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1.01 Thia section is intended to provide REA borrowers, consulting 
engineer•, contnctors, and other interested parties with 
technical inf'onaation tor use in the design and construction 
ot REA borrowers' telephone systems. It describes various 
protective ..,.urea to be used 011 aerial multipair distribu­
tion Vire (NPDW) circuits. 

l..oe Theae measures are intended tor the protection of users and 
subacribera' property, protection ot personnel. working on the 
lines, and the protection ot circuit tacil.ities. Cons_ideration 
ot other tactora can be i'ound in RIA D & CM-633, "Design and 
Conatruction ot Aerial Distribution Wire, Multipair" and other 
aectiona ot the REA TE & CM. Thi■ reviaion is being made to 
bring our practices ip line with experience gained since 1956. 

2.01 

2.02 

The impulse dielectric strength ot MPDW between conductors and 
betwen conductor• and support vtre is about 30 kv. This 
diel.ectric atrengtb is adequate to prevent damage trom lightning 
surges except tar direct stroke■ &Dd. those arising trom connec­
tion.a to ■evere~ exposed station■ such aa-.t'ire towers, radio 
station•, etc. Appl.ication ot pl'Oteetion tor the wire itself' 
there.tore general..q-is not necea1U7. 

Altboush distribution wire t~eeU ta expected to be tree from 
diel.ectric tail.ure, it will tend 'lo teed ••-teas 81D'8es to 
weaker diel.ect.ric pl.ant suc!I ae )18,Jter iae.ulJned ealtle. Gen­
er~ at such jmctions protection IIIWlt be app11ed. 
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3. POWD COITACT COlEll>ERATIJRB 

3.01 With all types ot outside plant wire and cable the most effec­
tive measure 1D the prevention ot power contact lies in the 
provision ot sound construction, proper clearances, and the 
avoidance of non-standard conditions. The high dielectric 
atrength of distribution wire makes electrical contact between 
phalle conductors of a power distribution circuit-and the JllUl.ti­
Nir conductors unlikely, except where the wire insulation is 
abraded or detective. Although power contact protection is 
not generally required, under certain conditions protective 
.... ures are necessary as outlined in the toll.owing paragraphs. 

4. SPBCD'IC .APPLICATIClfS OF FROI'ECTIOR MEA8URB8 

4.01 Liptning Protection 

4.011 Junctions with Any Type of Cable - Lightning arrester 
protection at Junctions between MPDW and cable of any 
type, if required, has the :function of protecting the 
cable rather than the MPDW. The protection practices 
tor auchJunctions are therefore covet'ed in REA TE & 
CM-815, "Cable Circuit Protection" and REA TE & CM-640, 
"Deaip of Buried Plant • " 

4.012 Junct101l8 with Open Wire, Drop Wire, ar Single Pair 
Distribution Wire - No protection is required at junc­
tions between MPDW and open wire, drop wire, or single 
pair distribution wire except where extensions are con­
nected to severely exposed stations such as fire towers, 
radio stations, etc. Pairs extending to such exposures 
ahould be protected at their Junctions with the distribu­
tion wire by means of protected distribution wire 
terminals. 

4.02 Joint Use Pover Contact Protection 

4.021 General - ~'he same general protection principles 
spec1t1ed t'or the joint use ot poles with high voltage 
pover (above 2900 volts to ground) .distribution circ:.iits 
with open wire are applicable to MPDW. (See REA TE & 
CM-690, 11 Joint Use o:f' Pol.es" and REA TE & CM-820, "Open 
Wire Circuit Protection. 11 ) Where MPDW is \Dlshielded, 
that is, without cable or open wire between it and the 
pow~r conductors, the principal protection objective 1s 
that coordination be achieved. 

In order that el.ectrical. contact between the power and 
te1epbone·conducte>ra JM.Y occur, the power voltage must 
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be ■uttic1ent to arc through the MPDW inau.lation. 
tJnd.er ■uch conditions it is probable that the arcing 
will burD thrcl\Jlh the insulation ot the support wire, 
prov14Szl& a p-ound path &deca,uate tor deenergizing the 
powr o1rcuit. 

