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APPENDIX A:  HOW DRA DESIGNED ITS END-STATE TOU RATE 

DRA has performed bill impact studies using the illustrative end-state TOU rate 

shown in Table 5 of DRA’s comments.1  Time-of-use (“TOU”) rates attempt to capture 

the predictable time-variations in marginal cost with a minimum of complexity.  It is 

generally accepted that electricity marginal costs vary by season, day type 

(weekend/holiday vs. weekend) and time of day.2  The time variation of marginal energy 

costs is accentuated during the summer, when peak hour late afternoon marginal energy 

costs exceed off-peak late night costs by a factor of 50% or more.3  In addition, cost 

causation dictates that generation capacity costs be assigned primarily to peak-demand 

periods.   

The Commission has a long history of using marginal costs to set rates.  Reacting to 

the energy crises of the 1970s, the Commission began a sweeping transformation of 

California IOU electric rates, from its previous embedded-cost based declining block 

rates to a paradigm in which rates would be based on marginal costs, where declining 

block rates would be replaced by increasing block pricing.  To provide the regulatory 

context of the use of marginal costs in ratemaking, the Commission often has stated the 

objectives of economic efficiency and fairness, in choosing marginal cost, rather than 

embedded cost, as the basis for setting rates since 1981: 

                                              
1 DRA would emphasize that these rates are only illustrative and that the actual rates would be litigated in 
future general rate cases (“GRC”) and rate design window proceedings.  DRA would not endorse these 
rates as the actual rates that should be offered to customers because (1) The end-state will not occur until 
the future, when the revenue requirements and billing determinants will be different, and (2) DRA has not 
been able to validate the accuracy of the utility bill impact models used to calculate these rates. 
2 Thus, rather than present 8,760 hourly marginal energy costs, utilities typically group similar hours 
together into two or three periods per season, when they present marginal energy cost results in GRC 
Phase 2 filings. 
3 PG&E, in its 2014 GRC filing (A.13-04-012), Exh. PG&E-2, at p. 2-5, projected a summer peak rate of 
5.6 cents/kWh versus 3.65 cents/kWh summer off-peak rate for the marginal energy costs at the 
transmission service level.  
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We have chosen marginal costs as our foundation for 
[electric cost] allocation and rate design.  We have used 
marginal costs to promote economic efficiency and to provide 
the greatest good for the greatest number.  (D.93887 (1981), 
emphasis added.) 

Widespread use of TOU rates would reduce GHG emissions by discouraging 

inefficient peak-hour consumption, and by providing an appropriately reduced price for 

efficient off-peak electricity uses such as electric vehicle fueling. 

1) The Level of Time Differentiation in DRA’s End-stage TOU Rate 

DRA’s proposed end-state TOU rate is developed, conceptually, in the following 

steps:   

1. Begin with the utilities’ marginal energy costs, grouped by TOU period, as these 
costs are typically presented in their GRC Phase 2 filings. 

2. Allocate marginal generation capacity costs primarily to the summer peak period, 
using allocation factors provided by the utilities.  Ideally, such factors should 
represent the degree to which demand in each period causes the need for 
generation capacity.  Historically, this allocation was done on the basis of loss-of-
load probability, and resulted in the large majority of capacity costs allocated to 
summer peak season demands. 

3. Allocate marginal distribution and customer costs uniformly (equal cents per 
kWh) to each TOU period. 

4. Compute the generation and distribution marginal cost revenue for each TOU 
period. 

5. Using the utility rate design models, scale the generation and distribution marginal 
cost revenue to the separate generation and distribution revenue requirements.  
This results in a revenue requirement by TOU period.  The model then calculates 
TOU rates with the specified baseline credit. 

In the actual process, the IOU’s rate design models do not allow users to carry out the 

steps exactly as described.  Instead, TOU rates are developed using ratios that are labeled 

as “user inputs.”  DRA calculated ratios based primarily on the outcome of Steps 1 and 2 

as described above. 
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2) The Baseline Credit 

The presence of a baseline credit in DRA’s end-state TOU rate design primarily is to 

provide, to all Californians, access to an essential service at an affordable rate.  This was 

the premise underlying the Warren-Alquist legislation that enacted to original lifeline 

allowance, which was the predecessor of the baseline allowance.4  In theory, a TOU 

baseline credit should be set to the difference between the two tiers in a two-tier rate 

design.  This is because the effective “Tier 2” price in a TOU rate design is the TOU rate 

without the credit.5  DRA has set the baseline credit to five cents per kWh in its proposed 

rates.  This would preserve a meaningful baseline credit that would give Californians who 

live in the hot inland areas continued protection.6   

Though DRA employs a baseline credit primarily to keep electricity affordable, the 

baseline concept is not entirely divorced from cost causation.  As noted above, it is 

generally accepted that electricity marginal costs vary by season, day type, and time of 

day.  What drives these variations in marginal cost are the differences in customer loads.  

Generally, the higher the loads, the higher the marginal cost.  This suggests that 

customers who use more should pay a higher marginal rate.  However, because the 

baseline concept only has a loose connection to the utility’s costs, DRA did not consider 

this factor in designing its baseline credit. 

                                              
4 R.12-06-013, on page 3, states “The Warren-Miller Energy Lifeline Act of 1976 required the 
Commission to designate a baseline quantity of gas and electricity necessary to supply a significant 
portion of the reasonable energy needs of the average residential customer at rates below average cost.” 
5 As described in DRA’s response to Question #7, there is no arithmetic difference between a TOU rate 
with a baseline credit and a two-tiered TOU rate.  If a TOU rate design with a baseline credit were 
structured as a two-tiered TOU rate, the Tier 2 rate in the tiered version of the TOU rate merely would be 
the TOU rate without the baseline credit.  The Tier 1 rate would be that rate minus the baseline credit.  
For example, if the summer-on-peak rate in a TOU rate with a baseline credit were 34 cents/kWh and the 
baseline credit were 5 cents per kWh, the Tier 2 rate in the tiered version of this rate design would be 34 
cents/kWh.  The Tier 1 rate would be 29 cents/kWh.  
6As explained in the previous footnote, the effective summer on-peak baseline rate is much higher, in 
either a simple TOU rate with a baseline credit or in a two-tiered TOU rate, than it is today.  This makes it 
important to make the baseline credit high enough to provide a meaningful offset to the high summer on-
peak rate, but not so high that it would cause the effective tier 2 rates to significantly exceed marginal 
costs. 



 

A‐4 

3) No Customer Charge 

DRA recognizes that a rate design composed entirely of volumetric rates can result in 

customers who self-generate not adequately compensating the utility for billing services 

that the utility provides.  This is especially a problem for customers that consume zero net 

energy.  To mitigate this problem, DRA proposes a $5 minimum bill in lieu of a customer 

charge.  Though DRA makes this concession, it does not believe that either minimum 

bills or customer charges have any place in a rate design that allegedly is based on 

marginal costs pursuant to Rate Design Principle #2 in this OIR.   

The problem with either type of charge is that the costs that they are intended to 

reflect are sunk from the viewpoint of existing ratepayers.  Clearly the installation of the 

physical hookup was a past event for all existing customers that will respond to the price 

signals in retail rates.  The billing services recently were automated as part of the 

statewide Advanced Metering Infrastructure (“AMI”) upgrade at a cost of over $5 billion 

statewide.7  The extent to which billing costs are marginal and impacted by existing 

customers’ behavior remains to be investigated in future general rate cases.   

