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ECG Expansion MW880 Milne Compressor Station

1. Executive Summary

This report covers the Hazard and Operability (HAZOP) study which was held on 5"
and 6 of May for the East Coast Grid Expansion Greenfield MW880 Milne
Compressor Station (Typical).

The HAZOP was conducted in accordance with APA Work Instruction WI-R-0002
“"HAZOP Study”.

The HAZOP study resulted in a total of 153 recommended actions for the scope of
work for the upgrade (refer Appendix C).

It is noted that NO previous HAZOP was used in this review.

This HAZOP workshop focused only on the scope of work for this project, the East
Coast Grid Expansion Greenfield MW880 Milne Compressor Station (Typical).

This HAZOP has been conducted by difference/exception to the HAZOP completed
for $S2 Cromaty CS on SWQP Pipeline. The differences will be clearly identified and
analysed as per the HAZOP methodology outlined here.

Maijor differences between $$2 Cromaty CS and MW880 CS are highlighted below:

Table1 MWW880 CS versus $S2 Cromaty CS Differences

Parameter $82 MWw880

Class Rating 9200# 600#

Main  Process 15,320 kPag 7,600 kPag

Piping Design

Pressure

Pipeline MAOP 14,920 kPag 6,200 kPag
(MOP 5,700 kPag)

Main  Process 450 600

Line Pipe Size

Fuel Gas Compressor Suction Compressor

Offtake Discharge

Location

Note during start up
there is potential to
supply fuel gas as low
as 2,300 kPa(g)
however this is
allowable for the
start-up scenario until
the discharge system
is pressurised

Scrubber up to 400L Up to 200L
Liquids
Collection
energy. connected.
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Station Actuated valves Station isolation to be
Isolation provided on station performed using
valve skid manual DIB Hot Tap
Valves
Station Actuated blowdown Manual blowdown
Blowdown valve provided on valve provided on
station valve skid station discharge
Station Inlet 22 - 32°C 15-21°C
Gas Temp
Ambient Temp -2.3-47.1°C -8.1 = 46.9°C
Range
energy. connected.
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2. Introduction

2.1 Project Overview

MWP has been identified as best options for supply of additional gas to both NSW
and Victoria to meet demand due to looming shortfall in Bass Strait production.

The capacity expansions will be done in stages as follows:

Table2 Capacity Expansion Stages (TJ/day)

Stage MWP
Current 446
Stage 1 484
Stage 2 573
Stage 3 686

The following compressor sizes are proposed:

Table 3 Proposed MWP Gas Turbine Models

Site Size Stage
MW162 Taurus 70 Stage 3
MW330 Taurus 70 Stage 3
MW433 Mars 100 Stage 1
MW?733 Taurus 70 Stage 3
MW880 Mars 100 Stage 2

The following design pressures are assumed for all capacity planning:

Table 4 MWP Design MAOP by Section

Pipe Section Pressure, kPag ‘
1 5,700
2,34 5,200
56,7 5,500
Page 5 of 23

21100-RP-R-0002_1 UNCONTROLLED WHEN PRINTED

energy. connected.



HAZOP Report a a

ECG Expansion MW880 Milne Compressor Station

Pipe Section Pressure, kPag

8.9 5,700

The scope of work covers the following:

2.1.1 MWP Scraper Stations

Install DN600 connection to existing buried headers including installation of fie-in
valves and removal of existing lock-o-ring completion plugs with a hot tap
machine.

Clean up and demolish existing dams and associated piping associated with past
wet pigging operations.

Provide control system interconnection from new station controls to existing
scraper stations.

2.1.2MWP Compressors

Install new greenfield compressor stations at MW162, MW300, MW433, MW733 and
MW880

Install new station vent.

Site bulk earthworks including build- up fo match existing

Tie-in to existing scraper frap buried completion plugs (stopple machine with
buried valves required)

Supply and install process after-cooler, intferconnecting pipework

Supply and install fuel gas conditioning skid including immersion heater, filter,
meter and regulators

Supply and install interconnecting pipework, valves and station vents.

Supply and install comms and controls infrastructure

Supply and install micro-turbines for power generation

Supply and install compressor air system and dryers

Supply and install control room, workshop and accommodation modules

Supply and install water tank

No allowance to be provided for future second unit with exception of tee on end
of pipe header between station isolation and unit isolation valves.

The HAZOP focused on the proposed design, as defined by the P&ID’s in Appendix E.
Nodes are also delineated on simplified schematics in Appendix D.

2.2

Previous HAZOPs

None reviewed.

energy. connected.
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3. Abbreviations

Table 5 - Abbreviations

ltem Definition

AS Australian Standard

HAZOP | Hazard and Operability Study

P&ID Piping and Instrumentation Diagram
RTU Remote Terminal Unit
SIF Safety Instrumented Function

4. HAZOP Objectives and Methodology

4.1 Overview

HAZOP studies are one of the main fools used to consider and apply Process Safety
principles and is recognised legally as an established and defined engineering
management tool for Hazard Identification and Analysis. HAZOP studies constitute a
key element of the projects risk management process and shall conform to the
requirements of IEC 61882.

As per HAZOP requirements and to maintain the effectiveness of this HAZOP study,
the process employed shall ensure that:

e HAIZOP studies are executed effectively to ensure process hazards and
operability issues associated with a facility’s design are identified;

e Allfindings are recorded;

e The party responsible for resolution of each recommendation/action are
clearly identified; and

e HAZOP recommendations/actions are closed out in a timely fashion to ensure
the hazards and operability issues identified have been effectively mitigated
when the design is implemented.

4.2 Objectives

The primary objectives of the HAZOP were to:

e |dentify hazard and operability problems associated with the following nodes
as part of the SoOW of the upgrade and as shown in the Node Description
Section 4.6 of this document.

energy. connected.
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e Ensure that the design is safe and operable by assessing whether deviations
from the design intent will potentially produce hazardous scenario(s);

e Ensure that the design is robust for all operating and upset scenario(s);
e |dentify operability and maintainability issues; and

e Ensure that appropriate actions are identified to address the problems to
manage and maintain the facility and environment safely.

4.3 Methodology

The HAZOP study performed a systematic review of each node as per marked-up
P&IDs (see Appendix D), according to APA WI-R-0002.

Prior to this review, an overview of the node was provided by the responsible Process
Engineer, and the team discussed the node to fully understand the design intent and
operational requirements.

A standard set of guidewords was then applied to each node to identify any
potential deviations. If a credible deviation from the design intent was identified, it
was examined for possible causes and consequences.

If the consequence indicated a significant potential problem or hazard, the team
identified any existing safeguards (i.e. protection, detection and indication). Where
required, recommendations were recorded to address the identified deviation.
Actionees were assigned to the recommendation identified in the workshop.

HAZOP PROCEDURE

MVE TO NEXT

energy. connected.
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44 Terms Of reference

Refer to 21100-TOR-R-0004 document for the terms of reference applicable to this
HAZOP.

4.5 Guidewords

A summary of the guidewords used for the HAZOP is given below:

High Flow/High Level

Low Flow/Low Level

No Flow/Zero Flow/Empty

Reverse Flow

High / Low Mixing

High Pressure

Low Pressure (Including Venting)

High Temperature

9. Low Temperature

10. Phase Change

11. Changes in Concentration / Composition

12. Contamination / Impurities/Gaseous

13. Testing Equipment/Product

14. Plant Items Operable/Maintainable

15. Coating degradation-Corrosion

16. Electrical Area Classification/Isolation/Earthing
17. Control and Instrumentation Sufficient for Control/Too Many/Correct

OGN A WN =

Location
18. Maintenance - Testing / Isolation Requirements
19. General
Overview:
1. lIsolation
2. Redundancy
3. Security of Supply
4. Safety/LOPA
5. Backup
6. Emergency Response-Planning
7. Emergency Response-Access to Equipment
8. Toxicity
9. Utilities/Services Required Air/N2/Water/Etc.
10. Materials of Construction Vessels/Pipelines/Piping/Pumps/Others
11. Materials of Construction-Corrosion
12. Initial Start Up/Commissioning
13. Start-Up / Partial Start-up/Maintenance
14. Shutdown/Isolation/Purging
15. Breakdown (Power Failure, Communication System, Air, Steam, Water,
Vacuum, Fuel, Vents, Computer, Other);
16. Effluent Gaseous/Liquids/Solids
17. Noise Sources/Issues/Control Measures
18. Fire/Explosion

energy. connected.
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19. Safety Equipment PPE/Fire Detection/Fire Fighting/Means of Escape

20. Quality & Consistency (Variation of)

21. Output Reliability/Bottlenecks/Redundancy (Least reliable components,
most limiting components)

22. Efficiency Losses (Loss of material, conversions etfc.)

23. Simplicity

24. Occupational Health

25. Electrical Safety

26. Packaging

27. Training

28. Safety Management Study

29. Construction HAZID

30. Spare Parts

4.6 Node Description

Table 6 HAZOP NODE DEFINITION (Typical for MW880 AND MW433)

Node Name Day Comments Status

MSE.MILN-DWG-Q-3120
MWP MILN-DWG-Q-0003
Pipeline to Compressor | MWP.MILN -DWG-Q-0004

' suction Nozzle MWP.MILN -DWG-Q-0005 |~ Completed,
MWP.MILN -DWG-Q-0006
MWP.MILN -DWG-Q-0007

5 Compressor Discharge SWE.CROM-DWG-Q-0007 | Day 1 Completed.

Including ACHE

MWP.MILN -DWG-Q-0007
MWP.MILN -DWG-Q-0005
3 ACHE Discharge to Pipeline | MWP.MILN -DWG-Q-0004 | Day 1 Completed.
MWP MILN -DWG-Q-0003
MSE.MILN-DWG-Q-3120

MWP .MILN -DWG-Q-0007
MWP.MILN -DWG-Q-0005 | Day 1 Completed.
MWP .MILN -DWG-Q-0006

. MWP .MILN -DWG-Q-0003
5a Station Vent/Blow Down MWP MILN -DWG-Q-0004 Day 1 Completed.

. MWP .MILN -DWG-Q-0005
Sb Unit Vent/Blow Down MWP MILN -DWG-Q-0004 Day 1 Completed.

LP Fuel Gas Skid Vent/Blow | MWP.MILN -DWG-Q-0011

Compressor Anti-Surge/Fast
Stop Recycle

5 | bown MWP_MILN -DWG-Q-0004 | D! Completed.
s, | HP Fuel Gas Skid Vent/Blow | MWP.MILN -DWG-Q-0010 | | Completed
Down MWP.MILN -DWG-Q-0004 | — 2 Sies
g | Compressor Liquids Drain - [ p \i N -DWG-Q-0008
Discussion
energy. connected.
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Node Name Day Comments Status
Preliminary
o ) MWP.MILN -DWG-Q-0003 HAZOP. Refer
HP fuel gas skid including | \,\vp MILN -DWG-Q-0009 Vendor
7 f|ITrohop, . heating, MWP_MILN -DWG-Q-0010 Day 1 Packages Completed.
regulation to GT inlet
MWP.MILN -DWG-Q-0008 HAZOP
Strategy.
Preliminary
LP fuel gas skid including | MWP.MILN -DWG-Q-0010 \"/'g‘gg; Refer
8 regulation, filfration to MT | MWP.MILN -DWG-Q-0011 | Day 2 Packages Completed.
inlet MWP.MILN -DWG-Q-0012 HAZOP
Strategy.
Instrument Air Supply to IA
Regulators to IA Manifold
and Consumers
e Vadlve  Actuators | \wp MILN -DWG-Q-0013
E:ReferNOde]é) | MWP.MILN -DWG-Q-0014
o ompressor ir ) N
11 Buffer and Package MWP.MILN -DWG-Q-0008 | Day 2 Completed.
Air Supply
e Compressor Unit Self
Cleaning Filters
e Compressor Unit Fire
Dampers
This  will not
been
Oily Water to Oily Water ;ﬁ\gewedm ?es
Holding Tank in’rercep’rorp
13 e From I|A Package MWP.MILN -DWG-Q-0013 | - oif is on hold N/A
Drain fo Local and there is
Interceptor no other
equipment
shown.
Turbine/Compressor  Lube
14 Oil Cooler MWP.MILN -DWG-Q-0008 | Day 2 Completed.
Package s
on hold at
this stage
and cannot
b HAZOP-
15 Fire System PID - MWP MILN -DWG-Q-0017 | - eg © N/A
Refer Vendor
Packages
HAZOP
Strategy.
Safety and Miscellaneous This is not a
I8 Systems PID- Discussion Only PN SDIRESSROOLE | = PID o | A
energy. connected.
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Node Name

Day

Comments

Status

cannot be
HAZOP-ed.
Refer Vendor
Packages
HAZOP
Strategy.

Actuated
Control

Valve Local

Panels PID - | MWP.MILN -DWG-Q-0019
Discussion Only

This Node will
not been
HAZOP-ed
and shall
refer to APA
Standard
configuration.
APA  design
team to
provide the
applicable
standards to
the PEM and
MTM  (Action
on Sohail
Hameed and
John Etubus)

N/A

18

Water System PID

MWP.MILN -DWG-Q-0020

Day 2

Completed.

o1

Overview
Utilities

1-Compressor

MWP.MILN -DWG-Q-0008

Day 2

Completed.

02

Overview 2-All Station

AllPID’s

Day 2

Completed.

NOTE: Nodes Xa,b,c,d,e can be assessed by exceplion/difference.

Nodes are delineated on the P&ID’s on simplified schematics in Appendix D.

Reference P&ID’s

21100-RP-R-0002_1

MWP . MILN -DWG-Q-0003 IFH
MWP.MILN -DWG-Q-0004 IFH
MWP.MILN -DWG-Q-0005 IFH
MWP.MILN -DWG-Q-0006 IFH
MWP MILN -DWG-Q-0007 IFH
MWP MILN -DWG-Q-0008 IFH
MWP.MILN -DWG-Q-0009 IFH
MWP.MILN -DWG-Q-0010 IFH
MWP.MILN -DWG-Q-0011 IFH
MWP MILN -DWG-Q-0012 IFH
MWP MILN -DWG-Q-0013 IFH
MWP.MILN -DWG-Q-0014 IFH
MWP.MILN -DWG-Q-0016 IFH
MWP.MILN -DWG-Q-0017 IFH
MWP MILN -DWG-Q-0018 IFH
MWP .MILN -DWG-Q-0019 IFH

Page 12 of 23
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HAZOP P&ID’s are attached in Appendix E.

The following Process Conditions have been used for the assessment:

e MWP.MILN -DWG-Q-0020 IFH
e MSEMILN-DWG-Q-3120 IFH

Table 7 HAZOP NODE PROCESS CONDITIONS (Typical for MW880 and MW443)

Node # Node Name Fluid Flow Pressure Temperature Design Design
Pressure Temperature
kSm3/h kPag °C kPag °C
1 Pipeline to Natural Gas | 300 | 750 | 2,400 | 5,024 | 15 22 7,600 -29/65
Compressor
Suction
Nozzle (incl.
Scrubber)
2 Compressor Natural Gas | 300 | 750 | 4,600 | 5,700 | 26 90 7,600 -29/ 160
Discharge
3 ACHE to Natural Gas | 300 | 750 | 4,550 | 5,700 | 26 45 7,600 -29/65
Pipeline
4 FSV Natural Gas 0 | Note | 2,400 | 5,700 | 26 90 7,600 -29/160
ASV 2 7,600 -29/65
5a/b/c/e | Station Vent Natural Gas 0 30%* 0 600* - 32 1,960 -45 / 65
40*
HP Fuel Gas NaturalGas | 1.8 | 3.8 | 4,600 | 5,700 | 26 45 7,600 -29/65
skid to FG (Note
Heater 3)
FG Heater Natural Gas | 1.8 3.8 | 4,600 | 5,700 | 26 45 7,600 -29/65
/ and HP 3,300 [ 3,400 | 20 | 30 4,700 -29/65
Regulators
LP FG Filter Natural Gas | 1.8 3.6 535 555 5 30 1,960 -29/65
Coalescer to
Turbine
8 LP FG to Natural Gas 0 0.2 | 3,300 | 3,400 | 20 30 4,700 -29/65
Micro 535 555 5 30 1,960 -29/65
Turbines
IA Supply to Compressed | 0 | 0.1* | 550 | 1,000 Ambient 1,400 -101/65
11 Regulators Air
IA Supply to Compressed | 0 0.1* 550 750 Ambient 1,400 -101 /65
Consumers Air
13 Oily Water Water Wash Atmospheric Ambient Atmospheric Ambient
Holding Tank | (Trace wash down
down oils) water only
14 Compressor Lube Oil up to 897 000 | 1,034 | 50 74 1,034 74
Lube Oil LPM
Cooler
15 Fire System N/A
16 Safety and N/A
Miscellaneous
Systems
17 Actuated IA/IG
Valve Panels
energy. connected.
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| 18 | Water System | Water | | | | | | |

Notes:

1. *denote values to be confirmed pending process calculations.

2. ASV and FSV flow requirements to be confirmed pending Solar surge and recycle
design.

3. May be as low as 2,400 kPag during start up prior to compression.

4. Nodes Xa,b,c,d,e can be assessed by exception/difference.

4.7 Vendor Packages HAZOP Strategy

Table 8 HAZOP STRATEGY-VENDOR PACKAGES-MW880 MILNE CS

Vendor
Node Name APA PIDs Comments

PIDs

Standard design statement or
Solar Package MWP.MILN-DWG-Q-0008 | TBC proof of HAZOP 1o be
provided by Solar.

HP fuel gas skid MWP .MILN-DWG-Q-0003 Preliminary HAZOP.

7 including filtration, | MWP.MILN-DWG-Q-0009 BC If there are no significant
heating, regulation | MWP.MILN-DWG-Q-0010 process design changes, re-
to GTinlet MWP.MILN-DWG-Q-0008 HAZOP may not be required.

Preliminary HAZOP.

If there are no significant
process design changes, re-
HAZOP may not be required.

LP fuel gas skid MWP .MILN-DWG-Q-0010
8 including regulation, | MWP.MILN-DWG-Q-0011 TBC
filtration to MT inlet SWE.CROM-DWG-Q-0012

Instrument Air APA and MIM to try and
11 Compressor MWP.MILN-DWG-Q-0013 | TBC outsource an existing,
Package already HAZOP-ed design

1. For the Solar part of the
PID-Q-0017 (WM2510) the
project to outsource an
existing design for a MARS

Fire System PID - 100 if possible.
15 Discussion Only MWP .MILN-DWG-Q-0017 | TBC f/\(;’r;fci): assigned to Kevin

2. APA to oufsource an
existing approved design
for package CF-2551 on
PID-Q-0017 and provide to

energy. connected.
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Vendor

Node Name APA PIDs

PIDs

Comments

MTM. Action assigned fo
Sohail Haomeed.

The information on this PID
shall be discussed during
the CHAZOP workshop.

Safety and Action assigned to Peyman
Miscellaneous Orangi.
1 MWP.MILN-DWG-Q-001 B .
S Systems PID- SO0l = The project should
Discussion Only implement strategy on the
approach with vendors for
this  package. Michael
Palmisano.
Requires HAZOP with vendor
Micro Turbines MWP MILN-DWG-Q-0012 | TBC or provide proof package

HAZOP

NOTE: Vendor Packages HAZOP or Proof of HAZOP is required for Vendor packages.

5.

6.

Workshop Aitendees

A list of Attendees for HAZOP workshop is provided in Appendix B.
Study Findings

6.1 HAZOP Action Summary

A total of 153 actions were generated during the HAZOP workshop (See HAZOP
minutes — Appendix A. The term “No change to existing. No further issues” was used
for potential deviations where the workshop team agreed that the existing
safeguards were adequate and that no further risk reduction measures were
required or that NO CHANGE by the project was identified to the existing asset which
has been reviewed via previous HAZOP workshops.

The HAZOP actions listed in Appendix C should be read in conjunction with the
minutes in Appendix A to provide context and understanding of intended
consequence mitigation.

6.2 HAIZIOP Action Management and Close Out

The actions assigned during the HAZOP workshop shall be tracked, monitored and
closed out as part of the FEED or Detail Design (DD) process.

Appendix C identifies which actions will be closed as part of the FEED and/or Detail
Design.

Once all actions have been closed out, a HAZOP Closeout Report will be generated
to document the actions taken.

energy. connected.
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The FEED HAZOP Close out Report shall clearly identify which actions have been
closed off during FEED and which actions will be closed off during detail design.

Individual HAZOP Actions Close out Sheets have been added to this document
Appendix F.

energy. connected.
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7. References

Table 9 Referenced Documents

Document Document Number ‘
HAZOP Review Minutes 21100-MOM-R-0003

HAZOP Terms of Reference 21100-TOR-R-0004

WI - HAZOP Study WI-R-0002

Pipelines — Gas and Liquid Petfroleum -
AS 2885.1:2018 Design and Construction

P&ID’'s covered in the workshop | Refer above for each individual Node.

energy. connected.
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Appendix A HAZOP MINUTES

Refer to 21100-MOM-R-0003 for full record of the MW880 Milne CS HAZOP Workshop
discussions.

energy. connected.
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ATTENDANCE RECORD

Appendix B

Name Company Position/Role Initials 5/05/2021 | 6/05/2021
Radu Fagarasan APA Principal Mechanical Engineer/HAZOP Facilitator FRF Y Y
Harrison Platt APA APA-Process Engineer HAZOP Scribe HP Y Y
Peyman Orangi APA APA-Team Lead Bid Support PO N N
Sean Armitage Momentum Momentum Engineering SA N N
Martin Ulyatt APA APA-Principal EIC/FSA Engineer MU Y Y
Mudassar Chugtai APA APA-Senior Mechanical Engineer MC Y Y
Adrian Higgs APA APA-Senior E&l Engineer AH Y Y
Heng Zhang APA APA-I&CS Engineer HZ N N
Alex Kristovskis APA APA-Project Manager AK N N
Daniel Baker APA APA-Regional Manager Young DB N N
Sohail Hameed APA Senior E&IC Engineer SH Y Y
Chris Broad APA APA-Team Lead Process and Optimisation CBr N N
Caroline Button APA APA-Team Lead Process & Pipeline Engineering CB Y Y
Bart Calvert APA APA-Engineering Bid Manager BC N N
Mark Wright APA APA-Asset Manager MW N N
Kevin Martin APA APA-Senior Rotating Engineer KM N N
Sanjay Chhanabhai APA APA-Team Lead E&IC Engineering-East SC N N
Toby Sullivan APA APA-Team Lead Mechanical Engineering - East TS N N
Rupert Greenwood APA APA-Process Engineer RG N N
IOC Engineering APA APA 10C N N
Samantha French APA APA-Program Administrator SF N N
James Brandt APA APA-Asset Management Specialist JB N N
Rod Graham APA APA-Senior Technical Officer E&I RG Y N
John Etubus Momentum Momentum Engineering Process JE Y Y
Thao Ho APA APA-Process Engineer - E&P VH N N
Shaun Quinlan APA APA-Technical Officer E&I SQ N N
Michael Palmisano Momentum Momentum Engineering E& MP Y Y
Han Ho Momentum Momentum Engineering E& HH N N
Christopher Daines Momentum Momentum Engineering Mechanical CD Y Y
Craig Clarke APA APA-Manager Project Dev. & Assurance CC N N
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UNCONTROLLED WHEN PRINTED

Page 19 of 23

energy. connected.



HAZOP Report aEa.
ECG Expansion MW880 Milne Compressor Station

Appendix C HAZOP ACTION SUMMARY

energy. connected.
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CLOSE OUT

NODE GUIDE WORD ITEM POSSIBLE CAUSES CONSEQUENCES EXISTING SAFEGUARDS ACTION ACTION ACTION FEED/DD CLOSE OUT COMMENTS DATE SIGNATURE
BY NO.
Node 1
ngh gas veloity Use of twisted square thermowells which are less sensitive to vortex
Equipment damage induced vibration
(Thermowells TW-2200A/B, TW- . . . . .
1 High Flow/High Level N1-1-1A  |Failure of Compressor control FIC-1201|2203A/B/C, Potential damage to suction |7 2/AHH-2202 and PDAHH-2100 across temporary strainer and suction| Consider to establish High flow alarm on FIT-1201 JE 1 FEED
N scrubber(PD is proportional to velocity)
cyclone F-210, Temporary strainer SP-03) N . - Lo
N Small branch connection, thermowells and suction piping velocity limits
Potential damage to small branch N y L ) -
N compliant with APA piping velocity guidelines
connections
H'gr.‘ gas velocity Use of twisted square thermowells which are less sensitive to vortex
Equipment damage N -
induced vibration
(Thermowells TW-2200A/B, TW- PDAHH-2202 and PDAHH-2100 across temporary strainer and suction|Compressor line sizing to consider high flow rates resulting from FIC control failure and start u,
1 High Flow/High Level N1-1-1B  |Failure of Compressor control FIC-1201|2203A/B/C, Potential damage to suction - ) j porary pr 9 9 9 P JE 2 FEED
N scrubber(PD is proportional to velocity) condition
cyclone F-210, Temporary strainer SP-03) . N - P
X Small branch connection, thermowells and suction piping velocity limits
Potential damage to small branch . . s y -
N compliant with APA piping velocity guidelines
connections
1 |High FlowHigh Level N1-1-5 'V‘ZI";CS“‘;C“"” pressure causing high jlfmifs NODE N-1-1-1 butforashort  |ga\ e AS NODE N-1-1-1 Clamp on FIC-1201 to limit flow depending on process condition JE 3 FEED
. . Filter drain valve BF-2180 and PL-2182 Provide lockable tags on BF-2180 and PL-2182
! High Flow/High Level N1-1-7 left open (PID-0006 G8) NONE NONE RO to be installed in the drain downstream of PL-2182 JE 4 FEED
Potential equipment damage and potential . - . L . g .
1 High Flow/High Level N1-1-8  [Rupture up to the compressor C-220  |for escalation of the emergency event with [PALL-2200 _Cons!der additional safeguards e.g.. Closing the unit isolation valve SDV-2000 and / or station JE 5 FEED
. N A isolation valve SDV-1001
gas inventory from the suction pipeline
1 Low Flow/Low Level N1-2-3 (l\:ftl)ssaelldg)nment of valves (valves partially Restriction of supply to compressor NONE Station ready (XA-7083) to include correct alignment of actuated valves MP 6 FEED/DD
1 High Pressure N1-6-1  [High pressure due to fire on F-2100 r'?fptmufge to the vessel and potential vessel |pqy, 5109 Project team to consider how AS 1210 section 8 applies to F-2100 and PSV-2100 CB/RF 7 FEED/DD
1 High Pressure N1-6-2  [High pressure due to fire on F-2100 E;E?ge tothe vessel and potential vessel PSV-2100 A spare PSV to be supplied for quick replacement when PSV-2100 needs to be serviced SH 8 FEED/DD
After cooler EA-2401 failure (fans not high suction temperatures leading to high low select coming from TIC-2003 Consider additional methods of protection for suction piping from high temperature coming from
1 High Temperature N1-8-1 |operating) and high recycle rates into 9 P y 9 9 TAHH-2004 will trip compressor and recycle the fast stop line e.g. .(the fast stop line downstream of the unit valve skid should be converted to JE 9 FEED
S0 . thermal stress and potential flange leakage X L N . . e .
the suction line from the fast stop line hot gas from fast stop line mixing with cooler gas from anti surge line [piping spec A15C04 all the way to the compressor suction nozzle)
1 High Temperature N1-8-2 |Hot fast stop recydle line fail open AS ABOVE NONE :?n;i)tlement compressor unit trip on high suction temperature (e.g. TIT-2200B) set a piping design JE 10 FEED
incorrect symbols on PID regarding
1 General N1-19-1 solenoid valve or limit swltchgs on confusion in operation NONE show the correct symbols and functionality for the actuated valves in accordance with APA JE/MP 1 FEED
actuated valves (solenoids missing or standard 530-SP-P-0037
shown in incorrect position)
incorrect symbols on PID-MW43-0120 Incorrect depiction of the valve
1 General N1-19-2 [regarding the Valve DIB-0001 ct dep) " NONE show the correct symbols and functionality for DIB-0001 JE 12 FEED
" confusion in operation
regarding body bleed
Transitions for underground to Incorrect depiction of equipment
1 General N1-19-3 |aboveground missing on PID-MW43- Ct cep ot equip NONE show the correct Transitions for underground to aboveground on PID-MW43-0120 JE/CD/SH 13 FEED
0120 confusion in operation
Transitions for inderground to Incorrect depiction of equipment
1 General N1-19-4 |aboveground missing on PID-MW43- Ct cep) of equip! NONE APA to provide correct hot taping details for similar installation to MTM MC 14 FEED/DD
0120 confusion in operation
CP protection and insulation not
1 General N1-19-5 properly shown on PID-MW43-0120 in Incorrept d.eplctlon 'of equipment NONE Provide appropriate CP protept.lon and |n§ulatlon on PID-MW43-O120 in regards to all the above MP / JE 15 FEED
regards to all the above ground to confusion in operation ground to below ground transitions (consider the use of FIK instead of MIJs)
below ground transitions
104 incorrect depiction of the manual load |Incorrect depiction of equipment . . "
1 General N1-19-6 bypass (BF-0002 and RO-0002) confusion in operation NONE relocate bypass from pig trap to just around DIB-0001 (local to the DIB) JE 16 FEED
1 General N1-19-7 gzsglr:ypfroerstshuereoperator toread the Incorrect operation of the station NONE Add pressure indicator downstream of DIB-0001 close to DIB-0001 JE 17 FEED
1 General N1-19-8 |Added simplicity potential failure of limit switches NONE remove position switches DIB-0001 and provide lockable tabs (valve is locked open) JE 18 FEED
Node 2
2 High Flow/High Level N2-1-1  |Failure of Compressor control FIC-1201 ngh gas velocity _Use of tM_sted_square thermowells which are less sensitive to vortex |After cooler scope of w_crk to address potential vibration issues in the tubing rigidity of the after cD 19 FEED
Equipment damage induced vibration cooler frame and the air plenum
2 High Flow/High Level N2-1-5 Rupture downstream of the compressor|Potential elqulpment damage and potentllal NONE Design team should locate presslure serjsmlg points on the pipeline downstr.eafm of thtle RG 20 FEED/DD
C-220 for escalation of the emergency event with compressor and ensure appropriate action is taken by the I0C (because this is what is assumed
2 Low Flow/Low Level N2-2-3 [Fast stop valve FSV-2386 fail open Restriction of supply to consumers Provide position discrepancy alarm ZS-2386 / FSV-2386 MP 21 FEED/DD
2 Reverse Flow N2-4 t:?z:\zawe CR°Z300T UaeToT ™ Tvalve chattering NONE Valve datasheet to specify minimum flow for operation CD 22 FEED
2 |High Pressure N2-g-1 | ailure of PIC-2002 (due to the failure |potential equipment failure, piping and Pressure trip PAHH-2305, PAHH-2304 and PAHH-2310 set pressure set points, alarms and trips as per 530-GD-Q-0005 JE 23 FEED
of the over speed control) pipeline failure
Potential for differential temperature on
2 High Temperature N2-8-1 |[failure of EA-2401 fans each cooler bay leading to thermal stresses [NONE Pipe stress analysis to consider this failure case as part of the analysis during detailed design CD 24 DD
in the piping
Node 3
. . 4 . _ . ~ FAH-1201 Consider removing trip FAHH-1201 and consider implementing RO flow meter instead of flow
8 High Flow/High Level N3-1-7 | Failure of the FIC-1201 Damage to equipment FE-1201 Refer Action 1 in NODE 1 (reference high flow alarm). nozzle, if RO is implemented, set tapping point for PIT-1201 on the piping will be required JE 25 FEED
3 Low Flow/Low Level N3-2-4  |Anti surge valve ASV-2385 fail open Restriction of supply to consumers ZT-2385 Provide position discrepancy alarm ZT-2385 / FC-2385 MP 26 FEED/DD
3 Reverse Flow N3-4-1 Check valve CK.>2011 inadequate for Valve chattering NONE Valve datasheet to specify minimum flow for operation CD 27 FEED
low flow scenario
3 |vigh Temperature N3-8-1 [failure of EA-2401 fans e of station piping / pipeline design |1y 503 ang TAH-2004 and TAHH-2004 Consider implementing fan failure indication on SCADA MP 28 FEED/DD
Cold ambient temperature with low Process to provide calculation with variables in the cause considered to establish a minimum gas
g compression head and cooler fans exceeding the pipeline MDMT and potential temperature for this operational scenario
8 Low Temperature N3-9 operating continuously leading to gas  |for brittle failure NONE If calculation proves there is a problem, Establish low temperature alarm on either TIT-2003 or JE 2 oD
temperatures below pipeline MDMT TIT-2004 and / or appropriate operator or control system response
3 [Ptant tems OperablerMaintainable |  N3-14  |inconsistencies of symbology in PIDs [P °71% ' mPlement permissive NONE Rename PDALL-2030 to PDAHH-2030 JE 30 FEED
3 General N3-19-1 BF-1 109 on PID-Q-0003 on station inability to free flow !nto the pipeline in case NONE Show BF-1100 on PID-Q-0003 normally open JE 31 FEED
bypass is shown normally closed the compressor station trips
3 General N3-19-2 |Added simplicity potential failure of limit switches NONE remove position switches DIB-0004 and provide lockable tabs (valve is locked open) JE 32 FEED
3 General N3-19-3 incorrect discharge temperature set potential failure of the coating in the pipeline|NONE show the correct discharge temperature set point for TIT-2004 aligned with a discharge JE 33 FEED

