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Guide to the Wiring Regulations

ESSENTIALS
Up to 50 outlets in final circuits
can be tested together as
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Figure F 3.7 Insulation test of a group of circuits.
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AC-1 zone: Imperceptible A curve: Threshold of perception of current
AC-2 zone: Perceptible B curve: Threshold of muscular reactions
AC-3 zone : Reversible effects: muscular contraction C, curve: Threshold of 0% probability of ventricular fibrillation
AC-4 zone: Possibility of irreversible effects C, curve: Threshold of 5% probability of ventricular fibrillation
AC-4-1 zone: Up to 5% probability of heart fibrillation G, curve: Threshold of 50% probability of ventricular fibrillation

AC-4-2 zone: Up to 50% probability of heart fibrillation
AC-4-3 zone: More than 50% probability of heart fibrillation

Fig. F1: Zones time/current of effects of AC current on human body when passing from left hand to feet
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Results: Test No4

|3wnd+~\_
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>225°C 1437 *Fli L]

50°CJ/122°F
> Indicates Meter Pegged

Figure 3. Test 4 - 22,600 - A rms, 480-V, fault initiated on line lug of size 1 starter, feeder protected by a 640-A noncurrent-
limiting overcurrent protective device, and fault was cleared in 6 cycles.
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Approximate
Location of Incident
Circuit Braskar
with
Pro
Remains of
Shirt Rubber
Insulating
Mat Used by
BEE1
Remains of Radiation
Badge Lamyard

Figure 2-1, Scene immediately after the accident

Worker's
Knee within
the Arc Flash
Shadow Voltage
Rubber Detector
Mat

Figure 2-3. The insulating mat with the outline of BSE-1's knee in the arc flash shadow
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-

»
Bz

100% Covered in Arc
Flash Residue

Figure 2-9, Closeup of the screwdriver the Board believes BSE-1 was using
when the arc flash occurred

Figure 2-8. Closeup of one of BSE-1's bumned gloves
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(b % sssiuna LT
X J EThD)
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UIEN WOYLTY bWONDIHUUY Iﬁuq‘uu 700

Uninsulated Hard Hat
Incident |
Screwdriyer
v
Remains
~ of the
Left Short
Sleeve

Left V-
" Rated
Glove
with
- . Leather
Right V-Rated _ : : & Froseotor
Safety Glove . '
with Leather

Protector
TEW ‘

Button Strip (m‘Y : Remains of
portion m_dh : Worker's Short-
front of the shirt) .

Sleeved Shirt
Figure 2-6, BSE-1's bumed shirt and his flash-damaged PPE and tools
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Arc Flash Limited Restricted  Source: https://easwaikato.co.nz/arc-flash/
Boundry Approach Approach
Boundry Boundry
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Arc Flash Faceshields Arc Flash Hoods FR Knit Hood Balaclavas Electrical Gloves

(arc flash faceshield)
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] 4 cal /em? i 8 cal/em?
Arc Rated Clothing Arc Rated Clothing

# AR long-sleeve shirt and pants, or AR coverall # AR long-sleeve shirt and pants, or AR coverall
# AR face shield, or AR flash suit hood # AR flash suit hood, or AR face shield and

MINIMUM ARC RATING OF MINIMUM ARC RATING OF

# AR jacket, parka, rainwear, or hard hat liner AR balaclava
(as needed) # AR jacket, parka, rainwear, or hard hat liner
(as needed)

Protective Equipment
# Hard hat

# Safety glasses or safety goggles
# Hearing protection (with inserts)
# Heavy-duty leather gloves

# Leather footwear (as needed)

Protective Equipment
# Hard hat
# Safety glasses or safety goggles
# Hearing protection (with inserts)
# Heavy-duty leather gloves
# Leather footwear

25 cal/em?2 40 cal/em?
Arc Rated Clothing Arc Rated Clothing

# As required: AR long-sleeve shirt, AR pants, # As required: AR long-sleeve shirt, AR pants,
AR coverall, AR flash suit jacket, and/or AR AR coverall, AR flash suit jacket, and/or AR

MINIMUM ARC RATING OF

MINIMUM ARC RATING OF

flash suit pants
# AR flash suit hood

flash suit pants
# AR flash suit hood

# AR gloves # AR gloves
# AR jacket, parka, rainwear, or hard hat liner # AR jacket, parka, rainwear, or hard hat liner
(as needed) (as needed)

Protective Equipment
# Hard hat
# Safety glasses or safety goggles
# Hearing protection (with inserts)
# Leather footwear (as needed)

Source: https://twitter.com/shivehattery/status/656603363325296640

Protective Equipment
# Hard hat
# Safety glasses or safety goggles
# Hearing protection (with inserts)
# Leather footwear (as needed)
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ASTM Labeling Chart
Natural Rubber Electrical Insulating Gloves

Class Proof Test Max. Use Insulating Rubber
Color Voltage AC/DC Voltage AC/DC Glove Label