Very few competitive industries see the need to recover sunk fixed costs using fixed 

monthly charges.  The Regulatory Assistance Project has noted that many industries (e.g., 

airlines, groceries, automobiles, fuels, agricultural products, appliances, communications 

services, entertainment) do not recover sunk capital costs by using fixed charges.  It 

provides some examples of industries that use fixed charges, but states that, in each case, 

competitive alternatives exist that do not employ fixed charges in pricing.  Accordingly, 

it reaches the following general conclusion:  

Competitive markets are by their very nature hostile to the 
imposition of unavoidable charges upon consumers; such 
charges are only sustainable, by themselves, when a firm can 
exercise some degree of market power. Competitive markets 
provide goods and services in all sorts of ways, with an 

                                              
7 Not only were human meter readers eliminated, but extensive upgrades to the utilities billing systems 
occurred. 
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almost infinite variety of product offerings and pricing 
structures: consumers are given meaningful choices and are 
thus able to avoid costs either by not consuming or by finding 
substitutes. And the availability of goods and services on a 
price per-unit-purchased basis is a feature common to them 
all.8   

A fixed monthly charge is not sustainable in a competitive environment because 

customers do not like unavoidable charges.  Indeed, the results of the RROIR Customer 

Survey show that the existence of a monthly service fee “had more influence on rate 

choices than any other attribute.”9  The survey results also indicate that customers are 

strongly averse to a monthly service fee.10  

DRA estimates that not including a $5 customer charge would increase average 

residential volumetric rate by about one-cent per kWh.  Though some would claim that 

this leads to a loss of efficiency in the rate, DRA would note that it helps to compensate 

for environmental externalities not already internalized in the utility’s cost of doing 

business11.  It also helps compensate for the market barriers to customer energy efficiency 

investments owing to split incentives12 and lack of access to capital.13 

                                              
8 Charging For Distribution Utility Services: Issues In Rate Design, December 2000, The Regulatory 
Assistance Project (Frederick Weston). 
9 Hiner & Partners, Inc., Residential Rate Design OIR Customer Survey Key Findings, Final Draft, April 
16, 2013, Slide 18. 
10 Id. at Slide 19. 
11 The most commonly discussed environmental externalities are societal costs of power plant air 
emissions.  While cap and trade should lead to internalizing some of these costs (for CO2 emissions), there 
are other air emissions such as criteria pollutants (NOX, SOX, etc.) that are not covered by cap and trade. 
While there may be legal compliance and permitting costs associated with these emissions that are 
internalized in rates, legal compliance and permitting costs do not comprise the full spectrum of the cost 
to society of air emissions, even when such air emissions are within legally permitted limits. Thus, 
externalities remain. 
12 “Split incentives” refers to the market failure where a landlord takes ownership of any capital 
investments that a renter makes to upgrade the property to lower the renter’s the utility bill.  This reduces 
the renter’s incentive to make such investments.   
13 Providing low-cost loans for energy upgrades has been addressed in several energy efficiency 
proceedings, but providing such a program has encountered many difficulties.  (cf. A.12-07-001.)  
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For illustration DRA uses, in its end-state TOU rate, a minimum bill of $5, which is 

close to the current levels for PG&E and SDG&E.  This is enough to cover the billing 

and payment services costs.  As indicated previously, DRA has reservations about 

including the cost of the meter because it is a sunk cost.  The level of $5 probably would 

mainly affect zero net energy customers with distributed generation.  Their impact on 

distribution demand costs is still being debated.  As currently configured, the minimum 

bills for PG&E and SCE do not incorporate generation services.14       

                                              
14 The SDG&E bill impact model allows the user to specify whether the minimum bill covers all 
functions or only the distribution function.  In the tariffs, the minimum bill currently covers all functions. 
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APPENDIX B:  BILL CALCULATOR MODEL RESULTS FOR DRA’S 
ILLUSTRATIVE PROPOSED RATES 

DRA examined many rate design options using the bill calculator models developed 

by PG&E, SCE, and SDG&E.  As explained in DRA’s answers to Questions 1 and 2, 

many options, including a cost-based time-of-use (“TOU”) rate design, would result in 

large bill increases.  Therefore, DRA recommends starting with a transitional default 

Introductory TOU rate.  This would be a three-tier rate structure with an on-peak 

surcharge and an off-peak credit.  Customers would be able to opt out to a simple three-

tier rate option without the TOU surcharge and credit.  This appendix provides the bill 

impact results for the two transitional rates and the cost-based TOU rate that represents 

the end state. 

The following is a brief summary of the bill impact results: 

 The bill impact results for the three IOUs for the same rate structures (e.g. 
the Introductory TOU or the cost-based TOU) are comparable, though 
PG&E tends to have worse bill impacts in percentage and dollar terms.  

 The bill impacts for the simple opt-in three tier rate option are very similar 
to those of the Introductory TOU rate option, suggesting that the bulk of the 
impact from the Introductory TOU rate comes from the reducing the 
number of tiers and not from the TOU surcharge and credit. 

 The TOU surcharge and credit create larger summer bill impacts for 
customers who reside in the hotter climate zones than those of the general 
population.15   

 The cost-based TOU rate option has the most severe bill impact to a 
substantial number of customers. 

This Appendix contains DRA’s rate structure bill impact studies for PG&E, SCE, and 

SDG&E, respectively. 

DRA notes that the bill calculators are simplified versions of the comprehensive rate 

design models that IOUs traditionally develop for the GRCs.  Therefore, the rates 

developed by the models are not as accurate as those produced by the GRC rate design 

                                              
15 As further explained below, DRA added functionality to the PG&E and SCE bill impact models to 
calculate summer monthly bills for the different climate zones. 
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models, which normally compute the rates through an iterative process.  One obvious 

simplification in the Rate Design OIR (“RROIR”) models is that, in the GRC models, 

when rates are changed, the CARE shortfall will be reallocated to other classes.16  

Consequently, the revenue allocated to the residential class would change.  Whereas, in 

the SCE and SDG&E RROIR models, the residential revenue requirement is fixed at the 

current level and revenue neutrality is attained solely within the residential class by 

changing residential rates. 

The IOUs have revised their models to accommodate the parties’ requests to the 

extent possible, and time constraints prevented them from revising the models to 

incorporate all the options that parties desire to test in this proceeding.  However, partly 

because of all these modifications, the models do not have all the same functionalities.  

For example, the Introductory TOU rate feature is not available in PG&E’s model,17 

while it is available in SCE’s and SDG&E’s models.  But PG&E’s model can show a 

hybrid rate design where the Tier 1 rate is not time-differentiated, but the higher tier rates 

are.  The SCE and SDG&E models cannot show a hybrid rate design.  Moreover, they 

can only model the mixing of TOU periods and rate tiers using a baseline credit which 

generally limits the number of tiers to two.  The three models also present the CARE 

discount and the total CARE subsidy differently.  For example, in the SCE and SDG&E 

models, the user needs to review multiple output tables to derive a total CARE discount 

that includes the CARE rate discount as well as other CARE exemptions. 

The bill impact results from the models generally are adequate for comparing the  

                                              
16 Both SCE and SDG&E’s models have all scenarios recover the same revenues resulting from the 
current rates, or apply revenue neutrality.  PG&E’s model does the same when the CARE discount is the 
same across the scenarios.  However, when the CARE discount changes, that change is allocated between 
the non-residential and non-CARE residential customers based on the sales volume.  Typically, it is a 
70% and 30% allocation. 
17 As explained further below, DRA created this functionality outside of the PG&E model. 
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various scenarios.18  The models are useful for obtaining a general idea of the bill 

impacts, and the rates produced by the models can be regarded as illustrative.  But, to 

calculate accurate and implementable rates, the Commission needs to use the GRC cost 

allocation and rate design models that take into account the latest load data, revenue 

requirements, and cost information.  The GRC revenue allocation and rate design models 

also would perform the iterative steps needed in the revenue allocation process. 

Appendix B1: PG&E Illustrative Rates and Bill Impact 

B1.(a) Current and Illustrative Transitional Rate Summary: 

This section provides DRA’s proposed rate structure during the transitional period for 

PG&E.  DRA recommends an Introductory TOU rate design as the default with 

customers being able to opt out to a simple three-tier rate.  The following table 

summarizes the Introductory TOU and the three-tier rate designs and compares them to 

the current rates.   

