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What is electrical work?

+ In Singapore, all electrical works have to
be carried out by licensed electrical
workers as stipufated in the Electricity Act
(Cap. 89A),

+ In short, any work performed on a fixed
wiring instaliation.

* Does not inciude manufacturing of
switchgears, switchboards etc.

+ Does not include the oiling, greasing,
cleaning or painting of any electrical
installation.
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Case Study 1

* The electrical accident occurred in year 2002
at a building which was about to be completed.

*The deceased received a fatal electric shock
while in the process of terminating cables to a
celling rose.

fnergy Makes Authariey

Background

- Prior to the accident, the deceased and his co-
worker were assigned fo shift the location of
ceiling rose at some pillar columns (See

Appendix ).

» Accordingly to the co-worker, they started
work on column C2309. The cables in the
conduit were removed from the terminals of the
ceiling rose and were taped with PVC insulation
tape before they stopped work for dinner.

Crergy Phstier Autzorssy

Background

+ After dinner, the deceased proceed to
terminate the cables into the ceiling rose at
column C2309 while the co-worker proceed o
start work at another column

* The deceased was supposed to join his co-
worker after completion of the work at column
C2309.

« After some time, the co-worker went back fo
column C2309 to look for the deceased. The
co-worker saw the deceased sitting motionless
on the steel frame (see Appendix 11).

Levrgy Markee Autarisy




Observations

- The piliar column C2309 was surrounded by steel
brackets and covered with stone cladding (see
Appendix II). The working area was confined and
humid.

+ 2 sets of 3 cables were identified. The cables
were housed in a length of PVC flexible conduit.
The PVC flexibie conduit was terminated into the
celling rose base and these cables were drawn
beyond this ceiling rose ready to be cut, fitted and
terminated.

Frergy Marrer Aoikarlzy

Observations

= The first set of 3 cables was traced to be one of
the circuits of DIM L1/CHI-GUTTER.

» The insulation of the biack cable was found
stripped at the end exposing 15mm of bare
conductor. A pair of shears was jammed with a blue
cable in-between the cutting biades and was found
hanging.

*This pair of shears belonged to the deceased. (see
Appendix V)

Trorgy Markee Autnorizy

Investigation & Findings

« It was established that the source of supply for the
circuit was controlled by a 20A SPN MCB installed
in the dimmer rack DIM LY/CHI-GUTTER which
was connected via an 63A TPN isolator o a TPN
63A MCB. There was no RCCB protection for this

circuit. (see Appendix V).
+ According to the statement of a witness, the MCB

and isolator was at “ON" position when the accident
happened,

Croar fy Parkee Auchagecy




Conclusion

» Base on the above findings, it can be deduced that
the blue cable was energised at the time of the
accident.

+ The deceased could have received a fatal electric
shock which was transmitted through the shears
that he was holding when hie cut into the blue cable
insulation,

Eeengy Pkt Authariry

What should be done to avoid
danger at this work site?

* This accident could have been
prevented if the source of supply from
the 83A TPN isolator was “Turned-
Off”, locked and tagged out when
work was being carried out.

» The worker should verify the
presence of voltage before
commencement of work.

Crevgy Masker hursacisy
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Appendix I - Inside view of the pillar cobumn (C2399




Sealfabding

Steet Frame for
Cladding

Appendix 111 - Stect frame detail for stone claddin

Appendix 1V - Sheays used by the deceased




Appendix V - Single line drawing of the Dimmer Rack

Case Study 2

+The eiectrical accident occurred in year 2004
at a factory which was about to be demolished.

+The deceased received a fatal electric shock
while in the process of disconnecting the
power suppiy for a fluorescent lighting fitting
installed in a aluminium container office.

Loergr Ma ket Aurnanizy

Background

+ Prior to the accident, the deceased and a few
co-workers were assigned to pack and shift out
the equipment from the factory’s workshop in
the morning and intended to shift out the
aluminium container after lunch for shifting to a
new factory.

