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Decision NO. ______________ _ 

BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA 

In the Matter of the Application of ) 
PACIFIC GAS PJID ELECTRIC COMPA.~ for ) 
an order amending and revising certain ) 
?rovisions of General Order No. 95 ) 
"Rules for Overhead Electric Line ) 
Constructi.on" to the extent necessary ) 
to permit the use of single~ and three-l 
phase partial underground electric 
distribution systems. 

(Electric) ) 

Application No. 45653 
(Filed August 7, 1963) 

F. I. Searls~ John C. Morrissey and Ross Worl~an, 
for applicant. 

Robert H. !Jooden, for International Brotherhood 
of Electr::\:aI Workers; M. A. vlalters, for Local 
Union 1245, 1..B.E.~v .. ; interested parties. 

H. A. Dannenbr~~<, Jr., for the CommisSion staff. 

Tais matter was heard before Examiner Emerson on 

November 20, 1963, at San Francisco. 1 

Herct:ofore, by Decision No. 6~.s88 issued December l:., 1962, 

in Application No. 44806, Pacific Gas and Electric Company has been 

authorized to deviate from certain of the provisions of General 

Order No. 95) on a system~wide basis~ in o~der to permit construc~ 

tion and operation of overhead hi~l voltage conductors (nominally 

12 lcv) in vertical configuration o~metal poles, in a new design 

termed ''partial underground distribution". Such suthority to 

deviate was limited to the use of not more than two conductors of 

a single circuit of 7500-20,000 volts. 

, 
.I. 

Also hea~d, on a consolidated reco=d, were Applications Nos. 45638, 
l:575S, 1..\5778, 45807, 4584·5 and 4.5846, such other matters dealing 
with specific instances of the general issues here before the 
GolllIIlisSlon. 

.. -... ~ 



The new design, an attempt partially to meet the public's 

desire for elimination of overhe~d lines within residential districts 

and at the same time to keep the costs of distribution within 

reasonable economic limits and substantially below the costs of 

full undcrgrounding, h~s found ready ~cceptance by civic groups, 

real estate developers and governmental bodies. Both trial and 

pe~ncnt installations, as authorized by the Co~ission, have been 

closely viewed by ~ny interested persons and have engendered 

numerous requests for simdlar installations to be made in various 

sections of the State. 

In view of the 't\Tide acceptance and, indeed, the number of 

demands for such construction, Pacific Gas and Electric Company has 

completed or is cu~ently constructing 15 partial underground 

distribution systems and has 28 such systems in the planning stage. 

In compli~nce with the limited authority heretofore granted> such 

systems ~y acco~~odate only single-ph~se usage. w11erc custo~er 

dernClnds call for three-phase service the new design may no!:) u~der 

present ~uthority, be used. In order to meet this situation, two 

installations of threewphase systems were autho4ized by this 

Co~ssion's Resolution No. E-1130, issued April 2, 1963, to be 

erected and operated in Alameda County. Construction of one of 

them was completed on June 21, 1963. Twelve others are contempl~ted 

and in the planning stage. 

To date, the autborized construction has been confined to 

the so-called nonworkable voltages and to the Pacific Gas and 

Electrie Company system through permittee deviations ~~anted to 

that: eompany alone. Th~ COI'lll:llssion staff, in recogn:'tion of the 

widespread interest in the new design and visualizing its state

wide application, suggested that Pscific Gas and Electric Company 

in any contemplated future application for authority to deviate, 
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apply instead for modification of General Order No. 95 so that, if 

granted by the Commission~ the new design might be utilized by any 

or all utilities in California. The inst3nt application, therefore, 

seeks modification of General Order No. 95 itself and would apply 

st.::lte-widc. 

The principal features of the new design are: 

1. Uniformly t~pered rigi.d steel poles, requiring 
no guying. 

2. Transformers in specially-dc::1igned tanks moun'l;ed 
directly on the tops of poles. 

3. Street lights, mounted on brackets attached to 
the poles, supplied by internal 't"'i~in? and 
controlled by individual photocell unlts. 

t.~. Primary lines supported in vertical configura
tion on the poles, just below the transformers. 

5. Secondary conductors extending from the trans
former down inside the pole to an underground 
secondal-Y distribu'l:ion system. 

6. Poles are nonclimbable and energized primary 
conductors suppor:ed thereon are worked upon 
only from aerial lifts ~nd by means of liv'e
line tools. 