As explained previously, the Introductory TOU and opt-in three-tier rate designs 

would collapse Tier 2 and Tier 3 in the current rate design.  However, to facilitate 

comparison of the new rate designs with the current rates, the tiers in the table below are 

presented based on current tier usage definition.  Current tier structure is as follows:  

 Tier 1 is for usage up to 100% baseline,  
 Tier 2 covers usage above 100% up to 130%,  
 Tier 3 includes usage above 130% up to 200%,  
 Tier 4 is for usage above 200% up to 300%, and,  
 Tier 5 is for usage greater than 300%.   

As shown, the Introductory TOU and the opt-in 3-Tier rate designs have identical Tier 

2 and Tier 3 rates and identical Tier 4 and Tier 5 rates.  This is because the usage for the 

current Tier 2 and Tier 3 (between 100% to 200%) has been combined to form the new 

                                              
18 By “bill impact”, DRA means the change in the customer’s bill relative to the current residential 
default non-TOU four-tiered inclining block rate design.  Bill impacts can be measured in either 
percentages or dollars per month.  High percentage impacts do not necessarily correspond to high dollar 
impacts, and vice versa, but both should be considered when making policy choices about future rate 
design, as these are important factors in customer acceptance and affordability. 
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Tier 2 usage, and Tier 5 has been removed so that usage above 300%, previously part of 

Tier 4 for PG&E, is now part of Tier 3. 

PG&E Transitional Rate Designs 
 

  
Jan 2013 

Rates 
Introductory 

TOU 3-Tiers 
Tier (¢/kWh)

Non-CARE 
1 13.2 14.3 14.3 
2 15.0 22.9 22.9 
3 30.0 22.9 22.9 
4 34.0 29.1 29.1 
5 34.0 29.1 29.1 

Min. Charge $/Mo. 4.5 5.0 5.0 
TOU On-Peak Surcharge 4.0 
TOU Off-Peak Credit 0.6 

CARE 
1 8.3 9.0 9.0 
2 9.6 11.0 11.0 
3 14.0 11.0 11.0 
4 14.0 21.6 21.6 
5 14.0 21.6 21.6 

Min. Charge $/Mo. 3.6 3.2 3.2 
TOU On-Peak Surcharge 4.0 
TOU Off-Peak Credit 0.6 

B1.(b) Transitional Rate Input Description 

Goals: 

DRA designed the default transitional Introductory TOU rates, and the optional three-

tier rates, with the following goals: 

 Minimize the bill impacts associated with transitioning customers from the current 
4-tiered structure to a TOU rate.  

 Reduce the Non-CARE Tier 3 rate to a level below 30¢/kWh. 
 Gradually decrease the overall effective CARE discount and do so at a pace that 

does not create excessive bill impacts.  
 Create a three-tiered rate design in which the difference between tiers 1 and 2 is 

similar to that between tiers 2 and 3. 
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 Introduce the concept of time-varying rates to customers by implementing a TOU 
overlay. 

 Allowing customers, who find it too difficult to adjust to the TOU overlay, to opt-
out to a three-tiered rate structure, which would be equivalent to the mid-peak 
rates from the Introductory TOU design applied during all time periods.19  

Inputs:  

DRA used the PG&E model to first design the opt-out three-tiered design, using the 

inputs shown below from the model’s “Summary” tab, by doing the following: 

 Update the current rate date to 1/1/2013 by entering information from PG&E’s 
advice letter 4096-E into the “Detailed Inputs” tab. 

 Collapse the current Tiers 2 and 3 such that the new Tier 2 is for usage between 
100% and 200% of baseline and Tier 3 is for usage above 200% by typing “2” in 
cell C:126 of the “Detailed Inputs” tab. 

 Increase the Tier 1 and Tier 2 rates by 8% and 52% respectively over the current 
1/1/2013 levels.  Doing so increased the rate for usage from 100% to 130% of 
baseline but reduced the rate for usage from 130% to 200% of baseline. 

 Maintain the minimum bill at the model’s default level of $5 for Non-CARE 
customers. 

 Adjust the CARE discounts to meet above goals, which resulted in a 43% effective 
discount. 

In order to determine the value of the on-peak surcharge and off-peak credit used in 

the Introductory TOU rate, DRA equated the amount of revenue collected by the 

surcharge with that in the credit such that the surcharge and credit are revenue neutral 

with respect to each other.  Thus, after choosing a surcharge level of 4¢/kWh, the ratio of 

the total number of off-peak hours year-round to the number of summer on-peak hours 

roughly equates to the ratio of the surcharge to the credit (4 cent surcharge:0.6 cent 

credit).20  DRA created a spreadsheet using the PG&E model’s customer data to calculate 

                                              
19 As the transition is made to a cost-based TOU rate, the optional non-TOU rate would be allowed to 
diverge from the default TOU rate so that the TOU differentiation in a cost-based structure can be more 
accurately represented in the default rate.  A more detailed transition plan is explained in DRA’s answer 
to question 7 above. 
20 The on-peak surcharge is much larger than the off-peak credit because of the small number of hours in 
the summer on-peak period relative to that in the summer and winter off-peak periods.  The TOU 
surcharge and credit were designed to offset each other for a customer with an average hourly load 
profile.  That is, such a customer would be indifferent (would receive the same bill) whether on the 
Introductory TOU rate or the opt-out three-tier non-TOU rate. 
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customer bills under the Introductory TOU scenario and mirrored the output calculations 

from the model. 

DRA also added functionality to the PG&E model to examine the bill impacts in the 

summer months.  It did so by using the rates generated by the model and the information 

in the “Customer Data” tab to calculate bills during each month for PG&E’s sample of 

customers under current rates as well as under each of DRA’s illustrative scenarios.  Bills 

in the summer were averaged to generate the impact tables shown below in figures B1.9 – 

B1.12.  

PG&E Model Inputs: Tiered 
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B1.(c) Transitional Rate Input Bill Impacts from Current Rates (1/1/2013) 

1. PG&E Introductory TOU: All Non-CARE Average Monthly Bill 
 Impacts 

Figures B1.1 - B1.4 show Non-CARE customer monthly bill impact in percent and 

dollar based on annual bills generated by the model.  About 29% could see bill reduction, 

54% could see an increase between 0 and 10% and the remaining 17% could see bills 

increase between 10 and 20%.  About 69% may see increases of 0 to $10 and 2% may 

see an increase of $10 to $30. 

Figure B1.1 
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Figure B1.2 
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Figure B1.3 Figure B1.4 

 

 

2. PG&E Introductory TOU: All CARE Average Monthly Bill  
 Impacts 

Figures B1.5 – B1.8 show CARE customer impacts in percent and in dollar terms.  

