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9.

Excavations and Shoring

9.1

Introduction
Excavating is recognized as one of the most hazardous construction operations.
Workers may be exposed to hazards created when excavated surfaces become
unstable. Hazards may also be created by the presence of underground
installations, hazardous atmospheres, falling material and water accumulation.
Engineering controls must be utilized to protect workers from these hazards.
The identification and control of hazards in all trenching work is not a simple
matter. The physical hazards no longer lie on the surface, accessible to a simple
inspection. There is no single ideal system of control. The most appropriate
systems may vary to some extent with the type of trenching work carried out.
All trenching work is potentially hazardous. Attention must be paid at all times to
considerations of safety by everyone involved in trenching operations.
This procedure applies to all excavations within SUPREME ENERGY operations,
when soil is to be removed using powered equipment. It also applies when
manually digging to a depth of 30cm or more. It does not apply to well drilling.
This procedure outlines the minimum safety requirements that must be followed
to ensure the safety of workers and facilities during excavation work.

9.2

Definitions
Excavation
(means making a hole or channel by digging) - is any cut, cavity, trench, or
depressio i the earth’s surfa e that is reated y re o i g earth y ha d or
using powered mechanical equipment.
Excavation Supervisor
The Person in Charge (PIC) of the excavation work and responsible for ensuring
that conditions in the facility or area are safe for the excavation work to begin.
The PIC is designated by the department or section that operates the facility or is
otherwise responsible for safe operations in the excavation area.
Material

Consists of or includes solid material in such a form or state, or in pieces or
particles so small, that it is capable of subsiding or flowing in such a
manner as to trap or engulf a person


Is enclosed inside a structure.
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Qualified Person
A person who, by possession of a recognized degree, certificate, or professional
standing, or who by knowledge, training, or experience, has successfully
demonstrated the ability to solve or resolve problems relating to the subject
matter, the work, or the subject.
Underground Services
Means all authorized services placed in the ground and controlled by a
recognized authority. It does not include underground structures such as brick
sewers, railway tunnels, etc.
Unforeseen Work
Means work that occurs at such short notice that it cannot be planned in
advance.
Shoring
(shoring system) is a structure of metal, timber or both that supports the sides of
an excavation to prevent cave-in. Shoring systems may be mechanical or
hydraulic.
Angle of Repose
The angle to the horizontal at which the material in the face is stable and does
not fall away.
Batter
The inclination of a slope, expressed as (a) vertical units or (b) horizontal units.
Benching
(benching system) means to form the excavation faces into one or a series of
horizontal levels or steps to prevent cave-in, (a sloping ground in horizontal
steps).
Face
An exposed sloping or vertical surface resulting from material.
Filling
Any ground made up using imported material or material from the excavation.
Safe Slope
The steepest slope at which an excavated face is stable against slips and slides.
Soil
All materials encountered from the ground surface to the bedrock.
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Well Point System
A system of pipes, jetted or driven at close centers into the ground and
connected to a suction main for the purpose of lowering ground water,
particularly in granular soil.
9.3

Responsibilities

9.3.1

Loose But Enclosed Materials
The person in charge of the excavation shall take all practicable steps to ensure
that, where any employee can be trapped or engulfed by material, a full body
harness is provided that is:

9.3.2



suitable for the purpose for which it is to be used



attached to a life-line or other device



securely fastened at its extremity



attended by another employee who is competent, equipped, and stationed
to affect an immediate rescue, if any employee is trapped or engulfed.

Raised Objects
The person in charge of the excavation shall take all practicable steps to ensure,
where any employee is under any object/item that has been raised or lifted by
any means to enable any work to be done, supports or other devices are placed
or used under the object/item so that it cannot drop or be lowered while the
employee is under it.

9.3.3

Excavations With Faces More Than 1.5 Meters High
All practicable steps shall be taken to ensure that, where any face of any
excavation is more than 1.5 meters high, that face is shored. A permit-to-work
(General Work Permit) is required for work more than 1.5m deep or where the
material is unstable.
This does not apply where:


the face is cut back to a safe slope



the material in the face is of proven good standing quality under all
reasonably foreseeable conditions of work and weather



by reason of the nature of the work and the position of any employee in
the vicinity, there is no danger to any employee



the provision of shoring is impracticable or unreasonable by reason of the
nature of the work and the contractor takes all practicable steps to ensure
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that other precautions are taken to make the face as safe as possible in the
circumstances.
All practicable steps shall be taken to ensure that any shoring used in any
excavation:

9.3.4



consists of materials that are suitable for the purpose for which they are to
be used, of sound quality, and adequate in strength for the particular use



has bracing, jacks, and struts that are securely held to prevent accidental
displacement, and packings and wedges that are held by nails or spikes



is placed in a proper manner by an experienced person under competent
supervision



is not altered, dismantled, or interfered with except on the instructions of
the person in charge of the excavation.

Excavations of Hazardous Depth
All practicable steps shall be taken to ensure, where any excavation is:
i)
ii)

readily accessible to any person; or
likely to collect or retain water of such a depth as to constitute a danger to
any person,

The excavation is covered or fenced so no unauthorized person has access to it.
At completion of work the excavation shall be filled.
9.4

Excavation Plan

9.4.1

Plan Approval
A formal excavation plan shall be prepared by the contractor or SUPREME
ENERGY staff member responsible for the excavation work. This should be on
Form 9.1 as provided at the end of this section. It shall be submitted at least two
days before the start of any physical work.
For each excavation, an Excavation Supervisor shall be appointed who shall have
authority and be personally responsible for the inspection, checking and
maintenance of excavation work and safety. The Excavation Supervisor will carry
out a formal inspection daily of the work and complete an inspection form (Form
9.2 at the back of this section).
The appointment of an Excavation Supervisor does not negate the responsibility
of the rest of the staff for the work.
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9.5

Safe Work Practices

9.5.1

Introduction
SUPREME ENERGY will organize and carry out excavations in such a manner so as
to eliminate, or at least minimize, inconvenience or damage to underground
services whilst still providing safe conditions for both workers and the public.
SUPREME ENERGY will isolate the underground services from the excavation
work in order to allow work to continue without danger to the workers or the
public.
All excavation work must be planned before work commences on site. This is
essential if the work is to be carried out safely.
Before work starts, there should be on-site, sufficient suitable materials to
support the length of excavation expected to be open in normal circumstances,
plus extra material that can be used if required.
The designer of a trench support system needs to bear in mind that the system is
usually required to serve two purposes:
i)
ii)

9.5.2

safety
avoidance of damage to adjacent buildings, roads and services.

Modes of Failure
It should be noted that all excavations no matter what depth, may be hazardous.
Modes of failure will depend on








the depth and type of soil
bedding planes
vibration
the presence of moisture: rain, or a high water table level
any superimposed loading close to the edge of the excavation
the length of time the excavation is open
any previous disturbance of the soil.

While some types of soil often look stable and may stand for quite a long time, a
false sense of security can build up.
Some common failure modes are shown in Figure 9.1
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Unstable lumps fall into trench

Slump failure of soil mass

Rotational slip failure

Failure through slippage along bedding
plans
Figure 9.1: Soil Failure Modes

Removal of soil from an excavation causes unbalanced soil stresses. The use of a
shoring system, or the cutting of the sides of the excavation to a safe slope, will
help compensate these soil stresses. A shoring system, or the design of safe side
slopes, is engineering problems that involve both structural design and soil
mechanics. While experience can guide operators in recognition of hazardous
situations, it is only engineering practice that can provide known safe solutions.
Just e ause a solutio ’ orked pre iously does ot ea that solutio is
satisfactory for the current situation. There may be additional factors that need
to be taken into account.
9.5.3

Review of Site Plans
The owners of underground services shall be approached for information and
plans well before excavation is due to start.
For major projects, an early approach to service owners is recommended as it
may be possible to divert some services from the excavation area.
Plans shall be obtained which show the recorded line and depth of all their
known services buried in the proposed work area.
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Plans are not normally drawn to scale but even if they claim to be, they shall not
be relied upon to obtain accurate measurements. However, plans can give a
good indication of the location, configuration and number of underground
services at a particular site.
Those in charge of site work, and operators of locators, shall be aware the plans
may show spare ducts, and that the accuracy of plans is limited as:


the position of reference points may have changed since the plans were
drawn



re-grading of the surface may mean that the depths shown are now
incorrect



services, particularly cables may have been moved without the authority or
knowledge of the owners



in many cases service connections are not marked



services tend to be drawn as straight lines but may in practice 'snake'.
Excessively long cables may have been laid as horizontal loops outside
substations, switch rooms, etc.

Even when work has to start without plans, as may be the case for emergency
and unforeseen work, every effort should be made to locate buried services.
Where plans are not available in any situation, hand digging only shall be carried
out.
9.5.4

Locating Devices
The position of any services in or near the proposed work area should be
pinpointed as accurately as possible by using a locating device, in conjunction
with any available service plans or other suitable information.
Plans will help the operator using the locator to interpret the signal, and so give
the maximum information to those involved with the work before digging starts.
The degree of confidence with which buried services can be detected depends
on a number of factors such as the characteristics of the device being used, the
type and depth of the service, the magnitude of the current carried by the cable
or other service, and the effects of other cables and metal pipes close by.
Frequent and repeated use shall be made of locators during the course of work.
Locators will not detect plastic pipes or other non-metallic ducts and services
unless either:
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a metallic tracer wire has been laid with the pipe
a small signal transmitter is inserted into and pushed along the pipe.

Locating devices shall always be used in accordance with the manufacturer's
instructions and shall be regularly checked and maintained in good working
order.
9.5.5

CAT (Cable Avoiding Tool).
Before using the CAT at the work site, carry out a visual survey of the area, look
for some of the following:







9.5.6

overhead power lines
street lighting
cable poles
housing in the area
stop cock covers
signs of previously dug trenches.

Safe Digging Practice
Once a locating device has been used and/or the services are located, excavation
may proceed, with trial holes dug using hand tools as necessary to confirm the
position of any buried service. Special care shall be taken when digging above or
close to the assumed line of such services.
Where practical, power tools shall not be used within 0.5 meters of the indicated
line of the buried service.
Power tools and machinery shall not be used until services have been located
and identified by hand digging

Figure 9.2: Excavating Next to Underground Services
The revision and distribution of this SHE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY
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When power tools have been used to break the surface away from the indicated
line of the service, it shall then be positively located by careful hand digging
under the paved surface.
If the service has not been located, where possible the CAT shall be used as a
guide in or down the side of the excavation
Remember the minimum distance for any power tools used in excavation work
must be no closer than 0.5 meters either side of the indicated line of the buried
service. This may be reduced:
i)
ii)

where congestion of buried services renders it impracticable;
where surface obstructions limit the space available,

but only if the line of the service has been positively identified by plans and
confirmed by a locator.
9.5.7

Excavations With a Face More Than 1.5 Meters High
Where any face of any excavation is more than 1.5 meters high, that face shall be
shored unless:

9.5.8



the face is cut back to a safe slope and the material in the face will remain
stable under all reasonably foreseeable conditions of work and weather



the provision of shoring is impracticable or unreasonable, and safety
precautions certified by an appropriately qualified person to be adequate,
have been taken.

Safe Slopes in Excavation
The safe slope of an excavation shall not exceed:
i)

IV:1H or the angle of repose, whichever is flatter, for soils above the
ground water table.

ii)

IV:1.5H or the angle of repose, whichever is flatter, for saturated a
submerged soils, or for excavations greater than 3m in depth.

iii)

Where the slope of an excavation is benched, the maximum height
between benches shall not exceed 1.5m, except for the bench adjacent to
the work area which shall not exceed 1m. Overall, the total width of the
benched excavation shall not be less than that required in (i) or (ii) above.
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Page : 12 of 26

SUPREME ENERGY
SHE Procedures

Chapter 2: Safe Work Practices
Section 9 : Excavations and Shoring

Figure 9.3: Excavation Face Benched and Battered to a Safe Slope

9.5.9

Materials and Loads Above Excavations
Excavated or other loose material shall be effectively stored or retained not
closer than 600mm from the edge of the face unless the face is specially shored
to allow for the increased load, and suitable toe boards or other safeguards are
provided.
Mechanical plant, vehicles or any heavy loads shall not approach closer than:


600mm from the edge of an excavation which is battered to a safe slope



what would be the edge of the face if battered to a safe slope unless the
actual face is specially shored to allow for the full effect of the additional
load.

Figure 9.4: Excavation with Battered Faces
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Figure 9.5: Excavation with Shored Faces.

Figure 9.6: Excavation with Shoring Designed for Surcharge Loads.

9.5.10

Excavations Adjacent to Buildings or Structures:
Where it is intended to excavate alongside another structure, the precautions
listed below shall be observed:


Never excavate below the level of the foundation of any adjacent
structure, or within an area which would be inside the safe slope, unless
adequate precautions have been taken to ensure that the stability of the
excavation face and the building or structures above are not at risk either
during or after excavating.



If an excavation is likely to affect the stability of existing structures, advice
from an appropriately qualified person must be obtained before the
excavation is started.

The revision and distribution of this SHE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY
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Where pumping is being carried out to lower the ground water level,
subsidence of adjacent structures may result. The characteristics of the
supporting soil may be changed by pumping, causing a loss of fines and
reducing the load-bearing capacity of the soil. If such works are to be
undertaken, expert advice should be obtained.

Figure 9.7: Building Foundations Adjacent to Trench

9.6

Parties with Access Affected
The Excavation Supervisor shall advise occupiers on work areas who may have
their access affected by the contract works, when and where disruptions are
likely to occur.
The Excavation Supervisor will advise SUPREME ENERGY that notice has been
given.

9.7

Equipment
Equipment to be used in excavation shall be:



9.8

specifically designed and manufactured for the purpose
cleaned and maintained during use to ensure that performance is effective.

Barriers and Signs


Where construction vehicles or plant use public thoroughfares, notices
shall be placed at all exits and entrances to the work area to warn of the
excavation.



For all work carried out on roads, temporary warning signs shall be erected
and traffic control measures used (a person with a stop/go sign).



Fencing used for protection shall be adequate to prevent ready access to it
by any person.



Excavations carried out at any workplace to which people have, or might
gain access, must be guarded to avoid danger to people. A fence one meter

The revision and distribution of this SHE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY
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high or a combination of signs, barriers, lights, markers, flags, or sentries
may be necessary to provide adequate protection for the people and
employees. These safety devices must be properly maintained until the
excavation is complete or until there is no longer any danger.

9.9



If an excavation is likely to collect or retain water of such a depth as will
constitute a hazard to children or persons in the vicinity, the excavation
must be covered or fenced off whenever workers are not present.



Where excavation work is in or near access ways, and hazards exist,
barricades, overhead protection, enclosed walkways or other means of
protection shall be provided for the people.



Where walkways or bridges are used, these shall be designed in
accordance with sound engineering practice. Guard rails and mid-rails must
also be provided where there is a fall hazard.

Permit-to-Work
A permit-to-work is required for all excavations with a face more than 1.5 meters
high. The permit-to-work (Master Work Permit) shall be obtained from SUPREME
ENERGY. The Excavation Plan will be submitted along with the Master Work
Permit application and in some instances will be the basis of the permit. The
Master Work Permit shall be completed before the work commences and the
following details should be included:






9.10

nature and location of the work
name, address and contact details of the employer
intended date of commencement of the work
estimated duration of the work
precautions to be followed.

Examination of Excavations
Excavations, including shoring and underpinning, shall be examined by the
Excavation Supervisor before work starts each day, and after rain or any
occurrence that could affect the stability of an excavated face.
Shoring members shall be checked for tightness against each other and against
the soil face. A daily record shall be kept of examinations made, conditions found
and precautions and/or actions taken (Form 9.2).
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Road Surface Condition
Work shall be carried out in a manner that protects the works and which permits
the safe and convenient passage of traffic with minimum delays over the whole
length of road affected by the excavation.

9.12

Surface Water and Drainage
In all excavations, the safety of faces and fillings often depends on the
effectiveness of the control of surface and ground water. To control surface
water, cut-off drains constructed parallel and a safe distance back from the face,
shall collect water and discharge it clear of the working area. Drains may also be
necessary in the trench itself.
Subsurface drains, well pointing, or sump pumping should be installed to cut off,
remove, or intercept ground water and channel it away from the site if this is a
hazard.
Well pointing can lower the water table 4-6 meters and is most suitable in sands.
The inflow from clay soils to well-pointing may be insufficient to be effective.
During construction, checks should be made for inflow from springs or seepage.
Any inflow should be collected in sumps and pumped clear of the excavation.

