Clearances between
circuits on the same poles

The untold story of how and why k = 0.6 = <& and how to avoid it
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Milton-Balclutha 66kV/11kV line

Poles 66kV circuit

Ingal 12.5m Steel poles * Nitrogen conductor

Vertical spacing between attachments = 2.2m * 5.08kN Horizontal tension (9.2% CBL)
* 3.52m sag

Span 11kV Circuit

Length =142.2m * Helium conductor

* 1.51kN Horizontal tension (9.6% CBL)
* 3.45m sag







Span position



AS/NZS T000:2016

3.7.3 Conductors on the same supports (same or different circuits and shared spans)
3.7.3.1 General

This Clause provides the minimum requirements between conductors or cables attached to
the same support, and shar
flashover under operating conditions.

the same span to prevent circuit-to-circuit or phase-to-phase

Where conductors or cables are carried on the same pole or support as those of a higher
voltage the lower voltage conductors shall be placed below the higher voltage conductors,
or beside in the case of vertical circuit construction.

Any two bare conductors having a difference in voltage with respect to each other shall
have vertical, horizontal or angular separation from each other in accordance with the
values required by Clause 3.7.3.2 (See Figure 3.5), provided that the clearance at the
support or at any part in the span is not less than the separation nominated in Item (b)
(See Figure 3.6)

2 is intended to cater for differential (out of phase and
nder wind conditions with minimum turbulence. The

The separation given by Clause 3.7

in phase) movement of conductors

umstances.

separation given by Clause 3.7.3.3 i1s a minimum under any ¢

37

2 A1 mid span

The mid span conductor separation for a single circuit can be determined using

Equation 3.1and Figure :

i
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3.1
where
X is the projected horizontal distance in metres between the conductors at mid
span; (X = (X; + X2)2) where X, is the projected horizontal distance between
the conductors at one support and X; is the projected horizontal distance
between the conductors at the other support in the same span
} is the projected vertical distance in metres between the conductors at mid

span; (Y = (Y, + Y;)/2) where Y, is the projected vertical distance between the
conductors at one support and ¥z is the projected vertical distance between
the conductors at the other support in the same span
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L is the r.m.s. vector difference in potential (kV) between the two conductors
when each is operating at its nominal voltage. In determining the potential

between conductors of different circuits or between an earthwire and an aerial

phase conductor, regard shall be paid to any phase differences in the nominal

voltages

k 1s a constant, normally equal to 0.4. Where experience has shown that other
values are appropriate, these may be applied. See Note 5 to Figure 3.6

D is the greater of the two conductor sags in metres at the centre of an
equivalent level span and at a conductor temperamre with electrical load
(typically 50°C in stll air). This may be higher for high temperature
conductors

1 is the
either conductor. Zero for pin and post insulators

gth in metres of any free swing suspension msulator associated with

For the purposes of this Clause an equivalent level span shall mean a span
(a)  which has the same span length in the horizontal projection as the original span;
(b) in which conductor attachments at supports are in the same horizontal plane; and

(¢) in which the horizontal component of the conductor tension is the same as in the
original span.

As this Equation 3.1 is intended to cater for out-of-phase movement of conductors under

re calculated at 50°C and

ificant cooling effect of

ase the sag, and therefore

wind conditions with minimum turbulence, the conductor s
the effect of different load currents is ignored (be
the wind in these conditions). The wind is not sufficient to incn

ause of the s

32
where

Vy upper circuit nominal voltage phase to earth value (kV)

Vs lower circuit nominal voltage phase to earth value (kV)

4 phase angle difference between circuits (degrees)

ir any point in the span (vertical)

Where U< 11 kV 038m .