About 5% of customers may see bills decrease, while 90% see increases below 15% and 

the remaining 5% see increases between 15% and 45%.  As for dollar impacts, about 

87% may see increases between 0 and $10 while 8% may see larger increases.   
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Figure B1.5 

 

Figure B1.6 

 



 

B‐11 

Figure B1.7 Figure B1.8 

 

 

3. PG&E Introductory TOU: Bakersfield Summer Non-CARE 
 Average Monthly Bill Impacts 

Figures B1.9 – B1.12 show potential impacts in Zone W (Kings and Kern County, 

including Bakersfield) for Non-CARE customers in the summer on a monthly basis.  This 

territory has PG&E’s largest baseline allowance in the summer.  About 20% of these 

customers can expect a bill decrease while about 42% may see between 0 and 10% 

increases and 38% may see an increase between 10% and 20%.  Around 77% may see 

increases of $0 to $15 and 3% may see a $15 to $30 increase. 
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Figure B1.9 

 

Figure B1.10 

 



 

B‐13 

 

Figure B1.11 Figure B1.12 

 

 

4. PG&E Introductory TOU Rate: Bakersfield Summer CARE 
 Average Monthly Bill Impacts 

Figures B1.13 – B1.16 show potential impacts in Zone W for CARE customers in the 

summer on a monthly basis.  About 95% see increases under 20% and 4% see increases 

between 20% and 45%.  Around 60% may see increases of 0 to $10 while 32% see 

increases between $10 and $20 and about 8% see increases above $20 per month. 
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Figure B1.13 

 

Figure B1.14 
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Figure B1.15 Figure B1.16 

 

 

5. PG&E 3 Tiers: All Non-CARE Average Monthly Bill Impacts 

Figures B1.17 and B1.18 show Non-CARE customer monthly bill impacts in percent 

and dollar terms using the annual bills generated by the model.  On an annual basis, 

impacts are very similar to those of DRA’s Introductory TOU rate, as 29% may see a 

decrease in monthly bills, 53% a 0-10% increase, and 18% see an increase between 10% 

and 20%.  From this, one can conclude that the addition of the TOU surcharges and 

credits to the three-tier rate, to generate the Introductory TOU rate, has a much smaller 

impact than collapsing the number of tiers from four to three.   
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Figure B1.17 

  

Figure B1.18 
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6. PG&E 3 Tiers: All CARE Average Monthly Bill Impacts 

Figures B1.19 and B1.20 show CARE customer monthly bill impacts on a percent and 

dollar basis using the annual bills generated by the model.  On an annual basis, impacts 

are very similar to those of DRA’s Introductory TOU rate, as 5% may see a decrease in 

monthly bills, 87% a 0-10% increase, and 8% see an increase between 10% and 45%. 

Figure B1.19 
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Figure B1.20 
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B1.(d) Illustrative PG&E Cost-Based TOU Rate Summary 

PG&E Cost-Based TOU Rate Design 

TOU Period (¢/kWh) Non-CARE CARE 

Summer On-Peak 40.20 26.13 

Summer Shoulder 28.71 18.66 

Summer Off-Peak 16.89 10.98 

Winter Shoulder 28.71 18.66 

Winter Off-Peak 16.89 10.98 

  

BL Credit (¢/kWh) 5.00 3.25 

Min. Charge $/Mo. 5.00 3.25 
 

B1.(e) Illustrative PG&E Cost-Based TOU Rate Input Description Goals: 

DRA’s illustrative cost-based TOU rate was designed to meet the following goals: 

 Maintain the on-peak to part-peak and part-peak to off-peak TOU rate ratios as 
close to 1.5 as possible.  

 Hold the summer on-peak rate at or below 40¢/kWh. 
 Keep the off-peak rates as close to 15¢/kWh as possible. 
 Include a 35% CARE discount and 5¢/kWh baseline credit for affordability. 

Inputs: 

DRA used the PG&E model to design the cost-based TOU rate design that would 

meet the above goals as closely as possible by using the following inputs shown from the 

model’s “Summary” and “Detailed Inputs” tabs: 

 Set current rate date to 1/1/2013. 
 Fix the ratio of summer part-peak to winter part-peak and summer off-peak to 

winter off-peak both set at 1:1 in detailed inputs tab. 
 Use a 35% CARE discount for Tiers 1-3 
 Specify three TOU periods with a 40% summer on-peak to part-peak differential 

and a 70% summer part-peak to off-peak differential. 
 Assume a 5¢/kWh baseline credit. 
 Maintain the minimum bill at the model’s default level of $5 for Non-CARE 

customers. 
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PG&E Model Inputs: Cost-Based TOU  
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B1.(f) Cost-Based TOU Rate Bill Impact from Current Rates (1/1/2013) 

1. PG&E Cost-Based TOU: All Non-CARE Average Monthly Bill 
 Impacts 

Figures B1.21 - B1.24 show Non-CARE customer monthly bill impacts in percent and 

dollars terms based on annual bills generated by the model.  About 26% could see bills 

decrease, 29% could see an increase of less that 15%, 41% could see an increase of 15% 

to 30% and the remaining 4% might see increases between 30% and 55%.  Almost half 

(47%) could see bill increases between 0 and $10, 22% could see a $10 to $20 increase, 

4% could see bills increase by $20 to $30 and less than 1% could see an increase of 

greater than $30 per month. 

Figure B1.21 
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Figure B1.22 
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Figure B1.23 Figure B1.24 

 

 

2. PG&E Cost-Based TOU: All CARE Average Monthly Bill 
 Impacts 

Figures B1.25 - B1.28 show the CARE customer monthly bill impacts in percent and 

dollars terms based on annual bills generated by the model.  Only 1% of CARE 

customers might experience bill savings.  Whereas, about 26% could see an increase 

below 20%, 67% could see an increase between 20% and 40% and 6% could see an 

increase of 40% to 65%.  About half (52%) could see a monthly increase of less than $10, 

a third (33%) an increase between $10 and $20, and the rest (13%) an increase above $20 

per month. 
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Figure B1.25 

 

Figure B1.26 
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Figure B1.27 Figure B1.28 

 

B2: SCE Illustrative Rates and Bill Impact 

B2.(a) Current and Illustrative Transitional Rate Summary: 

This section provides DRA’s proposed rate structure during the transitional period for 

SCE.  As with the other two utilities, DRA recommends an Introductory TOU rate design 

as the default, and customers can opt out to a simple three-tier rate.  The following table 

summarizes the Introductory TOU and the three-tier rate designs and compares them to 

the current rates.   

As explained previously, the Introductory TOU and opt-in three-tier rate designs 

would collapse Tier 2 and Tier 3 in the current rate design.  However, to facilitate 

comparison of the new rate designs with the current rates, the tiers in the table below are 

presented based on current tier usage definition.  Current tier structure is as follows:  
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 Tier 1 is for usage up to 100% baseline,  
 Tier 2 covers usage above 100% up to 130%,  
 Tier 3 includes usage above 130% up to 200%,  
 Tier 4 is for usage above 200% up to 300%, and,  
 Tier 5 is for usage greater than 300%.   

As shown, the Introductory TOU and the opt-in 3-Tier rate designs have identical Tier 

2 and Tier 3 rates and identical Tier 4 and Tier 5 rates.  This is because the usages for the 

current Tier 2 and Tier 3 (between 100% to 200%) have been combined to form the new 

Tier 2 usage, and Tier 5 has been effectively removed so that usage above 300% is part of 

Tier 3.  

SCE Transitional Rate Designs 

  
Jan 2013 
Rates 

Introductory 
TOU 3-Tiers 

Tier (¢/kWh)       
Non-CARE       

1 13.0 14.0 14.0 
2 16.0 22.4 22.4 
3 27.1 22.4 22.4 
4 31.1 28.0 28.0 
5 31.1 28.0 28.0 

Cust. Charge $/Mo. 0.88 0.88 0.88 
TOU On-Peak Surcharge 4.0 
TOU Off-Peak Credit 0.6 

CARE 
1 8.5 9.0 9.0 
2 10.7 17.0 17.0 
3 20.7 17.0 17.0 
4 20.7 21.4 21.4 
5 20.7 21.4 21.4 

Cust. Charge $/Mo. 0.70 0.62 0.62 
TOU On-Peak Surcharge 4.0 
TOU Off-Peak Credit 0.6 
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B2.(b) Transitional Rate Input Description 

This section explains the criteria and objectives that DRA followed to develop its 

desired rates, as well as what data it put into the bill impact model.  

