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Safety In
Construction <
Management

Key Reasons <

hY4

Background

Deserves utmost attention

Widely recognized as one of the accident-prone
activity

Property loss, injuries and fatalities to the
personnel, damage to environment.

Human behaviour,

Difficult work-site conditions,

Lack of training & awareness

Inadequate safety management.

Unsafe working methods, :
Lack of proper JSA (Job Safety Analysis)
Use of improper / inadequate PPEs
Equipment failure

Improper housekeeping

Extended odd duty hours,

inadequate planning, failure during the
construction process and/or because of design
deficiencies

-_——
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Safety Management System

A Safety Management System (SMS) is critical during the construction of a cross-
country pipeline because it ensures the well-being of workers, protects the
environment, and prevents costly accidents.

As per clause No. 4 of OISD-GDN-206:Safety Management System is the formal,
top-down as well as bottom-up organization-wide approach to manage safety risk
and assure the effectiveness of safety risk controls. It includes systematic
procedures, practices, and policies for the management of safety risk.

|
A| Verify (for
/] Assurance)
| Assess
/] (Hazards &
Control :
' (Risk) Risk)
Commit (to
Safety)

Four foundational blocks of Safety Management System
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Commit (to Safety)
Verify (for Assurance)

Assess (Hazards & Risk)
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Case Study

Incident:Fatal incident in Pipeline Construction site during Cleaning Pigging activity

Details of Incident:

« After completion of pipeline laying for 18 KM section of a cross country pipeline project, cleaning
of this section was being done.

+ Cleaning by brush pig with air pigging was first activity of hydro testing as per approved SOP.
However, laying contractor first launched High Density Polyethylene (HDPE) pig. This pig was
received after seven (7) days.

+ In the meantime, another 2KM section on upstream side of this section was ready, so this was
added to original section after receipt of first HDPE pig. Now, the section to be hydro tested was
20 KM section.

% Since this added 2 KM section was not cleaned earlier, a Low Density Polyethylene (LDPE) pig
was launched in entire 20 KM section.
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Details Of Incident

% As LDPE pig was not received in next three (3) days, brush pig was launched on fourth day.
Brush pig reached on receiving side after three (3) days of its launch.

+ Opening of blind flange of receiving header and removal of both pigs was started after two (2)
hours. However, after removal of LDPE pig, brush pig was not visible as entire receiving header
was filled with muck and sludge, hence activity was stopped.

% In the evening on same day, removal of muck and sludge was again started with four contract
workmen. After removal of some muck, suddenly pig ejected from header and hit two persons
working in front of header and injured other two.

s All four were immediately shifted to emergency ward of District Hospital, where two were
declared dead and other two with minor injuries shifted to ward and were later discharged.
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Details Of Incident
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LDPE pig launched in 20KM Brush Pig
section after opening of blind flange
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Details Of Incident
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Observations/Shortcomings

+ Muck and sludge removal activity was being done by contract workmen. Workmen were neither
adequately trained in the activities they were performing nor aware with hazards associated.

% Use of HDPE, LDPE pig, details on prerequisite of air pigging, PPEs and equipment to be used,
steps to be followed and safety recommendations was not mentioned in SOP.

% Internal safety audit at project construction site was not carried out. Job safety analysis and work
permit system was also not followed.

Short duration of depressurization coupled with other circumstantial factors i.e only one pressure A
gauge on launcher side and possibility of error in checking pressure gauge reading or malfunctioning
of pressure gauge, point towards the possibility of residual pressurized air in the pipeline. This
pressure was initially balanced with counter pressure applied by muck and sludge plug. When removal
of muck and sludge started, at point of time when pressure behind brush pig exceeded withholding
capacity of muck and sludge, pig was ejected out at high-speed leading to fatal injury.

-_———
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Recommendations

» For all future air pigging activities with temporary headers in construction site or otherwise, length of

temporary headers shall be so designed that considerable quantity of muck and sludge can be
received without affecting pressure gauge functioning. Additional pressure gauge on pipeline side of
receiving header for monitoring pressure reading on upstream side of pig shall be provided.

» Drain provision of adequate size at top and bottom of receiving header shall be provided to handle

» Proper training to all the workmen involved in construction activities on regular basis.

and remove muck after receipt of cleaning pig.