points shown on TIT-2004

temperature of maximum 45 degC discharge to the pipeline




CLOSE OUT

NODE GUIDE WORD ITEM POSSIBLE CAUSES CONSEQUENCES EXISTING SAFEGUARDS ACTION ACTION ACTION FEED/DD CLOSE OUT COMMENTS DATE SIGNATURE
BY NO.
3 General N3-19-4 ;r;:a:)l::y;gs?i;)perator toread the Incorrect operation of the station NONE Add pressure indicator upstream of DIB-0004 close to DIB-0004 JE 34 FEED
3 General N3-19-5 E‘g;ﬁign”zﬁ;r;ig attached to BF-1015 Incorrect depiction of the station equipment [NONE remove note 5 attached to BF-1015 position switches JE 35 FEED
3 General N3-19-6 EES-ILOOLS showing normally open Incorrect depiction of the station equipment |NONE f:ﬁ: BF-1015 in locked closed position and show LC on the PID and provide locking tabs on the JE 36 FEED
Node 4
4 |High Flow/High Level N4-1-1 | Anti surge valve ASV-2385 fail open | /xesiriction of supply to consumers ZT-2385 and refer action 26 Node 3 (ref discrepancy alarm) During detailed design when Solar information regarding ASV is available check velocity limits / JE 37 DD
Velocity exceeding design limits FIT vibration in the piping against APA guidelines
4 |High FlowrHigh Level N4-1-2  |Fast stop valve FSV-2386 fail open | 3estriction of supply to consumers ZT-2386 and refer action 26 Node 2 (ref discrepancy alarm) During detailed design when Solar information regarding FSV is available check velocity limits / JE 38 DD
Velocity exceeding design limits FIT vibration in the piping against APA guidelines
Anti surge valve ASV-2385 fail to open Potential for compressor surge and
4 Low Flow/Low Level N4-2-1  [to the required position by anti surge mechanical dam; o 9 Fast stop valve FSV-2386 Confirm the Solar instrumentation logic trips the compressor C-2200 on surge detection KM 39 FEED/DD
control system 9
Compressor start up and purging sequence checks of the anti surge
. . B Anti surge or Fast stop valves jammed [Surge and potential damage to compressor |valve / fast stop valve and permissive to operate (including checking . i . . " . " -
4 Testing Equipment/Product N4-13 closed C-2200 ASV / FSV move off the seat) Project team to highlight this feature identified as a safeguard in the functional description KM 40 FEED/DD
annual testing / maintenance by APA
4 Plant ltems Operable/Maintainable N4-14 Ziézzyi/glgeepézl:géemperature personnel injury due to hot recycle piping NONE Provide personnel protection insulation on hot recycle fast stop line al the way to the suction line JE 41 FEED
inadequate painting spec for the high Investigate whether APA has existing standard for high temperature piping to maximum
4 Coating Degradation/Corrosion N4-15  |temperature piping AO6C05 (up to the [potential for accelerated corrosion NONE operating temperature for the piping MC 42 FEED/DD
max piping operating temperature) consider using system 5 in APA spec 530-SP-M-9602
the anti surge and fast stop design to comply with the following standards bellow or seek
deviation:
530-DWG-J-0059 Actuator Panel - Fail Close / Open Piping and Instrumentation Diagram
Control and Instrumentation The current PIDs do not depict the APA 530-DWG-J-0062 Actuator Panel - Quick Acting/Fast Stop Valve Piping & Instrumentation
4 Sufficient for Control/Too N4-17  |standard for anti surge, fast stop valves [non compliance to APA current standards |NONE Diagram SH/JE 43 FEED
Many/Correct Location and actuators 530-DWG-J-0061 Actuator Panel - Anti-Surge Valve Piping and Instrumentation Diagram
530-DWG-J-0063 Actuator Panel - Shutdown & Blowdown Valve Piping and Instrumentation
Diagram
530-DWG-J-0060 Actuator Panel - Fail Last (with Storage) Piping and Instrumentation Diagram
Node 5a (Station Manual Blow Down)
5a Low Flow/Low Level N5a-2-2 BF-1015 leaking and |gn|thn of gas at |ongoing burning of gz_is_an_d on station NONE Investigate appropriate testing procedures in order to test the integrity of the blow down valve BF-| cB m FEED/DD
the vent stack due to lightning strike blowdown, the gas will ignite 1015
¥ g potential for brittle failure of piping and - . - During Detailed design, pipe stress analysis to check overall stresses in the underground section
5a Low Temperature N5a-9  |RO-1021 JT effect equipment downstream of RO Piping downstream of the RO is low temperature piping (fully restrained) is below the allowable stresses in the code (ASME B31.3) cD 45 b
5a Contamination / Impurities/Liquids N5a-11 |Rain water in the stack accelerated stack and piping corrosion Review the PID to show the correct tag number for the yent stack (SI?O-SF.LQ_OOO?” VS - Vent JE 46 FEED
Stack) correct vendor scope of supply and correct location of the drain point
Compressor able to start without Provide note to show permissive compressor start only when BF-1015 is closed (similar to BDV-
5a Plant ltems Operable/Maintainable N5a-14 P i Continuous blowdown is possible NONE 2040) JE 47 FEED
checking the position of BF-1015
Valve BF-1015 to be lockde closed.
. . . ~ cathodic protection system not provided . - - . . - . Provide cathodic protection (sacrificial anode) for the underground piping section to the standard
5a Coating Degradation/Corrosion N5a-15 for the underground section of pipe Corrosion of the underground piping piping coating compliant to APA underground piping coating standard 530-SP-E-0005 MP 48 FEED/DD
Electrical Area static electricity build up in the . . . . .
5a Classification/Isolation/Earthing N5a-16 blowdown piping Potential for ignition of gas NONE ensure vent stack is equipotentialy bonded MP 49 FEED/DD
Node 5b/c/e (Actuated Blow Downs)
5b Low Flow/Low Level N5b-2-2 E.SDV-l2040 Ifeaklng and ignition due to  [ongoing burning of ge.as‘an‘d on station NONE Investigate appropriate testing procedures in order to test the integrity of the blow down valve cB 50 FEED/DD
lightning strike blowdown, the gas will ignite BDV-2040
BDV-2040 not opening on request b PIT-1201 can be monitored by personnel to observe blow down Ensure that ESD1 ESD2 PSD (including blow down) is alarmed to IOC and ensure unsuccessful
5b No Flow/Zero Flow/Empty N5b-3 P 9 q Y Inability to vent the station (manually initiated blow down) ESD1 ESD2 PSD (including blow down) is alarmed to IOC in accordance with 530-PHL-Z-0001 MP 51 FEED/DD
the control system N - N .
(Potentially no monitoring during automatic blow down) and 530-EDP-Q-0025
~ g potential for brittle failure of piping and - . - During Detailed design, pipe stress analysis to check overall stresses in the underground section
5b Low Temperature N5b-9  |RO-2042 JT effect equipment downstream of RO Piping downstream of the RO is low temperature piping (fully restrained) is below the allowable stresses in the code (ASME B31.3) cD 52 b
5b  |Contamination / Impurities/Liquids N5b-11  |Rain water in the stack accelerated stack and piping corrosion Review the PID to show the correct tag number for the vent stack (530-SP-Q-0003, VS - Vent JE 53 FEED
Stack) correct vendor scope of supply and correct location of the drain point
5b Plant ltems Operable/Maintainable N5b-14 Compressor ablel tlo start without Continuous blowdown is possible NONE Ensure permissive note on 'PIDs incorporate purging and pressurisation cycle and align with JE 54 FEED
checking the position of BDV-2040 other APA compressor stations
5b General N5b-19-1 |note 2 on PID-Q-0004 is incomplete Inaccurate representation of plant NONE Add "bypass also allows suction side of compressor to blow down on station blow down" JE 55 FEED
5b General N5b-19-2 check valve CK-1200 has high opening |Inability to completely vent the line during NONE Ensure project selects a check valve type with a very low opening pressure CD 56 FEED
pressure blowdown
Node 7
. . . Blow down valve BDV-2691 fail open RO-2692 Implement permissive compressor to start only if BDV-2691 is closed in line with other blow down
7 |Hioh Flow/High Level N7-12 " |Biow down valve BDV-2327A fail open S ABOVE RO-2525 valves JE 57 FEED
. " Blow down valve BDV-2691 fail open RO-2692 . .
7 High Flow/High Level N7-1-3 Blow down valve BDV-2327A fail open AS ABOVE RO-2525 Provide a discrepancy alarm between SV-2691 and ZAC-2691 (to be retagged to ZIC-2691) MP / JE 58 FEED
/APA Ops to investigate and provide advise on which vent and drain valves are required to be
. . . restriction of supply to consumers locked
7 High Flow/High Level N7-1-4  |Manual vents or drains left open Gas release and potential ignition NONE this applies to all vents and drains in the facility CBIE 59 FEED
show the correct locked position on PIDs
7 High Level N7-1-9 High llevel in E-2640 water tank due to overflow to ground filling valve has a floating device to shut down filling Show the float device on the PID JE 60 FEED
overfill Operator controlled procedure
. 1 High liquid level in filter coalescer potential liquid carryover into HP / LP fuel Fuel gas take off on PID-Q-0003 reference B4 to be taken from the top of the pipe
7 [HighLevel N7-1-10 | essel F-2610/ F-2630 gas skid NONE show as a note on the PID E o1 FEED
7 Low Flow/Low Level N7-2-3 |Misalignment of valves AS ABOVE Refer to action in NODE N1-2-3 manual valves in the flow path to be provided with lockable tabs CD 62 FEED
HAZOP workshop view is that high flow will always result in high Consider removing trip SDV_2327B from PAHH-2690
. y Failure of the regulators PCV-2660 High pressure with potential for LOC and pressure due to limited volumes. Confirm this is ok by inspection of AS 3814.
7 High Pressure N7-6-1 open ignition and explosion SSV-2655 and SSV-2675 Implement trip to compressor from PAHH-2690. SH/KM/JE 63 FEED
PAHH-2690 Update PIDs to reflect this.
HAZOP workshop view is that high flow will always result in high APA (KM) to advise MTM on the required set point for the HP fuel gas regulators slam shuts,
7 High Pressure N7-6-2 Failure of the regulators PCV-2660 High pressure with potential for LOC and pressure due to limited volumes. PSV and high pressure PAH / PAHH alarms and trips as well as all the set point, alarms and trips KM/ JE 64 FEED

open

ignition and explosion

S8V-2655 and SSV-2675
PAHH-2690

for low pressure

MTM to show correct set points on PIDs




CLOSE OUT

NODE GUIDE WORD ITEM POSSIBLE CAUSES CONSEQUENCES EXISTING SAFEGUARDS ACTION ACTION ACTION FEED/DD CLOSE OUT COMMENTS DATE SIGNATURE
BY NO.
HAZOP workshop view is that rupture will always result in low pressure
7 Low Pressure (Including Venting) N7-7 Rupture downstream As per NODE N7-1-1 due to limited volumes. Modify Note 6 on PID-Q-0010 to read "PALL-2690 will trip SDV-2600" JE 65 FEED
PALL-2690
i . . exceeding piping and equipment design . . N . . . .
7 High Temperature N7-8-2 favourable condition leading to high gas temperature envelope with a potential for Maximum wate.r.temper.a‘ure is 60 degC . MTM to confirm the maximum temperature acceptable for the micro turbines. Refer to action 93 MP/ JE 66 FEED
temperature . Downstream piping design temperature envelope is 60 degC NODE 8 (ref. remove TAHH-5064)
high thermal stress and LOC
. . - . Procedure to be developed to start up mircoturbine first to get heater E-2640 online and
7 Low Temperature N7-9-1 i:ji‘ﬁ_lgfizItezspﬁézt:‘lerrenil:gﬁ:;ad( start p:tsentlal for liquids dropping out of the fuel Very small volumes of gas operational before the main turbine can start MP 67 FEED/DD
9 9 when heater achieves set point temperature, then add this to station ready indicator XA-7083
Provide thermowell downstream of the heater E-2640 in the vicinity of DB-2644 for heater heater
performance monitoring
7 Low Temperature N7-9-2  |heater not performing as designed Process fuel gas is under temperature NONE Provide twisted square type thermowell JE 68 FEED
the correct size and correct pressure rating connection for thermowell should be provided in the
fuel gas line and shown on the PID
0. . . g . . . PSR - Set TALL-2689 trip at -5 degC with a time delay of 10 min to enable start up
7 Low Temperature N7-9-4  [heating element failure (E-2640) Turbine operating outside operating limits  [TALL-2689 Set TAL-2689 alarm at -2 degC wit no time delay JE 69 FEED
7 Low Temperature N7-9-5 |heater not performing as designed Process fuel gas is under temperature NONE APA (KM) to check w.|th Solar that any gtan and running (including black start) at -5 degC is KM 70 FEED/DD
acceptable for operation of the gas turbine
Process fuel gas under temperature with Consider setting low temperature alarm with the appropriate operator action on the thermowell
7 Low Temperature N7-9-6 |heating element failure (E-2640) potential for brittle failure of downstream NONE TW-XXTBC CB/JE 71 FEED
piping and equipment refer action 68.
7 General N7-19-1 Symbols for F-2610 and F-2630 . inaccurate depiction of the top lid NONE Ensure QOC is provided on F-2610 and F-2630. Show the correct arrangement on the PID sQ/JE 72 FEED
currently show a flange for the top lid
7 General N7-19-2 Failure position of regulators is not Potential for error in operation NONE Show the rggulator failure position on the PIDs on loss of motlve power (instrument gas) JE/CD 73 FEED
shown on PID Preference is for the regulators to fails close on loss of motive power
No alarm on the discrepancy between . .
7 |General N7-19-3 [SV-2655 / SV-2675 vs 252655/ ZS-  [Potential for error in operation NONE Provide alarm on the discrepancy between SV-2656 / SV-2675 vs ZS-2655 / 28-2675 for each JE I MP 74 FEED
slam shut and show this feature on the PID
2675 for each slam shut
Filter vessel F-2685 is not protected by . . N .
7 General N7-19-4 |fire pressure relief as required by the  [Code non compliance NONE SeS;Z:lSh whether F-2685 s a pressure vessel or not and add fire case PSV ifitis  pressure JE 75 FEED
pressure vessel code
Basket strainer filter in the Solar supply . N g O .
7 General N7-19-5 |[upstream SDV-2327B is not shown on |Incorrect depiction of equipment NONE show the basket strainer filter upstream of SDV-23278 on PID-Q-0008 and clearly mark it as part JE 76 FEED
the PID of Solar supply
7 General N7-19-6 Zfﬁ:ﬁé;gﬁfﬁ:gzgmly shown as Incorrect depiction of equipment NONE F-2610 / F-2630 are to be specified and shown as the filter coalescing type filters on the PIDs JE 7 FEED
_10.7 |Fuel gas PIDs currently depict a The final selected elements may not be Once the final elements (PCV / SS) is selected by the vendor, depict the correct hook up
7 General N7-19-7 specific PCV / slam shut configuration |reflected on the PIDs NONE configuration on the PID (e.g. pilot, sensing lines) JE 8 b
thermowell, temperature element, size . .
7 General N7-19-8 |and rating not shown on the PID on TIT-{incorrect depiction of equipment NONE show th.e therm.owell, tgmperature glgment, size and rating on the PID on TIT-2659 as well as the JE 79 FEED
2689 correct installation detail in 50 NB piping
7 General N7-19-9 Slam shut SS\/-2655_ or SSV-2675 trips potentially unnecessary call out NONE Consider whether a remote or automatic reset of slam shut by I0C should be implemented CB 80 FEED/DD
leads to call out on site
7 General N7-19-10 |Unnecessary fun(.:tlonallty by having potential unnecessary complexity NONE Consider whether a remote open or close operation of slam shut is required by IOC CB 81 FEED/DD
open and close signals to SSVs
different configuration of pneumatic . - . . . L 3 3
7 General N7-19-11 [lines going to the actuators of SSV- incorrect depiction of equipment which is NONE Sho_w the correct Imgs going mtg the SSV actuators SSV-2655 / SSV-2675 and show the correct MP / JE 82 FEED
S not rated for 4,000 kPa equipment and functionality desired for the two slam shut valves
2655 / SSV-2675 is incorrect
Node 8
High velocity gas upstream and PDAHH-5060
. 9 Y gas upstre: X . Thermowells to be twisted square type Investigate with the filter(F-5060) vendor the clean / dirty / collapse differential pressure and
. . Failure of the regulators PCV-5020 / downstream with potential equipment failure - . . . N . . X ;
8 High Flow/High Level N8-1-1 . y HAZOP workshop view is that high flow will always result in high provide an alarm set as close as possible to the dirt DP and a trip as close as possible to the JE 83 DD
PCV-50500pen (Piping, valves, Thermo wells, filters, .
heater) pressure due to limited volumes. collapse DP (PAH-5060 PAHH-5060)
Refer to high pressure safeguards
8 High Flow/High Level N8-1-2  [Blow down valve BDV-5066 fail open |AS ABOVE RO-5067 Provide a discrepancy alarm between SV-5066 and ZAC-5066 (to be retagged to ZIC-5066) MP / JE 84 FEED
APA Ops to investigate and provide advise on which vent and drain valves are required to be
. . R . restriction of supply to consumers locked
8 High Flow/High Level N8-1-3  |Manual vents or drains left open Gas release and potential ignition NONE this applies to all vents and drains in the facility CBIE 85 FEED
show the correct locked position on PIDs
High liquid level in filter coalescer otential liquid carryover into LP fuel gas Consider the fuel gas take off on PID-Q-0010 reference D6 to be taken from downstream of the
8 |High Level Ng-1-7 [ 9n'd pot q Y g NONE filter coalescer F-2685 JE 86 FEED
vessel F-5060 skid
If changed, show on the PID
8 Low Flow/Low Level N8-2-3 |Misalignment of valves AS ABOVE Valve limit switches on actuated valves manual valves in the flow path to be provided with lockable tabs CD 87 FEED
HAZOP workshop view is that high flow will always result in high the micro turbine vendor to advise MTM on the required rating for the flexible tubing into the
8 High Pressure N8-6-2 Failure of the regulators PCV-5020 / High pressure with potential for LOC and pressure due to limited volumes. micro turbine and set point for the LP fuel gas regulators slam shuts, PSV and high pressure MP /JE 88 FEED
9 PCV-5050 open ignition and explosion SSV-5015 and SSV-5045 PAH / PAHH alarms and trips as well as all the set point, alarms and trips for low pressure
PAHH-5065 MTM to show correct set points on PIDs
HAZOP workshop view is that rupture will always result in low pressure " O " . I g "
8 Low Pressure (Including Venting) N8-7 Rupture downstream As per NODE N8-1-1 due to limited volumes. Mod!fy Note 2 on PID-Q-0011 to read "PALL: 50,65 will trip upstream SDV-5000 JE 89 FEED
PALL-6065 modify Note next to PALL-5065 to read Note 2 instead of Note 1
8 Low Temperature N8-9-1 Io_w gas temperature durmg_ black start |potential for liquids dropping out of the fuel |Very small v_olumes of gas ) ) ) Check with the micro turbine vendor if -10degC fuel gas is acceptable for micro turbines and for MP % FEED/DD
with fuel gas heater not online gas vendor confirmed low temperature fuel gas is ok for micro turbine how long
8 Low Temperature N8-9-2 IO.W gas temperature durmg_ black start |potential for liquids dropping out of the fuel | Very small v_olumes of gas . . . Review the temperature set point of TIT-5064 (high and low) once the vendor data is available MP / JE 91 DD
with fuel gas heater not online gas vendor confirmed low temperature fuel gas is ok for micro turbine
8 Low Temperature N8-9-3 |heating element failure (E-2640) No significant consequences identified Piping and equipment is rated to -29DegC FEED/DD
Low ambient temperature concurrent
with plant being shut down and low PR . . .
8 Low Temperature N8-9-4 temperature trip TIT-5064 set inability to start up the plant post shut down |NONE Provide a bypass on the trip (approx. 10 min) for start up or remove TALL-5064 JE 92 FEED
incorrectly
¥ . Remove TAH / TAHH-5064, maximum fuel gas design temperature confirmed at TBC by micro
8 |Piant items Operable/Maintainable | N8-14-1 :;:Hugfde“ has not been claimed as a | o o trip NONE turbine vendor MP / JE 93 FEED
9 check that all the equipment is rated for the water bath high temperature trip
- Incorrect depiction of symbols /signals . L 1. only depict safety instrument systems (SIS) for those functions declared by APA LOPA
8 Plant ltems Operable/Maintainable N8-14-2 on PID-Q-0012 control room section unclear operation of plant Drawing is on HOLD 2. Mod BUS link to state "To SCS" MP / JE 94 FEED
8 Electr!t?al Area ! ‘ N8-16 Insufflculent earthing for flexu?le potential for ignition NONE Conﬁrm!ng if any special earthing requirements around flexible connection next to micro turbine MP 95 FEED/DD
Classification/Isolation/Earthing connections or lack of electrical connection
Filter vessel F-5060 is not protected by . . N .
8 General N8-19-1 |fire pressure relief as required by the  [Code non compliance NONE SeS;Z:lSh whether F-2685 s a pressure vessel or not and add fire case PSV ifitis  pressure JE 96 FEED
pressure vessel code
The filter coalescer F-5060 may not be Investigate with the micro turbine Vendor if filter coalescer F-5060 is required immediately before
8 General N8-19-2 Y unnecessary equipment NONE the micro turbine given there is already one filter coalescer upstream of both pressure cuts (HP MP 97 FEED/DD

required

ILP)




CLOSE OUT

NODE GUIDE WORD ITEM POSSIBLE CAUSES CONSEQUENCES EXISTING SAFEGUARDS ACTION ACTION ACTION FEED/DD CLOSE OUT COMMENTS DATE SIGNATURE
BY NO.
thermowell, temperature element, size . .
8 General N8-19-3 |and rating not shown on the PID on TIT-{incorrect depiction of equipment NONE show th_e therm_owell, tgm_perature e}efment, size and rating on the PID on TIT-5064 as well as the JE 98 FEED
5064 correct installation detail in 50 NB piping
Thermowell temperature element can . . . - .
8 General N8-19-4 |be affected by the RO in flow element pgtentlal failure of the thermowell due to NONE Provide minimum 6D separation between FE-5070 and TIT-5064 JE 99 FEED
high stresses /Add note on the PID
FE-5070
8 General N8-19-5 Slam shut SSV_5015. or SSV-5045 trips potentially unnecessary call out NONE Consider whether a remote or automatic reset of slam shut by IOC should be implemented CB 100 FEED/DD
leads to call out on site
8 General Ng-19-6 |Unnecessary fungtlonallty by having potential unnecessary complexity NONE Consider whether a remote open or close operation of slam shut is required by I0C CB 101 FEED/DD
open and close signals to SSVs
different configuration of pneumatic . - . L . -
8 General N8-19-7 |lines going to the actuators of SSV- incorrect depiction of equipment which is NONE Shgw the correct I|ne§ going |ntv.:> the SSV actuators SSV-5015 / SSV-5045 and show the correct MP / JE 102 FEED
s not rated for 4,000 kPa equipment and functionality desired for the two slam shut valves
5015 / SSV-5045 is incorrect
Node 11
o . . - 2 x 100% air compressors (duty and stand by) Facility to hold air bottles for start up
1" Low Flow/Low Level N11-2-3 |Air compressors not running Restriction of / no supply to consumer Instrument Air receiver to supply for 20 min Add a note on the PID JE 103 FEED
Self cleaning filters have their own PSV
Air to fire damper has its own regulation and PCV
. . Potential leak or rupture in the downstream [Actuated valves local instrument panels have their own PSV Modify note 1 on PID-Q-0014 to explicitly state "gas compressor C-2200"
" High Pressure N11-6  [PCV-2710/PCV-2720 fail open equipment and / or consumers PAH-2720 and PAHH-2720 Modify note 2 on PID-Q-0014 to trip the Air compressor only JE 104 FEED
PSV-2701 on V-2701 set at 1400 kPa
All instrument air piping is Class 150
Various (e.g.. Rupture, blockages and PAL-2720 and PALL-2720
1 Low Pressure (Including Venting) N11-7 {e.g.. Rupture, 9 Restriction of supply to consumers PAL-2518 Confirm with Solar that the enclosure fire dampers are de-energised to close (fail safe) KM 105 FEED/DD
valve misalignment) . . . .
All safety devices are fail safe on loss of instrument air
1 Plant ltems Operable/Maintainable N11-14  |Insufficient data sent to SCADA Lr::l:‘:;ﬁ;'::: data to operate package NONE Air compressor vendor battery limits to include interface data MP/SH 106 FEED/DD
Node 14
14 High Flow/High Level N14-1-1 [High flow received from the package Potential Vibration in the piping Provided in Package Confirm there is a safeguard for high flow in the package KM 107 FEED/DD
APA to confirm the maximum oil flowrate for the oil cooler package
14 High Flow/High Level N14-1-2  [High flow received from the package Potential Vibration in the piping Provided in Package Process to verify that the maximum velocity given by the package will not result in vibration in the KM/ JE 108 FEED
piping
14 Low Flow/Low Level N14-2-3 |pinhole leak in piping LOC and ignition of hot oil mist no ignition sources present in the area Consider zoning around piping associated with oil cooler to remove possible sources of ignition SH 109 FEED/DD
14 High Pressure N14-6 ;I;%tllapgrzssure received from the Piping and equipment failure Provided in Package Confirm there is a safeguard for high pressure in the package KM 110 FEED/DD
14 High Temperature N14-8  |No significant concern Confirm the maximum temperature coming from the package KM 111 FEED/DD
14 Contamination / Impurities/Solids N14-12 | Construction debris and weld splatter potential qamage to equipment inside the NONE SOW to |nclyde cleaning procedure for the oil piping post welding and construction during cb 12 DD
package (i.e. pump) detailed design
Node 18
18 High Level N18-1-4 |overfilling of T-1701/02/03 Water carry over to outside of compound float valves installed on inlet Install a local level gauge indicator on T-1701/02/03 JE 113 FEED
18 |Low Flow/Low Level N1g2  |Pump can emply the tank completely |low water flow or no water available NONE Install a local level gauge on T-1701/02/03 with a low level switch to interlock pump P-1706 JE 114 FEED
low level in T-1701/02/03 pump cavitation and motor heating
. Pump is centrifugal therefore is dead headed - . " . . .
18 High Pressure N18-6-1 Dea_d heading the pump P-1706 by Potential for high pressure the downstream piping rate higher than the max discharge pressure Confirm the piping specifications (}Io_wnstream of the pump is rated higher than the maximum JE 115 DD
closing valves downstream . head the pump is capable of providing
Pressure switch on pump P-1706
18 Low Pressure (Including Venting) N18-7 Demand higher than supply pressure drop in outlet header High demand wil always result in low pressure Discharge pressure measurement required to be shown starting pump P-1706 JE 116 FEED
Refer low pressure safeguards
18 High Temperature N18-8 gz:rzfﬁsli';g of pump P-1706 due to Damage to the pump P-1706 NONE Consider minimum flow bypass around P-1706 JE/CD 17 DD
Low ambient temperatures leading Pining blockage
water freezing - the ambient minimum ping ge Unmanned facility, no night time work is expected Consider providing insulation for critical water systems e.g. safety showers / eye washes to offset
18 Low Temperature N18-9 o - water is not available to some consumers S . . " JE 118 FEED
temperature at Milne identified to reach no significant consequences identified the low ambient temperature
8degC (e.g. safety showers)
. . .o 4 |insufficient facilities to check water . - If potable water skid is required for this site (refer action 123 ref. solutions to provide drinkable
18 Testing Equipment/Product N18-13-1 suitability for drinking Potential for personal poisoning NONE water) include in the vendor SOW a provision for testing and dosing of water quality e 19 b
TNSUTIICIent facilties to check water
18 Testing Equipment/Product N18-13-2 |quality for spraying equipment, safety |Potential for damage to equipment NONE Provide a water testing and dosing (or UV light protection) program for the water used in facilities PO 120 FEED/DD
showers etc
PID symbology to show pressure switch ON/OFF pump control and tank tank level switch
18 Plant ltems Operable/Maintainable N18-14  |No significant concern interlock as vendor supply local control as opposed to station control system (tank LALL JE/MP 121 FEED
proposed to be sent to station control system and IOC
18 General N18-19-1 Zﬁ:;fg; ;;(-zlgonal accommodation not no water to the Accommodation NONE Show water to Accommodation as a water consumer on the PID JE 122 FEED
18 General N18-19-2 W.atgr in this system is not potable at Poisoning workers NONE Project to identify solutions to plrowde clean drinking water and wqter use.for kitchen and JE/BC 123 FEED/DD
this time showers based on a water quality report for the water source on site provide by APA
18 General N18-19-3 W.ate.r in this system is not potable at Poisoning workers NONE Project to clearly separate and segregate and tag the potable water outlets / consumers and non- JE/BC 124 FEED/DD
this time potable water outlets / consumers
18 General N18-19-4 Water in this sy;}eml is not compliant potential damage to Solar equipment NONE Project to confirm water quality requirements from Solar and provide complaint source of water KM/BC 125 FEED/DD
with Solar specification
18 General N18-19-5 Safety show_ers / eye wash stations not |_nal_)|l|ty tq shower in case of hazardous NONE PrOcht to run _rlsk_ assessment and identify whether safety showers and eye wash stations are PO 126 FEED/DD
shown on this station liquids spillage required on this site
Thermal release on safety showers / If safety showers / eye wash station are required, design a thermal relief system in such a way
18 General N18-19-6 |eye wash stations draining the water  |water not available NONE that water wastage is not creditable, APA / MTM to provide review of the vendor proposed PO 127 FEED/DD
out of the station system
18 |General N18-19-7 |\ Signal to I0C is show in regards to _|Inability to remotely alert IOC operators of |5\ e Review the need for tank level to be sent to I0C by SCADA PO/ SH 128 FEED/DD
tank level the low level in T-1701/02/03
Overview 1 - Compressor Utilities
:j;loi?;zuz_z%tgm:;g; of the Potential for dropping liquids and damage Process to provide calculations of the lowest temperature for the dry gas seals and align with
o1 Temperature 011 pping fiq 9 NONE Solar's specification, provide additional heating for liquid removal if any hazard of noncompliance JE /KM 129 DD