Figure 9.8: Well Pointing
Springs coming up through the floor of an excavation are another cause of
unstable conditions.
9.13

Harmful Gases
Excavations being below ground are a natural receptacle for all gases heavier
than air. Gas of various kinds, from quite unknown sources, can seep through
the ground particularly where other work is taken place in the vicinity.
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Typically specific gases are found for certain ground types. These are
summarized in Table 9.1.
Table 9.1: Typical Gas for Specific Ground Types
Type of Ground

Gases or Fumes Found

Peaty ground

methane, hydrogen sulphide

Filled and made ground

carbon dioxide, hydrogen sulphide

Reclaimed land and tip fills

carbon dioxide, methane

Thermal areas

carbon dioxide, carbon monoxide,
hydrogen sulphide, sulphur dioxide,
methane

Petroleum installations, service petrol fumes, LPG, kerosene
stations
City streets

natural gas, carbon dioxide, steam

Where there is any likelihood of air contamination, the works must be examined,
using the correct type of detecting equipment.
9.14

Overhead Service Lines
When using excavators, e.g. backhoe, consideration shall be given to overhead
services in the vicinity of the work. No part of any plant, equipment or its load
shall come within the minimum approach distances (set out below) from the
overhead service lines unless written permission has been obtained from the
owner of the lines.
Table 9.2: Minimum Approach Distances
Type

Minimum Distance in meters

Telecommunications

4.0

Line voltage not exceeding 66kV

5.0

Line voltage exceeding 66kV

6.0

9.15 Protection and Support Systems
Diagrams that show protection and support systems that are used to shore up
trenches are presented below.
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Figure 9.9: Typical Close Sheet Trench Support Method.
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Figure 9.10: Quarter - Sheeting

Figure 9.11: Trench Shield System
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Figure 9.12: Horizontal Struts and Walings.

Figure 9.13: Raking Struts.
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Shoring Requirements for Trench Excavations
The size and type of shoring required for trench excavations are specified in the
following tables.
Table 9.3 : Timber Sheeting
Soil Conditions

Trench Depth
(m)

TYPE A
Unsaturated ground;
soils above ground
water table or level

TYPE B
Saturated ground,
soils with ground
water table or level

Timber Sheeting
Min
Horizontal
Dims
Spacing
(mm)
(mm)

up to 3.0

150 x 50

3.0 - 4.5

150 x 50

4.5 - 6.0

200 x 50

up to 3.0
3.0 - 4.5

150 x 50
200 x 50

1200 - 300
(a)
600 - close
(b)
300 close
(c)
close
close

Table 9.4 : Timber Waling
Soil Conditions

TYPE A
unsaturated ground;
soils above ground
water table or level
TYPE B
saturated ground,
soils with ground
water table or level

Trench Depth

Timber Waling

(m)

Min
Dims
(mm)

Vertical
Spacing C to C
(mm)

up to 3.0
3.0 - 4.5
4.5 - 6.0
Dims

150 x 100
150 x 100
250 x 100

1200
1200
1200
Spacing C to C

up to 3.0
3.0 - 4.5

225 x 150
250 x 150

1200
1200
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Table 9.5: Timber Struts
Soil Conditions

Timber Struts (mm)(1)

Trench
Depth

Horizontal

(m)

TYPE B
saturated ground,
soils with ground
water table or level

Trench width up to
2.0
2.5

Spacing C to C
Vertical

(m)

(m)

(m)

(mm)

(mm)

up to 3.0
3.0 - 4.5
4.5 - 6.0

100 x 100
150 x 100
150 x 100

150 x 100
150 x 150
150 x 150

150 x 150
150 x 150
150 x 150

1200
1200
1200

900
900
900

up to 3.0
3.0-4.5

150 x 100
150 x 150

150 x 150
200 x 150

150 x 150
200 x 150

1200
1200

900
900

(mm)
TYPE A
unsaturated ground;
soils above ground
water table or level

1.0

Table 9.6: Steel Trench Struts
Soil Conditions

Steel Trench Struts (mm)(2)

Trench

Trench width up to

Depth
Horizontal

(m)

(mm)
TYPE A
unsaturated ground;
soils above ground
water table or level
TYPE B
saturated ground,
soils with ground
water table or level

Spacing C to C

1.0

2.0

2.5

Vertical

(m)

(m)

(m)

(mm)

(mm)

up to 3.0
3.0 - 4.5
4.5 - 6.0

No.2
No.2
2/No.2

No.3
No.3
2/No.3

No.3
No.3
2/No.3

1200
1200
1200

1600
1600
1600

up to 3.0
3.0-4.5

2/No.2
2/No.2

2/No.3
2/No.3

2/No.3
2/No.3

1200
1200

1600
1600

NOTES
1.
All timber used for shoring shall be of sound quality No.1 framing grade or
better.
2.

Steel trench struts shall conform to BS 4074 : 1982 (Specification for Metal
Pipes and Struts) or an equivalent standard. Metal props such as Acrow,
Rapid Metal, etc. should not be used in place of trench struts.

3.

Timber waling and sheeting made of steel or other material may be used in
lieu of timber provided they are equivalent in strength to the sizes
prescribed.
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Appendix 1: Form 9.1: Excavation Plan

To: .....................................................................................................................
Master Work Permit No: …….............................................................................
Contract Name: .................................................................................................
From: ……………...................................................................................................
Location of works: .............................................................................................
Check list
(Please Tick appropriate Box)

Layout and detailed drawings.
Hard surfaces/obstructions broken out.
Limitations on plant.
Presence of standing or running water.
Condition and stability of adjacent structures.
Vibrations.
Availability of water supply for jetting etc.
Evidence of hazardous contamination.
Estimate of 'free-standing' time of ground.
Pattern of discontinuities in rock.
Suitability of spoil for backfill.
Full description of soils.
Access to site.
Shoring type.
ladders required.
Work site condition.
Visibility adequate.
Site fenced, Etc.
Day or Night Operation.





















Traffic diversions.
Existing services.
Possibility of flooding.
Means of draining water.
Surcharge loads.
Room for spoil and materials.
Previous excavation.
Water table(s).
Ground to crack on drying.
Special excavation techniques.
Profiles of ground depth.
Evidence of slope instability.
Notifiable to Client.
Public Protection.
Gases Present.
Controls of plant.
P.P.E required.
Emergency Procedures.
Hazard Identification.





















Name of Excavation Supervisor: .........................……………………...
Contact Number: ....................................………………
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Form 9.1 Excavation Plan (Cont.)
The proposed Excavation Plan is to show all relevant proposed shoring, use of
fencing, cones and safety zones/clearances. In addition the plan must show any
other aspects that may have impact on the safety of the services, road users or
site personnel.

Prepared by: Name: ........................................................
(print)

Date: .........................

Sighted by: Name: .......................................................
(print)

Date: .........................
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Appendix 2: Form 9.2 Excavation Inspection Checklist

This is a basic inspection sheet. Other items should be added as appropriate to a
particular project.
Name: ..............................................
Date: ................................................
Item

Contact Number: ................................
A. M. .................. P. M. .......................
Checked

Is surface clear of plant, spoil heaps, materials
Are spoil heaps being properly controlled
Is the space between the trench arid spoil heap clear.
Is the work properly fenced off and 'signed'.
Is access adequate.
Are ladders available and being used.
Climbing on the timbering addressed.
Is the trench safe from exhaust gases.
Buried services clearly marked and protected
Underground Services supported
Is there any movement or deterioration of the ground.
Is the area affected by any heavy vibrations.
Is the pumping arrangements suitable.
Is the work being done in accordance with Plan.
Are materials used the correct design sizes and quality
Are all struts horizontal and positioned squarely.
Is the method for backfill a safe one.
Is work tidy.
Adequate lighting provided.
Is PPE available and being worn by workers
Others.
Others.

























Action required
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................
..................................

................................

Comments:
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
…………………………

The revision and distribution of this SHE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY

Page : 26 of 26

SUPREME ENERGY
SHE Procedures

Chapter 2: Safe Work Practices
Section 10 : Emergency Response Procedure (ERP) Rev 1 : 5 Dec 2013

Chapter 2: Section 10 :
Emergency Response Procedure (ERP)

The revision and distribution of this HSE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY

Page : 1 of 21

SUPREME ENERGY
SHE Procedures

Chapter 2: Safe Work Practices
“e tio …. : E erge y Respo se Procedure (ERP) Rev 1 : 5 Dec 2013

Contents

10.

Incident Command System - Emergency Response Procedures

7

10.1

Introduction

7

10.2

Emergency Response Plan

8

10.3

Emergency Response Team
10.3.1 Response Team
10.3.2 Emergency Response Vehicle

8
8
9

10.4

Evacuations
10.4.1 General Responsibilities
10.4.2 Evacuation Procedures
10.4.3 Specific Responsibilities
10.4.4 Muster Points

10
10
10
11
11

10.5

Fire Procedures

12

10.6

Natural Hazards
10.6.1 Earthquake Procedure
10.6.2 Landslide Procedure
10.6.3 Geothermal Eruptions
10.6.4 Flooding

15
15
16
17
17

10.7

Blow Outs / H2S Releases

17

10.8

Explosions

18

10.9

Plant Failures

18

10.10

Chemical / Fuel Spillage

18

10.11

Vehicle Accident

21

10.12

Bomb Threat

21

10.13

Flooding

22

10.14

Emergency Contact List

23

10.15

Emergency Phone Tree

23

10.16

Training

24

The revision and distribution of this HSE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY

Page : 2 of 21

SUPREME ENERGY
SHE Procedures

Chapter 2: Safe Work Practices
Section 10: Emergency Response Procedure (ERP) Rev 1 : 5 Dec 2013

DISTRIBUTION LIST

Position

Copy No

JAKARTA OFFICE :
President & Chief Executive Officer

1

Chief Operating Officer

2

Chief Financial Officer - Rantau Dedap

3

Chief Financial Officer - Muara Laboh and Raja Basa

4

Sr VP Support and Services

5

VP Operation

6

VP Relations & Safety Health and Environment

7

VP Explorations and Sub Surface Engineering

8

VP Business, Strategy and Development

9

VP Finance

10

Sr. Manager Supply Chain Management

11

Sr. Engineering Manager

12

Sr. Field Relations Manager

13

Sr. Accounting Manager

14

Sr. Driling Manager

15

Manager Planning & Reporting

16

Manager Field Relations

17

Manager Business Relations

18

Legal Counsel

19

Manager Human Resources

20

Manager Project Muara Laboh

21

Manager Project Raja Basa

22

Manager Project Rantau Dedap

23

SHE Engineer

24

Emergency Room

25

The revision and distribution of this HSE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY

Page : 3 of 26

SUPREME ENERGY
SHE Procedures

Chapter 2: Safe Work Practices
Section 10: Emergency Response Procedure (ERP) Rev 1 : 5 Dec 2013

DISTRIBUTION LIST

Position

Copy No

SITE :
Muara Laboh - Site Support Manager

31

Muara Laboh - Site Construction Manager

32

Muara Laboh - Field Representative

33

Muara Laboh - Security Supervisor

34

Muara Laboh - Emergency Room

35

Raja Basa - Manager Site Construction

36

Raja Basa - Field Representative

37

Raja Basa - Security Supervisor

38

Raja Basa - Emergency Room

39

Rantau Dedap - Manager Site Construction

40

Rantau Dedap - Field Representative

41

Rantau Dedap - Security Supervisor

42

Rantau Dedap - Emergency Room

43

The revision and distribution of this HSE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY

Page : 4 of 26

SUPREME ENERGY
SHE Procedures

Chapter 2: Safe Work Practices
Section 10: Emergency Response Procedure (ERP) Rev 1 : 5 Dec 2013

DOCUMENT CONTROL AND ADMINISTRATION
Position
Custodian

Sr Manager SHE

Reviewed by

VP Relations & SHE

Signature

Date

VP Operations
Approved by

President & CEO

The revision and distribution of this HSE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY

Page : 5 of 26

SUPREME ENERGY
SHE Procedures

Chapter 2: Safe Work Practices
Section 10: Emergency Response Procedure (ERP) Rev 1 : 5 Dec 2013

REVISION STATUS
Revision Number

Date

Section / Page

00

26 July 2012

01

5 December 2013

Remarks
New Issue

10.15 / 23

Add Emergency Phone Tree

The revision and distribution of this HSE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY

Page : 6 of 26

SUPREME ENERGY
SHE Procedures

Chapter 2: Safe Work Practices
Section 10: Emergency Response Procedure (ERP) Rev 1 : 5 Dec 2013

10.

Emergency Response Procedure

10.1

Introduction
SUPREME ENERGY has taken practicable steps to develop procedures to deal
with emergencies which may arise at or near their facilities. This section provide
information that SUPREME ENERGY operations can use to develop Emergency
Response Procedure locally which may include additional detail and
practical/exercises that can be used directly or modified to suit local conditions.
All staff at the facility shall be trained in the use and execute of the emergency
procedures. All o tra tors a d isitors to the fa ility ill e ad ised of the site’s
emergency procedures and the locality of Muster Points (Safe Briefing Areas /
Assemby Areas), with particular emphasis of the evacuation procedure which will
be followed in the event of a fire, explosion, major H2S release, earthquake,
major plant failure, bomb threat, etc.

10.2

Emergency Response Plan
The key to effective response is being prepared (regardless of the size or type of
emergency: release, discharge, fire, etc.), and minimizing the risk of personnel
injury, environmental damage, and lost production time. This means that
facilities shall maintain a comprehensive action plan that includes:


Evaluation of the risk of emergencies associated with the products
handled (type, size, and likelihood) at the facility or operation.



Scenarios for large and small incidents that may occur at a facility
(including equipment failure, human error, extreme weather, acts of
vandalism or terrorism, fire, explosion, earthquake, volcanic activity, etc.).



A communication system to alert all employees and emergency
responders that an incident has occurred, or is likely to occur.



Provision for a response team, a chain of command, and assigned
personnel to make decisions and perform the functions necessary for
effective team operations.



Determination of the scope of facility response capabilities, including
identified sources of additional resources if the incident increases.



Procedures that allow response team members to develop and cultivate
relationships with public emergency responders (whenever available) and
community leaders so that communications during an incident will be
rapid, clear, and will help expedite the response.
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When developing a response plan or during an actual response, special issues
need to be addressed. These issues involve human safety, environmental
protection, public information, and government and country actions, shut down
of facility operations, medical services, product ownership, local knowledge, and
communications.
10.3

Emergency Response Team

10.3.1

Response Team
For SUPREME ENERGY sites which are isolated from quick response municipal
emergency services (fire, ambulance, etc.), an on-site Emergency Response Team
will be set-up. The Emergency Response Team will consist of SUPREME ENERGY
personnel who in addition to their normal duties have received training in:


firefighting equipment and techniques.



emergency rescue techniques (man-winching, etc.).



self-contained breathing apparatus use.



use of Muster Point’s Control Board.

E erge y edi al respo se
trained First-Aiders.

ill

e pro ided

y the site’s Para edi s a d

A core number of Emergency Response Team personnel will be present at the
site for each shift. The expanded team will be summoned by the Emergency
Response Team Leader (ERT-L).
The team will provide the following services:


limited fire fighting to enable personnel to safely evacuate buildings and to
put out small scrub type fires.



fire rescues of personnel trapped in a building.



rescues of injured personnel trapped in the forest or at site (wells, cellars,
H2S releases, etc.).

An ERT-L will be appointed to coordinate and lead emergency response at site.
An Emergency Response Shift Team Leader (ERT-STL) will be appointed for each
site shift to coordinate emergency response within their area during a shift.
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The ERT-L will be responsible for the following items:


arranging specialist training of new team members.



arranging refresher training of team members.



managing and the maintaining of the emergency response equipment.



organizing and running training sessions.



coordinating the team in an emergency situation.

The ERT-STL will be responsible for managing and controlling the shift team in
the event of an emergency situation for which the shift team is activated. Control
will be passed over to the ERT-L when he arrives at the scene.
10.3.2

Emergency Response Vehicle
For sites where municipal emergency services have a response time of more than
30 minutes, an Emergency Response Vehicle will be provided. This vehicle
typically should, as a minimum, be equipped with the following:


Four by four wheel drive capability



Fire pumps - unless the site has water mains



Fire hoses (suction and delivery)



Ladders



Fire extinguishers



Nozzles, y-pieces, etc.



Lightweight fire suits



Self-contained breathing apparatus



Rescue harnesses and ropes



Man lifting gear (tripod and winch)



Cutting equipment (power)



Tool kit (axes, shovels, picks, etc.)



First aid and resuscitation equipment



Trauma kits (splints, braces, etc.)



