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October 16, 2008 
 
 
Advice 3353-E 
(Pacific Gas and Electric Company ID U 39 E) 
 
 
Public Utilities Commission of the State of California 
 
 
Subject:    Revisions to PG&E’s Electric Rule 2 
  
 
Pacific Gas and Electric Company (PG&E) hereby submits for filing revisions to its 
electric tariffs.  The affected tariff sheets are included at Attachment 1.  
 
Purpose 
 
PG&E is updating its Electric Rule 2 to accurately reflect the typically available 
transformer sizes for both overhead and underground facilities to supply three-
phase 120/240 volt four-wire, and 240 volt three-wire services. 
 
Background 
 
Three-phase loads are typically supplied at 120/208 or 277/480 volts. Three-phase 
120/240 volt is most often used to supply a combination of single-phase 120/240 
volt service and three-phase 240 volt service. Both three-phase 120/240 and 
three-phase 240 volt services are typically supplied by a bank of single-phase 
transformers. The largest industry standard subsurface (IEEE C57.12.23) and 
pad-mount (IEEE C57.12.38) single-phase transformer is 167 kVA. While the 
largest industry standard overhead (IEEE C57.12.20) single-phase transformer is 
500 kVA, sizes above 167 kVA are rarely purchased. A bank of three 167 kVA 
transformers is equivalent to a 300 kVA three-phase transformer. The largest 
sized three-phase transformer purchased by PG&E with a 120/240 secondary is 
300 kVA. Three-phase loads above 300 kVA can readily be served at 120/208 or 
277/480 volts.  
 
For many years, PG&E has only carried a small emergency stock of single-phase 
overhead transformers in sizes above 167 kVA and has not purchased single-
phase pad-mounts above 167 kVA.  PG&E continues to streamline processes and 
after reviewing standard industry transformer sizes and usage patterns for 
inventory sizing, PG&E proposes to lower the standard facility load limit for these 
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voltages from 500 kVA to 300 kVA.  Southern California Edison’s Electric Rule 2 
already limits these voltages to 300 kVA.  
   
PG&E will continue to maintain those facilities installed under previous  tariff 
requirements and continue to do so until such time customers request changes to 
facilities under provisions of Rule 16.D, requiring installation under current rules. 
No customer will be forced to change voltages simply as a result of this rule 
change. 
 
Tariff  Revisions  
 
The text change will be in the maximum kVA rating column only, indicated below in 
italics. 
 
Section  D.2.a  
  

240  5 hp, 3-phase connected  300  kVA 
240/120  5 hp, 3-phase connected  300 kVA 

 
Section  D.2.b 
 

240  10 hp, 3-phase connected  300 kVA 
240/120  10 hp, 3-phase connected  300 kVA 

 
In addition, PG&E makes corrections from kva to kVA through out the document.  
PG&E also corrects Section D.2.d to indicate more accurate connection of 
transformers. 
 
Protests 
 
Anyone wishing to protest this filing may do so by letter sent via U.S. mail, by 
facsimile or electronically, any of which must be received no later than November 
5, 2008, which is 20 days after the date of this filing.  Protests should be mailed to: 
 

CPUC Energy Division 
Tariff Files, Room 4005 
DMS Branch 
505 Van Ness Avenue 
San Francisco, California  94102 
 
Facsimile: (415) 703-2200 
E-mail: jnj@cpuc.ca.gov and mas@cpuc.ca.gov 

 
Copies of protests also should be mailed to the attention of the Director, Energy 
Division, Room 4004, at the address shown above. 
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The protest also should be sent via U.S. mail (and by facsimile and electronically, 
if possible) to PG&E at the address shown below on the same date it is mailed or 
delivered to the Commission:  
 

Brian K. Cherry 
Vice President, Regulatory Relations 
Pacific Gas and Electric Company 
77 Beale Street, Mail Code B10C 
P.O. Box 770000 
San Francisco, California  94177 
 
Facsimile: (415) 973-7226 
E-mail: PGETariffs@pge.com 

 
Effective Date 
 
PG&E requests that this advice filing become effective on regular notice, 
November 15, 2008, which is 30 calendar days after the date of filing. 
 