Goals: 

DRA designed its transition rate to fulfill the following goals: 

 Mitigate bill impacts to the extent possible 
 Create a three-tier structure by collapsing the current Tiers 2 and 3 such that the 

new Tier 2 would cover usage from 100% to 200% of baseline and the new Tier 3 
would cover usage above 200% of baseline 

 Keep the new Tier 1 rate close to current rate level  
 Strive for a similar rate differential between the tiers 
 Maintain the total effective CARE discount at 30% 

Input description: 

To achieve these goals, DRA set the model inputs as follows: 

 Select a four tier structure, but set the Tier 2 to Tier 1 rate ratio the same as the 
Tier 3 to Tier 1 ratio so that Tier 2 and Tier 3 rates will be identical. This 
effectively results in a three-tier structure with equal usage for both Tiers 1 and 
2.21 

 Set the ratio of the Tier 4 to Tier 1 rates to approximately double the ratio of the 
Tier 2 to Tier 1 rates to make the rate differentials between the three tiers almost 
the same. 

 Input CARE discount at 30% for Tier 1 and customer charge, 20% for other tiers.  
After taking into account of DWR bond charge, CSI, SGIP exemption, CARE 
customers would have a total effective discount of 30%. This can be verified by 
comparing the product of the final CARE rates and the CARE billing determinants 
with the product of the final non-CARE rates and the same CARE determinants.  

 

 

 

                                              
21 The model presents this as a four tier rate structure.  But, in reality, it is a three-tier structure since the 
Tier 2 and Tier 3 rates are identical. 
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SCE Model Inputs: Introductory TOU  
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B2.(c) Transitional Rate Bill Impact 

1. SCE Introductory TOU All Non-CARE Average Monthly Bill 
Impact 

Figures B2.1 and B2.2 show Non-CARE customer monthly bill impact in percentage 

and dollar terms based on the annual average of the monthly bills.  About 33% of 

customers see bill reductions, almost 60% could see bill increases between 0 to 10%, and 

about 9% could face 10 to 20% bill increases.  Around 33% customers may see their 

monthly bill decrease, while 67% may see monthly bill increases between $0 to $10. 

Figure B2.1 All Non-CARE Customers – Introductory TOU Rate 

 

Figure B2.2 All Non-CARE Customers – Introductory TOU Rate 
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Figure B2.322 All Non-CARE Customers – Introductory TOU Rate 

 
 

Figure B2.423 All Non-CARE Customers – Introductory TOU Rate 

 

                                              
22 SCE’s model presents this data set when a user selects to identify bill impact based on customer’s bill change by 
percent.  
23 SCE’s model presents this data set when a user selects to identify bill impact based on the dollar change of the 
customer’s bill.  
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2. SCE Introductory TOU All CARE Average Monthly Bill Impact 

Figures B2.5 - B2.8 show the CARE customer monthly bill impact in percentage and 

dollar terms based on the annual average of the monthly bills.  About 9% of customers 

could see bill reductions, 79% could see bill increases between 0 to 10%, and about 12% 

could face 10% to 20% bill increases.  Around 9% of customers may see their monthly 

bills go down, while 91% may see monthly bill increases between $0 and $10. 

Figure B2.5 All CARE Customers – Introductory TOU Rate 

 
 

Figure B2.6 All CARE Customers – Introductory TOU Rate 
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Figure B2.7 All CARE Customers – Introductory TOU Rate 

 

 

Figure B2.8 All CARE Customers – Introductory TOU Rate 

 
 

3. SCE Introductory TOU: Inyo/Riverside Summer Non-CARE 
 Bill Impacts 

Figures B2.9 and B2.10 show monthly bill impacts for the Non-CARE customers in 

climate zone 15 (which covers the Inyo, Riverside, and Palms Spring areas) for a typical 

summer month in percentage and dollar terms.  This zone has the largest baseline 

quantity and tends to have more extreme weather conditions than the other zones.  About 

8.5% of customers would see bill reductions, almost 30.5% would see bill increases 

between 0 to 10%, and about 60% could face 10% to 20% bill increases.  Around 8% of 

customers may see their monthly bills decrease, while 44% and 13% may see monthly 
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bill increases from $0 to $10 and from $10 to $15, respectively.  About 34% could see 

their bills go up even higher than $15.  Additional bill mitigation measures have to be 

developed to alleviate the bill impacts for the customers for this Zone.24 

Figure B2.9 Inyo/Riverside Non CARE Customers Summer Season – 
Introductory TOU Rate 

 

                                              
24 Bill impact are worse for all non-CARE customers for a typical summer month compared to a monthly 
bill based on the average of annual average of the monthly bills.  And, more customers in the extreme 
weather climate zone see more adverse bill impacts.  
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Figure B2.10 Inyo/Riverside Non CARE Customers Summer Season – 
Introductory TOU Rate 

 

4. SCE Introductory TOU: Inyo/Riverside Summer CARE Bill 
 Impacts 

Figures B2.11 and B2.12 show the monthly bill impacts for CARE customers in 

climate zone 15 (which includes the Inyo, Riverside, and Palms Spring areas) for a 

typical summer month in percentage and dollar terms.  About 37% customers would see 

bill increases between 0 to 10%.  About 49% and 13% could face 10 to 20% and 20% to 

30% bill increases respectively.  Around 44% and 16% may see monthly bill increases 

between $0 and $10 and between $10 and $15 respectively.  About 40% could see their 

bill goes up even higher than $15.  Additional bill mitigation measures have to be 

developed to alleviate the bill impacts for the customers for this Zone. 25 

                                              
25 Bill impact are worse for all CARE customers for a typical summer month compared to a monthly bill 
based on the average of annual average of the monthly bills. And, more customers in the extreme weather 
climate zone see more adverse bill impacts.  
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Figure B2.11 Inyo/Riverside CARE Customers Summer Season – Introductory 
TOU Rate 

 

 

Figure B2.12 Inyo/Riverside CARE Customers Summer Season – Introductory 
TOU Rate 

 



 

B‐36 

5. SCE 3 Tiers: All Non-CARE Bill Impacts 

Figures B2.13 and B2.14 show Non-CARE monthly percentage bill impacts in 

graphical and tabular forms.  About 58% of customers would see bill increases between 0 

to 10%, and about 9% could face 10 to 20% bill increases. 

Figure B2.13 All Non-CARE Customers – 3-Tier Rate 

 

 

Figure B2.14 All Non-CARE Customers – 3-Tier Rate 
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6. SCE 3 Tiers: All CARE Bill Impacts 

Figures B2.15 and B2.16 show CARE monthly percentage bill impacts in graphical 

and tabular forms.  About 87% of customers would see bill increases between 0 and 10%, 

and about 11% could face 10 to 20% bill increases. 

Figure B2.15 All CARE Customers – 3-Tier Rate 

 

Figure B2.16 All CARE Customers – 3-Tier Rate 
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B2.(d) Illustrative SCE Cost-Based TOU Rate Summary 

This section presents DRA’s cost-based TOU rate structure, which is DRA’s proposed 

end target rate.  DRA recommends that the cost-based TOU rate, with a baseline credit,26 

be the default tariff.  Customers would be allowed to opt out to the simple 2-Tier non-

TOU rate.  The following table summarizes illustrative cost-based TOU rates.   

 

SCE Cost-Based TOU Rate Design 

TOU Period (¢/kWh) NonCARE CARE 

Summer On-Peak 37.61 27.40 

Summer Shoulder 28.21 20.32 

Summer Off-Peak 15.67 10.87 

Winter Shoulder 27.56 19.83 

Winter Off-Peak 15.31 10.60 

  

BL Credit (¢/kWh) 5.00 5.00 

Cust. Charge $/Mo. 0.88 0.66 

 

 

B2.(e) Illustrative SCE Cost-Based TOU Rate Input Description 

Goals: 

DRA designed the rates to meet the following goals: 

 All rates would follow the principles described in DRA Appendix A. 
 Retain the baseline allowance using a baseline credit  
 Maintain a total effective CARE discount of 30% 

                                              
26 These rates are for illustration only.  As DRA emphasized at the beginning of Appendix B, these bill 
calculator models have their limitations and the derived rates should not be taken literally.  Furthermore, 
it is not clear when the cost-based TOU rate should be implemented as it depends on many variables such 
as the revenue requirement, the cost, the customer load data, and the bill impacts.  The actual rate design 
and the proper magnitude of baseline credit should be developed in the GRC phase 2 when the time to 
implement default cost-based TOU rate becomes appropriate. 
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 Except for the summer on-peak period, aim for similar rates between the summer 
and winter seasons for the same TOU period 

Inputs: 

To achieve these goals, the bill impact model inputs would be specified as follows: 

 Since SCE model’s TOU CARE discount is dependent on the non-TOU scenario, 
use the effective CARE discount of 30% that resulted from the Introductory TOU 
as the starting point for the TOU rate design. 

