23%5. Clearance for wires, conductors, or cables carried on the same supporting
structure

A.  Application of rule
1. Multiconductor wires or cables

Cables, and duplex, triple, or paired conductors supported on insulators or messengers meeting,
Rule 230C or 230D, whether single or grouped, for the purposes of this rule are considered
single conductors even though they may contain individual conductors not of the same phase or
polarity.

2. Conductors supported by messengers or span wires

Clearances between individual wires, conductors, or cables supported by the same messenger,
or between any group and its supporting messenger, or between a trolley feeder, supply
conductor, or communication conductor, and their respective supporting span wires, are not
subject to the provisions of this rule.

3. Line conductors of different circuits

a. Unless otherwise stated, the voltage between line conductors of different circuits shall be
the greater of the following:

(1) The phasor difference between the conductors involved

NOTE: A phasor relationship of 180° is considered appropriate where the actual phasor
relationship is unknown.

(2) The phase-to-ground voltage of the higher-voltage circuit

b.  When the circuits have the same nominal voltage, either circuit may be considered to be
the higher-voltage circuit.
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E Clearances in any direction at or near a support from line conductors to supparts, and to vertical or
lateral conductors, service drops, and span or guy wires, attached to the same support

1. Fixed supports
Clearances shall be not less than those given in Table 235-6,

EXCEPTION: For voltages exceeding 98 kV ac to ground or 139 KV de to ground, clearances less than
those required by Table 235-6 are permitted for systems with known switching-surge factor. (See Rule
235E3)

NOTE I: For clearances in any direction from supply line conductors to communication antennas in the
supply space attached to the same supporting structure, see Rule 2351

NOTE 2: For antennas in the communicati on space, see Rule 236D1 and Rule 233,
2. Buspension msulators

Where suspension msulators are used and are not restrained from mov ement, the clearance shall be
inereased so that the string of msulators may swing transversely throughout a range of insulator
swing up to its maximum design swing angle without reducing the values given in Eule 235E1. The
masirmum design swing angle shall be based on a 290 Pa (6 Ib/ft%) wind on the conductor at final sag
at 15 *C (60 °F). This may be reduced to a 190 Pa (4 Ib/A2) wind in areas sheltered by buildings,
terrain, or other obstacles. Trees are not considered to shelter a line. The displacernent of the wires,
conductors, and cables shall nclude deflection of flexible struchires and fittings, where such
deflection would reduce the clearance.

3. Alternate clearances for voltages exceeding 98 kV ac to ground or 139kV de to ground

The clearances specified in Rules 235E1 and 233E2 may be reduced for circuits with known
switching-surge factors but shall not be less than the following:

a.  Alternate clearances to anchor guys, surge-protection wires, and vertical or lateral
conductors

The alternate clearances shall be not less than the crossing clearances required by Rule
233B2 and Rules 233C3a and 233C3b for the conductor voltages concerned. For the
purpose of this rule, anchor guys and surge-protection wires shall be assumed to be at
ground potential. The limits of Rule 235E3b(2) shall apply to the clearance derived from
Rules 233C34a and 233C3b.

b, Alternate clearance to surface of support arms and structures

(1) Alternate clearance]
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235E30(1)(a)

@

Part 2 Safety Rules for Overhead Lines 235F3

(a) Basic comnputation

The alternate clearances shall be maintained under the expected loading
conditions and shall be not less than the electrical clearances computed from the
follow ing equation. For convenience, clearances for typical systemn voltages are
shown in Table 235-7.

’ Cal.687
D=100 [M&MJ b (m)
500K

1.667
D = 39737 [MMJ b (i)
500K

where

¥ = maxgimum ac crest operating voltage to ground or maximum de operat-
ing voltage to ground in kilovolts

FPU = mazirmm switching-surge factor expressed in per-unit peak voltage to
ground and defined as a switching-surge level for circuit breakers
corresponding to 98% probability that the maximum switching surge
generated per breaker operation doesnot exceed this surge level, or the
maximum anticipated switching-surge level generated by other means,
whichever is greater

a = 1.15, the allowance for three standard deviations with fixed insulator
supports
= 105, the allowance for one standard deviation with free-swinging
manipulators
b = 1.03, the allowance for nonstandard atmospheric conditions

K =12, the configuration factor for conductor-to-tow er window
by Atmospheric correction

Thewvalue of D shall be increased 3% for each 300 m (1000 ft) in excess of 450 m
(1500 ft) above mean sea level.
Lirnits
The alternate clearance shall not be less than the clearance of Table 235-6 for 165 KV
ac. The alternate clearance shall be checked for adequacy of clearance to workers and
increased, if necessary, where work is to be done on the structure while the circuit is
energized. (Also see Fart 4.)