Utili:y, labor union and Commission staff represen~atives 

have viewed ene studied installations in the field. Their expert 

tcs'i::!mony is to the effect ~hat such installations are satisfac:o:y 

when vie~"ed in the light of the principles embodied in the rules of 

General Order No. 95. In view of this c:~ert testimony, ~he 

Commission finds that safety to workmen and to tb.e public will no'\: 

be lessened, that no undue ha~ard will result ~rom the deSign ~nd 

const~ction for which the proposed modification of the rules is 

intended, and that General Order No. 95 should be modified to the 

e~~ent hereinafter ordercc. 

The following discussion constitutes an explanation of 
the rul~ changes hereir.after ordered: 
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Rule 20.6 - Since "partial underground construction" 

makes no provision for the poles being climbed by workmen 

and access to overhead equipment and conductors must be 

provided by means ;;f aerial lifts, climbing space has no 

real meaning on such poles. The rule, therefor~, will be 

clarified as being intended for climbable poles and 

structures. 

Rule 20.8-D - The insulated conductors fr.om the 

secondary terminals of the transformer to the splice box 

at the base of the pole arc to be completely enclosed 

within the transformer case and the pole itself. Other 

risers and vertical runs (for example, sccond~ry conductors 

to the street light) will be similarly encased. They will 

not be ''unprotected conductors" and the rule will so provide. 

New Rule 21.10 - A definition of "partial underground 

distribution" is needed to describe 'the salient features 

of the new design. The details are to be described in 

other rules. 

New Rule 22.0-D - A d~fi:lition of "nonclimbable" poles 

is nccd~d and will be mace as an addition to Rule 22.0. 

RuJ.~ 31. 5 ~nd Rule 91..1 - Only supply conductors arc 

to be s'.1P?orted by the poles in "partial undcl:'gro'Und dis

tribution". TheSE: rules will emphasize such condition. 

Rule 37, Teblc 1: Cases 3 3nd 9. Column E - The dis

tance of 750-20,000 volt conductors from center line of 

pole and from surface of pole may be decreased to those 

distances which a post clamp-top or dead-end type insulator 

will provide, such conductors being not less than 6 inches 

from surface of pole when so supported. A new footnote (jj) 
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will be added to show a reference to Rule 5L:·.4-D2 for the 

depart~=e from the basic clearances set forth in Cases 8 

and 9~ Column E, Table 1. 

Rule 38, Table 2, Case 10~ Colum~ E ) _ 
Rule 38, Ta51e 2, Case 11, Column F) It is intended 

that the spacing of high-voltage conductors in 'partial 

underground distribution" systems be no greater than the 

normal crossarm pin spacing employed by 3 utility. For 

this reason, Cases 10 and 11, Columns E and F will be 

footnoted and reference will be made to New Rule 54.4-C4c 

wherein the minimum vcrtic~l separations will be specified. 

Rule 5L: .• [~-Cl:.b and Ne~", Rule 5l:·.l:·-Cl:.c - It is intended 

th2.t the prcecnt rule remain in full force and effect wher~ 

cli~bable poles are involved, whether in dead-end or t~ngent 

confi~~ration. Wita respect to the new design USing non

c~imbable metal poles) it is intended that the vertical 

extent of line conductors (which are less than ''norm.cl'' 

clearan~es from center-line and surface of pole) be he~d 

within practical limits and that the possible exposure of 

~orlancn to energized high-voltage conductors be held to ~ 

prcctic~l minimum. This rule will therefore be modified to 

indicate its applicability to climbable poles and n NEW 

RULE 54.L~-Cl:·c will be a!,plicable to the nonclimbsble poles 

con~emplated for partial underground dis~ribu:ion. 

~11e 54.4-D2 - The present rule is primarily to amplify 

Table 1 clearances by showing clearances for. 750-7500, for ~ 
7500-l~6:o000 and for above L}6,OOO volts, and the rule appJ.ies 

generally to all poles, ~rrcspective of pole material and 

whethc= or not the poles are cl~mbable. In the new deSign, 

not only are the poles nonclimb~blc but, more importantly, 
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work is performed only from aerial lifts. Under these 

special circumstances, the clearances may appropriately 

be lessened for VOltage of 750-20,.000 voles and the rule 

will be so modified. 

Rule 54.4-D6b and New Rule 54 ... l:.-D6c .. The principles 

discussed under Rule 54 .. 4-C4b, above, are applicable here 

also and similar tre~tment will be accorded these rules. 

Rule 54 .• 6-D and Rule 54 .. 6-E - These rules did not con

template runs and risers within 8 pole. They will be 

clarified so os to clearly p=ovide for the encasement of 

conductors with the new type of metal pole construction. 

Rule 54.6-F - In the vertical line conductor configura

tion of partial underground distribution, one or more riser 

terminals must be above the level of conductors of other 

phases. In addition,. the terminals may appropria'cely be at 

no greater distance from surface of pole than are the line 

conductors to which they attach. Modification of the prescnt 

rule will so provide .. 