Rescue stretches



Chemical resistant suits

The Emergency Response Team shall be trained in the use of the equipment on
the vehicle and on the ehi le’s use.
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10.4

Evacuations

10.4.1

General Responsibilities
Evacuation provisions are applicable to fires and all other occurrences for which
evacuation of staff from buildings to Muster Points is appropriate, such as major
plant failure, major H2S releases, etc.
All building emergency exits are labeled with the green sign EXIT.
All personnel should familiarize themselves with the locations of ALL emergency
exits from their work area and the location of their nearest Muster Point.
All Muster Points are sign posted Muster Poi t and are allocated a distinct
letter for identification purposes. (These tie up with marked areas on site layout
maps.)
Always assemble at the designated Muster Point closest to your point of work.

10.4.2

Evacuation Procedures
In the event of a fire, major H2S release, major plant failure, explosion, bomb
threat or the need to evacuate the plant, the actions listed below should be
followed.


On the continuous sound of the alarm siren (bells), STOP all activities and
vacate the building or area without delay, by the nearest exit.



Site Leader to initiate appropriate Emergency Operating Procedures (EOP),
and where possible, confirm the Muster Point is in safe state prior to
vacating the workplaces.



Move quickly, but do not run.



Do not return to a work area to collect belongings.



Keep left in corridors and stairs.



Do not overtake others along the route.



Assemble in the designated Muster Point.



At Muster Point report to the responsible Warden.



Do not enter the work area under any circumstances until the instruction
of all clear is given by the ERT-L or ERT-STL.

All new staff, as part of their induction into the Company, shall be given
instructions on the evacuation procedures for the site.
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All visitors and contractors are to be advised of the site’s E a uatio Pro edure
and the location of Muster Points when they are admitted to the site.
10.4.3

Specific Responsibilities

10.4.3.1

Duties of Warden (Fire)

10.4.3.2

10.4.4



Study and become familiar with evacuation procedure.



Turn-off power and gas supplies.



Check all rooms including toilets, showers, offices, etc. to ensure that all
personnel are evacuated from their area/department.



Ensure all doors are closed but not locked to partitioned areas, strongrooms, and main doors. Do not turn off lights.



Advise Control Centre whereabouts of fire, or threat in your area.



Check all personnel from your area are at the Muster Point. A precise head
count is very important and mandatory to cross-check among team
members responsible for head count.



Mark Evacuation Control Board at Control Centre that the area of
responsibility is clear.

Duties of Control Officer (may be the ERT-STL)


Report to designated Control Center Area.



Await wardens to report.



Review Evacuation Control Board status.



Direct personnel accordingly.



On all clear, issue instructions to return to work.

Muster Points
Designated Muster Points are marked on site layout maps, and are displayed on
noticeboards throughout the site next to the Evacuation Procedure.
For some sites, wind socks are placed throughout the site. Observe the wind
direction (sock direction) during the evacuation. Personnel should assemble at
the safe upwind Muster Point.

10.4.4.1

All Clear
Instructions to return to work will be given by the Control Officer.
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Control Centre


The most senior staff member of the shift will be the Control Officer. All
Area Wardens will report to the Control Officer.



The Evacuation Control Board will be held at the Control Centre.

A flow diagram showing the Evacuation Procedure is presented in Figure 10.1.
This flow diagram will be placed on noticeboards throughout the site next to the
site plan showing designated Muster Points.
Regular drills (once every year) are held to ensure that staffs are familiar with the
Evacuation Procedures.

10.5 Fire Procedures
If you discover a fire, immediately carry out the actions listed below :


Activate the nearest manual alarm (break glass and operate the switch).



Ring Site Security and give relevant details.



Site Security to alert Site’s Fire Service / Emergency Response Team (as
appropriate to site).



Alert other personnel in your area and remove any injured person(s) from
immediate danger.



If no personal risk is involved, an attempt should be made to extinguish the
fire using nearest fire extinguisher or hoses.
Note: In the case of electrical fires, hoses should not be used, use dry
powder or CO2 extinguishers instead.



If in doubt, evacuate the premises and leave fire fighting to the experts.



Evacuate building following the Evacuation Procedure.



Go to your Designated Muster Point.



Follow instructions from Area Warden.

Figure 10.2 presents the Fire Procedure as an action flow diagram.
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Figure 10.1: Evacuation Procedures

In the Event of a Fire or the Need to Evacuate the Plant
the Following Actions Should Be Taken:
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Figure 10.2: Fire Procedure
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10.6

Natural Hazards

10.6.1

Earthquake Procedure
When an earthquake starts:


Stay calm and take cover under a desk.



Brace yourself in a doorway (hold onto the door to prevent personal injury
from the door slamming).



Crouch behind a solid structure, e.g. wall.



If under furniture which moves, move with it.



Stay away from glass doors and windows, tall shelves, light fittings, or
objects that might topple.



If travelling in a lift, stop and get out at the next floor.



Do not leave the building or try to leave the immediate area.



If outdoors, take cover in a doorway or other safe place away from falling
objects and electrical hazards.

After an earthquake:


Stay calm, stay together. Account for everyone in the work area and
immediate vicinity.



Area Wardens take control and co-ordinate actions in areas of
responsibility and:
assess all persons for injury
check for hazards, fire, gas or chemical leaks
move people away from windows and outside walls
leave doors to rooms open, pull curtains across broken windows
turn off and unplug all unnecessary electrical equipment.



Do not evacuate unless the building has sustained major structural
damage.



Put signs up identifying dangerous areas.



Do not use lifts - put signs in the lift lobby.



Conserve water.



Do not use the toilets. Make other arrangements that do not involve
relying on the sewerage system.



If communications system has failed, try to pass notes to rescue personnel.
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Listen carefully to any announcements over Public Address or other
announcement system. If an evacuation is necessary:


proceed carefully, expect to find exit routes blocked or damaged.



never use lifts.



when outside, stay well away from buildings and power lines.



stay together in your work or floor group to assist with record keeping.



if it is safe to do so, go to your Designated Muster Point.

Remember, that there are almost always aftershocks following a major
earthquake - sometimes quite significant. They can go on for weeks or even
months. Be prepared for them to happen.
10.6.2

Landslide Procedure
When a landslide starts:



if outdoors attempt to get out of its path
if in a building, do not attempt to leave until movement has ceased.

After the landslide:


Stay calm, stay together, account for everyone in the work area / work
team.



Evacuate buildings caught in landslide.



Raise the alarm by contacting Security.



Provide details:
extent of landslide.
location.
buildings, equipment damaged.
number of persons missing / trapped, etc.



If facilities damaged, initiate Emergency Operating Procedures to make
equipment safe and to shut-down affected areas.



Emergency Response Team to initiate search and rescue of the affected
areas to find / locate missing persons.



Isolate area affected by landslide to prevent unauthorized persons being
trapped in landslide debris, etc.



Notifying Government authorities for assistance in rescue, etc.
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Geothermal Eruptions
A range of hazardous events can result from geothermal activity, these include:






explosive eruptions / blasts of rock and ash
pyroclastic flows
lava flow
lahars (cold lava)
volcanic gases (CO2, SO2, H2S, water vapor and hydrogen).

In most situations, large volcanic activity is usually predictable and contingencies
can be put in place to mitigate the effects on areas of population.
In the event of sudden geothermal activity take the actions listed below:

10.6.4



If you are near a water body stream or base of a valley move to higher
ground, as lahars and lava flows tend to flow down valleys (path of least
resistance).



Move indoors to get away from falling rocks and ash.



Under direction from Management, evacuate the site.

Flooding
In the event of flooding, the precautions listed below should be followed:

10.7



Do not try to cross swollen rivers in vehicles or by foot.



Stay indoors, move up to higher building levels if flood levels rise.



If working in a valley with a stream, move up to higher ground, especially
during periods of heavy, sudden rain.



Before key plant items are submerged and could cause shock hazards or
more severe damage, initiate Emergency Operating Procedure (EOP).



Maintain communication where possible.



Listen to the instruction of the responsible warden.

Blow Outs / H2S Releases
In the event of a well blow and/or a major H2S release, the steps listed below
should be followed.


All personnel to vacate the area to upwind Muster Points. Remember to
observe the direction of the wind socks.



Roll call taken to ensure all persons accounted for.
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Essential staff to done personal protective equipment, including SCBA and
attempt to shut-down well.



If attempt to shut-down well are unsuccessful, consider initiating
evacuation of site.

Explosions
In the event of an explosion at the site:







10.9

initiate evacuation procedure.
all staff to assemble in Muster Points.
account for all personnel, visitors, contractors.
if fire, initiate fire procedure.
Control Officer to initiate EOP to minimize plant damage, if able to do so
safely.
await further instructions from Control Officer.

Plant Failures
In the event of a major plant failure:






10.10

initiate evacuation procedure.
account for personnel assembled in Muster Point.
determine the need for Emergency Response Team to perform a rescue.
if fire, follow the Fire Procedures.
initiate EOP to limit damage to the rest of the plant.

Chemical / Fuel Spillage
In the event of a chemical / fuel spillage or leak, the priority actions listed below
should be taken (see Figure 30.3.)
1

Ensure personnel are safe



2

If personnel are injured and can be removed from the area safely, do
so.
Check Material Safety Data Sheets as to hazards and first aid
measures.

Stop the flow of leaking material


Reposition the drum to stop the flow.
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Shut off the source of the leak.
Equipment filled with the material that is found leaking should be
removed from service as soon as possible.

Figure 10.3: Chemical / Fuel / Oil Spillage Emergency Procedure

Ensure Personnel
Are Safe

Stop or Limit
Flow or Leak

Contain the Spill

Check MSDS as to hazards
First Aid measures
Personal protective equipment

Shut off the source
Equipment found to be leaking to be removed from service
DO NOT WASH INTO DRAINS

Dyke spill with sand, soil
Prevent spilled material entering stormwater drains
Bund all stormwater openings in area
Collect chemical/oil from equipment

If Unable Yourself, Get a Fellow Worker to Report the Incident

Report the Incident Quickly

Secure the Area

Clean Up the Spill

To foreperson
To supervisor
If at a time no foreperson or supervisor present, go to
emergency contact list

Keep non-essential staff away

Check MSDS as to clean up procedures
Collect spilled material with non-combustible absorbent material
Place contaminated material ion drums for safe disposal

The revision and distribution of this HSE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY

Page : 19 of 26

SUPREME ENERGY
SHE Procedures

3

4

5

Chapter 2: Safe Work Practices
Section 10: Emergency Response Procedure (ERP) Rev 1 : 5 Dec 2013

Contain the spill


Dike / bund major spills with soil or other material.



Protect all open grates, sumps, manholes that discharge into the
drains, waterways or onto the ground.



If the chemical has entered the drains, advise Supervisor and SHE
Representative immediately.



Where it is not possible to remove equipment from service
immediately, some means of preventing the pollution and collecting
the leaking material should be used, such as metal trays, buckets,
polyethylene sheeting.

Protection of Personnel


Personnel entering the leak or spill area shall be provided with and
use appropriate protective equipment, as set out in the Material
Safety Data Sheet (MSDS) for that particular chemical.



All non-essential personnel shall be kept out of the immediate leak or
spill area.

Report the Spill


6

Actions of Responsible Person


7

Report the incident once the spill is contained or get a fellow worker
to report the incident to the Foreman or Supervisor.

The Foreman and/or Supervisor is to assess the situation quickly to
determine the need for external help.

Clean Up


Minor spills or leaks can be cleaned up using absorbent material,
sand, or sawdust. Check MSDS to see what is the correct material.



All liquid and contaminated material must be collected for disposal.



Transfer contents of leaking drum to new clean drum.



Ensure collected material is placed in a container which will not leak
during transportation off site for disposal.



Check MSDS of what safe disposal is appropriate.
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Incident/Investigation


Foreman / Supervisor to prepare a brief report on incident.



Comment on contingency plans: Were they effective in dealing with
the situation?



If any improvements identified, inform the responsible personnel.



Complete the appropriate / required report / forms from government
authorities (ESDM EBTKE, etc.).



Forward the completed report / forms to government authorities
(ESDM EBTKE, etc.).

Vehicle Accident
In the event of a vehicle accident, the actions listed below should be followed:

10.12



Ask / call for help if anyone is injured.



Try to prevent other accidents from happening by warning other vehicles
of the vehicle accident by placing accident hazard warning signs.



Administer first aid to injured person(s).



As soon as possible, record details of the accident.



Report accident to Superior, Security Supervisor and SHE Officer as soon as
possible.

Bomb Threat
Treat all bomb threats seriously. Investigation may reveal a hoax, but until
certain there is no risk, act with extreme caution.
Telephone threats :


Keep calm. It is not possible to think clearly when panicking.



If possible, attract attention of another person, and have that person
contact the Security / Police.



Delay the caller. The more the caller talks, the more chance there is of
obtaining useful information.



Try to elicit as much information as possible.



Note any specific characteristics of the caller, e.g. sex, accent, speech (fast,
soft, well-spoken, etc.), background noises (music, street noises, aircraft,
etc).



If caller hesitates for more than a few minute, ask another question.
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When caller hangs up:



Do not hang up, keep the line open.
Evacuate premises if there is only a short time until stated explosion time.

Suspicious object found:


Leave the object alone. DO NOT interfere with it in anyway.



DO NOT TOUCH JAR, OR MOVE THE OBJECT.



DO NOT cover it with water, or put water on it.



Inform the Security / Police.



Open all doors and windows to minimize the blast damage.



If appropriate, have fire extinguisher ready.



Evacuate the premises.

Evacuation
When directed to leave the building:

10.13



act quickly and quietly.



leave the building via exits as directed.



take personal belongings which are handy in work areas, but do not go to
other parts of the building to collect them.



assemble at a Safe Briefing Area.

Flooding
In the event of a flooding, the actions listed below should be followed:


Ask / call for help if anyone is injured.



Administer first aid to injured person(s).



As soon as possible, record details of the accident.



Go to safe pla e or desig ated “afe Ha e , i.e : ear o pa y’s hotel or
accomodation.



Report accident to Superior, Security Supervisor and SHE Officer as soon as
possible.
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Emergency Contact List
A contact list of key SUPREME ENERGY personnel and other organizations to
contact in the event of an emergency will be made available. The list will include
after-hour contact numbers, cell phones numbers, etc.
The list will include:

Technical Head of Geothermal (KTPB-Kepala Teknik Panas Bumi)

Senior SUPREME ENERGY personnel at site and Head Office

Paramedics / First Aid Team

SUPREME ENERGY SHE Representative(s)

Emergency Services
Fire
Medical (Hospital) and Ambulance
Police

Statutory Government Agencies
ESDM / EBTKE
Other related Government Agencies
A copy of the emergency contact list will be held at the Security gatehouse and in
the Site SHE Procedures. It will be revised and updated on a six monthly interval,
or as appropriate, to account for changes in personnel, etc.

10.15

Emergency Phone Tree
On occurence of the emergency that affected Jakarta Office and/or Supreme
E ergy’s orksite, the flo for e erge y pho e ay start fro the dire tio of
Senior Management to employees through Department Heads. The status of the
emergency will be stated within the information delivered through the
emergency phone tree system.
Figure 10.4 : Emergency Phone Tree
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Training
Training requirements are based on the duties and functions to be performed by
each responder who participates or is expected to participate in emergency
response activities. All SUPREME ENERGY personnel involved in emergency
response field operations shall have a minimum of awareness training.
All levels of responders shall be trained concerning the facility or area of
operations Emergency Response Plan. This training shall be given initially,
annually, and/or when the responsibilities or designated actions under the
Emergency Response Plan change and when the Emergency Response Plan is
changed.
Administrative staff and support contract employees shall have awareness skills
and knowledge about the following:


An understanding of what hazardous substances are, and the risks
associated with them in an incident.



An understanding of the potential outcomes associated with an emergency
created when hazardous substances are present.



The ability to recognize the presence of hazardous material in an
emergency.



An understanding of the role of first responders in the Emergency
Response Plan including site security and control.

Operations and Maintenance employees and contractors shall have the skills and
knowledge about the following:


Knowledge of the basic hazards and risk assessment techniques.



Knowledge of how to select and use proper personal protective equipment
provided to Operations level responders.



An understanding of basic hazardous materials terms.



Knowledge of how to perform basic control, containment, and
confinement operations within the capabilities of the resources and
personal protective equipment available.



Know how to implement basic decontamination procedures.



An understanding of the relevant standard operating and termination
procedures.
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Safety, Health, and Environmental (SHE) support personnel, Operations and
Project Supervisors shall have the skills and knowledge about the following:


Knowledge of how to implement the facility's Emergency Response Plan.



Knowledge of the classification, identification, and verification of known
and unknown substances by using field survey instruments and equipment.



Knowledge of how to function within an assigned role in the Incident
Control System.



An understanding of basic chemical and toxicological terminology and
behavior.



Knowledge of how to select and use proper specialized chemical personal
protective equipment provided to Technician responders.



An understanding hazard and risk assessment techniques.