after cooler and may result in
temperature being too low

to dry gas seals

has been identified. Alternative seal gas sources may be considered if required




CLOSE OUT

NODE GUIDE WORD ITEM POSSIBLE CAUSES CONSEQUENCES EXISTING SAFEGUARDS ACTION ACTION ACTION FEED/DD CLOSE OUT COMMENTS DATE SIGNATURE
BY NO.
o1 Flow 01-6 Un even Qstrlbutlon of the fire water Potential for inadequate compressor two separate systems are provided, one for each half of the enclosure Solar to produce hydraulic calculations to show fire water distribution inside the compressor KM 130 FEED/DD
over the fire enclosure suppression enclosure
L Nitrogen bottles associated with the fire . .. . . . .
o1 Plant ltems Operable/Maintainable | O1-14-1 . X X inability to replace bottles NONE Provide flexible connections suitably rated for pressure to allow ease of N2 bottle replacement KM 131 FEED/DD
system are of different size and height
o1 Electr!t?al Area ! ) 01-16 The fire system cabinets supplied by Potential for gas ignition and explosion NONE p.rq]ecf to consider design loptlons lto address constraints associated with 40degC ambient MP 132 FEED/DD
Classification/Isolation/Earthing Solar are no hazardous area rated limitation on fire water cabinet equipment
Overview 1 - Station Overview
. . . calculation to be provided regarding the capacity of the battery back up for 48 hours considering
Micro turbines power generation failure power is unavailable for compressor station the site access time by operations and remote location
02 Backup 02-5 . . f and facilities such as accommodation block |UPS for essential systems N . ! . MP 133 FEED/DD
in the common points of failure and workshol consider alternative solutions for the power back up as per the RAM study recommendations
P (e.g. diesel generator)
02 Emergency Response - Planning 02-6 remote location inability to respond to emergency to be reviewed during 3D model review Provide an area for the safe landing of a helicopter to respond to emergencies CD 134 FEED
Initial Start Up/Commissioning ilability of fuel gas heat tart |Inability to start black [initial options di d for black start such f inst t ai MP 135
02 02-12 |unavallability otiuel gas heater on start | nabilily fo start up compressor on biac initia’ options discussed for black start such as use otinstrument air o, nqiger alternative options for black start of compressor station (i.e. back-up diesel generator) FEED/DD
up start receiver or external compressed air in bottles
Breakdown power is unavailable for compressor station
o2 Power Fgllurg 02-15 Mlcro turbines power gene.ratlon failure and facilities such as accommodation block |UPS for essential systems Cons@er back up option in terms qf power failure particularly to accommodation and workshop PO 136 FEED/DD
Communication System in the common points of failure and given the remoteness of the site
Air and workshop
static electricity build up during the . . Lo I . . .
02 |Electrical Safety 02-25-1 |drainage of the suction scrubber F- Potential for gas ignition Earthing procedures Signage to be provided on the drain line to state that earthing is required during drainage PO/ JE 137 NOT BY MTM
2100 Add a note on the PID
static electricity build up during the earthing reels to be provided on site for this purpose
02 Electrical Safety 02-25-2 |drainage of the suction scrubber F- Potential for gas ignition Earthing procedures 9 . P N  purp! SH 138 FEED/DD
2100 show this requirement on the earthing drawing
02 Safety Management Study 02-28 |station external threats not identified Egﬁ;ﬁlzlngﬁgr;gggm injury and / or non none Project to run safety management study workshop as required AS 2885.6 PO 139 FEED/DD
Information missing at local and remote Create a single PID that includes all the agreeable process data that is being parsed from UCP
02 General 02-31-1 operators unable to attend to alarms NONE to SCS for display on local SCADA and /or remote SCADA SH/AH 140 FEED/DD
PID symbols and valve designators not
in accordance with APA standard 530-
02 General 02-31-2 WI_Q_O()O? non cqmpllapce wn.h APA standards, NONE Review PIDs in regards to APA WI and provide compliance or seek deviation JE 141 FEED
e.g. inclusion of Valve type on all PIDs |potential for inconsistencies
can be removed and referred to valve
list
Pressure vessel to piping ANSI class incorrect depiction of class separation of
02 General 02-31-3 |separation not shown on some of the P - P NONE show correct depiction of class separation of pressure vessels and piping JE 142 FEED
pressure vessels and piping
pressure vessels (e.g. fuel gas system)
02 General 02-31-4 |Misalignment of valves AS ABOVE Refer to action in NODE N1-2-3 manual valves should be provided with lockable tabs CD 143 FEED
o2 General 02-315 Flre system ison HOLD and may this package cannot be HAZOPed at this NONE For the Solgr part pf the PID-Q-0017 (WM2510) the project to outsource an existing design for a KM 144 FEED/DD
involve multiple vendors stage MARS 100 if possible
02 General 02-31-6 .FII'E system ison HOLD and may this package cannot be HAZOPed at this NONE APA to outsource an existing approved design for package CF-2551 on PID-Q-0017 and provide SH 145 FEED/DD
involve multiple vendors stage to MTM
02 |General 02-31.7 |Safety systemson HOLD and may |this package cannot be HAZOPed asitis |\ ong The information on this PID shall be discussed during the CHAZOP workshop PO 146 FEED/DD
involve multiple vendors not process design
02 General 02-31-8 _Safety syste_ms on HOLD and may this package Caf‘”"‘ be HAZOPed as itis NONE the project should implement strategy on the approach with vendors for this package MP 147 FEED/DD
involve multiple vendors not process design
02 General 02-31-9 Ia_zzar:[ﬁc:fztg;ea;els PID on HOLD Refer to APA published standards for local actuator control panels APA design team to provide the applicable standards to the PEM and MTM SH/JE 148 FEED
blow down valves BDV-2691 on PID-Q-
o2 General 02-31-11 0010 and BDV-5066 on PID-Q-0011 Incorrect depiction of plant NONE blow down valves BDV-2691 on PID-Q-0010 and BDV-5066 on PID-Q-0011 are to be shown as JE 150 FEED
are shown as NO as a symbol on the NC as a symbol on the PID
PID
o2 General 02-31-12 Current PID s.hows valve body vents this is unnecessary for a Class 600 valve NONE Copsm.er to remove the loading line and bleed line to the main piping from the body bleed. JE 151 FEED
and seal loading to the system Maintain body bleed but to atmosphere
S:;‘r::tféfcsizggnoifsg:tisg:::ldig:'ggs inability to positively isolate the gas review the station positive isolation measures currently on the PIDs (e.g. spectacle blinds) to
02 General 02-31-13 . N Y no! R ty fo p Y 9 NONE account for positive isolation for construction and hot tapping activities and the ability to flow via CB/MC 152 FEED/DD
suitable for construction / hot tapping  |incoming sources
. the free flow bypass (BF-1100)
activities
02 General 02-31-14 |Spectacle blinds are not tagged inaccurate representation of plant NONE Consider tagging the spectacle blinds if they are not standard piping items JE/CD/MC 153 FEED
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40-VL-150-A01C01-NI-1403
[G12]MWP.MILN-DWG-Q-0011.01 P>
FROM LP FUEL GAS SKID

80-VL-150-A01C02-NI-1401
[D12]MWP.MILN-DWG-Q-0005.01 P >
FROM COMPRESSOR UNIT VALVE SKID

VS-1400

R:\AG101-APA EAST COAST EXPANSION FEED\AG101B\PID DWG\Q\MWP.MILN-DWG-Q-0004.01.dwg Layout! Bluebeam PDF.pc3. APA-General.ctb Saffronne Alden, 30/04/2021 11:48:25 AM

o o
o o
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w (2]
50-VL-150-A01C01-NI- 1402 3 S né §
[ [MWP.MILN-DWG-Q-001001 > S S @ @
FROM HP FUEL GAS SKID 1' < ' < > 1 >
E= & Ez| 4 &> 5
SI= 5] 3= 5] =~ <li>— So
© = © = [&] W< =
) v ) 150-VL-150-A01C02-NI-1405 ' NOTE 3 o © o
NOTE 4 |} | < %
sleo ‘ EC-1400 SP
S&H ' NoTe 3 Lot 4
L £ QIES
P & AG 8G @
HOLD 4
TES \
150-VL-150-A01C02-NI-1406
HOLDS: NOTES:
1. VENT SYSTEM HEADER SIZE PENDING STATION 1. TAKE OFF FROM TOP OF PIPE.
VENT CONFIGURATION. 2. BYPASS FOR EQUALISATION OF PRESSURE DURING
2. VENT SYSTEM SILENCER DESIGN CONDITIONS START UP.
PENDING DETAILED DESIGN CALCULATION. 3. DRAIN AT LOW POINT.
3. ALLLINE SIZES TO BE CONFIRMED. 4. CONNECTION FOR FUTURE INSTALLATION OF
4. SPITEM NUMBERS TO BE CONFIRMED. STANDBY COMPRESSOR UNIT.
5. BLEED PLUG TO BE CAPTIVE TYPE TO PREVENT
CAUSING PROJECTILE HAZARD.
NANE DATE
CONSULTING ENGINEERS ISSUED FOR HAZOP SADEN | T2042i MOOMBA WILTON PIPELINE
w0 bEsoIED MW880 MILNE COMPRESSOR STATION
DiGNEERNG ACCEPTED STATION HEADERS AND VENT SYSTEM
SINITEf momentum onE NTS P&ID
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GAS COMPRESSOR VALVE SKID |
|
|
|
I ‘
PI PDIT PI
2001 2000 2005, N ucP |
T NOTE g=—0—{re |
| |
! Y
% VPP P Fzic %
= +200kPa = |
T NOTE 5 20002000 K2000 T
) VzioN l '
| ~o 2000 r |
S=Z
| ag
2 e 2 82
600-NG-600-A06C04-NI-2000 - 600-NG-600-A06C04-NI-2001 P & § & NOTE 2 600-NG-600-A06C04-NI-2100
D12 MWP.MILN-DWG-Q-000401 > I = I E1 [MWP.MILN-DWG-Q-0006.01 P
FROM SUCTION STATION HEADER = ‘ TO COMPRESSOR SUCTION
. I ucp a SCRUBBER
| SV o0—0 FS| D_o o Y/
NOTES: 2040 ~{ 50 JieteTs j <\> O A0BCO2
1. RO SIZED TO MEET SOLAR SPECIFIED ! BR-20008 ucp 2 I
PRESSURISATION/DEPRESSURISATION _ zacyer 1 15NC 5 |
RATE 2000 kPa/min (MAXIMUM). 03 JNOTE 3 b 8
2. ENSURE PIPING DESIGN PROVIDES | S z P77 &
SUFFICIENT SPACE ON THE REMOVABLE | Zl 2010 NOTE 1 8
SPOOL BETWEEN SHUTDOWN VALVE AND 2040 2
70\ RO Py
FLANGE. - 8 |
FSLOD 2010 2011 3
3. ZSC-2040 (CLOSED) IS PERMISSIVE SIGNAL & I HOLDS:
FOR COMPRESSOR TO START. NOTE 6 2 T RO SIZE PENDING CALCULATION
4 QPENPERMISSIVE FOR SDV-2030DURING ! 2. ASVAND FSV SIZE TO BE CONFIRMED PENDING
START UP. | 50-NG-600-A06C02-NI-2004 :‘ {—— R
5. OPEN PERMISSIVE FOR SDV-2000. FC 50 .
6. TAHH-2004 WILL TRIP THE COMPRESSOR s A o} 600mm MIN ;3 ggﬁu zléli (ISS\ET l(())ONNFIRMED PENDING LINE
UNIT (FSLO DEPRESSURISE). :
7. CONT(ROL SET POINT OF PI-)2002 ISNOT TO NOTE 8 NOTES  65°C | c ZeNEo] UCP . A5C02 | 4. SPITEMNUMBERS TO BE CONFIRMED.
EXCEED SYSTEM MOP OF 5,500kPag. AHH 030 k2030 ] £200KPa
8. PRESSURE INPUT TO UCP FOR I . 2004, 03U NOTE 4
COMPRESSOR UNIT SPEED CONTROL I 1S 1S 63°C /TAH NOTE 11
MINIMUM SELECT. 1 1 2004 8 P
9. TEMPERATURE INPUT TO UCP FOR UCPRN VP sC P N 5 > e <\> |
=
COMPRESSOR UNIT TEMPERATURE NOTE 7{ 3003 05 0% I 2031 2032 y |
CONTROL. 3 =18}
10.  BLOWDOWN VALVE OUT OF POSITIONWILL | * * * = ucp gz
STOP THE COMPRESSOR UNIT (FSLO | | | S o
DEPRESSURISE). - | g - N | 80-VL-150-A01C02-NI-2005 - 80-VL-150-A01C02-NI-1401
11, BLEED PLUG TO BE CAPTIVE TYPE TO 2 = 2 2 = = { E1 [MWP.MILN-DWG-Q-000401 P
PREVENT CAUSING PROJECTILE HAZARD. T 3 T ) 1] ucp T 600mm MIN | . TO STATION VENT HEADER
12, REFER TO P&ID MWP.MILN-DWG-Q-0019.01 o4 | @ Jrzc
FOR ACTUATOR DETAILS. v — 1 il VIR <
! g2 @ % @ % 22QR % T /S0v 82Q A06002—LA01CO2
| o YW o Ao S=W 2030 - ZI0 AT |
z 2°R O z 7R 238 W] 2050 7R 2 |
o 50 50 o % =
600-NG-600-A06C04-NI-2301 a 200 200 NO a L — T 600-NG-600-A06C04-NI-1201
FROM AIR COOLED B00-NG-600-A06C04-NI-2002 ‘ CK20118 600y @ <6 TO STATION DISCHARGE
HEAT EXCHANGER 600. o ez HEADER
T /- —_— N BR-2130B |
o
o
1 |
o
I 2
' [
|
200-NG-600-A06C05-NI-2009 - ! - 200-NG-600-A06C05-NI-2306
MWP.MILN-DWG-Q-0007.01 [l I {  [MwP.MILN-DWG-Q-000601 P
] I | 3 {l { I "
FROM COMPRESSOR DISCHARGE - | TO FILTER DISCHARGE
ucp =]
&
=
| 8
2
' g [
NODE 1 : .
©
&
Z
o
N € e N S e S~ SO~ mm MIN S
NODE 3 s ‘
|
@ [
NODE 4
30
A06C04 A06C05
NAME DATE
CONSULTING ENGINEERS S ALDEN 120421 MOOMBA WILTON PIPELINE
(giAD) Bifl'ngEEDD MW880 MILNE COMPRESSOR STATION
- ENGINEERNG [ACCEPTED] COMPRESSOR UNIT VALVE SKID
& N TH YT momenfum SouLE TS P&ID
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F-2100
200-NG-600-A06C05-NI-2306
[ [MWP.MILN-DWG-Q-0005.01 >
FROM FSV-2386 & ASV-2365
| SCRUBBER SKID EEEE.;A?EEO%EPDZ |
FSLOP 800kPag
! 50 kPa S NOTE 5,9 !
' PDI YADARFDAHY fs\v @ '
2100R2100 K2100f70 kPa 2100
Q . (50-NG-150-A01C01-NI-2105 )
/\ 40-NG-600-A06C04-NI-2104 - ff NOTES
PDIT NOTE 2,7
2100
1 1
Il '5 Il
2
_
! g | e |— ! A0BCO5 A06CO4
=0 BR-2112 PL-2113
g2 2 [ NG 25NC
o €% 9 s
2 o AOBCO4 1C01
& 600-NG-600-A06C04-NI-2103 ‘ 600-NG-600-A06C04-NI-2200
iiF { _|MWP.MILN-DWG-Q-0007.01
! ! I TO COMPRESSOR UNIT
1 1
1 1
1 1
i 5 i
=
i i
g9
N o
o (O]
52 =
o
600-NG-600-A06C04-NI-2100 600-NG-600-A06C04-NI-2101 F
D12]MWP.MILN-DWG-0-000501 ||| =
FROM COMPRESSOR VALVE SKID ! N-1 KB-2120A !
' 5010 : '
| DO fsLop
: X s 10% ~ 20% SLO :
LIT Y LAHNYCAHRY>™ il
INST >
F-2100 @ P R0AZI0A210]
N-58 ]
1 1
1 1
e JsP
: HOLD 3 :
CS NOTE 6 §
NOTES: HOLDS: -y, 1
7. PDAHH-2100 WILL TRIP THE COMPRESSOR UNIT (FSLO 1. PSV ORIFICE AND INLET/OUTLET LINE SIZE
! PRESSURISED). PENDING PSV SIZING CALCULATION. T !
! 2. PROVIDE SPARE PSV IN STORAGE. 2. LEVEL SET POINTS TO BE CONFIRMED. !
| 3. LAHH-2101 WILL TRIP THE COMPRESSOR UNIT (FSLO 3. SPITEMS NUMBERS TO BE CONFIRMED.
! PRESSURISED). 4. RODIAMETER TO BE CONFIRMED. @ !
4. 6mm DRAIN HOLE TO BE PROVIDED AT LOW POINT OF TAIL 5. DN50 KEYBLOCK VALVE SPECIFICATION TO BE
PIPE. CONFIRMED. @ @
5. PSV TAIL PIPE EQUIPPED WITH HIGH VISIBILITY VENT SOCK. 6. ALLLINE SIZES TO BE CONFIRMED. 2183
6. BLEED PLUG TO BE CAPTIVE TYPE TO PREVENT CAUSING 7. SOLIDS REMOVAL TO BE CONFIRMED BY 59 =3
PROJECTILE HAZARD. SOLAR. o g
7. PSV TO BE ACCESSIBLE FROM GRADE TO AVOID NEED FOR 8.  DESIGN FLOW RATE PENDING DESIGN @ HOLD 3
i STRUCTURE. CALCULATIONS. 50-DC-600-A06C04-NI-2180 R < i
! 8. LIQUIDS TO BE MANUALLY DRAINED TO TEMPORARY 9. REQUIREMENT FOR VALVE FOR ONLINE {DOd | i !
P LK DEGASS! UIRER. CHANGE OUT OF PSV TO BE CONFIRMED BF50211\18((;) P%‘&}fé |
@ 9. VENT TO SAFE LOCATION AT 3.5m ABOVE FINISHED SURFACE PENDING APA RESPONSE ON TQ '
LEVEL. B
NAME DATE
CONSULTING ENGINEERS ISSUED EOR HAZOP S ALDEN 120427 MOOMBA WILTON PIPELINE
(cho) eiilngEEDD MW880 MILNE COMPRESSOR STATION
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S NIFEZ momentum SCALE NTS P&ID
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S d
COMPRESSOR REMOTE FAST STOP 50 %%5LD | DUTY: HOLD 4 kW
FIRE DETECTED LOCKOUT (ESD CHAIN) @ TRIM: VT-TRM-150-AS$1-NI-2201
]
]
PANEL PUSHBU'I'I'ON 0400 ‘
t — = UCP - —— —— — — —— ————————————————————————————————————————————_——_——_———_————_——_———_—_——_——_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—E—E—E—E—E—E—E———_————_——_——_————_—_—_—— e }
——————— - UNIT BACKUP <__________________________________________________________________________________________________* !
SKID PUSHBUTTON oisz ———» SHUTDOWNSYSTEM - - uce ! :
—* 5,875kPag (NOTE 18) | |
T ‘ | NOTES . | |
* : | : 5,710kPag (NOTE 19) : : NOTE 8
! I I I PAHH 5%?? iPa
UCP BACKUP ESD CHAIN @ : @ | NOTE 8 ! 300 tas
uce | UBSS
BACKUP PAL Y7 000kPag I 5,775 kPag [PAHH PAHY 5,610 kPag
FSLOD SYSTEM NOTE 16 |3 /50NOVERSPEED NOTE 20 NI g0 NOTET
RESET PALLY; 500kPa @ Pl Pl
2200/] NOTE 1 2310 2304,
FSLOP NOTE 4 | |
PDAHH UCP NoTE? 315° I I
0——0 | |
202A75Pa -~ — I I
PDARY 50kPa 225° I I
| |
L 2
135° | |
1 ._ NOTE 7. NOTE 7
22008 ucP 3 2 2
m @ % = 25-NG-600-A06C04-NI-2509
23008/ 123008 = G1 [MWP_MILN-DWG-Q-0008.01
3 = TO COMPRESSOR
2 T 5 g UNIT SEAL GAS
3 : rey S
=2 7 Pl ™ NOTE%:S s & 2007 : % <
™ mz 0° NOTE 13 e o & & -NG-600- NI
2200A 2200a) 2 OOB 22008 A 22037 1 < el 1 L g o i 600-NG-600-A06C04-NI-2301
NOTE 12 ‘ CK-2300 —600-NG—600-A06C05-PP-2300 | E1 |
— 600 NO o TO COMPRESSOR VALVE SKID
.- w 2]
DN50  DN50 rRE9 S
-NG-600- N 9004  900# £ 852 ) sonrs NOTE 10
600-NG-600-A06C04-NI-2200 T T = 2] NOTE13 | NOTE 13 L RIS
B12[MWP.MILN-DWG-Q-0006.01 __ p—] | OTE 14:: <]} I <} e ) sr VI YVARYVAHHY"
FROM COMPRESSOR TEMPORARY 600-NG-600-A06C04-NI-2200 430mm = | P2 P |
SUCTION SCRUBBER STRAINER 680mm 2 | SC |
NQTE 3 t 2 |
A AAA,
SP Y
HOLD 3 r— - R = m
I [ ] | \24024
| | §
A0BCO4 CL900 ' ' 2 24T0E1A _____ .
N OTESZ RTJ I I
M
DIFFERENTIAL PRESSURE FLOWMETERS PROVIDED BY VERDOR, FLOW SIGNAL TOFEED TN 1O | a1
UCP FOR SURGE CONTROL, | | Sl
; XS
4  TAPPING POINTS TO BE TAGGED BY VENDOR. INSTRUMENTS CONNECTED DURING . T-2200 I I 4018 T > mee
PERFORMANCE MAPPING ONLY. HOLDS: | =
5. REMOVABLE SPOOLS AT SUCTION AND DISCHARGE OF THE COMPRESSOR. 1. TO BE CONFIRMED BY VENDOR. @ _____ -
6. TAHH-2301 WILL TRIP THE COMPRESSOR UNIT (FSLO DEPRESSURISED). 2. DESIGN FLOWRATE TO BE CONFIRMED PENDING | 24018
7. PRESSURE TRANSMITTERS PIT-2310 & PIT-2304 OPERATE IN A REDUNDANT FASHION. BOTH DESIGN CALCULATIONS. | L — — NOTE 22 "
ARE REQUIRED HEALTHY FOR A COMPRESSOR START, BUT ONLY ONE IS REQUIRED TO KEEP A 3. SPITEM NUMBERS TO BE CONFIRMED. COMPRESSOR SK ——  Gugf 1
COMPRESSOR RUNNING. 4. AFTERCOOLER DUTY TO BE CONFIRMED. (VENDOR SUPPLY) | |
8. PAHH-2304/2310 TRIP WILL STOP THE COMPRESSOR UNIT (FSLO DEPRESSURISED) 5. ALARM AND TRIP SET POINT TO BE CONFIRMED. R R - — | |
9. PDAHH-2202 WILL STOP THE COMPRESSOR UNIT (FSLO PRESSURISED). 6. ALL LINE SIZES TO BE CONFIRMED. < TE) ____ _ .
10.  VAHH-2402A WILL TRIP AFTERCOOLER FAN A. 2200 2401B
11, VAHH-2402B WILL TRIP AFTERCOOLER FAN B. =
12 PP TO BE PROVIDED WHERE PIPING IS ACCESSIBLE. [ | 40
. T - s
: OVAT UCP [757]  MIN SELECT | G
15.  DURING STARTUP, AC MOTOR RUNS COMPRESSOR UNIT UP TO 20% NGP SPEEDS BEFORE THE L VT B EA-2401 | ahmms SC
TURBINE IS BROUGHT ONLINE. | N2 | (VENDOR SUPPLY) : VI VAN VARY
16. PAL-2200 AND PALL-2200 IS NOT ARMED UNTIL THE COMPRESSOR IS PRESSURISED. ° ° T Sy Sy
17 PALL-2200 WILL TRIP COMPRESSOR UNIT (COOL DOWN NON-LOCKOUT). | | L= == == == —'J»W a
18.  PAHH-2305 SET POINT BASED ON 105% MOP PLUS ASSUMED ACHE DP OF 100kPa. ° i i ° Y XOYE
19.  PAH-2305 SET POINT BASED ON 102% MOP PLUS ASSUMED ACHE DP OF 100kPa.
20.  PAHH-2304 AND PAHH-2310 SET POINT BASED ON 105% MOP. /' Fic NUCPY Tic NUCPY Pic NUCPY Pic Y UCP 200-NG-600.ACBCO5 NIL2009
N0 N0 N00Z] 008/ [ [MWP.MILN-DWG-Q-000501 P>
TO FAST STOP VALVE
FROM  FROM  FROM  FROM
FI-1201  TI-2003  PI-2002  PI-2006
NAME DATE
CONSULTING ENGINEERS ISSUED EOR HAZOP SALDEN T20427 MOOMBA WILTON PIPELINE
(o) pesiicD) MW880 MILNE COMPRESSOR STATION
] DNGINEERING [rCoEPTED) COMPRESSOR UNIT
= 7E momentum SCALE NTS P&ID
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%LAR S STATLS hOIOATIONS AVALABLE 10 VF-2528 FA-2501 VD-2501 A-2501 K-2502 K-2501 EA-2501 FA-2502 FA-2503
" SCADA VIA COMMUNICATIONS LINK BETWEEN STATION RTU VARIABLE FREQUENCY DRIVE FLAME ARRESTOR ~ L.O.VENT DEMISTER  AIR ACCUMULATOR ENCLOSURE VENTILATION FAN  AIR INLET FILTER FAN LUBE OIL COOLER  FLAME ARRESTOR ~ FLAME ARRESTOR
AND UCP. . - !
NPT-F R __ __
2 ;LEII—:.);E'S_E ggsyﬁﬁgw HOSE C/W HYDRAULIC QUICK 2 " ss Tuee
3. FLAME ARRESTORS SUPPLIED WITH RAISED FACE FLANGES. | & PCV)SET AT
4. FLANGE TUBE ADAPTOR 25NB RF CL150 x 1" SS TUBE. ! 2511, 650 kPagl LUBE OIL OUT 80-LO-150-A01802-PP-2521
5. HIGH POINT BLEED ON LUBE OIL SYSTEM. ! I | v
6. INSTRUMENT VALVE. DCBULOP | | Q
7. HOSE CONNECTOR AT SKID EDGE AND ACCESSIBLE FROM M-2526 - 653 AIR SUPPLY FOR
COMPRESSOR PLATFORM FOR DRAINAGE BY SUCK TRUCK. DCPPLOP  -NPT.F  SELF CLEANING FILTERS <
8. PP REQUIRED AT ACCESSIBLE LOCATIONS (MESH SCREEN ! M-2525 9
WITH 50mm OFFSET). I V- (VENDOR SUPPLY) _ NOTE 10,11 _ g LUBE OIL RETURN 80-L0-150-A01802-PP-253 )
9. FLEXIBLE CONNECTION HOSE C/W HYDRAULIC DRY BREAK ! PRE/POST LUBE OIL PUMP ' " L
COUPLING TO BE USED FOR BULK OIL REMOVAL. | s T T T T T T T T T~ e B 3 |
10.  SOLAR SUPPLIED. ]‘____L__B_AQ(@QC_LL@E_OILP_UI\E __________ DC 3|= |
11. ON SOLAR SUPPLIED SKID. ! 336 DIST | &8 |
12 ALSO REFER TO SOLAR DRAWINGS TBC. ! I ~|s
13.  AGA APPROVED PER AS3814. 313 | LUBE OIL TANK HEATER
14, LOCATE CLOSE TO UNIT TIE-IN TO AVOID START UP T T T T T T T T T T T T T T T T T T T |
PROBLEMS. -t
15.  PRESSURE FALLING ALARM. ! 1260 OIL DRAINFROMDRIPPAN _| g |-|:<|;> NOTE 7 I
16.  CASING IS OPEN TO ATMOSPHERE. ! | NPT-F (150-DO-150-A01C01-NI-2505 )  BF-2524 0 MCC N
17. OIL CAMLOCK FITTINGS TO BE QUICK RELEASE. \ 50 NC m | I
18, INSTALL TUBING ON VERTICAL POSITION AND CAPPED AT ) :
LUBE OIL FILTERS DRAIN WITH CAMLOCK FITTING. | | | : NOTE 8 - - =
19.  DN150 PIPE AND FITTINGS SOLAR SUPPLIED. | | Dttt ¢ | e — e ___
20 VAHH-2524 WILL TRIP LUBE OIL COOLER. 3 1] SP BA-X0002
21.  VENT TO ATMOSPHERE ABOVE PACKAGE HEIGHT. | HOLD 4 |_| LUBE OIL COOLER BUND _/ » O
22. REFER TO P&ID MWP MILN-DWG-Q-0019.01 FOR ACTUATOR 2% = { pOg | BU-2547
PANEL DETAILS. | NPT-F BF.2515 (50-D0-150-A01C01-NI-2518 ) LUBE OIL TANK DRAIN NOTE 9 100 NC
23, ALL AIR DAMPER SUPPLY EQUIPMENT TO BE ACCESSIBLE BY \ 50LC
OPERATOR FOR MONTHLY TESTING.
3/4" SS TUBING NOTE 24
7 "LNPTF r—-
< > I
! I. FUEL GAS SUPPLY e : N O D E 6 b
) 0—| | m 4 25X50 50-NG-150-A01C01-NI-2522 |
UNFILTERED LUBE OIL DRAIN ]
¢ ' : it o — | NODE 7
I 54 25-D0-150-A01C01-NI-2503 l|3F-2506H: Ao Aoscot I
2 25NC |
203 H FA-2501 [ O | (ZENL50-AV1COTNIZ50T)
269 NOTE 310 T\ng\l‘BEI’l;l)i gﬁESEISEB 3 30_| | FUEL GAS PILOT VENT 25-VL-150-A01C01-NI-2501 :
\VD-2501 S ! ENGINE INLET DUCT DRAIN @ uee I N D E 1 1
N &S? | | { PO H ¢ NOTE7 23277 :
O 2 (25D0-150-A01C01-NI-2520 ) BF-2504 5 .
25NC 2 g I—-1— 1AS ! N DE 14
287 S l_NOTE 22 ucp :
T DN150 CL150 : SOLAR - | P @ I
NOTE 19 RF FLANGE | COMPRESSOR | §§ 2 = ﬁo\gzm% 23278423278 |
3 SET o) s 2327AN2327A :
£ =
) NOTE 10 24 SS TUBING NPT.E NOTE 13 5P * :
[E12[MWP MILN-DWG-Q-0017.01 P . -] NOTE 2 S oa |
FROM FIRE SYSTEM (0.065" WT) 9 1" (25 PW-150-A01S01-NI-2511 ) 0 I
WATER SUPPLY ! g | 50-FG-300-A03C01-NI-2609
25-NG-600-A06C04-NI-2509 | 1227 ON CRANK CLEANING FLUID' BF 2549 P MILNDWG-0-0010.01]
D12| MWP.MILN-DWG-Q-0007.01 __ > g L = 25NC FROM FUEL GAS SUPPLY
FROM SEAL GAS SUPPLY (232;/3
I
I
o My ]
| == M-2528 | ExHAUST COLLECTOR & COMBUSTER DRAIN s 25-1A-150-A01S01-NI-2707
BF-2521 | — ] H <0}y L-HOLD 4 € WwWPMILN-DWG-Q-0014.01]C12]
| 25LC ((25-DC-00-A0BCO5-NI-2513 ) 19 ((25-DO-150-A01C01-NI-2502 ) B;—giog NOTE 7‘:_:":"0 FROM INSTRUMENT AIR HEADER
bod| 1| 130 1268 . OL ORANFROMORIEPAN__ g (5, §882
A01C01_, CL1500 NPTF (50-D0-150- N-2507)  BF- = g4
4|<‘| 4 L 50-DO-150-A1CO1-NI-2507 Biéffé NOTE 7 50-IA-150-A01S01-NI-2708 < 50-1A-1 50-Ao1so1-N|iz7oel
I |- edl; MWP.MILN-DWG-Q-0014.01]D12
180 BUFI;E\IZ :J\F; |ENLET BFz stng FROM INSTRUMENT
SEAL GAS FILTER DRAIN @ AIR HEADER
— AR SUPPLY DRY SEAL VENT - PRIMARY "/
(25-D0-150-A01C01-NI-2512 ) 174 3% |l (25IA 150 A0ISOINI2517 ) FA-2502 HOLDS:
_ __ '} ! ((50-VL-150-A01C01-NI-2504 ) NOTES, 10 T 04 1. CONNECTION NUMBERS TO BE CONFIRMED PENDING SOLAR
NOTE 16 1651 > MECHANICAL INTERFACE DRAWING.
| 2. SETPOINTS TO BE CONFIRMED PENDING SOLAR MECHANICAL
I P - by INTERFACE DRAWING.
| | OIL TANK FILLER CAP 3. ALLLINE SIZES TO BE CONFIRMED.
MCC | 674 |NPT-F 4. SPITEM NUMBERS TO BE CONFIRMED.
I | ‘ % 5. VENT SILENCER REQUIREMENT TO BE CONFIRMED BY SOLAR.
T "{ : 126A_[" OIL DRAIN FROM DRIP PAN Dot H_ <D> NOTE 7 n DRY SEAL VENT - SECONDARY <\>
NPT-F (’50-DO-150-A01C01-NI-2506 ) BF-2529 ' A-2501 FA-2503 E
I M-2501 M-2502 e 3 % NOTE 810
| ) ) ) (50-VL-150-A01C01-NI-2516 ) @ 204
168 '] 'SP 689kPa sC o
ENCLOSURE | PsV 9 517kPa
NCOPES%JO % - NPT-F AR TO FIRE DAMPERS 2527 (2"5’*1; -
- - VENDOR SUPPLY, 12"SSTUBING ~ NOTE 23
K-2501 ~_ K-2502 (VE PPLY) | {0,019 W) NOTE 15 1/2' $S TUBING -
€ WWPMILN-DWG-Q-0014.01]C12]
FROM INSTRUMENT AIR HEADER
NAME DATE
CONSULTING ENGINEERS ISSUED EOR HAZOP SALDEN 120421 MOOMBA WILTON PIPELINE
() MW880 MILNE COMPRESSOR STATION
ONGINEERNG COMPRESSOR FACILITIES
2 T momentum NS P&ID
0.2 | 21100 [ISSUED FOR HAZOP 300421 | SLA | NU [MUE | GT [PaiDLEGEND SHEET 2 TBA MWP.MILN-DWG-Q-0008.01
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1 2 3 4 5 6 8 9 10 1 12
F-2610 F-2630 E-2640
FUEL GAS FILTER FUEL GAS FILTER WATER IMMERSION HEATER
DESIGN PRESSURE: 7600 Pg DESIGN PRESSURE: 7,600 kPag DESIGN PRESSURE: ATMOSPHERIC @
DESIGN TEMPERATURE; -29/65° DESIGN TEMPERATVRE: -20/65° DESIGN TEMPERATURE: HOLD 3

