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1. Lessons Learnt from Examples / Incidents

Air-con repairman dangles outside 12th storey HDB 

flat without harness, risks life for few hundred dollars

Image Source: https://mothership.sg/2022/01/air-con-man-hdb-outside-dangerous/  [14 January 2022] 
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1. Lessons Learnt from Examples / Incidents

Safer Design – Purpose Built Ledge for Air-con Condensing Unit

Image Source: websites
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1. Lessons Learnt from Examples / Incidents

Image Source: websites

Switches are less 

than a Foot away 

from the Shower and 

located inside the 

Curtain! 

Is This Safe?
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1. Lessons Learnt from Examples / Incidents

Image Source: websites

Is This Safe?

Switches are less 

than a Foot away 

from the Shower and 

located inside the 

Curtain! 
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1. Lessons Learnt from Examples / Incidents

Image Source: websites

What went wrong?

1. This Power Plug is connected 

Exactly on the Opposite Side 

of The Shower

2. Wrong Power Switch is used

Is This Safe?
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1. Lessons Learnt from Examples / Incidents

Image Source: websites

Is This Safe?



11

1. Lessons Learnt from Examples / Incidents

Image Source: websites

Is This Safe?

EMA on Water Heater Safety:

 To replace 3-Pin Plug to Double-Pole Switch
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1. Lessons Learnt from Examples / Incidents

Source: The Straits Times / website

Tuas dust explosion incident 

– 24 February 2021
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Report of the Inquiry Committee for the accident 

at Stars Engrg Pte Ltd on  24 February 2021 

1. Lessons Learnt from Examples / Incidents

Source: Report of Inquiry Committee

https://www.mom.gov.sg/-

/media/mom/documents/safety-health/reports-

stats/stars-engrg-inquiry-committee-report-part-1.pdf 

https://www.mom.gov.sg/-

/media/mom/documents/safety-health/reports-

stats/stars-engrg-inquiry-committee-report-

part2-annex-1.pdf  [Annex I]

PART I
PART II

Annexes I, 

II, III, IV
Government Accepts 

Recommendations by 

the Tuas Explosion 

Inquiry Committee, 25 

March 2022
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✓Tuas dust explosion incident – 24 February 2021

1. Lessons Learnt from Examples / Incidents

Inadequate Design Considerations 

➔ Mixer Machine Operated in Unsafe Manner
1. No proper investigation when machine showed signs of failure 

and risk to safety and health (e.g., oil leaks and instances of 

fire; simply “repair” as “solution”) 

2. The causes were not established for corrective measures

3. Operations continued despite many Red Flags

No proper engineering → Make-shift combination → Shoddy assembly → 

Lack knowledge of entire process & operations → Unsafe operations …

Source: Report of Inquiry Committee
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1. Lessons Learnt from Examples / Incidents

heated mixer machine 

Source: Report of Inquiry Committee
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Poor safety competence, especially process safety, despite many red flags
1 Temperature sensor 

not sensing oil 
temperature inside 
jacket

2 Mixer machine oil 
jacket was operated 
as a closed system

3 Insufficient thermic 
oil in mixer 
machine’s jacket

1 Temperature sensor was not inserted to oil jacket to monitor (and “control”) within safe 
limits, i.e. below oil boiling point so as to minimise oil vapour generation in jacket. The only 

one temperature sensor used at mixer chamber is not representative of oil temperature

2 Mixer machine oil jacket vent line was sealed / plug to “minimise” thermic oil loss without a safety 
relief valve. This is a deviation (wrong modification) from original equipment manufacturer design 

without risk assessment

3 There was no proper means to ascertain minimum thermic oil level required before commencement 
of operations. Insufficient oil level / without submerging heater elements not only resulted in inefficient 

heating of oil, but also overheating of heaters
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Poor safety competence, especially process safety, despite many red flags

126. A cable from the 

control panel was found 

connected to a RTD 

which was placed 

inside the mixing 

chamber of the mixer 

machine (Figure 39)
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Poor safety competence, especially process safety, despite many red flags
1 Temperature sensor 

not sensing oil 
temperature inside 
jacket

2 Mixer machine oil 
jacket was operated 
as a closed system

3 Insufficient thermic 
oil in mixer 
machine’s jacket

1 Temperature sensor was not inserted to oil jacket to monitor (and “control”) within safe 
limits, i.e. below oil boiling point so as to minimise oil vapour generation in jacket. The only 

one temperature sensor used at mixer chamber is not representative of oil temperature

