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Results: Test No.4
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> 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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Seudanuntey  OCENE Immedlately After the Accident

Figure 2-1. Scene immediately after the accident
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Figure 2-3. The insulating mat with the outline of BSE-1's knee in the arc flash shadow
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seugnnunisey Screwdriver Used When Arc Flash Occurred

N
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Flash Residue

Figure 2-9, Closeup of the screwdriver the Board believes BSE-1 was using
whaen the arc flash occurred
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Fouianunidey Burned Glove

Figure 2-8. Closeup of one of BSE-1's bumed gloves
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?ﬂmamnm . ‘ ——— Worker's Short-
ro rt) L Sleeved Shirt

Figure 2-6., BSE-1's bumed shirt and his flash-damaged PPE and tools
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Arc Flash
Boundry
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Limited Restricted Source: https://easwaikato.co.nz/arc-flash/
Approach Approach
Boundry Boundry
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2
Arc Rated Clothing 4 ‘a|/¢m

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

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

MINIMUM ARC RATING OF 9
8 cal/em
Arc Rated Clothing
% AR long-sleeve shirt and pants, or AR coverall
# AR flash suit hood, or AR face shield and
AR balaclava

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

MINIMUM ARC RATING OF

S|

Arc Flash Kits HRC2 Arc Flash Kits HRC4 Arc Flash Clothing HRC2

Protective Equipment
4 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

Arc Flash Faceshields Arc Flash Hoods FR Knit Hood Balaclavas Electrical Gloves

Source: https://www.hallam-ics.com/blog/top-5-ways-an-arc-flash-hazard-analysis-saves-lives === PP E C ATEGO RY __________

MINIMUM ARC RATING OF 9
25 cal/em
Arc Rated Clothing
% As required: AR long-sleeve shirt, AR pants,
AR coverall, AR flash suit jacket, and/or AR

MINIMUM ARC RATING OF
40 cal/cm?2
Arc Rated Clothing
# As required: AR long-sleeve shirt, AR pants,
AR coverall, AR flash suit jacket, and/or AR

flash suit pants flash suit pants

# AR flash suit hood % AR flash suit hood

% AR gloves # AR gloves

# AR jacket, parka, rainwear, or hard hat liner %4 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
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Protective Equipment
%4 Hard hat
# Safety glasses or safety goggles
% Hearing protection (with inserts)
# Leather footwear (as needed)
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ASTM Labeling Chart Lwaﬂamuaumwmﬂw%waﬂ

Natural Rubber Electrical Insulating Gloves

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

%0 2500 / 10,000 500 / 750 (10 Slaa® 1’35?”)
Beige

RO 5,000 / 20,000 1,000 / 1,500 -
ed

= 10,000 / 40,000 7,500/ 11,250 Go A )
White o

Leather Protector

2 20,000/50,000 17,000/ 25,500 ( 10 k= e

MAX GBE WOLT 900V AC

Yellow
g
3 :
30,000 / 60,000 26,500/ 39,750 3
Green
a - 00,0 1 2 3 4
(i Glove Class
Orange YRR/ E0000 NI L 2400 \_ Source: https://workgearz.com/why-do-electricians-wear-rubber-

gloves-while-working/

Source: https://www.licensedelectrician.com/Store/OE/Insulated-Gloves.htm o . Ly § 3
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CLASS 0 SLEEVES

Category: Rubber Insulating Sleeves

AC Maximum Use Voltage: 1,000V
AC Proof Test: 5000V

DC Maximum Use Voltage: 1,500V
DC Proof Test: 20,000V

Style: Curved Elbow

Colors: Single — Yellow

CLASS 1 SLEEVES

Category: Rubber Insulating Sleeves

AC Maximum Use Voltage: 7 500V
AC Proof Test: 10,000V

DC Maximum Use Voltage: 11 250V
DC Proof Test: 40 000V

Style: Curved Elbow

Colors: Single — Yellow

CLASS 2 SLEEVES

Category: Rubber Insulating Sleeves

AC Maximum Use Voltage: 17,000V
AC Proof Test: 20 000V

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

Style: Curved Elbow

Colors:

* Single — Orange

1
= |

s Bi-color — Yellow over Red [ Black over Yellow / Black

over Orange

NS qwaﬁ’mf*{ﬁ Tudfunstungiowand 0301-01-2565-0030

CLASS 3 SLEEVES

Category: Rubber Insulating Sleaves

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

DC Maximum Use Voltage: 39 750V
DC Proof Test: 60,000V

Style: Curved Elbow

Colors: Bi-color — Yellow over Red

1%
o w =

o
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GARGAS 11 ISO 18 KV

_ workMaster
SPECIFICATION & PROPERTIES [=TSE7N=TREI ‘v 4 D!E!:-’Eﬂgrglg

“¢€ 0086

Upper : Full grain Pigmented split leather.
Lining : Polyamide absorbing.
Insole : Removable - Polyamide on EVA.