FILTER

HEATER ELEMENT DUTY: HOLD 3
SIZE: HOLD 3

,_HP_FGEL GAS éK_lD (VENDOR_F’REVIDED)

PDAHH 20kPa
coLo ©R2610/ NOTE 8
H

PDAHY 15kPa
2610,

NOTE 10, 11
FIRE CASE
oo SC F5v\ SET @ 7,600kPag
2610, 2610 25D50
<0
I * 50-VL-150-A01C01-NI-2608
I'scyzicY zio
sV vy SC o~ &
2600426004 (5000 _ S|E S
* * Rsats 2600, AR ED
= P 50-FG-600-A06C04-NI-2603
| | DX 1—AS = BR-2611 PL-2612 Tl
| | | 3 BNC 25NC BR-2640
g Q| Pl NOTE 12 50 NC
o
<"> [ «
=3S] %) 'AOBCO4 A01C01
W pre
HOLD 7] ¢ Qo &2 ]
NO @ DIB-2610 DIB-2615 DIB-2641
50-FG-600-A06C04-NI-1003 50 NO 50 NO ' 50 NO
C12|MWP MILN-DWG-Q-0003.01 ed] redl; el
FROM STATION DISCHARGE ‘ ‘
A A A A
g SP
& F-2610 g @ HOLD 7
| Z 0
=
| "LSo 3 Wz e
&g g ZQ DIB-2644
N T -
2 = S = 50-FG-600-A06C04-NI-2604 50 NO ' 50-FG-600-A06C04-NI-2604
= <D> prs | } { [mwp.miLN-DWG-Q-001001 P
& TO HP FUEL GAS REGULATORS
=
| g
z
3 DAHH 20kP:
a e =
2 c0L0 [0 f+—o—E71 \OTE B . _:
| g PDARN 15KP: ‘ oc
) 2630 @
[ & s FIRE CASE NOTE 10, 11 @ 2TBIE1 ol 2
3 PDI GS\V SET @ 7,600kPag
2630 2630,  25D50 rous (I @ T
* 50-VL-150-A01CO1-NI-2613 @ 2641 2641 100°C 120°C,
20H L A oY anyraae ¢
: PDIT o w NOTE 589641 = \2642 02642\ 2642 NOTE 6
2630), S S
2 1 e E-2640 o
& 3 BR-2636 Péé?\fg 63°C _65°C
S 25N
2 g ,Cl NOTE 12 YY) SC < >
: g @@ NOTE 1
| § % 2 % % g 5 2643 N\2643 2643 f) NO
h o . [
| R gl av g A0BCO4 A01C01 5 <oy
DIB-2630 o DIB-2635
50 NC 50 NC
I i ] (| I
1 I T T !
I [}
' o F-2630
Z -
o
T NODE 7
©
| b ge
| 2 C =
H OLDS:
SET POINTS PENDING VENDOR INFORMATION.
2. REQUIREMENT FOR
OVERPRESSURE/OVERTEMPERATURE 3 o]
PROTECTION TO BE CONFIRMED PENDIN: :
HE/?TE,S D(E)SIGS €o G 4 WATER IMMERSION HEATER IS OPEN TO ATMOSPHERE VIA HINGED FLAP.,
' 5. LALL-2641 WILL TRIP THE HEATER ELEMENT IN E-2640.
. WATER CONTROL TEMPERATURE FOR REQUIRED
8 HE ATERCT% BE 8ONF|RMED PENDIN(()E‘- HE A(TJER 6. TAHH-2642 WILL TRIP THE HEATER ELEMENT IN E-2640.
DESIGN 7. E-2640 TO BE PROVIDED WITH HEAT CONSERVATION INSULATION.
: 8. PDAHH-2610/PDAHH-2630 WILL TRIP THE COMPRESSOR UNIT CDLO.
4. ALL LINE SIZES TO BE CONFIRMED.
s FILTER MEDI ASRE%ngﬁENT 0 BE CONFIRMED 9. REFER TO P&ID MWP.MILN-DWG-Q-0019.01 FOR ACTUATOR PANEL DETAILS.
6 PSV ORIFICE SIZE LINE SIZE AND FLANGE : 10. PSV TAIL PIPE TO BE EQUIPPED WITH HIGH VISIBILITY VENT SOCK.
" RATING TO BE CONFIRVED PENDING 11, PSV TAIL PIPE TO ROUTE A MINIMUM OF 3.6M FROM GRADE OR MANNED
CALCULATION. PLATFORM.
7 SPITEMS NUMBERS TO BE CONFIRMED. 12 PSV TAIL PIPE TO BE EQUIPED WITH 6MM DRAIN HOLE AT LOW POINT
13. BLEED PLUG TO BE CAPTIVE STYLE TO PREVENT CAUSING PROJECTIVE HAZARD.
NAME DATE
CONSULTING ENGINEERS ISSUED FOR HAZOP SALDEN T20427 MOOMBA WILTON PIPELINE
(o) PesioeD| MW880 MILNE COMPRESSOR STATION
oiGNEERNG [ACCEPTED HP FUEL GAS SKID - SHEET 1
S NO7E momentum SCALE NTS P&ID
02| 21100 [ISSUED FOR HAZOP 300421 | SLA | NL |7 JE |SSTN |P&ID LEGEND SHEET 2 TBA APAID MWP.MILN-DWG-Q-0009.01
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F-2685
N O D E 5e FUEL GAS COALESCING FILTER
FILTER MEDIA: TBC
DESIGN PRESSURE: FV/4,200 kPag
DESIGN TEMPERATURE: -29/65°C
NODE 7 .
HP FUEL GAS SKID (cont. |
. 50-FG-300-A03C01-NI-5000
o {  [MwP.MILN-DWG-Q-0011.01 P
N O DI 8 TOLP FUEL GAS SKID
SC
PAHHYY 500kPag ( |
|—//—//—//—//—//—//—//—//—//—//—//—//—l N2690 éNOTE 2
T I— PO (PARN 100 kPag
& =
SRl 7 103% TAL (PALY), 760 o
2650 | 2689 N2690 9
SV * T [ PLYSC TALD N P
0°C 600 kPag
2655 ! l 2;61 NOTE 4[ 2689/ ° K2650 8
Tl
SC |
7scY zio = 2689
265502655 - | PILOT | *
© =
[ ) s 2580 SETe | | !
o
@ = o 3,400 kPag | \1! T = - |
7sCY'zs0 ® 2 ~ = 2 2689 —
2655 A2655 3 E PV 2 = 2
2l /vy ol go (2660 o o 30 =
) 2| 8= Exw 2 d 2P
DIB-2650 NOTE S &gl s 2l 2=% & RS NS0 2 [
- =4 £ 600 T
50-FG-600-A06C04-NI-2604 50 NO gz ° = - |f T & @ NOTE10  SO-FG-300-A03CO1-N-2609
[MWP.MILN-DWG-Q-000001 P | [ | I | I o ] ; { Do H - {' { A1 [MWP.MILN-DWG-Q-000801 >
FROM FUEL GAS HEATER ‘ 50 50 50-FG-300-A03C01-NI-2607 DIB-2662 ‘ BF-2689 ‘ (50-FG-300-A03C01-NI-2607 ) TO COMPRESSOR UNIT
FC 50NO 50NO  NOTE! GAS TURBINE
A06C04 A03CO1
8 I
| S I
50-FG-300-A03CO1-NI-2611)  BF-2695 z
50 NC =
[&]
8
2
8 sC SV |
8 & sV
(L) —
8 || Kas91 2691 I
b = ©
@ Nl =l —— l|——l|—— [ —— [ —— | —— | —— | — ]I S Q2 1AS — 11—
g |_ ] 3 SIZED FOR g
= (=} =
: 1} = g CREEP RELIEF ONLY
g | ' L 3 SET@3740kPag || 2 »d o
8 1 = 15 < 3 HOLD 5%
g = | 2 PSV) ) NOTE 7 4mm
8 l sC L S 2675 o =0
£ | ) @ 2692
(=3 = T
: a 0 ; )
% \ % z
N
o
7 l - 50-VL-150-A01CO1-NI-1402
T | | o = [ [MWPMILN-DWG-Q-000401 >
+ * & = a TO VENT SYSTEM
=S z
@ ! =
= T [52]
® ‘@ 2 S
22657% 2257?5 e i l oD 3 A03CO1 A01CO1
2 i ) NOTE 7 <o a3
® § Sy \ ’?é, = @
D D] I}
DIB-2670 NOTE 3 Z| g% & & piB-2682 <
| 50NO — T | 50NO
1 I 1 I 1 I 1
50 CK-2683 - |
o e %0 HOLDS: NOTES: |
2675 AOBCO4 A03CO1 _— —_—
~ 1. PCV SET PRESSURE TO BE CONFIRMED. 1. SOLAR SUPPLIED.
2. TRIP AND ALARM SET POINTS TO BE CONFIRMED 2. PAHH-2690 WILL TRIP SDV-2600 AND SDV-23278.
PENDING FUEL GAS SUPPLY REQUIREMENTS. 3. REFER TO P&ID MWP.MILN-DWG-Q-0019.01 FOR ACTUATOR PANEL
3. SETPOINTS PENDING VENDOR CONFIRMATION. DETAILS. |
4. ALLLINE SIZES TO BE CONFIRMED. 4. TALL-2689 WILL TRIP THE COMPRESSOR UNIT (CDNL).
5. SPITEM NUMBER TO BE CONFIRMED. 5. PDAHH-2685 WILL TRIP THE COMPRESSOR UNIT (FSLO '
6. PSV ORIFICE AND LINE SIZES TO BE CONFIRMED. DEPRESSURISED).
G 7. ORIFICE SIZE TO BE CONFIRMED. 6. PALL-2690 WILL TRIP THE COMPRESSOR UNIT (CDNL).
8. REQUIREMENT FOR SOLAR SUPPLIED 7. BLEED PLUG TO BE CAPTIVE TYPE TO PREVENT CAUSING
EQUIPMENT TO BE PROVIDED OFFSKID TO PROJECTILE HAZARD.
ENSURE MINIMUM DISTANCE TO SOLAR SKID 8. PSV TAIL PIPE TO BE EQUIPPED WITH HIGH VISIBILITY VENT SOCK. '
EDGE TO BE CONFIRMED PENDING STATION 9. PSV TAIL PIPE TO BE EQUIPPED WITH 6MM HOLE AT LOW POINT. I
LAYOUT. 10.  LOCATE SKID EDGE AS CLOSE TO COMPRESSOR AS PRACTICAL.
- - - - 1
|
NAME DATE
CONSULTING ENGINEERS S ALDEN 20027 MOOMBA WILTON PIPELINE
H (cap) SifIISETE:D MW880 MILNE COMPRESSOR STATION
pyBreme [ACCEPTED) HP FUEL GAS SKID - SHEET 2
- INILTBEZA momenium SCALE NTS P&ID
02| 21100 [ISSUED FOR HAZOP 300421 | SLA |'NL |MIE | GT |P&IDLEGEND SHEET2 TBA APAID MWP.MILN-DWG-Q-0010.01
S A1 THIS DRAWING, AND THE INFORMATION
AND DETAILS CONTAINED IN IT ARE
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NODE 5 onLE
C LP FUEL GAS COALESCING FILTER
FILTER MEDIA: TBC
DESIGN PRESSURE: FV/1,960 kPag
N O D E 8 DESIGN TEMPERATURE: -29/65°C
LP FUEL GAS SKID (VENDOR PROVIDED)
|
| |
|
Y
40°C YTAHR>~ PAHHY6O kPag
//—//—//—//—//—//—l NOTE 35064 5065, |
1 sc o TAH {PAHNG50 kPag
| <> I—//—m P?&%H 25 kPa 30 % 5064 5065, '
| 7o sC 1 15 NOTE 6 >
; POAN 20 kpa e AL PALY 500 kPag
9020 5060, 5064 N5065,
I T —~ N s¢ ooc A YPALY 460 kPag
+ = P \SC 5060, 5070, NOTE #/5064 5065 JNOTE 2 |
I SCracYzN o - | 502] = e [
| K8000R5000, _ = P 5064 5065
3000 5000 PILOT | * SP (50-FG-150-A01CO1-NI-5002 )
* + -1 —UAS T ol PDIT i +
NOTE
- Ty 1 @ NOTE 5 5060 OTES |
550 kPa T @ _ mo @
7 e ! 2 gz 2 '
= 5020 = - 20 L g
ol Y é% ol Y é%_\ /%%_\fég Q §; z Q \é%
= & 4 & L& Qe T s o Do &
T & T & & o = T @
50-FG-300-A03C01-NI-5000 - Y T T . ] = -, BO-FG-150-A01CO1-NI-5100
[c12[MwP MILN-DWG-Q-0010.01  p—4} Dedl; ! HTFTH <[l { A1 [MWP.MILN-DWG-Q-001201
FROM HP FUEL GAS BR-5000 50 ((50-FG-300-A03C01-NI-5001 CK-5019 50-FG-150-A01C01-NI-5005 | TO MICROTURBINES
REGULATORS 50 NO ® F-5060 |
L 1pod I
| 20 50-FG-150-A01C01-NI-5009 ) BF-5070 |
| Q2 50 NC
3 ="
: &
=
= g s
[ g z g sV DES :
| 2 m 5 © z 068 )
@ = S 3 [&]
@ I—//—m E ; s DX 1—AS
3 sV = 15 2 S 3 =
5045 | 2 S & |
| il NsC S g & o & ) MNotES
| 5051 = s 760y 20 | [
I = * S @ 50665066 il o
| s |
4 HOLD 4 o =
NOTE 5 = SIZED FOR @
SET@ l @ z PSV'\ CREEP RELIEF ONLY l amm( R0
| P @ 530 kP | @ z 5075, SET @ 630 kPag 0 067
| HOLD 4 ( PCV) b 1 8 = REZ
NOTE 5 5050 = - S e
S 2 T2 2— k2 Wae 3 = 40-VL-150-A01C01-NI-1403
5 o Q S o B Q©o Do 3 I
£ 2 £ g8 Q& g« 2 I i { [MwP.MILN-DWG-Q-000401 P
2 = = ) e TO VENT SYSTEM
| _| m I 1 1 m "“ K
BR-5030 50 CK-5049 BF-5052 | @
| 50 NO 50 50 NO |
A03CO1 A01CO1 |
NOTES:
| 1. PAHH-5065 WILL CLOSE SDV-5000.
2. PALL-5065 WILL TRIP THE MICROTURBINES.
I HOLDS: 3. TAHH-5064 WILL TRIP THE MICROTURBINES AND CAUSE LP FUEL GAS |
SCyzioY zic LU BLOWDOWN.
5045 K5045 4. TALL-5064 WILL TRIP THE MICROTURBINES. '
1. PCV SET PRESSURE TO BE CONFIRMED. 5. BLEED PLUG TO BE CAPTIVE TYPE TO PREVENT CAUSING PROJECTILE
2. TRIP AND ALARM SET POINTS TO BE CONFIRMED PENDING FUEL GAS HAZARD.
I SUPPLY REQUIREMENTS. 6. PDAHH-5060 IS SECONDARY ALARM ONLY TO ENSURE FILTER IS MONITORED
| 3. ALLLINES SIZES TO BE CONFIRMED. FOR COLLAPSE.
4. SPITEM NUMBER TO BE CONFIRMED. 7. PSV TAIL PIPE TO BE EQUIPPED WITH HIGH VISIBILITY VENT SOCK. I
5. PSVORIFICE AND LINE SIZES TO BE CONFIRMED. 8. PSV TAIL PIPE TO BE EQUIPPED WITH 6MM DRAIN HOLE AT LOW POINT. |
9. REFER TO P&ID MWP.MILN-DWG-Q-0019.01 FOR ACTUATOR PANEL DETAILS.
NAME DATE
MOOMBA WILTON PIPELINE
CONSULTING ENGINEERS ISSUED FOR HAZOP ey S ALDEN 202
@) pesictep| MW880 MILNE COMPRESSOR STATION
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| . s DISCUSSION
| ' ' 1. ACTUATOR MODEL AND CONDITIONSTO 1. 3 WAY VALVE LOCKED IN OPERATE
, T B __ N | N BE CONFIRMED. POSITION. PERMIT TO WORK
1AS > b —F - 1— e e e e e e e e S e - ———t——————= @6 4 4 2. ALLVALVE SIZES TO BE CONFIRMED. PROCEDURES APPLY WHEN OPERATING
VALVE.
NOTE 3 - - - — | | 2. FAIL CLOSED/OPEN VALVES SHOWN IN
| | OPERATING CONDITION
' (SOLENOID ENERGISED).
| 2 | Doq | 2 y— 3. INTEGRATED FILTER AND PRESSURE
Rl REGULATOR WITH PRESSURE GAUGES.
| TYPE 'C' (ANTI-SURGE VALVE ASSEMBLY) 3 ] u . 4. REFER TO P&IDS IN TABLE BELOW FOR
- = - = - = ¢ leal C CONTROL SYSTEM INTERFACES.
N
NB SUPPLY PRESS. DESIGN PRESSURE >
ACTUATOR ACTUATION SIZE (kPag) PCV PRV (kPag) ACTUATOR
ITEM P&ID SYSTEM PANEL TYPE SCHEMATIC/PANEL SETPOINT|SETPOINT] b
TAG STATUS | (mm) MIN/MAX MODEL FUNCTION
DWG (kPag) | (kPag)
1 MWP.MILN-DWG-Q-0005.01 UNIT A TBA SDV-2000 FC 450 700/750 TBA TBA TBA TBA COMPRESSOR SUCTION VALVE, SOLENOID AUTO RESET
2 | MWP.MILN-DWG-Q-0005.01 UNIT A TBA XV-2010 FC 50 7001750 TBA TBA TBA TBA COMPRESSOR PRESSURISATION VALVE, SOLENOID AUTO RESET
@ 3 | MWP.MILN-DWG-Q-0005.01 UNIT A TBA SDV-2030 FC 450 700/750 TBA TBA TBA TBA COMPRESSOR DISCHARGE VALVE, SOLENOID AUTO RESET >
4 | MWP.MILN-DWG-Q-0005.01 UNIT A TBA BDV-2040 FO 50 7001750 TBA TBA TBA TBA COMPRESSOR BLOWDOWN VALVE, SOLENOID AUTO RESET
P>
6 | MWP.MILN-DWG-Q-0005.01 UNIT D TBA FSV-2386 FO 100 700/750 TBA TBA TBA TBA COMPRESSOR FAST STOP VALVE, SOLENOID AUTO RESET
7 MWP.MILN-DWG-Q-0005.01 UNIT C TBA ASV-2385 FO 100 700/750 TBA TBA TBA TBA COMPRESSOR ANTI-SURGE VALVE, SOLENOID AUTO RESET
8 | MWP.MILN-DWG-Q-0008.01 UNIT TYPE "E" (PART) TBA SDV-23278B FC 50 7001750 TBA TBA TBA TBA COMPRESSOR UTILITIES FUEL GAS INLET VALVE, SOLENOID AUTO RESET
9 | MWP.MILN-DWG-Q-0008.01 UNIT TYPE "E" (PART) TBA BDV-2327A FO 50 700/750 TBA TBA TBA TBA COMPRESSOR UTILITIES FUEL GAS BLOWDOWN VALVE, SOLENOID AUTO RESET
10 | MWP.MILN-DWG-Q-0010.01 UNITFG A TBA BDV-2691 FO 80 700/750 TBA TBA TBA TBA FUEL GAS BLOWDOWN VALVE, SOLENOID AUTO RESET
11 | MWP.MILN-DWG-Q-0009.01 UNITFG A TBA SDV-2600 FC 50 700/750 TBA TBA TBA TBA HP FUEL GAS SKID INLET ISOLATION VALVE SOLENOID AUTO RESET
12 | MWP.MILN-DWG-Q-0011.01 POWER GEN FG A TBA BDV-5066 FO 40 7001750 TBA TBA TBA TBA LP FUEL GAS SKID BLOWDOWN VALVE SOLENOID AUTO RESET
13 | MWP.MILN-DWG-Q-0011.01 POWER GEN FG A TBA SDV-5000 FC 50 7001750 TBA TBA TBA TBA LP FUEL GAS SKID INLET ISOLATION VALVE SOLENOID AUTO RESET
14 | MWP.MILN-DWG-Q-0012.01 MICROTURBINES A TBA SDV-5100 FC 50 7001750 TBA TBA TBA TBA MICROTURBINE FUEL GAS ISOLATION VALVE SOLENOID AUTO RESET
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ECG Expansion MW880 Milne Compressor Station

