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App;icant-seeks amendmgnt ofGeﬁéral Order No. 95 in order
to permit the use of "12/20.8,k§}four-wirp%wye common neuiral ovérhéad
electric distribution lines." After due notice, public hearing io the
matter was held before Examiner Emersom on August 26 and 27, 1965.

The matter is submitted and is ready for decision.

While the specific rulé changes proposed are somewhat
complex because of their interréiatiqnships, applicant's pxoposed
changes basically involve four pfopositioné, viz.:

a. Reductions of certain existing minimum conductor
clearances, o

b. Reductions in existing minimum strength and
conductor comductivity requirements, :

The use of a‘groundéd neutral conductor common
to high-voltage (12/20.8 kv) and low-voltage
(120/240 volts) circuits, and

A pole configuration wherein a single high'
voltage conductor would be carried at the
pole=-top position with a transformer
connected thereto and with its return
conductor commected to 3 common neutral
carried at the low-voltage position on

the pole. ‘i




Until 1932 the use: of common-ncutral systems in California
was prohibited by this Commission s "Rules for Overhead Line
Construction.” In that year, following a number of years of study,
the rules of the then Gemeral Order No. 64~A were modified to permit
use of a common neutral for primary line voltages not exceeding
5,000 voltg and common-neutral systems were constructed In a number of
areas In the State. General Order No. 64-A was superseded by Gemeral
Order No. 95 in 1942. This latter order, still effective, continues,
in the several parts of Rule 59 thereof the original provisions

governing the use of common-neutral systems, including the 5, 000-vo1t
limitation.

Primarily because of electric load growth and increased

load densitles, common-neutral systems have virtually disappeared in
California; for it has become economicall& infessible.to neet such
increased loads at the 5,000-volt limitation prescribed by the
present rule. Other states do not appear to have such‘voltage.
1imitation on common-neutral systems and'commcn-neutral systems are
. commonly being used In various parts of the country at voltages as
high as 20/34 5%kv.

Applicant.undertook a3 study to determine the most
economical distribution design for suppiying suburban areas at high
load densities. With much of its preseat distxibution being three-
wire 12 kv, its study, among other things, revealed’that some economic
edvantsge would result if the existing 12 kv distribution were to be
converted to 12/20.8 kv (four-wire wye). By such conversion, existing
distribution eircuits would gain greater capacity and applicant's
existing 12 kv transformers could be retained in service for use on
the higher voltage lines. In addition, its present overhead
distribution circuits,vif converted to 12/20. 8 kv could be more

_seconomically tied into, of extended to form, underground dietribution

circuits in suburban sreas. .
, -2=-
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The rules embodied in Gemeral Order No. 95, while
conxriboting materially to the high standard of electric-service
rendered to the public in California, have their greatest impact on
the safety aspects of line comstruction and maintensnce. 'To a'gfeat
degree they are designed:to‘provide as much protection'(to linemen
and other woxkmen who must comstruet, repair, operate and generally
maintain overhead lines) as 1s reasonably attainable, having.in mind
that the demands for continuity of electric sexvice to the public |

' require that literally bundreds of linemen daily perform their wozk
on, or while exposed to the hazards of, enexgized conductors ‘and
equipment. Improvements ia work methods, protectiveldevices,
materials of oonstfuction, toolé, Insulation, and pole-line hardware
and appurtenances directly affect progress in the "state of the art"
of electric distribution and gemerally temd to lessen the hazaxds to
vhich workmen are exposed In thelr daily work. | :

Conductor separations, the prohibition or limitation of
physioal obstructions in climbing.and working spaces, and the absence
of grounded surfaces at the working levels on poles. all contribute
toyards the safety of the,workmen. All of these may. be 1oose1y
cléésifiedoas "clearances” and General Oxdex No. 95.iserep1ete_witﬁ
requiremeots for the same, generally specified'aS'ndnimums; In
neariy_all instances, the“:uiesof thelcenerel'Ofder specify

irreducible minimums, determined after many years of professioeal'

and expert analyses ofﬁcoﬁstruction‘practices, workvmethods.eﬁd«e”’e/

nonfatal as well.as fatal aceidents. In some instances, the

utilities in California have established, by thelr own standards,

construction practices which provide greater than the minimum |

"olearances"'SPeoified by this Commission. A vigorous program of

xnspection by the Commission has, over a period of many ycars, _

contributed immeasurably to the elimdnation of hazards and’ dangerous
-3~
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‘practices and has assured adherence to the rules of General Order‘
No. 95; all to the ultimate advantage of the workmmn and to the public
generally.