 Set the on-peak to shoulder period price ratios and the shoulder period to off-peak 
price ratios based on the results of the marginal cost analysis discussed in 
Appendix A. 

 Move enough of the revenue requirement assigned to the summer season, based on 
the analysis in Appendix A, to the winter season to approximately equalize 
summer and winter rates in the same TOU period. 
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SCE Model Input Summary27 

 

                                              
27 The Non-CARE inputs are the same as those on the Introductory TOU input sheet. 
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B2.(f) SCE Cost-Based TOU Rate Bill Impacts 

1. SCE Cost-Based TOU: All Non-CARE Bill Impacts 

Figures B2.17 and B2.18 show all the Non-CARE monthly bill impacts in percentage 

and dollar terms based on the annual average of monthly bills.  About 18% and 22% of 

customers would see bill increases between 0 and 10% and 10% and 20% respectively.  

Around 32% could face a 20% or greater bill increase.  About 41% may see $0 to $10 bill 

increases, 20% see between $10 to $15 bill increases, and 11% could face more than $15 

increase. 

Figure B2.17 All Non-CARE Cost-Based TOU Rate 

 

Figure B2.18 All Non-CARE Cost-Based TOU Rate 
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Figure B2.19 All Non-CARE Cost-Based TOU Rate 

 

 

Figure B2.20 All Non-CARE Cost-Based TOU Rate 
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2. SCE Cost-Based TOU: All CARE Bill Impacts 

Figures B2.21 and B2.22 show all Non-CARE monthly bill impacts in percentage and 

dollar terms based on the annual average bill.  About 20% and 26% of customers would 

see bill increases between 0 and 10% and between 10% and 20% respectively.  Around 

28% could face a 20% or greater bill increase.  About 66% may see bill increases from $0 

to $10, and 7% could see bill increases between $10 and $15. 

Figure B2.21 All CARE Cost-Based TOU Rate 

 
 

Figure B2.22 All CARE Cost-Based TOU Rate 
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Figure B2.23 All CARE Cost-Based TOU Rate 

 

 

Figure B2.24 All CARE Cost-Based TOU Rate 
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B3: SDG&E Illustrative Rates and Bill Impact 

B3.(a)  Current and Illustrative Transitional Rate Summary: 

This section provides DRA’s proposed rate structure during the transitional period for 

SDG&E.  As with the other two utilities, DRA recommends an Introductory TOU rate 

design as the default, and customers can opt out to a simple three-tier rate.  The following 

table summarizes the Introductory TOU and the three-tier rate designs and compares 

them to the current rates. 

As explained previously, the Introductory TOU and opt-in three-tier rate designs 

would collapse Tier 2 and Tier 3 in the current rate design.  However, to facilitate 

comparison of the new rate designs with the current rates, the tiers in the table below are 

presented based on current tier usage definition.  Current tier structure is as follows:  

 Tier 1 is for usage up to 100% baseline,  
 Tier 2 covers usage above 100% up to 130%,  
 Tier 3 includes usage above 130% up to 200%,  
 Tier 4 is for usage above 200% up to 300%, and,  
 Tier 5 is for usage greater than 300%.   

 
As shown, the Introductory TOU and the opt-in 3-Tier rate designs have identical Tier 

2 and Tier 3 rates.  This is because the usages for the current Tier 2 and Tier 3 (between 

100% to 200%) have been combined to form the new Tier 2 usage.  DRA’s intent was to 

make the tiered rates in the Introductory TOU and opt-in three-tier rate designs the same.  

But achieving this result exactly was difficult to accomplish with SDG&E’s bill impact 

model.28  Nevertheless, the rates shown below should be regarded as illustrative.   

 

                                              
28 Note that the SDG&E model does not independently balance the revenues associated with the TOU 
surcharge and credit so that they sum to zero.  It performs such revenue balancing in conjunction with 
setting the tiered rates, and thus it modifies the tiered rates to perform some of the revenue balancing 
required when the surcharge and credit are added to the rate design.  
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B3.(b) Transitional Rate Input Description 

This section explains the criteria and objectives that DRA followed to develop its 

desired rates, as well as what data it inputted into the bill impact model.  

Goals:  

DRA designed its transition rate to fulfill the following goals: 

 Mitigate bill impacts to the extent possible 
 Create a three-tier structure by collapsing the current Tiers 2 and 3 such that the 

new Tier 2 would cover usage from 100% to 200% of baseline and the new Tier 3 
would cover usage above 200% of baseline 

 Keep the new Tier 1 rate close to current rate level  
 Strive for a similar rate differential between the tiers 
 Maintain the total effective CARE discount at 30% 
 Introduce the concept of time-varying rates to customers by implementing a TOU 

overlay. 
 Allowing customers who find it too difficult to adjust to the TOU overlay to opt-

out to a three-tiered rate structure with mid-peak rates from the Introductory TOU 
design applied during all time periods. 
 

Input description: 

To achieve these goals, DRA set the model inputs as follows: 

 Select a four-tier structure and set the rate difference between Tiers 2 and 3 to 
zero, making the Tier 2 and 3 rates identical.  This effectively results in a three-tier 
structure with equal usage for both Tiers 1 and 2.29 

 Fix the Tier 1 rate at the current level, allow the model to solve for the highest tier, 
and then find, by trial and error, a Tier 1 to Tier 2 rate difference that results in the 
rate differentials between the three tiers being almost the same. 

 For the Introductory TOU, input an on-peak surcharge at 4 cents and allow the 
model to solve for the off-peak credit. 

 Input the CARE discount at 23% (for Introductory TOU) and 21% (for the three-
tier rate) for all tiers.30  After taking into account of DWR bond charge, CSI, 
SGIP, and CARE surcharge exemption, CARE customers will receive a total 
effective discount of 30%.  This can be verified by comparing the product of the 

                                              
29 The model presents this as a four tier rate structure.  But, in reality, it is a three-tier structure since the 
Tier 2 and Tier 3 rates are identical. 
30 These discounts were arrived at by trial and error. 
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final CARE rates and the CARE billing determinants with the product of the final 
non-CARE rates and the same CARE determinants.  
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B3.(c) Transitional Rate Bill Impact 

1. SDG&E Introductory Rate All Non-CARE Average Monthly 
Bill Impact 

Figures B3.1 and B3.4 show Non-CARE customer monthly bill impact in percentage 

and dollar terms based on the annual average of the monthly bills.  About 66% could see 

no change or bill reduction between 0 to 5%, and 34% could face 0 to 5% bill increases.  

Around 80% may see monthly bill reductions between $0 and $10, and 18% may see 

increases between $0 and $5. 

