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The purpose of this addendum is to provide iDtor-.tion. on the 
electrical protection requirements tor Figure 8 one-pair and 
aultip&ir distribution wires. REA Tl la CM-821, "Naltipa.ir 
Diatribution Wire Protection," dated July 1959 aa4 .A4clendum 
lfo. 1 elated April 1961, remain in effect tor PE-15 distribution 
vire. 'Die nev material is as tellowa: 

GENERAL LIGHTNING CONSIDERATIONS 

1.01 Thie ad.dend.1.Dapplies to Figure 8 multipair distribution vi.re 
covered by REA Spec1ticatiott1l'E-28, aad Pigure 8 one-pair 
distribution wire covered by REA Specification PE-27• 

'lbroughout this Addendum, Figure 8 mul.tipair distribution wire 
is referred to as "Fig. 8 MPDW." Figure 8 one-pair distribution 
wire ia referred to as ''Fig. 8 011e-pa1r DW." Where the same 
in:tormtion applies to both types ot wire the term "Pig. 8 DW" 
1• used. 

1.02 Tbe actual surge dielectric strength ot Fig. 8 Dlf is not yet 
available. From known data however tbe surge dielectric strength 
ot Fig. 8 MPDW is conservatively estimated to be 20 kv between 
conductors and greater than 95 kv trm coa.ductora to the support 
wire. 'lhe surge dielectric strength ot Fig. 8 one-pair DW 1s 
c011Servatively estimated to be 25 kY between condµctors and 
greater than 6o kv trc:a conductors to the support·vire 0 

1.03 'lhese dieler.Lric s~rengths are ad.equate to prevent d.ema,ge from 
11&htn1.og surges except tor direct utrokes and those arising 
frail connections to stations that are severly exposed such as 
f'ire tower,;, radio stations, etc. 'lbere is no econClllically 
feasible va to otect aerial facilities net direct strokes 
and t ref'ore no attenmt. is made to so. e d e ectric strength 
ot F18. B types of' DW between conductors and the support wir.e 16 
so great that the provision of' air gap arresters f'.l'Clll conductors 
to support wire ls not essential from protection considerations. 
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Because of differences in potential between conductors which 
can arise d\D'ing the passage of surges, washer gaps are 
desirable in sane situations to limit tbese potentials as 
described herein. The provision of a metallic path tram 
vasber gap terminal block.a to ground is not necessary except 
tor wiusually severe surges. Because the dielectric strength 
from the outside or the jacket to the support wire is substantially 
leaa than the dielectric strength tram c0Dductors to aupport wire, 
ready access enclosures can be mounted by clampina over tbe 
8"'1'J)Ort wire insulation. Unusually aevere aurges would then cause 
brealr4ovn between the clamps and the au»JO,rt vs.re Wlore dielectric 
failure betwen tbe conductors a.ad tbe l\ip»ort wire would occur. 

2. GENERAL POWER CONTACT CONSIDERATIONS 

2.01 With outBide plant wire and cable of all types, the moat 
effective measures in the prevention ot power contacts lie in 
tbe provision ot sound construction, proper clearance■, 8IMl 
awidance ot nonatandard conditions. •cause Fig. 8 DW will 
be twisted around its support wire duriDI construction, power 
conductors can make physical contact with ~ither the jacket 
over tbe support vire or the jacket over the conduetors • For 
desip purpoaea tbe 60-cycle dielectric atrengtb of the Fig. 8 
MPDW 1a conservatively estimated to be 30 kv trom cca4uctors 
to the outaide and 20 kv :f'rom the support wire to tlle outaide. 
The Fig. 8 one-pair DW is estimated to bave a 6o cycle dielectric 
atrength of 19 kv :f'rom conductors to the outside an4 l2 kv tram 
the aupport wire to tbe outside. 