3.3

Where U > 11 kV.... (038 +q(U-11))

where

onal service
be applied

q constant which varies from 0.005 to 0.01 (normal). Where r
experience has shown that other values are appropriate, these m
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69 ESAA C(b)1
At any point in the span

WhereU<11kV..........038m

WhereU=11kV.......... (038 +0.01 (U—11))

(a) Mid span separation formula (a) applies

() Any point in span formuta (b) applies

FIGURE 10.4.1 CONDUCTOR SEPARATION—ATTACHED ON SAME STRUCTURE

NOTES
I When C of different circuits located vertically one above the other,
consideration should be given to the nee ferent

luence of load current in one or both circuits. Refer to Figure 10.4.2

circuits under the in

sulated conductors (with or without earthed screens)

2 This Clause is not intended to apply ic
of any voltage.

for covered conductors may be reduced providing the covering is adequate to

3 The spaci

nduciors clash and a risk

prevent electrical breakdown of the covering when the

management strategy is in place 1o ensure tha conductors do not remain entang
periods beyond that the covering can withstand

sted that the

d It is s

lculati

4 Where spacers are used, spacing may be less than those sp

spacer be taken 1o be a conductor support for the purpose clor spac

§ The above empirical formula is intended to minimize the risk of conductor clashing; however,

s do arise where it is not practicabl

suidance or predict outcomes. Some

circumsias

of these situations involve

conditions

(a)  Extremely turbulent w

(b)  The different amount of movement of conductors of different size and type under the
same wind conditions

(c) Conductor movement under fault conditions (particularly with horizontal

consiruction).
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Circuit 2

NOTES:

(a) Mid span separation equation 3.1 applies
(b) Equation 3.3 applies at any point between
stacked circuits

FIGURE 3.6 MINIMUM CONDUCTOR SEPARATION—ATTACHED ON SAME
STRUCTURE

different circuits are located vertically one above the other, consideration
rent circuits under the

When conductors ¢
n to the need to prevent clashing of conductors
ad current in one or both circuits. (See Figure 3.7).

influence of
This Clause is not intended to apply to insulated conductors (with or without carthed screens)

of any voltage.

The spacing for covered conductors may be reduced provided the covering is adequate to
prevent clectrical breakdown of the covering when the conductors clash and a rnisk
gement strategy is in place to ensure that conductors do not remain entangled for periods

mand

beyond what the covering can withstand

Where phase spacers are use gested that
the spacer be taken to be a conductor support for the purpose of calkulating conductor
spacing.

ed, separation may be less than those specified. It is sug

Empirical formula 3.1
nstances do arise where it is not practicable to give guidance or predict outcomes. Some

is intended to minimize the risk of conductor clashing; however,

circu

of these situations involve
(a) extremely turbulent wind conditions;

(b)  the different amount ¢
same wind conditions;

movement of conductors of di

rent size and type under the

nd

(¢) conductors movement under fault conditions (particularly with horizontal

construction).

following k factors are recommended for overhead power lines which have
phase-to-phase clearances at 1200 mm or less at midspan
(i)  Extremely turbulent wind conditions—# to be in range 0.4 to 0.6

(ii) High to extreme bush

fire prone areas—¥ to be in range 0.4 to 0.6
(1)) Under high phase-to-phase fault conditions—k = 0.4 for fault currents up to 4,000 A, 0.5
for fault currents from 4,000 A to 6,000 A and 0.6 for fault currents above 6,000 A,

t attachment heights

ent mass/diameter ratios and at di

(iv) Conductors of dif

k=04100.6.

In all other situations a k factor of 0.4 is recommended
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69 ESAA C(b)y1

(b) Atany point in the span
Where U <11 kV ....038m

Where U > 11 kV

,,,,,, (038 +0.01 (U-11))

Mid span separation formula (a) applies
(b Any point in span formula (b) applies

the different

amount o1l

mos

same wimnd conditwons: and

circuits under the influence of load current in one or both circuits. Refer to F

rure 10.4.2
2 This Clause is not intended to apply to insulated conductors (with or without earthed screens)

of am

3 The spaci ctors may be reduced pro the covering is ade

cment

:MJ I

prevent—etectrica the—covering—when—t nducto axir—and

managemeni strai

ds be

ace to ensure tha conductors do not remain enia

per ond that the ¢ can withstand,

{ Where spacers are used, sp { be less than th

spacer be taken to be a

tor support for the purpose

5 The above empirical formula is intended to

umstances do arise where it is not practic

of these situations involve.