» Accordingly to one of the co-worker, he saw
the deceased squeezed through the small gap
behind the aluminium container, to disconnect
the incoming power supply of the fluorescent
lighting fitting to the aluminium container while
the co-worker continued to pack the equipment.

Erargy Moy Aurmorsry




Background

« A few minutes later, the co-worker went behind the
aluminium container to look for the deceased and
found the deceased was lying motionless on the
ground.

» The co-worker tried to reach the deceased, his
hand accidentally touched the aluminium container
and felt numbness. He suspected that it might be
an electric shock and asked one of the workers to
swilch off the power supply to the 13-Amp two-gang
socket-outiet at the distribution beard (DB),

Erergy Moarver Ambartey

Observations

+ The electricity supply to the 13-Amp two<gang
socket-outlet was fed from a nearby distribution
board, protected by a 20-Amp re-wireabie fuse and
controlied by a 60-Amp triple-pole neutral isolator.

* The electricity supply to the flugrescent lighting
fitting was taken from the 13-Amp two-gang socket-
outlet via two numbers of 1.5 sq mm PVC cables
{blue and grey) connected to a 13-Amp plug,

Crergr Harkes Asthorizy

Observations

+ The connection of the blue PVC cable was found
stilf intact in the 13-Amp two-gang socket-outlet.
The insulation of the blue PYC cable was found
damaged about 50 mm from the 13-Amp two-gang
socket-outlet. About 10 mm of exposed copper
conductor could be seen at the point of damage.

* The grey PVC cable was found disconnected from
the 13-Amp two-gang socket-outlet.

£reeyy Masket Authacisy




Observations

View of the 13A two-gang socket-outiet that supply
electricity to the aluminivum container { behing

alumpj o0

Erargy Masbat Auibaciry

Observations
View of the 13A two-gang socket-outlet that supply
electricity to the alumirium container { behind
aluminium containr

3 At ) o
The 13A two-gang socket outlet
« Electricity supply was taken from nearby DB
* Protected by a 20A re-wireable fuse
» Controlled by a GOA TPN isclator

Observations
View of the 13A two-gang socket-cutiet that supply
electricity to the aiuminium contziner { behind
aluminium container

Blue 1.5mm? PV(C cable
+ Connected fo a fluorescent light fitting
inside the aluminium container

ariy




Observations

View of the 13A two-gang sockel-outlet that supply

electricity to the aluminium container ( behind
aivrmin :

Grey PVC 1.5mmzcable

» Connected to a fluorescent light fitting inside the
aluminium container

Errrgy Diarves Authariey

Observations

View of the 13A two-gang socket-outlet that supply
electricity to the aluminium container ( behind
aluminium container

13A plug connected to a two-gang extension
socket-oulle! inside the aluminium container
{with 4m cable)}

Chargy Marks Authority

Observations

Ciose up look of the 13A two-gang socket-cutlet that

supply electricity to the aluminium container { behind
aluminium container )

Eraegy Markes Aatony




Observations

Close up look of the 13A two-gang socket-
outlet that supply electricity 10 the aluminium
container ( behind aluminium container )

pe

The insulation of the blue PVC cable was found
damaged . About 10rm of exposed copper
Leconductar conld be seen at the point.of damage

Erorgy Mysvor batkoney

Investigation & Findings

- Voltage readings of 230V was measured between
exposed conductor (blue PVC cable) and the earth
of the 13-Amp two-gang socket-outlet.

* Voltage readings of 230V was measured befween
exposed conductor {blue PVC cable} and the metal
structure where the deceased was working.