Appendix E HAZOP-P&IDS

energy. connected.
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21100-RP-R-0002_1 UNCONTROLLED WHEN PRINTED
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BY CLOSING THE SDV-1001, SDV-1018 AND WILL STOP THE CONFIRMED.
COMPRESSOR (FSLO). 3. ALLLINE SIZES TO BE CONFIRMED.
2. VALVE PROVIDED BY FLOWMETER VENDOR. 4. SPITEM NUMBERS TO BE CONFIRMED.
3. FLOW INPUT TO UCP FOR COMPRESSOR UNIT SPEED CONTROL. 5. STRAIGHT LENGTH REQUIREMENTS TO BE
4. BLOWDOWN VALVE OUT OF POSITION WILL TRIP THE COMPRESSOR CONFIRMED.
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VS-1400
ACTIVE VENT SILENCER
FLOWRATE: HOLD 2
MAX ACOUSTIC PRESSURE DROP: HOLD2
DESIGN PRESSURE: HOLD2
DESIGN TEMPERATURE: -45°C/65°C
600-NG-600-A06C04-NI-1201
MWPMILN-DWG-Q-0005.01
FROM COMPRESSOR DISCHARGE
600-NG-600-A06C04-NI-0003
NOTE4 |} { F1 [MWP.MILN-DWG-Q-0003.01
J_ wa S TO STATION DISCHARGE
. Mo &
b p &
HOLD 4 @
TES (NOTE 3
150-NG-600-A06C04-NI-1202
gen
86
82 600-NG-600-A06C04-NI-2000
{ C1 [MWP.MILN-DWG-Q-0005.01
' ! TO COMPRESSOR SUCTION
600-NG-600-A06C04-NI-0001 T
C12|MWP.MILN-DWG-Q-0003.01 NOTE 1 ' {| NOTE 4
FROM STATION INLET VALVES w6
I=Z
a8
s _f A°
80-VL-150-A01C02-NI-1014 <D>
[D12]MWP.MILN-DWG-Q-0003.01 > HOLD 4
FROM STATION VALVE SKID TS (NOTES
40-VL-150-A01C01-NI-1403
[G12[MWP.MILN-DWG-Q-0011.01 >
FROM LP FUEL GAS SKID
80-VL-150-A01C02-NI-1401
[D12]MWP.MILN-DWG-Q-0005.01 P>
FROM COMPRESSOR UNIT VALVE SKID
VS-1400
o o
o o
T T
o o
3 3
50-VL-150-A01CO1-NI-1402 5 5 g &
[ [MwP.MILN-DWG-Q-001001 s s z z
FROM HP FUEL GAS SKID J! < ' < > >
c c 25-VL-150-A01CO1-NI-1408
£z = - E @ g
8= o 8= o by <li>— ws e
S S [} T =
s ) 150-VL-150-A01C02-NI-1405 ' NOTE 3 o o o
NOTE 4 |} - - | < %
slso ‘ EC-1400 P
S.E5 ' NOTE 3 § keHOLD 4
L £ & QIES
SP <[> @
HOLD 4
TES \
HOLDS: NOTES:
1. VENT SYSTEM HEADER SIZE PENDING STATION 1. TAKE OFF FROM TOP OF PIPE.
VENT CONFIGURATION. 2. BYPASS FOR EQUALISATION OF PRESSURE DURING
2. VENT SYSTEM SILENCER DESIGN CONDITIONS START UP.
PENDING DETAILED DESIGN CALCULATION. 3. DRAINATLOW POINT.
3. ALLLINE SIZES TO BE CONFIRMED. 4. CONNECTION FOR FUTURE INSTALLATION OF
4. SPITEM NUMBERS TO BE CONFIRMED. STANDBY COMPRESSOR UNIT.
5. BLEED PLUG TO BE CAPTIVE TYPE TO PREVENT
CAUSING PROJECTILE HAZARD.
NAME DATE
CONSULTING ENGINEERS SaoEn (20427 MOOMBA WILTON PIPELINE
o) PESCIED MW880 MILNE COMPRESSOR STATION
oiGEERNG ACCEPTED) STATION HEADERS AND VENT SYSTEM
SINITEZ T momentum onE NTS P&ID
02 | 21100 [ISSUED FOR HAZOP 300421 | SLA | NU | JE | GT '|PaiDLEGEND SHEET2 TBA APA ID TM:Y]F;M:;";EL’Z?HSISES:M%ON
0.1 | 21100 [ISSUED FOR REVIEW 16.0421 | SLA [ NL | JE | GT |P8IDLEGEND SHEET 1 TBA ABN 20 114 727 445 A1 Comlﬂogmﬁzgmﬁ‘g;g:’;;w PROJECT No DRG No REV
: e\ Yaml|
REV |PROJ No REVISION DATE | DRW | DES | CHK | APP REFERENCE DRGs DRGNo PROJECT No: AG101 (DE| o eagon avusewusTae 21100 | MWP.MILN-DWG-Q-0004.01 0.2
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GAS COMPRESSOR VALVE SKID |
|
|
|
I ‘
Pl PDIT Pl
2001 2000, 2005 N UcP |
| NOTE 8=—0—{—ere |
| |
! Y
= ucp 7 UCP [77 =
2 +200kPa [PRAHHY PDI ZIC 7 |
T NOTE 5 N2000A2000 N2000 T
) YzoN o l '
| ~o 2000 r
[ S2
(O] g (O] ~0
=Z x = S=
o o (34
600-NG-600-A06C04-NI-2000 - 600-NG-600-A06C04-NI-2001 T P @& NOTE 2 600-NG-600-A06C04-NI-2100
D12 MWP MILN-DWG-Q-000401 P Al > I E1 [MWP.MILN-DWG-Q-0006.01
FROM SUCTION STATION HEADER = ‘ TO COMPRESSOR SUCTION
. I T UCP & SCRUBBER
! o—o ST 4
NOTES: 2040 NOTE 10 j @ O A0BCO2
1. RO SIZED TO MEET SOLAR SPECIFIED ! BR-2000B ucp > I
PRESSURISATION/DEPRESSURISATION 2 et 1 15NC S |
RATE 2000 kPa/min (MAXIMUM). 025 INOTE 3 b g
2. ENSURE PIPING DESIGN PROVIDES | > z P77 &
SUFFICIENT SPACE ON THE REMOVABLE | 20100 NOTE 1 3
SPOOL BETWEEN SHUTDOWN VALVE AND 2040 2
70\ RO 3
FLANGE. oo 201 = |
3. ZSC-2040 (CLOSED) IS PERMISSIVE SIGNAL FSLOD & | HOLDS:
FOR COMPRESSOR TO START. NOTE 6 = UL A0
4. OPENPERMISSIVE FOR SDV-2030DURNG | & 1. RO SIZE PENDING CALCULATION.
START UP. 50NG-600-A06C02-NI-2004 k s 2. ASV AND FSV SIZE TO BE CONFIRMED PENDING
5. OPEN PERMISSIVE FOR SDV-2000. I FC50 | @ SOLAR CALCULATION.
6. TAHH-2004 WILL TRIP THE COMPRESSOR 1S oY 600mm MIN | 3 LINE SIZES TOBE CONFIRMED PENDING LINE
UNIT (PSLO DEPRESSURISE). | I 4 35'#32: Sbin%ég;o% BE CONFIRMED
7. CONTROL SET POINT OF PI-2002 IS NOT TO . ucp - :
NOTE 8 NOTE9  65°C sc rorY
EXCEED SYSTEM MOP OF 5,500kPag. AHH 2%2:) PzDo/;bL +200kPa A0BCO4 A06C02
8. PRESSURE INPUT TO UCP FOR I . 2004, 1030/ NOTE 4
COMPRESSOR UNIT SPEED CONTROL I 1S 1S 63°C /TAH NOTE 11
MINIMUM SELECT. 1 1 2004, 8 SP
9. TEMPERATURE INPUT TO UCP FOR UCPRN VP sC P N 5 > e <\> |
=
COMPRESSOR UNIT TEMPERATURE NOTE 7[00z 003 00 I 2031 2032 y |
CONTROL. 3 20
10.  BLOWDOWN VALVE OUT OF POSITION WILL | = Sz
STOP THE COMPRESSOR UNIT (FSLO | 2 P
DEPRESSURISE). = 80-VL-150-A01C02-NI-2005 80-VL-150-A01C02-NI-1401
) = O] = =
11, BLEED PLUG TO BE CAPTIVE TYPE TO 2 = 2 2 = i :.‘ { E1 [MWP.MILN-DWG-Q-0004.01
PREVENT CAUSING PROJECTILE HAZARD. T 2 T T 600mm MIN [ TO STATION VENT HEADER
12. REFER TO P&ID MWP.MILN-DWG-Q-0019.01
FOR ACTUATOR DETAILS. | —o ~o
22 22 A0BCO2 A01C02
| Yo Yo
% % Q 59 g i34 % |
[ [ T |
- - -, -NI-. o o o - | - -, -NI-
600-NG-600-A06C04-NI-2301 - 1, note2 e - 600-NG-600-A06C04-NI-1201
D12[MWP.MILN-DWG-Q-0007.01 > 4} {1 JIF { A1 [MWP.MILN-DWG-Q-0004.01
FROM AIR COOLED CK-2011 2 TO STATION DISCHARGE
HEAT EXCHANGER 600. & HEADER
T BR-2130B |
1 |
%
| z
' [
|
200-NG-600-A06C05-NI-2009 - ! - 200-NG-600-A06C05-NI-2306
X Yoy dl[! B I X A
[ [MWP.MILN-DWG-Q-0007.01 > {' i { " [MWP.MILN-DWG-Q-000601 P
FROM COMPRESSOR DISCHARGE 2 | TO FILTER DISCHARGE
ucp oy UeP =
o
2385 =
w0
| 1 S
| 2
| [=}
| s |
| 8; |
: 2
=
L) S N g
| 200-NG-600-A06C04-NI-2302 600mm MIN
' [
@ l
2385
29
A0BCO4 A0BCO5
NAME DATE
CONeULTNG ENGNEERS ST E MOOMBA WILTON PIPELINE
) pescic) MW880 MILNE COMPRESSOR STATION
S DIGINEERNG [ACCEPTED COMPRESSOR UNIT VALVE SKID
& N TH YT momenfum SouLE TS P&ID
02 | 21100 [ISSUED FOR HAZOP 300421 | SLA | NL |TJE | GT [PaiDLEGEND SHEET2 TBA APA ID TM:Y]EM:;";EXZ?HSISESSM%ON
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F-2100
200-NG-600-A06C05-NI-2306
[ [MWP.MILN-DWG-Q-0005.01
FROM FSV-2386 & ASV-2385
: SCRUBBER SKID QERTEE:@A%OBEPDZ :
600kPag
! 50 kPa S FsLoP NOTE 5,9 !
' PDI YADARFDAHY GSV @ '
21002100 A2100 470 kPa 2100
* . (50-NG-150-A01CO1-NI-2105 )
fj\ '~ ' NOTE 4
PDIT NOTE 2,7 i
2100
1 1
Il '5 Il
=
: ! A06CO5 A06C04
) BR-2112 PL-2113
g2 25NC  25NC
No
o af
£ A0BCO4 1C01
RS & 600-NG-600-A06C04-NI-2103 ‘ 600-NG-600-A06C04-NI-2200
{ | - |||-. - { " [MWP.MILN-DWG-Q-000701 __
! I 5 ( . TO COMPRESSOR UNIT
1 1
1 !
1 1
N-2
[
: 5 :
=
: :
82 N6
N o
as ] SP
600-NG-600-A06C04-NI-2100 600-NG-600-A06C04-NI-2101 g HOLD 3
-NG-600- -NI-; -NG-600- -NI-; o
D12] MWP.MILN-DWG-0-000501 ||| = NOTE 6
FROM COMPRESSOR VALVE SKID ! N-1 .
1 1
| N-5A @
! 10% ~ 20% FsLOP !
LIT Y LAHNYCAHRY>™ il
F-2100 > i0A2I0A210]
N-5B
1 1
1 1
SP
: HOLD 3 :
CS NOTE6 &
NOTES: HOLDS: N-4
1. PDAHH-2100 WILL TRIP THE COMPRESSOR UNIT (FSLO 1. PSV ORIFICE AND INLET/OUTLET LINE SIZE
! PRESSURISED). PENDING PSV SIZING CALCULATION. !
! 2. PROVIDE SPARE PSV IN STORAGE. 2. LEVEL SET POINTS TO BE CONFIRMED. !
| 3. LAHH-2101 WILL TRIP THE COMPRESSOR UNIT (FSLO 3. SPITEMS NUMBERS TO BE CONFIRMED.
! PRESSURISED). 4. RO DIAMETER TO BE CONFIRMED. @ !
4. 6mm DRAIN HOLE TO BE PROVIDED AT LOW POINT OF TAIL 5. DNS50 KEYBLOCK VALVE SPECIFICATION TO BE
PIPE. CONFIRMED. @ RO
5. PSV TAIL PIPE EQUIPPED WITH HIGH VISIBILITY VENT SOCK. 6. ALLLINE SIZES TO BE CONFIRMED. 2183
6. BLEED PLUG TO BE CAPTIVE TYPE TO PREVENT CAUSING 7. SOLIDS REMOVAL TO BE CONFIRMED BY 29 =3
PROJECTILE HAZARD. SOLAR. poRES g
7. PSV TO BE ACCESSIBLE FROM GRADE TO AVOID NEED FOR 8.  DESIGN FLOW RATE PENDING DESIGN o HOLD 3
i STRUCTURE. CALCULATIONS. 50-DC-600-A06C04-NI-2180 et el i
! 8. LIQUIDS TO BE MANUALLY DRAINED TO TEMPORARY 9. REQUIREMENT FOR VALVE FOR ONLINE 1 pOd ) '
P LK DEGASS UIRER. CHANGE OUT OF PSV TO BE CONFIRMED BZ()ZL%) P%‘&}fé |
@ 9. VENT TO SAFE LOCATION AT 3.5m ABOVE FINISHED SURFACE PENDING APA RESPONSE ON TQ :
LEVEL. |
NAME DATE
CONSULTING ENGINEERS S ALDEN 120421 MOOMBA WILTON PIPELINE
(cao) eif:s:‘:;D MW880 MILNE COMPRESSOR STATION
DiGNEERNG [ACCEPTED) COMPRESSOR SUCTION SCRUBBER
S NIFEZ momentum SCALE NTS P&ID
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0.1 | 21100 [ISSUED FOR REVIEW 16.0421 | SLA [ NL | JE | GT |P8IDLEGEND SHEET 1 TBA ABN 20 114 727 445 fﬁé']/l O e | PROJECT No DRG No REV
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C-2200 EA-2401
TURBINE COMPRESSOR AIR COOLED HEAT EXCHANGER
SOLAR MARS 100

D)
PRRATURE: -29/120°C

GAS DETECTED MARS S {
COMPRESSOR REMOTE FAST STOP 150 e 1 @ DUTY: HOLD 4 kW
FIRE DETECTED LOCKOUT (ESD CHAIN) @ TRIM: VT-TRM-160-AS1-NI-2201
|
PANEL PUSHBU'I'I'ON 0 400 ‘
t__. UCP - —— —— — — —— ————————————————————————————————————————————_——_——_———_————_——_———_—_——_——_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—E—E—E—E—E—E—E———_————_——_——_————_—_—_—— e }
——————— - UNIT BACKUP <——————————————————————————————————————————————————————————————————————————————————————————————————* |
SKID PUSHBUTTON 0?32 ——-» SHUTDOWNSYSTEM f@t ——— ucp | :
—* 5,875kPag (NOTE 18) I |
* . I | NOTES . I |
| | |
! ! | 5,710kPag (NOTE 19) | : NOTE 8
| | | | ] L UBsS
UCP BACKUP ESD CHAIN @ | [ NOTES | vy R
| ucp | L
PAL Y 000kPag | 5’7};%(‘:‘29 PAHH! PAHY 5,610 kPag
2200 NOTE 20" N231Q 2304) NOTE1

BACKUP
SYSTEM
FSLOD RESET

NOTE 16

PALLY1 500kPa
2200/ NOTE 1

VERSPEED_ -
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FSLOP NOTE 4
PDAHH UCP NoTE? 315°
0——0
20/|75kPa -~ T —
2DATN 50kPa 2950
135°
7 NOTE 7
22008 ucp 3 g =
m 5 = 25-NG-600-A06C04-NI-2509
3003 23008 = G1 [ MWP.MILN-DWG-Q-0008.01
3 TO COMPRESSOR
- g UNIT SEAL GAS
2200B 082 2 o
5 Pl ™W PRS- NSO . =
o o~ o =
m ﬁm m T A 22034/ NOTE 13 NEBIE™ S o = " @ 600-NG-600-A06C04-NI-2301
2200A/ 22008/ \22008/ \22008 it il it : { E1 [MWP.MILN-DWG-Q-000501
NOTE 12 ‘ Ck-2300 ((600-NG-600-A06C05-PP-2300 ) 1 MILN-DWG-Q-0005.
- 600 NO o TO COMPRESSOR VALVE SKID
. e[
o IHo el
DN50  DN50 ; 9 5]
-NG-600- N 9004  900# £ 852 ) sonrs NOTE 10
600-NG-600-A06C04-NI-2200 T T = 2] NOTE13 | NOTE 13 T 7 Ammis RMS
B12|MWP.MILN-DWG-Q-0006.01 )—| | NOTE 14: | <]} {1 <} NOTE S |I VI Y VAHYVAHHRY A
FROM COMPRESSOR TEMPORARY 600-NG-600-A06C04-NI-2200 430mm = | 2 ) |
SUCTION SCRUBBER STRAINER 680mm 2 | SC |
NQTE 3 d 2 o
SP l [ *
HOLD 3 r —— R = m
I [ ] L \24020
8 N—"
| | 8
| S (TW _____
A0BCO4 CL900 ' | 2401/, >
NOTES: RTJ
M
DIFFERENTIAL PRESSURE FLOWMETERS PROVIDED BY VERDOR, FLOW SIGNAL TOFEED TN 1O | B
UCP FOR SURGE CONTROL, | | Q012
X XS
4  TAPPING POINTS TO BE TAGGED BY VENDOR. INSTRUMENTS CONNECTED DURING HOLDS: T-2200 I : uoip) T T T T T > mee
PERFORMANCE MAPPING ONLY. : !
5. REMOVABLE SPOOLS AT SUCTION AND DISCHARGE OF THE COMPRESSOR. 1. TO BE CONFIRMED BY VENDOR. @ _____ -
6. TAHH-2301 WILL TRIP THE COMPRESSOR UNIT (FSLO DEPRESSURISED). 2. DESIGN FLOWRATE TO BE CONFIRMED PENDING | 24018
7. PRESSURE TRANSMITTERS PIT-2310 & PIT-2304 OPERATE IN A REDUNDANT FASHION. BOTH DESIGN CALCULATIONS. | L — — NOTE 22 "
ARE REQUIRED HEALTHY FOR A COMPRESSOR START, BUT ONLY ONE IS REQUIRED TO KEEP A 3. SPITEM NUMBERS TO BE CONFIRMED. COMPRESSOR SK —— (- —————-
COMPRESSOR RUNNING. 4. AFTERCOOLER DUTY TO BE CONFIRMED. (VENDOR SUPPLY) | |
8. PAHH-2304/2310 TRIP WILL STOP THE COMPRESSOR UNIT (FSLO DEPRESSURISED) 5. ALARM AND TRIP SET POINT TO BE CONFIRMED. i i - — I |
9. PDAHH-2202 WILL STOP THE COMPRESSOR UNIT (FSLO PRESSURISED). 6. ALL LINE SIZES TO BE CONFIRMED. < TE) ____ _ .
10.  VAHH-2402A WILL TRIP AFTERCOOLER FAN A. 2200 24013
1. VAHH-2402B WILL TRIP AFTERCOOLER FAN B. T
12, PP TO BE.PROVIDED WHERE PIPING IS ACCESSIBLE. [ | 40
| <L L 2“0\|2/B
; QN UCP 75y MIN SELECT | G
15.  DURING STARTUP, AC MOTOR RUNS COMPRESSOR UNIT UP TO 20% NGP SPEEDS BEFORE THE i EA-2401 | ASmmis SO
TURBINE IS BROUGHT ONLINE. | N2 | (VENDOR SUPPLY) : VI VAN VARY
16, PAL-2200 AND PALL-2200 IS NOT ARMED UNTIL THE COMPRESSOR IS PRESSURISED. ° ° T P v
17 PALL-2200 WILL TRIP COMPRESSOR UNIT (COOL DOWN NON-LOCKOUT). | | L — - - - - - - - —'J»w .
18. PAHH-2305 SET POINT BASED ON 105% MOP PLUS ASSUMED ACHE DP OF 100kPa. ° . ! ° M XOYEY
19. PAH-2305 SET POINT BASED ON 102% MOP PLUS ASSUMED ACHE DP OF 100kPa.
20.  PAHH-2304 AND PAHH-2310 SET POINT BASED ON 105% MOP. 77 CNUCP7T,cNUCPZR U CPZR Y UCP 0 NGS00AGGCENL 2000
N20Y] R3] 002 2008/ [ [MWPMILN-DWG-Q-000501 >
TO FAST STOP VALVE
FROM  FROM  FROM  FROM
FI-1201  TI2003  Pl2002  PI-2006
NAME DATE
CONSULTING ENGINEERS ISSUED EOR HAZOP SALDEN 12041 MOOMBA WILTON PIPELINE
(cap) sif:s:‘f:D MW880 MILNE COMPRESSOR STATION
) ENGINEERING [ACCEPTED COMPRESSOR UNIT
SN TE momentum SCALE NTS P&ID
02 | 21100 [ISSUED FOR HAZOP 300421 | SLA | NL [PUE | GT [PaiLEGEND SHEET2 TBA APA 1D MWP MILN-DWG-Q-0007.01
0.1 | 21100 |ISSUED FOR REVIEW 16.04.21 | SLA NL JE GT |P&ID LEGEND SHEET 1 TBA A1 THAEDD?;‘%‘\'\‘LGS égﬁ;:liégﬁzw:;‘ém
— A?N 20 114 727 445 I/l CONFIDENTIAL AND ARE THE PROPERTY| PROJECT No DRG No REV
REV|PROJNo REVISION DATE | DRW | DES | CHK | APP REFERENCE DRGs DRG No PROJECT No: AG101 Fog| O pPAGROP v USE ST e 21100 MWP.MILN-DWG-Q-0007.01 0.2
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%LAR S STATLS hOIOATIONS AVALABLE 10 VF-2528 FA-2501 VD-2501 A-2501 K-2502 K-2501 EA-2501 FA-2502 FA-2503
" GCADAVIA COMMUNIGATIONS LINK BETWEEN STATION RTU VARIABLE FREQUENCY DRIVE FLAME ARRESTOR  L.O.VENT DEMISTER  AIR ACCUMULATOR ENCLOSURE VENTILATION FAN  AIR INLET FILTER FAN LUBE OIL COOLER FLAME ARRESTOR FLAME ARRESTOR
AND UCP. . - !
2. FLEXIBLE CONNECTION HOSE C/W HYDRAULIC QUICK NPT-F - = - - - -
RELEASE COUPLING. 20 SS TURE
3. FLAME ARRESTORS SUPPLIED WITH RAISED FACE FLANGES. | PCV)SET AT
4. FLANGE TUBE ADAPTOR 25NB RF CL150 x 1" SS TUBE. ! 2511650 kPag LUBE OIL OUT 80-LO-150-A01802-PP-2521
5. HIGH POINT BLEED ON LUBE OIL SYSTEM. ! I | v
6. INSTRUMENT VALVE. DCBULOP | | Q
7. HOSE CONNECTOR AT SKID EDGE AND ACCESSIBLE FROM M-2526 - 653 AIR SUPPLY FOR
COMPRESSOR PLATFORM FOR DRAINAGE BY SUCK TRUCK. | DCPPLOP _ -NPT.F_ SELF CLEANING FILTERS ul
8. PP REQUIRED AT ACCESSIBLE LOCATIONS (MESH SCREEN ! M-2525 o
WITH 50mm OFFSET). | V- (VENDOR SUPPLY) _ NOTE 10, 11_ L LUBE OIL RETURN 80-LO-150-A0102-PP-2523 )
9. FLEXIBLE CONNECTION HOSE C/W HYDRAULIC DRY BREAK ! PRE/POST LUBE OIL PUMP ' 1 i
COUPLING TO BE USED FOR BULK OIL REMOVAL. | s T T T T T T T T T~ e 1 3 |
10. SOLAR SUPPLIED. ]‘____L__B_AQ(LEQC_LL@E_OILP_UI\E __________ DC 2= |
11. ON SOLAR SUPPLIED SKID. ! 336 DIST | 2|8 |
12, ALSO REFER TO SOLAR DRAWINGS TBC. ! I e
13.  AGA APPROVED PER AS3814. 313 | LUBE OIL TANK HEATER
14, LOCATE CLOSE TO UNIT TIE-IN TO AVOID START UP [ |
PROBLEMS. F—————
15. PRESSURE FALLING ALARM. ' 126C = OlL DRAIN FROMDRIPPAN_ | py~q |-|:<|:> NOTE 7 '
16.  CASING IS OPEN TO ATMOSPHERE. ! | NPT-F (150-DO-150-A01C01-NI-2505 )  BF-2524 i MCC N
17. OIL CAMLOCK FITTINGS TO BE QUICK RELEASE. \ 50 NC m 1 I
18, INSTALL TUBING ON VERTICAL POSITION AND CAPPED AT ) :
LUBE OIL FILTERS DRAIN WITH CAMLOCK FITTING. | | | : NOTE 8 - - =
19.  DN150 PIPE AND FITTINGS SOLAR SUPPLIED. | | D ettt ¢ =] e — e ___
20 VAHH-2524 WILL TRIP LUBE OIL COOLER. 3 1 SP BA-X0002
21.  VENT TO ATMOSPHERE ABOVE PACKAGE HEIGHT. | HOLD 4 |_| LUBE OIL COOLER BUND _/ » O
22. REFER TO P&ID MWP MILN-DWG-Q-0019.01 FOR ACTUATOR 2% = { pOg | BU-2547
PANEL DETAILS. | NPT-F BF.2515 (50-D0-150-A01C01-NI-2518 ) LUBE OIL TANK DRAIN NOTE 9 100 NC
23, ALL AIR DAMPER SUPPLY EQUIPMENT TO BE ACCESSIBLE BY \ 50LC
OPERATOR FOR MONTHLY TESTING.
3/4" SS TUBING NOTE 24
7 "LNPTF r—-
&> | | !
' PELSE5 T '
) 0—| | m 4 25X50 50-NG-150-A01C01-NI-2522 :
@ UNFILTERED LUBE OIL DRAIN G = |
| | pOg @ NOTE 7 ——f— |
é I 54 25-D0-150-A01CO1-NI-2503 IBF-2506H: ADTCOt A03CO1 |
2 25NC |
203 H FA-2501 ° _
TURBINE EXHAUST — 30 FUEL GAS PILOT VENT (25-VL-150-A01C01-NI-2501) _— |
269 NOTES, 10 VENDOR SUPPLIED @) = I
\VD-2501 S ! ENGINE INLET DUCT DRAIN @ uee I
N &S? | | { PO H ¢ NOTE7 23277 :
O 2 (25D0-150-A01C01-NI-2520 ) BF-2504 5 L
25NC S g 1—I-1— 1AS |
287 S l_NOTE 22 «@ ucp :
T DN150 CL150 : SOLAR Lo | P @ I
NOTE 19 RF FLANGE | COMPRESSOR | g2 = ﬁo\gzm% Y 23278423278 |
3 SET o L8 2327AN2327A |
= pu—s)
T |
NOTE 10 NOTE 13 . |
- . £ 53 [
[E12[MWP MILN-DWG-Q-0017.01 P S’ SS "TUB'NG NPT L} NOTE 2 S oa |
FROM FIRE SYSTEN (0.065" WT) 9 1 {(25-PW-150-A01S01-NI-2511) = ' 50-FG-300-A03C01-NI-2609
|—_I__, i 4 I -FG-300- NI
25-NG-600-A06C04-NI-2509 | 1227 ON CRANK CLEANING FLUID' BF 2549 P MILNDWG-0-0010.01]
D12| MWP.MILN-DWG-Q-0007.01 __ > g L = 25NC FROM FUEL GAS SUPPLY
FROM SEAL GAS SUPPLY (SDV
I 23278
I
o My ]
! SP
= M-2528 EXHAUST COLLECTOR MBUSTER DRAIN 25-1A-150-A01S01-NI-2707
BF-2521 | — UST COLLECTOR & COMBUS ] H <0}y L-HOLD 4 4 MWPMILN-DWG-Q-0014.01]C12]
25 LC ((25-DC-600-A06C05-NI-2513 19 (25-D0-150-A01C01-NI-2502 ) BF-2508 |\ 17—y FROM INSTRUMENT AIR HEADER
1] | — zsne WET Bl o
| 130 1268 - OIL DRAINFROMDRIPPAN H:<D> Qg
A01C01_, CL1500 NPTF (50-D0-150- N-2507)  BF- = g4
4|<‘| L 50-DO-150-A1CO1-NI-2507 Bzgi’fg NOTE 7 . . 50-IA-150-A01S01-NI-2708 50-1A-150-A01S01-NI-2708
! 130_| 7 BUFFER AIR INLET 'BE%{; < MWP‘M'LN'DFV;’@S"Z?T"’;J’L'ELZJ
PACKAGE 2510 @ AIR HEADER
SEAL GAS FILTER DRAIN
— AR SUPPLY DRY SEAL VENT - PRIMARY "/
25-D0-150-A01C01-NI-2512 174 36 |' (25-1A-150-A01S01-NI-2517 ) FA_2502 HOLDS
_ __ l} \ (50-VL-150-A01CO1-NI-2504 ) NOTES, 10 T 04 1. CONNECTION NUMBERS TO BE CONFIRMED PENDING SOLAR
NOTE 16 1651 > MECHANICAL INTERFACE DRAWING.
| 2. SET POINTS TO BE CONFIRMED PENDING SOLAR MECHANICAL
I P - by INTERFACE DRAWING.
| | OIL TANK FILLER CAP 3. ALLLINE SIZES TO BE CONFIRMED.
MCC | 674 |NPT-F 4. SPITEM NUMBERS TO BE CONFIRMED.
I | ‘ @ 5. VENT SILENCER REQUIREMENT TO BE CONFIRMED BY SOLAR.
. ' 126A - OlL DRAIN FROM DRIP PAN Dot H_ <D> NOTE 7 (v) DRY SEAL VENT - SECONDARY <\>
| | x 1 Y
NPT-F  (50-DO-150-A01CO1NI-2506) BF-2529 (] A-2501 FA-2503 =
I M-2501 M-2502 e 3 % NoTE .10
| ) ) ) (50-VL-150-A01C01-NI-2516 ) @ 204
168 1 'SP 689kPa sC o
ENCLOSURE | PsV 9 517kPa
N%PES%JO o T AR TO FIRE DAMPERS 2527 (2"5’*1; -
. - (VENDOR SUPPLY) = 12'SSTUBING  NOTE 23
K-2501 _ K-2502 (VE PPLY | 00001 NOTE 15 112" SS TUBING P T i
MILN-DWG-Q-0014.01]C12]
FROM INSTRUMENT AIR HEADER
NAME DATE
MOOMBA WILTON PIPELINE
. ISSUED FOR HAZOP S— — MW880 MILNE COMPRESSOR STATION
(CAD)
Al
NEERNG COMPRESSOR FACILITIES
2 T momentum NS P&ID
0.2 | 21100 [ISSUED FOR HAZOP 300421 | SLA | NU [MUE | GT [PaiDLEGEND SHEET 2 TBA me;“c:h’:i’xg‘?“‘slggg:&m
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1 2 3 4 5 6 8 9 10 11 12
F-2610 F-2630 E-2640
FUEL GAS FILTER FUEL GAS FILTER WATER IMMERSION HEATER