Three main safety problems axe brought to the fore by ,
applicant's proposal in this proceeding. They have to do with the
hazards of the physical placement of tbé-common-ueutral.cbnductor;
the possible electrical elevation of the commen-neutral cdﬁductcr;‘
abqﬁe‘grouﬁd.potential'and‘the\work methods when connecting, |
disconnecting or replacing transformers and other equipment. These
gemerate the real concern of workmen in this State and the fear that.
an increase in the present Inherent hazards will result 1f applicant’'s
prOposals are authorized. o

With respect to its physical placement, it is noced that
elsewhere In the nation, the common-neutral line conductor mayube(,
carried‘in sny one of a number of ﬁositioﬁS'on the pole. it is not

unusual to find it attached to the surface’of pole between cross-arm

quarter braces. It may also be carried at either or both secondacyamd~‘ o

primafy~levels.w1thout special identification. In many.places,it is
uninsulated and uvncovered throughout its length, In some places it is
carried at reducéd vertical separation from other primary conductors“
above. As we understand the testimomy in this proceeding, workﬁen.who
object‘to common-neutral usage anticipate similar placement‘and:f
treatment in California and fear its consequences. None of these
con&itions nay prévail in Califdrn;a, however, because of oux‘ruies'
which generally providé that obstructions nust be kept out of
climbing and working spaces, that line conductors must be kept
appropriate distances from center-line and surface of pole and that
exposure of workmen to grounded objects on poles nust be kep~ to an
irreducible minimum. This Commission sees no reason to depart from,

its long-standing rules to such effect.

Sy
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With respect to the ''voltage" of a common-neutral
ccnductor, existing reles in this State provide that such covducto:
sy e cgns:dered as carrying the same voltage as any of 1ts rclaged
system concuctors. Thus, it elther mzy be considered’as<carry;n3 |
20.8 kv or as carrying 249 volts‘inia common-neutralAconnected f5¢r¥
wire wye cfzéult of 12/20.3 kv common to a 120/240 volt circuit. Like
any”ncutral line conductor of cny circuit, it iéfalwaysréonsidercd7
by thdfwbrkmen:as ¢arrying an electrical pétentiel above that'of'the
eerth to which it may be “grounded". Its "'sroumding” Is only for

urpoées of\circuit Stabilization and circuit profectioﬁ'(Sucbiaé'
fnuit relay.ng), thus *t, and never the earth, constltutes tae
circuit's return conductor. It is as much a part of an- electrical
elrcoit as any of its related phase conﬂuctors. If special
ore cautions are vot taken, therefbre, the common-neutral conducter
msy in fact car*y a dangerous potentzal with respect to carth or
r "grounded" ebjects. Rule 59 of General Order No. ¢5 upeﬂifics
2 speéial preceu:icné; Basically, this rule accomplishes three

First, it encures that the ohysizal size and conductivi
the common-neutzal conduc*o* will be reosOﬁablj adequate to carry
Z2ult zc well as normel full-lond currents. Second, it ensures thet
“he potentizl of the common-mevtrel comductor will be as nearly that
of earth as it is practicsble or feasible to obtain”invthe‘presén:
state.of the axrt. Thivd, it controls the location of and identifics
the location of the common-ncutral comcuctor.

In thoory, at léast, with the speclal practices specified
in Zuzle 59 3 commom~neutral could be related to simost any primavy
cistribution voltzge without crests Ing undue hazards €0 worlmen or to
the public, ?ractically, however, a fundamental limitation must be.
fuced respe;ting.tbé gbility to obtain a "zero-poténtial“ coumon .
neutral. Bécause‘tbQ‘zelatively thin mantle of soii intolwhich\groundvl