Rule 54.7-A - The basic concept of Gener~l Order No .. 95 

is to provide ~ set of rules for the design and construction 

of overhead lines, the application of which will insure 

adequate service and secure safety to persons engaged in the 

construction, maintenance, opcr~tion and use of overhead 

electrical lines and to the public in general. The General 

Order does not, however, set forth rules pertaining to 

operating or working conditions or to the ~ethods by Which 

lines are worked upt.:'n except in extraordinary instances. 

Experience throueh the many years in which this General Order 

and its predecessors have been in usc has, we believe, amply 

demonstrated the wisdom of adhering to the basic concept of 
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providing rules for design rather than rules for working 

conditions. In the instant proceeding one of these extra

ordinary instances ar~ses, wherein operating rules must be 

specified, because the new design pertaining -to partial 

underground distribution is predicated on 311 overhead line 

work being done only from aerial lifts and by means of live-

1 . ~ lnc tooJ,.S. An appropriate place in which to set forth the 

necessary working methods appears to be in the climbing 

space rule~ Rule 54 .• 7-A, ond this rule will be modified 

accordingly .. 

Rule 55. 3-D - In view of the special nature of the 

transformer taru< construction and the line conductor place

ment on the pole, additional insulator requirements will be 

specified. Transformer bushings shall have ratings of not 

less than 95 kv BIt and 60 kv dry flash-over. Insulato:s 

for 750-20,000 kv line conductors shall have not less than 

on SO l~ dry flash-over rating. 

Rule 58.3-C3 - The prescnt =ule, which recommends 

against hanging transformers on metal poles or structures, 

did not con~emplate the exclusive use of aerial lifts for 

work on such poles or that the tr~ns£or.mer taru< would be an 

integral part of tho pole structure.. The rule will be modi

fied to recognize these devclopments~ 

Rule 5S.3-n .. S.ince climbing space is no'\: necessary in 

the new deSign, this rule may appropriately be modified. 

Rule 58.5-D - This rule deals with both conductor clear-
_. 

anc~s ~nd climbing space requirements. While the rule ~ay be 

modified respecting elimbing space requirements, no con· 

vincing evidence was presented respecting a proposal to 

lessen conductor clearances. The rule governs line switches 
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and line disconnecting deVices. No such equipment especially 

used or adaptable to the type of construction proposed in 

this proceeding is known by or has been brought to the atten

tion of the Commission. Pending development of such equip

ment and experience with its use, modification of this rule 

will be deferred. 

ORDER -..----

IT IS ORDERED that this Commission's General Order No. 95, 

"Rules for Overhead Electric Line Construction", be aDd it is hereby 

modified to the extent set forth in Appendix A attached to this 

order, said modifications to become effective on the tenth day 

following the date of this order. 

IT IS FURXHER ORDERED that the Secretary shall cause a 

copy of this order and its Appendix A to be served upon each electric 

and telephone utility subject to the jurisdiction of this Commission 

and, further, to cause a suitable number of copies to be made avail

able for di~tribution to such of the general public as may request 

the same. 

The effective date of this order shall be the date hereof. 

D3t:ed at San Frnncl;!CQ » California» this 2C"z;,l; 

day of ~.-<,.{ktVr{/ " , 1964. 
J' 
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A.PPENDIX A 

The rules of General Order No. 95 are modified, amended 

or added to as set forth below: 

1. Rule 20.6 

This rule is amended to read as follows: 

"CLIMBING SPACl:: me.lns the space reserved alons the 
surface of a climbable pole or structure to permit 
ready access for linemen to equipment and conductors 
locOlted on the pole or structure." 

2. Rule 20 .. 8-D 

This rule is amended to read as follows: 

'~ROTECTED CONDUCTORS mean supply conductors not 
covered by a "suit.:lblc protective covering" (see 
Rule 22.2), ?rounded metal conduit, grounded metaL 
sheath or sh~eld, or impregnated fiber, and not 
enclosed in a zrounded metal pole. The provisions 
for the use of these various types of coverings arc 
specified in certain of these rules." 

3. Rule 21.10 

This is ~ new rule which shall read as follows: 

"21.10 PA."U'IAL UNDERGROUND DISTRIBUTION means a supply 
syStem of overhead primary conductors supported in 
vertical configuration, without crossarms, on non
climbable, non-joint-poles, and with under~round 
secondary distribution facilities (see App. G, Fig. 87)." 

