ﬁecision 'No. 68071

| BEFORE TEE PUBLIC mmms COMISSTON OF TEE S‘I.‘A‘I'" or CALIFORNIA f. e

In the Matter of the Applicatlon ' -‘ : .
of SOUTESRN CALIFORNIA EDISCN o Appllcatlov Yo.- 46916 ST
COMPANY £or an oxdex amending’ (Filed August 24 1964)f-ﬁ
General Orxder No. 95, “Rules for - , : -
Overhead Elcctric. L:.ne Const:uctxon ,
to permit the use of polyviayl.
cblor:x.de conduit unde” ‘-‘tecn.fi.ed :
ditn.ons. .

Rollin E. Woodouxy, Harry W. Sturges Je., ‘
John R. Bury, by John R. Bury, fox applicant.
F. T. Searls, John C. Morrissey and Ross Woxkman,
by Ross Workmn, for Pacific Gas & Elcetric
Compeny; chicxering & Gregory, by Shevman - .

Chickering, €. Hovden Ames, and Sranlev Jewell,

£ox San Diego Gas & Elcctric Company; Geozrze .

Farriz and Thomas B. Hughes, for Division o

Tacustrial Safety; patrick J. Burns, fox Local:

Union 18, I.B.EW.; and M. A. Walters for

Loc2al Union 1245, Internationad B-'otae::hood of

Electrical Workexs interested parties. .

N. R. Johnson and ugene S. Jones, for the Conmiss:.on

T .. g

sTaztr.

OPINION

By this application changes in Geneiral lbtder-'ll\lb";"f 95 a::e -
requested to permit the expanded use of polyv:tnyl chlon.de condu:."'

(PVC) as a su:.tab‘.l.e protectn.ve covering.

The mattex was heaxrd before Examinet Patterson in Los A.ngeles
on Decembex 2, 1954 and January 27, and 28, 1965, and was subm.tted
upon rece.:.pt of statemerts fxom applicant and tbe s..aff as to the

definitive cha.nges each wae recomendinﬁ in General Order Now 95.

In zecent years, as as improvements have been made in tht

synthesis and fabrication of plastic materials, the Commission has |
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authorazed the use of certain plastic materials in overhead electrlc‘f.

line comstruction. By Resolution No. E-1088 dated May l 1961
the Commission amended Rules 22-2 54.6-C and 84 6-3. The effect

of those amendments, as related. to supply lines, ‘was to: allow the B

use of plastic pipe made of r;gid unplasticized ?Vclhaving,the
p*opertmes specified as Type 11, Hagh Impact in the U 3, De-‘
partment of Commexce Commercial Standard No. CS 207 60 as a

suitable protective covering for conductorS-ln lateral and ve*tlcal o

Tuns. The use of such plastic pxpe was restrxcted to‘the light ]
loadxng dlstrlct, and Schedule 80 was.specxfied for ver*ical runs

on poles and Schedule 40 was SpeCLfled fox lateral runs under |
¢xos saxms Ihe designatlons Schedule 80 and Schedule 40 denote

the requlred dimensions xncluding.wall thzckness of plastlc pipe

in various nominal sizes as enumerated in Commerclal Standaxd

CS 207-60. Schedule 40 is comsidered. to be a medlum,wall pipe and
Schedule 80 a heavy wall pipe. The standard also—specifies di-' 7
mensmons for an extra heavy wall pxpe deslgnated as Schedule 120.;,'1

The dlmen51ons speczfled in each of these schedules conform,to

dimensions used for irom and steel pxpe. A,former U St‘Depaxtment | i

of Commerce Commercial Standard CS 237 61 whxch has now~been.w1thr o
c¢rawn specified a2 thin wall type of- PVC designated as Schcdule Am
Applicant s proposal is to expand the use of Type II
ngh Iapact PVC, so as to permit the use of Schedule A 1n.lateral |
runs under Crossarms; Schedule 40 for use 1n vertieal runs on poles,
and Schedule 80 foxr use as rzser conduit xn place of 1ron or stecl |
pxpe extending from undergxound up to a mlnimum helght of 8 feet
on the'pole. The ptoposal also-xncludes the use of Schedule A as