DESIGN PRESSURE: ATMOSPHERIC @

DESIGN PRESSURE 7,600 kPag
JTURE; -29/65°"

DESIGN PRESSURE: 7,600 kPag
DESIGN TEMPERATYRE: -29/85°
FILTER

DESIGN TEMPERATURE: HOLD 3
HEATER ELEMENT DUTY: HOLD 3
SIZE: HOLD 3

,_HP_FGEL GAS éK_lD (VENDOR_F’REVIDED)

coLo ©R2610/ NOTE 8
H

FIRE CASE
SET @ 7,600kPag
25D50

50-VL-150-A01C01-NI-2608

NOTE 10, 11

I'scfzicYzio /N
2600 /2600 SV S i~ N
1250 2600 s v g @%
~— NER
[} d B 50-FG-600-A06C04-NI-2603
| | DX 1—AS = BR-2611 PL-2612 | pOg |
| | | 3 BNC 25NC BR-2640
3 > 50 NC
29 2
Qo ©
fgo% g% g
HOLD 7] ¢ Qo &2 ]
NO @ DIB-2610 DIB-2615 DIB-2641
50-FG-600-A06C04-NI-1003 50 NO 50 NO ' 50 NO
C12| MWP.MILN-DWG-Q-0003.01 H - I - | | | - - | |
FROM STATION DISCHARGE I ‘ ‘
A A A A
g SP
& F-2610 g @ HOLD 7
| Z 0
=
| " LSo 3 Wz e
52 - g8 DIB-2644
S T X
2 = S = 50-FG-600-A06C04-NI-2604 50 NO " 50-FG-600-A06C04-NI-2604
- <D> & { D - { " JmwpPMILN-DWG-Q-001001 P
s TO HP FUEL GAS REGULATORS
=
| g
z
3 DAHH 20kP
a
§ cbLo C 2630, NOTE 8 re- T a
; — |
| g PDARN 15kPa oc
[ e &) FIRE CASE @ NOTE 10, 11 @ TG Y\ore
8 PoIY $C GST/ SET @ 7,600kPag =
2630 2630,  25D50 rous (I @ T
50-VL-150-A01CO1-NI-2613 @ 2641 2641 100°C 120°C,
20H L A Y anyraae ¢
I T NOTE 12641 ™ Geaz 264z hz642) NOTE 6
| & [
n 06
s BR-2636 PL-263g 2641 63°C  65°C
3 25N
g YY) SC @
| 3 =] A 2643 26432643 J) NOTE 1
& @
| 2 e 0D
DIB-2630 S DIB-2635
\ 50 NC 50 NC
Q |
I [}
I £ F-2630
Z -
o
e
©
| b ge
| = =
H OLDS:
SET POINTS PENDING VENDOR INFORMATION.
2. REQUIREMENT FOR
OVERPRESSURE/OVERTEMPERATURE 3 o]
PROTECTION TO BE CONFIRMED PENDIN: :
HE/?TE,S Dg%ﬁ €o G 4 WATER IMMERSION HEATER IS OPEN TO ATMOSPHERE VIA HINGED FLAP.,
' 5. LALL-2641 WILL TRIP THE HEATER ELEMENT IN E-2640.
. WATER CONTROL TEMPERATURE FOR REQUIRED
8 HE ATERCT% BE 80NF'RMED PgNDIN(()';‘- HE A(TJER 6. TAHH-2642 WILL TRIP THE HEATER ELEMENT IN E-2640.
DESIGN 7. E-2640 TO BE PROVIDED WITH HEAT CONSERVATION INSULATION.
: 8. PDAHH-2610/PDAHH-2630 WILL TRIP THE COMPRESSOR UNIT CDLO.
4. ALL LINE SIZES TO BE CONFIRMED.
s FILTER MEDI ASRE%ngﬁENT 0 BE CONFIRMED 9. REFER TO P&ID MWP.MILN-DWG-Q-0019.01 FOR ACTUATOR PANEL DETAILS.
& PSVORIFICE SIZE. LINE SIZE AND FLANGE ' 10. PSV TAIL PIPE TO BE EQUIPPED WITH HIGH VISIBILITY VENT SOCK.
" RATING TO BE CONFIRVED PENDING 11, PSV TAIL PIPE TO ROUTE A MINIMUM OF 3.6M FROM GRADE OR MANNED
CALCULATION. PLATFORM.
7 SPITEMS NUMBERS TO BE CONFIRMED. 12 PSV TAIL PIPE TO BE EQUIPED WITH 6MM DRAIN HOLE AT LOW POINT
13. BLEED PLUG TO BE CAPTIVE STYLE TO PREVENT CAUSING PROJECTIVE HAZARD.
NAME DATE
CONSULTING ENGINEERS ISSUED FOR HAZOP S ALDEN 20027 MOOMBA WILTON PIPELINE
(cap) Sifl'SL“TEEL’D MW880 MILNE COMPRESSOR STATION
oiGNEERNG [ACCEPTED HP FUEL GAS SKID - SHEET 1
S NO7E = momentum SCALE NTS P&ID
02| 21100 [ISSUED FOR HAZOP 300421 | SLA | NL [P JE ST\ |P&IDLEGEND SHEET2 TBA APAID MWP.MILN-DWG-Q-0009.01
A1 | T HoDeTaLS conTaRED N TARE -
0.1 | 21100 [ISSUED FOR REVIEW 160421 | SLA | NL | JE | oT [PaiecEND sHEET 1 TBA ABN 20 114 727 445 A e s e SROTECTIG SRGG v
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F-2685
FUEL GAS COALESCING FILTER
FILTER MEDIA: TBC
DESIGN PRESSURE: FV/4,200 kPag
DESIGN TEMPERATURE: -29/65°C
NOTE 1
HP FUEL GAS SKID (cont. |
g 50-FG-300-A03C01-NI-5000
| |
yi { [MwP.MILN-DWG-Q-0011.01 P
TO LP FUEL GAS SKID
SC
PAHHYY 500kPag ( |
- K2690 K NOTE 2
! Y/ PAH
= 100 kPa
l—’/—?‘ 2699 ¢
L sC
| 10°cfee [;&; 1760 kPag
SV T [ PLYSC TALD conL >PALL
0°C 1600 kPag
2655 l 2661 NOTE 4fQe8g/ ° N2690 §
| T
7sCY ZI0 = 2689
265502655 - | PILOT |
g @ I
L1y ) '
s 2660 SETQ |
@ = o 3,400 kPag | \1! = - |
75CY 250 ® 2 o - | 2 2689 —
26552655 3 ( PCV) 2 = 2
4 (S o gsEue god, 2 3 T
00 w55/ E| 95 of SR & £Q5 g DNso 2
DIB-2650 = 2% Zl gz & g v 600 = |
50-FG-600-A06C04-NI-2604 50 NO Ta @ T NOTE10  50-FG-300-A03C01-NI-2609
] 1 ] L ] L o ] 1 ‘ ] ] ‘III
[MWP.MILN-DWG-Q-0009.01 > : | } | } | | } | = : D] | Dod H : 1} { AT [MWP MILN-DWG-Q-000801 >
FROM FUEL GAS HEATER ‘ 50 50 50-FG-300-A03C01-NI-2607 CK-2663  DIB-2662 ‘ BF-2665 NOTE 1 BF-2689 ‘ (50-F6-300-A03C01-NI-2607 ) TO COMPRESSOR UNIT
FC 50 50 NO 50 NO 50NO  NOTE1 GAS TURBINE
AOGCO4—LA03001
F-2685 - I
| 8
1 oS I
50-FG-300-A03C01-NI-2611)  BF-2695 z
50 NC 5
[&]
8
<
2 &Il Py e SV '
(L) —
8 || Kasoy 2691 I
b = ©
@ Nl =l —— l|——l|—— [ —— [ —— | —— | —— | — ]I S Q2 1AS — 11—
g |_ ] 3 SIZED FOR g
= (=} =
: L = g CREEP RELIEF ONLY
g | ' L 3 SET@3740kPag || 2 »d o
g ! = 15 3 8 HOLD 5%
2 | | y PSV) g NOTE 7 4mm
8 1 sC L 8 2675 2 =0
£ | & @ 2692
3 SV T é o
2675 l #ae
N
o
7 l - 50-VL-150-A01C01-NI-1402
22637% zzel% | | 2 = { [MWP.MILN-DWG-Q-000401
+ * g = a TO VENT SYSTEM
g | z
o o
<> : T - A0 8
7sCYZs0 e = 1 2 HOLD 5 3 A03CO1—==—A01C01
26752675 ? . %\ o NOTE 7 - =
29y 2 W32 b
) NOTE 3 2] 3_’R I 28 pp. <
DIB-2670 = < 2~ pIB-2682 S
| 50NO . . a | 50NO
1 I 1 r 1 I 1 B
50 CK-2683 - |
e 50 HOLDS: NOTES: |
A0BCO4 A03CO1 - E—
1. PCV SET PRESSURE TO BE CONFIRMED. 1. SOLAR SUPPLIED.
2. TRIP AND ALARM SET POINTS TOBE CONFIRMED 2. PAHH-2690 WILL TRIP SDV-2600 AND SDV-2327B.
PENDING FUEL GAS SUPPLY REQUIREMENTS. 3. REFER TO P&ID MWP.MILN-DWG-Q-0019.01 FOR ACTUATOR PANEL
3. SET POINTS PENDING VENDOR CONFIRMATION. DETAILS. |
4. ALL LINE SIZES TO BE CONFIRMED. 4. TALL-2689 WILL TRIP THE COMPRESSOR UNIT (CDNL).
5. SPITEM NUMBER TO BE CONFIRMED. 5. PDAHH-2685 WILL TRIP THE COMPRESSOR UNIT (FSLO '
6. PSV ORIFICE AND LINE SIZES TO BE CONFIRMED. DEPRESSURISED).
7. ORIFICE SIZE TO BE CONFIRMED. 6. PALL-2690 WILL TRIP THE COMPRESSOR UNIT (CDNL).
8. REQUIREMENT FOR SOLAR SUPPLIED 7. BLEED PLUG TO BE CAPTIVE TYPE TO PREVENT CAUSING
EQUIPMENT TO BE PROVIDED OFFSKID TO PROJECTILE HAZARD.
ENSURE MINIMUM DISTANCE TO SOLAR SKID 8. PSV TAIL PIPE TO BE EQUIPPED WITH HIGH VISIBILITY VENT SOCK. I
EDGE TO BE CONFIRMED PENDING STATION 9. PSV TAIL PIPE TO BE EQUIPPED WITH 6MM HOLE AT LOW POINT. I
LAYOUT. 10.  LOCATE SKID EDGE AS CLOSE TO COMPRESSOR AS PRACTICAL.
- - - - 1
|
NAME DATE
CONSULTING ENGINEERS S ALDEN 20027 MOOMBA WILTON PIPELINE
() sif:s:‘f:D MW880 MILNE COMPRESSOR STATION
oiGNEERNG [ACCEPTED HP FUEL GAS SKID - SHEET 2
& N FEA momentum SCALE NTS P&ID
02| 21100 [ISSUED FOR HAZOP 300621 | SLA ['NL MU | GT |PaibLEGEND SHEET2 TBA APAID MWP.MILN-DWG-Q-0010.01
S A1 THIS DRAWING, AND THE INFORMATION
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F-5060
LP FUEL GAS COALESCING FILTER
FILTER MEDIA: TBC
DESIGN PRESSURE: FV/1,960 kPag
DESIGN TEMPERATURE: -20/65°C
LP FUEL GAS SKID (VENDOR PROVIDED)
|
| |
|
Y
40°C YTAHR>~ PAHRY 60 kPag
//—//—//—//—//—//—l NOTE 35064 5065, |
1 sc o TAH {PAHNG50 kPag
| <> I—//—m P?&%H 25 kPa 30 % 5064 5065, '
| ) ES 1 15 NOTE 6
Py T PDAN e AL (PALY) o114,
5020 3 1 DAl 20 P2 =5 o6 g
I | —~ @ N s¢ ooc A YPALY 460 kPag
sc + < pIYSC 5060 5070, NOTE 49\5064 5065 J/NOTE 2 |
R 7700 770\ Ve - | 502] = e [
| K8000R5000, _JYsv = P 5064 5065
3000 5000 PILOT | * SP (50-FG-150-A01CO1-NI-5002 )
* * D1 —UAs T ol PDIT @ oy +
NOTE 5
| | T 1 @ NOTE 5 5060, |
| _ 550 kPa < > | @ . '_'g o & v @ @ |
2 PCV) 2 < 2 €2 2 FE
I = 0o \5020) T = ~o 0o 5 80 A& g9 5070 ) 0 o
ol W52 ol 5z /éz_\fuo\:z ) B2 Z 9 B2 =S wIE=
= %8 = %8 %% %8 T 4% | 4% o DN50 %%
|50-F(|3-300-A03C01 -NI-5000 - _ T T = = i T 300# -, I50-Fc|3-1 50-A01C01-NI-5100 >
C12]MWP.MILN-DWG-Q-0010.01 _ p—H}| { DO | | I I~ — Do } | DO 't { A1 [MWP.MILN-DWG-Q-0012.01
FROM HP FUEL GAS | BR-5000 50 50 ((50-FG-300-A03C01-NI-5001 CK-5019 ‘ BF-5064 BF-5063 ‘ ‘ 50-FG-150-A01C01-NI-5005 | TO MICROTURBINES
REGULATORS | 50 NO FC 50 50 NO 50 NO )
F-5060
oo | IO .
| 20 50-FG-150-A01C01-NI-5009 ) BF-5070 |
Lz 50 NC
I I8
8 SC 720 zC @Z
; 5015/\5015
= 3
S =3 s
S = S SV sc |
| 2 = = 5066 — S(S)ge |
) 153 © ~
| 2 1 g g 5 -
£ I—//—m 3 = ) - 1—IAS
3 15 ) - S
sV = = b=y 3 L.
[0) (&) ~
5045 | e S & |
| L PrNsSC S 3 & s < ) NOTE5
| | 5051 = s 760y 20 | [
= O =
T * o £ 5066 5066, T HOLD 4
~
] HOLD 4 o + + ]
NOTE 5 = SIZED FOR @
- SET@ l @ z PSV'\ CREEP RELIEF ONLY l amm( R0
| P @ 530 kPa @ z 5075, SET @ 630 kPag - 5067
| HOLD 4 ( PCV) v 1 3 ~ RS =
NOTE 5 o Ssv = © o \5050 = ~ o - - S o &
= (5045 S 2 T S22 w22 —wa 2 Wi e s @ 40-VL-150-A01CO1-NI-1403
o v} (O] v} e} O o e}
=] ~— =] = P o = RS 0 o L 1'L [ | O
g s Z & g 4 & 5 I fi { [MWP.MILN-DWG-Q-000401 P
P o e TO VENT SYSTEM
| i I { I < ed= o S
BR-5030 50 50 CK-5049 BF-5052 | @
| 50 NO FC 50 50 NO |
A03CO1 A01CO1 |
@6 HOTES
| 1. PAHH-5065 WILL CLOSE SDV-5000.
* * 2. PALL-5065 WILL TRIP THE MICROTURBINES.
I HOLDS: 3. TAHH-5064 WILL TRIP THE MICROTURBINES AND CAUSE LP FUEL GAS |
SCyYz0Y zic LU BLOWDOWN. |
5045 K5045 4. TALL-5064 WILL TRIP THE MICROTURBINES.
1. PCV SET PRESSURE TO BE CONFIRMED. 5. BLEED PLUG TO BE CAPTIVE TYPE TO PREVENT CAUSING PROJECTILE
2. TRIP AND ALARM SET POINTS TO BE CONFIRMED PENDING FUEL GAS HAZARD.
I SUPPLY REQUIREMENTS. 6. PDAHH-5060 IS SECONDARY ALARM ONLY TO ENSURE FILTER IS MONITORED
| 3. ALLLINES SIZES TO BE CONFIRMED. FOR COLLAPSE.
4. SPITEM NUMBER TO BE CONFIRMED. 7. PSV TAIL PIPE TO BE EQUIPPED WITH HIGH VISIBILITY VENT SOCK. I
5. PSVORIFICE AND LINE SIZES TO BE CONFIRMED. 8. PSV TAIL PIPE TO BE EQUIPPED WITH 6MM DRAIN HOLE AT LOW POINT. |
9. REFER TO P&ID MWP.MILN-DWG-Q-0019.01 FOR ACTUATOR PANEL DETAILS.
M o MOOMBA WILTON PIPELINE
CONSULTING ENGINEERS ISSUED FOR HAZOP = S ALDEN 12.04.21
(o) pesiicD) MW880 MILNE COMPRESSOR STATION
DNGINEERING [ACCEPTED LP FUEL GAS SKID
NI FECA momentum ScALE NTS P&ID
02 | 21100 [ISSUED FOR HAZOP 300421 | SLA | NL MJE | GT |P&DLEGEND SHEET2 TBA APA ID MWP MILN-DWG-Q-0011.01
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O
NOTES:
1. REFER TO MWPMILN-DWG-Q-0019.01 FOR ACTUATOR PANEL DETAILS. @
VENDOR PROVIDED
| T | _ _ _
| (O rboe—] b CONTROL ROOM
5 LUNTRUL RUVIV
A I MODBUS LINK I :
SP - = - = - = - = - = - = - = 1 | ,—o—o—o—Io—o—o—o—o—| . | TOSTATIONRTU | 3
HOLDS: HOLD 4 8313 R— 'MT-5100 I sy ¢ pwY ¢4 -
1. PACKAGE DETAILS TO BE CONFIRMED. ’ | | 5235 5233/ |
2. ALL LINE SIZES TO BE CONFIRMED. I I °
3. VENDOR DRAWING NUMBERS TO BE CONFIRMED. T ‘| REFER TO VENDOR DRAWINGS ‘ ? ! |
4. SP ITEM NUMBERS TO BE CONFIRMED. s I ° I
5. RO SIZE PENDING CALCULATION. @ I | L L ' | SC
| | POWER GEN CONTROL PANEL<_ _______________ XC YpOWER GEN ENCLOSURE AC
5132|AUXILIARIES TRIP STATUS
I L - - - - - - - - - - - - - - I MANUAL/DUTY/ fos
[ [ stanpBvioFF \e22o) [ __ | =0 e
- — - = - - - = - - - = - - 1 I STOP/START/ I SC
I MT-5101 | | Rv o \e2) o ____ e XN
B31.3 AS3814 — N5224/
I I EMERGENCY NS
I o H ‘I REFER TO VENDOR DRAWINGS I stoP - N2/ e E5227 SHUTDOWN
= @ | 77| crour eReacer | SC
CLOSE/OPEN - —————— ———— ISTAND BY
' | Mo [ h5231/
L - - - — - — - — - — - — - — I SIS
I I : : - ———— |- ————————= FIRE ALARM
I I ETHERNET
A — i R -
SIS
| MT-5102 | i N DOR L GAS
B313 AS3814 | [ OPAL I M2 ETe T ALARM #1
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12 | MWP.MILN-DWG-Q-0011.01 POWER GEN FG A TBA BDV-5066 FO 40 7001750 TBA TBA TBA TBA LP FUEL GAS SKID BLOWDOWN VALVE SOLENOID AUTO RESET
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ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 1

Node: 1

Drawings: MSE.MILN-DWG-Q-3120; MWP .MILN-DWG-Q-0003; MWP .MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP.MILN-

DWG-Q-0006; MWP.MILN-DWG-Q-0007.
Guideword: High Flow/High Level

Cause/Issue:

Failure of Compressor control FIC-1201.

Consequence:

High gas velocity.

Equipment damage.

(Thermowells TW-2200A/B, TW-2203A/B/C, Potential damage to suction cyclone F-210, Temporary strainer SP-03).
Potential damage to small branch connections.

Safeguard:

Use of twisted square thermowells which are less sensitive to vortex induced vibration.
PDAHH-2202 and PDAHH-2100 across temporary strainer and suction scrubber (PD is proportional to velocity).
Small branch connection, thermowells and suction piping velocity limits compliant with APA piping velocity guidelines.

Action:

Consider to establish High flow alarm on FIT-1201.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 2

Node: 1

Drawings: MSE.MILN-DWG-Q-3120; MWP .MILN-DWG-Q-0003; MWP .MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP.MILN-

DWG-Q-0006; MWP.MILN-DWG-Q-0007.
Guideword: High Flow/High Level

Cause/Issue:

Failure of Compressor control FIC-1201.

Consequence:

High gas velocity.

Equipment damage.

(Thermowells TW-2200A/B, TW-2203A/B/C, Potential damage to suction cyclone F-210, Temporary strainer SP-03).
Potential damage to small branch connections.

Safeguard:

Use of twisted square thermowells which are less sensitive to vortex induced vibration.
PDAHH-2202 and PDAHH-2100 across temporary strainer and suction scrubber (PD is proportional to velocity).
Small branch connection, thermowells and suction piping velocity limits compliant with APA piping velocity guidelines.

Action:

Compressor line sizing to consider high flow rates resulting from FIC control failure and start up condition.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 3

Node: 1

Drawings: MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP .MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP.MILN-
rawings: DWG-Q-0006; MWP.MILN-DWG-Q-0007.

Guideword: High Flow/High Level

Cause/Issue:

Low suction pressure causing high velocity.

Consequence:

SAME AS NODE N-1-1-1 but for a short duration.

Safeguard:

SAME AS NODE N-1-1-1

Action:

Clamp on FIC-1201 to limit flow depending on process condition.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 4

Node: 1

Drawings: MSE.MILN-DWG-Q-3120; MWP .MILN-DWG-Q-0003; MWP .MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP.MILN-

DWG-Q-0006; MWP.MILN-DWG-Q-0007.
Guideword: High Flow/High Level

Cause/Issue:

Filter drain valve BF-2180 and PL-2182 left open (PID-0006 G8).

Consequence:

NONE

Safeguard:

NONE

Action:

Provide lockable tags on BF-2180 and PL-2182.
RO to be installed in the drain downstream of PL-2182.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET
Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 5
Node: 1

MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP .MILN-

Drawings: DWG-Q-0006; MWP MILN-DWG-Q-0007.

Guideword: High Flow/High Level

Cause/Issue:

Rupture up to the compressor C-220.

Consequence:

Potential equipment damage and potential for escalation of the emergency event with gas inventory from the suction pipeline.

Safeguard:

PALL-2200

Action:

Consider additional safeguards e.g. Closing the unit isolation valve SDV-2000 and / or station isolation valve SDV-1001.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 6

Node: 1

Drawings: MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP .MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP.MILN-
rawings: DWG-Q-0006; MWP.MILN-DWG-Q-0007.

Guideword: Low Flow/Low Level

Cause/Issue:

Misalignment of valves (valves partially closed).

Consequence:

Restriction of supply to compressor.

Safeguard:

NONE

Action:

Station ready (XA-7083) to include correct alignment of actuated valves.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION a a

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 7

Node: 1

Drawings: MSE.MILN-DWG-Q-3120; MWP .MILN-DWG-Q-0003; MWP .MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP.MILN-

DWG-Q-0006; MWP.MILN-DWG-Q-0007.

Guideword: High Pressure

Cause/Issue:

High pressure due fo fire on F-2100.

Consequence:

Damage to the vessel and potential vessel rupture.

Safeguard:

PSV-2100

Action:

Project team to consider how AS 1210 section 8 applies to F-2100 and PSV-2100.

Responsibility

Caroline Button / Radu Fagarasan

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Caroline Button / Radu
Name:
Fagarasan
APA -Team Lead Process &
Title Pipeline Engineering / APA -

Principal Mechanical
Engineer

Date:




ACTION a a

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 8

Node: 1

Drawings: MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP .MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP.MILN-
rawings: DWG-Q-0006; MWP.MILN-DWG-Q-0007.

Guideword: High Pressure

Cause/Issue:

High pressure due fo fire on F-2100.

Consequence:

Damage to the vessel and potential vessel rupture.

Safeguard:

PSV-2100

Action:

A spare PSV to be supplied for quick replacement when PSV-2100 needs to be serviced.

Responsibility

Sohail Hameed

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Sohail Hameed
Title Senior E&IC Engineer

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 9

Node: 1

MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP .MILN-

Drawings: DWG-Q-0006; MWP MILN-DWG-Q-0007.

Guideword: High Temperature

Cause/Issue:

After cooler EA-2401 failure (fans not operating) and high recycle rates into the suction line from the fast stop line.

Consequence:

High suction temperatures leading to high thermal stress and potential flange leakage.

Safeguard:

Low select coming from TIC-2003.
TAHH-2004 will trip compressor and recycle.
Hot gas from fast stop line mixing with cooler gas from anti surge line.

Action:

Consider additional methods of protection for suction piping from high temperature coming from the fast stop line (e.g. the fast stop
line downstream of the unit valve skid should be converted to piping spec A15C04 all the way to the compressor suction nozzle).

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 10

Node: 1

Drawings: MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP .MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP.MILN-
rawings: DWG-Q-0006; MWP.MILN-DWG-Q-0007.

Guideword: High Temperature

Cause/Issue:

Hot fast stop recycle line fail open.

Consequence:

AS ABOVE

Safeguard:

NONE

Action:

Implement compressor unit trip on high suction temperature (e.g. TIT-2200B) set a piping design limit.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 11

Node: 1

MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP .MILN-

Drawings: DWG-Q-0006; MWP MILN-DWG-Q-0007.

Guideword: General

Cause/Issue:

incorrect symbols on PID regarding solenoid valve or limit switches on actuated valves (solenoids missing or shown in incorrect
position).

Consequence:

Confusion in operation.

Safeguard:

NONE

Action:

Show the correct symbols and functionality for the actuated valves in accordance with APA standard 530-SP-P-0037.

Responsibility

John Etubus / Michael Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
John Etubus / Michael
Name:

Palmisano

Momentum Engineering -
Title Process / Momentum
Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET
Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 12
Node: 1

MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP .MILN-

Drawings: DWG-Q-0006; MWP MILN-DWG-Q-0007.

Guideword: General

Cause/Issue:

incorrect symbols on PID-MW43-0120 regarding the Valve DIB-0001 regarding body bleed.

Consequence:

Incorrect depiction of the valve.
Confusion in operation.

Safeguard:

NONE

Action:

Show the correct symbols and functionality for DIB-0001.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 13

Node: 1

MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP .MILN-

Drawings: DWG-Q-0006; MWP MILN-DWG-Q-0007.

Guideword: General

Cause/Issue:

Transitions for underground to aboveground missing on PID-MW43-0120.

Consequence:

Incorrect depiction of equipment.
Confusion in operation.

Safeguard:

NONE

Action:

Show the correct Transitions for underground to aboveground on PID-MW43-0120.

Responsibility

John Etubus / Christopher Daines / Sohail Hameed

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus / Christopher
) Daines / Sohail Hameed
Momentum Engineering -
Title Process / Momentum

Engineering Mechanical /
APA - Senior E&IC Engineer

Date:




ACTION a a

CLOSEOUT SHEET
Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 14
Node: 1

MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP .MILN-

Drawings: DWG-Q-0006; MWP MILN-DWG-Q-0007.

Guideword: General

Cause/Issue:

Transitions for underground to aboveground missing on PID-MW43-0120.

Consequence:

Incorrect depiction of equipment.
Confusion in operation.

Safeguard:

NONE

Action:

APA to provide correct hot taping details for similar installation to MTM.

Responsibility

Mudassar Chugtai

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Mudassar Chugtai
" APA-Senior Mechanical
Title

Engineer

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 15

Node: 1

MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP .MILN-

Drawings: DWG-Q-0006; MWP MILN-DWG-Q-0007.

Guideword: General

Cause/Issue:

CP protection and insulation not properly shown on PID-MW43-0120 in regards to all the above ground to below ground transitions.

Consequence:

Incorrect depiction of equipment.
Confusion in operation.

Safeguard:

NONE

Action:

Provide appropriate CP protection and insulation on PID-MW43-0120 in regards to all the above ground to below ground transitions
(consider the use of FIK instead of MIJs).

Responsibility

Michael Palmisano / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Michael Palmisano / John
Name:

Etubus

Momentum Engineering -
Title E&l / Momentum
Engineering - Process

Date:




ACTION a a

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 16

Node: 1

Drawings: MSE.MILN-DWG-Q-3120; MWP .MILN-DWG-Q-0003; MWP .MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP.MILN-

DWG-Q-0006; MWP.MILN-DWG-Q-0007.

Guideword: General

Cause/Issue:

Incorrect depiction of the manual load bypass (BF-0002 and RO-0002).

Consequence:

Incorrect depiction of equipment.
Confusion in operation.

Safeguard:

NONE

Action:

Relocate bypass from pig trap to just around DIB-0001 (local to the DIB).

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET
Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 17
Node: 1

MSE.MILN-DWG-Q-3120; MWP.MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP .MILN-

Drawings: DWG-Q-0006; MWP MILN-DWG-Q-0007.

Guideword: General

Cause/Issue:

Inability for the operator to read the station pressure.

Consequence:

Incorrect operation of the station.

Safeguard:

NONE

Action:

Add pressure indicator downstream of DIB-0001 close to DIB-0001.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 18

Node: 1

Drawings: MSE.MILN-DWG-Q-3120; MWP .MILN-DWG-Q-0003; MWP .MILN-DWG-Q-0004; MWP .MILN; -DWG-Q-0005; MWP.MILN-

DWG-Q-0006; MWP.MILN-DWG-Q-0007.

Guideword: General

Cause/Issue:

Added simplicity.

Consequence:

Potential failure of limit switches.

Safeguard:

NONE

Action:

Remove position switches DIB-0001 and provide lockable tabs (valve is locked open).

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 19

Node: 2

Drawings: MWP .MILN-DWG-Q-0007.

Guideword: High Flow/High Level

Cause/Issue:

Failure of Compressor control FIC-1201.

Consequence:

High gas velocity.

Equipment damage.