Jowr Circuit Below 2~ Volt■ to Ground - For power 
aircu!t■ operating beov 2900 volt■ to ground, station 
protector■ provide adequate protection to 1ub1criber 
pra11e1, aDd the conductor insulation genera~ can 
be relied on to prevent electrical contacts to the 
coa4uctor■ even though a phyaical contact may occur. 
'l'beretore no special protection measures are required 
b-,m4 conformance to the bonding practices cOYered 
1D later paragraphs • 

lt..023 Povv Circuits Exceedin§ 22?.Q Volta to Ground 
I 

4-.0231, Where MPDW is not shielded by cable or open wire 
the MPDW {and telephone plant to 'Which it is 
connected) will require protection apinat power 
contact as foll.awa: Power CQQ-1t.act protection 
■hould be installed on all auch circuits at or 
near both ends ot the exposed section, unless 
the section ia 1,500 feet or less in length in 
which case protection should be in■tall.-ecl only 
at or near one (either) end ot the section. 

4.0232 It station drops are connected to the multipair 
wire within the expo■ed section, power contact 
protection should be installed on the pair or 
pairs serving the stations at or within 1,000 
feet ot each drop wire loc:s.t ion. Power contact 
protection should be provided in the form of 
protected distribution wire tem1naJs (:rig­
urea 1 and 3). 

4-.oa Ro apecial protective measures are required where MPDW 
1■ inatalled below aerial cable or 01>e11 wire and is 
theretore shielded from contact. 

4.03 Powr Cro■■iD&• Exceeding 2900 Volta to Ground 

4-.031 Joint pole crossings should be utiliged wherever practi­
cable tor reasons given in REA TE• CM-801, "Conditions 
Requ1rinc Electrical Protection." At all crossings 
vbere distribution wire is shielded tram power contacts 
by other telephone plant, no additional protection devices 
are required on the distribution wire. 
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4.032 At or near all crossings with KJB tn,e power lines where 
the distribution wire is not shielded trom contacts by 
other telephone plant, protection should be provided on 
all pair■ by means of a protected wire terminal. Where 
additional crossings of the same MPDW and the same power 
circuit occur with.in 1,500 feet ot a protected crossing, 
protectim at the additional croaaiDp is not required. 

4.04 Loa41:frCoil Protection - wading coils tor 1111.tipair distribu-
ilc:m • are m1lable having dielectric atreqth such that 

4.05 

4.06 

protection 18 not required. 

laDcl!:91 to .uri&l Cable - At Jmction■ between MPDW and aerial 
cablehe ■upport v1.re should be bonded to the cable strand. 
Where multipair distribution wire is carried on the same pole 
line with aerial cable, the support wire should be bonded to 
the cable •uapeuaioo strand at each end ot the wire ruD and 
at intervala ot approxillllltely ooe-tourth mile (J'ig. 2) . 

loading ot Protector Ground Terminals - The MPDW steel support 
wire at:tords a method of obtaining a cca1011 grounding con­
ductor tor protect1011 devices. Where protectors are required 
the protector ground terminal or plate c4 all assemblies 
llboul4 be connected either directly or 1Dd1rectly to the 
119tall.1c support vire.'-rr~~he~protector assembly design is 
•uch that a ■atietactory electrical connection is not made 
to the ■upport wire in mounting the protector asseibty, the 
connection- •hould be made by means of a flO ground wire. 

~.(:ff Qioow:uU.y the Bu,pport Wire 

4.071 Where power contact protection 1JJ required, protectors 
■hould. have their ground bindiD8 posts connected. to the 
multipair support wire as described in paragraph 4.o6. 
In order to assist in deenergizing the power circuit in 
the event c4 a contact between the two ~acilities and to 
reduce induced voltage in joint w,e .. ections, the multi­
pair support wire should be gro\Dlded by' bonding to the 
power line »GR at appro:xima:tely aae-:f'ourth mi.le intervals 
via a vertical pole growtd wire (1"ig. 1). 

