
REPORT ON SAG AND GROUND CLEARANCE
Glenn Davis*

This report discusses the effects of sag on the positioning

of wires and cables on electric utility poles. Cables attached

to utility poles cannot be strung line-of-sight due to the basic

effects of gravity, line weight, ambient temperature and span

distances. In addition, ice- and wind-loading functionally

increase line weight and, along with thermal loading on the

conductor, cause additional line sag or stretching. The amount

of sag is a function of the conductor size, material and span

distance. Sagging calculations have to be included to determine

pole attachment heights as dictated by the National Electric

Safety Code (IEEE 1997) (IINESC"). In order to satisfy the NESC

minimum mid-span ground clearance, attachment on the pole is

generally eighteen feet (18') or higher. In order to comply with

the NESC's mid-span clearance requirements, then, one must

account for the total loading of the lines under worst case

conditions (that is, the upper wire/cable loaded under the worst

case and the next lowest cable loaded under the best case

condi tion) .

In 1990, the NESC was changed, but the change was

primarily one of philosophy rather than one affecting the

* Glenn Davis, P.E., 1S Project Engineer for Delmarva
Power and Light Company (P.E. by National Examination, March
1981, Ref. No. 5872), and has been employed thereby for 25 years.
In his capacity as Project Engineer for Delmarva, he has become
familiar with the pole attachment contracts, policies, procedures
and construction practices employed by utility companies such as
Delmarva.



requirements for positioning telecommunications and cable

attachments vis-a-vis electric wires on utility poles. The NESC

changed the above-ground "clearance" required for cables attached

to utility poles from 18 feet to 15.5 feet. The underlying

assumption in the change was that in many circumstances, thermal

and ice loading would create a sag effect of approximately 2 1/2

feet thereby creating the change from 18 feet to 15.5 feet.

Based upon these average span lengths, sample sag

calculation charts may be prepared. Such charts show that under

the worst case loading conditions experienced by a utility,

clearances and pole attachment heights, for common cable types

over 'an average span of 200 feet, must be set to account for a

total sag of 3.3 to 6.75 feet. See Tables 477AACi 1/0 ACSR/AWi

1/0 Triplex and 4/0 Triplex, attached. This requires a minimum

pole placement for such attachments of 18.8 to 22.25 feet.

Telephone cables need to be placed between 19 to 20 feet on the

pole, with CATV requiring higher placement.

In addition to the sag required as described above, many of

the attachments used by communications companies experience more

than the average amount of sag. Fiber optic cable, for instance,

contains no metallic elements. When strung without a messenger,

this type of attachment has a tremendous ability to sag,

requiring higher than normal pole attachment clearance and pole

placement. Communications lines also tend to be comprised of at

least two wires (a messenger cable and a communications cable),
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and sometimes se~eral c~hles, especially in instances of

overlaahing. This creates an even great6r an~unt of sag.

As to transmission towers, the amount and effects of 9&g are

gr8&tly increased as co~ared to distrihution poles, with, for

example, a transmission span of 600 feet potentially having as

much a9 twenty to thirty feet of oa9.
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....

#2 ACSRlAW Diameru ::: .316 IA. Spaa Leqdl (ft.) Wetpe •.0864IbJn.

611 PHASE 100 125 1~ 115 100 22$ 1!0 rTJ 300 32.5 J50 37J 400

A
Final Sq (h.) of Conductor ae

1.5' 1.1>5 2.35 2.75 3.14 3.98 5.07 6.30 7.6.5 9.12 10.72 12.44 14,28
Mwmum Opera&ing Temperature

B
Final Sas «(\.) 1132 Depel F. Wilh

1.10 l.57 2.08 2.64 3.13 4.10 $.17 6.37 7.70 9.16 10.74 12.4.5 14.28
112- of Ice, No Wind

C Rna! Sal (ft.) at 60 DeKfCCt F. .40 .60 .83 1.09 1.38 2.13 3.20 4.33 5.63 7.09 8.68 10.41 11.16

Q
Horizontal DiIpIacemeut Due to a

.3S .52 .72 .9S 1.21 1.86 2.80 3.79 •.93 6.22 7.61 9.13 11.10
6 lb. Wind (ft.)

Diameter;; .J 16 in.
Span L...1th (ft.)