Knowledge of how to perform advanced control, containment, and
confinement operations within the capabilities of the resources and
personal protective equipment available.



An understanding of how to implement decontamination procedures.



An understanding of termination procedures.

Safety, Health, and Environmental (SHE) personnel shall have the skills and
knowledge about the following:


An understanding of classification, identification, and verification of known
and unknown substances by using field survey instruments and equipment.



Knowledge of how to select and use proper specialized chemical personal
protective equipment provided to Specialist responders.



An understanding of in-depth hazard and risk assessment techniques.



Knowledge of how to perform specialized control, containment, and/or
confinement operations within the capabilities of the resources and
personal protective equipment available.



Knowledge of how to determine and implement decontamination
procedures



The ability to develop a site safety, health, and control plan.



An understanding of chemical, radiological, and toxicological terminology
and behavior.

ERT-L such as Technical Head of Geothermal (KTPB-Kepala Teknik Panas Bumi) or
Site Support Manager or Manager of Operations or Proje t’s “ite Co stru tio
Manager should have the skills and knowledge level equivalent to the SHE
personnel plus the following:
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The ability to implement the Incident Command System.



Knowledge of how to implement the facility or area of operation
Emergency Response Procedure.



Knowledge of the Procedures and Response Teams of appropriate local
and national governmental agencies.



Knowledge and understanding of the hazards and risks associated with
personnel working in chemical protective clothing.



Knowledge and understanding of the importance of decontamination
procedures.

Operations and Maintenance personnel shall be given an initial briefing at the
facility or area of operation before their participation in emergency response
operations. This briefing shall include training in the following:


Wearing appropriate personal protective equipment.



The chemical hazards involved.



The duties to be performed.

Regular drills shall be conducted and documented to ensure the continued
effectiveness of the Emergency Response Procedure. Properly documented and
critiqued drills may serve as annual training.
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12.

Incident/Accident Reporting

12.1

Introduction
This section sets out the policy and practices for notifying, and reporting
investigating on incidents / accidents that occur at SUPREME ENERGY facilities
(workplace) in which SUPREME ENERGY personnel, contractor personnel,
visitors, the public and SUPREME ENERGY property are involved.
SUPREME ENERGY policy requires all personnel, contractors and visitors to
report any incidents that occur, including fire, explosion, natural disaster,
equipment failure, plant, vehicle or other accident, other incidents or near
misses. When an incident is reported, the practices stated in this section shall be
followed.

12.2

Definitions
Incident
An unplanned event, of either minor or significant consequence, that may or
may not result in an injury, illness, property loss or environmental impact. In this
pro edure the ter
i ide t refers to a i jury or o upatio al ill ess; otor
vehicle accident; fire or explosion; environmental release to soil, water, or air;
property loss; or near miss.
Lost-Time Accident (LTA)
Any incident/accident that results in serious harm to an individual with that
person is not being able to perform any duties at the next working day after the
incident/accident or miss the next shift.
Occupational Injury or Illness
Any death, injury or illness suffered by personnel which results from work
activity or exposure in the work environment. Examples of injuries are fractures,
cuts, burns, snake-bites, one-time over-exposure to chemicals, etc. Examples of
illnesses are dermatitis, hearing loss, cumulative poisoning or a cumulative
trauma disorder.
Recordable Injury (Medical)
A Recordable Injury is one which results in loss of consciousness, restriction of
work or motion, transfer to another job or medical treatment (other than FA).
Any case which involves lost workdays beyond the day of the incident (lost time
or restricted duty) is recordable.
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Recordable Illness
A Recordable Illness is any abnormal condition or disorder, other than one
resulting from an occupational injury that is caused by exposure to
environmental factors associated with employment. Illness includes diseases or
rashes which may be caused by inhalation, absorption, ingestion or direct
contact. Any properly diagnosed occupational illness is recordable, regardless of
whether or not the case involves lost workdays or medical treatment.
Exceptions:
- The following illnesses are NOT recordable:
- Common cold or flu
- Mental illness
- Illnesses that surface at work, but result solely from a non-work related
event or exposure that occurs outside the work environment.
First Aid (FA) Case
FA treatment is limited to one-time treatment and subsequent observation of
minor scratches, cuts, burns, splinters, etc., which do not ordinarily require
medical care or treatment is provided by a physician or a registered professional
person.
Near Miss
An unplanned event in which there is no injury to personnel, minor damage to
equipment or property, and no interruption to production, but which possesses
the potential to cause an LTA or Recordable Injuries or FA or near miss.
Property Damage
Damage to equipment, plant or property resulting from an incident/accident.
The level of property damage will define it as either Lost-Time Accident (LTA),
Occupational Injury or Illness, Recordable Injury, Recordable Illness, FA, or near
miss (see definitions above).
12.3

Responsibilities

12.3.1

Personnel
Personnel are responsible for the following:
-

Immediately report all injuries or suspected injuries to their Supervisor.
In cases where the personnel thinks medical attention is unnecessary at
the time, he/she should report the injury/illness no later than the end of
the shift. Seemingly insignificant injuries can require medical attention at
a later date.
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-

Keep all medical appointments and follow the instructions of the treating
physician.

-

Keep their Supervisor advised of their work status and subsequent doctor
appointments.

Supervisors
Supervisors must give immediate attention to a personnel who sustains an
occupational injury or illness. Supervisors are responsible for the following:

12.3.3

-

Ensure the personnel receive prompt medical attention and follow-up
care as necessary. Depending on the disposition of the case, ensure
transportation to quarters or back to work is arranged.

-

Go to the clinic (if warranted and practical) or stay in contact with the
clinic to keep abreast of the personnel s o ditio a d the dispositio of
the case (hospitalized, held at the clinic, sent to quarters or returned to
work).

-

Immediately advise the Department Manager and SHE Manager if the
injury is serious.

-

Notify the injured personnel s fa ily i
unable to do so.

-

Conduct an immediate on-scene investigation into the root cause(s) of
the injury / illness and report the findings via memo and/or the
appropriate report form to the Department Manager by the end of the
following day.

-

Take and document corrective action to prevent recurrence.

ases of serious i jury if he/she is

Paramedic
Atte d to the i jured perso s eeds. ‘e ord at a later date the e te t of the
injuries and the treatment administered. Record accident in the Site Accident
Register. Complete Government Agency (EBTKE bentuk IIIi) injury notification
form.

12.3.4

Site Sr. Leader (Manager / Superintendent)
Manager / Superintendent are responsible for the following:
- Approving incident reports and managing implementation of remedial
action items specified on incident reports and ensure accident is
investigated and recommendations implemented.
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- Reporting potentially serious incidents to the General ManagerOperations and/or the Managing Director/President, as appropriate and
obtaining guidance concerning necessary Company and external
notification requirements.
12.3.5

Health Safety and Environmental Team
- Review work injury /illnesses classification to ensure it is correct
- Review the root cause(s) identified and the corrective actions taken, to
confirm that both appear to be sound
- Ensure the incident is documented in Company incident statistical data
base and prepare the report to Government Agency (EBTKE)
- To receive co tra tor s i ide t otifi atio s.

12.3.6

Contractors
Contractors are responsible to prepare and submit the report to Site Leader
(Manager / Superintendent) all incidents, including near misses within one day
of the incident that occur while working at the site. Contractors are responsible
for investigating any incident and reporting the incident to the Site SHE
Representatives. The report shall be completed within five (5) days of the
incident.

12.4

Procedural Steps in the Event of an Incident

12.4.1

Procedure in Event of an Incident
In the event of an incident or near miss, the steps listed below should be
followed.


At the time of the accident, a person should first ensure their own safety,
and then ensure the safety of others.



Assess the situation.



Minimise the risk of further injury by shutting down plant and equipment,
turning off the power supply, extinguishing fires (if this is possible without
taking undue risks), etc.



Give appropriate FA, or get the nearest trained first-aider to administer
first-aid.



Ring (call) for emergency services (Paramedic) or get someone else to; this
can be attended to earlier depending on manpower availability.

The revision and distribution of this SHE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY
Page : 6 of 19

SUPREME ENERGY
SHE Procedures

12.4.2

Chapter 2: Safe Work Practices
Section 12 : Accident/Incident Reporting and Investigation



Secure the area and do not interfere in any way with the accident scene
(unless this is necessary to save life, prevent injury, maintain essential
services or to prevent further damage or property loss).



Should a person receive injury that requires treatment, above that which
can be provided by the equipment contained in a first-aid box or by a
trained first-aider, the site s Para edi ust e i
ediately otified.



Report the accident/incident/near-miss to the immediate supervisor.

Handling Work Injuries/Illnesses
Injured personnel should be driven to Medical for examination and treatment
unless he/she is seriously injured, in which case he/she should be taken by
ambulance to the Clinic.
Serious Injuries


Make the personnel comfortable. Do not move him/her unless conditions
are such that on-going exposure to the surrounding area may result in
further injury (fire, release of toxic chemicals, etc.).



Call Medical immediately to dispatch the ambulance or respond by
helicopter to the injury site.



Administer First-Aid treatment as feasible, and if trained to do so.

Non-Serious Injuries
Provide transportation for, the personnel to the clinic. The injured personnel
should not take the bus or provide his/her own transportation.
Lost Time Accident (LTA) Procedures
This section applies to an personnel due to a NON-LIFE THREATENING injury or
injury requiring offsite treatment:


The injured personnel should be accompanied to the clinic by his/her
supervisor, or someone designated by supervisor, for consultation with
Do tors a d dis ussio of the i jured perso s situatio . The super isor or
designee will ensure that the personnel do not leave camp without proper
authorization. The personnel's supervisor or designee should remain with
the personnel while at the clinic until the personnel is either released to
return to work, held for observation, or given time off for recovery.
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Medical will contact the personnel s super isor or the super isor s
designee (or SHE, if neither are available) to discuss the personnel s
condition relative to his job functions before prescribing time off from
work. Supervisors will be responsible to advise their respective
management.



When appropriate, the injured person will be held overnight at the clinic
(whenever possible) or will be sent home for the rest of the day only, and
will report to the clinic the next day for a follow-up examination. Patient
will then either be released to work or given time off.



The Medical doctor (if available) and the injured personnel s super isor or
designee (or SHE, if neither are available) should be informed before any
personnel is prescribed time off from work. The patient should not be
released from the clinic until the supervisor or designee (or SHE) has
communicated with the doctor about the patie t s o ditio .



If restricted duty is prescribed, management will have to decide if, for the
benefit of a personnel's rehabilitation, there is a restricted duty job that
can be done.

Incident Reporting/Recording


All incidents, including near misses to personnel, plant and equipment
da age, ust e reported to the perso s i
ediate super isor or
foreperson.



The immediate supervisor will ensure the incident (LTA, Recordable
Injuries, FA or ear iss is re orded i the site s A ide t Register (see
Form 12.1 at end of this section) and will complete the initial sections of
the Preliminary Incident Investigation Report Form (see Form 12.2 at end
of this section).



The Accident Register is held at each site under the control of the Site Sr.
Leader (Manager / Superintendent). The register is divided into five parts:
i)
ii)
iii)
iv)
v)

Lost Time Accidents.
Recordable Injuries.
First Aid
Near Misses.
Property Damage
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It records:
the date and time of the incident
briefly what happened
personnel involved
extent of injuries to personnel
extent of damage to equipment.


Once those personnel involved in the incident have received adequate
medical treatment, or are recovered sufficiently to be questioned as to the
cause(s) of the incident, then initial statements should be recorded by the
immediate supervisor.



Incidents / accidents reportable, or likely to be reportable to Government
Agencies (ESDM), must be immediately brought to the attention of the
Site Superintendent or deputy.



The Paramedic shall record all details on the extent of the injuries received
on the SUPREME ENERGY Paramedic Accident Injury Report Form (Form
12.3) on the Government Agency doctor report Form (Surat Keterangan
Dokter) (Form 12.4). These completed forms shall be forwarded to the Sr.
Site Leader (Manager / Superintendent) and a copy to the SHE Committee.



For incidents that are reportable to Government agencies (ESDM), the
scene of the accident shall be secured to allow it to remain in an
undisturbed state until further notice, except where it constitutes a
further safety hazard, then the supervisor in charge of the area must use
their discretion in order to protect personnel and equipment.



The Sr. Site Leader (Manager / Superintendent) will decide on who shall
undertake the Incident Investigation, generally by work groups, the
immediate supervisor and the Site SHE Representatives.



The investigation shall be recorded on the Incident Investigation Report
Form (Form 12.2) including all recommendations including improvements,
work practice changes, disciplinary actions, etc.



The Incident Investigation Report shall be forwarded to the Site
Superintendent and to the SHE Committee for their review.



The report shall be presented to the SHE Committee by the Site SHE
Representatives.



Report recommendations shall be reviewed by the committee and a
programme to implement the recommendations developed. This
programme will specify tasks, responsibilities and a timeframe for
implementing the recommendations.



The outcome of these discussions will be recorded in the minutes of the
meeting and on the Incident Investigation Report.
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Progress as to implementing the recommendations will be tracked by the
SHE Committee.



Disciplinary action will be at the sole discretion of the Sr. Site Leader
(Manager / Superintendent), in discussion with Corporate Human
Resources Manager.



Within 48-hours the Sr. Site Leader (Manager / Superintendent) will send
to Government Agency (ESDM) details of the LTA on the appropriate
forms. A copy will be sent to SUPREME ENERGY SHE Manager.



A copy of the completed LTA investigation shall be forwarded to
Government Agency (ESDM) and SUPREME ENERGY SHE Manager

The steps in the Incident / Accident Reporting are summarized in Figure 12.1
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Figure 12.1: Incident / Accident Reporting
In The Event Of An Incident The Following Steps Should Be Followed:

Ensure Your Own Safety and
Safety of Others

Shut Down Plant and
Equipment to Minimise Risk
of Further Injury

Give First Aid or Get Nearest
Trained First-Aider

Is Incident
a Lost-Time
Accident?

yes

Site Superintendent to be
Notified Immediately

yes

Paramedic Records Extent of
Injury on Accident Report Form

no

Is Incident
a Non-Lost-Time
Accident?
no

Is Incident
a Near- Miss?
Ring for Paramedic or Get
Someone Else To

Report Accident to Immediate
Supervisor

Secure the Area and Do Not
Interfere With Accident Site

Immediate Supervisor to Fill
Out Site Accident Register

MIGAS (Surat Keterangan
Dokter Form) Completed by
Paramedic

yes
Immediate Supervisor to
Collect Initial Eye Witness
Statements

Forms forwarded to
Superintendent who will Report
Loss-Time Accident to
Appropriate Government
Agencies

Superintendent Decides on
Incident Investigation Team

Incident Investigation Starts

Incident Investigation
Report Form Used

Report on Incident to
Superintendent and Health &
Safety Committee

Mitigation Actions Approved by Health & Safety
Committee and Programme for Implementation Set /
Recorded on Incident Investigation Report Form
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Contractor Incident Reporting
Contractors working under the jurisdiction of SUPREME ENERGY, in addition to
their own incident reporting procedure shall:


report the incident to the Site Superintendent



ensure the incident is recorded in SUPREME ENERGY Site A cident
Register



complete the Accident Report Form (12.3) if injury has occurred and the
Incident Investigation Report Form (12.2).

The completed reports shall be forwarded to the Site SHE Committee.
12.7

Accident Investigation

12.7.1

Accident Investigation Responsibilities
The aim of the investigation is to establish the cause of the incident, not the
guilty person, and to determine whether or not the incident was caused by, or
arose from, a significant hazard.
For every incident (LTA, Recordable Injuries, FA or near miss) reported, an
incident investigation shall be undertaken and an Incident Investigation Report
completed.
The incident investigation shall be carried out by the immediate supervisor in
conjunction with the Site SHE Staff. They shall complete the Preliminary Incident
Investigation Report (Form 12.2).

12.7.2

Points to Consider in the Investigation
Key points to include in the investigation are:


Date and time of the occurrence



People, materials, and equipment involved in the incident



The location of the accident



The general conditions that prevailed at the time of the incident;
the weather
road conditions
duties being conducted
lighting details
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-

type of safety equipment being used
practices being followed, eg Permits-to-Work.



Describe how the accident occurred; give minute to minute account of
what happened.



List actions taken and by whom, include all emergency details.



Describe the severity of the injury and the likelihood of the accident
happening again.



Collect statements from witnesses clearly identifying the person making
the statement.



Establish underlying cause(s) of the accident and whether the accident
arose fro a sig ifi a t hazard .



Analyse and evaluate all non-trivial causes:
evaluate if the incident is traceable to an identified hazard
determine the critical and specific causes.



Develop and take control measures that may reduce the risk of
recurrence:
take temporary actions immediately;
take permanent actions as soon as possible;
consider alternative controls;
document all details through a written report.



