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Electrical Safety in the Lab Is No Trivial Matter
KEER[FRRETL/NE

€ Accident 1
Ef1
At 0:42 AM on February 27, 2019, a fire broke out in a laboratory
Inside a university teaching building in Jiangsu Province. The flames
spread rapidly, filling the entire building with thick smoke. After the
university reported the incident, 9 fire trucks and 43 firefighters
arrived at the scene, using water cannons to extinguish the fire and
cool down the area. The blaze was fully put out by 1:30 AM. The
main cause of the accident was prolonged operation of equipment:
with no personnel on duty in the building at night, the laboratory
failed to turn off the power supply to the heat treatment equipment,
resulting in an electrical overload that triggered the fire.
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Electrical Safety in the Lab Is No Trivial Matter
KEER[FRRETL/NE

€ Accident 2

Hilx 2

* At a laboratory, a muffle furnace was being used overnight to heat samples (ceramic tiles) when the
aviation connector, cable, and distribution box connected to it caught fire. The incident resulted in
damage to the muffle furnace, destruction of the distribution box, and partial damage to the ceiling,
walls, and floor. No personnel injuries or environmental damage occurred.
RXP=E, aREEASHIP#HTER (BER) NEKN, 55HPERENMSHHEE. B5ME
AR K, SHERDHIPZI. BEWER. BORTEAMEZR, TARIHIEMEEIR,

* The exposed copper cores of the two phases came into contact, causing an arc. The arc ignited the
insulation, and the resulting open flame then spread to the distribution box and aviation socket,
leading to the fire.
MAHEE SRR, SlE®Bl, SIMMEEK, MERACIARBRAMMSHEE, SEAKREE,
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Objective
R

€ Basic awareness and understanding on:

XA T RBER R EARINATIERE:

* The possible hazards caused by electricity.

RS ANEE

* Safety measures and practices to avoid those hazards.
B R IX LB EN LTS HEmARENE

e Statutory requirements on safety standards regarding
electrical works, equipment and installations.

BRESEL. REEZENETEREEEENK,
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€ Hazards of Electricity
BB Ry fEke i




Hazards of Electricity
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€ Classification of Voltages
B 52K

* Extra low voltage: n.e. 50 volts a.c. / 120 volts d.c. (between conductors or to earth)

FHRE LR 3RAEIE 50 K/ ERAEBIE 120 1R (SR [a) 5 xTih)

* Low voltage: Exceed ELV but n.e. 1000/ 600 volts a.c. (between conductors/ to earth);
or n.e. 1500/900 volts d.c.

REBE: @I EREE, BaRSMEE / S AEEiE 1000/600 £X; =
B RA#8IT 1500/900 1R

* High voltage: Any voltage normally exceeding LV.

SE EBEATMEIREENAEEE



Hazards of Electricity
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€ High Voltage

=SHBE (
§ A DANGER
* Specific Hazards:

HIGH
TMEE: é VOLTAGE THIS ENCLOSURE
UNDERGROUND
- Generate much larger current CABLE CONTAINS
- Current can jump through air — arcing A DANGER
B ol @l = S e, —— B : HAZARDOUS EELE(i;'I\l:IE(;I;L

- Must maintain a safe distance according %_?‘— VOLTAGE R

INSIDE AUTHORISED

to the voltage PERSONNEL ONLY

KEEP OUT!

I
\,

BIREEERITLEES
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€ Stored Energy
EFRENESE
* Stored electrical energies pose specific hazards because the energy will still be there
after the system has been removed from the power source.
EFNEETFERREE RARERSHARER EENEERATE.
* Depending on its magnitude, the stored energy can cause serious harm to anyone who
IS not aware of Its existence.
RIFEER, BEFNEEUTENKERAFENARENEHE,
* Stored energies commonly came across include those stored in:
TN EFERERREE:
- Batteries
Bt
» A 12-volt car battery can melt a metal bar when shorted across its terminals

12 (NREBBERE, FENEETRLEESE
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€ Stored Energy
EEEENES
e Stored energies commonly came across
include those stored in: {aRRRRE

BN EFREXRIREHE: -
- Capacitors ‘ ’ ' g i >

3

A%
» Store up electrical energy
fEfFREE

» Energy dissipates very slowly !
RE TR IO R 1% ——i—“

» Memory effect - can regain certain
portion of the energy even after

S
discharged 6 d /
(AR A IR ' . =

RE R S 3 R

BIRBEE
» Have to be discharged and grounded

continuously.