Weighl ;a ,DIM IbJn.
12 ACSAJAW
611 NEUTRAL 100 12,5 150 175 200 125 z.so 1:75 JOG 315 350 375 400

A
Anal Sal (ft) of CODducUlt at .9<' 1.24 1.54 1.16 2.17 2.91 3.94 5.13 6_46 7.03 9.51 11.2.4 J3.09
Mu1mum Operaul Tempcrarwe

B
Final Sas (ft.) at 32 0epeI P. wtdl

1.10 1.57 2.011 2.64 3.23 4.10 5.17 6.37 7.10 9.16 10.74 12.~ 14.28
Ill- of Ice, No WiDd

C Final Sag (ft..) at 60 Depees P. .40 .60 .83 1.09 1.38 2.13 3.20 4.33 5.63 7.09 8.68 10.41 12.26

Q
Horizontal Disp1acemelll Due l\:) ..

.35 .52 .72 .95 1.21 1.86 2.80 3.79 4.93 6.22 7.61 9.13 10.75
6 Lb. Wi.lId (fl.)

DiamelEr::: .398 10. Span Leaeth (ft.) Weip! = .J312 1bJft.
1/0 ACSRJAW

6/1 PHASE 100 1:&5 15G 115 200 2.35 250 '%15 lOG 325 350 315 400

A
Anal Sq (ft.) of COIIduc1Dr II

1.52 1.95 2.39 2.84 3.30 3.16 • .24 4.73 .5.36 6.38 7 ..50 8.70 9.99
Maximum Operadnl Temperarute

B
FInal Sag (ft.) at 32 DiIgnla P. wUh

.93 1.34 1.79 2.29 2.81 3.31 3.96 4.57 5.30 6.30 7.40 8..58 9.86
112~ MIce. No Wind

C Final Sig (n.) I' 60~ F. .42 .63 .If] I.l3 1.42 1.74 2.07 2.43 2.95 3.93 5.04 6.25 7.46

Q
Horizonral DiJp1acemeoc Due CD.

.34 .51 .71 .92 1.16 1.42 1.70 1.99 2.42 3.22 4.13 .5.13 6.12
6 lb. Wind (ft)

Q ... C X SJN(ARCTAN(D/(l X W»)
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1·250.12 I

'4 TRIPLEX DWnetcr '" .6$8 jq,
Span Leneth (ft.) Weisbt'" .167 Ib.Jl\.

SERVICE 25 so 75 100 US 150 1'5 2IlIO

A
Fiul Sa, (ft.) of CoDd_ at

.67 \.71 3.2' ~,'~ 8~ 1 \.73 1$.92 20.87
Mu;-'m ()peplilll Tallll'GlWte

8
Final Sq (ft.) It 32 o..r- P. wi1ll

.31 1.23 2.75 •.19 7.68 I1.U Ij,3-4 20.29
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Q
HoriZOllw Di.sJJ1aeemeal Due 10 a .2] \.03 2.38 4.29 6.78 9.18 13.61 11.03
6 lb. Wind (ft.)

110 TRIPLEX r:x.mccer .. .976 in.
Span 1Angtb (ft.)

Weipt • .360 lb.lft.

SECONDARY
100 125 150 I7S ]00 %IS 2SO m JOG D5 350 m 400

A
Rna! Sal (tt) or Condue:fOl' al 2.50 3.24 4.03 5.27 6.75 8.43 to.31 12.39 14.68 17.17 19.17 22.79 15.512
MWmwnOpenl1DIT~

B
Anal Sag (tt) at 32 Degrees F. \Nidi

1.80 254 3.35 ,.56 6.01 7.66 9"u lUg 1JJ16 16.34 19,04 21.94 2!J.JJ7
112" orlcc, No Wind

C Final Saa (fl.) &160 DeImN F. 1.13 Uil 2.21 3.34 .:n 6.43 lL29 10.36 11.64 15.13 17.13 20.74 D.lI7

Q
Hoftzontal Diaplaoemenl Due to a

.90 1.31 1.77 l.68 l.i3 5.17 6.61 8.33 10,17 12.17 14.34 16.68 19.20
6 Lb. Wind (ft)

Diameter •.976 iD.
Spaa Lea&Ch (ft.)