Review findings and recommendations:
have the report reviewed;
decide who should be notified.



Follow-up:
monitor preventive and/or remedial actions;
add any new hazards identified to the Hazard Register.



List remedial actions to prevent a recurrence of the incident recording all
recommendations on the form.



Take photographs and make sketches whenever practicable.

Remember the main tool of the incident investigation is the interview and it is
important to ask the right questions.
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Witness Statement
Usually a witness statement is taken, and may be produced in Court or at a legal
hearing (whenever applicable). Persons involved in, or witnessing an accident,
may be asked for a statement.
Statements ust e oth rele a t , that is ha e dire t relatio ship ith the
atter i ha d, a d ad issi le . There are ertai rules that go er if e ide e
is admissible. Without going into too much detail, it is important to note that
hearsay evidence is generally not admissible. That means that a person cannot
report what they did not actually see, because the facts obtained are not their
own, but gained through conversation with another person, e.g. Rudi said that
he had been bitten by a dog, is hearsay as the author did not see a dog bite
Rudi.
A statement should clearly identify who is making the statement, usually by
providing the full name, occupation and address, and shall be signed and dated
by both the person making the statement and a witness.

12.8

Medical Emergency Procedures
The SUPREME ENERGY Medical Emergency Procedures shall be followed in the
event of an unexpected serious illness or injury which needs hospital treatment.

12.9

Death or Serious Injury Notification Procedures
Death is an unexpected event that may occur because of an accident or an
illness. When this occurs, the Human Resource Procedures which cover the
notification of nearest relatives, the transfer of the body to relatives, etc. will be
followed. These procedures are beyond the requirement of this SHE Procedures
which are to prevent injury and death, and to investigate those incidents which
could result in death.
Reference should be made to the relevant procedures for notifying relatives of a
death or serious injury.

12.10

Government Agency (ESDM) Accident Reports
Government Agency (ESDM) forms that shall be used to report accidents and
accident data to Government Agency (ESDM). Further detail will be inserted into
this procedure that currently applied for Geothermal and Power Company.

The revision and distribution of this SHE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY
Page : 14 of 19

SUPREME ENERGY
SHE Procedures

Chapter 2: Safe Work Practices
Section 12 : Accident/Incident Reporting and Investigation

Form 12.1: SUPREME ENERGY
Incident Register
1.

Particulars of Incident

LTA

Recordable Injury

Near Miss

First Aid (FA)

Property Damage

2.

Location of Place of Work

3.

Personal Data of Injured Person:
Name:

-

Residential Address:
Date of Birth:

Sex (M/F)

4.

Occupation or Job Title of Injured Person

5.

Period of Employment by SUPREME ENERGY of Injured Person:
1st week

1st month

1-5 years
6.

1-6 months

over 5 years

non-personnel

Treatment of Injury:
None

First Aid Only

Doctor but no hospitalization
7.

6 months

Hospitalization

Time and Date of Incident
Time

am/pm

Date
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10.

11.
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Mechanism of Incident
Fall, trip or slip
Sound or pressure




Hitting objects with part of body
Being hit by moving objects




Biological factors
Mental stress




Chemicals or other substances
Near miss




Agent of Incident
Machinery or (mainly) fixed plant
Mobile plant or transport
Powered equipment, tool, or appliance
Non-powered handtool, appliance or equipment
Chemical or chemical product
Material or substance
Environmental exposure (e.g. dust, gas)
Animal, human or biological agency (other than bacteria or virus)
Body Part:
Head

Lower Limb 

Neck
Multiple locations




Nature of Injury or Disease
Fracture of spine

Other fracture

Dislocation

Sprain or strain

Head injury

Internal injury of trunk

Amputation, inc eye

Open wound

Superficial injury

Bruising or crushing

Foreign body

Burns

Nerves or spinal cord











Trunk

Upper Limb 
Systemic internal organs


Puncture wound
Poisoning or toxic effects
Multiple injuries
Damage to artificial aid
Disease, nervous system
Disease, musculosketal system
Disease, skin
Disease, digestive system
Disease, infectious or parasitic
Disease, respiratory system
Disease, circulatory system
Tumour (malignant or benign)
Mental disorder

12.

Where and How did the Incident Happen?
(If not enough room attach separate sheet(s))

13.

Has an Investigation been Carried Out?
Yes/No
Was a Significant Hazard Involved
Yes/No
E ployer or e ployer s represe tati e (delete which is not applicable)















Signature and Date:
Name and Position:
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Form 12.2: SUPREME ENERGY
Preliminary Incident Investigation Report
1 SUPREME ENERGY SITE

2 DEPARTMENT

3 EXACT LOCATION

4 DATE OF OCCURRENCE

5 TIME

6 DATE REPORTED
AM
PM

LOST-TIME ACCIDENT

NON-LOST-TIME ACCIDENT

7 INJURED’“ NAME

NEAR MISS INCIDENT

13 INJURED’“ NAME

8 OCCUPATION

9 PART OF BODY AFFECTED

14 OCCUPATION

19 PERSON REPORTING INCIDENT

15 PART OF BODY
AFFECTED

20 OCCUPATION

21 COST (IF APPLICABLE)

$

10 NATURE OF INJURY/ILLNESS

16 NATURE OF INJURY/ILLNESS

22 NATURE OF INCIDENT

11 OBJECT/EQUIPMENT/SUBSTANCE/INFLICTING
INJURY/ILLNESS

17 OBJECT/EQUIPMENT/SUBSTANCE/INFLICTING
INJURY/ILLNESS

23 OBJECT/EQUIPMENT/SUBSTANCE/RELATED

12 PERSON WITH MOST CONTROL OF ITEM 11

18 PERSON WITH MOST CONTROL OF ITEM 17

24 PERSON WITH MOST CONTROL OF ITEM 23

25 DESCRIBE CLEARLY HOW THE INCIDENT OCCURRED ( Continue on other sheets of paper as required)

26 WHAT ACTS, FAILURES TO ACT AND/OR CONDITIONS CONTRIBUTED MOST DIRECTLY TO THIS INCIDENT?

27 WHAT ARE THE BASIC OR FUNDAMENTAL REASONS FOR THE EXISTENCE OF THESE ACTS AND/OR CONDITIONS?

29 PROBABLE RECURRENCE RATE

EVALUATION: 28 SEVERITY POTENTIAL
MAJOR

SERIOUS

MINOR

FREQUENCE

OCCASIONAL

RARE

30 WHAT ACTION HAS BEEN, OR WILL BE, TAKEN TO PREVENT RECURRENCE? NUMBER ALL ITEMS IN SEQUENCE ( Attach Additional Pages as Required)

12 CIRCLE NUMBER AND GIVE DATE OF INTERMEDIATE ACTION. CROSS OUT NUMBER (AND GIVE DATE) WHEN COMPLETED
INTERMEDIATE

1 ___________ 2 ___________ 3 ___________ 4 ____________ 5 ___________ 6 ___________ 7 ____________ 8 ______________

COMPLETED

1 ___________ 2 ___________ 3 ___________ 4 ____________ 5 ___________ 6 ___________ 7 ____________ 8 ______________

32 INVESTIGATED BY

33 DATE

34 REVIEWED BY

35 DATE
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To:
SUPREME ENERGY
Attn:
From:
Subject: Medical Accident Report
Copy: SUPREME ENERGY Safety Group

Form 12.3

Ref No.:

Paramedic Accident Injury Report
Name of Injured:
Date of Birth
Company/Position:
Date of Accident
Time of Accident:

Location of Accident:
Type of Injury:
Cause of Injury:

Treatment:

Recommendation:

1.
2.
3.

Return to Work
No of Rest Days
Further Treatment

Yes/No
______

Yes/No

Report by:
Paramedic
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“URAT KETERANGAN DOKTER
(Lampiran Bentuk IIIi)
TENAGA KERJA YANG MENDAPAT KECELAKAAN TAMBANG KARENA HUBUNGAN KERJA
Pada Instalasi: .................................................................
Dokter yang harus melaporkan keadaan korban dalam 2 (dua) hari sesudah diperiksa
Nama Korban
Jabatan
Alamat

: ...........................................
: ...........................................
: ...........................................

Umur
Tgl dan waktu Kecelakaan
Tempat kecelakaan

: ....................................
: ....................................
: ....................................

Keterangan tentang luka-lukanya.
Sebutkan bagian badan yang cedera dengan sifat lukanya.
(Tunjukkan juga pada gambar).
........................................................................................
........................................................................................
........................................................................................
Perawatan dan pengobatan .
Cara perawatan dan pengobatan yang diberikan.
........................................................................................
........................................................................................
Kehilangan hari kerja.
Akibat lukanya apakah yang bersangkutan dperlukan istirahat
untuk dapat melaksanakan kembali pekerjaannya. (Sebutkan
kira-kira berapa hari).
........................................................................................
........................................................................................
Uraian singkat terjadinya kecelakaan dengan sebab-sebabnya.
........................................................................................
........................................................................................
Keterangan lain-lain.
........................................................................................
........................................................................................
Tanggal pemeriksaaan

: ....................................... 20 .........

Diperiksa oleh Dokter

: .....................................................

Tanda tangan

: .....................................................

Alamat

: .....................................................
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21.

21.

Confined Space

21.1 Introduction
This section covers the precautions necessary for safely entering and working in
confined spaces. It is the intention of SUPREME ENERGY to minimize the need for
personnel to enter confined spaces through the use of careful job planning and
good design.
This procedure does not apply to entering atmospheres Immediately Dangerous
to Life and Health (IDLH), including asphyxiating atmospheres containing inert
gases. Until proved otherwise, however, untested confined spaces should be
considered as being IDLH. Entries involving IDLH atmospheres require local
management's authorization to initiate special entry procedures.
Note that an atmosphere containing a gas concentration exceeding the
recognized exposure limit is not automatically considered IDLH.
Related requirements and safe work practices for ensuring general occupational
health and safety (for example, welding safety, safe use and care of respiratory
protective equipment, and gas testing) are covered in more detail in other
sections of this procedure.
21.2 Definitions
Attendant
An individual stationed outside a confined space, who monitors the authorized
worker to enter a confined space and assists in maintaining their safety.
Confined Space
Any enclosed or partially enclosed space, either above or below ground, where
there is some risk of reduced oxygen supply or accumulation of toxic, flammable
or explosive materials, or where means of entry or exit are limited.
Confined spaces may include, but are not limited to:


storage tanks, tank cars, process vessels, bio-filters, pressure vessels, silos
and other tank like compartments



open topped spaces such as pits, sumps, cellars or booths



pipes, sewers, shaft and sumps
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cargo, ballast or void spaces of marine vessels.

Figure 21.1: Examples of Confined Spaces
Recognized Exposure Limit (REL)
An exposure standard for chemical or physical hazards is defined as one that is:



Adopted by a government agency with jurisdiction over the work operation
Recommended by a consensus or scientific organization (such as the
American Conference of Governmental Industrial Hygienists, ACGIH), based
on sound scientific judgment

Entry
Entry into a confined space should be classified as either general or special.
General Entry
An entry should be considered general when testing establishes that:






It contains neither significant hazards nor the risk of developing them.
Ventilation is adequate.
Oxygen levels are between 19.5 percent and 21.5 percent.
Toxic materials (such as H2S, chlorine, ammonia, benzene) do not exceed
RELs.
Flammable gases or vapors do not exceed 10 percent of the lower
explosive limit (LEL).
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Other air contaminants which may be present have warning properties
(odor; taste; eye, nose, or throat irritation; etc.) below the REL.

Special Entry
An entry should be considered special when testing establishes that:
 A significant hazard exists or has the potential of developing but at levels
below IDLH.
 Ventilation is insufficient to remove dangerous air contamination.
 Flammable gases or vapors are present or anticipated in excess of 10
percent of the Lower Explosive Level (LEL).
Note: Entry is prohibited above 20 percent of the LEL.


Oxygen deficiency (<19.5 percent) or enrichment (>21.5 percent) exists or
may develop.
Note: Entry is prohibited below 16 percent and above 21.5 percent.



Toxic materials such as H2S, chlorine, benzene, carbon monoxide,
ammonia are present or may become present in concentrations greater
than the REL but less than the IDLH level.

Atmospheres
Hazardous
A hazardous atmosphere is one that may cause a person injury or illness due
to the presence of one or more of the following:
 Flammable or combustible vapor
 Toxic substances in concentrations exceeding safe limits
 An oxygen deficiency or enrichment
 Ionizing radiation
 Heat
 Noise
Immediately Dangerous to Life or Health (IDLH)
IDLH is any condition that would
 Pose an immediate or a delayed threat to life
 Cause irreversibly adverse health effects
 Interfere with an individual's ability to escape the IDLH area unaided
Other Atmospheres
For guidelines about atmospheres not covered here, refer to the applicable
material safety data sheet (MSDS); TLV booklet; or contact local SHE groups.
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Flammability Range
Gives a measure of the proportion of flammable vapor to air and/or oxygen
necessary for combustion (explosion) to be possible. The limits of flammability
(or explosive) range is the range between the lower explosive limit (LEL) and
upper explosive limit (UEL), (% by volume) in the form of an explosive /
flammable mixture.
Gas Test Certificate
A signed statement by an authorized gas tester who is experienced and qualified
in gas monitoring (toxic, flammable and oxygen) that tests have been undertaken
within the confined space to be entered.
Isolation/Clearance
The process by which the confined space and systems within the confined space
are removed from services, and completely protected against the inadvertent
release of energy by placing them in a neutral mechanical / electrical state.
(Refer to work control section of this procedure.)
Purging/Ventilation
The method by which contaminants are displaced from the confined space.
Safe Oxygen Level
A minimum oxygen content of 19.5% by volume and a maximum oxygen content
of no greater than 21.5% by volume are the normally accepted limits. However
these figures do not take account the effects of altitude. The lower limit for
oxygen is set by physiological effects on the human body. It is the absolute
oxygen level that is important and the true lower limit must be expressed as a
partial pressure.
The accepted lower level of oxygen before alertness is affected is 183mbar. It
can be seen from the table overleaf that altitude has a marked effect on the
actual oxygen level if percentage (%) volume readings only are taken into
account. To ensure a suitable margin for instrument inaccuracies, a minimum
partial pressure of 195mbar shall be used where possible. Above 600m altitude,
the minimum safe oxygen level in a confined space shall be deemed to be the
normal ambient level reading taken in fresh air.
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Table 21.1: Approximate effect of altitude on actual oxygen level
Approximate effect of altitude on partial pressure of oxygen
(Read down column to find partial pressure of O2 for a given percentage)
Height
(ft.)

Height
(m)

0

Standard
Atmospheric
Pressure
(mbar)

Partial Pressure of Oxygen
mbar
20.93%
20% O2 by
19.50% O2
O2 by vol.
vol.
by vol.

19% O2
by vol.

0

1013

212

203

198

192

1000

305

977

204

195

191

186

2000

610

942

197

188

184

179

3000
4000

914
1219

908
875

190
183

182
175

177
171

173
166

5000

1524

843

176

169

164

160

6000
7000

1829
2134

812
781

170
163

162
156

158
152

154
148

8000

2438

752

157

150

147

143

9000
10000

2743
3048

724
697

152
146

145
139

141
136

138
132

21.3 Responsibilities
21.3.1

General
Entry into a confined space is part of the SUPREME ENERGY Per it-to-Work
system and local management shall ensure that personnel entering confined
spaces are trained in the entry permit practices stated in this system.

21.3.2

Entrants
Entrants shall


complete the confined space training course to ensure competency



use personal protective equipment as directed by the Entry Permit



verify that atmospheric tests have been conducted and the results are
known



enter the confined space only after ensuring all the precautions listed on
the Entry Permit have been completed
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sign the Entry Permit to verify that requirements of the permit have been
reviewed and followed



alert the attendant and exit confined space whenever:
-


21.3.3

any warning sign or symptoms of exposure to a dangerous situation
is recognized
a prohibited condition is noted.

exit confined space if attendant orders an evacuation.

Attendants
The duties of the attendant(s) or standby person(s) outside the confined space
are specifically related to those inside the enclosed space and include:


checking person(s) into, and out of, the confined space



being alert to all situations which may adversely affect those inside,
including the danger of leaving the space unattended



maintaining continuous contact (visually or verbally) with personnel inside



summoning help if anyone inside gets into difficulties, e.g. via phone or
radio communications



being aware of possible behavioral effects of exposure to low oxygen or
toxic chemicals



ordering entrants to evacuate confined space if:
-

21.3.4

a condition is detected that the Entry Permit forbids
symptoms or behavioral effects of exposure are detected
a situation that could endanger the entrants is detected inside or
outside the confined space.



warning unauthorized person(s) to keep away from the confined space



trained in first aid and cardiac pulmonary resuscitation.