IR SR TR I



Hazards of Electricity
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€ Hazards of Electricity
BHNEE

BREFAKEBRRIF,
SEEREEEENE

E

Primary Hazards

THEEE

Electric shock:Occurs when electric current
passes through the human body.
e/ HERBE AN AL

Fire & Explosion:About 15% of all fire
incidents are caused directly or indirectly by
electricity.
KREBIE 29 15% MK REWE N EE
FHEE 5|



Hazards of Electricity
H ek 1
€ Hazards of Electricity
HNEE
* Secondary Hazards
REEE

Burns:Caused by heat energy released by electricity under

certain conditions, e.g., short-circuits, electric arcing etc.

B BEEFEEMT, WER. BlNESF,

B B R PVRE SN
S - Falls and other injuries (e.g. bone fracture etc.): Caused by
the jerk reactions of the person suffering from a minor

electricity shock.

AREXBHEDR, SEAEAR 6

SIRILEHBE



Hazards of Electricity
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€ Harmful Effects of Electric Current to Human Body
HRXN AN EERW
* Electric shock

fib R /8 &

- Sufficient current flowing through the body will create serious harm:

REENERBIAGSEMERS:

Ventricular Fibrillation---- when the heart is affected
INEF R —= MO BE T RE B

Suffocation---- when the respiratory system is affected
=2 EB— PR R G

Cell damage---- by the energy of the electricity current
M ——HEREEE S

Burns ---- by the heat released from the current

Bir——HRERERNHESE



Hazards of Electricity
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€ Harmful Effects of Electric Current to Human Body
R AR E SR
* Electric shock

fhEB /e

- Degree of harmful effect to human body depends on:
fb e 3 AA R R E IR EBURT
Magnitude of current
EEN AN
Voltage
BHESIK

Body resistance

PN NN
The current pathway through the body

Lethal Path BT ARRYEE S
G The duration of contact
A (8]
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€ Harmful Effects of Electric Current to Human Body
HRXN AN EERN
* Typical Body Resistance
B A\ {REEBH

- The total body resistance to electricity is made up of the Skin Contact Resistance and
Internal Body Resistance.

A 2 B8 P R 2 K $ ik B8 P 4 1A B BEL A B
Skin Contact Resistance:From 1000 kilo-ohms(dry skin) down to 100 ohms (wet skin)
RRRIZEME R TIRRERE 20 1000 FRE, #3% REKE I FE = 100 BX
Internal Body resistance:From 100 to 500 ohms
{RNEFE: 100 = 500 BX

* Current through body
I A B
We can now calculate the magnitude of electric current flowing through
the body in an electric shock incident:

BB HEERFREASE R/
Worst condition (when the body is wet):
g EN (NMEEEZR)
220 V/ 600 ohms = 367 mA

220 1K / 600 BX = 367 BL
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€ Harmful Effects of
Electric Current to

Human Body

=1 mA Causes no sensation and is not felt - it is at the threshold of perception.
LRI ETER FAEARI, AT RAMBELT o
u[? Cffacts of Current 1-8 mA Sensation of shoc.k. Not painful. Inqlividual can ]et go at yvill as
muscular control is not lost BB TR, TR, HlREHIG IKRTE
on an Average 4 T TR EEE
EI—EIILfm;Tn\ 33 A A 8-15 mA Painful shock. I\/Iuscula\r control is not lost.
mmeL HITARIAE, AARFEEIREE
15-20 mA Painful shock. Muscular control lost. Cannot let go.
Warning: Figures are HiEmEZl, UREGEIk%ER, TEEEHREHEE
for rough indication 100-200 mA  Ventricular fibrillation. Loss of consciousness. Hold victim to circuit as
only. Do not take long as AC flows.
them too precisely IDEER], KERIR, RABFEREESN, REEZSWRMER L
Z4 LUR{XCAHE =200 mA Severe burns. Severe muscular contractions, so severe that chest
BS2%, FPET muscles clamp the heart and stop it during the shock.
Yo Sy B EERE, BLAEIZUE, RIS MIRZISe SOBE, S3e F a0

AR5



Hazards of Electricity
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€ Characteristics of Electrical Fires
B KRIFR
* Rapid Burning and High Temperature
ERE R, BES.
Strong Concealment
Bk M5
High Suddenness
Rk P38
Difficult to Extinguish
FARU A A
Highly Hazardous
EEMK
Seasonal and Temporal Patterns
Z M S ) M4 AE
Generation of Toxic Smoke
B EMS
Complex and Technical Causes

PRAER S, AR




€ Electrical Systems & Equipment

B

RERRE

Fixed system
EE RS

Wirings

mik

Switches, sockets etc.
RIS

Light fittings
RHAEE

Portable equipment

EHEINRE

Handheld portable tools
FHAFEEA LR

Hand drill/ grinders
F B /AR

Hair driers etc.
W XA

Hazards of Electricity

BB Y se b

Notes:J¥:

We can identify electrical systems and equipment as fixed systems
or portable equipment.
HERGRXEUDAEERZMEREIREME,
Comparatively speaking, more stringent rules and COP are
Imposed to fixed electrical systems, and these systems are
normally protected by more sophisticated safety devices.
BXME, BEBRAERZSE BB ANFRENTE, BREE
BERFMRERIPEE.