4. Rule 22.0"'D 

This is a new rule, which shall read 8S follows: 

I'D. NON-CLIMBABLE POLE means .:l met31 pole of smooth 
exterior surface (not latticed), that is not equipped 
with pole steps or other provisions for climbin~, 3nd 
upon which work is performed only from aerial llf::s." 

5. Rule 31.5 

Add to the existing rule a p8rasr~ph which shall read 
as follows: 

'~on-climbable poles in partial underground distribution 
systems (see Rules 22.0-D and 21.10) shall not be jointly 
used. ft 
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APPENDDC A 

6. Rule 37, TDble 1 

In Table 1, Case 3, Column E and in Case 9, Column E, 
add footnote (j j) and in the "references to rules 
modifying minimum cle~r~nccs in T~b1c 1" ~dd the 
following: 

"(jj) May be decreased in partial underground 
distribu,i::ion ............... 54.~.-D2 (page 101) .. " 

7. ~le 38, Table 2 

In Table 2, Case 10, Column E and in Case 11, Column F, 
~dd footnote (ec) and in "references to rules mcdifying 
minimum clearances in Table 2" add the following: 

"(ee) May be decreased in parti~l underground 
distribution ............ 54 .. 4-C4c (page 99)." 

8. Rule 54.4-C4b 

The firSE oaragrapa of this rule is r@visea co r~ad 
as follows: 

'~ Conductors of More than 750 Volts supported on 
climbable pOTcs:-wbcrc conductors of more than 
730 voles are--SUpportcd in vertical configuration 
directly on 3 climb~ble pole without the use of 
cross~rms at line terminations, angles or corners~ 
the following requirements apply:" 

9.. Rule Sl:·.~, .. C4c 

This is a net., rule, which shall read as follows: 

Conductors of ~~ 750 ~~ supported ~ 
non-climbable pOles: Where conauctors of more than 
750 volts are supported in vertical configuration 
on non-climbable poles in partial underground 
distribu.tion at line terminations) angles, or 
corners, the following requirements apply: 
Not ~ore than three conductors of 3 Single 
circuit of 750-20,000 volts shall be supported 
directly on the pole in vertical c~nfiguration 
without the use of crossarrns. Branch circuits 
may be takcn from such construction without the 
use of crOSSOl~S provided that conductors arc 
supported on not more than three Sides o~ the 
polc, there being four sides (see App. G, Fig. 88); 

The vertical separation between conductors shall 
be not less than the pin spacings specified in 
Table 2, Case 15; 

Toe clearance of conductors from surface of pole 
shall be not less than as specified in Rule 
5": .. 4-D2. " 
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10. Rule S4.4-D2 

This rule is modified by adding thereto a new 
paragraph which shall read 3S follows: 

r~hcse clearances from center line of 'pole need not 
apply to conductors of 750-7500 volts and 7500-
20,000 volts supported in vertical configuration in 
partial underground distribution provided: ~) such 
conductors have clearances from surface of pole of 
not less than 6 inches, b) in tangent const~~ction, 
conductors so supported are not attached to more 
than one side of pole, and c) in dead-end construc
tion conductors so supported are not attached to 
more than three sides of a pole (there being four 
sides, sec App. q, Fig. 88)." 

11. Rule 54.4·-DGb 

The first sentence of this rule is revised to read 
as follows: 

'~ More than 750 Volts supported on climbable SI1es: 
Where conductors are ae~d-endec-on a climbs e 
pole in vertical configuration, the energized 
portions of such conductors shall have clearances 
of not less than 15 inches from the surface of 
pole for voltages between 750 and 7500 volts snd 
18 inches from surface of pole for VOltages in 
excess of 7500 'volts." 

12. Rule 54.4-D6c 

This is a new rule, which shall read as follows: 

More than 750 "Jol'i::<; supported on non-climbable 
plfeS:-wnere-conduc~ors are deia-endea on a non-
e ~m able pole in partial underground distribution, 
the energized portions of such conductors shall be' 
not less than 6 inches from surface of pole (see 
Rule 54.l~-D2). IT 

13. Rule 5t.~. 6-D 

The third paragraph of this rule is revised to read 
as follows: 

:Vertical runs, where encased in grounded non-climbable 
metal poles, grounded metal conduit~ sheath, or shield, 
shall be treated as risers." 