“5u
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rods are driven Is uncomsolidated material, conposedvof variable
and complex combinations of chemicals, minerals, air, organic
material, cellulaxr structures and water content, it offers a widely
varying resistence to the £1ow oi electric curreat. A "good"’
electrical ground iIs thus not only sometimes difficult to oBtain but
sometimes impossible. With identical e¢lectrical eqtipment, a
“ground" of less than one ohm might be easily obtainable in marshy
land, whereas in soll predominantlyArocky or composed of desert sand
the resistance might bciseveral thousand ohms. Because of such
conditionslthere are some arecas in California that are wholly “
unsuitabie for common~neutral distribution systems. In-the;main
stch areas are sparsely settled and there is little, if an§;
cconomic or aesthetic need therein for common-neutral distribution
systems. Recognizing thc variability of ground resistance and
usuai y obtainable grounds, Rule 59 specifies special practices
whicb among other things, provide for a g“id~wo"k of neut*al
conductor retuxn paths, multiplicity of gtound connections andpthe
usc‘of'water systen piping as 2 means of 3ainingfgreatet'area contact
oetween grounding electrodes and earth. Atzthe.-ine'Rch 59 wss,
| promnlgateo metallic-pipe watcr systcms were universally used, In
recent years, however, water systems have tsken to the use of non;
nntallic mains to such an extent that today,virtually no new waterj
systen uses metallic distribution wains. There has thus diSappeared
om.tne scene a once valued and oftentimes ‘widespread system.of |
grounding electrodes. to which electric utilities could connect their
| ncttral conductors. In view of the forego;ng, it seems xesz dily -
anparent that Rule 59 needs such reviSLon a will bring it into the
tocus of present-day cOnditions and permit of its application to the
hi;hcr voltages of today s distribution systems. Applicant s

proposal "esnecting grounding.would lessen etisting‘requirements by

-5-
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substituting grounds of undetermined resistance values for the

3-1/2 ohm ground resistances specified in Rule 59.4-C. Such | |

propesal is unacceptable. Witb'the‘increesed voltages.proposed
the grounding requirements should be strengthened rathex than
weakened. ‘ o
| - With respect‘to the third safet& problem, that of worlk
nethods to be followed in connecting or disconnecting trsnsformers,
on common-neutral systems, it might suffzce to point out that
General Oxder No. 95 is basically a set ot rules governlng the
design of overheso lines and is not intended to govern work methods,
vet the safety problem presented is one whmch will become more |
prevalent as common-neutral const*uction becomes more widespread
and it thus deserves somewhat greater then oxrdinary emphasis. On

a common-neutral vystem the least hazardous method of connecting a

transformex to emexrgized lines Is similax to that which is followcd
on ordinary lines when transformers on different poles are 1nter—j
connected through theilr secondaries (banked secondarxes). Safety to

the customer and to the linemen demands in connecting a

transformer: that fl"st, the common-neutral be connccted to the :
secondary neutral-tap terminel; that econd, the‘Jumper‘fromzche
secondary neutrsl-tapfterminal €O the primery neutral.te:minal be
connected; that third, thc'seconda:y hot legs bc‘connected, and

that lastly, the primary hot leg’be connected In discommecting a

transformer-' first, disconnect the primary hot leg; second, dxe-\'
connect the jumper from the primary neutral terminal to the secondary
neutral-tap terminal; third, discommect the secondary hot legs,
lastly, discomnect the common-neuiral from the sccondery‘neutraletap

terminal. When two transformers have their secondaries beaked, the

L/ Wd'k.methods traditionally have been left to the "operating
rules" or "saiety rules" of the individual utility and oriented .
to that utility's particulax constructzon standards and operating
practices. ; o .

-7
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least hazardous method of disconnecting cne transformer is: first,
discoﬁnect the secondary hot legs; second, disconnect the priﬁary-'
hot leg; third, wemove the jumpexr between the primary neutral
terminal and the secondary neutral-tap terminalj; 1ast1y,,diséonnect
the common-neutral from the secondaxy neutral-tép terﬁinal. Urilicy .
operating and safety rulés reléted to common-neutral systems should
¢leaxly and uniformly speéify these procedures and 1iﬁemen should be
trained to follow them. No transformer shall\ﬁave its-prixmry'aﬁd
sceondary windings\intefconnected‘internally; ) -
Existing rules require that on a pole which carries

neutrals at both priméry and secondary levels, the comnecting
conductor between the two shall bz equal in size to the ;ggggg of
‘the two neutrals. Applicant proposes to reduce this conductor size -
to that of the smaller meutral. While applicant's desire foé’econoﬁy
of construction may be laudable, this proposal borders on "péﬁn&f
pindhibgf ét the expense of safety. No\such reduction'wiii se
authorized. | | 5
| Existing rulesprovide (Rule 59.3-D) that on common-neutral‘*’//
systems there shall be two or more separate and continuous metallic
return conductors from each grid section to the source of supply