Although portable equipment should also comply with
appropriate safety standards, they can more easily be abused.
This is especially true for handheld portable tools.
FEEARFEOFTEHERLEE EESZHEM, FHRHAE
BEXTRLHENIL,
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€ Common Sources, Unsafe Acts, and Hazardous
Conditions

ERXRE. FRETAH. BlRH=R




Common Sources, Unsafe Acts, and Hazardous Conditions
BEHNXE. F*L2ETAH. EELE
€ People at Risk
KB A B

* Electrical installation, maintenance and repair personnel
HRRE. #HRREBAR
- Special safety procedures such as Lockout/Tagout procedures need to be established.

BHEERSER, MM SRR

* Research personnel working on experimental setups. ERESER &
N N = Bix 2 ILAF6Y N
MBS 5 BAR S T M TISEA B \\ “ii

* Users of electrical equipments { } ,.
BRREEAE * i
et L Y T |
EEXERREEMAE . ™ L |
T

- Plant and equipments

T REERE

- Portable electrical equipments SN

8¢




Common Sources, Unsafe Acts, and Hazardous Conditions

EWNKRE. TRETAH. BRI

€ Common Sources of Electrical Hazards

BHSEENE KR
* Electrical equipment/ appliances
HRRE/#E:

- Portable electrical tools incl. hand tools
FEABETE (EFmLH)

- Plug/ Sockets/ Extension boards
Sk /R / BRKEIR

- Electric cables
EH 458

- Exposed electrical conductors
RENSHIE

- Metal surfaces/ parts become energized
wHNEBRE / B

- Special experimental setups

BRSK R E



Common Sources, Unsafe Acts, and Hazardous Conditions

EWNKRE. TRETAH. BRI

€ Common Electrical Hazard Sources in Laboratories
SEEELBSKERIR

* Equipment-related Risks: Damaged cables/plugs, improper
grounding, non-compliant equipment.

RERNG: BNk BAR. AEMAE.

* Environmental & Operational Risks: Use of electricity in damp
environments, power overload, messy cabling, unauthorized repairs.
MESBREXNG: FERMEAB. BRI, LEAEL. HEEE.

* Special Equipment Risks: Capacitors, high-power equipment, high-
frequency/high-voltage equipment.

IR ENR: B, RNRRE. 5/EERE.



Common Sources, Unsafe Acts, and Hazardous Conditions

EHURE. TRETA. ElRE=

€ Occurrence of Electric shock
il R EFR
* Electric shock occurs when a person gets into contact with electric current. Such
contacts can occur by way of:
BAREZMERANSA4ERME, EHEATESR:
- Direct Contact
B R
» Direct contact with current carrying parts
B EERT A
» Plan the shut down of the system.
MY RZEYRTE
- Indirect Contact
B FE F Ao
» Contact with current through conductive parts not normally carrying
current
B FE AN SE RS R
> Leakage of electric current

B i i S B A



Common Sources, Unsafe Acts, and Hazardous Conditions

BEHKIRE. TRETAH. BRE=

€@ Causes for Failure of Protection

ﬁ#%ﬁ%ﬁl

Unsafe Installation

ArRERE

Unsafe Equipment

AR

- Unsafe design
B R

- Substandard equipment
RERIREF

Unsafe EquipmentUnsafe wok practices

RN EEl1TA

- Improper Use of equipment
REFEAANS

- Improper Work procedure/ practice
R RTR / BIELRHSE

- Improper or Lack of Maintenance process

gﬁ?):l /JlL%fz— é _Eﬁkgi



Common Sources, Unsafe Acts, and Hazardous Conditions

BERKRE. TRETA. BRI

€ Typical Hazardous Conditions
A G
* Beware of the following hazardous conditions:
HEGBUTERZR:
- Exposed current carrying parts
T B BB AR B
» Open installation- no enclosure
AR LE (LihE)
» Maintenance process- need to open up enclosure
#ipdEF (FHTIE)
» Defective/ damaged enclosure
Sh T aRBE / HIER
- Faulty insulation in equipment
W B SINE
> Leakage of electricity
e



Common Sources, Unsafe Acts, and Hazardous Conditions

BEHUKRERE. FTRETH. BRI=

€ Typical Hazardous Conditions
A BRI R

Beware of the following hazardous conditions:
HEHATER TR
- No/ Improper grounding
Theth / Ay
» Potentially hazardous
FRBERR
- Inadequate working clearance
Rl =8 E
> Increase risk of contact