;,l .
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a su:.table protective covering over metal condu:.t and the use
of 1/ 16 inch th:.ck plastic moulding as e ground w:.re oovering.: |
addit:.on the proposal requests that Rule 54. 6-D be modif:.ed so that ,

a verta.eal Un WY extend down a pole to with:.n not 1ess than 6 feet“‘ - L

of the ground and terminate in an enclosure sueh as for a meter or
switch and not be treated as a riser. o , o
During the course of the proceed:.ng appl:z.eant w:.thdrew
its request to use plastic. mould:.ng for ground wlre cover:.ng and
mod:.f:.ed its proposal s0 as to spee:.fy PVC wrth a mmimum wall
thickness of 1/16 inch for lateral runs and as a eover:.ng over _
metal conduit rather than the sPec:.fJ'.cat:.ons for Schedule A PVC m
tke wrthdrawn Coumercial Sta.nda:rd cs 237 61. : _
Applicant presented in I:xh:z.'bit l the res ults of tests

made on the subJ ect plastrc mater1a1 to determ:z.ne the effetts of

exposure to weather, short circuits in w:‘.res covered by the plast:.c,x '

long time overload heat tests and impact by vehrcles._ 1t s applr- T
eant s positron that the results of these teSts demonstrate that PVC
materrals of the specifreations and d:.mensions descr:Lbed are su:l:t- .
able and will provide safe mstallations for the usc requested.

Applicant s chief drstr but:Lon engn.neer test:.fied that
use of the plastic material could result :x.n substantlal economies
ar:.sing from sav:.ngs in both labor and mater::.al coSts qnd that the
favorable cost di.fferential for r:.ser installat:.ons woulfl an.d in
the current rapid expmsion of underground fac:x.l:x.t:.es

Pac:.fic Gas and- Eleetric Company and San D:.ego Ge.s and
Electric Company presented w:.tnesses :m support of applzcant' o
proposal. | | o ' SR .
| A Comm.ss:.on staff engineer who adm:z.n:.sters Gene-al Order ,:
No. 95 made a study of appl:Lcant s proposal analysed the *esulta
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of tests made on plastic material and presented hxs conclusxons .
and recommendatxons in.Exhlbit 2. He concluded that 1/16 inch PVC1~*”
7 mouldlng is unsurtable for use as a ground wmre coverrng because |
' of its flexibilxty, expansxon ‘when. heated suseeptxbllxty to gafF
penetratron and deformatzon under 1mpact. ‘He test;f;ed £urther }_
that sur.abrlxty of the PVC maters fal for condult use is more de-dl'
pendent on the thickness. of the condult wall than on the schedule

|>

numbex. He recommended that miniman acceptable th;ckness be es-

tablished of 0.25 inches for rlsers, O lS 1nches for vertxcal runsrﬂ‘af

and 0.10 1nches for lateral runs | his selection of 0 25~ ce wallf's
thickness for risers. Ls-based principally upon eonsxderatlon of |
strength requlrements nccessary to resist 1mpects caused by vehlcl
striking rzsers on poles. He noted that as’ a result of an 1mpac.
test made by ramming test 1nstallatlons thh a 4 ton truck one of‘gml
the Schedule 80 2-inch dzameter FVC risers havrng a m;nlmum.wall R
thxckness of 0.218 1nches-wes cracked \seleetion of 0.15-inchi
wall thlckness for vertxcal runs—reflects the fact that such 1n--‘ﬁ'