(a)  Extremely turbulent w onditions

under fault conditions (particularly with horizontal
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Circuit

(a) Mid span separation equation 3.1 applies
(b) Equation 3.3 applies at any point between
stacked circuits

FIGURE 3.6 MINIMUM CONDUCTOR SEPARATION—ATTACHED ON SAME
STRUCTURE
NOTES:

1 When conductors of dif
should be given to the need to prevent clashing of conductors
influence of load current in one or both circuits. (See Figure 3.

above the other, conside
f dif

erent circuits are located vertically one

ferent circuits unde

2 This Clause is not intended to annly to insulated conductors (with or without earthed screens)

f different s1ize and type under

nNe Spacer D€ wWKen W DE a CONAuclor SUppor 107 Me purpose o1 caKuamg conauctor
spacing.

S Empirical formula 3.1 is intended to minimize the risk of conductor clashing; however,
circumstances do arise where it is not practicable to give guidance or predict outcomes. Some

of these situations involve

(a) extremely turbulent wind conditions;

k the different amon ' vement of conductors of different size and type under the
same wind conditi

(c) conductors movement under fault conditions (particularly with horizontal

construction).

The followin s which have

tors are recommended for overhead power |

phase-to-phase clearances at 1200 mm or less at midspan

(i)  Extremely turbulent wind conditions—& to be in range 0.4 to 0.6

(i1) High to extreme bushfire prone areas—& to be in range 0.4 to 0.6

(iii) Under high phase-to-phas ult conditions—k = 0.4 for fault currents up to 4,000 A, 0.5

for fault currents from 4,000 A to 6,000 A and 0.6 for fault currents above 6,000 A

(iv) Conductors of different mass/di er ratios and at di attachment heights

k=04100,

In all other situations a k factor of 0.4 is recommended.

o
o
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(b)

lhe

1)

i1}

i)  Under high phase-to-phase fault condition

wr fault currents

—r—1

followimng

phase-to-phase ¢l

At any point in the span
Where U < 11 kV

Where U > 11 kV

(&)

k

1acl

-d FTANCCS

..038m

.. (038 +0.01 (L

TS ar

at

-

Extremely turbulent wind conditions

High to extreme bushfire prone arcas

from < .N
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ESAA C(b)1—2003

1))

Circuit 2

-
-
.

which

lines

¢ recommended wr  overhe:

[1 W ;[
00 mm or less at midspan:

¥ 10 be in range 0.4 to 0.6.

k 10 be in range 0.4 to 0.6.

0.4 for fault currents up to 4,000 A, 0.5

5 .

W A to 6,000 A and 0.6 for fault currents above 6,000

(a) Mid span separation equation 3.1 applies
(b) Equation 3.3 applies at any point between

TACHED ON SAME

rove the other, consideration
different circuits under the

or without earthed screens)

the covering is adequate to
wductors clash and a nsk
gl

emain enta

ed for periods
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) Conductors of different mass/diameter ratios and at different attachment heights E——
! i ie of calculating conductor
n U<stou.bH
nductor clashing; however,
= or predict outcomes. Some
11 sl . s d §e.ue §.ooo iy 4 . e | |
ST UL DTTUai v a A il ’ U IS ivvuinnmmv niusg
ent size and type under the
4 Where spacers are used, s may be less than t g oy
spacer be taken 1o be a conductor support for the purp (¢) conductors movement under fault conditions (particularly with horizontal
5 al formula ded to construction).
5# where i i5 Dot prack The k tors are recommended for overhead power lin have
o phase-t cara t 1200 mm or less at midspan
(a)  Extre, turbulent wind cc i Extremely turbulent wind conditions—# to b 41
b)) T it am f movement of conductors of different size and type under the 1 o atriens Earlies ctnd ot a1t 55 ba ks 2
same wi L SR bpe R e g e 2
fault ¢ ‘ ).4 ult currents up )
(c)  Conductor movement under fault conditions (particu with horizontal ’”{l‘ il 5 % rr‘ 7’]’{‘ : "“f 4
construction) t 1 currents a
( different mass/diameter ratios and at different attachment heights
In all 1 ctor of 0.4 is recommended




35 AS/NZS 7000:2016

ESAA Op)—20 0 6 Mid span clearances may need to be increased in situations where the conductor transition
from horizontal to vertical or where the adjacent conductors are of different characteristics
(di
The following situations may also need to be taken into account when considering spacing of
conductors but it is not practicable to provide guidance in this document. Knowledge of local
conditions would be required to make design decisions. The situations are as follows:

¢ movement,

meter, weig ht) which can cause out of ph

6 The followi
conductors but it is not practicable to provide

 situations may also need fo be taken into account when considering spacin

dance in this documeni. Knowledge of local

conditions would be required to make design decisions

fa) dircraft warning devices f
(a)  Aircraft warning devices.