(the substation). They also provide that Iif only two return

conductors are used, cach shall have a ninimum érea ofvapp:oximately

50 perceﬁt of the area of the primary phase conductor of‘thé lafgest"
overhead feeder serving the arca, and that if more than two-return
conductors a2re used, the current carrying capacity of‘thé return

system shzll be such that a btreak in any oné‘path shali”leave\two'or

moxre return’paths‘which, coxbined, shail have 2 minimum area'of“ |
“approximately SO‘percént of the area of the primarj phaé¢'§onductor

of the largest overhead feeder sexving the area,. thus p:oviding;n

-
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adequate current cartying capacity for full-load currents. Appiicant
proposes tc-eliminate these requirements. Applicant presented no
evidencc~of sufficient weight to warrant any modification of thesc
| requirements. | |
Applicant proposes to usa pole~top configutaticns,‘

new comnstruction, consisting of 3 single conductor on a pole-top
pin for single-phase primary and a single conductor om a pole-tcp
pin plus two additional conductors imstalled on post-type insulators
below the pole top with the two additional conductors in a‘vertical |
plane 18 inches from center line of pole for three-phase primarias.
Its 111ustrations of guch configurations ‘are shown on Exhibit F
attached to ‘the application. ‘In essence, applicant seeks approval
of such illustration. Nelther zpproval nor disapproval‘of this
illustration will be given herein for it is‘fundamentai‘that the
written rules in every instance have precedence over any pilctorial
illustrations thereof. It is‘noted, also, that apolicant's
i1lustration deplets the uce of a largc mctallic Iowfvo;tage'rack'
which is peculiar to its system (having been authcrizcdfasfa
deviation from the low-voltage rack tules), is not‘authorited for
general use im California, and is in fact viewed by Commisaion
engineers as being a departure from accepted good practice. It
vhould therefore,_be limlted in its application.

| In this proceeding, applicant's engineering witness
refétrcd to the "nominal" voltage of the circuits under discussion,
It seems mecessary, therefore, to emphasize the point that by

Rule 23.2, "Voltage" means the kighest effective voltagg_between

any two conductors of the circuif comecerned, Thus, a ¢ircuit

energized st 12,1 kv is mot a 12,0 kv circuit, nor is ome enetgitii”;’;’,,/a
at 21.1 kv 8 21.0 kv circuit. Further, Rule 14, respecting the |
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;imiting conditions of maximum and nininmum values must be considered
In view of the orospective conversion of existing circuits to higher
voltages, the provisions of Rule 52.7 (bardware separations) and
Rule 53.4 pertaining to bond wire separations as means of preventing
ox mitigating radio ﬁnterference problems which commonly accompany
or follow such conversion should be well noted. | ‘

In view of the evidence and in the light of the foregoing
discussion of various of its elements, the Commission finds:
| 1. The public: interest including safety to workmen and the
' public generally, will not be adversely affected by the use of
common-neutral systems up o but not above a8 circuit voltage of
21,000 volts.

2. It is reasonable to modify the existing rules of General

Order No. 95 to-provide for the construction and operation of such
common-ncutral systems in Callfornia.

The Commission concludes that the application herein
should be granted to the extent set forth in the following-order ,
and that in all other respects said-application‘should-be denied,

IT IS ORDERED that this Commissicn's General Order
No. 95, "Rules for Overhead Electric Line Comstruction', be and
it 1s hereby modified to the extent set forth in Appendix A

attached to this order, sald. modifications to' become effective on
the. effective date of this order.
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IT IS FURIHER ORDERED that the Secretary shall causge a
copy of this oxrder and its Appendix to be served upon each electric
and upon each telephone utility subject to the Jurisdiction of this
Commission and further, to cause a suitable number of. eopies to be
"~ made availab1e<for distribution to such of the general public as may
request the same.

The effective date of this order shall be twenty days -
after the date hereof,

| Dated at Sao Francmeo , California, this 247

day of MARCH , 1966. B

J&J , ///44#

27 President
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APPENDIX A

The rules of Ceneral Order No. 95 are modified, aqended-‘
added to as set forth below:

Rule 20.7
This fule is amended to rezd as follows:

"COMMON NSLTRAL SYSTEMS mecn those electrical supply
distribution systems wherein the same specially grounded
conductor i3 utilized as a neutzral conductor of pr )
cixcuits of less then 21,000 volis and sceondary circuils
of 0-750 volts supplied therefrom.,”

Rule 32.2-4
This rule is amended to read as follows:
"A._SUPP:Y CIRCUITS OF 750~21,C00 VOLIS

Supply cireuiss of 750-21,000 voits should not be above
supply eircuits in execess of 21,000 wolts.”