» Air cleaning and pigging SOP to have clarity on the sequence of pigs to be used. Air pigging SOP
shall include the steps to be followed in case piqg is bypassed or stuck in the pipeline and same shall
be followed.

» QOrganization to review , deliberate & decide for following internal safety audit system, work permit
and JSA at their construction sites. OISD-GDN-192 Safety Practices during Construction shall be
followed during construction.

—— —
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OISD-GDN-192

SAFETY PRACTICES DURING CONSTRUCTION
General Duties Of Execution Agencies:

% To provide means and organisation to comply with the Health, safety and environment protection
measures.

« To provide and maintain _workplaces, plant, equipment, tools and machinery and organise
construction work so that, there is no risk of accident or injury to health of workers

% To establish _committees with representatives of workers and management or make other
arrangement for the participation of workers in ensuring safe working conditions.

+ Periodic _safety inspections by competent persons of all buildings, plant, equipment, tools,
machinery, workplaces ’

% Supervision to ensure that workers perform their work with due regard to safety and health

« Employ only those workers who are qualified, trained and suited and provide appropriate first aid,
training and welfare facilities

% Deploy a safety officer at site

—— —

General Duties Of Owners :

+ Nominate a competent person to co-ordinate all activities relating to health, safety and
environment on their construction projects.

Oil Industry Safety Directorate



Safety Practices at Workplaces
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- Working Area Demarcation: Demarcate the working area, only
authorized workers.

- Proper PPE Usage: Usage of PPE as per OISD-STD-155 and

™ training on the proper use and awareness of its limitations.
- Safe Lifting Practices: back straight and knees bent

- Use of Approved Tools: Correct, tested, and job-appropriate
tools and tackles and no makeshift tools

/- Dress Code: Prohibit loose clothing

- Work Authorization: Proper authorization (valid work permit).
- Risk Analysis: Job Safety Analysis (JSA) for all critical tasks. /

- Equipment Restrictions: Hydra

i

- Implement measures to avoid fire risks.
- Rapid response to fire outbreaks.

"\ . Quick and safe evacuation strateqy.
- Disaster Management Plan (DMP)

- Combustible Waste Management 8
J - fire extinguishers visible, accessible, and sufficient. 0

- Fire Response Training _

- Escape Signage & Escape Routes /
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Safety Practices at Workplaces

~

- Proper storage of materials and equipment.

« Removal of scrap, inflammable items, waste, and slippery
materials.

» Debris segregation and regular cleaning. .
» Clean slippery areas
« Remove surplus earth and debris to designated dumpsite.

~

/

N

A\

- At least two separate, well-maintained access and exit
routes,

- Display and maintain escape paths clearly, highlight routes
in worker-friendly language & Keep paths unobstructed at all
time.

~

)

AN

N

- Structural Stability

- Fall Protection: Use fencing, barriers, and look-out
personnel to prevent injuries from falling materials or tools.

\

)
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Safety Practices at Workplaces
» Workplace Lighting \

) - Emergency Lighting

- Avoid Glare & Shadows

- lighting cables durable and fit for power needs.

/|« Stagger neutral and phase connections to prevent short

circuits.
- Use three-core cables for lighting and machine connections. / %
D

~

~ * Only trained and authorized personnel to operate equipment.
- Clear guidelines for safe operation.

- SOPs for all equipment usage. i
- Operator Focus @ |

|+ Shutdown Protocols: Guard all moving parts
- Emergency Stop Mechanism / :
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Safety Guideline for different Construction act|V|t|e5

% Excavation:
* Planning & Stability: ground stability, water seepage, and impact on nearby structures.
« Utility Precaution
« Site Inspection: daily checks, assessments after rain, frost, or unexpected ground collapse.
« Excavation Depth: safe angle of repose and proper shoring.
- Safety Barriers: excavated earth away from the trench edge and restrict vehicle movement
 Access & Lighting: barricades, designated entry/exit points, and proper lighting accidents.

+ Scaffolding, Platforms & Safety Requirements for Scaffold Personnel :

« Tagging system implemented to indicate ‘Fit-for-Purpose’ certification status. |

 Green Tag: Represents 'Fit-for-Purpose’ certification by a competent person.

 Red Tag: Represents 'Unfit-for-Purpose' status. Displayed only during erection and

dismantling.

« All personnel involved in erecting, using, and dismantling scaffolds must wear a full- body
safety harness which must include double lanyard with a shock absorber connected to a
personal fall arrestor.

