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l. SCOPI 

· 1.01 'Ill• 111tonaattoa llenta- i.• tor- u._ .ill '- daaip of Jo111t-uN 
ot cable 'W91p1q 1. 15' pOlillMls ~,. toot Ol" aore. It aupple•nta 
A44end1,&a ·10. 2 to RIA 'l'I. ON-6go, "..TotatUN ot Pole•" which 
la· l1■1te4. to· cle■l&D vb,r4' the c;alll• vei&h■ l-0-~ per toot 
or l•••. . . • ·\._ 

2.01 The 4e■ip engineer nuai 4etend.Qa: tn• cl~•• and points 
of attachment to power pe>l .. . tor *l•• vbloh esoeed LO pcnmd 
per root. . Ttlt We>lution tor a ■pec1f1c piOJeat cu be worked 
out graphical!i' as ~xplataed heNUI .. 'the •t.ho4 cu be uaed 
f'or 111•1nc ·.-aj)14 che,ck■. t~. 4eter.111N ·Vll•tbe:r or not the power 
pole■ vlll provl4• vertical ·c~• J'!llllU1N4 'b.1 tl:le DSC 
rule• vtt,h' • de■ired cable on ·tbe■ .•. 

2 .02 In urban areu vbere ■puui \l■u.al~ ar, l.fO feet Qr leas, 1 .. 
may not be nec••••ry to u•• tla1•. ~10 •tho4. ~ .uch 
1,PaDS t~ powtti" V1ft .... ·;- tAlitt ·~· .... an OOD&iderably 

,'. . ' . 
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le•• than in the long spans usually f.JW:Ml io rural areaa. In 
ehort spans the cable sags usually will exceed the pover Vire 
saga. »y- the use of the clearance rules etated in the following 
p&:""IICr&Ph■, the required separations for theae short apane C&D 
be quickly determined. 

2.03 Reference ahould be made to REA TE & CM-630, ''Design of Aerial 
Cable Plant" tor 1nfonnat1on e.s to the grade of galv&11i2.ing or 
other coating on the suspension stran<l tor use in a.reas where 
corrosive atmosphere exiet. 

3. JOilft' USB CLBARAICE ARD SEPARATION RULES 

3.01 In joint-uae conatroction certain clearance and separation rulea 
are stated in the National Electrical Safety Code (NISC). A 
sixth edition of the Code wa~ issued by the National Bureau of 
Standards, dated November 1, 1961, as Handbook 81. This can be 
purchased from tbe Superintendent of Documents, U. s. Govenunent 
Print in& Office, Washington 25, D. C., priced at $1. 75 per copy. 
In those States vbere the fifth edition is 10 effect by l&v, it 
muat be continued as a guide until the sixth edition is adopted. 
Certain States have rules that are mo::::-e stringent than tbe DSC 
rules and these must be complied with. 'l'be RBSC rules ot the 
sixth edition are referred to herein. 

The HESC rules make distinctions as to clearances and separations 
depending on vhether the paver line vo,l:tage is below 8700 volts 
to ground or above this volt•.>.ge. One set of rules applies where 
the pover ltne supports secondary pover vires·and a different 
set vhere it does not. 

The rules applicable to cable on power poles wbich do not support 
secondary power wirP.c. are aa follows: (See Pigure liii"TB & CM-690 
'Which shows certain Joint-use separation requiremente). 

a. PoT spans ~x.ceeding 150 feet, the attachment point of the · 
stra.nd to pow'er poles mlwt be at least. 40 inches (for practi­
cal purposes 3. 5 feet can be assumed) belo,,; the lowest power 
vire attachment µuint, usually the pover neutral wire, for 
paver lines not exceediIL8 8700 volts to ground &Dd at least 
6o inches 11' the power voltd.ge exceed 8,700 volts but does 
not exceed 15,000 volts to grouDd. 