2 Mixer machine oil jacket vent line was sealed / plug to “minimise” thermic oil loss 
without a safety relief valve. This is a deviation (wrong modification) from original 

equipment manufacturer design without risk assessment

3 There was no proper means to ascertain minimum thermic oil level required before 
commencement of operations. Insufficient oil level / without submerging heater elements 

not only resulted in inefficient heating of oil, but also overheating of heaters
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Poor safety competence, especially process safety, despite many red flags

126. All three openings on 

the oil jacket were found 

closed post accident. Both 

openings at the top of the 

jacket had end caps that 

rendered them sealed, while 

the drain valve was found in 

a closed position (Figure 40)
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Poor safety competence, especially process safety, despite many red flags
1 Temperature sensor 

not sensing oil 
temperature inside 
jacket

2 Mixer machine oil 
jacket was operated 
as a closed system

3 Insufficient 
thermic oil in mixer 
machine’s jacket

1 Temperature sensor was not inserted to oil jacket to monitor (and “control”) within safe 
limits, i.e. below oil boiling point so as to minimise oil vapour generation in jacket. The only 

one temperature sensor used at mixer chamber is not representative of oil temperature

2 Mixer machine oil jacket vent line was sealed / plug to “minimise” thermic oil loss 
without a safety relief valve. This is a deviation (wrong modification) from original 

equipment manufacturer design without risk assessment

3 There was no proper means to ascertain minimum thermic oil level required before 
commencement of operations. Insufficient oil level / without submerging heater 

elements not only resulted in inefficient heating of oil, but also overheating of heaters
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Poor safety competence, especially process safety, despite many red flags

141. ...only two buckets, or 40

litres, of oil were added to 

the oil jacket. As shown in 

Figure 49, the heaters were 

not immersed in the thermic 

oil and there was a gap 

between the top of the 40 

litres oil level (yellow

dotted line) and the lowest 

point of the mixing 

chamber… (Figure 49)
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Poor safety competence, especially process safety, despite many red flags
1 Temperature sensor 

not sensing oil 
temperature inside 
jacket

2 Mixer machine oil 
jacket was operated 
as a closed system

3 Insufficient thermic 
oil in mixer 
machine’s jacket

1 Temperature sensor was not inserted to oil jacket to monitor (and “control”) within safe 
limits, i.e. below oil boiling point so as to minimise oil vapour generation in jacket. The only 

one temperature sensor used at mixer chamber is not representative of oil temperature

2 Mixer machine oil jacket vent line was sealed / plug to “minimise” thermic oil loss 
without a safety relief valve. This is a deviation (wrong modification) from original 

equipment manufacturer design without risk assessment

3 There was no proper means to ascertain minimum thermic oil level required before 
commencement of operations. Insufficient oil level / without submerging heater elements 

not only resulted in inefficient heating of oil, but also overheating of heaters
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Poor safety competence, especially process safety, despite many red flags
1 Temperature sensor 

not sensing oil 
temperature inside 
jacket

2 Mixer machine oil 
jacket was operated 
as a closed system

3 Insufficient thermic 
oil in mixer 
machine’s jacket

1 Temperature sensor was not inserted to oil jacket to monitor (and “control”) within safe 
limits, i.e. below oil boiling point so as to minimise oil vapour generation in jacket. The only 
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2 Mixer machine oil jacket vent line was sealed / plug to “minimise” thermic oil loss 
without a safety relief valve. This is a deviation (wrong modification) from original 

equipment manufacturer design without risk assessment

3 There was no proper means to ascertain minimum thermic oil level required before 
commencement of operations. Insufficient oil level / without submerging heater elements 

not only resulted in inefficient heating of oil, but also overheating of heaters
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1. Lessons Learnt from Examples / Incidents

Importance of Design for Safety!

Safe design is an important part of risk management

Help prevent accidents and injuries from occurring

Incorporate features that protect people and property from harm
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2. Facts: MNC versus SME on Process Facility

Safe design and operation of 

process facilities that 

manufacturing products 

involving the use of hazardous 

materials such as fuels and 

chemicals 
➔ require process safety design 

considerations to minimise risks 

to health and safety throughout 

lifecycle of product being 

designed

Inherent Safety Assessment for 

Process Equipment

Source: ScienceDirect

It can be challenging for Small and Medium Enterprises (SME) to certify their 

equipment to the machinery safety standard ➔ seek professional support 
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3. Fundamentals of Design for Safety

Process Safety Design 

Considerations

❖ Identify hazards and risks – PHA: 

HAZID, HAZOP, etc.