YIEES YN



Common Sources, Unsafe Acts, and Hazardous Conditions

BERKRE. TRETA. BRI

€ Typical Hazardous Conditions

MBI ZR
*  Examples
151

- Contact with current carrying parts inadvertently

BOME AT R B
» Damaged casing/ cable/ plugs etc. where live
conductors are exposed.
ShE / BT/ ERETIR, SBHESHRE
» Inadequate insulation

Y5 B




Common Sources, Unsafe Acts, and Hazardous Conditions

BEUFRE. FC*LZETH. ECERE

€ Typical Unsafe Practice & Conditions
ﬁi$#éﬁ%ﬁﬁ&%a
Causing Electrical Shock
ZEIE:Y 1)
- Earth wire accidentally pulled out of its plug terminal (not properly wired)
EEEISIMIES L Im TR (BEAH)
Remove plug by tugging the cord instead of holding the plug
FhtER g RS, mIEEERSLIRIE
Earth wire not connected or even cut away Cable not firmly gripped
g R IE RSN, BGEEAEE
Wrong connections at terminals of plug
fEkim TR &R
Inserting screwdriver into earth pin hole to open up covers for live and
neutral pins
Rz TJmANEEL, HEEFKEHNTELEILANER
Plugs are loosely fitted to socket
Sk SRR AL TN
» esp. for two pin plugs (fire hazard)
AHEEWILIEL (FREXKERER)




Common Sources, Unsafe Acts, and Hazardous Conditions

BWRIE. FRETAH. BREHR
€ Typical Unsafe Practice & Conditions
HARZLELTTARG R
* Causing Electrical Shock F 3
75| KRk |
- Badly made joints in flexible cables
B G ELTEAR
> loss insulation capacity
iz M RE TN B
» easily pulled apart
Lk k.
Flexible cable damaged e
EIEER R InE2
Coiling of cable under load condition (fire hazard)
AR NAES (FEARRE)
Damaged or missing covers/ enclosure
ST / FARIAIREER K
- Servicing apparatus without disconnecting power

ARV R BRI IR i (T4 2




Common Sources, Unsafe Acts, and Hazardous Conditions

BERKRE. TRETA. BRI

€ Typical Unsafe Practice & Conditions
HMARZLELTARG R

Overloading— causing fire

FEH—7-B &R KR

- Lower rating plugs (and cable) are used
EATEERENTEL (KB5%)

- Too many plugs are connected to a single
socket outlet via adaptors or extension
socket boards
1B @R e B E K R R EE Fk il
ZhEk

- Cable with insufficient size
EREERAEHNEL

Trailing cables

R B
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€ Protection Measures & Standards
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Protection Measures & Standards

PrirtafE SiRA
€ Safety Standards for Electrical Equipments
HRRERERE
* General Safety Requirements

BATEEK

- The apparatus shall be so designed and constructed as to present no danger, either in normal
use or under fault conditions, providing particularly:
HEZITHFENBRELESFERMEERS TS Tk, TEZHE:

» personal protection against electric shock.

Bt eE A F 1R

» personal protection against the effects of excessive temperature.

Frigt A N BRI
» personal protection against the effects of radiation.
PriEsy A\ B 1R1F
» personal protection against the effects of implosion and explosion.
BB IEEAN F R
» personal protection against the effects of mechanical instability and of moving parts.
SR A T E K E s A E A F R
» protection against fire.

B K AR



Protection Measures & Standards

BrirfEe SR
€ Safety Standards for Electrical Equipments
HRRERERE
* Safety Standards for Equipment
RELENRE
- Prevention of Electric Shock

BrfitEs

» Enclosure/ covers/ vent holes for limiting accessibility of live parts
Sh5z / =tk / BRFLFH IR B e wR AV O Rl & M

» Provision of protective earthing
ERPERE

» Insulation of live parts -- adequacy of insulating materials
T ER R 4 2 —— BEMRLFIATR

» Adequate creepage distance and clearance between conductive parts
SHEBMEIFA BRI CHEEF B S8R

» Rigidity of wiring connection (at terminals)
B4&um AN M e ERFTEE

» Protections against faults causing accessible conductive parts to become live
B 1E o] il K S B B0 A4 Rl B i B Y AR 3P HE e

» Ability to withstand humid conditions
M 5220 e AR B BE



Protection Measures & Standards

BriRfaiE SR AR

€ Safety Standards for Electrical Equipments
HRRERERE
e Safety Standards for Equipment
RELERE
- Devices
iR B
» Earth terminals
BIHT ER.
» properly connected to ensure effectiveness of earth (to connector socket/
to earth lead from mains)
ERTE, HERENAENM (ShEEERESs / BREhLZER)
» ensure low resistance (<0.1 ohms)
RIE{REPE (<0.1 BR)

