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Presentation Agenda

1. Data Trends for Major Hazards Installation (MHIs)#
v Safety Case Regime
v Process-related Incident (PRI)

2. Update on information sharing requirements for MHls

3. Emerging WSH Challenges
v" MHD Thematic Programme
v Cleantech Transition

# MHIs process, manufacture or store large quantities of dangerous substances that are flammable or toxic.
Examples of MHIs include oil refineries, petrochemical plants, chemical specialty companies, bulk storage terminals and warehouses.
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Data Trends for MHI: Safety Case Regime MHI Information Sharing Emerging WSH Challenges

Workplaces with large quantities of hazardous substances are
subject to the WSH (Major Hazard Installation) Regulations

 Major Hazard Installation (MHI) - Premises where
processing, manufacturing or bulk storage of large
quantities! of hazardous substances exceeding threshold
guantities are present.

focuses
on major
accident

* A Safety Case is to be prepared by MHI to demonstrate
how to prevent and mitigate the consequences of major
accident throughout the lifecycle of the plant.

* MHIs will have to share pertinent offsite information to
affected workplaces under the Safety Case regime.
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1 Quantities stated under First Schedule of WSH(MHI) Regulations. Refer to MHI assessment and registration (mom.gov.sq) for more details



https://www.mom.gov.sg/workplace-safety-and-health/major-hazard-installations/mhi-assessment

Data Trends for MHI: Safety Case Regime MHI Information Sharing Emerging WSH Challenges

Increasing number of Safety Cases for Assessment: ~ 3 to 5 additional
annually since 2020

RISING STOCK OF SAFETY CASES OVER THE YEARS

34

2
2017 2018 2019 2020 2021 2022 2023 2024 2025 PENDING

mPETROCHEMICAL  ®BULK STORAGE = WAREHOUSE
GAS = SEMICONDUCTOR  mPOWER [ 100% of the Safety Case Submissions were within agreed timeline
mPHARMACEUTICAL  mREFINERY = TIWC

[ 4
,/ Ministry of
Manpower



Data Trends for MHI: Safety Case Regime MHI Information Sharing Emerging WSH Challenges

Process safety, mechanical integrity, and EC&I* remained the top focus
areas for Safety Case

Intervention Plan (IP) items are issued to MHIs, to address potential deficiency in an MHI’'s measures for
prevention and mitigation of major accidents.

IP Issued Across Aspects as of 1 Jan 2026
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MHI Information Sharing Emerging WSH Challenges

In Aug 2022, MHD published a report presenting key IP findings issued to MHIs
from 2017 to 2021. The report was done in collaboration with the industry

Key Findings from Intervention Plans
Process Safety
Electrical Control & Instrumentation

Mechanical Integrity

(For Circulation)

SCAN ME

Please note that this publication is part of MHD Annual Report 2022, which shares the insights of
the Safety Case Regime in Singapore.
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Data Trends for MHI: Safety Case Regime

MHI Information Sharing Emerging WSH Challenges

Since 2022, MHD is paying greater attention to how MHIs implement
necessary measures to reduce major accident risks to ALARP and how
equipment suitable for hazardous areas are selected

{

Focus area for process safety ]

Overpressure protection philosophy and design basis of
pressure relief system

Chemical reactive hazards and its necessary measures
Risk assessment carried out for major accident is appropriate
and comprehensive - Measures necessary to reduce major

accident risks to ALARP

Hazardous area classification (HAC) study and selection of
equipment suitable for hazardous zone
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Data Trends for MHI: Safety Case Regime MHI Information Sharing Emerging WSH Challenges

Since 2022, the focus areas for mechanical integrity has remained constant.
However, for EC&I there is increased focus on the selection, installation, and
maintenance of ex-rated equipment as well as greater emphasis on MHI’s
overall control strategy to prevent major accidents

{ Focus Area for Mechanical Integrity ] { Focus Area for EC&I ]
« Appropriate maintenance regime is » Adequacy of maintenance regime for safety critical
established for plant and systems to prevent EC&l systems to prevent major accidents

major accidents
* Process hazard analysis and risk assessment are

« Systems are in place to ensure that safety in place to identify necessary safety instrumented
critical equipment and systems are examined system
at appropriate intervals by competent
personnel » Selection and installation of ex-rated equipment

appropriate for hazardous areas
» Design specifications of safety critical

equipment and systems « Adequate control measures to protect against
excursions
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Data Trends for MHI: Process-related incidents MHI Information Sharing Emerging WSH Challenges

Process-related incidents (PRI) increased from 2023 to 2025,
with mechanical-related causes being the primary driver