Weilbl - .360 IbJft.
110 TRIPLEX

SERVICE" :zs SO 15 100 US 150 115 D)

"

.... Firull Sag (ft) of Concluder at
.78 un 4.08 6.511 10.60 1's.25 20~ 27.34

MWmum Ope1WIi TCIJlClCftLlII'C

B
flnl1 Sig (tt) IL 32De~ P. w:l12l

M 1.63 3.60 6..&1 10.10 \4.75 20.44 2733In" dice, No Wind

C Final. Sag (IL) at 60 Degreea F. A6 1~ 3.61 6.42 10.11 14.7$ 2O.A.S 27.34

Q
Horizon lIl1 Displal:emlftl Due 10 a

37 1.31 2.90 5.16 8.13 11.16 16.A.S 22.00
6 lb. Wind (ft.)

Q. C X SJN(ARCfAN(D/(2 X W»)
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I J·250.13

DWneter • 1.268 in. SpliA Leostb (It.)
Weipt - .4'11 Ib.lt\.

210 TRIPLEX
SECONDARY 100 us 150 175 200 US 25G 275 JeO 325 J~ ]'1$ 480

A
F.-I Sac (ft.) of Cond.1ClOr U 1.66 225 290 3.51 4.39 S.33 6.3J 7.16 9.41 11.2.3 13.22 15.36 17.67Mulmum Oper.lilll Temper.wre

B
FIMI Sac (ft.) III 32 [.)epcI F. wich LSI 226 3.01 3.16 4.32 S.9O 7.01 •.S7 10.27 12-12 14.13 16.3'1 lU:I
1/2" of loe. No Wind

C FInal sac (ft.) III 60 DegeeI F. .16 1.29 1.10 237 :1.10 3.91 ".96 6.39 1.06 9.91 11.92 14.10 16.43

Q
HariZGlR&! DiIpI_~ Due '0 a .67 1.01 1.41 \.86 243 :'-I:~ 3.90 5.02 6.33 7.79 9.37 1I.a. 12~
6 lb. Wind (Il)

Diamelet '" 1.268 in.
Span Lencth (ft.)

WeiChl ••498 IbJt'L
210 TRIPLEX

SERVICE %5 50 75 lOG 115 150 115 :JIO

A
Fiul Sq CJ\.) of Coa4l1ctOC' 11

.69 2.14 4.'Z 7.91 1J.41 1'.16 25.36 34.33
Muimum 0pef&liD. TemperalUn

B FIlial Sa. (ft.) at 32 0esTea P. wiUl
.51 1.91 4.21 7.67 12.17 17.92 25.12 104.09

liZ- Gllce. No Wbld

C Finl SAl (R..) III 60 Degreu F. .52 1.92 4.29 "'I 12.11 17.93 2$.13 ~.IO

Q
HorizotIlal DUplacemcDI Duo r.o a .

.40 I.S0 3.37 6.03 9.57 14.10 19.76 26.11
6 Lb. Wiad ~)

4/0 TRIPLEX DiAmerar=1.26 ill.
Sp.n LeDctb (ft.)

WeiJbl •.66 1b.Jft.

SECONDARY 100 115 ISO 175 200 1:15 250 %15 300 JJlS :YO 375 400

It.
MOal S.. (R.) or CoadllCtOc &1

2.51 3.24 ".02 4.16 S.74 6.68 7.68 1.97 10.49 11.13 13.91 IS.11 17.15
Muimum Opel'&llftl Temperacure

B
FiDal SAl! (ft.) at 32 DeIfCU F. with

1.5 1 2.1' 2.17 3.65 4.51 HJ 6.41 7.68 9.16 10.77 12.52 \4.40 16.42
112" of lee, No WilleS

C Final Sa& (ft.) 1160 Depua F. 1.11 1.60 2.11 2.79 3.49 4.2$ 5.01 6.26 7.72 9.3] 11.04 12.92 14.93

Q
HorizalllAl Dilplacemcat Due to •

0.77 1.10 1.3'0 1.93 2.41 2.93 J,jl 4.32 3'.33 6.43 7,62 8.92 10.31
6 lb. Wind (ft.)