Notice 
 
In accordance with General Order 96-B, Section IV, a copy of this advice letter is 
being sent electronically and via U.S. mail to parties shown on the attached list.  
Address changes to the General Order 96-B service list should be directed to 
Rose de la Torre at (415) 973-4716.  Send all electronic approvals to 
PGETariffs@pge.com.  Advice letter filings can also be accessed electronically at:  
http://www.pge.com/tariffs 
 
 

 
 
Vice President, Regulatory Relations 
 
Attachments 
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D. GENERAL LOAD LIMITATIONS 

1. SINGLE-PHASE SERVICE 

a. Single-phase service normally will be three-wire, 120/240 volts (or three-wire 
120/208 volts at certain locations as now or hereafter established by PG&E) 
where the size of any single motor does not exceed 7.5 horsepower 
(10 horsepower at the option of PG&E).  For any single-phase service, the 
maximum demand as determined by PG&E is limited to the capability of a 
100 kVa transformer unless otherwise approved by PG&E.  If the load 
requires a transformer installation in excess of 100 kVa, the service normally 
will be three-phase. 

b. In locations where PG&E maintains a 120/208 volt secondary system, 3-wire 
single-phase service normally shall be limited to that which can be supplied 
by a main switch or service entrance rating of 200 amperes.  Single-phase 
loads in these locations in excess of that which can be supplied by a 
200 ampere main switch or service entrance rating normally will be supplied 
with a 208Y/120-volt, three-phase, 4-wire service. 

 
 
 
 
 
 
 
 
 

(T) 
(T) 
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D. GENERAL LOAD LIMITATIONS (Cont'd.) 

2. THREE-PHASE SERVICE (2,000 VOLTS OR LESS)  

 

  
Nominal Voltage 

  
Minimum Load Requirements

 Maximum Demand 
Load Permitted 

 

a. Secondary service normally available from overhead primary distribution 
systems (this may require the installation of underground primary to supply a 
transformer at ground level.): 

 

 208Y/120  Demand load justifies a 
75 kVa transformer 

 1,000 kVa (T) 
| 

 240*  5 hp, 3-phase connected  300 kVa | 
 240/120  5 hp, 3-phase connected  300 kVa | 
 480  30 kVa, 3-phase demand  3,000 kVa | 
 480Y/277  30 kVa, 3-phase demand  3,000 kVa (T) 

b. Secondary service from underground primary distribution systems (where 
PG&E maintains existing 3-phase primary circuits): 

 

 208Y/120  Demand load justifies a 
75 kVa transformer 

 1,000 kVa (T) 
| 

 240  10 hp, 3-phase connected  300 kVa | 
 240/120  10 hp, 3-phase connected  300 kVa | 
 480Y/277  Demand load justifies a 

75 kVa transformer 
 3,000 kVa | 

(T) 

c. Secondary service from underground network systems (only in portions of 
downtown San Francisco and Oakland):  

 

 208Y/120  None  2,000 kVa (T) 
 480Y/277  1,200 kVa demand load  As required (T) 

 
 
 
 
 
 
 
_______________ 

* Limited availability, consult PG&E. 
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D. GENERAL LOAD LIMITATIONS (Cont'd.) 

2. THREE-PHASE SERVICE (2,000 VOLTS OR LESS) (Cont'd.) 

d. Where three-phase service is supplied, PG&E reserves the right to use 
banks of single-phase transformers or three-phase transformers. 

e. Three-phase service will be supplied on request for installations aggregating 
less than the minimums listed  above but not less than 3 hp, three-phase, 
where existing transformer capacity is available.  If three-phase service is 
not readily available, or for service to loads less than 3 hp, service shall be 
provided in accordance with either Section H or I of this rule regarding 
Connected Load Ratings and Special Facilities. 

f. Three-phase metering for one service voltage supplied to installations on 
one premise at one delivery location normally is limited to a maximum of a 
4,000 ampere service rating.  Metering for larger installations, or installations 
having two or more service switches with a combined rating in excess of 
4,000 amperes, or service for loads in excess of the maximum demand load 
permitted, may be installed provided approval of PG&E has been first 
obtained as to the number, size, and location of switches, circuits, 
transformers and related facilities.  Service supplied to such approved 
installations in excess of one 4,000 ampere switch or breaker at one service 
delivery point may be totalized for billing purposes. 