b. 'l'he minimum vertical separalloo requirad a.t supports betveen 
the strand rmd gro1mded ron-curreot carrying power system 
equipment, such as tran£~orn~r caaes, is 30 i~cbea. 

c. The final unlOIMicd sag of a. cable at 60° F. must comply with 
the ground cle&l"&LC~ rules of the DSC which are stated in 
RBA TB • OM-6o2, "Cleara.oc~s." 
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4. ma 1'ale 238 JI 3(,:). "l'or QIA luat,u illeMUa or 
150 fNt, Y.ea"UC&l. aeparat1QJ at tM pol• 'between open. 
llUpll,17 cGll4\lo'torc • -ccr•m:l.•tlGII ~•• or cODd.uctora 
aball.· be a4J\latfl4 110 tbat ~ CQD4t.\i, .... Of 6ff' p I DO 

v1D4 aa4 ts.Ml \IDlaaded ... , ao •Ptl¥ COD4uctor ot 
750 YOlu or leu •.U be ic..r 1a tl:Mt qan tmn a 
atzatpt lille .10111181 the poi.at.I ot au.nor~ ot the highest 
o~1cat1GD cal>le or c~r, -,. ..• npply- coDd.uctor 
Qt anti- 750 YOlte 'bu.t lea■ \bu 50.0QO volts -.ll be 
lQWer 1D tbe epu ·t!IM 30 1.Qobea •~• .auch a straight · 
li,ra.e." '!Ilia -.na tbe strancl 11D.e of atpt attach.rmtnt 
po1Dta IILl■~ be at .leut 30 11\Chea l?elow tbe low po'ipt 
1ll tba NC ot the pbaae vire -1# P1cu-re l:, but, the mJ.lt1-
ll'CNll4e4 ~tral Yin •Y ... 'belov tbJ.1 li.M ot aipt 
or the atl"IIAd. · · · 

e. 'l'be initial Mg ot a bare ail'Ud wbe1;1 installed or a 
cable OD et~ aiuat p.roviQ •t leaat 30 tnch ClMl"NlCe 
between the love•t power wire ( 1D ~is ~a• usually the 
neutr&l wire) 8Dd. the a·tralld. at 6o r. vU.h iio wind for 
tor power 11ne■ uot·-ex"941nl 8700 vol ts to gl'O\llld and 
45 izacb cle&J'IIDoe if the PQIM:r· liiie exc;ee4a 8700 volts 
to gl'O\IIM! • . 

'UM rule■ appli,cable to cable OD paver lin-,a '4lich do support. 
NOODdary Yiru are as tollowl!: . (See l'igure 2' in. RIA 
'1'& •·CM-690 vna.ch apova certaiD ··.30111t .. u■e separation require-
•11t1.) ::. 

a. 88111! aa par. 3.03&, •bove. 
lt. S- aa par. 3.03b, &l>ove. 
c.. Salle a• par. 3;03c., above. 
d. Same a• par. 303d, · above. llc;>WNr, ·tb.1a •a.na in this 

caae tbat the atre.nd line of eight.,muet be not higher 
than .the lov point of sag ot-the.lovttst eecooclary wire 
which ie irl the class of power wiree or 750 volts or less. 

•• 'l'he initial aag· of •·bare at~ wen, ia.1talled or a 
cable on strand must provide •t leaat 30 inch clearance 
between the l.o,..et power wire ( in t£1d, c•se the l~st. 
■econdary vtre) an.d the ati'Ud et 60~ J'. 'Vith no wii:ad for 
power line• not •xceeding 8700 volt,.to ~ am 45 
inch clearuce it the pove~ line exc•411'8700 volte to 
ground. . , . , . 