+ Voltage readings of 230V was measured between
the frame of aluminium container and the metal
structure. The test resulis indicated that the
aluminium container was not earthed.
Conseguently, although it was energised to 230V,
there was no fault current to “blow” the 26-Amp

Crergr Fasker Autkbriy
fluse

Investigation & Findings

* Without alering the set up at the accident site, the electricity
supply to the 12A two-gang socket outlet was switched on. A
voltage measurement was conducted on the exposed conguctor of
the blue PVC cable with a volt meter and the readings were
tabulated as follows -

Voltage reading {V}
Between exposed conductor (blue PVC [ 200V

cabie) and the earlh of tha 13A two-gang
socket outlet

Between exposed conductor {lue PVC ] 230V

cable} and the metal structyre

« Atest lamp was lighted up when tested between the metat
structure and the exposed conductor of the blue PYC cable.

= The line-earth loop impedance at the 13A two-gang socket outiet
was measured and found to be 0.68 chms

Crergy Masker Authansy
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Investigation & Findings

* Avoltage measurement was 2iso conducted between the frame of the
aluminium container and the metal structure. The voltage measured was
230V,

= A close examinalion was carried out, Inside the aluminium container,
the blue PVC cable was found to have a cul.

Close-up view of the cut on the
blue PVC cable

Ernrgy Murker Authariy

Investigation & Findings

* The cover of the 13A twe-gang socket outlet was removed
for close examination. The blue PVYC cable was found
connected to the terminal marked ‘L’ of the 13A two-gang
socket outlet {which is ' Live™)

Blue PVC cable
connected {o the
terminal marked ‘L’
of the 13A two-gang
socket outlet

Leergy Masker Authachy

Conclusion

* The deceased could have used much force to pull out the
grey PVC cable. He could also have attempted to similarly
use force to pull out the biue PVC cable and he might have
caused damage fo ifs insulation thus exposing its copper
conductor.

+ At the same time, when the deceased was tugging the blue
PVC cable, the deceased could have caused the cut on the
biue PVC cable inside the aluminium container and caused
the aluminium cortainer to be energised to 230 V.

» The deceased couid have received a fatal electric shock
when his hand came into contact with the exposed
conductor of the blue PVC cable or his back came into
contact with the energised aluminium container.

reogy Parkec Authoricy
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What should be done to avoid
danger at this work site?

« The contractor company should have
cut off the electricity supply from the
main switchboard before
commencement of the dismantling
work.

= Workers should refrain from touching
any bare conductors or exposed
metallic parts when handling electrical
cables.

feergy B Autharky

Case Study 3

The electrical accident occurred in year
1999 at a construction work site

The deceased received a fatal electric
shock while attempting to operate an
electric stirrer to mix some cement for
cement plastering work

Erergy Murkee Autkariny
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Observations

+ Scurce of electricity supply was from a
generator

+ Equipment involved were an electric stirrer
and associated accessories

+ The supply installation was protected by a
RCCB of 30mA tripping sensitivity and the
electricity supply of the electric stirrer was
taken from a walt mounted 13A SSO via a
13AESO

Frorgy ke Authastsy

Investigation & Findings

+ Insulation test was conducted at the DB and was

found to be satisfactory.

The ingoming live and neutral cables to the DB were

transposed at the junction box

Continuity test revealed that the wall mounted 13A

S80 has no earth continuit

= The live and neutral cables were transposed at 13A
plug of the 13A ESC

+ Polarity test on the 13A ESO reveated that the
neutral and earth cable were transposed

* At the electric stirrer, the above mistakes resulted in
the transposed in earth and neutral

.

.

Ercrgy Marknr Autkariy

Investigation & Findings

+ The voltage was measured af the DB:
between phases — 397V
between phase & neutral — 229V
between phase & earth — 220V
between neutral & earth — 0V

+ The wall mounted 13A SSO was tested with
a RCCB fester set at 30mA. The RCCB
protecting the wall mounted 13A SSO did not
trip

Eraegy Hasket Antgriy
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Conclusion

= Based on the evidence gathered, the slectric
stirrer shoutd not be working at the time

» The deceased could have inadvertently come
into contact with the exposed strands of the
live conductor at the jeint and received a fatal
electric shock

+ Appropriate actions had been taken against
the offender

Frovgy Phasbsr Agiharisy

What should be done to avoid
danger at this work site?