()  Large birds which may collide with conductors, causing them to come together, or

(b) Large birds which may collide with conductors, causing them to come together, or
whose wingspan is such as to make contact between bare conductors and conducting

ducting

whose win

span is such as to make contact between bare conductors and co

crossarms

CrOss-arms

fc) Flocks of birds resting on conductors are known to ‘lift off" simultaneously, causi

(c) Flocks of birds resting on conductors are known to ‘lift off’ simultancously, causing
excessive conductor movement.,

violent conductor mc

(d)  Ice loadi

ement.

and ice sheda

(d)  Ice and snow loading and ice shedding.

1] Spray

Spacing may need to be increased in lo

e T'errain factors that may contribute to acrodynamic lift and/or random motion

Spray irrigators.

animals is experienced o obable.
animals is experienced or probable Safety approach clearances for construction, o peration and maintenance.

buming of sugar cane trash) where ionized air will have a

Fire prone areas (¢
reduced diclectric strength.

Higher conductor at
maximum design
temperature

Higher conductor at
maximum deaslgn

A\ ram ature
A M .

¢) lerram factors that may contnbute to aerodynamic hift and/or random motion.

S S @ equation 3.3 applles

FIGURE 10.42 CONDUCTOR SEPARATION—INFLUENCE OF LOAD CURRENT—
ATTACHED ON SAME STRUCTURE

104 AIR GAP CLEARANCES ON STRUCTURES FIGURE 3.7 CONDUCTOR SEPARATION—INFLUENCE OF LOAD CURRENT:

. ATTACHED ON SAME STRUCTURE
104.1 General

The purpose of this Clause is to provide guidelines on the separation required between
aerial conductors or cables and any earthed structure to prevent contact under normal

3.7.4 Minimum clearance to inter-span poles

hts or low

Poles may be installed in between spans to accommodate street li
services and electrical clearance shall be provided for mamntenance personnel. The
minimum separation between the circuit at maximum operating temperature and inter-span

open

g conditions.

This Clause applies to all transmission and distribution lines using bare aerial conductors
and suspension insulators. It is intended to provide guidance in the selection of suitable air
gap clearances between conductors and the structure. Guidance in the selection of solid
insulation levels is not covered here and should be considered separately.

pole for voltages up to 33 kV shall be 1.5 m (see Figure 3.8).

Insulation at the structure is provided by a combination of solid insulators such as

porcelain, s or other composite materials and also by wood crossa

ms, air, or a

combination of these. This insulation is subjected to electrical stresses resulting from power
frequency voltages, switching surges and lightning impulse voltages.

COPYRIGHT
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Same conductor type