2.02 In tbe event of a physical power contact to Fig. 8 MPDW or Fig. 8 
one-pair DW,·no electrical contact would occur wileaa tu)d mtil 
dielectric failure of the Jacket over tbe support wire or failure 
ot the Jacket and insulation over the conductors occurred. The 
beat of the arc resulting tram dielectric breakdown vould melt 
the Jacket and insulation tram the wire at the point of contact 
thereby establishing a direct or arcing contact to tbe support 
vtre. Coordinated protection can therefore be obtained by 
et~ectively growiding the support wire as described in paragraph 
5.0l.. The probability of a contact to the coad.uctora which would 
not involve the support wire is so small that the application of 
pover contact protectors between cond~tore and tbe eupport wire, 
ot either Fig. 8 MPDV or Pig. 8 one-pair DW cannot be Justified. 
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St•tton protection 1n conjunction with '24-ga\1&9 copper leads 
or • 120-puge 3~ conductivity copper-steel l>ridle wire 
(hereinatter referred. to as '20-s•ua• bridle uire) f'use iink 
between tbe .r11. 8 DW and the drop wire will provide adequate 
protection to telephone users and to 1ubacriber1 1 premises. 

2,03 Tbe National Electrical Safety Code (NESC) bas not recognized 
Fig. 8 DW u being 1Daune to power contacts so all applicable 
provisions ot the NESC tor "cC111Dunication conductors" should 
1enerali, be •t. However, becauae tbia type of' facility was 
not conta;,lated Vben the NESC vu Vl'itten, &CM latitude of 
•nsineeriq jUISpent within the intent of the IISC requirements 
i■ permia■ ible. . In this connection DA consider■ joint use, 
cro111n11, and conflicts (if they cunot be avoided) ot Fig. 8 DW 
v1.th Grade C power line conatructiOD pe:ad.aaible without specific 
••■urea to obtain coordinated protection other than grounding 
tbe ■'-'PJK)rt wire. If local authorities questi011 this interpreta­
tion, Grade B construction of' the power line should be provided. 

3. OIIIRAL WW FREQt.ENCY EIECTRIC nID'tXTION CONSIJJERATIOIS 

3.01 Volt .. •• are induced electrically in Fig. 8 DW trom. exposures to 
6o cpa power systems in the same manner as 1n open wire circuits. 
'l'be -.nitude of the induced voltaae however ia much lover in the 
cue of Fig. 8 DW than in the case of' open wire because there 
11 much greater capacitance between the conductor• and the 
ll'Ounded au.pport wire of Fig. 8 DW than there ia between open 
v.lre conductors and ground. Drainage units are~ required. 

a.. SPICD'IC LIGB'l'NING PROO'ECTION MEASURES APPLICABI.E TO FIGURE 8 DW 

~-01 Juncti0111 ot Fis. 8 DW with Aerial Plaatic Insulated Cable 

Although there is an appreciable difference in the conductor­
to-support Vi.re sur1e dielectric strength of Fig. 8 DW, and 
tbe conductor-to-shield dielectric strength of' aerial plastic 
1nau.l&ted (PIC) cable, both facilities have a sufficiently 
high dielectric strength to withstand most surges and it 1s 
wilikely that either facility would be damaged by surges fed 
trca the other. F1g. 8 DW may therefore be spliced directly 
to PIC cable conductors without washer gaps or other lightning 
protection measures. 

a..02 JU11ction ot Fig. 6 DW with Paper Insulated Cable - Lightntng 
protection or paper insulated cable (by means of 700 volts nns. 
carbon blocks) at Junctions with Fig. 8 DW is required in 
accordance vi th REA TE & CM-815, "Cable C ire ui t Protect ion . 

- 3 -
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4.03 Junctions ot Fi. 8 DW with en Wire - Because of the large 
terencea in potential that can exist between conductors of 

an open wire pair, and because of the considerably greater 
dielectric strength between conductors of open wire as compared 
to Fig. 8 DW, lightning protection in the form ot washer gaps 
should be provided at such junctions. 

4.01. Junctions ot Fig. 8 DW with Other Fig. 8 DW - No protection is 
required. 

4.05 Junction• or Fi. 8 DW with Old MPDW REAS cification 
- Splicing and terminating con• era ions e of more 

rtance than lightning protection because the probability of 
ligbtning d811188e io either of these facilities is small. Because 
it is not practicable to splice these conductors directly 
together, the conductors of PE-15 MPDW and tbe Fig. 8 DW should 
be terminated on binding posts of term1nal blocks. Washer gap 
terminal blocks without leads mounted in ready 1.1.Cceas enclosures 
are recommend@d tor tbia purpose. 