stallatzons since they do. not extend to’ the ground level are not\f‘

subgect to the same possibilitzes of phy31cal damage as’ rlsers._s_‘t‘“‘

To protect such vertical runs from gaff penetratron and possxble
cllmber cut-outs’ he recommended that PVC vertmcal runs be set on
spacer blocks. Foxr lateral runs srnce they are. 1n a- protected
posrtzon underneath crossarms he recommended a lesser mlnxmum'wallf'
thxckness than for vertical runs,but suffzcient 1n hls op1n101 to
maxntain rigidity under high temperature eondxtions.." o
The staff wmtness znd;cated that as alternatlve to _
p*otectrng PVC vertlcal runs by settlng them on spucer blocks the
runs couid be excluded from.the cllmblng sPace.t In the statement

i
V
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filed at the conclusion of the hearxng the staff 1ncorporated thrs‘wkd!fwrfjf

slternative by proposrng tbat plastlc Plpe be 1nntalled only Outamde isi""

the clizbing space on poles ox structures and . ln.addltzon suecifzed

that when the combined d;ameters of two or more runs or rxscrs

exceed 5 1ncnes such rms oY riserS-should be xnstalled on.spacer.frszuf{gd
slocks. P B ,." | .,_¢- G

| In addition, the staff witness testificd that rn niory

opindon a vertical run extendrng withrn 8 feet but not less thcn 6‘giﬁ

feet of the ground and tt"minating tn an enclosure whzcn provido¢ n-nh:

ample mechanical protection zo the-run would not: be'detrzmental to&j‘

H
3
'..

pudblic safety. o
The staff’w1tnegs also recommended that any changes 5
authorized for Section V Supply Llnes 1n.the General Order should
be paralleled by changes in Scct;on VIII “Communmcatron Llnes’ | i
In considexing the. record it. may be noted that mn gcneral
the staff' recommendations are more restr;ctzve than applrgint s»l vf'
and, in some lnstances, are more restrictive than the existxng re-”-~
quirements of Gemeral Order No. 95. Ihe staff s recommendutxons
seem to be concerned maxnly'with 1nsuring that 1nstallation of
plastic materials will not endanger a lineman exther through danger‘d“Lh
of falling 2s a. result of his clzmbers glancrng off or cutt;ng out
of the haxd PVC material or dangex of electrmc shoca 1f'hls gaff
penetrates the PVC material and contacts a conductor or a grounded
wetal condult. The xecord shows that the plastrc mater1a1 1s not   ;.$f}fj$
easily penetrated but that it can.with effort be penetrated by - |
gaff to a depth of almost 0.25 lncbes. : ‘ o
Use of BVC for vertrcal runo’and rzsers would generally
result in swmallexr drameter installatlons than can be accomp1~shed
with othexr materials, partlcularly in the upper portlon of a metal
conduit run whxch must have'an insulatlngﬂcoverzng., It appears
fron the record that plastic conduit as small as 1/2 1nch nominal

| dxameter may be used: for some 1nstallations.\ thle small d;ameter RS

-
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conduit if lnutalltd wlthin the clumbing sPace would predcnt 1e

surface for 2ccidental contact by~a llneman, ic also because of
its small dxameter could go~unnot1ced until accldental contact 18
" made. | " .
| According to Exhibit 1, exposure to weather produces
1ncreasxng_embr1ct1ement of PVC wzth age. There was‘no spec;flc
evaluation of this factor and in the absence of any evzdence as to. o
the ultimate effects of embrmttlement it will be prudent at thxs
time to continue to res rict the use of PVC to the lxght loadxng
district and also to requlxe that the plast;c pzpe have,suffxclenta‘5.
wall thlckness to minimize the effects of eventual embrxttlemcnt |
upon the structural properties of the pipe. | -
Based upon the entire recoxd we fxnd that use of rzgxd
unplastlczzed polyvinyl chlorxde havmng the propertles specxf;ed ‘
as Type II High Impact, Normal Chemlcal Rcsxstance ln Unitcd States ,‘
Depaxtment of Commerce Commercxal Standard No-. 207-60 1n the :
nanner and to the extent indicated. by the modxflcatlons to-Gcner*’