❖ Singapore laws: regulations – WSH: 

DfS Regulations 2015, Construction 

Regulations 2007, Risk Management 

Regulations; WSH guidelines on 

Design for Safety

❖ Process safety management

Image Source: websites

Source: SafetyCulture
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3. Fundamentals of Design for Safety

Image Source: websites

Source: SafetyCulture

The integration of HAZOP study with risk-matrix and 

the analytical-hierarchy process for identifying 

critical control-points and prioritizing risks in industry

Source: ScienceDirect
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3. Fundamentals of Design for Safety

Process Safety Design 

Considerations

❖ Identify hazards and risks – PHA: 

HAZID, HAZOP, etc.

❖ Singapore laws: regulations – WSH: 

DfS Regulations 2015, Construction 

Regulations 2007, Risk Management 

Regulations; WSH guidelines on 

Design for Safety

❖ Process safety management

Image Source: websites
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3. Fundamentals of Design for Safety

Process Safety Design 

Considerations

❖ Identify hazards and risks – PHA: 

HAZID, HAZOP, etc.

❖ Singapore laws: regulations – WSH: 

DfS Regulations 2015, Construction 

Regulations 2007, Risk Management 

Regulations; WSH guidelines on 

Design for Safety

❖ Process safety management

Image Source: websites

CCPS Risk-Based Process Safety 

Management System
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Design for Safety (DfS) Professionals: 

✓ Convene DfS Review Meetings

✓ Keep an updated copy of DfS 

Register

✓ Provide all relevant information on 

each foreseeable risk identified and its 

mitigation

4. Design for Safety Professionals

Safe Design of Process Facilities  

✓ Basic engineering – process design

✓ HAZOP Study based on Process & 

Instrument Diagram

✓ Convene identified risk mitigation 

measure meetings to improve 

inherent design including process 

equipment

✓ Detailed engineering including 3-D 

model for facility operability

✓ Post construction site checks

✓ Pre-start-up safety review before 

commissioning of facility
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Safe use of machineries and 

combustible dust: 

✓ Enhanced safety measures for higher-

risk machineries and combustible dust

➔ From 1 January 2025, companies 

will need to comply with additional 

requirements to strengthen workplace 

safety and health (WSH) standards 

for higher-risk machineries and 

combustible dust.

4. Design for Safety Professionals

Measures for safe use of machinery  

✓ The list of machinery in the Fifth 

Schedule of the WSH Act will be 

expanded to include classes of 

higher-risk machinery

✓ Existing duties under sections 16 and 

17 of the WSH Act will now apply to 

manufacturers, suppliers, installers 

and modifiers of these machineries

➢ Manufacturers and suppliers

➢ Installers and modifiers
https://www.mom.gov.sg/workplace-safety-and-

health/safe-measures/sectoral-level/safe-use-of-

machineries-and-combustible-dust 

https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust
https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-machineries-and-combustible-dust


32Source: MOM website

4. Design for Safety Professionals

Measures for safe use of machinery  

✓ The list of machinery in the Fifth Schedule of the WSH Act will be expanded 

to include the following classes of higher-risk machinery:

1.Sheet benders and sheet rollers

2.Lathes and milling machines

3.Machines designed for industrial use for any of the following purposes:

• Cutting, including table saws and slicing machines

• Packaging, including palletisers, balers and compactors

• Mixing by mechanical movement, including paddle mixers and ribbon 

mixers

• Handling or processing food, including grinders, mincers, blenders and 

juicers
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4. Design for Safety Professionals

Measures for safe use of machinery  

✓ Existing duties under sections 16 and 17 of the WSH Act will now apply to 

manufacturers, suppliers, installers and modifiers of these machineries

Manufacturers and suppliers
You will need to:

• Ensure that your machineries are designed, examined and tested to be safe when 

properly used

• Provide information about how to use your machineries safely

Installers and modifiers
You will need to ensure that any installation or modification carried out does not 

compromise the safe use of your machinery

With these new requirements, buyers of the machineries can be more assured that 

their purchase meets the required safety standards
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4. Design for Safety Professionals

Measures for safe use of combustible dust  

✓ Combustible dust is any finely divided combustible particulate solid that may 

present a flash fire or explosion hazard when suspended in the air. You may find 

the list of combustible dust in the Fourth Schedule of the WSH (General 

Provisions) Regulations

✓ From 1 January 2025, the list of hazardous substances in the Fifth Schedule of 

the WSH Act will be expanded to include combustible dust. Duties of 

manufacturers and suppliers will also be extended to include combustible dust

➢ Labelling for combustible dust

➢ Notification on use of combustible dust

https://www.mom.gov.sg/workplace-safety-and-health/safe-measures/sectoral-level/safe-use-of-

machineries-and-combustible-dust 
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4. Design for Safety Professionals

https://becht.com/becht-blog/entry/integration-of-integrity-operating-windows-into-process-safety-management/ 
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