T-235-60n) Part 2: Safety Rules for Overhead Lines T-235-60n)

in
Table 235-6—
Clearance in any direction from line conductors at or near a support to supports, and to
vertical or lateral conductors, service drops, spah or guy wires, and to communication
antennas attached to the same support
[See alzo Rules 2354, 23561, 235E3h(2), and 2351 ]

Supply ines
Comnmmi-
Comnmmi- cation Circuit phase-to-phasevoltage
ol . cation Lineson
ey liest, | ety | Newial Over 201V
general used condurinrs Dio | Overd.ThV -
{in) siructures mesting | BTV | bSOV PR
(in} Rulke I3E1 {in) (in} 2
Gin) Cin)
L Vertical and laieral
conduriom—
at the support
a. 0 the same ciwuit 3 3 3 3 3phs 025 Ho vahe
perkV specified
in excess of
2V
b Of other civenits ™ 3 3 3 g™ Gphs 04 | 23 phis 04
perkV perkV
inemcess of | inexcess of
BTEV kv
o. Conmmuication 3 3 3 g & phis 0.4 25 phas 0.4
amtermas W perkV pex kW
inexcess of | inencess of
BTEV kv
2 %morww‘im"ll,
or Messengers
attarhed in zame
sirue ture—art or near
the support
a. When parallal to line A g g 1z 12 phis 0.4 2% phis 0.4
perkV per kW
inemness of | inencess of
0V
b, Anchor guys 3 B Bl g fphs 025 | 16 phos 025
perkV per kW
inemress of | inexcess of
BTEV S0k
. 41 other 3 g g g Gphis 04 | 23 phis 04
perkV per KV
inemncess of | inexcess of
2kV A0kV
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T-235-60in) Part 2 Safety Rules for Ovethesd Lines T-2358(n)

in
Table 235-6— (continued)
Clearance in any direction from line conductors at or near a support to supports, and to
vertical or lateral conductors, service drops, span or guy wires, and to communication
antennas atached to the same support
[See alzo Rules 2354, 235E1, 235E3h02), and 2351 ]

Supply Hnes
Commami-
Commmmi- cation Cirewitp hase-to-phase v oltage
-ation Enes on
Clearance of line Yrs e
Tines in. Joindly Newtral
conduciors from emaral used conduciors | Oio | Over8.7 ¥ 0"“:“ L
{in) siructures meaing | BT | w0 S0 KW S IY
(i} Rule 230E1 Gn) (in} :
i) L
3. Surface of support 3 g FUAA 3 A phs 0.2 11phs 02
arme—at the per KV per KV
support nexress of | inexcess of
g7kt NV
4 Surface of
siructures—
at the supp ort
2. Om jointlyused = 5% SR i Sphs 0.2 13phs 02
stchimes per KV perkV
inexcess of | imexcess of
gryr SOV
b. A1l ather 3 e - 3 Aphs 0.2 11phs02
per KV per KV
inexcess of | inexcess of
g71v M NV
&, Service drops—
in the span '
a. Conmmmnicstion 12 12 ¥ =0 S0 phas 04 47 phis 0.4
per KV per KV
inexress of | imexness of
27KV kY
b Supply it 1] 12 12 12phs 04 | 29 phs 04
per KV per KV
inexress of | inescess of
BTV k¥

iFor gy wires, if practical. For clearances hetareen spanwires and conmunication conductos, see Fule 2352,

On jointly used shuctizes, guys that pass within 12 in of supply conductors, amd also pass within 12 in of
comrmmication cdbles, shall be protected with a suitahle Dsulativg covering where the guy passes the sapply
comductos , unless the gy is effectvely groumded or insulated with a strain insulator at 2 pointbelow the lowest
supply conductor amd shove fhe highest corrrmmication cable.
The cleatarce from aninmlated cr effactively sronnded guy to 2 conmmnic ation cable may be reduced fo 3 imarhen
abrasion protection is provided onthe guy or conmmamnication cable.

Commmrication conductos maybe attached fo supports on the sides orb ottomofcros sanns orsurfaces of poles with
less cleararce.