Oxder No. 95 1ncorporated in the followmng order'wx I rc ult in

no- undue hazard nor in a lessen;ng of safety torworkmen ano to-the |

publlc. | _ -

We also find that the extensmon of a; vertical run to
within 8 feet but not less than/6 feet of the. ground and termanating
in an enclosure which provides ample mechanzcal protectxon wxll
‘xesult in no undue hazard nor im & lessenxng of safety to woxwmma~“y‘
and to the public. R .' | E

We conclude that General Order No. 95 should be modlfled

to the extent set forth in Appendix A attached to thls ozder.
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I’.L‘ IS ORDERED that th:.s Commisazon s General Order No. 95
’Rules forr Overhead Electxic Linme Construction" is modlf:.ed to: the .
extent set forth in Appendix A attached to thz.s order. s | _

I‘I IS FURTHER ORDERED that the Secretary shall cause a |
COpY of th:.s order and its Appendix A to. be served upon each electr:.c,;_ :
and telephone utility subject to the jurisd:.ct:.on of: this Commxssi;on
and £m:ther to cause a suitable numbex of cop:.es to be made ava:x.l- '
able for -distribution to- such of the general publ:.c as may request
the same | d . ok ‘ -

‘_ ‘J.'he effect:.ve date of this order shall be twenty days |

after thew date bereof. _ S B -ﬂ:—, g

Dated at Xos Angeles Callfornia, th:[s / i

day of M}au}[

. CommlsSsSioners: .

be:tns
cOmmi.s..ionor Wi‘.t.liam }&.\. Bomett,
necossarily o.bsent. asdr not participata
in tho dJ.Spo..it:Lon or this proceodua-
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APPENDIX A

suitable protective covering specified in Rule 22.2-C-
shall have a minimum wall thickness of 0.15 inches.
Such runs shall be located outside of the c¢limbing

- and working spaces and shall not pass between: conductors
of different ownership except between the pole pair and
at a clearance therefrom of not less than 6 inches.

Vertical runs, where encased in srounded\ndn~climbébleﬁ
metal poles, grounded metal comduit, sheath, or shield,
shall be treated as risexs. o A

Conductors installed in the form of vertical runs which
extend within 8 feet of the ground shall be treated as
risers. Rune which terminate in the top of emclosures.
vhich afford ample mechanical protection to the runs
may extend within 8 feet of the ground but not less than
6 feet of the ground without being treated as xisers.

The radial cleaxances‘between'conductors,.specifiediin~
Table 2, Cases 16 and 17, are not required‘becween'ﬁuit-
ably insulated conductors in the same vertical xun.”

4. Rule 54.6-E RISERS |
This rule is amended to read as follows:

“Risers from underground cables or other conductors shall
be encased in sceurely grounded iron or steel pipe (ox .
othexr covering of equal strength) from the ground line
to a level not less than & feet above the ground line -
(see App. G, Fig. 61). S

Risexs from underground cables may be encased in plastic
vipes in lieu of the grounded iron oz steel pipe requixed
* by this rule, provided that risexs of circuits in excess
of 750 volts shall have an effectively grounded metallic
shield. Such plastic pipe shall be of material as speci-
fied in Rule 22.2-C, designated as Schedule 80, with a o
ninimum nominal pipe size of 2-1/2 inches, or Schedule 120
with a minimum nominal pipe size of 2 inches.

Any riser on the surface of a pole oxr not morxe than ,

18 inches from the center lime ¢of a pole shall be covered.

by a suitable protective covering where within a vertical
distance of 8 feet from the level of communication com- o
ductors (including cables) or umprotected supply comductors
(ircluding leads from the termimal) supporxted by the same
pole or where within a radial distance of 6 feet from
conductors not supported by the same pole. .