Supervisors
For each entry, a supervisor requesting that work be carried out in a confined
space should assure that personnel involved with the entry are trained
adequately and competent in:
Safe entry procedures
Rescue methods
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-

Testing of space
Safety requirements

Supervisors should assure that:


all applicable, workplace, hazard evaluations have been identified on the
permit and these hazards should include but are not limited to:
-

Oxygen
Toxic materials such as H2S, carbon monoxide, ammonia
Physical agents such as heat, noise, ionizing radiation
Rotating equipment
Flammable gases and vapor tests



All permits are issued properly and ensure entrants and attendant(s) read
the Entry Permit and sign it



post the approved Entry Permit in a conspicuous location near the
entrance of the confined space. Use the Entry Permit to ensure necessary
safety precautions have been taken.



verify that the confined space and equipment within the confined space
have been appropriately isolated and locked-out/tagged-out in accordance
with the General Work Permit (see Section …: Permit To Work System).



atmospheric tests have been conducted and that the results meet the
acceptable environmental standards



verifying the required alarms, ventilation equipment, monitoring
equipment, communications equipment, and rescue equipment are
present and operational



entry operations are consistent with the terms of the Entry Permit and that
acceptable environmental conditions are present



sign the Entry Permit, thereby affirming that all the safety measures listed
on the Entry Permit have been taken and that they allow for safe entry into
the confined space.



All personnel involve are provided with proper protective and safety
equipment as listed on the entry permit



the standby person/attendant remains outside of the confined space at all
times during the entry operations



action taken to cancel the Entry Permit and terminate entry if acceptable
environmental conditions are not present or if the conditions or work
procedures described on the Entry Permit change.
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take the necessary measures to conclude the entry operation, such as
closing off the confined space and cancelling the Entry Permit once the
work inside the confined space has been completed.

21.4 Confined Space Hazards
Before entering confined spaces, the following particular hazards need to be
considered and safeguarded against:





21.4.1

oxygen deficiency/enrichment
flammability, fire and explosion
chemical hazards
physical hazards
other hazards such as noise or inert gases.

Oxygen Deficiency/Enrichment
Oxygen deficiency in the air results in loss of alertness, light headedness,
degraded performance and asphyxiation. Typical causes of low oxygen levels are
the presence of CO2 or other gases replacing oxygen, or the use of oxygen by
personnel working in a confined and poorly ventilated space. It is of note that
persons suffering from lack of oxygen will not be aware of the onset of problems.
Other common causes of reduced oxygen levels are slow oxidation of metals
(rusting), combustion, welding, and the displacement of oxygen by other gases
(inerting with nitrogen or CO2) and the use of inert gas welding with inadequate
ventilation.

Figure 21.2: Oxygen Deficiency
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Since the rate of combustion is closely dependent upon the concentration of
oxygen present, an enriched oxygen atmosphere (greater than 21.5% by volume)
becomes a hazard. (Note: at 22% O2 spontaneous ignition can occur in some
situations.)
There are four main causes which may result in oxygen enrichment:
i)
ii)
iii)
iv)

Leaks from oxygen containing equipment
Inadvertent use of oxygen instead of air or inert gas
Deliberate addition of oxygen
Oxygen generation from chemical reactions.

The most common oxygen containing equipment is that used in cutting
operations. Storage cylinders, gas hoses, and valves must be handled with care
and should be inspected daily for damage.
Gas cylinders must not be taken into confined spaces. Cutting and welding
equipment must always be removed from confined spaces during breaks and at
the end of the working day.
21.4.2

Flammability, Fire and Explosion
Fires and explosions can result from accumulations of flammable vapors and/or
dust in the presence of a source of ignition.

Figure 21.3: Explosion or Fire Hazards
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Mixtures of flammable vapors and air can be ignited only if the hydrocarbon to
air ration is within flammable range, i.e. between the Lower Explosive Limit (LEL)
and the Upper Explosive Limit (UEL). LEL and UEL are identical to the terms,
Lower and Upper Flammable Limits (LFL, UFL) which are defined in section 21.2.
Explosive/flammable mixtures may develop typically during the emptying of
vessels or tanks and the opening of confined spaces, due to air entering and
mixing with the residual gases.
A source of ignition can be any heat source having enough energy to ignite the
flammable gas/air mixture or to raise the temperature above the auto-ignition
temperature. In addition to naked flames, other possible sources of ignition
include:


sparks or arcs produced by electrical equipment, lightning and electrostatic
charges



grinding sparks



cigarettes



hot surfaces raising the temperature above the auto-ignition temperature
(e.g. hot pipes, hot exhausts)



thermic reactions from aluminum, or other alloy tools striking against
rusted iron or steel



heat of friction during drilling or other non-flame cutting operation



pyrophoric materials (e.g. iron sulphide)



any other highly reactive material capable of producing sufficient heat for
combustion (e.g. strong oxidizing substances such as hydrogen peroxide, or
chemicals undergoing self-accelerating exothermic reactions when a critical
temperature is reached, such as ethylene oxide).

Note: On no account should a confined space be entered if the explosive
meter reading is equal to or greater than 5% LEL (LFL).
Hot work must not be undertaken if the explosive meter reading
exceeds 1% LEL (LFL).
21.4.3

Chemical Hazards
Chemical substances can be toxic. These substances can cause injury, acute or
long-latency illness, or death, depending on the concentration and duration of
exposure and the characteristics of the substances.
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Operations previously carried out in a confined space may have produced toxic
gases or vapor which still remains. Some toxic gases are particularly dangerous
because they cannot be detected by sight or smell.

Figure 21.4: Toxic Gases or Vapors
A toxic substance can cause harm by inhalation, ingestion, skin or eye contact. It
can affect the tissue at the point of contact, or organs elsewhere in the body.
Corrosives destroy the tissue and may leave permanent injury or scars.
Toxicity information (e.g. Material Safety Data Sheets) about specific substances
should be sought from the supplier of materials, and local and state regulatory
bodies. They are to be made available on site.
The Occupational Exposure Standards (OES) referred to in this document are
those published annually by the American Conference of Government Industrial
Hygienists. Unless there are different national/local requirements, it is
recommended that a level not greater than 50% of the relevant published
occupational exposure standard is adopted as a safe limit. This additional safety
margin is recommended because readings are based on regular spot sampling.
Typical toxic substances are carbon monoxide, hydrogen sulphide, hydrocarbon
gases, sulfuric acid, ammonia, chlorine, biocides, caustic substances such as lye
(sodium hydroxide), solvents and refrigerants
Contaminated personal protective equipment forms a hazard that should not be
neglected.
The revision and distribution of this SHE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY
Page : 13 of 27

SUPREME ENERGY
SHE Procedures

21.4.4

Chapter 2: Safe Work Practices
Section 13 : Confined Space Entry

Physical Hazards
Physical hazards may exist in confined spaces and include:

21.4.5



structural failure, e.g. the internal floating cover or roof may not support a
orker s eight



falling tools and materials



improper shoring, e.g. cave-ins may occur while personnel are working in
trenches or excavated areas



failure to positively isolate confined spaces, e.g. blank-off or break pipe
connections



failure to disconnect or make inoperative electrical or mechanical
equipment



migration of gases from adjacent places, e.g. sumps



restricted working space and obstructions



slippery surfaces



inadequate lighting



inadequate or faulty personal protective equipment



noise levels in excess of site standards, e.g. hammering in confined spaces



temperature extremes (high or low temperatures)



sharp edges



difficult access.

Other Hazards
These include:


poor visibility, e.g. due to misty or dusty conditions



persons being trapped in the event of an accident or loss of consciousness



live electrical contacts (circuits) with the risk of electrocution



high energy systems



odors



un-drained fluids



unrelated medical conditions leading to incapacity.
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21.5

Practices for Entry into a Confined Spaces

21.5.1

Entry Permit
Conditions necessary for safe work in or around a confined space will vary greatly
depending on its location, configuration and use.
Entry into a confined space is controlled via the SUPREME ENERGY confined
space entry permit (for more details, refer to Section …: Permit To Work System).
As part of this system a specific work permit must be completed which
authorizes entry into the confined space and records that the necessary
precautions have been actioned?
The entry permit:

identifies the job and the associated hazards


indicates the date and duration that the permit is valid



links the entry to a specific General Work Permit (GWP)



bears the appropriate signatures authorizing entry and showing that the
safe work practices have been followed.

A copy of the completed entry permit shall be displayed in a prominent position
outside the entry point to the confined space. The original will also be held with
the GWP.
A flow chart showing the steps to be followed in filling out an entry permit is
presented in Figure 21.5.
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Figure 21.5: Confined Space Entry Process
Request For Work

Can
Work be done Without
Entry to Confined
Space?

yes

Prohibit Entry During Work

Issue Personal Protective
Clothing and Safety
Equipment

no
Hazard Identification
/ Risk Assessment

Authority to Enter or Work
in Confined Space

Isolate Parts, Materials
and Services

Entry to Confined Space

Ventilate if Practical
(to maintain environment)
Drain/Vacate/Purge/Clean
(if necessary)

Evaluate Atmosphere

Perform Work From
Outside

yes

no
Is
Space Safe
to Open?

yes

Is
Atmosphere
Explosive or Oxygen
Enriched?

yes

Test / Monitor Atmosphere
Regularly

Must
Work Continue?

no

no
Is
Atmosphere Safe for Entry
e.g. safe oxygen level,
no toxic gases?

Ventilate if Practicable
(to maintain environment)

yes

no

Is Atmosphere
Still Safe for Current Entry
Situation?

Ventilate to Dilute Unsafe
Atmosphere

no

Test Atmosphere

Evacuate Confined Spaces

Is
Atmosphere Safe for
Entry?

yes
no

no
Is
Breathing Apparatus
to be used?
no

Must Work
Continue?
yes

Select / Issue
Appropriate Breathing
Apparatus
yes
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Prerequisites for Entry
Prior to personnel entering the confined space the provisions listed below shall
be met. (Refer also see 21.5.3)


The Permit Applicant has verified that entry into the confined space is
necessary. (See Section ...: Permit To Work System for definition of permit
applicant).



The potential hazards of the confined space and work to be performed in
the confined space have been identified, assessed and recorded on the
Entry Permit.



All persons involved in the confined space entry (entrants, attendants,
standby) are trained in these procedures, that training is verified, and they
have been briefed.



A Lock-out/Tag-out is in place as required by the General Work Permit.
This should ensure that:



21.5.2.1

i.)

the confined space is isolated from potential dangers by blinding,
disconnecting and blanking or ties connected to the space; and

ii.)

all electrical equipment in the confined space has been de-energized
and locked/tagged out.

iii.)

SUPREME ENERGY Lock-out/Tag-out practices shall be followed.
Personnel shall confirm Lock-out /Tag-out is properly enforced.

All ignition sources are removed if there are flammable or combustible
materials in the vicinity of the work area.

Atmospheric Testing (Gas Test)


The atmosphere both in and around the confined space must be tested
before entry to determine if entry is permissible.



Gas test results are to be entered on the Gas Test Certificate Form (See
At ospheri Testi g Certifi ate Form - Section...: Permit To Work
System) and posted at the entry point to the confined space (see Check List
at 21.8).



The initial tests for flammable gases, toxic gases, and oxygen deficiency
should be made from outside the confined space, using a long probe or
tube extension.
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Gas testing should be carried out only by authorized personnel who have
been trained in the use of the equipment and who can interpret the results
correctly.



The confined space may be deficient in oxygen. Check the air with an
oxygen meter. If oxygen concentration is outside the safe range DO NOT
ENTER UNDER ANY CIRCUMSTANCES without wearing an external airsupplied respirator or self-contained breathing apparatus. (Canisterrespirators must not be worn).



If oxygen level is within the safe range it is permissible to enter but, the
atmosphere should be continuously monitored while in the confined space.



Before entering, also test that the confined space does not contain
flammable vapors with a flammable gas or explosive meter. These vapors
may not be picked up as a reduced oxygen level. Continuously monitor for
flammable vapors while in the confined space if liquid residues are present.



On no account should a confined space be entered if the explosive meter
reading is equal to or greater than 5% LEL. Between a reading of 1% to 5%
of LEL self-contained breathing apparatus (SCBA) will be required to be
worn by those entering the confined space.



Before entering the confined space, test for the presence of toxic gases
(e.g. hydrogen sulphide) using personal detectors and/or continuous
monitors.



On no account should a confined space be entered when the level is within
50% of the Occupational Exposure Standard (TLV-TWA) for that
containment without appropriate respiratory protective equipment being
worn. (Refer to ACGIH publication on Threshold Limit Values and Biological
Exposure Indices.)

Gas tests must be carried out in such a way that the result obtained is
representative of the condition of the entire space paying particular attention to
locations where toxic or flammable gases may accumulate e.g., sumps.
It is essential that all testing equipment used is:


suitable for the test required



of approved type, e.g. intrinsically safe



correctly maintained and calibrated



frequently checked against standard samples.

The revision and distribution of this SHE Procedures is strictly controlled and copies shall only be made upon the authority of SUPREME ENERGY
Page : 18 of 27

SUPREME ENERGY
SHE Procedures

Chapter 2: Safe Work Practices
Section 13 : Confined Space Entry

The results shall be recorded on the entry permit, but a separate written record
must be kept of all test results.
Monitoring should be repeated at regular intervals as required by the entry
permit while work is in progress and always after a work break, especially prior
to re-entering the work area. The use of continuous monitoring equipment may
be considered, but care should be taken in its positioning.
21.5.2.2

21.5.2.3

Ventilation


If necessary, the confined space should be purged continuously or force
ventilated for some period prior to entering. The Entry Supervisor shall
verify by signing the entry permit that this task has been completed.



Atmospheric tests should be repeated and the results recorded (after
purging/ventilating).



Ventilation of the space may be continuous in some situations.



Ne er atte pt to s eete air that is defi ie t i o yge
pure oxygen from a cylinder.

y i trodu i g

Safety Equipment


A self-contained breathing apparatus escape set (ELSA) should be carried
by each person entering the confined space.



Each person entering the confined space should wear a safety harness. A
lifeline shall be available by the entry point.



Personal monitors for gas and/or flammability shall be worn by persons
entering confined spaces.
NOTE: The Entry Supervisor is to ensure that all equipment to be taken
into the confined space is suitable (electrical equipment connected to
earth leakage breakers, etc.).

21.5.3

Prior to entry


An observer (attendant) has been appointed and stationed outside the
confined space.



The attendant has verified that all communications equipment is present
and operational.
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The attendant has verified that rescue equipment is present and
operational.



The Entry Supervisor has verified on the entry permit, that all required
ventilation equipment, monitoring equipment, communication equipment
and rescue equipment is present and operational.



Personal protection equipment has been inspected by the entrants.



The standby person has been instructed by the Entry Supervisor to remain
outside the confined space at all times during entry operation.



The calibration date on monitoring equipment has been checked and
verified by the Gas Tester.



The general work area is marked off with hazard tape or temporary
barriers to prevent unauthorized access.



The authorized entrants, attendants and Entry Supervisor have signed the
Entry Permit to confirm that the requirements of the Entry Permit have
been followed to allow for safe entry.



The attendant is positioned outside the confined space and records the
time and date of those authorized persons who enter and exit the confined
space.



The Entry Supervisor posts the Entry Permit in a conspicuous location close
to the entrance of the confined space.

The Entry Supervisor is responsible for ensuring that all the requirements
specified on the Entry Permit have been followed prior to entry.
If the conditions or work conditions described on the Master Permit-to-Work or
Entry Permit change, the existing Entry Permit is no longer valid and a new Entry
Permit shall be completed and approved.

21.5.4

Entry into Gas-Free Spaces
Immediately after the authorized entrant has entered the confined space, the
following action shall be followed:


Communications between the entrant and attendant are to be tested to
confirm effectiveness, e.g. voice, radio, etc.
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Throughout the duration of the Entry Permit the requirements listed below
should be met.



Regular gas tests will be carried out to check atmosphere conditions at
intervals specified on the Entry Permit.



The gas test results will be recorded on the Entry Permit.



Continuous ventilation of the confined space shall be monitored.



Communications between the entrant and attendant shall be maintained
to ensure the safety of entrant.

If any of the conditions specified on the Entry Permit changes or the nature of
work in the confined space changes, the entrants must exit the confined space
and a new Entry Permit completed and approved prior to re-entering.
21.5.5

Entry into Non-Gas Free Spaces


When every effort has failed to gas-free the confined space as specified in
Section 21.5.2, entry may still be permitted subject to very stringent
precautions.



Entry to a space with the following oxygen and explosive meter readings is
permitted only with an appropriate self-contained or compressed air linefed breathing apparatus:
-

oxygen content: out of safe range
explosive meter reading: greater than 1% but not more than 5% of
LEL
toxic gas concentration exceeds 50% of TLV (H2S, etc.).