4. Cf72 GrolDldins conductors from power ayatem lightning arresters 
ebould·not be used unless they are connected to the MG:N 
conductor. 

4.Cf73 In Jo1Dt use with non-Iliff ayate11&, the support win· 
ahoul4 be · effectively grounded at approximately one•-
1'ourth llile intervals by comectiOD to artificial. 
grounds so constructed that coordination is achieved. 
(See J'ig. 3, and REA TE & CM-690.) 
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4.C174 At Junctions with buried wire or cable the multipair 
aupport wire •hould be bonded to the buried wire or 
cable shield. 

Oroundirag ot G~ - When distribution wire is placed on exist-
1.Da polellne•eneath existing Shiel.cling plant such as cable 
or open vire, no change in guying arrangements regarding 
eoli~ grounded gu;ys versus use or strain insulators in guys 
is neceeeary. (See REA TE & CM-650, "Ou;,ya and .Anchors on W'ire 
and Cable Lines.") Where distribution wire is not shielded by 
other telephone plant in either joint use or at crossings vith 
separate pole line construction, stra:ln insulators :may be 
aaitted it the su;pport wire is groulJded to a_ gro"Wlded. cable 
•heath or •hield or to a power IIJB within one-fourth mile of 
the gtV location. 

5. DIWIMIE 

5.01 The voltaae induced into MPDW in joint use with power distribu .. 
tion circuits is much less tbar. would be induced into open wire 
with the same separation because ot the relatively high capaci­
tance between the distribution wire conductors.and the grounded 
su;pport wire. When the support wire ia grounded in accordance 
with paragraph 4.CJ7 the induced voltage in MPDW would be appre­
ciably leas than that which would be induced 1'.nto open wire 
UDder the same conditions. The surprise shock hazard and the 
probability ot damage to grounded ringers on MPDW is therefore 
negligible. In view of the a·bove, no drainage tmits are normally 
required an multipair distribution wire. 

5.02 An exception to 5.01 would be where a portion ot a circuit is 
in open wire joint use and a portion is in distribution Id.re. 
In such instances the combined open wire and distribution vire 
eectiona •hould be considered to be equivalent to an open wire 

I 

circuit having a length equal. to the length of the· open wire 
eection plU8 one-half' the length of the distribution wire 
eection. The open wire drainage protection requirements of 
REA TE• CN-82o should be applied to this equ1va1ent open wire 
circuit. 

5.03 During construction operations, precautionary .measures aaainet 
induced Toltages should be taken in accor<.bmce with RE.A TE & 

CN-633. 
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1-pair protected 
distribution wire 
t.erm1Dal 

-~/4 mi -+.---1/4 m1. 

Drop wire 

bscriber station 

Bote: Protect all pairs at beginning ot Joint use with a 
Jro1-ote4 di■tribution wire terminal. 

JODT UBI WI'Dl )IJLTIOROUNDED NEUTRAL TYPE DISTRIBUTION LINE 

FIGURE l 

Diatribution Wire 

.,._ __ 1/4 _mi. ___ ,...._ 1/4 111. --

JOINT USE WITH STRARI> SUPPORTED CABLE 

FIGURE 2 
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Delta vi tJa pouading bank or \1111~ ,,,,-vye. power ■J■t• ':::::,. 

0 

-,air 41atrtlNtlon VS.ft 1■tl1.lNt1on wire 
terllin&l 

If no vater pipe, 
PM2 and. PM2-1 

Iota l: Protect all pa1r1 at 'be1inni111 ot 3o1nt ue with a 
proteate4 41■trllNt1on vin terllt.D&l, 

•Joint can1tnct1on ■laoul.4 not be u■e4 vttb nam,•Jtigroun4e4 
nwtral. type 411tr1'but1on drcuit1 Wile■■ ■uttlclentlJ lov 
re■i■tanae 1roun4■ clll 'be obtaS..4 to 1lll\ln aoo:nl1nat1on. 
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