» The main contractor shouid have engaged
a licensed electrical worker (LEW) to take
charge of the temporary supply installation

The LEW would test and certify fitness
before the supply installation is turned on

*

The holder of supply instafiation licence
should ensure that all electrical works are
carried out under the direct supervision of
his appointed LEW

Tresgy Maskae Audoricy

What should be done to avoid
danger at this work site?

« Site safety officers, supervisor & worker
should also play their roles to improve
safety at work site

* Intoday's context, CP 88:Part 1:2001
requires the use of socket-outlet assembly
{SOA) for the connection of portable
electrical equipment at work site

Corty Parbee Auttiorsey
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Equipment & accessories involved

2-gang 13Amp extension
] socket-outlels

Electric Stirrer
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Case Study 4

The electrical accident accurred in year
1999 at a residential condominium
building

The deceased received a fatal electric
shack while in the process of fixing
current transformers {(CTs) at the
busbars cempartment of the main
incoming switchhoard

Lemrgy Marknt Authority
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QObservations

+ Two MCCBs were installed in this compartment,
one on top of the other. The MCCB that was on
top was rated at 500A and the MCCB at the
bottom was rated at 300A

« There was no intermediate barrier put up to
prevent direct contact with the busbars of the
S0CA MCCB while the deceased was working on
the 30CA MCCB

Ereagy Phiver Anthacly

Observations

* Aring spanner was found in electrical contact
with the blue phase outgeing terminal of the 300A
MCCB catching o {0 a hexagonal nut

Patches of burned human tissues ware found
stuck at the red phase oulgeing terminal of the
500A MCCB

Leergy Macker Aicharsy

Investigations & Findings

+ Vollage readings of 400V between phases and
230V between various phases and neutral were
measured at the outgoing terminal with the 500A
MCCB

Lmargy Uiasber Autkotisy
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Conclusion

-

The deceased could be tightening the nut
securing the last CT when his left shouider
accidentally came into contact with the exposed
‘ive' (red phase) outgoing of the 500A MCCB

The other parts of his body were in contact with
the metal frame of the panel and formed a refurn
path for the current to flow through his body and
received a fatal electric shock

Appropriate actions were faken against the
cffender

Ermriy Mlarkes Autharley

What should be done o avoid

danger at this site?

The S500A MCCB should have been switched off
while work was being carried out on the 300A
MCCB

If switching off the 500A MCCB was not possible,
insulating barrier should be used fo cover the ‘five
outgoing terminais of the 500A MCCB

The holder of the electrical installation ficence
should inform his appointed LEW so that the
necessary safety measures could putin place
before commencement of work.

Lrergr Marker Aushority

Photo No. 1

'Live” ouigoing
1erminals of 500A
MCCB were not
covered with
insulating barrier
while work was being
carried out at lower
compariment of panel

£reegy Masker Amboraty
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Photo Mo. 2

Ring
spanner

Ereegy Mk Aushatiny

Photo No. 3

Patches of bumed human tissues stuck at the red
phase outgolng terminal of the 5004 MCCB

Cnergy Marker Avtmorsy

Common Mistakes

+ Human errors — negligence,
ignorance, compiacency etc

» No proper earthing, no RCCB
protection

Erargy Paskor Autherizy
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Preventive Measures

= Always appoint a licensed electrical
worker to carry out/supervise
electrical work and to take charge of
temporary electrical/supply
installation.

The licensed electrical worker would
design, test & certify fithess of the
electrical/supply installation

Preventive Measures

The licensed electrical worker would
put in place the necessary safety
measures before commencement of
electrical work.

The contractor company can
cultivate a safety culture and raise
electrical safety awareness among
the workers.

Leargr Parkat Authariny
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