4.06 Jwictions of Fi. 8 DW with Old T e One-Pair DW - REA 
c11'1cation -1 - The probability of lightning damase to 

et er of tbeae acilities is small; tberefore, splicing and 
terminating considerations are controlling. Because it is not 
practical to terminate PE-17 conductors on birlding·posts, bridle 
vire must be run from the PE-17 wire to the Fig. 8 DW. The 
bridle vire should be connected to binding posts on a washer gap 
terminal block without leads mounted 1D a ready access enclosure 
on Pig. 8 MPDW, or to a wire-mounted terminal on tbe Fig. 8 
one-pair DW. 

4.07 Junctions of Fig. 8 DW with Drop Wires - Lightning protection is 
not essential. However, terminal blocks to which '24-gauge leads 
or #20-gauge bridle vi.re conductors are connected are normally 
required tor termination and station protection reasons (see 
paraarapb 5. 03) • Washer gap terminal blocks are recommended for 
Pta. 8 MPDW. There is no suitable one-pair washer gap tennirml 
available for Fig. 8 one-pair DW. 

4.08 Junctions of Fig. 8 DW vith Buried Cable - There is no specific 
requirement for lightning prote~tion at junctions of Fig. 8 DW 
vith buried .cable. However, t.erminal blocks to which 24-gauge 
leads 11.re connected are usually required at such junctions in 
connection with the protection of stations along the buried cable. 
WashPr gap terminal blQCks are recammend.ed for thia purpose .. 

- .4 -
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4.09 Junctions of F • 8 DW vith Buried Wire - No lightning protection 
1a needed tor the DW, but a one-:pair wu-r gap terminal 
block 1• required tor termination 8lld protection ot the bur:l.ed 
wire. 

5. POWER COftACT PROTECTION MEASURES APPLIED TO FIG. 8 DW 

5.01 NJ stated in paragraph 2.02, no specUic paver contact protection 
is required tor Fig. 8 DW except effective grow,.ding of the support 
wire. Grounds should be placed at the beginning and at .the end 
ot nonahielded joint use sections with power circuits exceeding 
2900 volts to ground, and in addition at one-hal1' mile intervals. 
The grounds ebould be made by connecting to an MJN, or to other 
low impedance grounds if an ~N is not available. The support 
wire ebould also be grounded at or near crosaings and conflicts. 

5.02 GroWlding of the support vire as described in paragraph 5.01 li::: 
not required, (1) where Fig. 8 DW is installed below aerial eo.r: 1.e 
or other wire tac ilities and is therefore shielded tram r:ontac +; s, 
or (2) tor exposures ot less than 2900 volts to ground. 

5.03 S~ ot the .measures required by the National Electrical Code 
(:NEC) to protect stations against the ~ffects of power contacts 
are included in the wire plant and are discussed in the fc.1] lowing 
paragraphs. Where large power fault currents are likely c.ucb as 
near Junctions with open wire, #20-puae bridle wire or adequate 
length is specified to limit the current through se"ice dropo 
and station protectors. Where large power tault currents are not 
likely, aw:h as at intermediate drop locations along Fig. 8 MPDW 
leads, aborter ,tl24-gauge copper leads connected to washer gap 
terminal blocks meet code requirements econa:ni~ally and are 
considered adequate. It is not practicable to provide a #24-gauge 
copper fuse link between Fig. 8 one-pair DW and drop wire vithin 
a one-pair support wire-mowited distribution wire terminal. 
Therefore, ,tl20-gauge bridle vire must be run :fran the dist1·ibution 
wire terminal to a drop wire terminal at each point where a drop 
wire connects to Fig. 8 one-pair DW. 