 
 
 
 
 

(T) 
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D. GENERAL LOAD LIMITATIONS (Cont'd.) 

3. THREE-PHASE SERVICE (OVER 2,000 VOLTS) 

a. Following are three-phase voltages that are transformed from higher existing 
primary distribution voltages and provided only as isolated services for a 
single applicant where the applicant's demand load justifies, as determined 
by PG&E,  the installation of the minimum size transformer bank used by 
PG&E:  

 

  
Nominal Voltage 

 Minimum Size 
Bank Installed 

 Maximum Demand 
Load Permitted 

 

 
  2,400 (See Note 1)  500 kVa  5,000 kVa 

 
(T) 

   4,160 (See Note 1)  500 kVa  5,000 kVa | 
 12,000 (See Notes 1 and 2)  1,000 kVa  10,000 kVa (T) 

b. Following are the standard primary voltages, one of which  may be available 
without transformation from existing  primary distribution lines in the area:  

 

   4,160  100 kVa  4,000 kVa (T) 
 12,000 (See Note 1)  500 kVa  12,000 kVa | 
 17,200  500 kVa  15,000 kVa | 
 20,780  500 kVa  20,000 kVa (T) 

Note 1: Not available in the network areas in portions of downtown 
San Francisco and Oakland. 

Note 2: Not available where existing primary is 17,200 volts. 
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D. GENERAL LOAD LIMITATIONS (Cont'd.) 

3. THREE-PHASE SERVICE (OVER 2,000 VOLTS) (Cont'd.) 

c. Applicants with minimum demand loads of 4,000 kVa may elect to take 
delivery at the available transmission voltage and provide their own 
substation facilities.  The availability of transmission voltages shall be 
determined by PG&E.  Where a substation on an applicant's property is 
supplied from a transmission voltage source, the metering may be installed, 
at PG&E's option, on the secondary side of the transformers and may be 
subject to a transformer loss adjustment in accordance with Section B.4 of 
this Rule. 

d. For its operating convenience and necessity, PG&E may elect to supply an 
applicant whose demand load is in excess of 2,000 kVa from a substation on 
the applicant's premises supplied from a transmission source.  Refer to 
Rule 16 for additional information regarding transformers located on the 
applicant's premises. 

e. Three-phase service outside the limits of Section D.3 may be available but 
only if feasible and approved by PG&E. 

f. PG&E reserves the right to change its distribution or transmission voltage to 
another standard service voltage when, in its judgment, it is necessary or 
advisable for economic reasons or for proper service to its customers.  
Where a customer is receiving service at the voltage being changed, the 
customer then has the option to:  (1) accept service at the new voltage, 
(2) accept service at the secondary side of an additional stage of 
transformation to be supplied by PG&E at a location on the customer's 
premises in accordance with PG&E's requirements, or (3) contract with 
PG&E for an additional stage of transformation to be installed as special 
facilities (including any applicable Contributions in Aid of Construction taxes) 
under the provisions of Section I, below, whereby the customer will be 
considered as accepting service at the primary side of the additional stage of 
transformation.  Metering not relocated to the primary side of the additional 
stage of transformation will be subject to a transformer loss adjustment in 
accordance with Section B.4 of this Rule.  The option to contract with PG&E 
for an additional stage of transformation (option 3, above) is available only 
once in conjunction with a change in standard voltage by PG&E. 

 
 
 
 

(T) 
 
 
 
 
 
 
 
 
 

(T) 
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F. INTERFERENCE WITH SERVICE (Cont'd.) 

4. MOTOR STARTING CURRENT LIMITATIONS (Cont'd.) 

e. In the case of room and unitary air conditioners, heat pumps or other 
complete unit equipment on which the nameplate rating is expressed in kVa 
input and not in hp output, the nameplate kVa input rating shall be 
considered to be the hp rating for use of Table 1.  If the nameplate does not 
show kVa input, then it may be determined for single-phase motors by taking 
the product of the running input line current in amperes times the input 
voltage rating divided by 1,000.  For three-phase motors, multiply this 
product by the square root of three (1.73). 

f. The starting current values in Table 1 apply only to the installation of a single 
motor.  Starters may be omitted on the smaller motors of a group installation 
when their omission will not result in a starting current in excess of the 
allowable starting current of the largest motor of the group.  Where motors 
start simultaneously, they will be treated as a single unit equal to the sum of 
their individual starting currents. 

g. PG&E may limit the maximum size and type of any motor that may be 
operated at any specific location on its system to that which will not be 
detrimental to PG&E's system operations or to the service of its customers, 
as determined by PG&E. 

h. Where the design or operation of the customer's motor is such that unequal 
starting currents flow in PG&E's service conductors, the largest starting 
current in any one set of phase conductors shall be considered the motor 
starting current. 