Details of the gas test(s) should be entered on the Entry Permit and Gas
Test Certificate.



Continuous gas testing is required while entrants are in the confined space
to ensure there are not significant changes in atmospheric conditions.



Persons must wear air-supplied breathing apparatus
lifeline/guideline. Air-purifying respirators cannot be used.



A suitable number of attendants must be on duty. Some of whom shall be
fitted with the appropriate equipment (SCBA) and so be effectively
prepared to undertake an immediate rescue if necessary.

and
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In certain circumstances, such as work inside spheres or tall columns, it
may be necessary to use a safety harness in conjunction with a special
winch or pulley, or additional manpower, to ensure prompt response in an
emergency requiring the removal of person(s) from the confined space.



The number of persons permitted to enter a confined space should be
limited according to the available space, the number of escape routes and
the rescue facilities.



The Entry Permit will specify the precautions necessary for the entry, the
subsequent work to be carried out, and knowledge of emergency
procedures also the period of validity.
Note: Where there is a life threatening situation, or in case of extreme
emergency, or to prevent the development of a potentially
dangerous situation, it may be necessary to permit entry under less
stringent conditions. In such circumstances special authorization is
required and appropriate breathing apparatus must be worn.

21.5.6

Completion of Work
At completion of the work within the confined space, the actions listed below
shall be performed.


The attendant shall verify and record in their log that all entrants have
exited the confined space.



The entrants and Entry Supervisor shall restore or arrange to put the item
of equipment back into service.



The Entry Supervisor shall cancel the Entry Permit and forward the
o pleted per its to the Se ior Super isor s offi e.

21.6 Training Requirements
21.6.1

SUPREME ENERGY
All SUPREME ENERGY employees and contractors involved with entry into, and
working in, confined spaces shall be trained in confined space entry. A certificate
stating the person(s) level of competency shall be issued on completion of the
training and the training records noted.
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Training shall familiarize authorized personnel with the following:

21.6.2



types of confined space found at the site



physical and chemical hazards involved and the signs and symptoms of
exposure to the hazards



the need for atmosphere testing and use of personal monitors



atmosphere testing and monitoring of the confined space



cleaning, purging and ventilation techniques



isolation and lock-out/tag-out procedures



personal protective equipment, in particular correct use of respiratory
protective equipment



responsibilities of attendant, entrant, Entry Supervisors, Senior Supervisor



rescue and emergency response actions



the Entry Permit requirements.

Contractors
SUPREME ENERGY shall ensure that all contractors involved with confined space
entries shall have had confined space training within the last two years. In
addition, these contractors shall have attended a SUPREME ENERGY specific
work site induction course prior to commencing work at the site.
Contractors shall produce evidence proving their employees who have
completed Confined Space Entry Training and the dates when training was
completed.

21.6.3

Refresher Training
Refresher training for all personnel who may be required to enter confined
spaces shall be completed every two years.

21.6.4

Training Records
Training records and competency levels shall be documented and submitted to
the appropriate SUPREME ENERGY Human Resources Department and SHE
Group.
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Emergency and Rescue Action
The procedures listed below must be followed during an emergency and rescue
action.


On no account must the attendant(s) stationed at the entrance attempt to
enter the space until additional help has arrived.



No rescue must be attempted without wearing self-contained breathing
apparatus and a harness. Whenever possible, a lifeline/guideline should be
used.



The restoratio of the asualty s air supply at the earliest possi le o e t
is of paramount importance. An ELSA may prove useful for the first few
minutes whilst a proper breathing supply is prepared for use.



The victim must be brought out with the least delay and then their physical
injuries can be attended to.



Every moment is vital but this should not induce the rescue team to take
unnecessary risks.



Unless the person is gravely injured, e.g. a broken back, any physical injury
which has been sustained is of secondary importance to maintaining a safe
air supply. The victim must be brought out with the least delay.



To rescue personnel from an in-ground manhole, a man winch, fitted to a
tripod will be required.



If air is being supplied to the person(s) in the space through an air-line, a
check that the supply of air is being maintained at the correct pressure
must be made continuously by the attendant(s)



Any attempt at rescuing a person who has collapsed within an enclosed
space should be based on a rescue plan developed for the site, having
regard to the site location and any peculiarities or special requirements of
each individual space.



If the rescue operation is a long one, the continued supply of fully charged
air cylinders for the self-contained breathing apparatus of the rescue team
and/or the provision of a continuous air supply to those at the scene of the
accident from a reliable source of compressed air of breathing quality is an
essential requirement.



Drills must be held at regular intervals to prove the capability of the rescue
team under different and difficult conditions. The need to allocate
personnel to relieve or back-up those first in action must always be
anticipated.
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Pre-planning is essential if any success at all is to be achieved since survival
after loss of air supply is depe de t o ti e. ‘estori g the i ti s o yge
requirements is a first priority.

Every site and task will have its own special problems, each of which may require
a different rescue procedure. Notwithstanding this, many procedures have
common elements which are universally applicable as the following paragraphs
illustrate.


The successful rescue of any person(s) from an enclosed space is
dependent on a pre-existing plan, trained personnel and good, well
maintained equipment. All breathing apparatus, safety harnesses, lifelines
and resuscitation equipment provided for use in, or in connection with,
entry into confined spaces and particularly for use in emergencies must be
properly maintained. This must be controlled by a planned maintenance
system.



All items of breathing apparatus should be periodically examined, and as
soon as possible after every occasion on which the apparatus has been
used.
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Check List
To be completed/checked by the Entry Supervisor before starting work.
Yes

No

Have all entrants/attendants received training for this task?
Is (are) there the necessary work-permit(s)?
Are you fa iliar ith the o pa y s pro edures for e teri g o fi ed
spaces?
Do you fully understand your specific responsibilities for this task?
Are you and the work force wearing the appropriate personal protective
clothing?
Have you arranged for the appropriate fire protection and safety
equipment?
Are all connections to the confined space isolated/removed?
Are all electrical/hydraulic connections in and outside the confined space
locked-out and tagged (see MWP)?
Are there radiation or other unusual hazards?
Is the confined space gas free?
Is the oxygen level satisfactory?
Are there physical hazards in the confined space? If so, what has been
done to minimize their effect?
Is (are) the necessary attendant(s) for standby responsibility assigned?
Is the work force (those who enter the space and attendant(s)) familiar
with the necessary safety procedures?
Is the work force physically and mentally fit?
Have you tested that all breathing apparatus and other safety equipment is
functioning properly?
Have lifeline(s) or harness(es) been provided?
Does the electrical equipment meet requirements?
Is the attendant/standby person(s) aware of his/her duties regarding
communication with and rescue from the confined space?
Is access and egress adequate for persons entering or leaving the confined
space?
Will continuous monitoring take place during work to ensure confined
space is gas free and has sufficient oxygen?
Is there a contingency plan (rescue plan) available and are all relevant
personnel familiar with it?
Have precautions been taken to make unauthorized access impossible,
especially when work is temporarily suspended?
Do you know whom to refer to in case of uncertainty?
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To be checked jointly by the attendant(s) and persons to enter the space after relevant
checks in the above have been made.
Yes

No

Have you been trained in enclosed space entry procedures and the
responsibilities of an attendant?
Have you been given instructions or permission by the Supervisor, or
person in charge, to enter the space?
Are you satisfied all relevant checks in the above have been completed?
Do you understand the arrangements made for communication?
Are you aware that you should leave the space immediately in the event
of ventilation or communication failure?

Where breathing apparatus is to be used, this section must be checked jointly by the
Supervisor and the persons who are to enter the space.
Yes

No

Are you familiar with the apparatus to be used?
Have you checked the communications equipment?
Have you checked the apparatus as follows:
i)

Adequacy of air supply?

ii)

Low pressure audible alarm?

iii)

Face mask - air supply and tightness?

iv)

Availability of emergency air supply when working in inert
atmosphere?
Operating time limits calculated and checked?

v)

Have the emergency signals and other emergency arrangements been
agreed?

Person(s) entering the confined space should show their completed checklist to the
attendant before entering.
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20.

Hot Work

20.1

Introduction
This se tio outli es hot ork safe ork pra ti es that will be followed at
SUPREME ENERGY worksites. Hot work is any work that involves the generation
of intense heat such as welding, grinding, and flame cutting, etc. that could cause
ignition. Hot work can present a significant hazard if not planned and controlled.
I parti ular, this se tio




o ers SUP‘EME ENE‘GY safety re uire e ts for:

electric arc welding
gas welding and cutting
hazardous hot work on tanks and drums.

Personnel performing hot work activity should obtain a hot work permit before
starting any work involving a source of ignition. This permit should state in
writing all appropriate precautions to be taken for the specific work, including:

20.2



The type of equipment involved in the hot work



The type of hot work to be performed (e.g., cutting, welding, grinding)



The protective equipment required



Special hazards relating to the hydrocarbon product, hot work location,
or type of hot work to be performed, and measures taken to mitigate
the hazards



Standby fire-suppression equipment and fire watches required



The expiration date and time of the hot work permit

Training
Welding or gas cutting equipment shall not be used by personnel unless they are
adequately trained and familiar with its safe use. Training is to include all safety
related aspects as well as welding procedures. Welders must be qualified for the
application. If being trained, then the trainee must be under strict, qualified
supervision. A person should never operate equipment that they do not
understand.
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All printed rules and operating instructions supplied by the manufacturer of
either the welding/grinding equipment or that being worked on or situated
nearby are to be followed.
20.3

General
The work area must be kept free of flammable liquids or combustible material
(such as oil, wood, paper, or piles of rubbish in which sparks could smolder and
urst i to fla e. A y oil spillages should e lea ed up a d the area spo ged or
opped ith sand or a proprietary cleaner.
Suitable and sufficient fire extinguishing equipment must always be stationed in
the immediate vicinity of the work area. All workers should know how to operate
the fire extinguishing equipment. Firewatchers must be appointed in locations
where any fire risk exists.
Hot work should not be carried out while an automatic fire sprinkler system or
drench system is out of action in the area that the work will be carried out, (refer
to Section…: Fire Prevention and Fire Fighting Equipment) unless the system may
be activated by the hot work itself.
Never use an empty drum, tank or container as a work platform or as a support
for welding, cutting or grinding, etc. The torch flame or sparks may ignite vapors
or solid residues inside it. Either use a proper support or clean the container as
described in Subsection 20.12: Hazardous Hot Work on Tanks and Drums.
Physical protection, and chalked warnings, is to be used if there is any danger of
other people touching or standing on work pieces that are, or may become, hot.
Care must be taken that heat, sparks and slag from welding or cutting operations
do not damage existing or surrounding surfaces and equipment or injure people.
Before using any welding or cutting equipment, it must be checked that
everything appears to be in good condition and in operating order. If this is not
the case then the equipment must not be used until repaired (Refer also to
Subsections 20.9: Gas Welding and Cutting and 20.10: Electric Arc Welding for
specific checks that should be done prior to using welding/cutting equipment).
Special care must be taken when welding pesticide spray equipment as many
insecticides decompose and produce the toxic phosgene gas when heated.
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Chapter 2: Safe Work Practices
Section 14 : Hot Work

Firewatchers
Firewatchers are required whenever any fire hazard exists, and whenever the
hot ork per it states that one is required. It is the responsibility of the
perso i harge that the fire at her u dersta ds the da gers of hot ork, the
hazards involved with the work to be undertaken, the duties of the firewatcher,
and how to use the appropriate firefighting equipment.
Deciding the requisite number of firewatchers required on the installation for a
jo is the respo si ility of the perso i harge i o ju tio
ith the
supervisor who authorizes the hot work permit. The decision should be based
upon what is reasonably practical while ensuring safety, as well as the time
period involved.
The sole duty of the firewatcher(s) during the work shall be to act as firewatcher.
The duties of a firewatcher shall never be combined with that of a welders mate.

20.4.1

Firewatcher Training
Firewatcher assigned to fire-watch duties should be given initial basic training on
the general aspects of fire prevention and first aid firefighting. Further training
should include the following:

20.4.2



types of portable fire equipment available



general procedures and permit-to-work systems applicable to hot work
operations



Firewatchers duties.

Fire-watch Duties
The duties of the assigned firewatchers include the following:


checking all hot work area for possible ignition sources and/or presence of
combustible materials prior to, during and after, hot work operations,



ensuring that suitable portable fire extinguishers, fire hose reels, fire
blankets, etc. are located and readily available for emergency use at all hot
work sites. A fire extinguisher is to be at immediate hand.



maintaining a constant watch during actual hot work operations for
possible sparks, hot slag, or hot spots etc. which could cause fire. This duty
may require inspection of both sides of walls, under floors, and in roof
spaces.
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Section 14 : Hot Work



initiating emergency action in the event of the start of a fire. This includes
immediately warning the welder and nearby workers, and attempt to
extinguish it while it is still small. If the fire is not quickly put out the
firewatcher is to ensure that the site alarm is activated.



re-checking the area after completion of hot work to ensure that all work
surfaces have been cooled to normal temperature and that no hot slag,
smoldering debris or any other ignition source remains and then if
necessary, thoroughly wetting down the area and all areas in which a spark
may have penetrated. Re-inspection of an area may have to be continued
regularly for an extended time. In the case of controlled cool-down of the
work place this period may run into many hours.

Ventilation
The work area should always be well ventilated when welding. Ultraviolet light
from welding changes oxygen in the air to ozone that irritates the lungs. There
are toxic substances in fluxes, filler rods, coatings and cleaning agents. Other
poisonous fumes are produced by welding, cutting or grinding metal coated with
paint, resin or varnish. Carbon monoxide is also produced; it is odorless and leads
to unconsciousness and even death at concentrations of greater than 50ppm.

20.6

Elevated Welding
(Refer also to Section …: Working at Height.)
Welding or cutting in elevated positions shall be conducted only under safe
conditions. A full safety body harness connected to safety lines shall be worn at
certain heights and above (see Se tio …: Working at Height). Warning signs,
warning tape and ceramic rugs shall be placed below areas where welding or
cutting is being conducted where slag and sparks would fall down and may injure
personnel, damage equipment, or cause ignition.

20.7

Pre-heating and Post-heating
Extra planning is required where it is required to pre-heat and/or post-heat a
work piece as part of the welding procedure. In particular the need to provide
safety cover for the total work period, including the natural cool-down phase
must be borne in mind. In many cases, where heavy gauge plate work or large
sections are involved, it may be many hours before all heat has been dissipated
and the temperature is low enough to be considered safe.
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Hot Work in a Confined Space
This procedure for entering and working in a confined space is set out in
Section …: Confined Space Entry
Never enter a tank or vat to carry out cleaning or hot work unless you are
suitably trained. Any work in confined spaces is extremely dangerous and should
not be attempted by inexperienced people.
Do not attempt to weld, cut or grind if the presence of explosive vapors or dusts
is suspected. Test the atmosphere with a suitable gas detector.
Keep welding plant outside the confined space and run leads only to the work
area.
When welding in a confined space ensure that the attendant understands the
welding plant being used and is able to shut it down properly and quickly in an
emergency.
Remove gas torches and hoses or leads from the space every time that work
stops - even for tea breaks. A small leak, even for a short time, could result in an
explosion when work re-starts.