Q - C X SIN(ARCTAN(D/(2 X W»)
.
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EXHIBIT 1



POLE ALLOCATION ON A THREE PARTY POLE
30 Foot Lift Pole

POLE SPACING ALLOCATION 30 ft.
POWER TELE. CATV POLE

POLE SPACING
DESCRIPTION

(measured in inches)

2 2 2

12 0 0

0 20 20

0 0 12

Q. 12 0

72.8 72.8 72.8

20 20 20

6 in

12 in

40 in

12 in

12 in

18.2 ft

5 ft

UNUSABLE POLE

POWER SPACE

NESC CODE
REQUIREMENT FOR
POLE SEPARATION

CABLE TV SPACE

TELEPHONE SPACE

NESC CODE
REQUIREMENT FOR

GROUND SEPARATION

POLE SPACE
BELOW GROUND

FOR SUPPORT

TOTALS FOR THE ABOVE COLUMNS
106.80 126.80 126.80 INCHES 360
8.90 10.57 10.57 FEET 30

29.63% 35.18% 35.18% PERCENT 100%

USABLE SPACE
12 32 .. 32 INCHES 76

1.00 2.67 2.67 FEET 6.333
15.79% 42.11% 42.11% PERCENT 100%



POLE ALLOCATION ON A THREE PARTY POLE
40 FOOT MAIN LINE POLE

POLE SPACING ALLOCATION
POWER TELE. CATV

(measured in inches)

90 0 0

0 20 20

0 0 12

0 36 0

76.6 76.6 76.6

24 24 24

TOTALS FOR THE ABOVE COLUMNS

40'
POLE

7.5 ft

40 in

12 in

36 in

19.2 ft

6 ft

POLE SPACING
DESCRIPTION

POWER SPACE

NESC CODE
REQUIREMENT FOR
POLE SEPARATION

CABLE TV SPACE

TELEPHONE SPACE

NESC CODE
REQUIREMENT FOR

GROUND SEPARATION

POLE SPACE
BELOW GROUND

FOR SUPPORT

190.60 156.60 132.60 INCHES 480
15.88 13.05 11.05 FEET 40

39.72% 32.64% 27.64% PERCENT 100%

USABLE SPACE
90 56 32 INCHES 178

7.5 4.67 . 2.67 FEET 14.8
50.56% 31.46% 17.98% PERCENT 100%



EXHIBIT 2



Loaded Pole: Top to Bottom
Energized conductors
Open wire secondary
Streetlight (in safety space)
Utility Telecommunications
City traffic cable
CATV
LEC



EXHIBIT 3



Cable Held Up By Rope (tied to two neutral places)



---------------....----4---- --------,r--------------.

Cable Held Up By Rope (tied to two neutral places)



EXHIBIT 4



Multiple Overlashing With Drops Going to Power Supply Cabinet (shown)



Example of why communities ban additional wires in the air-this is a commercial/industrial area where cars are unloaded off trains.



Congested Pole - Note Cable Attachments at Different Levels
(LEC cable drops are two small cables together near bottom)
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From the Editor...

In our last issue. we concentrated on
short. descriptions of the major chan­
ges to the NESC in the 1990 Edition.
This issue is the first volume in a ref­
erence set devoted to changes in the
clearance requirements.

In this issue. we discuss the major
changes in the requirements. how
and why they were made. and spe­
cial cautions about application of
table values. We also answer a host
ofReader', Rack. questions
received about clearance rules. For
those ofyou that have submitted
othe.' types of questions to Reader',
Back. we will try to reply to many of
those in the upcoming issue.

In the next issue. we present a set of
charts which show the real impact
of the changes in Th.bles 232-1 and
234-1. 2 & 3 and we give some use­
ful tips for use in calculating conduc­
tor displacement under the required
six-pounds-per-square-foot wind
loading of Rule 234. as well as other
goodies.

Several people have asked us to
change the format to a shorter one
published more often with fewer sub­
jects in each issue so that it is qUiCk­
er to read and doesn't get put to the
bottom of the pile. We would like
feedback. Would you rather have the
normal twelve-page size or would
you prefer most of the issues to be
eight pages and arrive more often?
Reply to Reader" Rack.

In the last issue. we asked for some
feedback on whether you would like
to see a Code gpll problem added
to each issue: we have received a few
replies. What do you want to see?

~~
NESC NEWS

Tentative Interim Amendment to
the NESC

The first tentative interim amend­
ment (TIA) to the NESC was issued
on June 7. 1990. It concerns the
method of adjusting required clearan­
ces above railroads which are limited
to short or thin rolling stock. as are
some naITOW gauge railways and
some mining railways.

Footnotes 2 and 16 of 'Dible 232·1
and the definition of ·V· in Rule 2341
of the 1990 Ed1tion refer to subtract­
ing the restricted railroad heipt limit
from 22 feet (6.7m) to obtain the al­
lowed reduction in the clearances
specUied in the values of Th.ble 232-1.
The TIA changes these values back
to 20 feet (6. 1m) to match Figure 234­
4 and keep the adjustment the same
as it has always been. Prior to the
TIA, there was a mismatch between
the rule wording and Figure 234-4:
the figure had not changed from pre­
vious editions.