 
 
 
 
 

(T) 
(T) 

 
(T) 
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G. POWER FACTOR 

When lighting devices, such as neon, fluorescent, luminous gaseous, mercury vapor, 
and other lighting equipment having low power factors are served on street lighting or 
area lighting schedules, the customer shall provide, at his own expense, power factor 
corrective equipment  to increase the power factor of each complete lighting device to 
not less than 90 percent. 

H. CONNECTED LOAD RATINGS 

1. The connected load is the sum of the rated capacities of all of the customer's 
electric utilization equipment that is served through one metering point and that 
may be operated at the same time, computed to the nearest one-tenth of a 
horsepower, kilowatt or kilovolt-ampere.  Motors will be counted at their 
nameplate ratings in horsepower output and other devices at their nameplate 
input ratings in kw or kVa, except that resistance welders will be rated in 
accordance with the section of this rule regarding "Welder Service."  Unless 
otherwise stated in the rate schedule, conversions between horsepower, kw 
and/or kVa ratings will be made on a one-to-one basis. 

2. The normal operating capacity rating of any motor or other device may be 
determined from the nameplate rating.  Where the original nameplate has been 
removed or altered, the manufacturer's published rating may be used or the 
rating determined by test at the expense of the customer. 

3. Motor-generator sets shall be rated at the nameplate rating of the alternating-
current drive motor of the set. 

4. a. X-ray equipment shall be rated at the maximum nameplate kVa input 
operating at the highest rated output amperes.  If the kVa input rating is not 
shown, it will be determined for single-phase loads by taking the product of 
the amperes input rating times the input voltage rating divided by 1,000.  For 
three-phase equipment, multiply this product times the square root of 
three (1.73). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(T) 
 
 

(T) 
 
 
 
 
 
 
 
 
 
 

(T) 
(T) 
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H. CONNECTED LOAD RATINGS (Cont'd.) 

4. (Cont'd.) 

b. Where X-ray equipment is separately metered and supplied from a separate 
transformer installed by PG&E to serve the X-ray installation only, the kVa 
rating of PG&E's transformer or the total X-ray equipment input capacity, 
whichever is smaller, will be considered the load for billing  purposes. 

5. Where a customer operates a complete unit of equipment connected for three-
phase service but consisting of single-phase components which cannot be 
readily reconnected for single-phase service, PG&E shall consider the connected 
load of such a unit as three-phase load. 

6. Where a customer has, or expects to have, permanently-connected, three-phase 
load that is used infrequently or for short  durations, such as, but not limited to, 
equipment for fire pumps, frost protection, flood control, emergency sirens or 
other  similar installations which make it impractical to record proper demands on 
a monthly basis for billing purposes, the customer  may, for his own reasons and 
with PG&E's approval, guarantee an appropriate billing demand or connected 
three-phase load for billing purposes in order to reserve suitable capacity in 
PG&E's facilities. 

I. SPECIAL FACILITIES 

1. PG&E normally installs only those standard facilities which it deems are 
necessary to provide regular service in accordance with the tariff schedules.  
Where the applicant requests PG&E to install special facilities and PG&E agrees 
to make such an installation, the additional costs thereof shall be borne by the 
applicant, including such continuing ownership costs as may be applicable. 

 
 
 
 
 

(T) 
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J. WELDER SERVICE 

1. RATING OF WELDERS 

Electric welders will be rated for billing purposes as follows: 

a. MOTOR-GENERATOR ARC WELDERS – The horsepower rating of the 
motor driving a motor-generating type arc welder will be taken as the 
horsepower rating of the welder. 

b. TRANSFORMER ARC WELDERS – Nameplate maximum kVa input (at 
rated output amperes) will be taken as the rating of transformer type arc 
welders. 

c. RESISTANCE WELDERS – Resistance welder ratings will be determined by 
multiplying the welder transformer nameplate rating (at 50 percent duty 
cycle) by the appropriate factor listed below: 

 
 
 
 
 
 
 
 
 
 

(T) 
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J. WELDER SERVICE (Cont'd.) 