« Personal fall arrestor must be secured to a properly designed anchor for maximum protection.

 must be guarded on all sides, Railings and toe boards.

« Scaffolds must be designed to support at least four times the anticipated load.

« Landing platforms should be installed at every nine meters of height or less.

—— —
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Safety Guideline for different Construction act|V|t|es

Reinforcement:

> For supplying of rods at heights, proper staging to be provided.

> While transporting material by trucks/trailers, the rods shall not protrude in front of or by the sides
of driver's cabin.

Concreting:

> Ensure stability of shuttering work before allowing concreting
> Pipelines in concrete pumping system shall not be attached to temporary structures

Cutting/ Welding:

> (DCP) type fire extinguisher shall be made available

> Adequate ventilation & approved and well-maintained apparatus

> 30mA rating ELCB shall be ensured in the power receptacle of the welding machine

> All gas cylinders shall be properly secured in upright position

> Flash back arrestors to prevent back-fire in acetylene/oxygen cylinder.Store acetylene and
oxygen cylinders separately.

> Gas torch should be ignited with the lighter only.

-_———
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Safety Guideline for different Construction act|V|t|e5
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Working In Confined Space:

> Valid permit only in line with the requirement of OISD-STD-105.

> Proper and accessible means of exit before entry

> When the work is going on in the confined space, there should always be two men standby at the
nearby manway / manhole equipped with communication arrangement to contact seniors and to
evacuate the worker inside confined space

> Use 24V flameproof lamp fittings only for illumination The gas cylinders used for cutting/welding
shall be kept outside.

» Communication should be always maintained between the worker and the attendant. q

O

Handling and Lifting Equipment:

> All lifting appliances shall be examined by competent persons and Safe lifting capacity should be
got verified and certified

> Check the weights to be lifted and accordingly decide about the crane capacity, boom length and
angle of erection

> Allow lifting slings as short as possible

» Hook and load being lifted shall remain in full visibility of crane operators, while lifting

—— —
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OISD-GDN-207

 Owner

» Contractor
« Consultant
 Designer

« Job Safety Analysis (JSA)

* Criteria of a Selection of a Contractor Site Planning and
Layout

» Gate Entry Procedure

* Training

* Inspection / Audit

 Penalties for non-compliance

* Incident Reporting and Investigation System

« Safety Committee Meetings

» Safety Equipment / Personnel Protective Equipment
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Owner’s Management

> To provide the contractor with information on Owner’s Safety Plan & Regulations, Emergency
arranagement Plan, lockout / tag out procedure, work permit system etc.

> To designate Engineer-in-charge and safety officer.

> To arrange for a multi-disciplinary safety audit team to conduct surprise / reqular safety audits
and monitor the implementation of the recommendations.

> Periodic surprise visit of the work sites and monthly review meeting.

Owner’s Representative/Engineer -in-charge

> To ensure that the Consultant, contractor employ / designate qualified & trained Safety Engineer. 0

> To ensure that Work Permit System in line with OISD-STD-105 is adhered. o

> To ensure that the incidents are reported to all concerned within stipulated time Frame.

> To compile a report on the safety performance (at the conclusion of each contract or
periodically).

Owner’s Safety Officer

> To undertake routine/surprise inspections of all work sites and identify unsafe conditions &
practices.

> To review and monitor the contractor's adherence to approved HSE plan.

> To take part in Tool Box Meetings at random.

—— —
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OISD-GDN-207

Contractor’s Management

> To prepare a comprehensive and documented plan for implementation, monitoring and reporting of
HSE.

> To nominate qualified & trained Safety Engineers / Officers

> To ensure availability of First Aid boxes and First Aid trained attendant To ensure that all incidents
including near misses _are reported immediately

> To have HSE policy & Maintain HSE performance data on yearly basis and submit to owner for

evaluation

Contractor’s Supervisor /| Safety Officer

> To ensure strict compliance with work permit system To ensure that all the preventive measures for
identified hazards (e.qg. Job Safety Analysis, Job Hazard Analysis, HIRA, etc.) are in place
> To ensure that all workers have proper training for assigned jobs.

Consultant’s Responsiblity

> The primary responsibility of Consultant is to ensure compliance with agreed HSE plan for the
contract by the Contractor. However those responsibilities conferred on Owner _as Principal
employer cannot be delegated to consultant.