Different conductor types



Different conductor types,
inclined wind




L A B c D E F G H | J K L M N (¢] P Q R S T u Vv w X
Circuit to circuit clearance review
Assume circuits are places above one another such that at any given time in their swung out position the upper and lower circuit conductors are in the same vertical plane at mid span. This is reasonable for 3 phase flat construction
Span length 1 Preceeding hill slope 8 (*) |
Circuit R Phase angle difference between circuits (@) 180 .
Nominal phase to phase voltage v Constant (g) 0.01 (3.7.33)
Nominal phase to earth voltage RMS vector potential difference (U) 445 kV (Eq 3.2)
Conductor type
Initial tension Required circuit to circuit clearance at any point in span mEq3.3
Initial temp Required vertical circuit to circuit separation mEq3.3
Final temp
Diameter
Linear conductor force Required vertical circuit to circuit separation 04 0.92 mEq3.2
Initial tension Required vertical circuit to circuit separation 06 1.25 mEq3.2
Final tension Required vertical circuit to circuit separation 08 1.58 mEq3.2
Initial sag Required vertical circuit to circuit separation 1 1.92 mEq3.2
Final sag 3.92 4.02 m Required vertical circuit to circuit separation 240 m - Proposed method)
This calculation calculates the vertical lift of each conductor for a given wind pressure
Wind pressure Pa 0 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 [ 800 | 850 | 900 | 950 1000
Vertical lift at midspan (lower conductor) 0 0.14 049 | 091 | 1.30 | 164 | 192 | 216 | 235 | 250 | 264 | 2.75 | 285 | 293 | 3.00 | 307 [ 312 | 317 | 3.22 | 326 3.29
Vertical lift at midspan (upper conductor) 0 0.04 0.16 | 0.34 | 055 | 0.77 [ 1.00 | 121 | 1.40 | 157 [ 1.73 | 188 [ 201 | 212 | 222 | 232 | 240 | 248 | 255 | 261 267
This calculation calculates the vertical lift of each conductor for a given wind pressure and wind vertical angle Vertical wind angle (°)
Wind pressure Pa 0 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 1000
Vertical lift at midspan (upper conductor) 0 0.04 018 | 041 | 0.71 | 1.06 | 142 | 1.77 | 208 | 237 | 262 | 284 | 304 | 320 | 335 | 348 | 360 | 370 | 3.79 | 3.87 3.95
Vertical lift at midspan (lower conductor) 0 0.15 062 | 127 | 192 | 248 [ 291 | 3.26 | 353 | 3.74 [ 391 | 406 | 418 | 428 | 436 | 443 [ 450 | 456 | 460 | 465 4.69
Vertical separation reduction at midspan (m) 0.00 0.1 044 | -087 | -121]-142(-149|-149|-144 | 137 [ 129|121 [ -1.14 ] -1.07 [ -1.01 ) -095 [ 090 | -0.85 | -0.81 | -0.77 0.74
Here it calculates the difference for a range of vertical wind angles
Vertical separation reduction at midspan (m)
Wind pressure (Pa) Worst vertical separation
0 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 1000 reduction (m)
0 0 0.10 033 | 057 | 075|087 | 093 | 095 | 095|093 | 090 [ 087 | 084 [081) 078|075 072|069 | 067 | 064 0.62 0.95
5 0 0.10 036 | 064 | 085 | 099 | 105 | 107 | 1.06 | 103 | 100 [ 096 | 092 [ 088 | 084 | 081 | 077 | 074 | 0.71 | 0.69 0.66 1.07
10 0 0.11 039 {071 096 | 111 ] 119 | 120 | 118 [ 1144 | 110 [ 1.05 | 1.00 [ 095 | 0.90 | 0.86 | 082 | 0.79 | 0.75 | 0.72 0.70 1.20
Vertical wind angle () 15 0 0.11 042 | 079 [ 108 | 126 | 133 | 134 [ 131|126 [ 120 | 113 [ 107 | 101 [ 096 | 091 [ 087 | 083 [ 0.79 | 0.75 0.72 1.34
20 0 0.11 044 | 087 | 121 | 142 | 149 | 149 | 144 [ 137 | 129 | 121 | 114 | 1.07 | 1.01 | 095 | 090 | 0.85 [ 0.81 | 0.77 0.74 149
25 0 0.11 046 [ 095 | 1.36 | 1.69 | 167 | 165 | 1.68 | 149 | 1.39 [ 129 | 1.20 | 112 [ 1.05 | 0.98 | 0.92 [ 0.87 | 0.83 | 0.79 0.75 1.67
30 0 0.11 048 | 104 | 152 | 179 | 187 | 183 [ 173 | 160 | 147 | 136 [ 125 | 116 [ 107 | 1.00 | 094 | 088 [ 0.83 | 0.79 0.75 1.87
2.67 1.48
The results are collected here as sag normalised separation reductions 0.40 0.79 -0.40
0.60 119 0.00
Conductor Di: ™ Ratio | 0.80 1.58 0.40
Upper conductor type[OXYGEOXYGHIODINE] NITROQOXYGE-LAMP OXYGHHELIUNOXYGEN
Lower conductor type|CHLOR HELIU%CHLOF! HELIUNIODINE] HELIU%NEON FLOUR[OXYGEN
Upper/Lower Conductor Di. /Mass Ratio| 0.32 | 048 | 053 | 054 | 061 [ 0.74 | 0.78 | 0.80 1
® 0
3~ 5