(Thermowells TW-2302A/B/C/D, TW-2300B, TW-2301).
Potential damage to small branch connections.

Safeguard:

Use of twisted square thermowells which are less sensitive to vortex induced vibration.
PDAHH-2202 and PDAHH-2100 across temporary strainer and suction scrubber (PD is proportional to velocity).
Small branch connection, thermowells and suction piping velocity limits compliant with APA piping velocity guidelines.

Action:

After cooler scope of work to address potential vibration issues in the tubing rigidity of the after cooler frame and the air plenum.

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Mechanical

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 20

Node: 2

Drawings: MWP .MILN-DWG-Q-0007.

Guideword: High Flow/High Level

Cause/Issue:

Rupture downstream of the compressor C-220.

Consequence:

Potential equipment damage and potential for escalation of the emergency event with gas inventory from the suction pipeline.

Safeguard:

NONE

Action:

Design team should locate pressure sensing points on the pipeline downstream of the compressor and ensure appropriate action is
taken by the IOC (because this is what is assumed is done at other stations).

Responsibility

Rupert Greenwood

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Rupert Greenwood
Title APA-Process Engineer

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 21

Node: 2

Drawings: MWP .MILN-DWG-Q-0007.

Guideword: Low Flow/Low Level

Cause/Issue:

Fast stop valve FSV-2386 fail open.

Consequence:

Restriction of supply to consumers.

Safeguard:

Action:

Provide position discrepancy alarm ZS-2386 / FSV-2386.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 22

Node: 2

Drawings: MWP .MILN-DWG-Q-0007.

Guideword: Reverse Flow

Cause/Issue:

Check valve CK-2300 inadequate for low flow scenario.

Consequence:

Valve chattering.

Safeguard:

NONE

Action:

Valve datasheet to specify minimum flow for operation.

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Mechanical

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 23

Node: 2

Drawings: MWP .MILN-DWG-Q-0007.

Guideword: High Pressure

Cause/Issue:

Failure of PIC-2002 (due to the failure of the over speed confrol).

Consequence:

Potential equipment failure, piping and pipeline failure.

Safeguard:

Pressure trip PAHH-2305, PAHH-2304 and PAHH-2310.

Action:

Set pressure set points, alarms and trips as per 530-GD-Q-0005.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 24

Node: 2

Drawings: MWP .MILN-DWG-Q-0007.

Guideword: High Temperature

Cause/Issue:

Failure of EA-2401 fans.

Consequence:

Potential for differential temperature on each cooler bay leading to thermal stresses in the piping.

Safeguard:

NONE

Action:

Pipe stress analysis to consider this failure case as part of the analysis during detailed design.

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Mechanical

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Date:




ACTION a a

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 25
Node: 3

. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:

DWG-Q-3120.

Guideword: High Flow/High Level

Cause/Issue:

Failure of the FIC-1201.

Consequence:

Damage to equipment FE-1201.

Safeguard:

FAH-1201.
Refer Action 1in NODE 1 (reference high flow alarm).

Action:

Consider removing trip FAHH-1201 and consider implementing RO flow meter instead of flow nozzle, if RO is implemented, set
tapping point for PIT-1201 on the piping will be required.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 26
Node: 3

. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:

DWG-Q-3120.

Guideword: Low Flow/Low Level

Cause/Issue:

Anti surge valve ASV-2385 fail open.

Consequence:

Restriction of supply to consumers.

Safeguard:

1T-2385

Action:

Provide position discrepancy alarm ZT-2385/FC-2385.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 27
Node: 3
. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:
DWG-Q-3120.
Guideword: Reverse Flow

Cause/Issue:

Check valve CK-2011 inadequate for low flow scenario.

Consequence:

Valve chattering.

Safeguard:

NONE

Action:

Valve datasheet to specify minimum flow for operation.

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Mechanical

Date:




ACTION a a

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 28
Node: 3

. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:

DWG-Q-3120.

Guideword: High Temperature

Cause/Issue:

Failure of EA-2401 fans.

Consequence:

Exceeding of station piping / pipeline design envelope.

Safeguard:

TIC-2003 and TAH-2004 and TAHH-2004.

Action:

Consider implementing fan failure indication on SCADA.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 29
Node: 3

. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:

DWG-Q-3120.

Guideword: Low Temperature

Cause/Issue:

Cold ambient temperature with low compression head and cooler fans operating continuously leading to gas temperatures below
pipeline MDMT.

Consequence:

Exceeding the pipeline MDMT and potential for brittle failure.

Safeguard:

NONE

Action:

Process to provide calculation with variables in the cause considered to establish a minimum gas temperature for this operational
scenario.

If calculation proves there is a problem, Establish low temperature alarm on either TIT-2003 or TIT-2004 and / or appropriate operator
or control system response.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 30
Node: 3

. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:

DWG-Q-3120.

Guideword: Plant Items Operable/Maintainable

Cause/Issue:

Inconsistencies of symbology in PIDs.

Consequence:

Potential to implement permissive incorrectly.

Safeguard:

NONE

Action:

Rename PDALL-2030 to PDAHH-2030.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 31
Node: 3

. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:

DWG-Q-3120.

Guideword: General

Cause/Issue:

BF-1100 on PID-Q-0003 on station bypass is shown normally closed.

Consequence:

Inability to free flow into the pipeline in case the compressor station trips.

Safeguard:

NONE

Action:

Show BF-1100 on PID-Q-0003 normally open.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 32
Node: 3

. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:

DWG-Q-3120.

Guideword: General

Cause/Issue:

Added simplicity.

Consequence:

Potential failure of limit switches.

Safeguard:

NONE

Action:

Remove position switches DIB-0004 and provide lockable tabs (valve is locked open).

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 33
Node: 3

. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:

DWG-Q-3120.

Guideword: General

Cause/Issue:

Incorrect discharge temperature set points shown on TIT-2004.

Consequence:

Potential failure of the coating in the pipeline.

Safeguard:

NONE

Action:

Show the correct discharge temperature set point for TIT-2004 aligned with a discharge temperature of maximum 45 degC
discharge to the pipeline.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 34
Node: 3

. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:

DWG-Q-3120.

Guideword: General

Cause/Issue:

Inability for the operator to read the station pressure.

Consequence:

Incorrect operation of the station.

Safeguard:

NONE

Action:

Add pressure indicator upstream of DIB-0004 close to DIB-0004.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 35
Node: 3

. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:

DWG-Q-3120.

Guideword: General

Cause/Issue:

Note 5 incorrectly attached to BF-1015 position switches.

Consequence:

Incorrect depiction of the station equipment.

Safeguard:

NONE

Action:

Remove note 5 attached to BF-1015 position switches.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 36
Node: 3

. MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0004; MWP .MILN-DWG-Q-0003; MSE.MILN-
Drawings:

DWG-Q-3120.

Guideword: General

Cause/Issue:

BF-1015 showing normally open position.

Consequence:

Incorrect depiction of the station equipment.

Safeguard:

NONE

Action:

Show BF-1015 in locked closed position and show LC on the PID and provide locking tabs on the valve.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 37

Node: 4

Drawings: MWP.MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0006.
Guideword: High Flow/High Level

Cause/Issue:

Anti surge valve ASV-2385 fail open.

Consequence:

Restriction of supply to consumers.
Velocity exceeding design limits.

Safeguard:

1T-2385 and refer action 26 Node 3 (ref discrepancy alarm).

Action:

During detailed design when Solar information regarding ASV is available check velocity limits / FIT vibration in the piping against APA
guidelines.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 38

Node: 4

Drawings: MWP.MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0006.
Guideword: High Flow/High Level

Cause/Issue:

Fast stop valve FSV-2386 fail open.

Consequence:

Restriction of supply to consumers.
Velocity exceeding design limits.

Safeguard:

1T-2386 and refer action 26 Node 2 (ref discrepancy alarm).

Action:

During detailed design when Solar information regarding FSV is available check velocity limits / FIT vibration in the piping against APA
guidelines.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 39

Node: 4

Drawings: MWP.MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0006.
Guideword: Low Flow/Low Level

Cause/Issue:

Anti surge valve ASV-2385 fail fo open to the required position by anti surge confrol system.

Consequence:

Potential for compressor surge and mechanical damage.

Safeguard:

Fast stop valve FSV-2386.

Action:

Confirm the Solar instrumentation logic trips the compressor C-2200 on surge detection.

Responsibility

Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin
Title APA-Senior Rotating

Engineer

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 40

Node: 4

Drawings: MWP.MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0006.
Guideword: Testing Equipment/Product

Cause/Issue:

Anti surge or Fast stop valves jommed closed.

Consequence:

Surge and potential damage to compressor C-2200.

Safeguard:

Compressor start up and purging sequence checks of the antisurge valve / fast stop valve and permissive to operate (including
checking ASV / FSV move off the seat).
Annual testing / maintenance by APA.

Action:

Project team to highlight this feature identified as a safeguard in the functional description.

Responsibility

Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin
Title APA-Senior Rotating

Engineer

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 41

Node: 4

Drawings: MWP.MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0006.
Guideword: Plant Items Operable/Maintainable

Cause/Issue:

Hot recycle piping temperature exceeding 60degC.

Consequence:

Personnel injury due to hot recycle piping.

Safeguard:

NONE

Action:

Provide personnel protection insulation on hot recycle fast stop line al the way to the suction line.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 42

Node: 4

Drawings: MWP.MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0006.
Guideword: Coating Degradation/Corrosion

Cause/Issue:

Inadequate painting spec for the high temperature piping A06CO05 (up to the max piping operating temperature).

Consequence:

Potential for accelerated corrosion.

Safeguard:

NONE

Action:

Investigate whether APA has existing standard for high temperature piping to maximum operating temperature for the piping.
Consider using system 5 in APA spec 530-SP-M-9602.

Responsibility

Mudassar Chugtai

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Mudassar Chugtai
" APA-Senior Mechanical
Title

Engineer

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 43

Node: 4

Drawings: MWP .MILN-DWG-Q-0007; MWP.MILN-DWG-Q-0005; MWP.MILN-DWG-Q-0006.
Guideword: Control and Instrumentation Sufficient for Control/Too Many/Correct Location

Cause/Issue:

The current PIDs do not depict the APA standard for anti surge, fast stop valves and actuators.

Consequence:

Non-compliance to APA current standards.

Safeguard:

NONE

Action:

The anti surge and fast stop design to comply with the following standards bellow or seek deviation:
530-DWG-J-0059 Actuator Panel - Fail Close / Open Piping and Instrumentation Diagram;
530-DWG-J-0062 Actuator Panel - Quick Acting/Fast Stop Valve Piping & Instrumentation Diagram;
530-DWG-J-0061 Actuator Panel - Anti-Surge Valve Piping and Instrumentation Diagram;
530-DWG-J-0063 Actuator Panel - Shutdown & Blowdown Valve Piping and Instrumentation Diagram;
530-DWG-J-0060 Actuator Panel - Fail Last (with Storage) Piping and Instrumentation Diagram.

Responsibility

Sohail Hameed / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Sohail Hameed / John
Name:
Etubus
APA - Senior E&IC Engineer /
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 44

Node: 5a

Drawings: MWP MILN -DWG-Q-0003 MWP.MILN -DWG-Q-0004
Guideword: Low Flow/Low Level

Cause/Issue:

BF-1015 leaking and ignition of gas at the vent stack due to lightning strike.

Consequence:

Ongoing burning of gas and on station blowdown, the gas will ignite.

Safeguard:

NONE

Action:

Investigate appropriate testing procedures in order to test the integrity of the blow down valve BF-1015.

Responsibility

Caroline Button

Closeout Response (Attach all relevant supporting documentation.)

Engineering

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Caroline Button
APA-Team Lead
Title Process&Pipeline

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 45

Node: 5a

Drawings: MWP MILN -DWG-Q-0003 MWP.MILN -DWG-Q-0004
Guideword: Low Temperature

Cause/Issue:

RO-1021 JT effect.

Consequence:

Potential for brittle failure of piping and equipment downstream of RO.

Safeguard:

Piping downstream of the RO is low femperature piping.

Action:

During Detailed design, pipe stress analysis to check overall stresses in the underground section (fully restrained) is below the
allowable stresses in the code (ASME B31.3).

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Mechanical

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 46

Node: 5a

Drawings: MWP MILN -DWG-Q-0003 MWP.MILN -DWG-Q-0004
Guideword: Contamination / Impurities/Liquids

Cause/Issue:

Rain water in the stack.

Consequence:

Accelerated stack and piping corrosion.

Safeguard:

Action:

Review the PID to show the correct tag number for the vent stack (530-SP-Q-0003, VS - Vent Stack) correct vendor scope of supply
and correct location of the drain point.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 47

Node: 5a

Drawings: MWP MILN -DWG-Q-0003 MWP.MILN -DWG-Q-0004
Guideword: Plant Items Operable/Maintainable

Cause/Issue:

Compressor able to start without checking the position of BF-1015.

Consequence:

Continuous blowdown is possible.

Safeguard:

NONE

Action:

Provide note to show permissive compressor start only when BF-1015 is closed (similar to BDV-2040).
Valve BF-1015 to be lockde closed.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 48

Node: 5a

Drawings: MWP MILN -DWG-Q-0003 MWP.MILN -DWG-Q-0004
Guideword: Coating Degradation/Corrosion

Cause/Issue:

Cathodic protection system not provided for the underground section of pipe.

Consequence:

Corrosion of the underground piping.

Safeguard:

Piping coating compliant fo APA underground piping coating standard.

Action:

Provide cathodic protection (sacrificial anode) for the underground piping section to the standard 530-SP-E-0005.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 49

Node: 5a

Drawings: MWP MILN -DWG-Q-0003 MWP.MILN -DWG-Q-0004
Guideword: Electrical Area Classification/Isolation/Earthing

Cause/Issue:

Static electricity build up in the blowdown piping.

Consequence:

Potential for ignition of gas.

Safeguard:

NONE

Action:

Ensure vent stack is equipotentialy bonded.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 50

Node: 5b

Drawings: MWP MILN -DWG-Q-0005 MWP.MILN -DWG-Q-0004
Guideword: Low Flow/Low Level

Cause/Issue:

BDV-2040 leaking and ignition due to lightning strike

Consequence:

Ongoing burning of gas and on station blowdown, the gas will ignite.

Safeguard:

NONE

Action:

Investigate appropriate testing procedures in order to test the integrity of the blow down valve BDV-2040.

Responsibility

Caroline Button

Closeout Response (Attach all relevant supporting documentation.)

Engineering

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Caroline Button
APA-Team Lead
Title Process&Pipeline

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 51

Node: 5b

Drawings: MWP MILN -DWG-Q-0005 MWP.MILN -DWG-Q-0004
Guideword: No Flow/Zero Flow/Empty

Cause/Issue:

BDV-2040 not opening on request by the control system

Consequence:

Inability to vent the station.

Safeguard:

PIT-1201 can be monitored by personnel to observe blow down (manually initiated blow down).
(Potentially no monitoring during automatic blow down).

Action:

Ensure that ESD1 ESD2 PSD (including blow down) is alarmed to IOC and ensure unsuccessful ESD1 ESD2 PSD  (including blow down) is
alarmed to I0C in accordance with 530-PHL-Z-0001 and 530-EDP-Q-0025.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 52

Node: 5b

Drawings: MWP MILN -DWG-Q-0005 MWP.MILN -DWG-Q-0004
Guideword: Low Temperature

Cause/Issue:

RO-2042 JT effect

Consequence:

Potential for brittle failure of piping and equipment downstream of RO.

Safeguard:

Piping downstream of the RO is low femperature piping.

Action:

During Detailed design, pipe stress analysis to check overall stresses in the underground section (fully restrained) is below the
allowable stresses in the code (ASME B31.3).

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Mechanical

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 53

Node: 5b

Drawings: MWP MILN -DWG-Q-0005 MWP.MILN -DWG-Q-0004
Guideword: Contamination / Impurities/Liquids

Cause/Issue:

Rain water in the stack

Consequence:

Accelerated stack and piping corrosion.

Safeguard:

Action:

Review the PID to show the correct tag number for the vent stack (530-SP-Q-0003, VS - Vent Stack) correct vendor scope of supply
and correct location of the drain point.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 54

Node: 5b

Drawings: MWP MILN -DWG-Q-0005 MWP.MILN -DWG-Q-0004
Guideword: Plant Items Operable/Maintainable

Cause/Issue:

Compressor able to start without checking the position of BDV-2040

Consequence:

Continuous blowdown is possible.

Safeguard:

NONE

Action:

Ensure permissive note on PIDs incorporate purging and pressurisation cycle and align with other APA compressor stations.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 55

Node: 5b

Drawings: MWP MILN -DWG-Q-0005 MWP.MILN -DWG-Q-0004
Guideword: General

Cause/Issue:

Note 2 on PID-Q-0004 is incomplete.

Consequence:

Inaccurate representation of plant.

Safeguard:

NONE

Action:

Add "bypass also allows suction side of compressor to blow down on station blow down".

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 56

Node: 5b

Drawings: MWP MILN -DWG-Q-0005 MWP.MILN -DWG-Q-0004
Guideword: General

Cause/Issue:

Check valve CK-1200 has high opening pressure.

Consequence:

Inability to completely vent the line during blowdown.

Safeguard:

NONE

Action:

Ensure project selects a check valve type with a very low opening pressure.

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Mechanical

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Date:




ACTION a a

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 57

Node: 7

Drawings: MWP .MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP.MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.
Guideword: High Flow/High Level

Cause/Issue:

Blow down valve BDV-2691 fail open.
Blow down valve BDV-2327A fail open.

Consequence:

AS ABOVE

Safeguard:

RO-2692
RO-2525

Action:

Implement permissive compressor to start only if BDV-2691 is closed in line with other blow down valves.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 58

Node: 7

Drawings: MWP .MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP.MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.
Guideword: High Flow/High Level

Cause/Issue:

Blow down valve BDV-2691 fail open.
Blow down valve BDV-2327A fail open.

Consequence:

AS ABOVE

Safeguard:

RO-2692
RO-2525

Action:

Provide a discrepancy alarm between SV-2691 and ZAC-2691 (to be retagged to ZIC-2691).

Responsibility

Michael Palmisano / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Michael Palmisano / John
Name:

Etubus

Momentum Engineering -
Title E&l / Momentum
Engineering - Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 59

Node: 7

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: High Flow/High Level

Cause/Issue:

Manual vents or drains left open.

Consequence:

Restriction of supply to consumers.
Gas release and potential ignition.

Safeguard:

NONE

Action:

APA Ops to investigate and provide advise on which vent and drain valves are required to be locked.
This applies to all vents and drains in the facility.
show the correct locked position on PIDs

Responsibility

Caroline Button / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Caroline Button / John
Name:
Etubus
APA -Team Lead Process &
Title Pipeline Engineering /

Momentum Engineering -
Process

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 60

Node: 7

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: High Level

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Cause/Issue:

High level in E-2640 water tank due to overfill.

Consequence:

Overflow to ground.

Safeguard:

Filling valve has a floating device to shut down filling.
Operator controlled procedure.

Action:

Show the float device on the PID.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Date:




ACTION

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 61

Node: 7

Drawings: MWP .MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP.MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.
Guideword: High Level

Cause/Issue:

High liquid level in filter coalescer vessel F-2610/F-2630.

Consequence:

Potential liquid carryover into HP/LP fuel gas skid.

Safeguard:

NONE

Action:

Fuel gas take off on PID-Q-0003 reference B4 to be taken from the top of the pipe.
Show as a note on the PID.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Date:




ACTION

CLOSEOUT SHEET
Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 62
Node: 7

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Flow/Low Level

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Cause/Issue:

Misalignment of valves.

Consequence:

AS ABOVE

Safeguard:

Refer to action in NODE N1-2-3.

Action:

Manual valves in the flow path to be provided with lockable tabs.

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Mechanical

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Date:




Client:

Project Number:

Project Name:

ACTION
CLOSEOUT SHEET

APA
21100
East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 63

Node: 7

Drawings: MWP .MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP.MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.
rawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: High Pressure

Cause/Issue:

Failure of the regulators PCV-2660 open.

Consequence:

High pressure with potential for LOC and ignition and explosion.

Safeguard:

PAHH-2690

HAZOP workshop view is that high flow will always result in high pressure due to limited volumes.
SSV-2655 and SSV-2675.

Action:

Consider removing trip SDV_23278B from PAHH-26%0.
Confirm this is ok by inspection of AS 3814.
Implement trip to compressor from PAHH-2690.
Update PIDs to reflect this.

Responsibility

Sohail Hameed / Kevin Martin / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Date:

Engineer / Momentum
Engineering - Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Sohail Hameed / Kevin
) Martin / John Etubus
APA - Senior E&IC Engineer /
Title APA - Senior Rotating




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 64

Node: 7

Drawings: MWP .MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP.MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: High Pressure

Cause/Issue:

Failure of the regulators PCV-2660 open.

Consequence:

High pressure with potential for LOC and ignition and explosion.

Safeguard:

HAZOP workshop view is that high flow will always result in high pressure due to limited volumes.
SSV-2655 and SSV-2675.
PAHH-2690

Action:

APA (KM) to advise MTM on the required set point for the HP fuel gas regulators slam shuts, PSV and high pressure PAH / PAHH alarms
and trips as well as all the set point, alarms and trips for low pressure.
MTM to show correct set points on PIDs.

Responsibility

Kevin Martin / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin / John Etubus

APA - Senior Rotating
Title Engineer / Momentum
Engineering - Process

Date:




ACTION a a

CLOSEOUT SHEET
Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 65
Node: 7

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Pressure (Including Venting)

Cause/Issue:

Rupture downstream.

Consequence:

As per NODE N7-1-1.

Safeguard:

HAZOP workshop view is that rupture will always result in low pressure due to limited volumes.
PALL-2690.

Action:

Modify Note 6 on PID-Q-0010 to read "PALL-2690 will trip SDV-2600".

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 66

Node: 7

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: High Temperature

Cause/Issue:

Favourable condition leading to high gas femperature.

Consequence:

Exceeding piping and equipment design temperature envelope with a potential for high thermal stress and LOC.

Safeguard:

Maximum water temperature is 60 degC.
Downstream piping design temperature envelope is 60 degC.

Action:

MTM to confirm the maximum temperature acceptable for the micro turbines. Refer to action 93 NODE 8 (ref. remove TAHH-5064).

Responsibility

Michael Palmisano / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Michael Palmisano / John
Name:

Etubus

Momentum Engineering -
Title E&l / Momentum
Engineering - Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 67

Node: 7

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Temperature

Cause/Issue:

Low gas temperature during black start with fuel gas heater not online.

Consequence:

Potential for liquids dropping out of the fuel gas.

Safeguard:

Very small volumes of gas.

Action:

Procedure to be developed to start up mircoturbine first to get heater E-2640 online and operational before the main turbine can
start.
When heater achieves set point temperature, then add this to station ready indicator XA-7083.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 68

Node: 7

Drawings: MWP .MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP.MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Temperature

Cause/Issue:

Heater not performing as designed.

Consequence:

Process fuel gas is under temperature.

Safeguard:

NONE

Action:

Provide thermowell downstream of the heater E-2640 in the vicinity of DB-2644 for heater heater performance monitoring
Provide twisted square type thermowell.
the correct size and correct pressure rating connection for thermowell should be provided in the fuel gas line and shown on the PID

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION

CLOSEOUT SHEET
Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 69
Node: 7

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Temperature

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Cause/Issue:

Heating element failure (E-2640).

Consequence:

Turbine operating outside operating limits.

Safeguard:

TALL-2689

Action:

Set TALL-2689 trip at -5 degC with a time delay of 10 min to enable start up.
Set TAL-2689 alarm at -2 degC wit no fime delay.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 70

Node: 7

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Temperature

Cause/Issue:

Heater not performing as designed.

Consequence:

Process fuel gas is under temperature.

Safeguard:

NONE

Action:

APA (KM) to check with Solar that any start and running (including black start) at -5 degC is acceptable for operation of the gas
turbine.

Responsibility

Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin
Title APA-Senior Rotating

Engineer

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 71

Node: 7

Drawings: MWP .MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP.MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Temperature

Cause/Issue:

Heating element failure (E-2640).

Consequence:

Process fuel gas under temperature with potential for brittle failure of downstream piping and equipment.

Safeguard:

NONE

Action:

Consider setting low temperature alarm with the appropriate operator action on the thermowell TW-XXTBC.
Refer action 68.

Responsibility

Caroline Button / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Caroline Button / John
Name:
Etubus
APA -Team Lead Process &
Title Pipeline Engineering /

Momentum Engineering -
Process

Date:




ACTION

CLOSEOUT SHEET
Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 72
Node: 7

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Cause/Issue:

Symbols for F-2610 and F-2630 currently show a flange for the top lid.

Consequence:

Inaccurate depiction of the top lid.

Safeguard:

NONE

Action:

Ensure QOC is provided on F-2610 and F-2630. Show the correct arangement on the PID.

Responsibility

[shaun Quinlan / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Shaun Quinlan / John Etubus
APA Technical Officer - E&l /
Title Momentum Engineering -

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 73

Node: 7

Drawings: MWP .MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP.MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Failure position of regulators is not shown on PID.

Consequence:

Potential for error in operation.

Safeguard:

NONE

Action:

Show the regulator failure position on the PIDs on loss of motive power (instrument gas).
Preference is for the regulators to fails close on loss of motive power.

Responsibility

John Etubus / Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Daines

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus / Christopher

Momentum Engineering -
Title Process / Momentum
Engineering Mechanical

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 74

Node: 7

Drawings: MWP .MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP.MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

No alarm on the discrepancy between SV-2655/SV-2675 vs 75-2655/15-2675 for each slam shut.

Consequence:

Potential for error in operation.

Safeguard:

NONE

Action:

Provide alarm on the discrepancy between SV-2655 / SV-2675 vs 15-2655 / 1S-2675 for each slam shut and show this feature on the
PID.

Responsibility

John Etubus / Michael Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
John Etubus / Michael
Name:

Palmisano

Momentum Engineering -
Title Process / Momentum
Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 75

Node: 7

Drawings: MWP .MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP.MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Filter vessel F-2685 is not protected by fire pressure relief as required by the pressure vessel code.

Consequence:

Code non-compliance.

Safeguard:

NONE

Action:

Establish whether F-2685 is a pressure vessel or not and add fire case PSV if it is a pressure vessel.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET
Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 76
Node: 7

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Basket strainer filter in the Solar supply upstream SDV-2327B is not shown on the PID.

Consequence:

Incorrect depiction of equipment.

Safeguard:

NONE

Action:

Show the basket strainer filter upstream of SDV-2327B on PID-Q-0008 and clearly mark it as part of Solar supply.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 77

Node: 7

Drawings: MWP .MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP.MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

F-2610/F-2630 currently shown as dust filters on the PID.

Consequence:

Incorrect depiction of equipment.

Safeguard:

NONE

Action:

F-2610/F-2630 are to be specified and shown as the filter coalescing type filters on the PIDs.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 78

Node: 7

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Fuel gas PIDs currently depict a specific PCV / slam shut configuration.

Consequence:

The final selected elements may not be reflected on the PIDs.

Safeguard:

NONE

Action:

Once the final elements (PCV / SS) is selected by the vendor, depict the correct hook up configuration on the PID (e.g. pilot, sensing
lines).

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 79

Node: 7

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Thermowell, temperature element, size and rating not shown on the PID on TIT-2489.

Consequence:

Incorrect depiction of equipment.

Safeguard:

NONE

Action:

Show the thermowell, temperature element, size and rating on the PID on TIT-2689 as well as the correct installation detail in 50 NB
piping.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




Client:

Project Number:

Project Name:

ACTION
CLOSEOUT SHEET

APA
21100
East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 80

Node: 7

Drawings: MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.
rawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Slam shut SSV-2655 or SSV-2675 trips leads to call out on site.

Consequence:

Potentially unnecessary call out.

Safeguard:

NONE

Action:

Consider whether a remote or automatic reset of slam shut by I0C should be implemented.

Responsibility

Caroline Button

Closeout Response (Attach all relevant supporting documentation.)

Date:

Engineering

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Caroline Button
APA-Team Lead
Title Process&Pipeline




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 81

Node: 7

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Cause/Issue:

Unnecessary functionality by having open and close signals fo SSVs.

Consequence:

Potential unnecessary complexity.

Safeguard:

NONE

Action:

Consider whether a remote open or close operation of slam shut is required by I0C.

Responsibility

Caroline Button

Closeout Response (Attach all relevant supporting documentation.)

Engineering

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Caroline Button
APA-Team Lead
Title Process&Pipeline

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 82

Node: 7

MWP MILN-DWG-Q-0003; MWP.MILN-DWG-Q-0009; MWP .MILN-DWG-Q-0010; MWP .MILN-DWG-Q-0008.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Different configuration of pneumatic lines going fo the actuators of SSV-2655/SSV-2675 is incorrect.

Consequence:

Incorrect depiction of equipment which is not rated for 4,000 kPa.

Safeguard:

NONE

Action:

Show the correct lines going into the SSV actuators SSV-2655 / SSV-2675 and show the correct equipment and functionality desired
for the two slam shut valves.

Responsibility

Michael Palmisano / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Michael Palmisano / John
Name:

Etubus

Momentum Engineering -
Title E&l / Momentum
Engineering - Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 83
Node: 8
. MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP.MILN-DWG-Q-0012.
Drawings:

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.
Guideword: High Flow/High Level

Cause/Issue:

Failure of the regulators PCV-5020/PCV-5050 open.

Consequence:

High velocity gas upstream and downstream with potential equipment failure (Piping, valves, Thermo wells, filters, heater).

Safeguard:

PDAHH-5060.

Thermowells to be twisted square type.

HAZOP workshop view is that high flow will always result in high pressure due to limited volumes.
Refer to high pressure safeguards.

Action:

Investigate with the filter(F-5060) vendor the clean / dirty / collapse differential pressure and provide an alarm set as close as
possible to the dirt DP and a trip as close as possible to the collapse DP (PAH-5060 PAHH-5060).

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET
Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 84
Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: High Flow/High Level

Cause/Issue:

Blow down valve BDV-5066 fail open.

Consequence:

AS ABOVE

Safeguard:

RO-5067

Action:

Provide a discrepancy alarm between SV-5066 and ZAC-5066 (to be retagged to ZIC-5066).

