (limits of normal operation)?

3 Does the change introduce significant change in the inventory of toxic or flammable materials?
4 Does the change reorder or alter the processing sequence?
5 Does the change significantly impact on the energy balance or mass balance?

6 Does the change alter, affect and/or bypass a safety device or a critical control system component?
7 Does the change need a significant training for staff (e.g. normal, emergency operation)?
8 Does the change introduce or affect a significant source of potential chemical, mechanical, thermal or electrical energy?

Note : Further PHA should be performed if any "Yes" in Question 1-3 or more than 2 "Yes" in Question 4-8

Conclusion

"Yes", Further PHA (Process Hazard Analysis) is required.
"No", Further PHA (Process Hazard Analysis) is NOT required.

Part 5

Evaluate Hazard Severity Rating of the change if further PHA is NOT required.

Consequence:

If NO further PHA is required, identify cause and consequence after the change have been implemented (the worst case) :
Cause:  No handrail or walk way for access to preventive maintenance
Worker will be injured by fall from the roof of workshop building during preventive maintenance
Preventive and Corrective Measures: Install handrail and walk way or life line on slope roof

Ganarsl Tarm
e

Hazard Severity Rating
Consequence Rating: 3 E
=
Likelihood Rating: 3 rm
T P
Commacta
4 s EPen
Severity Rating: 3 s
5| fomeen, |
2
3
If severity is 5 (Extreme), plant change must be stop.
If severity is 4 (High), plant change must be stop. Communty Sup e Commar ey ———
If severity is 3 (Medium), action must be proposed. e
Table: Hazard Index (for PART 2B)
Score Inventory Temperature Pressure Flash Point Explosiveness Toxicity
(tonort/h) (Degree C) (Barg) (Degree C) (UEL-LEL, %vol) (TLV, ppm)
0 0-1t,t/h 0-70 0-5 Non Flammable Non explosive > 10000
1 1-10t,t/h <0, >70-150 <0, >5-25 > 55 DegC 0-20 >1000-10000
2 10-50t,t/h >150-300 > 25-50 > 21-55 DegC >20-45 >100-1000
3 50-200t,t/h >300-600 >50-200 0-21 DegC >45-70 >10-100
4 200-500t,t/h >600 >200-1000 <0 DegC >70-100 >1-10
5 500-1000t, t/h >1000 0.1-1
6 >1000t,t/h <0.1

F-(Q-TS)-P-(TP-PM)-002-(OE)-01(EN)

Final. Mar 2019
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@ Alcohol level test Amphetamine level test
iAo nguifhving TR 0% | <40% | >40% | Total |Negative| Positive | Total
au au A au au au A
9032564 | wifnawdusadiu-daminan |dinosmifui | 7 0 0 7 7 0 7
15/06/2564 | Wiinamdusagiu-dominam | fines miiFud 6 0 6
71092564 | winawdusagsu-daminan | dineq midui 6 0 6
11122564 | wiinamdusadsu-daminan | dinesmfifui| 6 0 0 6
Total 13 0 0 13 19 0 19
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2 1 Recordable Injury Case 0
1.1 Lost time 0
3 1.2 Restricted Work 0
1.3 Medical Treatment 1
4 1.4 SWO 100 % Involvement (A-P1) 100%
5 2 First Aid Case 1
3 Recordable Fire PSM 0
6 4 Recordable Spill (Tier1, 2) 0
5 Validated Complaint 0
7 6 Near Miss 55
7 Man-hours ( Employee ) 809,657
8 Man-hours ( All Contractors ) 251,975
Total Man-hour 1,061,632
9 8 TRIR 0.19
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