Another TIA is in progress at this
writing.
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1990 CLEARANCE CHANGES

Methodology Change

The 1990 Edition of the NESC
changed the way we do business.
Operating utilities and contrac­
tors can take maximum ad­
vantage of materials and
construction types actually used
for a given project; at the same
time. those entities are required
to take more responsibility to
recognize the characteristics of
such materials and construction.

~ There were two basic types of
~ changes in the clearances area.
I First. the NESC no longer iD-

I
i cludes allY vertical movement
. of conductors and cables due

to sag changes under different
loading conditions. Second. the
clearances were coordinated
according to voltage level.
grounded or ungrounded. iD­
sulated or noninsulated and
fixed or nonrigid.

A new Appendix A was added at
the end of the 1990 Edition of
the NESC to explain these dif­
ferences. It is worth the time re­
quired to review that brief
appendix and make sure that
you understand both the old sys­
tem and the new one.

The result of these changes is
that you are no longer required
to build excess clearances in
places where the old clearance re­
quirements were -lumpy- due to
the simple system then used.
However. you are now required to
take into account the saa chan­
ges that will occur during the
operation of your system m the
manner in which you mtend to
operate it.

Sag Changes

! Prior to the 1990 Edition. the
: NESC vertical clearances auto­
. matically included within the

table values an assumed change
in sag of IS- from the position re­
quired at SOOF.

Fall 1990n '""I

The table values for vertical
clearances were good for spans
up to the Basic Span length for
the loading area for conductors
operating at 120°F or below at
their maximum temperature.

Where conductors were expected
to operate above 1200F at some
time during their life (including
emergency operation). the 1987
Edition required the substitution
of the actual sq change from
the 60'7 position to the maxi­
mum sac position for the IS- of
sag change assumed m the table
value. In essence. the 1987 Edi­
tion required you to take the real
clearance (the table value less
lS-) and to add your actual sac
change to it to assure that. when
you operated in your maximum
sag mode. your line did not come
below the desired level.

This is essentially what the 1990
Edition of the NESC has done for
ALL clearances. Instead of
having to be sure that )'O\U' con-

, ductors were installed hi&h
I enou&h to meet the table value

requirement when they hap­
pened to be at SOOF. final sag.
you now are given the -00 Nor
EVER COME BELOW' THIS
LEVEL UNDER ANY CONDI­
TIONS. EMERGENCY OR
OTHERWISE-clearancevalue.

As of 1990, you are lli2

longer concerned with the
sag change from your
initial stringing sag down
to final sag at BOoF. You
are now concerned with
the SAG CHANGE from
your initial stringing level
down to the "worst-case"
sag: the greatest sag
produced by-either
maximum ice at 32°F or
high- temperature,
emergency operating
conditions.

DANEse UPDATETM

Coordinated Clearances ~

Clearances of conductors. wires.
cables. and rUfd parts from
structures ana land areas were
un1formly coordinated in the
1990 Edition. Reiardless of the ....-
type ofstructure or land area '\
bemg cleared. the Electrical anc. .
Meclianical Component of
clearance that was included m
the total clearance value of the
tables is the same for a given sys­
tem component.

Example: 4.5feet always is"""',
included in the total
clearance value where the
clearance is from a supply
distributiDn-voLLage conduc-
tor to anything.

For each land area. there is a ref­
erence hei&ht included in the
total clearance value shown in
the tables.

Example: for truck areas.
14.0feet is included.

For each type of structure. both
horizontal and vertical reference
dimensions are used to coor- -----..
dinate the clearances.

1b obtain the required clearance.
the Electrical and Mechanical
Component and the Reference
Component were added together.
This process is explained m
detaJl in Appendix A at the rear
of the 1990 Edition of the NESC.
'DlbIes of the various com­
ponents are shown there and
will not be repeated in that
Cashion here. You may wish to
refer to NESC Appendix A whJl,.
reviewini the information that
follows.

Althou&h most of the time only
one reference value is used for a
given clearance type. there are II
few places where one reference
component is used for clearan­
ces to the grounded wires. cables
meetmg Rule 230C. etc.. and
another reference component Is
used for conductors meetmg
Rule 2300 and bare. energized
conductors and cables.
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',ample: in yards where
. lLcular activity is restricted.