Any riser moxe than 18 inches from the centex linme of a

pole shall be covered by a suitable protective covering,
or by securely supported impregnated fibex conduit without
metal pipe, where within a vextical distance of & feet from
the level of communication conductors (including cables) =

2 - .
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- The xules of GeneralfOrde: No. 95;a:eSdei£i§¢§ﬁamé#d§dgf 
ox addgd:to as éet forth be1ow: L D

‘1. Rule 22.2-C

fhis rule is amended to read'és foilows:"

“PLASTIC PIPE made of rigid unplasticized polyvinyl chloxide
having the properties and dimensions specified as Type II,
High Impact, Normal Chemical Resistance in United States
Department of Commexce Commercial Stamdard No. CS 207-60.
The plastic pipe herein specified shall be installed only
outside the climbing space on poles or structures within. .
thf‘lzghs'loading.district as defined inm Rule 21.0-C and-
Rue‘ ..‘ '

2. Rule 54.6-C LATERAL CONDUCIORS

Paragraph (1) of this rule is amended to read as follows:
‘1(l) CONDUCTORS OF 0-750 VOLTS; Lateral runs of conductors

of 0-750 volts may be less than the clearances from centex
line and surface of pole, and from the surface of crossarm,

as specified in Table 1, Cases 8 and 9, provided such'. =
‘conductors are suitably insulated and placed along the bot-
tom surface of crossarms and are protected by wood moulding

or impregnated fiber conduit of thicknesses not less than
as specified in Rule 22.2, or are protected by plastic pipe
having the properties of the material designated as Type II
in the standard specified in Rule 22.2-C. The plastic. pipe -
' shall have a minimm wall thickness of 0.10 inches.'’® .

3. Rule 54.6-D VERTICAL RUNS ‘_
This rule is-amendé&;to read as follows:‘

"Conductors installed in the form of vertical rums om the: |
surface of poles or not more thaa 18 inches from the centexr
line of a pole shall be suitably insulated and covered -
throughout by a suitable protective covering (See Rule 22.2
for the definition of a suitable protective covexring). The
plastic pipe specified in Rule 22.2-C shall have 2 minimum
wall thickness of 0.15 inches. This protective covering:
is not required over vertical rums in metal conduit attached
to metal poles, towers or othexr stxuctures provided pipe:and
structure are metallically commected and effectively grounded.

Conductors in the form of vertical rumns more than 1§ inches-
from the center line of any pole shall be 'suitably insulated
and covered by a suitable protective covexing or by secuxely
supported impregnated fiber conduit without metal pipe.  The

- =1-
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or umprotected s ply conductors (includlng the 1eads

from the terminalg ported by the same pole or thhxn
a radial distance of . feet from conductors not sup-- -
ported by the same pole. : ‘ e

The portion of any riser between the 1nsulat1ng covering
required on the upper section and the metal cr plastic
covering required on the lower section by the foregoing
shall be covered by the extension of eithexr or both of
such coverings. Where fiber conduit over metal pipe is
used as a protective covexring, the fiber conduit shall
not extend within 8 feet of the ground line.and shall
be installed in a2 worlkmanlike manmer and securely sup-
ported in order to prevent it from slipping downward -
and exposing any upper sections of the metal pipe;'

The radial clearances between conductors, specxfxed in
Table 2, Cases 16 and 17, axe not required between suit-
- ably insulated conductors in the Same risex. .

Protective covexing (suitab;e) is not requ;red over risers -
' encased in effectively grounded non~climbable metal poles
or in iron or steel pipe attached to a steel pole, tower.
~ or other metal structure, provided the irom or steel pipe
is effectively grounded and is metallically connecced to
such metal structure." o y .