> Adequate number of Safety Officers shall be provided by the Consultant.

Oil Industry Safety Directorate
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e
Safety Management:

Training:
> Training aspects , methodologies, OISD-GDN-206, OISD-STD-154

Inspection/ Audit:

> A checklist, while carrying out different type of jobs, should be developed based on hazards
associated with the job being performed and requirements as per OISD-GDN- 192.

> Before starting the work and at regular intervals thereafter, Contractor’'s Supervisor/safety Officer
and Owner's representative / Engineer-in charge/safety Officer should inspect as per the checklist

Incident Reporting & Investigation System q
> All the incidents including near-miss should be reported. Owner’'s Safety Department will be o
required for onward reporting as per OISD, Statutory requirements
> All accidents reqgardless of the extent of injury or damage should be investigated as per OISD-GDN-
206 in order to find probable causes, lessons learnt thereof and remedial measures required to
prevent its recurrence.

> All the recommendations of investigation / Enquiry Report need to be monitored closely for its
implementation.

—— —

Safety Committee Meetings
> Toolbox Meeting, Site Safety Committee Meeting,Safety review Meeting by location head
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OISD-STD-105

|dentification of Routine/ Mon
Routine Johs

Non-Routine Job |

1 |

!

Routine Job ‘

Job Planning: Request
for Work/ Job

+

¥

Availability of SOP &
Risk Assessment

Identification: Type of
Work Permit

)

| Waork/ Job Authorization |

*

'

Field visit, create JSA &
implement controls

| Work/ Job Execution ‘

¥

L—" Review JSA of previous
| identified jobs for which JSA is

available

Verify Controls:

Hazardous Energy —|

Sources

Issuance of Work Pemmit
IssueriReceiver

o Tool Box Talk

!

Execution & Display of

Continuous Supervision by Permnit

Receiver or Mominated
Representative

Work Permit

p—

Y

Pemit Extengion (6.5.2)

Job Complete

Random Vigit{z) by Issuing
Authority/F&S Officer/Officar
Authorized

Based on the nafure of the work to be performed, the following minimum type of work permits/
centificates shall be usad.

1) Cold Wark Permit OR

2) Hot Work Pemnit Gomposite
3) Confned Space Eny | Pl

4) Electrical isclation and Enargization permit

e s ommemn
e el e el

m——

<\I> @
If Conditions L:-:.
are not safe

Site Clean Up & Pemmit Close Request by

Receiver

N

Permit Suspension

Excavation more than 1.2 meters deep, an entry on a floating

Pemit Closer by Issuer on Inspection of

Work Area

L

!

Retention of Work Permit Form for Six

Maonths

Communication to
lzsueriReceiver for
Restoration of Waork on
ensuring Compliance or Issue
of New Permit

roof tank when the roof is more than 3 meters down from the
top, entry into internal floating roof tank, space located below
ground level such as a pit, drain channel, etc., also falls under
the confined space
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OISD-STD-155

+ This standard covers Identification, selection, maintenance and use of appropriate PPE in oil and gas
industry.

+ ldentification of Personal Protective Equipment (PPE) for any given type of installation/facility shall be
based on a detailed Hazard |dentification and Risk Assessment. Accordingly, every organisation shall
carry out hazard and risk assessment and develop the PPE policy applicable to various types of
installations / facility under its domain of operations. The requirement of the type of such PPE shall
clearly be identified, documented and implemented.

* Notwithstanding anything mentioned above, Safety Shoes, Safety Helmet and Cotton Coverall shall be 8
deemed as basic_mandatory PPE for all personnel entering into the operational area of any
installation.

% Additionally, based on hazard identification and risk assessment, Hand Gloves, Fire retardant / flame
resistant Coverall (in lieu of cotton coverall), Safety Spectacle/ Goggles, Ear muff/ Ear plug shall also
be included as mandatory in the PPE policy.

-_———

* A typical matrix for different PPE is enclosed as Annexure 1 and a typical job specific PPE matrix is
enclosed as Annexure 2.
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OISD-STD-155
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Types of PPE:

Head Protection

Eye and face protection
Hearing protection

Hand and arm protection
Body protection

Fall protection

Foot and leg protection
Respiratory protection

VVVVYVVVY
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Conclusion

Safety is not just about compliance-it’s about culture.

Lets make safety a habit, not a requirement.
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