» NO excessive corrosion

Tid R



Protection Measures & Standards

BriRfaiE SR AR

€ Safety Standards for Electrical Equipments
HSRERERE
* Safety Standards for Equipment
RELEE
- Devices
HTEE
» Proper plugs and sockets
L MIEE R T EIRE
» Terminals for external flexible cables:
SMERER B i i 3K -
» properly shielded and located (loose strand clear of conductive parts)
FHRFELENERIE (NS OGRS HE MG
» screw terminal will not work loose
Bum T ASIREN
» do not damage the conductors

25287827



Protection Measures & Standards

BriRfaiE SR AR

€ Safety Standards for Electrical Equipments
HRRERERE
* Safety Standards for Equipment
RELERE
- External Flexible Cable
SMEBER B 45
» Adequate cross sectional areas
B EARIATR
» Provided with earth wire for Class | equipment
| KRR FRFEMNLE
» Connecting points of cables relieved from mechanical strain.
B 40 0% F R R R AR A AT /]
» Outer shield protected from abrasion and cut, incl. at point of entry.
MBI EFERMYIE (BAADOL)
» Not be able be pushed back
BN FR HWIENRFRED



Protection Measures & Standards

Uikiaki=)iASE 7 :

€ Safety Standards for Electrical Equipments
HRRERERE
* Some examples illustrating the safety standard requirements

LEIRER KRB

This Is to prevent the
conductors from
getting loose from
the terminals which
may cause Serious
Injuries.

Lt 25 ] [ 1k S M i
TIaE], BR5IA™
EfhE.

i 2

BB=/A HXiEs%

O ZENEHIT I HEIRB L 0 ENBLERELERE

. X
{.@ @

\C )
\@ =i

N

Provision of earth wire for Class | equipment  Connecting points of cables relieved from mechanical strain

| KR FEMEEKE ERPEREIN IR ISR




Protection Measures & Standards

BriRfaiE SR AR

€ Safety Standards for Electrical Equipments
HSRERERE
* Some examples illustrating the safety standard requirements

LEIRER KRG

azaz-g(] }

\

Q) lexible cable

textble cable not
firmly gripped

wMetal c: fo
electriKs ]%’
chagfec

_¢/

Fatal Contact
SRy LN Ll



Protection Measures & Standards
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€ Safety Standards for Electrical Equipments
BRRELERE
* Electrical accessories should have the following marks:

BRI TRAS:

- Rated current (amperes)
TMEHER (L1F)

- Rated voltage (volts)
BMEBE (RF)

- Symbols of power supply properties
R RS

- The name or trademark or identifying mark of the manufacturer or seller
FIEFEHE RN EIR. FIRSORBIRE

- Model number (can be product catalog number)

S (TAFmEXES)



Protection Measures & Standards
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€ Safety Standards for Electrical Equipments
BRRELERE
* Electrical accessories should have the following marks:

BRI TAE:

- The first characteristic number of the protection class against access to
hazardous parts and against the entry of solid hazards, if declared to be
higher than IP2X, and for stationary sockets if it is higher than IP4X, the second
characteristic number shall be indicated simultaneously
rft X ek S FRE EA R RN IPFRE —FIEN (EERS
P2X) ; BEEREEEERST IPAX, FERNIREE ZFHEE,

- The second characteristic number of the protection level against harmful water
effects, if declared to be higher than IPXO, and for stationary sockets if it is
higher than IPX2, the first characteristic number shall be indicated
simultaneously
(B B KABIPFRE —FHEE CEEMRE T IPX0) ;| BERFEESEER
ST IPX2, FRINTRFEE —4FIEE

- The number of the standard, e.g. GB/T 2099.1
FRAEZRS, 40 GB/T 2099.1



Protection Measures & Standards
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€ Measures for Preventing Electric Shock Hazards

f e B E R TBIIETE

* Prevention Principles/ Means of Electric shock

fk B I SR/ 77 =X
- Safe System (Protective Devices — Engineering Controls)
LZERGE (RIPERE — TIEEH)
» Required by local code and regulations
& S AR E K
» Required for fixed installation and portable equipment
B L xAMEERNREIFES
* Safe Equipment
LERE
- Use of Safe Equipment (with adequate protection)
FEAEERPRIPIENTERE
* Safe Work Practices
LN ISE
- Safe use of equipment (Proper Use)
RELEEATTE (EHHRE)
* Safety Planning - esp. for non-standard setups
LEMY — THET N IFFRAERE
* Proper Maintenance
E BAZE R