20.9

Gas Welding and Cutting

20.9.1

General Safety
Never use oxygen to blow dust off clothing as the increased oxygen
concentration trapped in the fabric can cause clothing to become highly
flammable, burning as if were soaked in petrol. Likewise never use oxygen to
s eete the air.
Acetylene forms an explosive mixture with oxygen at concentrations ranging
from 2% - 82%. Leaking acetylene is easily identified by its garlic or onion smell.
Copper forms an explosive compound (copper acetylate) with acetylene which is
likely to explode on impact. For this reason never use copper or any material
containing more than 70% of copper to join acetylene hoses. The proper fittings
must always be used.
Acetylene is an unstable gas and dangerously so at pressures over 100kPa. For
this reason the regulator on the gas equipment must never be set higher than
this pressure.
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LPG (used in cutting) is heavier than air and will therefore collect in low-lying
places. For this reason it should not be used in trenches, holes or places where it
can spill down to a lower level. LPG forms an explosive mixture with oxygen at
concentrations of between 2% and 10%.
When lighting up gas welding and cutting equipment always use friction or
electric lighters, never use a cigarette lighter or matches. Correct light-up and
shut-down procedures and sequences must always be followed.
Flashback arresters must be used on all gas welding and cutting equipment.
Key spanners shall be left in position on cylinders when in use so that they can be
closed quickly in an emergency.
Hoses must not be wrapped around cylinders or regulators, as a leak or flashback
could cause even more damage. Instead, they should be looped around a hook
or similar.
Gas equipment should be regularly (see the site Planned Maintenance Schedule
for details) checked for leaks by using soap and water or a proprietary leak
fi di g solutio su h as S oop .
Care should be taken to keep hoses and other equipment from obstructing
passageways, ladders and stairways.
Never use oxygen to run pneumatic power tools as any oil or grease in the tool
may burst into flames or explode.
Never fill oxygen cylinders with compressed air from an oil lubricated
compressor. This is because residual oil in the air will be deposited in the
cylinder. If the cylinder were then refilled with oxygen, an explosion will occur.
Any oxygen equipment that has been used with compressed air must be
downgraded and not used for oxygen again.
Never lubricate with grease or oil, any equipment that will be used for oxygen
service. These substances can ignite violently in the presence of oxygen, and if
the oxygen is under pressure an explosion may result.
20.9.2

Storage and Handling of Cylinders
Do not use unlabeled or unmarked cylinders. If cylinders are unlabeled or
unmarked then they must be returned to the supplier.
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Cylinders are to be stored safely and securely in such a way that they are
prevented from falling. Cylinder Caps must always be fitted before a cylinder is
moved, unless it is secured in a purposed made trolley. Do not store cylinders
near elevators, stairs or gangways or in unventilated enclosures such as
cupboards. All cylinders must be kept away from electrical apparatus, heat and
other sources of ignition.
Oxygen cylinders shall be stored separately from fuel gas cylinders and empty
cylinders must be stored separately from full ones and with their valves closed
and caps on.
Cylinders must be handled one at a time and if necessary, lifting assistance
should be provided only by means of rope slings, not by chains or magnetic lifts.
Keep all oxygen cylinders and fittings in a place where they cannot be
contaminated by oil or grease.
Always store and use acetylene cylinders in the upright position. Acetylene
cylinders are filled with a porous material that contains acetone into which the
acetylene is dissolved. The acetone keeps the acetylene stable. If the valve is
opened when the cylinder has been on its side, the liquid acetone will be
withdrawn with the gas. If a cylinder has been on its side, stand it upright for at
least one hour before use.
Similarly, LPG cylinders should be stored and used upright as LPG is a liquid
which is likely to seep through the valve.
For more details on the storage of gas cylinders, refer to Section 13: Hazardous
Substances.
20.9.3

Checks
All gas cylinders, supply hoses and ancillary equipment must be checked
regularly to ensure they remain in good condition. Special attention should be
given to ensuring that supply hoses are free of any signs of cracking of the rubber
coating.

20.10

Electric Arc Welding
All care must be taken through the use of appropriate shielding to protect
personnel, including passersby, fro the hazards of ar -eye .
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Under normal operating conditions it is not possible to get an electric shock from
an electric welder. Should anyone receive one, the power supply must be shut
off and disconnected. The machine must not be restarted until it has been
cleared by a registered electrician.
Al ays treat all ele tri al e uip e t as li e . Do ot take ha es. Keep ater
and other liquids away and keep yourself dry. Do not arc weld in wet conditions.
A reliable automatic control must be fitted to reduce the no-load voltage if it is
unavoidable for AC welding to be performed under wet conditions. This is to
prevent shock.

20.10.1



Use an isolating transformer with all portable electrical equipment.



Keep leads and cables clear from obstructing passageways, ladders and
stairways.



Use only cables of a sufficient capacity to carry the current used. Do not
overload.



Use only a proper earthing clamp or bolted terminal. Never earth to
pipelines carrying gas or flammable liquids, or to conduits carrying electric
wires.



Use only standard cable connectors.



Use only an insulated hook or other suitable device to hold the electrode
holder when it is not actually being used.



If using a welding generator driven by an internal combustion engine inside
a building or confined area, the engine exhaust must be ducted to the
outside air.



Input cables and extension leads should be kept tidy and as short as
practical (try to use suitable lengths with as few connectors as possible).



Take particular care in earthing portable welding machines driven by an
internal combustion engine. Where an earthing connection is provided, it
ust e used i a orda e ith the a ufa turer s i stru tio s. (This is
also very important when using ancillary power supply for drills, grinders
and other equipment.)

Checks
The checks listed below should be carried out before using electric welding
equipment.
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If the machine has become wet, disconnect the primary power and dry out
before use



Check the welding cable for insulation damage



Reject all welding lead spliced within 3m of the holder



Check MIG or TIG gas hoses and fittings for leaks



Check electrode holders for loose or exposed connections to reduce shock
hazard



Check the welding machine is earthed, paying particular attention to the
condition of the earth connections.

Hot Work Permit
Before any hot work can be carried out in a designated area or on tanks and
dru s a Hot Work Per it ust e o tai ed. This ill al ays e u der o er of
a General Work Permit (Refer to Section …: Permit To Work System). The Hot
Work Permit is presented at the end of this section.
Before hot work requiring a permit is carried out, the need for hot work should
be questioned. If it is practical to carry out the jobs without hot work then hot
work should not be done.
The hot ork per it ide tifies hether a fire at her is re uired a d, if so, ho
many.
A hot ork per it is required for the following situations:


any hot work within the power plant



any hot work within buildings



any hot work near or adjacent to operating mechanical equipment,
pressure piping or pressure vessels, hydrocarbon pumps, producing wells,
gas compressors or any other fuel source



any hot work in a hazardous area



any hot work on vehicles



any hot work on tanks or drums no matter the location



a y hot ork a y here that a o fi ed spa e per it has ee raised



any other time when a relevant hazard is perceived to exist.
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A hot ork per it is not required under the following situations:



20.11.1

normal hot work within the workshop
hot work in non-hazardous open-air situations
hot work in approved areas designated as safe for unrestricted hot work.

Safe Hot Work Areas
These areas will be identified by the site safety committee and communicated in
map form in the appropriate arrangement for Site Specific Safety.

20.11.2

Considerations
A shift or department supervisor who is satisfied that it is safe to proceed with
the ork is the o ly perso a le to appro e a hot ork per it .
Prior to performing any hot work in other than an approved safe hot work area,
the perso i harge shall re ie the operatio s to e perfor ed ith the
relevant supervisor.

20.11.3

Precautions
The following precautions must be taken.


When working on pipe systems, all lines in the work area shall be traced to
confirm both that the correct system has been identified, and that there is
no risk from other systems nearby. Associated hazards are to be
considered carefully.



All lines on which welding is to be performed shall be blown down. In
certain cases where it may be unsafe to blow down the line being worked
on, a hot tap procedure approved by the Operations Senior Supervisor or
Production Senior Supervisor may be used.



Operation of valves, on effected systems, is prohibited during welding
operations.



Portable gas detectors shall be used to ensure no combustible mixtures are
present before and frequently while, performing hot work around tanks,
pressure vessels, compressors, all enclosed areas or other areas where gas
may be present.
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Where hot work is to be carried out near to ventilation intakes and
compressor suctions, ensure that the equipment is shut down and tagged
off under the relevant General Work Permit. Do not un-tag the equipment
until the fumes and smoke have cleared.

A copy of hot work permit form and a hot work checklist can be found at the end
of this section.
20.12

Hazardous Hot Work on Tanks and Drums

20.12.1

General
Severe explosions and fires can be caused by the application of heat to pipes,
tanks, drums and similar vessels which have contained flammable materials. In
some cases only a pin point of heat or a spark can be enough to set off an
explosion.
Personnel should be wary of trusting what container labels say. A label may not
correctly indicate the contents, as a container may have been used to store other
substances.
If one compartment of a two-compartment tank has to be repaired, cut or
ground, then both compartments must be made safe.

20.12.2

Hazardous Hot Work Substances
Substances that pose a hot work threat are and may have been in tanks or
drums:


any volatile liquid that releases flammable vapor at atmospheric pressure
(e.g. petrol, acetone, white spirits, etc.)



any non-volatile oils or solids that release flammable vapor when heated
(e.g. diesel oil, tar, greases, linseed oil, tallow, soap, etc.)



any acids that react with metals to form hydrogen (e.g. sulphur acid, nitric
acid, hydrochloric acid, etc.)



any combustible solids or finely divided particles which may be present in
the form of an explosive dust cloud (e.g. fiberglass, milk powder, sulphur,
etc.)



any chemical compound that decomposes and forms a hazardous vapour
when heated.
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Cleaning of Tanks and Drums
There are essentially three cleaning methods which are:




the ashi g ethod for solu le su stances
the oili g ethod
the stea i g ethod for i solu le su sta es.

Care must be taken to ensure that a container is properly cleaned before hot
work is carried out. Shortcuts at this stage may be fatal.
Prior to cleaning, the container must be thoroughly emptied of the substance
which must be disposed of carefully check Material Safety Data Sheet (MSDS). If
caps or bungs need to be removed then non-sparking type tools (e.g. those made
of bronze) are to be used. If the container has held a corrosive or toxic substance
then, rubber or PVC gloves and a face shield or goggles to protect eyes from
splashes are to be worn.
20.12.3.1 Washing Method
The container must be filled with water and drained several times. This method
is suitable only for water soluble substances. This method is particularly suitable
for acids such as hydrochloric or sulphur acid.

Figure 20.1: Washing with Water
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20.12.3.2 Boiling Method
The item to be cleaned must be completely immersed in the boiling water so
that water fills, as well as surrounds, it. It is essential that proprietary degreasing
detergent (not household detergent) is added to the water, particularly if the
tank has held petrol, paraffin, diesel, oil, grease, etc.
Strong alkalis such as caustic soda will attack aluminum and its alloys, producing
hydrogen. If containers need to be treated with alkalis, then one of the weaker
cleaners should be used. Overalls, a PVC apron, gloves and safety glasses or a
face shield must be worn to prevent strong alkaline cleaners being splashed onto
skin or into eyes.
Fabric or leather gloves should be worn when handling containers that have
been steamed or boiled as the metal becomes very hot.
20.12.3.3 Steaming Method
Steam volatilizes oils and greases and is particularly suitable for tanks and drums
that have held these substances.
If the container has held a highly flammable substance, then precautions must be
taken to prevent the accumulation of static electricity. The tank and steam pipe
should be earthed and the steam pipe should be electrically bonded to the tank.
It is important that an outlet be provided for the steam so that pressure does not
build up and to allow condensates and sludge to drain away.

Figure 20.2: Steaming
Containers should be steamed for no less than 30 minutes after every part of the
container has become too hot to touch. Checking that the condensate is free of
oil or other material is a good indication of whether cleaning is complete.
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20.12.3.4 Trichloroethylene (or 1,1,1-Trichloroethane)
(These products must be used with great care as they are highly toxic and are
generally not recommended)
Stubborn oil sludge deposits may be washed out with trichloroethylene (or 1,1,1trichloroethane) but these products must be used with caution in well ventilated
areas as they have a narcotic effect. Treatment must be followed by a further
cycle of steaming because of the possible fire or toxic hazards and the risk of
forming poisonous phosgene gas when heat is applied.
20.12.3.5 Cleaning Methods NOT to be Used
Blowing out with compressed air as this method does not remove solids and
residual deposits that are capable of producing fumes.
Cleansing with carbon tetrachloride as this solvent is inherently toxic and may
form poisonous phosgene gas when heat is applied. It may also react with the
metal on the drum.
Cleansing with trichloroethylene or 1,1,1-trichloroethane is not recommended
and must only be used as a last resort as discussed previously.
20.12.3.6 Checking
Following cleaning, the inside of the container must be checked for residual
vapors or solids. It should be noted that any equipment such as torches etc. must
be safe for use in flammable atmospheres.
An item can be considered safe for hot work when no solid residues or vapors
can be detected by sight or smell. If an instrument such as an explosimeter is
used, the absence of a reading does not necessarily mean that the container is
safe to weld. This is because the meter tests at atmospheric temperature, not at
welding or grinding, etc. temperatures.
If following cleaning flammable vapors or sludge deposits are detected, then the
lea i g pro ess should e repeated or the essel should e i erted prior to
carrying out hot work.
20.12.4

Additional Precautions - Inerting’

20.12.4.1 General
As an additional precaution, but not instead of cleaning, the vessel can be
i erted y repla i g the air i the essel ith ater, stea or a i ert gas.
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20.12.4.2 Filling with water
If using electric welding gear to make a repair, then the vessel should be
completely filled with water. A vent should be fitted to relieve any pressure
generated by steam. Care must be taken to ensure the welding equipment does
not get wet.
If making a repair by soldering, brazing or oxy-acetylene welding near an opening
in the vessel, the vessel should be filled with water leaving a small free air space
at the point where the repair is to be made.

Figure 20.3: Filling with Water
20.12.4.3 Continuous Steaming
This procedure is essentially the same as for steam cleaning, except that steam is
allowed to continually flow through the tank during the welding operation.
20.12.4.4 Filling with Carbon Dioxide
Care needs to be taken that all the air in the tank is displaced and also that the
carbon dioxide does not leak from an exit point at the bottom of the tank as
carbon dioxide is heavier than air.
As a general guide at least 0.5kg of dry ice should be added per 250 liters of tank
capacity to ensure that the tank is completely filled with CO2. Note that dry ice is
very cold and should only be handled with gloves or tongs. This method is only
suitable for small tanks (up to about 1,000 liters). In larger tanks, the CO2 gas will
be so cold and heavy that only the atmosphere at the bottom of the tank will be
inerted.
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While CO2 is not toxic, it does not support life and no one without breathing
apparatus is to enter a tank containing it. Adequate ventilation must be provided
in the area or vicinity of the tank.
20.12.4.5 Filling with Nitrogen
It is recommended that only people with the necessary expertise use this
method. Nitrogen is suitable for inerting the atmosphere in large tanks (e.g. in
the oil industry). It is important that the tank is completely filled with nitrogen. A
light flow of gas must be maintained throughout the welding operation and
during breaks.
While nitrogen is not toxic, it does not support life and no one without breathing
apparatus is to enter a tank containing it. Adequate ventilation must be provided
in the area or vicinity of the tank.
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Figure 20.4: Cleaning of Tanks and Drums for Hot Work
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Returning to Service
In addition to the usual closing up checks tanks, drums, or vessels should be
checked for residues of chemicals, solvents and cleaners as, they may react with
the substances that the vessel is to hold (check the MSDS).

20.13

Safety Equipment
Goggles, face shields or protective glasses shall be worn when burning, welding,
grinding, or striking metal, no matter how small the job may be. Also, all persons
employed as assistants to a welder, or those who have to work near the welding
point, shall wear suitable eye protection. Helmets or shields that have cracks,
splits or pinholes shall not be used. Similarly, a cracked or broken filter glass shall
not be used even for the smallest job.

Figure 20.5: Safety Equipment
Safety goggles must always be worn for chipping or grinding, or when in an eye
danger area.
All welding operations in the open air and close to fellow workers or other
people shall be suitably screened to prevent eye injury, ingress of wet weather,
to contain flying sparks and to protect others from ultraviolet radiation and the
effe ts of ar -eye .
Hearing protection must be worn when performing noisy operations such as
grinding and chipping. Refer to Section …: Personal Safety Equipment (PPE).
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Industrial, overalls (made from flame resistant fabrics such as cotton) and
appropriate eye protection shall always be worn when engaged in welding and
cutting operations. Overalls should be kept fastened up to the neck, with the
sleeves down and fastened about the wrist. Gloves or gauntlets shall be worn for
arc welding, as protection against shock, burns and radiation burns.
If fumes given off from the work are highly toxic, such as those from cadmium,
chromium, or beryllium, then some form of respiratory protection, such as an
air-supplied helmet, is still necessary even if the work is in a well-ventilated area.
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Hot Work Checklist
Before approving any cutting and welding work the General Work Permit Holder and
where appropriate, the area supervisor is to inspect the work area and confirm that
precautions have been taken to prevent fire.
PRECAUTIONS

Sprinklers in service (or disabled if work may cause mal-operation of system)

Cutting and welding equipment in good repair
WITHIN SURROUNDING AREA

Area clear of combustibles

Combustible floors wetted down, covered with damp sand, metal or other
shields

No combustible material or flammable liquids

Combustibles protected with covers, guards or metal shields

All wall and floor openings covered

Covers suspended beneath work to collect sparks

Covers over sensitive equipment
WORK ON OR NEAR WALLS AND CEILINGS

Construction non-combustible and without combustible covering

Combustibles moved away from opposite side of wall
WORK ON ENCLOSED EQUIPMENT
(Tanks, containers, ducts, dust collectors, etc.)

Equipment cleaned of all combustibles

Containers purged of flammable vapors
FIRE WATCH

To be provided during and at least 30 minutes after operation

Supplied with extinguisher, sand bucket, small hose or other suitable
equipment

Trained in use of equipment and in sounding fire alarm
FINAL CHECK-UP

To be made 30 minutes (or greater period if applicable) after completion of
any operation
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