Rule 32.4-41
) Ihelfirst séntence of this rule is zmended to read as follows:

"(L) 750-7500 VOLTS AND MORE THAN 21,000 VOLTS: Supply
¢lreuits of 750-7500 volts shall not be carried on the
same crossarm with circuits of more than 21,000 velts
unless the higher voltage circuit is not energized
when men are working 2t this level." g

Rule 32.4-42
This rule'is amended to read as follows:

"(2) 0-750 VOLTS AND MORE THAN 7500 VOLIS: Supply circuits
of 0-750 volts shall not be carried on the same cross-
arm with eircuits of more than 7500 volts, except that,
on transformer structures, bus conductors of 0-750
volts and bus conductors of 75C0-21,000 volts may be
supported on opposite ends of the same bus-supporting
timbers provided the horizomtal separation between:
conductors of different classificeticnc supported on
the same arz is not less than 3¢ inehes, toe bus .

- conductors of 750C-21,000 volts are not extended longi-
tudinally as lime conductoxs, sexrvice drops are not
supported on arms which support conduetors of 7500~
21,000 volts, amd coméuctors om zelated busk arme are 3
not liess thuam & feet vertically from such bus. timbers.
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Rul'e‘ 32 04“"01
This rule is amended to read a5 follows:

"(1) 7500-21,000 VOLTS, SAME OWNERSHIP:. Supply circuits -
of 7500-21, ;000 volts and private communication ;
eircuits owned (or leased) and operated and maintained -
by the same organization may be supported on the
same crossarm as provided In Rule 89 2-A1."

Rule 33.1

The first sentence of this rule is amended to read as follows*

"Neutral conductors of sup ly circuits, other than in
distribution systems of gl 000 volts or less with
common. primary and secondary grounded neutrals, shall
be considered as carrying the same voltage as the .
other conductors of the circuit.

Rule 37, Table 1

The heading of Column E of Table 1 is amended to read: "Supply
| conductors and supply eables, 750-21 000 volts.” |

The heading of_Column F of Tabre 1 is amended to read: ''Supply
conductors and supply ¢cables, more than 21,000 volts." A

References to "20 000" volts in footnotes n, p,and‘t are amended
to read:''21, 000 volts.

Rule 38 Table 2

The heading of Column 3 of Table 2 is amended to read "7 500-
21, 000 volts.”

Tbelheading of Column G is amended to read “21, 000-35 000

References to 20 000" volts in footnotes "x" and‘"u" are émendcd"
to read 21, 000" volts. - an

Rule 33. 348

The first portion of this rule is amended to read as follows:

"Ground conmections for equipment of any one of the
© types listed in Rule 33,3~A shall not be inter~
connected with ground comnections for equipment of
any other. type listed *hcrein, except:
In common meutral systems the neutral conductors
.0f 0~750 volt su§p1y~c1rcuits and of supply
circuits of 750-21,000 volts may be interconnected
and grounded An accordance with the provisions of
Rule 59; and"
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APPENDIX A
Rule 51 - 6-A

Beginning with the thixd paragraph of this rule, the rule
is amended to read as follows:

"The provisions of this Rule, 51,6-A, shall not apply
to the marking of poles at the levels of supply
circuits of more than 21,000 volts in rural
districts. ' T

See¢ Rule 65 for the marking of towers.”
Rule 52.4-B2¢ . |
This rule is 2mended to read as follows:

"¢y Supporting Conductors of 7500-21,000 Volts at
Certain Locations: At all crossings over public
thoroughfares and at locationc adjacent to
structures such as water tanks, windmills and
buildings, adjacent to wells, and at similar
locations, crossaras suprorting conductoxs of
7500-21%,000 volts shall we marked as high
voltage." ‘ S '

Rule 52“.4‘8‘2(? ‘

This rule is amended to xead ag‘foliqws:

"e) Sunporting Comductors of 7500-21,000 Volcts
on the same Structure With Comductors Of /50
Volts or Less: where, on the same structures in
xural districts, cressarms supporting conductors
of 7500-21,000 volts are above. conductors of 750
volts or less, the crossarm supporting conductors
of 7500-21,000 volts next above the conductors of
750 volts or less shail be marked as high woltage.
All cxoscarms supporting conductors of 7500-21,000"
volts below conductors of 750 volts or less
supported on the same structuras shall .be marked
as high voltage." o ’ L