Responsibility

Michael Palmisano / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Michael Palmisano / John
Name:

Etubus

Momentum Engineering -
Title E&l / Momentum
Engineering - Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 85

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: High Flow/High Level

Cause/Issue:

Manual vents or drains left open.

Consequence:

Restriction of supply to consumers.
Gas release and potential ignition.

Safeguard:

NONE

Action:

APA Ops to investigate and provide advise on which vent and drain valves are required to be locked.
This applies to all vents and drains in the facility.
show the correct locked position on PIDs

Responsibility

Caroline Button / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Caroline Button / John
Name:
Etubus
APA -Team Lead Process &
Title Pipeline Engineering /

Momentum Engineering -
Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 86

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: High Level

Cause/Issue:

High liquid level in filter coalescer vessel F-5060.

Consequence:

Potential liquid carryover into LP fuel gas skid.

Safeguard:

NONE

Action:

Consider the fuel gas take off on PID-Q-0010 reference Dé to be taken from downstream of the filter coalescer F-2685.
If changed, show on the PID.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 87

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Flow/Low Level

Cause/Issue:

Misalignment of valves.

Consequence:

AS ABOVE

Safeguard:

Valve limit switches on actuated valves.

Action:

Manual valves in the flow path to be provided with lockable tabs.

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Mechanical

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 88
Node: 8
. MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP.MILN-DWG-Q-0012.
Drawings:

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: High Pressure

Cause/Issue:

Failure of the regulators PCV-5020 / PCV-5050 open.

Consequence:

High pressure with potential for LOC and ignition and explosion.

Safeguard:

HAZOP workshop view is that high flow will always result in high pressure due to limited volumes.
SSV-5015 and SSV-5045.
PAHH-5065.

Action:

The micro turbine vendor to advise MTM on the required rating for the flexible tubing into the micro turbine and set point for the LP
fuel gas regulators slam shuts, PSV and high pressure PAH / PAHH alarms and trips as well as all the set point, alarms and trips for low
pressure.

MTM to show correct set points on PIDs.

Responsibility

Michael Palmisano / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Michael Palmisano / John
Name:

Etubus

Momentum Engineering -
Title E&l / Momentum
Engineering - Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 89

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Pressure (Including Venting)

Cause/Issue:

Rupture downstream.

Consequence:

As per NODE N8-1-1

Safeguard:

HAZOP workshop view is that rupture will always result in low pressure due to limited volumes.
PALL-6065.

Action:

Modiify Note 2 on PID-Q-0011 to read "PALL-5065 will frip upstream SDV-5000".
Modify Note next to PALL-5065 to read Note 2 instead of Note 1.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 90

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Temperature

Cause/Issue:

Low gas temperature during black start with fuel gas heater not online.

Consequence:

Potential for liquids dropping out of the fuel gas.

Safeguard:

Very small volumes of gas.
Vendor confirmed low temperature fuel gas is ok for micro turbine.

Action:

Check with the micro turbine vendor if -10degC fuel gas is acceptable for micro turbines and for how long.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 91
Node: 8
. MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP.MILN-DWG-Q-0012.
Drawings:

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Temperature

Cause/Issue:

Low gas temperature during black start with fuel gas heater not online.

Consequence:

Potential for liquids dropping out of the fuel gas.

Safeguard:

Very small volumes of gas.
Vendor confirmed low temperature fuel gas is ok for micro turbine.

Action:

Review the temperature set point of TIT-5064 (high and low) once the vendor data is available.

Responsibility

Michael Palmisano / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Michael Palmisano / John
Name:

Etubus

Momentum Engineering -
Title E&l / Momentum
Engineering - Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 92
Node: 8
. MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP.MILN-DWG-Q-0012.
Drawings:

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Low Temperature

Cause/Issue:

Low ambient temperature concurrent with plant being shut down and low temperature trip TIT-5064 set incorrectly.

Consequence:

Inability to start up the plant post shut down.

Safeguard:

NONE

Action:

Provide a bypass on the trip (approx. 10 min) for start up or remove TALL-5064.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 93

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Plant Items Operable/Maintainable

Cause/Issue:

TAHH-5064 has not been claimed as a safeguard.

Consequence:

Spurious trip.

Safeguard:

NONE

Action:

Remove TAH / TAHH-5064, maximum fuel gas design temperature confirmed at TBC by micro turbine vendor.
Check that all the equipment is rated for the water bath high temperature trip.

Responsibility

Michael Palmisano / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Michael Palmisano / John
Name:

Etubus

Momentum Engineering -
Title E&l / Momentum
Engineering - Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 94

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Plant Items Operable/Maintainable

Cause/Issue:

Incorrect depiction of symbols /signals on PID-Q-0012 confrol room section.

Consequence:

Unclear operation of plant.

Safeguard:

Drawing is on HOLD.

Action:

1. Only depict safety instrument systems (SIS) for those functions declared by APA LOPA.
2. Mod BUS link to state "To SCS".

Responsibility

Michael Palmisano / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Michael Palmisano / John
Name:

Etubus

Momentum Engineering -
Title E&l / Momentum
Engineering - Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 95

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: Electrical Area Classification/Isolation/Earthing

Cause/Issue:

Insufficient earthing for flexible connections or lack of electrical confinuity.

Consequence:

Potential for ignition.

Safeguard:

NONE

Action:

Confirming if any special earthing requirements around flexible connection next to micro turbine connection.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION
CLOSEOUT SHEET

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 96
Node: 8
. MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP.MILN-DWG-Q-0012.
Drawings:

Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Filter vessel F-5060 is not protected by fire pressure relief as required by the pressure vessel code.

Consequence:

Code non-compliance.

Safeguard:

NONE

Action:

Establish whether F-2685 is a pressure vessel or not and add fire case PSV if it is a pressure vessel.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 97

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

The filter coalescer F-5060 may not be required.

Consequence:

Unnecessary equipment.

Safeguard:

NONE

Action:

Investigate with the micro turbine Vendor if filter coalescer F-5060 is required immediately before the micro turbine given there is
already one filter coalescer upstream of both pressure cuts (HP /LP).

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 98

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Thermowell, temperature element, size and rating not shown on the PID on TIT-5064.

Consequence:

Incorrect depiction of equipment.

Safeguard:

NONE

Action:

Show the thermowell, temperature element, size and rating on the PID on TIT-5064 as well as the correct installation detail in 50 NB
piping.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 99

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Thermowell temperature element can be affected by the RO in flow element FE-5070.

Consequence:

Potential failure of the thermowell due to high stresses.

Safeguard:

NONE

Action:

Provide minimum 6D separation between FE-5070 and TIT-5064.
Add note on the PID.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 100

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Slam shut SSV-5015 or SSV-5045 trips leads to call out on site.

Consequence:

Potentially unnecessary call out.

Safeguard:

NONE

Action:

Consider whether a remote or automatic reset of slam shut by I0C should be implemented.

Responsibility

Caroline Button

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Caroline Button
APA-Team Lead
Title Process&Pipeline

Engineering

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 101

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Unnecessary functionality by having open and close signals fo SSVs.

Consequence:

Potential unnecessary complexity.

Safeguard:

NONE

Action:

Consider whether a remote open or close operation of slam shut is required by I0C.

Responsibility

Caroline Button

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Caroline Button
APA-Team Lead
Title Process&Pipeline

Engineering

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 102

Node: 8

MWP MILN-DWG-Q-0010; MWP.MILN-DWG-Q-0011; MWP .MILN-DWG-Q-0012.

Drawings: Preliminary HAZOP. Refer Vendor Packages HAZOP Strategy.

Guideword: General

Cause/Issue:

Different configuration of pneumatic lines going to the actuators of SSV-5015 / SSV-5045 is incorrect.

Consequence:

Incorrect depiction of equipment which is not rated for 4,000 kPa.

Safeguard:

NONE

Action:

Show the correct lines going into the SSV actuators SSV-5015 / SSV-5045 and show the correct equipment and functionality desired
for the two slam shut valves.

Responsibility

Michael Palmisano / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Michael Palmisano / John
Name:

Etubus

Momentum Engineering -
Title E&l / Momentum
Engineering - Process

Date:




Client:

Project Number:

Project Name:

ACTION
CLOSEOUT SHEET

APA
21100
East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 103

Node: 11

Drawings: MWP .MILN-DWG-Q-0013; MWP.MILN-DWG-Q-0014; MWP.MILN-DWG-Q-0008.
Guideword: Low Flow/Low Level

Cause/Issue:

Air compressors not running.

Consequence:

Restriction of / no supply to consumer.

Safeguard:

2 x 100% air compressors (duty and stand by).
Instrument Air receiver to supply for 20 min.

Action:

Facility to hold air bottles for start up.
Add a note on the PID.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Date:

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 104

Node: 1

Drawings: MWP.MILN-DWG-Q-0013; MWP.MILN-DWG-Q-0014; MWP.MILN-DWG-Q-0008.
Guideword: High Pressure

Cause/Issue:
PCV-2710 / PCV-2720 fail open.

Consequence:
Potential leak or rupture in the downstream equipment and / or consumers.

Safeguard:

Self cleaning filters have their own PSV.

Air to fire damper has its own regulation and PCV.

Actuated valves local instrument panels have their own PSV.
PAH-2720 and PAHH-2720.

PSV-2701 on V-2701 set at 1400 kPa.

All instrument air piping is Class 150.

Action:
Modify note 1 on PID-Q-0014 fo explicitly state "gas compressor C-2200".
Modify note 2 on PID-Q-0014 fo frip the Air compressor only.

Responsibility
John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 1056

Node: 11

Drawings: MWP.MILN-DWG-Q-0013; MWP.MILN-DWG-Q-0014; MWP.MILN-DWG-Q-0008.
Guideword: Low Pressure (Including Venting)

Cause/Issue:

Various (e.g. Rupture, blockages and valve misalignment).

Consequence:

Restriction of supply to consumers.

Safeguard:

PAL-2720 and PALL-2720.
PAL-2518.
All safety devices are fail safe on loss of instrument air.

Action:

Confirm with Solar that the enclosure fire dampers are de-energised to close (fail safe).

Responsibility

Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin
Title APA-Senior Rotating

Engineer

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 106

Node: 11

Drawings: MWP.MILN-DWG-Q-0013; MWP.MILN-DWG-Q-0014; MWP.MILN-DWG-Q-0008.
Guideword: Plant Items Operable/Maintainable

Cause/Issue:

Insufficient data sent to SCADA.

Consequence:

Insufficient data to operate package equipment.

Safeguard:

NONE

Action:

Air compressor vendor battery limits to include interface data.

Responsibility

Michael Palmisano / Sohail Hameed

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Michael Palmisano / Sohail
Name:

Hameed

Momentum Engineering -

Title E&I / APA - Senior E&IC

Engineer

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 107

Node: 14

Drawings: MWP .MILN-DWG-Q-0008.

Guideword: High Flow/High Level

Cause/Issue:

High flow received from the package.

Consequence:

Potential Vibration in the piping.

Safeguard:

Provided in Package.

Action:

Confirm there is a safeguard for high flow in the package.

Responsibility

Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Engineer

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin
Title APA-Senior Rotating

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 108

Node: 14

Drawings: MWP .MILN-DWG-Q-0008.

Guideword: High Flow/High Level

Cause/Issue:

High flow received from the package.

Consequence:

Potential Vibration in the piping.

Safeguard:

Provided in Package.

Action:

APA to confirm the maximum oil flowrate for the oil cooler package.

Process to verify that the maximum velocity given by the package will not result in vibration in the piping.

Responsibility

Kevin Martin / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin / John Etubus

APA - Senior Rotating
Title Engineer / Momentum
Engineering - Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 109

Node: 14

Drawings: MWP .MILN-DWG-Q-0008.

Guideword: Low Flow/Low Level

Cause/Issue:

Pinhole leak in piping.

Consequence:

LOC and ignition of hot oil mist.

Safeguard:

No ignition sources present in the area.

Action:

Consider zoning around piping associated with oil cooler to remove possible sources of ignition.

Responsibility

Sohail Hameed

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Sohail Hameed
Title Senior E&IC Engineer

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 110

Node: 14

Drawings: MWP .MILN-DWG-Q-0008.

Guideword: High Pressure

Cause/Issue:

High pressure received from the package.

Consequence:

Piping and equipment failure.

Safeguard:

Provided in Package.

Action:

Confirm there is a safeguard for high pressure in the package.

Responsibility

Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Engineer

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin
Title APA-Senior Rotating

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 111

Node: 14

Drawings: MWP .MILN-DWG-Q-0008.

Guideword: High Temperature

Cause/Issue:

No significant concern.

Consequence:

Safeguard:

Action:

Confirm the maximum temperature coming from the package.

Responsibility

Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin
Title APA-Senior Rotating

Engineer

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 112

Node: 14

Drawings: MWP .MILN-DWG-Q-0008.

Guideword: Contamination / Impurities/Solids

Cause/Issue:

Construction debris and weld splatter.

Consequence:

potential damage to equipment inside the package (i.e. pump)

Safeguard:

NONE

Action:

SOW to include cleaning procedure for the oil piping post welding and construction during detailed design.

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Mechanical

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 113

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: High Level

Cause/Issue:

Overfilling of T-1701/02/03.

Consequence:

Water carry over to outside of compound.

Safeguard:

Float valves installed on inlet.

Action:

Install a local level gauge indicator on T-1701/02/03.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 114

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: Low Flow/Low Level

Cause/Issue:

Pump can empty the tank completely.
Low level in T-1701/02/03.

Consequence:

Low water flow or no water available.
Pump cavitation and motor heating.

Safeguard:

NONE

Action:

Install a local level gauge on T-1701/02/03 with a low level switch to interlock pump P-1706.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 115

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: High Pressure

Cause/Issue:

Dead heading the pump P-1706 by closing valves downstream.

Consequence:

Potential for high pressure.

Safeguard:

Pump is centrifugal therefore is dead headed.
The downstream piping rate higher than the max discharge pressure.
Pressure switch on pump P-1706

Action:

Confirm the piping specifications downstream of the pump is rated higher than the maximum head the pump is capable of
providing.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 116

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: Low Pressure (Including Venting)

Cause/Issue:

Demand higher than supply.

Consequence:

Pressure drop in outlet header.

Safeguard:

High demand will always result in low pressure.
Refer low pressure safeguards.

Action:

Discharge pressure measurement required to be shown starting pump P-1706.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 117

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: High Temperature

Cause/Issue:

Overheating of pump P-1706 due to lack of fluid.

Consequence:

Damage to the pump P-1706.

Safeguard:

NONE

Action:

Consider minimum flow bypass around P-1706.

Responsibility

John Etubus / Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Daines

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus / Christopher

Momentum Engineering -
Title Process / Momentum
Engineering Mechanical

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 118

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: Low Temperature

Cause/Issue:

Low ambient temperatures leading water freezing - the ambient minimum temperature at Miine identified to reach -8degC.

Consequence:

Piping blockage.
Water is not available o some consumers (e.g. safety showers).

Safeguard:

Unmanned facility, no night time work is expected.
No significant consequences identified.

Action:

Consider providing insulation for critical water systems e.g. safety showers / eye washes to offset the low ambient temperature.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 119

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: Testing Equipment/Product

Cause/Issue:

Insufficient facilities to check water suitability for drinking.

Consequence:

Potential for personal poisoning.

Safeguard:

NONE

Action:

If potable water skid is required for this site (refer action 123 ref. solutions to provide drinkable water) include in the vendor SOW a
provision for testing and dosing of water quality.

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Mechanical

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 120

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: Testing Equipment/Product

Cause/Issue:

Insufficient facilities to check water quality for spraying equipment, safety showers, etc.

Consequence:

Potential for damage to equipment.

Safeguard:

NONE

Action:

Provide a water testing and dosing (or UV light protection) program for the water used in facilities.

Responsibility

Peyman Orangi

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Peyman Orangi
Title APA-Team Lead Bid Support

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 121

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: Plant Items Operable/Maintainable

Cause/Issue:

No significant concern.

Consequence:

Safeguard:

Action:

PID symbology to show pressure switch ON/OFF pump control and tank tank level switch interlock as vendor supply local control as
opposed to station control system (tank LALL proposed to be sent to station control system and I0C.

Responsibility

John Etubus / Michael Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
John Etubus / Michael
Name:

Palmisano

Momentum Engineering -
Title Process / Momentum
Engineering E&l

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 122

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: General

Cause/Issue:

Water for personal accommodation not shown on PID.

Consequence:

No water to the accommodation.

Safeguard:

NONE

Action:

Show water to Accommodation as a water consumer on the PID.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 123

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: General

Cause/Issue:

Water in this system is not potable at this fime.

Consequence:

Poisoning workers.

Safeguard:

NONE

Action:

Project to identify solutions to provide clean drinking water and water use for kitchen and showers based on a water quality report
for the water source on site provide by APA.

Responsibility

John Etubus / Bart Calvert

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus / Bart Calvert
Momentum Engineering -
Title Process / APA - Engineering

Bid Manager

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 124

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: General

Cause/Issue:

Water in this system is not potable at this fime.

Consequence:

Poisoning workers.

Safeguard:

NONE

Action:

Project to clearly separate and segregate and tag the potable water outlets / consumers and non-potable water outlets /
consumers.

Responsibility

John Etubus / Bart Calvert

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus / Bart Calvert
Momentum Engineering -
Title Process / APA - Engineering

Bid Manager

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 125

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: General

Cause/Issue:

Water in this system is not compliant with Solar specification.

Consequence:

Potential damage to Solar equipment.

Safeguard:

NONE

Action:

Project to confirm water quality requirements from Solar and provide complaint source of water.

Responsibility

Kevin Martin / Bart Calvert

Closeout Response (Attach all relevant supporting documentation.)

Bid Manager

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin / Bart Calvert
APA - Senior Rotating
Title Engineer / APA - Engineering

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 126

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: General

Cause/Issue:

Safety showers/eye wash stations not shown on this station.

Consequence:

Inability to shower in case of hazardous liquids spillage.

Safeguard:

NONE

Action:

Project to run risk assessment and identify whether safety showers and eye wash stations are required on this site.

Responsibility

Peyman Orangi

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Peyman Orangi
Title APA-Team Lead Bid Support

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 127

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: General

Cause/Issue:

Thermal release on safety showers/eye wash stations draining the water out of the station.

Consequence:

Water not available.

Safeguard:

NONE

Action:

If safety showers / eye wash station are required, design a thermal relief system in such a way that water wastage is not creditable,
APA / MTM to provide review of the vendor proposed system.

Responsibility

Peyman Orangi

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Peyman Orangi
Title APA-Team Lead Bid Support

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 128

Node: 18

Drawings: MWP.MILN-DWG-Q-0020

Guideword: General

Cause/Issue:

No signal to IOC is show in regards to tank level.

Consequence:

Inability to remotely alert IOC operators of the low level in T-1701/02/03.

Safeguard:

NONE

Action:

Review the need for tank level to be sent to IOC by SCADA.

Responsibility

Peyman Orangi / Sohail Hameed

Closeout Response (Attach all relevant supporting documentation.)

/ APA - Senior E&IC Engineer

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Peyman Orangi / Sohail
Hameed
Title APA -Team Lead Bid Support

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 129

Node: o1

Drawings: MWP.MILN-DWG-Q-0008

Guideword: Temperature

Cause/Issue:

Seal gas supply temperature outsourced from downstream of the after cooler and may result in temperature being too low.

Consequence:

Potential for dropping liquids and damage to dry gas seals.

Safeguard:

NONE

Action:

Process to provide calculations of the lowest temperature for the dry gas seals and align with Solar's specification, provide additional
heating for liquid removal if any hazard of noncompliance has been identified. Alternative seal gas sources may be considered if
required.

Responsibility

John Etubus / Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus / Kevin Martin

Momentum Engineering -
Title Process / APA - Senior
Rotating Engineer

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 130

Node: o1

Drawings: MWP.MILN-DWG-Q-0008

Guideword: Flow

Cause/Issue:

Un-even distribution of the fire water over the fire enclosure.

Consequence:

Potential for inadequate compressor suppression.

Safeguard:

Two separate systems are provided, one for each half of the enclosure.

Action:

Solar to produce hydraulic calculations to show fire water distribution inside the compressor enclosure.

Responsibility

Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Engineer

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin
Title APA-Senior Rotating

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 131

Node: o1

Drawings: MWP.MILN-DWG-Q-0008

Guideword: Plant Items Operable/Maintainable

Cause/Issue:

Nitrogen bottles associated with the fire system are of different size and height.

Consequence:

Inability to replace bottles.

Safeguard:

NONE

Action:

Provide flexible connections suitably rated for pressure to allow ease of N2 bottle replacement.

Responsibility

Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Engineer

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin
Title APA-Senior Rotating

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 132

Node: o1

Drawings: MWP.MILN-DWG-Q-0008

Guideword: Electrical Area Classification/Isolation/Earthing

Cause/Issue:

The fire system cabinets supplied by Solar are no hazardous area rated.

Consequence:

Potential for gas ignition and explosion.

Safeguard:

NONE

Action:

project to consider design options to address constraints associated with 40degC ambient limitation on fire water cabinet
equipment.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 133

Node: o2

Drawings: All P&IDs

Guideword: Backup

Cause/Issue:

Micro turbines power generation failure in the common points of failure.

Consequence:

Power is unavailable for compressor station and facilities such as accommodation block and workshop.

Safeguard:

UPS for essential systems.

Action:

Calculation to be provided regarding the capacity of the battery back up for 48 hours considering the site access time by
operations and remote location.
consider alternative solutions for the power back up as per the RAM study recommendations (e.g. diesel generator).

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 134

Node: o2

Drawings: All P&IDs

Guideword: Emergency Response - Planning

Cause/Issue:

Remote location.

Consequence:

Inability to respond to emergency.

Safeguard:

To be reviewed during 3D model review.

Action:

Provide an area for the safe landing of a helicopter to respond to emergencies.

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Mechanical

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 135

Node: o2

Drawings: All P&IDs

Guideword: Initial Start Up/Commissioning

Cause/Issue:

Unavailability of fuel gas heater on start up.

Consequence:

Inability to start up compressor on black start.

Safeguard:

Initial options discussed for black start such as use of instrument air receiver or external compressed air in bottles.

Action:

Consider alternative options for black start of compressor station (i.e. back-up diesel generator).

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA
Project Number: 21100
Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 136
Node: 02
Drawings: All P&IDs
. Breakdown: Power Failure; Communication System; Air; Steam; Water; Vacuum; Fuel; Vents; Computer; and
Guideword:

Other.

Cause/Issue:

Micro turbines power generation failure in the common points of failure.

Consequence:

Power is unavailable for compressor station and facilities such as accommodation block and workshop.

Safeguard:

UPS for essential systems.

Action:

Consider back up option in terms of power failure particularly to accommodation and workshop and given the remoteness of the site.

Responsibility

Peyman Orangi

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Peyman Orangi
Title APA-Team Lead Bid Support

Date:




Client:

Project Number:

Project Name:

ACTION
CLOSEOUT SHEET

APA
21100
East Coast Grid Expansion - MW880 Milne CS HAZOP

Action No. 137
Node: o2

Drawings: All P&IDs
Guideword: Electrical Safety

Cause/Issue:

Static electricity build up during the drainage of the suction scrubber F-2100.

Consequence:

Potential for gas ignition.

Safeguard:

Earthing procedures.

Action:

Signage to be provided on the drain line to state that earthing is required during drainage.
Add a note on the PID.

Responsibility

Peyman Orangi / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Date:

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Peyman Orangi / John
Etubus
APA -Team Lead Bid Support
Title / Momentum Engineering -




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 138

Node: o2

Drawings: All P&IDs

Guideword: Electrical Safety

Cause/Issue:

Static electricity build up during the drainage of the suction scrubber F-2100.

Consequence:

Potential for gas ignition.

Safeguard:

Earthing procedures.

Action:

Earthing reels to be provided on site for this purpose.
Show this requirement on the earthing drawing.

Responsibility

Sohail Hameed

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Sohail Hameed
Title Senior E&IC Engineer

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 139

Node: o2

Drawings: All P&IDs

Guideword: Safety Management Study

Cause/Issue:

Station external threats not idenfified.

Consequence:

Potential for personnel injury and / or non compliance AS 2885.

Safeguard:

NONE

Action:

Project to run safety management study workshop as required AS 2885.6.

Responsibility

Peyman Orangi

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Peyman Orangi
Title APA-Team Lead Bid Support

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 140

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Information missing at local and remote operators.

Consequence:

Unable to attend to alarms.

Safeguard:

NONE

Action:

Create asingle PID that includes all the agreeable process data that is being parsed from UCP to SCS for display on local SCADA
and /or remote SCADA.

Responsibility

Sohail Hameed / Adrian Higgs

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Sohail Hameed / Adrian
Name: .
Higgs
Title APA - Senior E&IC Engineer /

APA - Senior E&I Engineer

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 141

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

e.g. inclusion of Valve type on all PIDs can be removed and referred to valve list.

PID symbols and valve designators not in accordance with APA standard 530-WI-Q-0001.

Consequence:

Non-compliance with APA standards, potential for inconsistencies.

Safeguard:

NONE

Action:

Review PIDs in regards to APA WI and provide compliance or seek deviation.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 142

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Pressure vessel fo piping ANSI class separation not shown on some of the pressure vessels (e.g. fuel gas system).

Consequence:

Incorrect depiction of class separation of pressure vessels and piping.

Safeguard:

NONE

Action:

Show correct depiction of class separation of pressure vessels and piping.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 143

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Misalignment of valves.

Consequence:

AS ABOVE

Safeguard:

Refer to action in NODE N1-2-3.

Action:

Manual valves should be provided with lockable tabs.

Responsibility

Christopher Daines

Closeout Response (Attach all relevant supporting documentation.)

Mechanical

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Christopher Daines
Title Momentum Engineering

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 144

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Fire system is on HOLD and may involve multiple vendors.

Consequence:

This package cannot be HAZOPed at this stage.

Safeguard:

NONE

Action:

For the Solar part of the PID-Q-0017 (WM2510) the project to outsource an existing design for a MARS 100 if possible.

Responsibility

Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin
Title APA-Senior Rotating

Engineer

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 145

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Fire system is on HOLD and may involve multiple vendors.

Consequence:

This package cannot be HAZOPed at this stage.

Safeguard:

NONE

Action:

APA to outsource an existing approved design for package CF-2551 on PID-Q-0017 and provide to MTM.

Responsibility

Sohail Hameed

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Sohail Hameed
Title Senior E&IC Engineer

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 146

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Safety systems on HOLD and may involve multiple vendors.

Consequence:

This package cannot be HAZOPed at this stage.

Safeguard:

NONE

Action:

The information on this PID shall be discussed during the CHAZOP workshop.

Responsibility

Peyman Orangi

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Peyman Orangi
Title APA-Team Lead Bid Support

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 147

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Safety systems on HOLD and may involve multiple vendors.

Consequence:

This package cannot be HAZOPed at this stage.

Safeguard:

NONE

Action:

The project should implement strategy on the approach with vendors for this package.

Responsibility

Micheal Palmisano

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Micheal Palmisano
Title Momentum Engineering E&l

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 148

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Local Actuator panels PID on HOLD and not HAZOPed.

Consequence:

Safeguard:

Refer to APA published standards for local actuator control panels.

Action:

APA design team to provide the applicable standards to the PEM and MTM.

Responsibility

Sohail Hameed / John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Process

Signoff
Actionee Discipline Approval Project Approval
Signature:
Sohail Hameed / John
Name:
Etubus
APA - Senior E&IC Engineer /
Title Momentum Engineering -

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 149

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Solar Package HAZOP has not been provided to APA.

Consequence:

Items of plant not HAZOPed and not following applicable legislation.

Safeguard:

NONE

Action:

Solar to provide standard design statement or proof of HAZOP for the Solar package.

Responsibility

Kevin Martin

Closeout Response (Attach all relevant supporting documentation.)

Engineer

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: Kevin Martin
Title APA-Senior Rotating

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 150

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Blow down valves BDV-2691 on PID-Q-0010 and BDV-5066 on PID-Q-0011 are shown as NO as a symbol on the PID.

Consequence:

Incorrect depiction of plant.

Safeguard:

NONE

Action:

Blow down valves BDV-2691 on PID-Q-0010 and BDV-5066 on PID-Q-0011 are fo be shown as NC as a symbol on the PID.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 151

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Current PID shows valve body vents and seal loading to the system.

Consequence:

This is unnecessary for a Class 600 valve.

Safeguard:

NONE

Action:

Consider to remove the loading line and bleed line to the main piping from the body bleed. Maintain body bleed but to
atmosphere.

Responsibility

John Etubus

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Name: John Etubus
Title Momentum Engineering -

Process

Date:




ACTION a a

CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 152

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Current location of the spectacle blinds shown for station isolation may not be suitable for construction / hot tapping activities.

Consequence:

Inability to positively isolate the gas incoming sources.

Safeguard:

NONE

Action:

Review the station positive isolation measures currently on the PIDs (e.g. spectacle blinds) to account for positive isolation for
construction and hot tapping activities and the ability to flow via the free flow bypass (BF-1100).

Responsibility

Caroline Button / Mudassar Chugtai

Closeout Response (Attach all relevant supporting documentation.)

Signoff
Actionee Discipline Approval Project Approval
Signature:
Caroline Button / Mudassar
Name:

Chugtai

APA -Team Lead Process &
Title Pipeline Engineering / APA -
Senior Mechanical Engineer

Date:




ACTION
CLOSEOUT SHEET

Client: APA

Project Number: 21100

Project Name: East Coast Grid Expansion - MW880 Milne CS HAZOP
Action No. 153

Node: o2

Drawings: All P&IDs

Guideword: General

Cause/Issue:

Spectacle blinds are not tagged.

Consequence:

Inaccurate representation of plant.

Safeguard:

NONE

Action:

Consider tagging the spectacle blinds if they are not standard piping items.

Responsibility

John Etubus / Christopher Daines / Mudassar Chugtai

Closeout Response (Attach all relevant supporting documentation.)

Signoff

Actionee Discipline Approval

Signature:

Project Approval

John Etubus / Christopher

Name: Daines / Mudassar Chugtai

Momentum Engineering -
Process / Momentum
Title Engineering Mechanical /
APA - Senior Mechanical
Engineer

Date:
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