Qutsole : Injected - Dual-density PU.
Size : 38TO45

MOG & 10 PAIRS/SIZE ELECTRICAL HAZARD

Non conductive : Electrical shock resistance until 18 kV
Toe cap : Steel toe cap
Standard : ASTM F2413-05, EN 20345

Resistant electrical circuits ,600 volts

ASTM F2413-05, EN IS0 20345

Source: https://www.respirexinternational.com/en/products/protective-
footwear/dielectric-footwear/dielectric-boot/
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MUINNsNgdMSUTUlNn
Class E 22,000 Volts w@-ns17e
Class G 2,200 Volts tWa-ns17m

nuonlnsou dnsudaAonssuy vrolwu
www.supersafetythailand.com
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Source: https://rauckmanutility.com/products/plastic-insulating-
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Source: https://www.indiamart.com/proddetail/live-wiremen- Source: https://carrarotecno.com/bare-hand-live-line-work

shoes-conductive-suit-23635385591 html /conductive-suit_0650_400px/  3ngns tne wiedides Yweams luddynstunsfouasil 0301-01-2565-0030  wih 69
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Source: https://www.insulatingmats.com/iec61111-electrical-insulation-mats-
fully-explained/

Source: https://www.alibaba.com/product-detail/high-voltage-insulation-
mat-electromat-recyclable 50030689772.html
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Be rated for highest

voltage level -y

CAT Il

CAT Il

Service irlet

] Distribution panel

Service wira

|~
Power meter L

Transmission
)
e

all

Outiet

™

Buried wire

CAT Il

EEEn

IE 3

Devices with power cords

2 A4 >
V Q TEMP
q

Transient overvoltage value [V]
Line-to-neutral voltage [V]

CATII CATIN CATIV
300 2500 4000 6000
600 4000 6000 8000
1000 6000 8000 12000

Source: https://www.gennect.net/en/cross/locations-that-can-and-cannot-be-measured-measurement-categories-and-cat-labeling
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AnsIaReulssnulnin (Voltage Detector)
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1000 V CAT III and 600 V
CAT IV meters designed to
8000 V

ﬂﬁ”ﬁ?ﬁﬁmalwgmmﬂma\mm
mmammmlwm TARAINN

2 &0 PPE mali#hfl rating
Hreduasiomelninany

WHN1EaNAU Possjble Incident

rtrrr A e Energy fionasinduain Arc NlaRanataSuan
Figure.>. F | as h Figure 2. For your second test, pick a digital, not M
solenoid, electrical tester.
1 a573d0U CAT 29ulA%99ND v
4. 1%  digital voltage tester
NOFDULKRHE HNLL‘S\?@‘HHOHQ
AoaRaTutola] Wso digital mulhmeter
Pudunauaduaugase § Wl
Ay
Figure 1. Use a non-contact voltage tester for (o] — [ O]
your first test. PR ST 7o B [0l #iina
[ pe— ‘[I o T ol O f— ﬁ'@ﬂma
X o o = A e 0 o TIT o[ [ Fiiona
3 NAFDULUDIAHRAIYLAS DN 0 ‘qg = ZE 1
NaFoULUUlNTNN S s ]
61" e— O ‘[I ol LI Tolp O |m— ﬁéﬁma
i m— O o TIT [o[__[Ofmmmmm fiirona
e o ol T Jolp O o Fhi10
Figure 3. A DMM with a low-impedance option is fima w0 dio| LT Jolp O jmmmm 1070170 1
the smartest pick for a live-dead-live test. g w0 of TIT Jo[y  [O|mmmm frinana
9199y https://www.fluke.com/en-us/learn/blog/electrical/part-1-electrical- |

testing-safety-preparing-for-absense-of-voltage-testing
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Asset Performance Solutions Co., Ltd.

« Electrical Safety Inspection

« Electrical Design in Hazardous Location

« Electrical Preventive Maintenance

+ Fire Alarm Maintenance and Performance Test
 Energy Audit

www.aps.in.th
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