Protection Measures & Standards
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€ Measures for Preventing Electric Shock Hazards

m%&%&&%#m
Protective Devices/Engineering Control (Safe System)
ﬁ% <&/ TiEES (ZREE25%)
Insulation of live conductors (using insulation materials)
SRS (EAEEME)
- Enclosure/ Guarding/ Barrier (for dangerous parts)
ez / BiiPpRE / FE (EEERRER )
- Interlocks (cut off electric power automatically when the barrier is
removed)
KHEE (FREERNBINVIREIR)
- Earth Leakage (Fault) Protection
mHE (&) RIF
- Means for protecting against indirect contact
Br ik (el At a9 R IP 770
» Grounding
Feth
» RCD (Residual Current Device)
FlxEREE (RCD)



Protection Measures & Standards
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€ Measures for Preventing Electric Shock Hazards
fil B8 fe B R TR PG a1
* Earth Leakage (Fault) Protection
mE (&) RiP
- Grounding/Earthing/Bonding
1EHh / FERAERLE

» The purpose is to eliminate the build up of potential difference
between the equipment and the ground.
B BRI ERIEFSHEZ BB AE,

» This is normally done by installing a conductor (earth wire) for
such purpose

BERILETHASHE (%) KIZIRE.

» Without any protection, the potential different across the human
body will be the voltage of the system, i.e 220volts in domestic
supply when there is a current leakage.

TAERPE, REREEBEAT, AEEAXNBENEFTR 58
£, BDmEMHEBER 220 1K,



Protection Measures & Standards
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€ Measures for Preventing Electric Shock Hazards

ful BB, 15 I T BA HE b
* Earth Leakage (Fault) Protection

mE (&) RF
- Grounding/Earthing/Bonding

1EHh 7 FEBRAEKLE
» The Protection is to use an earth wire to limit the "Touch
Voltage" under fault conditions, hence limiting the current

flowing through the human body.
MR BE R AR ERS T HhtE ", #HifkR
Hl MENEER
V=IR
=200x0.1
=20Volts

200A

: P

A

V=Touch Voltage
Fault Current=200A

0.1 ochm
Earth



Protection Measures & Standards
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€ Measures for Preventing Electric Shock Hazards

fil 8 & A T Bh HE I
* Earth Leakage (Fault) Protection

mE (BUE) RiF

- Automatic Disconnection of Power

SkvluE:)
> By Installing specially designed device such as:
Bt eEETAEELNaNE, 0:

v" Residual Current Device (RCD)
FlxEmEE (RCD)




Protection Measures & Standards

BriRfaiE SR AR

€ Measures for Preventing Electric Shock Hazards

fih e f& RO TR+ T

FAULT
SIS o
OPERATING
ROD,e*™ .,

Earth fault on an appliance protected by a
current-operatecd sarth-leakage circuit-breaker.

Earth Leakage (Fault) Protection
e (&) &P
- Simple schematic diagram showing the principle of a Residual
Current Device (RCD)
FlrEMmFRE (RCD) TIERETEE
» The amount of current flowing out should be the same as
those returning to the source,

EEEALT, REBEERNERSREEERNEREF

except in condition where there is a leakage of current.
HREREN, BRsHIEE.
RCD protects by tripping open the circuit when it detects any
current difference.
FrEnxBERNEREER SERENEABEVIEE
B o
» RCD can detect a very small current difference and can trip
open the circuit in a small fraction of a second.

ZEEERWE NG REE, FERES NS,



Protection Measures & Standards
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€ Measures for Preventing Electric Shock Hazards

f e e E M TR ETE

* Bonding Conductive Surfaces
S R E T LB L
- Sometimes you may see bonding wires connecting metallic
surfaces/objects to the earth. The purpose is:
AN=EIEEERRE / MESHENEELZ, HEMNE:
- To maintain an "equi-potential” between metallic objects.
FEEEYEZERET “FHRA
» Equipotential bonding
FHAELLE




Protection Measures & Standards

BriRfaiE SR AR

€ Simple Guidelines For guarding against electrical hazards

HSEEMIFESIEE

* Do not operate electrical equipment when you hands/ body or the environment
s wet.
F&88 / SRR FEEN, VNREERIXEF
Choose equipment that is suitable for its working environment, e.g. flame-proof
type for flammable atmosphere.
RFBEVAREFEERTE, WHRNEEARBRIERS
Inspect electrical tools before use. Never use unsafe tools.
EAHIMeEEMTE, VIERAALETIR
* Avoid trailing cables across walkways to prevent tripping hazards.
B Rt ATTiE, PhitsEEk
* Electrical equipments must be properly maintained by qualified personnel.
B IR EFLIEEA RHTTE AL
* Before maintaining electrical appliances, all switches must be turned off and

cables unplugged.
HIFETIREH], DAKARTAEFRIFRIEE SRk
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BriRfaiE SR AR

€ Simple Guidelines For guarding against electrical hazards

HSEEMIFESIEE

Faulty equipment must be taken out of use and properly labelled.