PRIs Reported from 2018 — 2025 Breakdown of PRI Cause
B rovicim Injury B Feteiiy

. Mechanical related

28 . Human Factors

Safety & Health Mzanageament System related

23 Electrical, Control & Instrumentation related

26
2
19
I I Ministry of

2018 2019 2020 2021 2022 2023 2024 2025 '// Manpower

Externz| events

10



Data Trends for MHI: Process-related incident MHI Information Sharing Emerging WSH Challenges

Analysis of IP findings allow us to review whether we need to
develop new or enhance existing guidance. Analysis of PRI
can help us sharpen our focus on certain areas.
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Statistics Update for MHI MHI Information Sharing Emerging WSH Challenges

Under the Safety Case (SC) regime, MHIs must communicate off-site
consequences from major accidents to prevent domino impacts

* MHIs are regulated under Regulations 22 and 23 of the WSH
(MHI) Regulations 2017 to share information with
neighbouring MHIs when notified by the Commissioner

Guidelines on Information Sharing

About this set of Guidelines':

« MHIs are grouped into “designated group” and are required to
provide other MHIs in the designated group the following info:

Basic information of the MHI
— e General information of substances causing the off-site
e impacts and their general properties and
o P - Scenario-specific information (fire, overpressure and toxic
545578 e ot release scenarios) of how the affected MHI(s) may be
impacted and recommended actions to take, based on
Lt et actual contour(s) encroaching into neighbours

* Avery high-level overview of the main activities and production undertaken within
the MHI.

Ministry of
Manpowver

Sharing information with neighboring MHIs is crucial to understand potential major ,/}

accident hazards from neighbours and enhance emergency response plans

13



Statistics Update for MHI MHI Information Sharing Emerging WSH Challenges

As of Jan 2026, 19 MHIs have already communicated relevant
information to neighbouring MHIs within their designated groups

« Designated 8 groups on Jurong Island (JI) & outlying offshore islands (OFS). The groups were
mainly separated by major roads, highways or canals

« MHIs will have 6 months to share the required information and subsequently incorporate the
information they have received into their Safety Case and ERP

« Confidentiality and liability concerns were initially raised but eventually addressed through
industry consultation and guidelines

@
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MHD has started to focus on thematic inspections to focus on
emerging threats/concerns to MHIs

Since 2025, we have identified themes based on emerging areas of concerns to help MHIs ensure their
Safety Cases remain relevant and robust in the face of emerging risks or threats.

Identify key safety
themes

» Analysis of past
incidents (PRIs)

* Emerging threat
scans

* New regulatory
areas

)

Communicate
themes to MHIls

 Highlight areas of
focus

* Provide guidance
when necessary

~

Conduct thematic
inspections

 As part of safety
case assessment

* Incorporate into
regular inspections
on intervention
plans

)

Themes ldentified for 2025

Adverse
Weather
Effects

Mechanical
Integrity
Programme

)

Themes ldentified for 2026

Combustible
Dust

stry of
power

Statistics Update for MHI MHI Information Sharing Emerging WSH Challenges

16



Statistics Update for MHI MHI Information Sharing Emerging WSH Challenges
Adverse Weather

Owing to global climate change, extreme weather events was identified
as one of the top risks in the global risks severity ranking

Global Risks Severity Ranking

Adverse Weather Event in Singapore in 2024

Risk categories 2 years

I Economic

I Environmenta
| Geopoitical

| societa

I Technological

Source
World Economic Forum Global Risks

Perception Survey 2024-2025.

Misinformation and disinformation
Extremne weather events
State-based armed conflict
Societal polarization

ionage and warfare

Erosion of human rights and/or civic freedoms

10 years

Extreme weather events

Poliution

This was the Sumatra Squall that swept across S’pore from
west to east on Sep. 17 night

Wet and windy evening.

Matthias Ang ) September 18,2024, 09:45 AM

6.45pm 17 Sep 7.45pm 17 Sep

-
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Statistics Update for MHI MHI Information Sharing Emerging WSH Challenges
Adverse Weather

Inspections focus on adverse weather risk assessment and management

Adverse Weather Effects (AWE) | P I -
inspections to address the following <

areas: 8. Review Adverse 2. Gather data and
Weather Risk identify the Adverse
Assessment Weather

» Assessing Safety Critical Events
(SCE)/Major Accident Scenario (MAS)
risks associated with adverse weather
eventS 7. Recommissioning I

to be addressed in
the Adverse Weather
Risk Assessment

3. Identify equipmentl

» Preparing adequate response and
emergency plans

Weather Risk
Assessment

| 6. Recovery I

» Planning for longer-term risks and
managing SCE/MAS risks to as low as
reasonably practicable (ALARP)

4. Conduct Adverse I

I | 5. Response Plan I "

'/} Ministry of
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Statistics Update for MHI MHI Information Sharing Emerging WSH Challenges

Mechanical Integrity Programme (MIP)

Majority of reported process-related incidents (PRIs) to MHD were
attributed to mechanical-related causes

Over the past 7 years, about 72% of reported PRIs were attributed to mechanical-related
causes.

