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Il. K2 FACTOR FOR PROTECTIVE CONDUCTORS

To estimate the thermal stress to which protective conductors
are subject, we can initially assume that the let-through energy
is entirely accumulated within the PEs, and that there is no heat
dissipation by convection or radiation by the conductor (i.e.,
adiabatic conditions).
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TABLE I
TEMPERATURE LIMITS FOR INSULATION MATERIALS OF PROTECTIVE
CONDUCTORS AS A CORE INCORPORATED IN A CABLE OR BUNCHED
WITH OTHER CABLES OR INSULATED CONDUCTORS

TABLE IV
TEMPERATURE LIMITS FOR BARE PROTECTIVE CONDUCTORS IN
CONTACT WITH CABLE COVERING, BUT NOT BUNCHED
WITH OTHER CABLES

TABLE V
TEMPERATURE LIMITS FOR INSULATION MATERIALS OF PROTECTIVE
CONDUCTORS AS A METALLIC LAYER OF A CABLE

Cable insulation Gy("C) | By {0}
T07C Polyvinyl chlocide {PVC) of) 200
YO°C Polyvinyl chloride (PVC i) 20H)
Cross-linked polyethylene (XLPE} 80 200
&0 °C Ethylens propyleng rubber {EPR) 33 200
85 2C Lthylene propylenc rubber {LPR) 75 220
Mineral PVC covered 0 200
Mineral bare sheath 15 250

TABLE VI

TEMPERATURE LIMITS FOR BARE PE WHERE THERE IS NO
RISk OF DAMAGE TO ANY NEIGHBORING MATERIAL

temperature should be lowered. Table V1 lists such temperature
limits as per [4] and [6].

It should be noted that due to safety considerations, such
as the risk of burns or of triggering fires or explosive at-
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TABLE XII
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Fig. 1. Time-Inverse trip curve for a 20-A molded case circuit breaker.

TABLE XIII
CALCULATED AND TRADE S1ZES OF CROSS-SECTIONAL AREAS OF
PROTECTIVE CONDUCTORS NOT INCORPORATED IN CABLES,
AND NOT BUNCHED WITH OTHER CABLES—XLPE

f{,-{.-"\} ff{53 !(;2”!,\25] SJII_’(?E:I;:E?« size S%_‘(Er\'r"??ntg;ldesin
1 z 3 4 N
20 GO0 | 396-10° 3594 4436
30 193 | L.74105 23725 2.94—4
40 53 g48-10% 1.66—2.5 20525
0 206 | sap? 1.31—1.5 1.61—2.5
60) 208 | 749107 1.56—2.5 193—2 3
100 s4 | 540107 13215 | .64—2 3
w0 | v | szt L30—1.5 14525
400 0.5 &.00-10° 161—23 19935
00 | 037 | 92510 1.73—=2.5 2.14—25
600 | 023 | s28-10° 164 2.8 203 28
00 | 008 | ss20f 1.60—2.5 2025
g0 013 | 832104 164—23 20323
1000 | o014 | 140-10% 0.67—13 0.83—13
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TABLE XV
MAXIMUM VALUES FOR S FOR COPPER PES, FOR WHICH ¢ > 1.05

Insulation | ' 5 N S, u S - r 5 5
{s) [ {mmy] (s) Jdmm7) | {5} [ (mmch | (s) | fmm7)

PVC {1, /4 | 10 10 95 100 | =300
LPK .l 1.5 | 16 1t 150 100 | =30
XLEL il 13 1 16 1(} 154} 100 | =Mtk

Table XV lists the smallest values for S for copper wires, for
which € < 1.05, for t; equal to 0.1s, 1s,and 10 s.

According to (10), the maximum size for protective conduc-
tors for the nonadiabatic condition to be useful in practice is
S = 10 mm?, as long as ty equals at least 0.1 s. Calculations
show, in fact, that for fault durations t; < 0.1
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[6] Short-Circuit Temperature Limits of Electric Cables With Rated Volt-
ages of 1 kV (Um = 1.2 kV) and 3 kV (Um = 3.6 kV), IEC 60724,
Oct. 2000.

[71 Short-Circuit Temperature Limits of Electric Cables With Rated Voltages
From 6 kV (Um = 17.2 kV) up to 30 kV (Um = 36
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