Upper conductor tyf
Lower conductor tyf
r/Lower Conductor Diameter/Mass Rat
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Circuit to circuit clearance review
Assume circuits are places above one another such that
Span length
Circuit R B Phase angle difference between circuits (‘
Nominal phase to phase voltage v 0.369 r——-====-- — IS I = -— -
Nominal phase to earth voltage I
Conductor type I I
Initial tension Required cirz
Initial temp I
Final temp 1
Diameter b .
Linear conductor force Required| W| n d pI'ESS!
Initial tension Required ' 1
Final tension Required| 250 300 350 400 450 1
Initial sag Required 1
Final sag 392 402 |m Required] 0.87 0.93 0.95 0.95 0.93 I
This calculation calculates the vertical lift of each conductor for a given wind pressure I5 0 99 1 05 1 07 1 i 06 1 03 I
Wind pressure Pa 0 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 Tﬂls 1 -1 -1 1 1 9 1 20 1 1 8 1 14 I
Vertical lift at midspan (lower conductor) 0 0.14 049 | 091 | 1.30 | 164 | 192 | 216 | 235 [ 250 | 264 | 275 | 285 | 293 | 3. - - N . -
Vertical lift at midspan (upper conductor) 0 0.04 0.16 | 034 | 055 | 0.77 | 100 | 121 | 140 | 157 [ 1.73 | 1.88 | 201 | 212 | 2. 1 26 1 33 1 34 1 3 1 1 26 I
This calculation calculates the vertical lift of each conductor for a given wind pressure and wind vertical angle Vertical win, 1 1 1
Wind P; 0 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 70I1 1 42 1 49 1 49 1 - 1 37 i
ind pressure a
Vertical lift at midspan (upper conductor) 0 0.04 018 [ 041 | 0.71 | 1.06 | 142 | 1.77 | 208 | 237 | 262 | 284 | 304 | 320 | 3. 1 - 5 9 1 . 6 7 1 - 65 1 . 5 8 1 49 1
Vertical lift at midspan (lower conductor) 0 0.15 062 | 1.27 | 192 | 248 | 291 | 3.26 | 353 [ 3.74 | 391 | 406 | 418 | 4.28 : 1
Vertical separation reduction at midspan (m) 0.00 -0.11 -044 | -087 | -1.21 | 142 [ -149 | -149 | 144 [ 137 | 129 | -1.21 | -1.14 | -1.07 | -1 1 79 1 - 87 1 ~83 1 ‘73 1 60 |
Here it calculates the difference for a range of vertical wind angles r—m=m=m=-—===- _I I I
Vertical ti duction at midspan (m) I 2 1
R Wind presure (Pa) b |
0 50 100 [ 150 | 280 [ 250 [ 300 | 350 [ 400 | 450 [y500 [ 550 [ 600 [ 650 | 700™| %0 [™B00™" 850~ | "YUO T=9U50™] ™= 1000" ™=
0 0 0.10 033 | 057 | 045|087 ]| 093 | 095 | 095|093 F0.90 [ 0.87 | 0.84 [ 081 | 0.78 | 0.75 | 0.72 | 0.69 | 0.67 | 0.64 0.62 0.95
5 0 0.10 036 [ 064 [ 085 ] 099 [ 1.05 [ 1.07 [ 1.06 | 1.03 [g1.00 [ 096 | 092 [ 088 | 0.84 | 0.81 [ 0.77 [ 0.74 | 0.71 | 0.69 0.66 1.07
10 0 0.11 039 | 071 | 06 | 111 ] 119 | 120 | 118 | 1.44 |"1.10 [ 1.05 | 1.00 [ 0.95 | 0.90 | 0.86 | 082 | 0.79 | 0.75 | 0.72 0.70 1.20
Vertical wind angle () 15 0 0.11 042 [ 079 [ 188 [ 126 [ 133 134 [ 131 [ 126 [J120 [ 113 [ 107 [ 101 [ 096 [ 091 [ 087 [ 083 [ 0.79 [ 0.75 0.72 1.34
20 0 0.11 044 1 087 | 191 | 142 | 149 | 149 | 144 | 137 [ 129 | 121 | 114 | 107 ) 1.01 | 095 | 0.90 | 085 [ 0.81 | 0.77 0.74 149
25 0 0.11 046 [ 095 [ 136 | 159 [ 167 | 165 | 1.58 [ 1.49 |1.39 129 | 120 | 112 | 1.05 | 098 | 0.92 | 0.87 [ 0.83 | 0.79 0.756 1.67
30 0 0.11 048 | 104 | 1J2 [ 179 [ 187 [ 183 [ 1.73 [ 160 | 147 | 136 | 125 | 116 | 1.07 | 1.00 | 0.94 [ 0.88 [ 0.83 | 0.79 0.75 1.87
| in 2.67 148
The results are collected here as sag normalised separation reductions 0.40 0.79 -0.40
0.60 119 0.00
Conductor Diameter/Mass Ratio | 0.80 1.58 0.40
Upper conductor type[OXYGEOXYGHIODINE] NITROQOXYGE-LAMP OXYGHHELIUNOXYGEN
Lower conductor type| CHLORIHELIUN CHLORHELIUNIODINE[HELIUNNEON |FLOUR|OXYGEN
Upper/Lower Conductor Di. M. Ratio| 0.32 | 048 | 053 | 054 | 061 | 0.74 | 0.78 | 0.80 1
® 0
3~ 5