00 2500/10000 500,750 ( 10 SME™ SEv

AKX USE VOLT S5V AC

Beige
©  5000/20000 1,000/ 1500
Red
g
s 1 10000/40,000 7,500/11.250 ( 10 L
& White
£
s
g 2 20,000/50,000 17,000/25500 ( 10 ZME™ T
Yellow

30,000/ 60,000 26,500/ 39,750

Clearance

2 40,000 / 70,000 36,000 / 54,000
Orange

Glove Class
Source: https://workgearz.com/why-do-electricians-wear-rubber-
gloves-while-working/

Source: https://www.licensedelectrician.com/Store/OE/Insulated-Gloves.htm

[y

LUULERENNN ANz AL ULSIAUL AN

CLASS 0 SLEEVES

Category: Rubber Insulating Sleeves

AC Maximum Use Voltage: 1,000V
AC Proof Test: 5,000V

DC Maximum Use Voltage: 1,500V
DC Proof Test: 20,000V e
Style: Curved Elbow oy == )
Colors: Single - Yellow

CLASS 2 SLEEVES
CLASS 1 SLEEVES Category: Rubber Insulating Sleeves CLASS 3 SLEEVES

Category: Rubber Insulating Sleeves

AC Maximum Use Voltage: 17,000V Cotgory: Rubbir lseutiting Slesves

AC Proof Test: 20,000V

DC Maximum Use Voltage: 25 500V
DC Proof Test: 50,000V

Style: Curved Elbow

AC Maximum Use Voltage: 7 500V
AC Proof Test: 10,000V
DC Maximum Use Volitage: 11 250V

AC Maximum Use Voltage: 26 500V
AC Proof Test: 30,000V
DC Maximum Use Voltage: 39 750V

DC Proof Test: 40,000V DC Proof Test: 60,000V
. Colors: )
Style: Curved Elbow Style: Curved Elbow
Colors: Single - Yellow * Single - Orange Colors: Bi-color — Yellow over Red
* Bi-color - Yellow over Red / Black over Yellow / Black
over Orange

[

S99INY193 05999 UIU NN NTRT ALz au T ULSIsL L
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sasunilsnuvinde wamaingmiuaulwwh 18,000 Volts
GARGAS |1 1SO 18 KV A j
%WT%
g L PN S
A

|-
SPECIFICATION & PROPERTIES =t ~A8

Uppw Tl grain Pigracied 1pd1 leather. -

Using 1 Pubparrite abssnvin)
Iowsh ¢ Marovetbe - Wi parade on E1A d
Oumsche : Iqected - Ousi-derwty U
e 1 NTOE
THCA. HALAP

Noa ) PARSSTE

Won canductes - Sectrcal shock sesistance w18 WY
Tos a1 Shes tee cop
Sundied | ASTV P10, EN 20048

Resrion alactrical chreufts 600 volty

ASTM F243.05 EN 150 20045

NEEE

Source: sprexintematicnal. com/en/products/protective

ear/delectric-footwear/dielectric-boot/

UINRsAYFAUSUNUINANATA AP LzauAULsIAu W

wNLsfvdunTuulngi
Class E 22,000 Volts w&@-ns17a
Class G 2,200 Volts a@-ns1e

nuonOnsou dnsudnonssy wiolwuh
www.supersafetythailand.com
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Source: https//www.ind convproddetal/live-wiremen. Source: https://carmarotecno.comVbare-hand-Uve-Une-work

shoes-cor suit-2363538559 1.htrnl Jeonductive-suit_0650_400px/

weuUIUIWAN (Insulation Mat)
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Scurce: https://vwww.insulatingmats.com/iec611 11-electrical-nsulation-mats-
fully-explained/

Source: https/Awwaw.alibaba.com/product-detail/hish-voltage-insulation-
mat-electromat-recyclable_50020689772.htm!

wanendeosiunisduaing / Uhevinuduadng (lock out / tag out)

P}
2

\ATDIATINABUAINYNABIVDIVIAITU (socket tester)

LA DINTIVADUT AU
Junlaufy

LA389R 529U TIRULNTN (voltage detector)
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(surge voltage) dulleanainiliel visen1sianseannHelninsegs

Be rated for highest
voltage level

B .

Line-to-neutral voltage [V}
CcATH

Transient overvoltage vaiue [V]

CcATH CcATIV
4000 6000

8000

12000

300 56

60 00

1000 o0r
Source: hitps/Awwe.gennect net/ \ocations-th o

surement-categories-and-catdabeling

] Ao [ [ L4 ' = =
LL@S‘U‘UG]’e)Uﬂ'ﬁEJU‘EJUWﬁN’WU‘lWW']L‘UUQUEJE]EJNQJ’EJEJ']‘UW

TunaunIsEULUY
was i ndugud

2 awn PPE malnifl rating
szanfiu Por »
Energy floraing
Flash

2 nagswd
naasusuul

part-1-clocincal-

$1ade hitps://
Lalru ',-u’y
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2552 U357 AZYINIUTIM 4 WUI9U AU NFPA 101 Life Safety
anAUgRTINERULATUTINSANUaeAEeTATT
FennssuanuuisUseinelve Tunssususguiud
asnauanUiinasy lunseususigudud
National Fire Protection and Association (NFPA)
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