Rule 52.4-B3

The.first‘paragraph‘of this rule ié amended to read as follows:

""(3) ON GUARDED METAL POLES: On latticed metal poles
which are guarded with barriers as required in-.
Rule 51.6-B, the following crossarms shall be
marked as high voltage: . | x , : :

Crossarms supporting. ccnductors of 750-7500 volts;

Crossarms. supporting conductors of 7500-2L1,060

. volts next above the level of conductors of
7500 volts or. less; ST :

Crossarns supporting comdeucters of 7500-21,000
volts below the level of couductors of 7500
volts or less; and ' : .

Crossarms supporting any conductor of more than
7500 volts within 15 feet of walls, fire
escapes, exits, windows and similar objects."

i
i .
\

-
' -b-
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Rule 54.4-A1
The first sentence of this rule is;émended to read:

"(1) ACROSS ARID OR MOUNTAINOUS AREAS: Across arld ox
mountainous areas supply clrcults carrying 21,000~
30,000 volts, inclusive, may have a clearance of
less than 30 feet (Table 1, Case 4, Column F) but
not less than 25 feet above ground subject to a
reduction of not more than 10 per cent because of
temperature and loading as specified im Rule 43."

Rule 54.4-A2

The title of this rule iskaménded‘to.:ead:

"(2) IN RURAL DISTRICIS, CONDUCTORS OF 750-21,000 VOLTS:"
Rule S4.4-CLb | |

The first senteace of this rule is amended to read:

"b) Conductors of 7500-21,000 Volts: The &4-foot
vortical clearance between conductors of 7500-
21,000 volts, as specified in Table 2, Case 11,
Column F, may be reduced to not less than 3 feet,

. provided’all of the following conditions are met:”

Rule 54.4-C2a

. The astexrisked footnote in this rule is amended cb
read as follows:

"k Voltage classifications for this purpose are:
: 0-750 volts,

750-7500 volts,

7500-21,000 volts, and

21,000 volts and above.'

Rule 54.4-C4c

The figures ''750-20,000 volts" in thisfrulé are changed
to. read "750-21,000 volts™. | | =
. Rule. 54.4~C6 |

The tabular values set forth in this rule are amended
to read as follows: o \

L ‘ Minimum .
"Woltage of distance above -
- Tead %{fag . other conductor. level

0"750"‘..'....-...-...-.-..--.--....'..12:,_in6hes C
75027500 ..ieeennsoon eeeeneeann ...18 Inches"
. 7500-21,000 ....0ceene woaea eeneses-24 dinches

21,000-35,000 P N N o‘- . seprsossse o L) -36 inChGS" ' -l
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20. Rule 54.4-D2

The figureé "7500-20,000 volts" in the second‘paragrgph";
of this rule are amemded to read "7500-21,000 volts'.

Rule 54.4-D8b

The first paragraph of this rule is amended to read

as follows: - : | -

"b) More than 7500 Volts: A single conductor of 2
ciTcait of more than 7500 volts may be attached
directly to the top of 2 pole or to a crossarm at
the top of a pole at a distance less than as speci~
fied in Table 1, Case 8, provided no apparatus
carried on the pole is comnected to the circult so
arranged except li%htning.arresters, a pole-top
switch, or a transformer. Where a transformer is
connected to a circuit so arranged, a vertical
cleararce of not less than 30 inches shall be
majintained between the primary conductor
directly above and the wmenexrgized metal parts .
of the transformer, as specified in Rule 58.3-B3e."

Rule 54.4-H2

The fifstnparégraﬁh of this rule is amended to read
as'follows:’ .

"(2) ATTACHED CONDUCTIORS: Unproteccted conductors not
exceeding 21,000 volts may be supported by attach-
ments to buildings, bridges and other structures.
To conductors of 0-750 volts so supported, the
clearances of Table 1, Case 7, Column B, C and D
shall apply. To conductors of 750-21,0C0 volts
so supported a minimum horizomtal clearance of
8 feet 'shall apply." ' A

. Rule 54.4-I

The f£irst sentemce of the second paragfaph of this rule
is amended to read as follows:

"Conductors of 0-21,000.volts, passing under or .
through bridges, viaducts or similar structures,
may be -attached thereto in accordance with: the
provision of Rule 54.4-52." U

26. Rule S4.6-A

The tebular values in this rule are amended to read
as follows: - ! '

"Hishest volzage classification . Minimum radial distance.
of conductors concerned ‘between conductors

0=5000 VOLES cvevenececvcconoss 11~-1/2 inches -
5000-7500 'VOltS s essmssserasnes g .
7500=21,000 VOLES vvucevecencsoeosonsaldl '“incheshu
21,000 volts and 2bOVE ceecvevensanecs 36 = inches

-5
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Rule 54.6-F | o
The fourth Para%raph of this rule is amended by replacing .