Figure B3.1 All Non-CARE Customers – Introductory TOU Rate 
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Figure B3.2 All Non-CARE Customers – Introductory TOU Rate 
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Figure B3.3 All Non-CARE Customers – Introductory TOU Rate 

 

Figure B3.4 All Non-CARE Customers – Introductory TOU Rate 

Non‐CARE $ Impact % Customers

> ‐$30 0%

‐$30 to ‐$20 0%

‐$20 to ‐$10 1.3%

‐$10 to ‐$0 80.4%

$0 to $5 18.0%

$5 to $10 0%

$10 to $15 0%

$15 to $20 0%

$20 to $30 0%

$30 to $50 0%

$40 to $50 0%

> $50 0%  
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2. SDG&E Introductory Rate All CARE Average Monthly Bill 
 Impact 

Figures B3.5 – B3.8 show the CARE customer monthly bill impact in percentage and 

dollar terms based on the annual average of the monthly bills.  About 67% of customers 

could see no change or bill reductions, 25% could see bill increases between 0 to 5%, and 

about 5% could face 5 to 10% bill increases.  Around 71% customers may see their 

monthly bill go down, while 21% may see monthly bill increases between $0 to $5, and 

5% see increase between $5 to $10 per month. 

Figure B3.5 All CARE Customers – Introductory TOU Rate 
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Figure B3.6 All CARE Customers – Introductory TOU Rate 

 

Figure B3.7 All CARE Customers – Introductory TOU Rate 
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Figure B3.8 All CARE Customers – Introductory TOU Rate 

Dollar Impact Percent CARE Customers

> ‐$30 0%

‐$30 to ‐$20 0%

‐$20 to ‐$10 0.0%

‐$10 to ‐$0 70.7%

$0 to $5 21.2%

$5 to $10 5%

$10 to $15 1%

$15 to $20 1%

$20 to $30 1%

$30 to $50 0%

$40 to $50 0%

> $50 0%  

 

3. SDG&E 3 Tiers: All Non-CARE Bill Impacts 

Figures B3.9 and B3.10 show the Non-CARE monthly percentage bill impacts in 

graphical and tabular forms.  About 66% of customers could see bill reductions and 34% 

could see increases between 0 and 5%. 

Figure B3.9 All Non-CARE Customers – 3-Tier Rate 
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Figure B3.10 All Non-CARE Customers – 3-Tier Rate 

 

 

4. SDG&E 3 Tiers: All CARE Bill Impacts 

Figures B3.11 and B3.12 show CARE monthly percentage bill impacts in graphical 

and tabular forms.  About 31% of customers would see no change or bill reduction 

between 0 and 5%, 52% and 14% could face 0 to 5% and 5 to 10% bill increases, 

respectively. 
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Figure B3.11 All CARE Customers – 3-Tier Rate 

 

Figure B3.12 All CARE Customers – 3-Tier Rate 
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B3.(d) Illustrative SDG&E Cost-Based TOU Rate Summary 

This section presents DRA’s cost-based TOU rate structure, which is DRA’s proposed 

end target rate.  DRA recommends that the cost-based TOU rate, with a baseline credit,31 

be the default tariff.  Customers would be allowed to opt out to the simple 2-Tier non-

TOU rate.  The following table summarizes illustrative cost-based TOU rates. 

 
 

B3.(e) Illustrative SCE Cost-Based TOU Rate Input Description 
   
Goals: 

DRA designed the rates to meet the following goals: 

 All rates would follow the principles described in DRA Appendix A. 
 Retain the baseline allowance using a baseline credit  
 Maintain a total effective CARE discount of 30% 
 Aim for similar rates between the summer and winter seasons off-peak periods, 

and between the seasonal partial-peak  TOU periods 

                                              
31 These rates are for illustration only.  As DRA emphasized at the beginning of Appendix B, these bill 
calculator models have their limitations and thus the derived rates are only exemplary.  Furthermore, it is 
not clear when the cost-based TOU rate should be implemented as it depends on many variables such as 
the revenue requirement, the cost, the customer load data, and the bill impacts.  The actual rate design and 
the proper magnitude of baseline credit should be developed in the GRC phase 2 when the time to 
implement default cost-based TOU rate becomes appropriate. 
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Inputs: 

To achieve these goals, the bill impact model inputs would be specified as follows: 

 The cost-based TOU rate ratios are developed based on the results of the marginal 
cost analysis discussed in Appendix A. 

 Based on SDG&E’s GRC revenue requirement and marginal costs, the total cost-
based rate should reflect a summer on-peak to off-peak rate differential of about 
2.3 times and a summer semi-peak to off-peak rate differential of approximately 
1.3 times.  However, this result had to be arrived at somewhat by trial and error 
because SDG&E’s model reflects the TOU component mainly in its commodity 
rate, 32 which represents less than half of the total rate.  DRA ended up raising the 
summer commodity rate on-peak to off-peak ratio to 6.5 and the summer semi-
peak to off-peak ratio to 2.6 to achieve the desired total cost-based summer TOU 
rates.33   

 As with the other two utilities, DRA aimed to simplify the rate structure by 
equalizing the summer and winter rates in the same TOU period.  This was done to 
reduce the summer to winter rate volatility.  Based on the analysis in Appendix A, 
DRA moved enough of the revenue requirement assigned to the summer season to 
the winter season to approximately achieve this result.  

 

                                              
32 SDG&E’s commodity rate consists of generation capacity and energy costs. 
33 These rations are consistent with SDG&E’s marginal generation costs, when marginal generation 
capacity costs are mostly assigned to the summer peak period. 
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B3.(f) SDG&E Cost-Based TOU Rate Bill Impacts 

1. SDG&E Cost-Based TOU: All Non-CARE Bill Impacts 

Figures B3.13 and B3.16 show all Non-CARE monthly bill impacts in percentage and 

dollar terms based on the annual average of monthly bills in graphical and tabular forms.  

About 23% would see no change or a bill reduction.  About 16% and 51% of customers 

would see 0% to 10%, and 10% to 20% increases.  60% could see $0 to $10 increases, 

and 14% see bill increases between $10 and $20 per month. 

Figure B3.13 All Non-CARE Cost-Based TOU Rate 

 

Figure B3.14 All Non-CARE Cost-Based TOU Rate 
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Figure B3.15 All Non-CARE Cost-Based TOU Rate  

 

 

Figure B3.16 All Non-CARE Cost-Based TOU Rate  

Non‐CARE Dollar Impact % Customers

> ‐$30 6%

‐$30 to ‐$20 3%

‐$20 to ‐$10 5%

‐$10 to ‐$0 11%

$0 to $5 28%

$5 to $10 32%

$10 to $15 10%

$15 to $20 4%

$20 to $30 2%

$30 to $50 0%

$40 to $50 0%

> $50 0%  
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2. SDG&E Cost-Based TOU: All CARE Bill Impacts 

Figures B3.17 and B3.20 show all CARE monthly bill impacts, based on annual 

average bill impacts, in percentage and dollar terms and in graphical and tabular forms.  

About 21% and 53% customers would see bill increases between 0% and 10% and 

between 10% and 20% respectively.  Around 26% could face bill increases of more than 

20%.  About 85% may see $0 to $10 bill increases, and 9% may see between $10 - $20 

increases per month. 

Figure B3.17 All CARE Cost-Based TOU Rate 

 

Figure B3.18 All CARE Cost-Based TOU Rate 

 
 



 

B-64 

Figure B3.19 All CARE Cost-Based TOU Rate 

 

 

Figure B3.20 All CARE Cost-Based TOU Rate 

CARE Dollar Impact % Customers

> ‐$30 0%

‐$30 to ‐$20 0%

‐$20 to ‐$10 0%

‐$10 to ‐$0 5%

$0 to $5 44%

$5 to $10 41%

$10 to $15 7%

$15 to $20 2%

$20 to $30 0%

$30 to $50 0%

$40 to $50 0%

> $50 0%  
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APPENDIX C:  ILLUSTRATIVE BILL 
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APPENDIX D:  ILLUSTRATIVE CALCULATION OF TOU RATE 
BENEFITS 

Most economists agree that residential consumers, as a group, will reduce their peak 

electricity demands in response to higher peak-hour electricity prices.34  Numerous 

studies of time varying electricity prices have shown this effect.  The benefits of TOU 

pricing stem largely from peak demand reduction; DRA presents an estimate of these 

benefits based on recent research by the Brattle Group. 