Upper conductor tyf
Lower conductor tyf

= JPUCtiSMIm)™ "TMLoWeT Conductor Diameter/Mass Rat



Upper conductor

type

Lower conductor

type

Upper/Lower Conductor
Diameter/Mass Ratio

OXYGEN

CHLORINE

0.32

OXYGEN

HELIUM

0.48

IODINE

CHLORINE

0.53

NITROGEN
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0.54
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0.61

LAMPREY

HELIUM

0.74

OXYGEN

NEON

0.78

HELIUM
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0.80
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OXYGEN

1

Worst vertical separation reduction (m)

Example span by slope change

0.50

0.60

0.70

0.80

Upper/Lower Conductor Diameter/Mass Ratio
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3.7.3 Conductors on the same supports (same or different circuits and shared spans)
3.7.3.1 General

ched to
the same span to prevent circuit-to-circuit or phase-to-phase

This Clause provides the minimum requirements between conductors or cables att
the same support, and shar

flashover under operating conditions.

Where conductors or cables are carried on the same pole or support as those of a higher
voltage the lower voltage conductors shall be placed below the higher voltage conductors,
or beside in the case of vertical circuit construction.

Any two bare conductors having a difference in voltage with respect to each other shall
have vertical, horizontal or angular separation from each other in accordance with the
values required by Clause 3.7.3.2 (See Figure 3.5), provided that the clearance at the ( 1.31 2

support or at any part in the span is not less than the separation nominated in Item (b) v= 1 R) (0645 + 0'015 X 6 + 000022 X 6 )
(See Figure 3.6).

T'he separation given by Clause 3.7.3.2 is intended to cater for differential (out of phase and

2 > U —
in phase) movement of conductors under wind conditions with minimum turbulence. The X+ (1.2Y)* = E} + 0_4\, D+1;+v(D+1I)

separation given by Clause 3.7.3.3 1s a minimum under any circumstances.

3.7.3.2 At mid span

where

The mid span conductor separation for a single circuit can be determined using

Equation 3.1and Figure 3.5.

Approaching ground slope in degrees

Upper to lower phase diameter to mass ratio

Dtameterb"ppe r conductor‘waSSLah'er conductor

Dia meteri.ov.'er conductor ‘Hass{}pper conductor

|
| ! !
! X i !
| i I

3.1
where
X is the projected horizontal distance in metres between the conductors at mid
span; (X = (X + X2)/2) where X is the projected horizontal distance between
the conductors at one support and X; is the projected horizontal distance
between the conductors at the other support in the same span
Y is the projected vertical distance in metres between the conductors at mid

span; (Y = (Y, + Y;)/2) where Y, is the projected vertical distance between the
conductors at one support and Yz is the projected vertical distance between
the conductors at the other support in the same span

COPYRIGHT




BN NZ Template (2026-03-

< c app.neara.com/powerapp#designld:dWwb535ekRU1
< Home Project Edit Environments Clearances View Report Library Help Q
h Perspective Plan Map Schematic Schema Editor +

nz~u_mid_clash_buffer_c_c

Type: colored text?