. the phrase '"(750-20,000 volts in vertical comfiguration

on non~climbable poles),' with the phrase "(750-21,000
volts in vertical configuration on non-climbable poles),"

Rule 54,7-A4

The first sentence of the third paragraph of this rule
is cmended to read as follows:

"Pim-type imsulators which support linme conductors of
21,000 volts or lese may extend not more than ome-
balf of their diameter Into the climbing space.”

© Rule 54.9-E1

The first sentence of this rule is ameﬁded to read
aS‘followstq \

"(1) WITE GUARD ARM BELOW CCNDUCTORS OF 750-21,000
VOLTS: The wvertical clearance between the top
conductor in a rack group and conductors of 750-
21,000 volts at the next comductor level above,

nay be less than 6 feet but shall be not less
than 4 feet." ' .

Rule 54.9aza'

"Ihe‘figuies“"7500-20,000 volts"‘in this-rule-are'amendéd
thr¢a§.W7SO-21;OQO=VOIFS“, ‘ :

Rule 56.4~E
This ruieiiS'amgnQed,to'regd as follows:

"Where passing Ruys are less-than 15 inches from
surface of pole and less than 8 feet below supply
‘conductors of less than 21,000 volts supported
ou the same pole, such guys shall be sectionalized,
in addition to the normal sectionalization required
by Rule 56.6, by means of insuletors in accordance
with Rule 56.6~-A as though attached to the pole or
structure.’ " . )

Rules 56,644, 56.6-B, 56.6~D, 56.6~E.

In these four rules, each time the figuxes "20,000"
appear said £igures are amended to read "'21,0007.
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APPENDIX A

Rule 58.3433.e‘CNew Rule)

The general'ofder‘is amended by adding thereto the
following new section to Rule 58.3-83:

"e) From 7500-21,000 Volt Conductors Above: The
clearance between unenergized metal parts of
transformers and 7500-21,000 volt conductors
above shall be not less than 18 inches verti-
cally or 18 inches horizontally except that the
vertical clearance shall be not less than 30
inches frxocm a conductor af the top of pole as
in Rule 54.4-D8b." o .

Rule 58.3-B4b

The laStflimitingtcondition of this rule is amended
to read anfollqws: ~

"The vertical clearance of 0~750 volt conductors
below the lowest point of the transformexr prixary
leads is not less than
18 inches for primary leads of 750-7500 volts,
Za_igches‘for primary leads of 7500-21,000 volts,
and R g ' , ,
36 inckes'for primary leads of 21,000-35,000 volts."

Rule 58,3~ (New Rule)

The genexral order is amended by adding thereto the
following new section to Rule 58.3:

"E. CONNECTYONS BEIWEEN WINDINGS ,

Any metallic comnection between the primary and
secondary windings of a distribution trsmsiormer
(as in common neutral systems) shall be made
externally and not within the transformer case.”

Rule 58.4-B3b
ThiS‘r§1e is amended to read as follows:

") From Conductors in Excess of 750 Volts Below:
The vertical ciearance oL capacitor and regulator
cases and their hangars from the level of conductors
in excess of 750 volts below shall not be less than
12 inches for conductors of 750-7500 volts,
18 inches for conductors of 7500-21,000 volts,”
24 inches for comductors of 21,000-35,000 volts.,"




© & 47540 i,

APPENDIX A

Rule 59.2 |
This rule is amended to read as follows:

"The following rules cover certain special details for
common neutral systems where the meutral conductox
is common to primary circuits of less than 21,000
volts and secondery circuits of 0-750 volts supplied
thexefrom. These rules are supplementzl to the |
rules given for suppiy lines in general and to other
detailéd comstruction requirements for supply lines."

Rule 59.3-B, Table 14

Table 14 in Rule 59.3-B is amended by inserting therein
a primary conductor size of 715,500 ¢ircular wmills '
and a2 related neutral conductor size of 350,000
circulax mils, \ e _ .