1. RATING OF WELDERS (Cont'd.) 

 

     FACTOR  
  

 
 

TYPE OF WELDER 

  
TRANSFORMER 

NAMEPLATE RATING 
@ 50% Duty Cycle** 

 PG&E-
Owned 
Distrib. 
Transf. 

 Customer 
Owned 
Distrib. 
Transf. 

 

 1. Rocker Arm, Press or 
Projection Spot 

 20 kVa or less  0.60  0.50 
 

(T) 

 2. Rocker Arm, Press Spot 
Project Spot 
Flash or Butt 
Seam or Portable Gun 

 Over 20 kVa 
21 to 75 kVa, inclusive 
100 kVa or over 
All sizes 

 0.80  0.60 
 

(T) 
(T) 
(T) 

 3. Flash or Butt  67 to 100 kVa, inclusive  ***  *** 
(T) 

 4. Projection Spot 
Flash or Butt 

 Over 75 kVa 
66 kiva or less 

 1.20  0.90 
(T) 

 
_______________ 

** The kVa rating of all resistance welders to which these rating procedures are applied 
must be at or equivalent to 50 percent duty cycle operation.  Duty cycle is the percent of 
the time welding current flows during a given operating cycle.  If the operating kVa 
nameplate rating is for some other operating duty cycle, then the thermally equivalent 
kVa  rating at 50 percent duty cycle must be calculated. 

*** Each flash or butt welder in this group will be rated at 80 kVa where distribution 
transformer is owned by PG&E or 60 kVa where distribution transformer is owned by 
the customer. 

 
 

(T) 
 

(T) 
 

(T) 
 

(T) 
(T) 
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J. WELDER SERVICE (Cont'd.) 

1. RATING OF WELDERS (Cont'd.) 

d. Ratings prescribed by a., b. and c. above, normally will be determined from 
nameplate data or from data supplied by the manufacturer.  If such data are 
not available or are believed by either PG&E or customer to be unreliable, 
the rating will be determined by test at the expense of the customer. 

e. If established by seals approved by PG&E, the welder rating may be limited 
by the sealing of taps which provide capacity greater than the selected tap 
and/or by the interlocking lockout of one or more welders with other welders. 

f. When conversion of units is required for tariff application, one welder kVa 
will be taken as one horsepower for tariffs stated on a horsepower basis and 
one welder kVa will be taken as one kilowatt for tariffs stated on a kilowatt 
basis. 

2. BILLING OF WELDERS 

Welders will be billed at the regular rates and conditions of the tariffs on which 
they are served, subject to the following provisions: 

a. CONNECTED LOAD TYPE OF SCHEDULE 

Welder load will be included as part of the connected load with ratings as 
determined under Section 1, above, based on the maximum load that can be 
connected at any one time, and no allowance will be made for diversity 
between welders. 

 
 
 
 
 
 
 
 
 
 
 
 
 

(T) 
 
 

(T) 
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J. WELDER SERVICE (Cont'd.) 

2. BILLING OF WELDERS (Cont'd.) 

b. DEMAND METERED TYPE OF SCHEDULE 

Where resistance welders are served on these schedules, the computation 
of diversified resistance welder load shall be made as follows: 

Multiply the individual resistance welder ratings, as prescribed in 
Sections 1.c. to 1.f. inclusive, above, by the following factors and adding 
the results thus obtained: 

1.0 times the rating of the largest welder 

0.8 times the rating of the next largest welder 

0.6 times the rating of the next largest welder 

0.4 times the rating of the next largest welder 

0.2 times the ratings of all additional welders 

If this computed, diversified, resistance welder load is greater than the 
metered demand, the diversified resistance welder load will be used in 
lieu of the metered demand for rate computation purposes. 

3. USE OF WELDERS THROUGH RESIDENTIAL SERVICE 

Any welder exceeding three kVa capacity at 50 percent duty cycle supplied 
through a residential service requires advance approval by PG&E. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(T) 
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