.u.ble 232·1 uses reference
heights of8feetfor tnplex secon­
dary cables meeting Rule 23OC3
and 10feet for open secondary
conductors../-,

any of the clearance values did
not change from what had been
the intended result all along.
However. others were found to be
inconsistent with the basic coor-

.--iinated system that had been
'ed for most of the early code
~velopment.When that oc·

curred. the old values were
changed to achieve coordination
unless a valid reason was found
to do otherwise. As a result. two
reference dimensions occasional­
lyare used.

Where the coordination effort
found a lack of coordination be­
tween the clearances for secon­
dary voltages or for cables with
respect to those required for dis­
"Jibution line phase voltages of

.1V·22kV. the general action
dS to leave the high-voltage

facilities where they had been.
develop the Reference Dimension
accordingly. and coordinate the
communication facilities and the
lower-voltage conductors and
cables with the high-voltage
values.

Thus. in the 1990 Edition. the
closest-approach location of the
751V-22kV class of facilities es­
sentially is unchanged from the
orevious edition. after taldng into

'count the changes in the
athodology and removtn& any

111cluded sag change. However.
the location of the lesser voltale
facilities may have moved slilht·
Iy to coordinate with the other
~learances.

e careful also of the changes in
footnotes to the tables. Several of
the footnotes have changed word­
ing and application.

. major change ba format was
eliminate the columns of

..Jues dealing with voltages of
22-50kV in most of the tables of
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Section 23. This allows the basic
table values to apply to com·
munication and supply dJstribu­
tion·voltqe facilities up throuih
22kV. Voltqe adders for sub­
transmission and transmission
voltaaes are used to increase the
basic table values aPJX'Opriat.ely
for the circuits concerned.

Rule 014: Emergency and
Temporary Installations

Rule 014-Waiver bas been com·
pletely rewritten to specJ.fy what.
if any. changes in the normal re­
quirements for permanent instal­
lations~ be used during the
term of an emergency or tem­
porary installation. depending
upon the expected seasonal load­
inlS.

In the case ofboth emergency
and temporary installattous. the
code recoiJUzes that the installa­
tion D18f. or D18f not. be reo
quired to withstand the same
loads expected ofa permanent
installation.

Example 1: temporary struc­
tu res are to be installed to hold
existing conductors and cables
above an intersection during
the six weeks required to
remove the old utility struc­
tures. regrade the area and in­
stall permanent replacement
utility structures.

In Example 1. the installation
would not be in place lona
enoulb to expect silDUlcant rot·
ting of the pole. Rule 0148 reo
quires the use of Grade N
Construction. Grade N requires
that the loadS e'Q)f:Cted durin,
the tenD of the temPOAC' inStal­
1a1im be withstood by the struc·
ture. The Overload Capacity
Factors required fer permanent
Grade B. C and D instaJJat'oDS
are not required here. HOW­
EVER. THE NORMAL
CLEARANCES APPLY!

Example 2: a multi-vehicle acci·
dent has Wiped out the poles on
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both sides oj an intersection:
thefacilities two spans away
from the intersection in each
direction are still imaCL

In Example 2. we have an un­
planned outale which alIects
safety features such as trafIlc sil­
nals. street lights. etc. The emer·
gency JrOVisions of Rule 014A
apply. Ifyou wish. you could run
URD (underJrOund residential
distribution) cable meetinl Rule
230C throUlh a conduit laJd
ctirecUy on the roadW8J and con·
nect it back into the line at two
load poles on either side of the
intersection until permanent
repairs could be made.

NotU:e the requl.rement to guard.
and mark the cable to Unlit the
opportunityfor contact bll
pedestrtans. damage o/the con­
duLt by vehicles (Le.• put
enough dirt over (t)o or dtvnCJQe
to uehfcles ll.e.• you'll need
signs or}la(Jgers to control trof­
~ at the site dUring the emer­
gency).

You also could suspend open
supply conductors above the in·
tersection from short-term emer­
gency structures or exJstinl
structures at heights less than
normally required. as long as
they are app-opriately aboYe the
heilht normally required for
communicatJon and IUYs above
aroad~.

In Rule 014A. the NESC reeol­
nJzes that there occasionally
~ be a large safety issue. such
as tramc sianaIs at~or inter­
sections on a high volume biIh­
way. that js dJrecUy affected by
unplanned interruption of power
service or communication sera
vice.