#* Fo

& Ask Gemini

o a & 3
® NZ Template (2026-03-23) -
Properties

2_Model_Parameters +

Tool: Move and Select

E u_ground_clearance_serviceability_ice

> 3
:r E u_ground_ ) |
¥

= u_ground_clearance_serviceability snow

& u_leading_slope

| % u_load_environments
g/ ¥ u_max_suspension_length
b Z u_mid_clash_buffer
- = u_mid_clash_buffer_c_c
Z u_mid_clash_kdl
f E u_mid_clash_kdl_adjusted

Z u_mid_clash_non_euclidean_separation
¥ u_mid_clash_u150

I u_pc_clearance_check

E u_pc_ecp_required_clearance
Z u_pc_encroachment_check

Z u_pc_encroachments_cutback
T u_pc_encroachments_growth

Z u_pc_encroachments_notice

Profile 2_Poles 2_Crossarms 2_Stays
B showing17 /17
Span Fole1 Pole2 Section
- -
1795 Q 179633 T
Q Q

)", section.status:

if(or(section.statu N
olored_text("grey"," b
=t(

Utilisation:

if(u_mid_clash_non_euclidean_separation=n

(u_mid_clash_non_euclidean_separation - (u_mid_clash_kdl_adjusted + u_mid_clash_u15@

if(Utilisation

Selection Zoom Desig -

No items selected

Selectable types A
 Select all

¥ Structures Component w

¥ Conductors -

¥ Stays

Details Usages Documentation

Span.nz~u_mid_clash_buffer_c_c

Type: colored text?

2_Spans 2_Visualizations 2_Attached Insulators Environments +

Circuit Voltage  Conducor Ecp34 Tabled LeadingSlope  Ground Clearance Mid Clash Buffer C C
o) Buffer
33 Helium ~ NotTraversa. v +0.02m
23 Helium v Along/across... ¥ 0
042 7/275SC/GZ w Along/across. v 0
042 7/275SC/GZ w Along/across._ v o
33 Helium v Along/across... ¥ 0
11 7/275SC/GZ v Along/across. v 0
11 7/275SC/GZ ~ Along/across... v 0
11 7/2.75SC/GZ v Along/across... ¥ 0
11 7/275SC/GZ w Along/across. v 0
042 4C+2PC95m.. v Along/across.. v 0
11 Helium - @ - 0
11 Helium > @ - 0
du 11 Helium v @ - 0

Upper To Lower Phase Phase to Phase Cet to Cet (in-
Diamater To Mass

Gin-spar) buffer  span) Buffer

080 +0.07m

100

Worst Conductor
Utilisation

¥ Height spec points
# Obstructions

# Obstruction vertices
¥ Feature points

¥ single lidar points
¥ Pillars

¥ Substations

¥ Trenches

¥ Trench wavnoints

ecion @ ¥ $ & @
Conductor Blowout (m) Crossarmpolel  Mimorcrossarm  Crossarmpole2  Mirror crossam
Environment poled pole 2
] v = o -
Survey 176 Q ] 1]
Survey 130 Q 33-31F3-15@ @ Q []
Survey 033 Q n o n
Survey 040 Q 11-2-IF2 ] Q F []
Survey 251 Q 33 41 H @A Q 4

Survey 056 Q | n C n
Survey 130 Q [ ] o |
Survey 138 n 4 |
Survey 0.08 n 11 n
Survey 281 [ ] Q 1|

Survey 178 Q ] o | |
Survey 050 Q ] Q []
Survey 173 Q B Q ]

Solves Enabled

1n=c 2:56 PM
Partly sunny 18/05/2026



O L

N Z

OVERHEAD LINE ENGINEERING

THANK YOU

EMAIL PHONE LOCATION

carl@olenz.co.nz +64 21 515910 Dunedin, New Zealand