L iThis cleatance applies orly to supply conductors a the sapport belowr conmomication conductors, onjointly wsed
stuchres.
Where supply condactors awe shove comrm meation conductors, this clesrance mayhe redaced to S in.
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T-235610n) Fat 2 Safety Rules for Overhead Lines T-235-7

o] cleararces for hne over S0V shallb e based on the maanmm operating woltage. For vollages excesding 814 KV,
the cleararre shall be deternuned by the altemate wethod givenby Bule 255E3.

wiFor supply civonits of 040 750 ¥, this clearance maybe wduced to 3m

ok nantral conductor meeting Fule Z50E] may be attached divectly to the stactire mrface,

Ly and nessengzers mayhe attached to the same stramm plates or to the same leonghbalts.

WForopen supply eieaits of 0 to 750V and supply cables of all voltazes meeting Fule 253001, 230C2 or 230C3, ths
clearance may be mdaced to 1 n Mo clearanee is specified for phase conductors of much cables where they are
physically restraned by a st le bracket fiom ahrasion az airst the pole.

The additional clearance for voltages n excess of 50 kV specified m Table 23546 shall be incmased 3% for each
1000 # 1 execess of 3300 £ above mean sea level.

diWhere the crremit s effectvely sroonded and the nentral conductor meets Eule 50E ], phase-to-rentral woltage shall
be wed to detemure the clearamre from the suface of mppert ares and stuchares.

WiThese cleararces may be reduced by mot more than 25% to a guy mealater, provided that full dearance is mandained
to 1ts mmetallie ard fithnes and the puywrives. The clearamre to animmlated sectiom of a guy betarean taro mmnlators
may be wduced by not mote than 25% provided that fll clearares is mantained to the unirsulated portion of the

2uy.

VPhase-to-phase voltages shallbe deternuned according to Bule 23543,

A3These cleararces apply to commmrneation amtermas operated at a mdio fequency of 3kHz to 0 GHz. dlso see
Bules 23514, 258, and 235,

¥iDoes notmehde reutral conduetos meeting Fule 23EL

¥ These service drop vahies apply arywhers inthe s panbutnot at the sappost. For vertical clearances at the suppott, s e

Tahle 2355,

NOTE: These wahies wate derved fiom Table 235-5 and Fale 2350200 10(2).

¥ This vahie maybe reduced o 12 maf the supply neutral and conmmmestion aw elechicallybomded together.



Table 235-7—Clearance in any direction from line conductors to supports
[See also Rules 2354, 235E3h, and 235E3b(13(a) ]

M Computed clearance to supports

mlt':lpge:;E:ito ssu‘:;ci}':?gr Switchingsurge Fixed Free.swing;ing at

phase (per unit) (V) maximum angle

&N (m) (in) (m) (in)
242 2.4 474 0.33 35 035" 35
2.6 514 1.01 40 0.3 35

2.3 553 1.14 45 0.93 39

3.0 593 124 % 43 ¥ 1.10 44

3.2 632 1247 49 % 1.22 49
362 16 473 038" 35 g8 ™ 35

18 532 1.07 43 0.92 36

2.0 591 1.27 50 1.09 43

2.2 650 149 59 1.28 51

2.4 709 1.72 63 1.43 59

2.5 739 1.34 73 1.59 63

550 16 719 1.76 69 151 60

13 808 214 34 1.34 73
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Tedas7 Part 2 Safety Rules for Overhead Lines 236A2

Table 235-7T—Clearance in any direction from line conductors to supports
[See also Rules 2354, 235E3b, and 235E3b(1){a)] {continued)

M Computed clearanceto supports
axaimum
operating Switching- s o
voltagephase to surge factor Sw1tclal(1;’g)surge Fixed frf::irsnqungI;lgg;l:
phase (per unit)
V) . .
(m) (in) (m) {in)
2.0 593 255 100 2.19 57
22 983 273 ¥ m @ 2.57 102
500 1.6 1045 33 129 2.32 111
1.3 1176 4.0 157 3.5 136
1.9 1241 41% 161 % 3.8 143
2.0 1306 4.1% 161 ¥ A 161

U3hall benotless than that required by Rule 235E3h(2), including the altitade correction for lines as specified in
Footnote 9 of Table 235-6.
EMNeed not be greater than specified in Rules 235E1 and 235E2.
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