3.~ Wtwn sua1,ensio.Q etrNid. is 1:nat~~ledi: it baa · -.i.ch less sag 
thlm after a cable 1a pl,.ced OD ·1.t. Powr vi res have con~ 
a14erable aag in loDg apa,n ru~·QODstNctt~• Conaequently, 
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1 t nay be neceaaa:ry to attach the etr&Dd temporarily at a point 
belov its final attacbment point to prwvent contaot'Witb paver 
Vine above it an tbe .... pole• until cable is placed on the 
atram. '!'be temporary means. of attachment •~an be by driving 188 
bol ta into the polea or by pla.cing otb.er 'au. table support bard.­
ware at proper heigbt to give temporary cle,,nmce. washers can 
be placed on the bolts &Dd the etr&.ndcan be placed on the bolts 
between tbe washers aud the po.lea. The atra.nd the"- can be secured 
to tbe poles with 0.109 inch' steel line wire t.o hold it tempo­
rarily until after tb.e cable is Bupported oy 1.;he strand. 'lbe 
at1'11.Eld and cable men _can be raised to the tbroughbolts .and the 
strand attached by three bolt clamps in t.he s~dard manner .. 

a.. S'l'IPS IN TD PREPARATICB OP J'IOURI l - POWBR LID WITHOt11' SICOffllARIBS 
(Alm NO. 4 7/l ACSR WIIE) 

4.0l Figure l is a graphic solution for a jo1nt.-11se situation 1n 
)'hich 1.t is uaumed that the following :f'actr:irs apply: 

&. :Ru.ling span - 387 feet (Iufo.nnation fro,n power uompaoy) 
b. Average span• 350 teet (Information from power company) 
c. PowP.r lin!!! voltase - 8700 volts tc gro1,1.ud (Info:nation fran 

pm,,cr company) 
,1. Power wires • Ro. 4 7 /1 ACSR (Inronnatioo from pover company) 
e. Cable weight per foot - 1. 5 lb. (Table· 1 TE & CM-630, "Design 

of Aerial Cable Plant. 11 ) 'Thia table ahm,s that 100-pair 19-
gauge; 200-p&ir 22-3auge, and 300-pair 24-gauge plastic cables 
for aerial uae weigh in the order of 1.5 lb. per foot. 

f. Power Hoe p<Jles - 15-foot (I.afonnat.ion from power company) 
g. Configuration of power wires on the poles. (See RD Figure 

16 tn REA TE & CM-690 vhich ia the pole head configuration 
drawiug.) 

h. Gro1L11d clearance d~sired - 14 feet tor toe cable at final 
unloaded sag at 60° F. 

l. St.o:rm loading district - heavy 

4 .02 Other data required in the graphic solution, available. in REA 
documents, i~cl~de: 

e. Strap.ct aL:e require,1 fo._• 1.5 lb. per foot cable for 3'.,v-fout 
spant. in the ilea"-y loading d13trict. The Sag Chtl.rts : a.nu !. in RF.A TE & CM-630 .show that 1:1. lOM strand is require,1 for , . :> 
lb. cable _for 350-.rout s1,ans in the heavy ::;: 01-m loa.,1ing u lS­

tr.i..ct. 

be The lOM dtr&nd stringing (initial) aag t~t 60° f. for ~')1)-f<10t 

spans. This is approximately 2 feet on Sag Chart 2 hP.rewi~h-

- 4 ·-
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o. !Ila im.ti&l. aac ot tJ:111 1.5 1-• ~ <111.UII •tnlld tor 
35()•toot •PIAS• . 'l'b.1.• l• ..-.1.-t.:1¥ 7 feet ... GD 
S.CCllart5J:ae~tb. . . 

4. !11.e f:1.Da111nJca\-,: ... ot tbll ~-5 1). •la •t fJo0 •• m 
lOM •tl'llll4 for 3SO·toot IIJlliDI la* l1111t.1 1,oed1nc cU•trtct. 
'l'b1• 1• •ppl'OXt·+.aly 8.5 .._ ai ... Cllart 4 111 11A 
,'JS • ON-63(). . . . 

