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Remote Racking and Switching for Arc
Flash danger mitigation in distribution
class switchgear.
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A We will discuss through examples of actual
occurrences and possible scenarios the inherent
dangers and best possible procedures for using
Remote Racking/Switching and to mitigate
damage during an arc flash or limit the
occurrence.

A If procedures require the operation or racking of
switchgear while energized these techniques and
safety tools will limit exposure to arc flash and
other dangers.
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A An arc flash is measured
is calories per cri. This
value is referred to as the
Incident Energy (E,)

A Current industry
standards require workers
to wear PPE with a rating
(ATPV) > than the E,

A Thisis a 480V arc flash
set up in a cubic box to
simulate an MCC bucket
or breaker cell by PSE&G

A E, for this test was 51
cal/cm?
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A There is no possible
way to completely avoid
arc flash hazards "4 |

| .
. X

A The preferred method
for any electrical work is
to de-energize the
equipment you will be
working on, in order to
do this the equipment
must be switched off,
this action is considered
an OArc f 1l as
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A 2009 NFPA 70E Defi ni tdaAon
dangerous condition associated with the possible
release of energy caused by an electric arc

0 FPN #1 0 An arc flash hazard may exist when energized
electrical conductors or circuit parts are exposed or
when they are within equipment in a guarded or
enclosed condition, provided a person is interacting with
the equipment in such a manner that could cause an
electric arce. .

0 FPN #2 0 See table 130.7 (C)(9) for examples of
activities that could pose an arc flash hazard
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Task 2004 70E HRC| 2009 70E HRC
|l nsertion or removal
cubicles, doors open (600V class switchgea 3 4

| nsertion or removal
cubicles, doors closed (600V class switchge

cubicles, doors open (Metal clad switchgeat
1k\+38kV)

| nsertion or removal
cubicles, doors closed (Metal clad switchge
1k\:38KkV)

2 4
|l nsertion or removal 4 4
2 4
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A Many companies decide to use the tables for PPE
selection to save money and avoid doing an analysis

A The tables can only be used if the available fault
current and clearing times are known for the
equipment to be worked on.

A The tables assume a maximum amygycle value. If
these limits are not met an arc flash analysis Is
required.

A Example: 600V rated switchgear

0 Note 4. Maximum of 35kA available short circuit current
available, maximum of up to 30 cycle clearing time
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Typical MV/LV substation I

Fuses on MV side will not react
quickly to secondary fault

C
@

A Due to coordination issues the
Main breaker usually does not
employ INST trip

A ST delays can be 0.3 seconds or
longer

A Arc Flash reduction switches or
oMai ntenance switlchels O Jca
effective
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Arc Flash Protection (bolted fault) Boundary A Excel program using
_—— NFPA 70E Equations

MVA ¢ = bolted fault MVA at point involved 2 MVA
V =volts 480 volts

—) % Z = percent impedance based on transformer MVA 5 %Z E | .
t =time of arc exposure in seconds, (cycles/ 60 cycles) 2 seconds Xam p e .

B-2-1 Isc = {{{MVA Base x 106 ] /[1.732 x V]} x 100 / % Z} ~——
Isc = Short Circuit Current ANSWER 48,114 Amps 6 2000 kVA 48OV

B- 2-2 P=1.732 x VX lsc 10 x 0.7072 ~—— transformer
P = Maximum Power (in MW) in a 3-phase arc ANSWER MW

B-2-3.2 | Dg=[2.65X MVA yx t] 12 .
D¢ = Curable Burn Distance m 14.56 6 2 Second Clearlng
D¢ = Curable Burn Distance ANSWER inches tl m e

Arc Flash Protection (transformer) Boundary

Al
NFPA eq.

. X

MVA = rating of transformer 2 MV
|
t =time of arc exposure in seconds, (cycles/ 60 cycles) 2 seconds
B-2-3.3 | Dg=[53xMVA xt]2 D —14 56 ft

D, = Curable Burn Distance ANSWER - 14.56 C -

D, = Curable Burn Distance ANSWER 174.72] inches
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A The flash protection
boundary determines at
what distance from
exposed live parts flash
protection must be worn

A Distance is usually
based on not exceeding
1.2 cal/cn? of heat
energy on a persons skin

A 1.2 cal/cm? will cause a
2nd degree burn of
exposed skinin 0.1
second