The code intentionally js not
specUJc as to what additional
clearance above the normallUY
level js required to recognize the
additional voltale involved with
distribution lines: it is your
responsibatty to consider the
given local conditions.
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Recommendation For
Emergency Clearances For

Open Conductors

During an emergency, DO NOT
suspend energized open supply
conductors at levels below that
normally required by Rule 232 or
Rule 234 unless there is some
large measure of safety to be
gained by re-energization of the
line prior to the time when normal
clearances could be met.

Rule 230 F and Definitions:
Fiber Optic Cable
Installations

The definition of fiber optic cable­
communication and fiber optic
cable-supply were changed and
coordinated with new RUle 23OF-·
Fiber Optic Cable.

The intention of these changes is
to make two things clear: (a) you
treat fiber optic cables just like
what they are attached to. are lo­
cated within. or surround: and
(b) they must be physically lo­
cated in either the supply space
or the communication space.
Fiber Optic Cables cannot be
located between the supply
and the communication
space. even if they are complete­
ly dielectric and suspended from
a completely dielectric mes­
senger.

The code recognizes that the
fiber optic strands themselves do
not conduct electricity. but as.
sociated metallic messengers or
internal metallic wires or shields
may be capable of conducting
electricity.

The code also recognizes that
workers on overhead structures
tend to locate themselves in
places where it is most comfort­
able to work. Unfortunately. this
can place personnel working on
communication facilities in the
wrong place unless the clearan-
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ces of Rules 235 and 238 are
maintained. This is why fiber
optic cables are required to be in
one space or the other. not be­
tween them even if the work is to
be accomplished by a -supply
worker.-

H the fiber optic cable meets the
requirements to be located in the
communJcatfon space. it is
treated as a communication mes­
senger and must have the
clearances required Cor a com­
munication messenger to supply
facilities.

H the fiber optic cable is located
in the supply space and is car­
ried on an effectively erounded
messenger or a completely
dielectric messenger. it is
treated the same as a supply
neutral. Otherwise. it is treated
like the conductor to whJch it is
attached.

Example: An open conductor
1201240V three-wire supply
secondary is suspended above a
CATV cable on a pole Une. It is
desired. to add aftber opttc
cable used in operatton o/the
supply system to the pole Une.

H the fiber optic supply cable
(FOSC) in this example is to be
located between the secondary
and the CATV. and the FOSC is
carried on an effectively
erounded messenger. it can be
treated the same as a supply
neutral meeting Rule 230E1:
and have a clearance above the
CATV cable of 30- at the pole
and 12- in the span (Rule
235C2b( l)(a) Exception and
'Iable 238-1. Footnote 1). The
rosc also must maintain a
clearance below the lowest secon­
dary conductor (or triplex. if that
is used) of 16- at the pole and
12- in the span (Rule
235C2b( l)(a) and 'Iable 235-5).

Since clearances are clear distan·
ces between the nearest surfaces
of the items in question. boring
the holes 46- apart won't cut the
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mustard. In this case. the ~
clearance between the supply
cable and communication
facflUjes is to be from the
nearest sw1ace ofa cable or su~
port bracket. but the clearance
between the supply conduc~~
and cables does not include tne' -"
bracket: see Rules 235 and 238.
The actual mountinl holes
would have to be far enoulh
apart to allow for the size of the
fiber optic cable. the bracket
dlmeDSkms and any drip loops 0
iDYolved.

Rule 232: Clearances Above
Ground, Roadway, Rail or
Water Surfaces

Railroads:

The clearances of 751V·22kV
conductors above railroads cUd
not chanCe. but coordination of
the other items with that level ,,_
resulted in decreases in cleanm
ces of from one to three feet.
dependinl upon the item. The
Reference Dimension remained
at 22'. the bridge heiiht re-
quired over railroads.

CAUTION

The clearances above railroads
are intendedfor main Unes and
normal sidings usedfor loading
and unloading cars in a man­
ner that does not require ac­
tivity with conductive objects
above the cars. On sidings
where special activities are ex
pected. such as where cranes
are used to load cars or where
hopper cars are manually
cleanedfrom above with long­
handled scrapers. Rule 012 re­
quires the use ofgood practice
for the given local conditions. ,-'

No specfllcation was added in
'MIle 232·2 for rilJd puts above
raJJroads. However. now that the
coordinated system is beinl
used. it is easy to determine
what clearances are requJred if' ',-

Volume 2. Number 2