•• 1'be t1D&l UllloMN .... of tbll lo• 4 T/1 AQ8B pa119r wire 
at 60° "• tor a 350-toot apa11 ~ tbtl • .,,. 10941,.. 41•­
tn.ot. Bai• 1• appmrtw~ T t•t u llbcN:a m ftp.re 8 
of MdmMl\111 So. 2 'to - '1'I •. Cll-690. · 

t. 'l'he attul:IMut diat&Qoe 1D feet abon pouD4 ot tbl power 
line mu.tral (loweat) vire. '1111• 1• abOlia to be 25.5 t"t 
OD RD PipN Bo• J.6 1D RIM 1W • QN-690. 

4•03 "1pre l hel'ev:l.tb. 1• clravD uaia,a tbe Nlea -- daa l)l"eNDt.ed 
1D pancr&pba 3.03, 4.011 Md 4.02 abol,a. It llbow t.bat the 
de■ired 14 toot &l'IND4 clwce eaimc,t be obta1M4 CD 35-toot 
power pol••• S&g·aa.rt 4 of a•• QN-6~ llbovll tbat a 
cable w1gb1na 0.75 lb. per l"oot l• t.-bNY1•t tbat CAD be 
uNd iD th1•·•1tWltiOD cm lCN atnll4 •4·•till ocapl7 vith the 
nqu.1re4 Nlea u it would bave t.be 6-~ n.at uitJcadad. aag. 
'l'a'ble l 1D RM Ta• CM-63() ahova tbat 50-pail' 19•811181, 100-
palr 22-aaup, &44 150-pair 24-.-..·pJ.u,ie Ollblea ,..s.p in * ordar of 0.75 11-. per toot. 

~~ot. Sac 01:aart 7 ot REAS• ON-630·abon i.t tu 6-toot timll 
wll.oaded .-C ot a l.' lb. per toot OIi.bl• OD a 1:§!! atrucl vuu.ld 
provide the deairecl ia.,.toot &J'OWl4 ci.&ruoe ill tllia a1-..t1on. 

4.05 Piau.:re l sbova tbat the. atl'IIIMl 'll'OW.ci req.uln temporary looation 
'Wba plaaed 'becau." it woul4 not cl.el.rtba -.ti-al vire by 30 
iDabea. see pangre.pi 3 .05 • 

4.06 ID Joint u" OD 35-toot power line pole• vitbatlt NCODdAriea, 
tbe nex1 nae final unloaded s-. ot • cable ~t emeed eight 
teet it 14-toot P"OWMi ol.ear&DCe. 1• req,ulred 1D a,q atorm 
loa41Dg. 41atrict tor uy apu. 1-atb• ·'lllia ~• bue4 OD tbe 
tact tllat the phase w1N ia 29.5 f'ee1. above sl'Ol.'ll4, tba neutral 
wire ia twr t•t belov thia, Ul4 tbie atraad •t+ecbMDt point 
nuat be at least torty .i.Debea ().5 teet tor pNCtioal pu.rpoeea) 
alov tbe mutral vire vbich .-ukaa it 7.5 feet below tu_.. 
v1N poiDt ot atteobmel'\t. Thia .... tbe atrud camaot be · 
plaoecl btp ... t.un 22 teet a'bov'e ~- ~ 14.toot IJ"0Wl4 

.. 5 ;. 
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clearanct: lo~vl!e. 8 feet tor cable •AS• 'l!bia tact can be used as 
a obeck on tbe 81'11Phi0 aolution ot 1;uoh problems as sbova 1G 
Fil\,lre l. 