5. Rule S4. 8-C(2)
This rule is amended to read as follows'

"(2) ON CLEARANCE CROSSARMS Supply service drops may be,
supported on a clearance crossarm at a vertical’ dlstance
less than 48 inches (specified in Table 2, Case 8,
Column D, and Case 9, Columm C) but not léss than 24 inches
above or below either supply circuits of 0-750 volts ox
commmicatior c¢ircuits not supported on a messenger, oY
above communication or supply circuits which -axe supported
on a messenger, provided the supply service drop unpro-
tected conductors are at least 25 iInches horizontally
from the center lime of the pole oxr axe attached to suit-
able brackets (at least 25 inches from center line of pole)
on each end of the clearance arm and carried on!the under- -
side of the clearance arm from end to end in- £1ber or ‘..
plastic conduit or undex wood protecoxve coverxng as specz-'i
fied in Rule 54.6-C. | :

The 1nstallatzon of service drops in accoxdance:wxch th;s
rule will not emtail any change in the communicatzon
conductors suppoxted on the pole. (See Appu G Fig. 40 )

\
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6. Rule 84.6-D VERTICAL RUNS B PR
The first paragraph of this rule is amended to readtasﬂfoli§w§:_

“Vertical runs of Commumication wires or cables sup-
ported on the suxface of wood poles oxr structures,.
shall be covered by a suitable protective covering
(see Rule 22.2) where within a vertical distance .
of 3 feet above or 6 feet below unprotected supply
conductors supported on the same pole oxr structure.
Vertical runs of commumication wires or cables -on
the surface of a wood pole shall be covered by a suit-
able protective covering where within a 6-foot radius
of any other pole supporting supply conductors except
that those portions of such runs which are more than
3 feet above or 6 feet below the level of unprotected
supply conductors need not be covered. The plastic
pipe specified in Rule 22.2~C shall have a minimum"
wall thickness of 0.15 inches. Cable and drop wire
runs to-or from terminal boxes are excepted from these
requirements for covering, undexr the following conditions:

The xemainder of Rule 84.6-D is unchanged except the following
paxagraph is added: : S A

Runs which terminmate in the top of enclosures which
afford ample mechanical.protection to the zuns may.
extend within 8 feet of the ground but not' less. than
6 feet of the ground without being treated as risers.”

7. Rule 84.6~E Risers

The first two¢paragraphs.of thisffulé are amendedﬁtddread‘as,:‘\lQ -
follows: - IR

“"Risers of wires or umderground cables shall be encased.
in securely grounded irom or steel pipe (oxr othexr cover-
ing of equal strength) from the ground line to a level
not less than 8 feet above the ground linme.  Risers
from underground cables of Class C circuits may be en-
cased in plastic pipes in lieu of the grounded irxom ox
steel pipe required by this rule. Such plastic pipe
shall be of material as specified in Rule 22.2-C,
designated as Schedule 80, with a minimum nominal pipe
size of 2-1/2 inches or Schedule 120, with a minimum
nominal pipe size of 2 inches. _ ;

Risexs shall be covered by a suitable protective covering .
as defined in Rule 22.2, where within a vextical distance
of 3 feet above or 6 feet below the level of unprotected.
supply conductors supported oun the same pole or structure.’
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8. Rule 84.8-D(2)
This rule is amended to read as foilqws:

1(2) ON CLEARANCE CROSSARMS:. Communication sexrvice -
drops may be supported on a clearamce crossarm at

a vertical distance less than as specified in

Tabie 2, Case 9, Columm C (48 inches), but not less
than 24 inches above or below supply circuits of -
0-750 volts, ox above supply cables when treated as
in Rule 57.8, provided the communication service
drop conductors are at least 25 inches horizontally
from the center lime of pole oxr are attached to
suitable brackets on each end of the clearance arm
and carried on the underside of the clearance arm
from end to end in fiber or plastic conduit or under
wood protective covering as specified in Rule 54.6-C.

Service drops installed in accordance with this :u]‘.'e"‘
will not entail any change in the supply conductors .
supported on the pole.”’ L e

9. Appgndix G, Figure 61 _ o
The note in reference to metal counduit om. this "figu‘ref‘,“is -
amended to read as follows: . e
"Metal copduit or plastic pipe must be carried at\,_léast'
8 feet above ground." SR

i
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(End of 'App_endiil‘c‘_A)‘ _‘ =