RS & A AUE IR A FF IEFARIR

Do not overload the circuit by connecting too many appliances to a single socket outlet.
VIMERENMEE FEREITZRE, BRERTH

Properly designed (with fuse protection) extension boards should be used if multiple-
connections to power source is unavoidable.

AR 2 N RAAIERE R, MRS GrRE 2Ry HEKENR

Broken plugs must not be used and must be replaced immediately

BB EEER, BRI ER

Frayed or worn out cables must not be used.

2R Mo A S

Use proper connectors or cable couplers to join lengths of cable. Do not use adhesive
tape

BRG] £ SR A e G A a4, VI
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PrirtafE SiRA
€ Portable Electrical Equipment
EHEAEREF
* C(lasses of Electrical Equipment
BREEN%
- Class | apparatus:
| KR
» protection against electric shock achieved by providing proper earthing for the apparatus
1817 0] S $3th SCIR B fk B AR £
- Class Il apparatus (double insulated):
I Kz (WELHLZ)
» protection against electric shock achieved by double insulation or reinforced insulation.
There is no provision for protective earthing.
WIS N E Y e MR 2E xSRI AL (RIF, TRIPEBESE,
» Double-insulated Tools are designed so that the inner electrical parts are isolated
physically and electrically from the outer housing.
WEMHZ T ENRITRRENBEIEBUHSIMNBINEEDIENBES ETERE,
» Shock protection depends upon the ability of the internal protective insulation and the
non-conductive external housing to shield the user from the electrical parts.
iR RIPR B A SR IR E A SEBIMNRINE, REFRESBSERFAERE,
» No earth wire is required for double insulated equipment.

NEEGRF LT EZ.
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BriRfaiE SR AR

€ Portable Electrical EQquipment

EHEXEREF
* Classes of Electrical EQuipment
B E

- I RE (NEE%)
» Some warning for using double insulated apparatus
MEBELGREEATEEM
If immersed in water, a leakage path for electricity can still occur.
RERNKPE, o iRERIE.,
Handling the apparatus with wet hands, | high humidity or outdoors
after a rainstorm can be dangerous.
ETFHRE. EeRENRSEWNEAIMEANFERR.
Double insulation does not protect against defects in the cord,plug or receptacle.

NEHZGTEVIPEST. fRKSREE AR .
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Uikiaki=)iASE 7 :

€ Portable Electrical Equipment

EBEAES[ET
* C(lasses of Electrical Equipment
BRI K

- Schematic diagrams showing the differences in design between Class | and Il apparatus
| K5 1 KEFRITER

Svymbal for Double-insulation

No earth wire in required

T H it 2k

Connexions for Double-

Connexions for Metalclad )
Portable Drill insulated or All-insulated Portable Drill

Class [ apparatus Class II apparatus
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€ Specific Safety Procedures
ENREERF

* Lockout / Tagout Procedures
R FBRERF
- Applicable Scenarios
ERH=
» Electrical/Mechanical System Maintenance
S/ MR G P
» Operations with similar risks

H A UM g 1AL

- Purpose of Lockout/Tag out procedure:
HAa9:

» To avoid inadvertent release of energy (electrical and / or mechanical)
causing serious harm to people working on the system by Effective
Isolation of power supply.

B AN EHER BEetksE (BSM/ IV ZIMER, WELAR
EREHRE,
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Uikiaki=)iASE 7 :

€ Specific Safety Procedures

TMEERERF A
 Lockout / Tagout Procedures &fﬂ: BL‘L DANGER
EEBER
- Principles of Lockout/ Tagout Procedure HAEHIF VIR E RIS
FEhE _EBiIRE R IR STOP s
» Plan the shut down of the system. J:imﬁﬂﬂ
X R GEHIRTE LOCK OUT

» |dentify all power supply points of the system
RARGREHER
- Develop work schedules and coordination of parties involved
il E 1E AL R IR R TS

» Alert operator and other users of the shut down.

1B AR E R R E A E A R R
» Lockout the power supply points to the system at the most appropriate points.

AREENMNEN RGHE S SShEEM - 81
» Have all workers place their personal & individual padlocks on the lockout

point.