5.04 Part of' the Justification for omitting power 'Contact prate,. l.orf; 
:tran Fig. 8 DW is the provision of suitable fuse links to isolate 
service drops, and the us~ of relatively high current-carrying 
capacity fuseless station protectors. Co.lor coded #24-gauge 
leads connected to tP.rmlnal blocks are also adequate to n>·.d.nt.a.iu 
the W1cxposed status of l.lurled plant if used at junct.iom l 1f:'i:i.ieen 
Fig. 8 DW and bur:ied plant to connect between the two fa.c i 1 "! L ,~~,:;. 

Splicing connectors now available make practicable bridgP tap Hpl1c-
1ng of Fig. 8 DW conductors to #24-gauge leads connected to t'.~rminal 
blocks. 
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5.05 Jactiou ot Fy. 8 py with Buried Cable or Buried Wire 

5.051 At Jwic~ions with buried cable or buried wire, where 
Fig. 8 DW is an extension of or a tap off the buried 
facility, the buried facility should be terminated 
directly on binding posts or terminal blocks mowited in 
a buried plant terminal housing. It is desirable to 
use waaber gap terminal blocks tor this purpose as 
1Dd.icated in pt,ragraph 4.o8. Tbe Fig. 8 DW conductors 
requ.irina termination should be spliced to #e4-gauge 
copper leeda at least 8" long. 'lbe other ema ot the 
~-aauae lead.a should be terminated on the appropriate 
b1n41DI poets of the terminal block. 'l'bia arrangement 
provides• fuse link between the Pig. 8 DW IIIJ4 the buried 
plant aa required by REA TE & CM-816, "Electrical 
Protection ot Buried Plant." 

5.052 Where the buried cable or wire is a tap ott Fig. 8 DW, 
it MY be more econanical to provide a wasbe:r gap terminal 
block moUDted in a ready-access enclosure mounted on the 
Pig. 8 DW, in lieu of in a buried plant terminal housing. 
The connection and splicing details 1nclud1D8 the 6'24-gauge 
fuse links would be the same as described in paragraph 5.051. 

5.06 Jptiona of Fil- 8 DW with Open Wire - At Junctions with open 
wire, connections to Pig. 8 DW should be made with 114-gauge 
bridle Vire to minimize the probability ot the connection being 
bvned open by ligbtning. Open wire type power contact protectors 
abould be furnished on the open Vire in accordance with REA 
'1'I • CM-820, "Open Wire Circuit Protection" U it is exposed to 
power contacts. Power contact protector■ are not included as 
pa.rt ot Pig. 8 DW protection. The 114-puge bridle wire and the 
Pia• 8 .DW should be terminated on tbe billding posts of terminal 
block• in ready-access enclosures. It service drops are installed 
on the open wire Junction pole and are connected to pairs extended 
by open Vire, #20-gauge bridle wire should be used to provide a 
tuae link betveeo the terminal block 811d a drop wire terminal-

6. BOIDDO or SUPPORT WIRES OF FIG 8 ow 

6.01 'l'be support vires of Fig. 8 DW should be made elr>ctrica.lly continu­
oua thro\.llbout their lengths. 

- 6 -
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6.02 At Junctions with aerial or buried cable, buried wire, and 
other wire supported distribution wires, the support wire of 
Pig. 8 DW should be bonded to cable support strands, cable or 
wire shields, and/or support wires as applicable. 

6.03 Where Fig, 8 DW is carried on the same pole as strand supported. 
cable, it is not necessary to bond the support wire of the 

1. ours 

Pig. 8 DW to the cable strand-because insulation on the DW 
would prevent a lineman f'ran simultaneously makin6 contact with 
the cable atrand and the support wire. 

Where Pig. 8 DW is placed on existing Joint use power poles beneath 
existing tele~ne plant such as cable or open wire which shield it 
t'rca contact, the~ requirements ot REA 'IE & CM-650, "Guys and 
Anchors on Wire aDd Cable Lines" regarding grounded guys versus strain 
insulators in guys apply. Where Fig. 8 XJW is not shielded by other 
telephone plant aDd is exposed to power voltages in either joint use or 
at crossings, strain insulators a.re required unless the support wire is 
grounded to a groWlded cable strand or shield or to an MlN within 
one-fourth mile of the guy location. 
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