5. 8T!P8 IN TD PRIPARATIClf OP nGURB 2 - POWE I~ WITH SIOOIDAJUES (ABD 
4 7/1 A081' WIRIS) -

5.01 Figure 2 1s draw using these.me &SSUJl!f;tion& a& used in r.ak1ng 
Figure 1 plus the fact that the lowest nr.;ond..r:1.ry wire 1.8 assumed 
to b~ 3 feet belov the multigrounded neutral ~1r.e, and that 8.t4 
8-toot ground clearance is permissible 1.11stee.d of 14.~foot \lhid: 
1 t is evtdP.nt cannot be obtained here. Tb.e ltne of sight ru.le 
of par. j.04 d 0 applies in thie situation, Le., the line of sight 
must. be Lar,gent to the low point of sag ot' the lowest secondary 
wire. Tne other data used is the same o.i; 11aed in Figu.i."e 1" 

'.; .02 The final point of stranci t1tt&chment to the poles would bf) 7 feet 
bel;.);,r the -Lowe st :3econdacy (which is the ft.nal 1.w.lOO.lied sag cf 
thir: ze~oouary vi.re). 'l'hie .rould. place th.e strand 1.5. 5 feet 
above ground, "Wbich is 111 feet 11elow the t.op phase wire. The 
fins.l unloaded sng of the cable vhtch is 8, 'i feet will nalte the 
ground clearance 7 feet vhere 8 feet. ts deatred. A cable having 
a final unloaded sag of 7 feet "Would be the heaviest pennissible 
r.or the span lengths assumed. Sag Chart 4 of n.l:A TB & CM-630 
shows that a cable -weighing 1.0 l'b. per toot ·which has approxi­
mately 7 foot .final u.rJ.oncled BEi£ e.t 350 feet would be the naxinn.un 
size permissible on lOM stra.nri in the heavy etonn loading district. 
Table 1 in REA TE & CM-6~10 shows that 75-pair 19-gauge, 150-pair 
22-gauge, and 200-pair 24-gaug~ plastic cables weigh in the order 
of l .0 lb. per foot. 

5.03 To obt.e.1n 8 .. ~-,ot. ~round clearance, the 1 "5 llJ. cable must not 
exc-"'ec~u. '! "1:1-fc,ut flnal Wllo&dad Rtl.f. ( 1)0 inches) or less. Use of 
llSM strand wou.,; 'J•J necessary" Sae Cha.rt 7 of REA TE & CM-630 
shows that wj th the 16M strand ::.h(: final un) oaded sag of 1.5 lb. 
ee.ble is approximately 6 feet wh1ch would r~sult in 9.5 foot 
ground cleara.oce" 

5 .04 1'"'igure 2 showfl tt..1.t th~ strand would require temporary location 
wher. placed because it would oat clear the lowest secondary -wire 
by 30 inches. See }?aragraph 3.05. 

5.05 In .Joint uee on 35-foot power 1.i.n~ poles vith secondaries, the 
awn of the final unloaded sag of any Kind of' power wires pluf; 
the final unloaded sag of the cnble cannot exceed 8.5 feet it' 
l4~foot ground clearance is desired in any storm loading distdct 
for any span length. 'l'he top phase wire is attached 29.5 feet 
above ground. The lovest secondary 1.e attached 7 feet below it 
or 22.5 feet abov~ 11,I'Olmd" The: cable must. be s.t.tach.ed tangent 
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to ta. 1av pwat ~ NOaer'e-'17 .. (uel91"1 lenl 81"GUDd). 
-a. paml_ o1aU11DOe .... 14 ·ten· ot tld• 22.5 feet leaviDg 
8 .5 fNt U tla paa.- JQllllilO.e am of tM .....,.17 f1Dlll 
nnlaedll4-. all4 aabla_·•llll,.... .... 

6. Dl'IA JOll ICIIII MJPl9 vBDIG OJWli .. r. T /l VIRI 

6.01 Pinal nn]OIMf ... data~ Jlo. 6A uc1 ■o. 8A oopperwel4 am 
1o. 6D·'~ }iCMar liDavia an 11,YeD ca 811g ourve■ 1D 
ua_.. a, to••• Cll '90. ·· . · 

- 1-
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