PREEl A REEM E YR MEN AT A



Protection Measures & Standards
BhtPialt SHRE

€ Specific Safety Procedures
EMRERERF

* Lockout / Tagout Procedures
ER LSRR
- Principles of Lockout/ Tagout Procedure
FERE Bz R
> Put a warning tag at the lockout. ’?I
AR E B SOk IE B R AR |
» Release all stored or residual energies (e.g. capacitors, loaded spring etc.)
B EEEERENIREE (WBAHF. NEHESE)
» Test the circuit to confirm it is dead.
MK EEERFAIATER

» Each worker should remove only his own padlock upon completion of his

part of work.

el =pifa, BRELARNERE CHEH
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BriRfaiE SR AR

€ Safety Planning For Non-standard/ Experimental Setups
#h&/%?%ﬁ%kéﬂm

|dentify hazards and anticipate problems

AR EFF A (o)
* Seek help (from supervisors, LHSD etc.) as necessary
PENIKER (NETE. XRERRSLELTF)
* Make appropriate arrangements
wl EH N 2 HE
- ensure adequate control devices
PREFERENEFIRE
- protective devices
IERIPRE
- warning signs
REE TR
- administrative procedures

T EEEREFR
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Emergency & Operational Guidelines

A SR

Electrical Shock Emergency Response Process

il 7 S4B RE
On-site warning to inform other lab personnel
MHETR, FHEEXR=EARA

Insulate/isolate power supply to separate person from

e s electric

shock ......
1 R +

/

flmE / WE, FEARBTHEE

Call for help + report to school fire control center

(88330110) + escalate step by step with key info
R + RIERA RS il (88330110) + FE LIk, i
BRZME B




Emergency & Operational Guidelines

NESEEERE

Item Electrical Shock Emergency Response Process
FFs il N 2L B RTE

Fire control center dispatches security, verifies surveillance; university departments send rescuers after

4 notification
HESIFORRR . ZEE, REEREEREIRAREE
LHSD: formulate plan, allocate materials; Security Department: evacuate + cordon; Lab Service
5 Department: inspect lines + cut power
KEERRSZEA: EAE. FYR, 2RLE BE+ BR, KRERSL EZE + B8
Report to Emergency Command if serious; activate special plan; LHSD supervisor leads on-site command
BRTEN IR 2IEER, BIITMME, HSDRFTAINGIEE
Establish on-site command; clarify disposal process; coordinate materials and on-site handling

I rEEE, RmLERE, MR SISLE



Emergency & Operational Guidelines

NESEEERE

Electrical Shock Emergency Response Process

il N AL B R TE
Low-voltage equipment (<380V): certified electrician turns off branch switch; High-voltage
8 equipment (>1000V): activate high-voltage power cut process{XEi1& & (<380V) #HEH T ¥D
X, 3FEKE (>1000V) BaSERERRE

Isolate equipment + post "No Switching On" sign + cordon; allow first aiders near after verifying no

9 residual voltage
RERE + 5 FiLEE E + Bk, RELZBEAITARRARE
Contact school clinic for rescue; perform CPR on the injured/treat electrical burns (prevent

10 infection)

AR TZHER, XNpEORE 7 / LEE 5 (BREF)
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NESEREERE

Item Electrical Fire Emergency Response Process
FS HSKRN2LERE
Call other lab personnel to assist in fire fighting

PO RIS = A R BIRA

Use nearby fire-fighting equipment to extinguish fire, remove combustibles; evacuate + press manual

2  fire alarm if fire cannot be controlled; cut power first for

Rstiastf KX MBOAY), TEIPKUEE + 2FhRE, E[KKEME

Call 88330110 to report to school fire control center, escalate step by step to unit leader, and provide
3  key information

47 88330110 #IEIEFIFIL, FRLREBMATA, HBPZONER

Maintain a safe distance, control lab entrance, assist in emergency response/evacuation, and keep

4 phone accessible

RIFREER, EEXREAAD, MPINR /B, REFHEIEHE



Emergency & Operational Guidelines

NESEEERE

Electrical Fire Emergency Response Process

BRKRNE24ERE

Fire control center verifies surveillance, dispatches security and volunteer fire brigade to extinguish

5 fire, and reports to university-related departments simultaneously
HESIFOZEE. IRRZSXEEHBAKK, B EIRRBEHERKER]
Security organizes evacuation + cordon; volunteer fire brigade wears protective equipment,

6  extinguishes fire safely after assessment, and does not enter blindly if fire is large
FRELALGH + B, XSERAFEDPRE, THERLXERK, KBRAEEHA
LHSD rushes to the scene with 4-in-1 gas detector and other protective/testing equipment
KRERRESZELETHE —EHRNHFFOF / NREE-I 7
University-related departments assess the on-site situation and announce the end of emergency

8  response after meeting standards

REEAAIIIHEIRZER, BRRENN MWL R
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