Inadequate inspection &
maintenance

ﬁVithin mechanical-related inciden’h

majority (68%) was due to inadequate
inspection and maintenance.

Mechanical
related

Others
(Design, Procedure
related issue etc.)

Top 3 issues (75%) identified:
* Corrosion
32% * Flange

_ K « Ageing-related mechanism J
Others (Improper repair,
instrumentation related —

issue etc.)

:

MHD Process Related Incident (PRI) analysis .
(2018 - 2024) '// Ministry of
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Statistics Update for MHI

MHI Information Sharing

Emerging WSH Challenges

Mechanical Integrity Programme (MIP)

Mechanical integrity programme to help address maintenance and plant

ageing related issues

MHIs have been provided with a supplementary checklist to improve their mechanical integrity
programme.

1

sessment. It is designed to a

SUPPLEMENTARY CHECKLIST FOR MECHANICAL INTEGRITY PROGRAMME
Version History: June 2025

Note: This checklist supplements the Safety Case Assessment Guide for mechanical integrity
ssist Major Hazard Installations (MHIs) to revi

Clear and complete pipe specification records including
flange, stud bolt, nut and compatible gasket specification
should be maintained.

ew their existing Mechanical
Integrity Programme (MIP) to verify that it adequately addresses three main contributors to process-
related incidents: flange leaks, corrosion and ageing plant related issues.

Flange tightening procedures should be implemented,
providing guidance on torque values and tightening
sequence.

Flange assembly checklist should be implemented, providing
guidance on inspection checks, lubrication requirement,
flange alignment checks, torque values, tightening steps and
pattemn.

Critical flanges such as those located in high-risk areas
should be identified and considered for re-tightening after
sudden orunplanned shutdown.

MNote:

According to ASME PCC-1, critical flanges can be identified
based on histarical leak data, fluid service (toxic services that
can cause harm through inhalation or contact even from
minor leaks), and specialised gasket or flange types.

Trainin g should be provided to relevant maintenance
personnel on proper flange assembly. Personnel should
understand the tightening procedure and how to use the
flange assembly checklist.

Comprehensive corrosion management plans should be
implemented based on internationally recognised standards
(e.g., AP1510, AP1 570, AP1653) or similar standards, ensuring
that the frequency and scope of corrosion inspections are
adequate and remaining life has been assessed based on

v/
v/

Corrosion
Management

Flange
Management

Ageing plant
related issues

Conformance to recognised inspection
codes and standards (e.g. API)
Inspection by competent inspector
Analysis of results and rectification
actions taken

Pipe specification with compatible
gasket

Flange tightening SOP

Flange assembly checklist

Identification of ageing related equipment
Inspection frequency adjusted as per
codes and standards requirement

Fitness for service assessment carried out
(if necessary)

Replacement or repair plan before end of
life



Statistics Update for MHI MHI Information Sharing Emerging WSH Challenges
Cleantech Transition

Cleantech fuels could pose major accident hazards due to their
hazardous nature

Unknowns in nascent technologies }

« Hazards associated with novel approaches might not be fully \|'\I T .
understood (e.g. storage of hydrogen in metal hydrides) H, _'1 ' xl
E ] K<
Clha ey o 4 g
Upscaling challenges adopted from
« Different risks dealing with commodity chemicals vs specialty
chemicals

« Operational complexities (e.g. larger scale mitigative
measures and emergency response requirements)

Degradation concerns

« Material degradation mechanism (e.g. hydrogen
embrittlement)

- Limited data of new processes (e.g. temperature cycling on —
material fatigue) / Manpouer

21


https://h2iq.org/hydrogen-energy-density-practical-solutions-for-efficient-storage-and-transport/
https://www.vopak.com/newsroom/news/news-vopak-singapore-explores-expanding-its-ammonia-infrastructure-low-carbon-power

Statistics Update for MHI MHI Information Sharing

Emerging WSH Challenges
Cleantech Transition

MOM is committed to support Singapore’s cleantech transition and
enable industry to innovate safely to prevent major accidents

* MHD will continue to encourage the industry to
develop their understanding of risks and challenges
presented by new cleantech (e.g. electrolysers,
hydrogen fuel cells, solid-state metal hydrides)

* We will partner with industry and academia to I
monitor the cleantech landscape and identify — NATIONAL
relevant cleantech standards to be developed Source: Hygreen Energy Bl

« MHD will work to understand:

v' The health and safety impact of new
cleantech

v' How system integration for cleantech are
carried out safely and competently

v" New tools or approaches that can change the
way we provide safety advices for planning .
authorities W Mimistsvot
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https://www.hygreenenergy.com/
https://www.hygreenenergy.com/

For further feedback/ suggestions:

randy_cha@mom.gov.sg
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