1[:,. Rule 54.6"E 

The last paragraph of this rule (page 110) is revised 
to read as follows: 

"Protective covering (suitable) is not required over 
risers encased in effectively grounded non-climbable 
metal poles or in iron or steel pipe attached to a 
steel pole, tower'cr other metal structure, provided 
the iron or steel pipe is effectively grounded and is 
metallically connc;:eted to such metal structure." 
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APPENDIX A 

15. Rule 54.6-F 

The first paragraph of this rule is modified to read 
as follows: 

r~erm1nal5 of risers or l~S shall not extend above 
the level of line conauctors to which terminal leads 
are connected except as follows: 
Where the line conductors are installed in vertical 
configuration in partial underground distribution, 
or where the line conductors are dead-ended on the 
opposite side of crossarms from the terminals and 
no line conductors supported on the same crossarm 
and the same side of pole extend past the terminals 
and no buckarm cons'~ruction is involved, or 

Where conductors in excess of 7500 volts are in
stalled in vertical configuration on crossarms, 
and the terminals are mounted on the same arms 
which support the conductors to which the terminals 
are connected." 

The third paragraph of this rule is revised to read as 
follows: 

rrCable or c'ondu1t bends and the terminals of risers or 
runs of conductors of more than 750 volts supported 
on climbable poles or structures shall be arransed 
with as little exposed surface as practicable but are 
not required to be covered by a protective covering 
provided that no portion of the te~inal or associated 
unprotected conductors are within the climbing space 
or within the clearance from center line of pole 
specified in Table 1, Case 8 (15 or IS inches). All 
exposed grounded surfaces of such terminal fittings 
and bends of risers and runs shall be not less than 
18 inches vertically above the conductor level, and 
not less than 2 feet radially from any conductor at 
the next conductor level, of unprotected conducto:r.,:, 
of another circuit which is entirely below the level 
of the circuit to which the riser is connected .. fI 

Following.the above paragraph, the following new paragr~ph 
shall be lnserted: 

tlIn p~rtial underground di:itr1bution (750-20,900 volts 
in verticaL configuration on non-climbable poles), 
energized portions of the terminals may be less than 
the clearances from center line of pole specified in 
Table 1, Case S, Column E (15 or 18 inches) but shall 
be not less than 6 inches from the surface of the nOD
climbable metal pole and grounded metal surfaces 
associated therewith." 
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APPENDIX A 

16. Rule 54.7-A 
", 

The following new paragr~ph shall be added to this 
rule (page 113). 

l"rh:!.:: Rt",le 5[: .• 7-A need not apply to non-climbable metal 
poles in p3rti~1 underground dist~ibution) Erov~ded 
the regular written operating rules of the utility 
concerned specify that all work on conductors and 
equipment supported by such poles shall be performed 
only from a~rial lifts and (1) in the case of primary 
conductors, shall be done with live-line tools after 
inst~lling ~dequate insulating and protective devices 
or barriers in order to (a) prevent accidental contact 
by the worlQnan with the energized conductors other 
than the conductor being wo~kcd on and (b) to minimize 
the possibility of simultaneous contact of 'the metal 
parts of live-line tools with the grounded pole and 
the energized conduc,tor and (2) in the case of 
secondary conductors shall be done after suitably cover
ing all energized primary conductors with adequate 
insulating and protective devices or barriers." 

17. Rule 55.3-D 

!his rule is amended to read as follows: 

"Insulators used in territories where fog or lightning 
conditions prevail should be given more lib~ral 
factors of safety than those indicat~d in table 12. 

In p~l~ial underground distribution, the primary 
transformer bushings shall have ratings of not less 
than 95 l<v BIL and a dry flashover of not less than 
60 kv; line conductor insulators, either post clamp 
or dead-end type, shall have a dry flashover rating 
of not less than 80 kv. 

Insulators used at crOSSings or conflicts shall 
conform to Rules 10l.~ arId 114." 

18. ~~lc 50.3-C3 
. 

The first sentence of the second par~graph of this rule 
is amended to read as follows: 

r~cepe in the case of partial underground distribution 
systems (sec Rule 21.10), the hanging or placing of 
transformers on metal poles or structures is not 
recommended, particularly with respect to tran$fo~crs 
connected to circuits of less than 14,000 VOlts." 

19. Rule 53.3-D 

The follOwing paragraph is added to this rule: 

'~e provisions of this rule shall not apply to partial 
underground distribution systems." 
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APPENDIX A 

20.. Rule 91.1 

Add to the existing rule a p~ragr3ph which shall read 
as follows: 

f'Non-climbable metal poles in par'i:ial underground 
construction (see Rules 22.0-D and 21.10) shall not 
be jointly used. It 

21. Appendix G 

Fi~res 8i and 88 are added to Appendix G in order to 
illustrate the type of construction and clearances 
involved in partial underground distribution • 

• 
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CONDUCTOR CLEARANCE AND ARRANGEMENT 
PARTIAL UNDERGROUND 

RULE 54.4-02 

TANGENT CONSTRUCTION 
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FIG. 88 