Rul§"59‘3iD'_ |
Thisft#1e isYamended to read as follows:

"D. NEUTRAL CONDUCTORS
The arrangement and continuity of common neutral
conductors shall conform to the following requirements:

Cross ties of the mcutral conductor shall be made
to form = contimuous intercenmected grid nmetwork
and there shall be not less than two separate and
continuous metallic return ¢onductors from the
gxid network to the substation comstituting the
source of supply thercto. ; | .

If two return conductors omly are used, each shzll
have a minimum conductivity of approximately 50
per cent of tke conductivity of the primary phase
conductor of the largest overhead feeder serving
t?e;agea {see Table 14 of Rule 59.3-B for minimum

. sizes). o

I1f more than two return conductors arc used the
current-carrying capacity of the return system
shall be such that 2 brozk in any one path shall
leave two or more return paths which, combined,
shall have a minimum conductivity of approximately
50 per cent of the conductivity of the primaxy
phase conductor of the largest overhead feeder
serving the area thus providing adequate current-

' carrYin% capacity for full lead current (see
Table 14 of Rule 59.3~B for minimum sizes).

Primary meutral conductors or secomdary neutral
conductors, where contliauous, may be used as a
return loop from 2 common necutral provided they
are of sufficient current-carrying capacity as
specified in Rule 59.3-B and provided that they
are grounded throughout in zccoxrdance with the
requirements for common neutral line conductors
as specified in Rule 59.4-B. Primary oxr = _.
secondary neutral line conductors so used shall
be carried in their normal primary or secondaxy
positions, respectively.' S
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38. Rule 59.4-A2

This ruls is amended to rczd as follows, with sectioms
a) and b. thereof thus being deleted:

""(2) GROUND ELECTRODES: Ground electrodes on common
neutrzl systems shall be one-piece corrosion-
resisting metal rods or pipes (ox equivalent in
physical and electrical properties) not less
than 5/8-inch in dismeter by 8 feet in length
and driven to & minimum depth of & feet below
the surface of the ground. Pole~butt plates or
wrappings shall not be used either in lieu of the
aforesaid rods or pipes or z2¢ electrodes supple-
mentary thereto. :

The driven ground xod, pipe or equivalent shall bde
located not less than 2 feet Zrom the surface of
the pole. Vhere two or more such rods are
installed, they shall be located at not less
than 6~-foot centers and the separation required
from the surface of the pole shall not be held
to apply to the commection betweern rods."

39, Rules 59.4-A2a amd 59.4-A%b are deleted.
40, Rule 59.4-Bl ‘ |
This rule is amended to reed as follows:

(1) LOCATION: The common neutral grid system shall
be grounded at intervals not greater than 1000
feet. On branch circuits extending frem a2 grid,
vwhere return loop peths are not available, the
common neutral. line conductor shall be groumded
at intervals not greater than 500 feet. ZEach
transformexr installation on a branch circult
without a loop return shall be so located that
there will be not less than one ground, of 2

.. Tesistance not greater than 3-1/2 ohms, on each
side of the transformer installation.'

41. Rule 59.4-C

" The secohd paragraph of this rule is amended to read
as follows: C | '

"On common neutral systems, cach transformer instal-
lation on a braach circuit without a loop return
shall be s¢ located that there will be not less
than one ground, of a resistance not greatexr than
%-142 ogms'on-each side of the tracsformer instal-
ation. ‘ ' o ' .

The fi%ure 720,000 volts" in this rule is amended to
1,00

read " 0 volts'.
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Rule 86.6~A
Rule 85.6~B
Rule 86.6~C
Rule 86.6~D

In each of these rules, the figurcs "20,000" ai» amended
to read "21,000". ,

Ru...e 86.7-41
Rule 86.7~A2

In each of these rules, the figures "20, 00" axe amended
to read "21,000".

Ru...e 89.2=-A )

In this rule, the figures "20,000" axe amended
to read “'21,000".

Rule 89.3

In this zule, the fzgures "750-20 000" are amended
to read "750-21 000",

Rule 92.1-4 |
The lést‘line of this rule is amendcd‘to read:

- "Cixcuits of 0-21, 000 volts or communication

cirmts ........ ".......'.’I.... ...... "....A feet"

Appendix G

Whexever the figures '"20,000" appear in the illustra-

tions set forth in App endix G, said figures are
amended to read "21, 000" | '