In 2012, the Brattle Group presented A Meta-Analysis of Dynamic Pricing Studies- 

Some Initial Findings, by Ahmad Faruqui, Sanem Sergici, and Eric Shultz.  This study 

presents the findings of 33 electricity pricing studies containing 151 pricing and 

technology treatments.35  The analysis constructs a regression equation that relates the 

percentage peak demand reduction to the ratio of peak to off-peak electricity prices.  It 

finds that there is a statistically significant positive relationship between the price ratio 

and load reduction,36 but with diminishing returns as the price ratio increases.  The 

analysis also finds that the load reduction is significantly enhanced when enabling 

technology is present. 

The authors used regression to estimate the following relation: 

 
Peak Demand Reduction37 = 0.0543 + 0.0455*ln (price ratio)  

+ 0.0583*ln(price ratio*tech) 

Adjusted R-Squared  =  0.3796 

                                              
34 An NRRI literature survey, How to Induce Customers to Consume Energy Efficiently: Rate Design 
Options and Methods, p.63, by Adam Pollock and Evgenia Shumilkina of the National Regulatory 
Research Institute, identified electricity demand elasticity is about 0.7 in the long run and 0.2 in the short 
run. 
35 Of the 151 treatments, 83 are characterized as “price only” and 68 as “price and enabling technology” 
36 That is, the percentage load drop increases with price ratio. 
37 “ln (x)” denotes the natural logarithm of x. “tech” is a binary variable equal to 1 if enabling technology 
is present, zero otherwise. 
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Based on the results of this regression analysis, the Brattle Group estimated the peak 

demand reductions, for price ratios of 5 and 10, which is a typical range for critical peak 

pricing (“CPP”) studies.  However, the studies that underlie the meta-analysis also 

included TOU treatments, which typically have smaller price ratios than CPP treatments.  

Table D-1 includes the load reductions estimated by the authors, along with the load 

reduction for a price ratio of 2.5, typical of a well-differentiated TOU rate design.   

Table D-1 

Price Ratio 
(Peak to Off-Peak) 

Percentage Peak Demand Reduction 

 Price-Only Price with Enabling Technology 

2.5 9.6% 14.9% 

5 12.8% 22.1% 

10 15.9% 29.3% 

 

DRA incorporated a value of 2.5 into its illustrative preferred end-target cost based 

TOU rate.  The table shows strong effect of diminishing returns, for the price-only 

studies, as the price ratio increase beyond the value of 2.5.   

While these effects are quite striking, it is not at all clear that these levels of price 

response can be achieved in a large-scale rollout of time-varying pricing.  The authors 

characterize the pricing studies as follows:   

Some of these have been randomized experiments, some have 
been quasi experiments, some have been demonstrations and 
some have been full scale deployments” but, of the 33 studies, 
only four are characterized as “full scale rollouts”.   

Several caveats are in order.  First, with an R-Squared value of about 0.38, the 

confidence intervals about the forecast load reduction percentages would be wide, 

reflecting considerable uncertainty in those estimates.  Second, various forms of bias can 

be introduced into such studies that would make the results not representative of the 

larger population.  One example of bias is “self-selection bias.”  This is where the 
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participant opts into the study and thus may be more enthusiastic about the rate than 

would be customers who are involuntarily placed on the rate.  Third, few jurisdictions 

have inclining block rates as steep as those in California.  Due to California IOU 

inclining block rates, many customers already experience rates that are comparable to the 

40-cent summer on-peak rate in DRA’s illustrative cost-based TOU rate design.  Such 

customers may not notice a significant bill increase when switching to cost-based TOU, 

and may not, therefore, reduce their peak load.  In general, therefore, the results in Table 

D-1 must be caveated as less than definitive. 

Nevertheless, if TOU rates can achieve, on a large scale, something approaching the 

9.6% peak load reduction indicated by the Brattle Group’s regression equation, the 

resulting benefits would be large.  The benefits would be significant even if no net 

conservation38 results from the TOU rate.  That is, all or most of the load might be merely 

shifted out of the peak period to a shoulder or off-peak period.  Given this possibility, 

DRA analyzes two cases:  (1) No net conservation, and (2) A 5% net conservation case, 

in which 95% of the drop in peak load returns in the non-peak periods.  The following 

categories of benefits are tabulated: 

 Peak demand reduction (MW) 

 Peak period electric usage reduction (MWH) 

 Total electric usage reduction (MWH) 

 Natural gas power plant fuel consumption reduction (MMBtu) 

 Greenhouse Gas emissions reduction (tons CO2 equivalent) 

 Dollar value of societal benefits. 

                                              
38 The Brattle Group’s “Time-Varying and Dynamic Rate Design” by Ahmad Faruqui, Ryan Hledik, and 
Jennifer Palmer (Study No. 6 cited above) states “The result is little or no conservation effect from time-
varying rates alone”.  However, this conclusion is based primarily on CPP studies exposing customers to 
high prices for only 50 to 100 hours per year.  The authors acknowledge that older TOU studies did find 
some conservation.  Further, it is unclear whether the studies discussed in the Brattle report captured 
longer-term conservation effects due to energy efficiency upgrades to the building shell and energy-using 
appliances.    
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If a 9.6% peak load reduction could be achieved with a hypothetical statewide rollout 

of TOU rates, the peak load reduction would be on the order of 2,000 MW, equal the 

capacity of one of California’s nuclear generating stations.  

Table D-2:   Hypothetical TOU Benefits of a Statewide TOU Rollout 

(Based on Ten Million Participants) 

Case  
MW 

Reduction 

Peak 
MWH 

Reduction 

Total 
MWH 

Reduction 

Natural 
Gas 

Reduction 
(MMBtu) 

GHG 
Reduction 

(tons 
CO2eq.) Dollar Value 

0% 
Conservation 

2,400 1,439,870 - 4,319,610 234,490 $  169,075,000 

5% 
Conservation 

2,400 1,439,870 71,990 4,823,560 261,850 $  172,142,000 

 

The heat rates, gas prices, and CO2 reduction per Btu of gas saved, and other 

parameters which were used in these calculations, are shown in Table D-3.  DRA’s 

analysis also used the price-only 9.6% peak load reduction predicted from the meta-

analysis, for a 2.5 price ratio. 

As discussed above, these results need to be taken with significant caveats.  

Nevertheless, Table D-2 could be seen as an upper bound for the benefits obtainable by 

TOU.  They are more likely obtainable when TOU rates are combined with enabling 

technology.  As shown in Table D-1, the Brattle results indicate that technology boosts 

the performance of price variation by perhaps 50%. 

In conclusion, a cost-based TOU rate could confer very significant benefits in terms 

of both peak demand reduction and GHG reduction, as well as reduce future costs of 

generation capacity. 
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Table D-3: Parameters Assumed for Table D-2  

Average demand per customer (600 summer peak hours) 2.5 kW 

Marginal generation fuel (all hours) natural gas 

Marginal heat rate (average over 600 summer peak hours) 10,000 Btu/kWh39 

Marginal heat rate (Summer off-peak) 7,000 Btu/kWh 

Avoided cost of Generation Capacity (annual) $85 per kW--year 

Capacity adjustment factor (for limited hours of operation) TOU:  70% 

Natural Gas Fuel Cost $5 per MMBtu 

Value of GHG emissions $20 per ton CO2 eq. 

 

 

 

                                              
39 PG&E’s 2014 GRC Phase 2 workpapers indicate an average “effective market heat rate” of 9,100 
Btu/kWh over its 774-hour summer peak period, compared with a corresponding average of 5,400 
Btu/kWh during summer weekday non-peak hours.  The 41% peak-to-non-peak difference in PG&E’s 
data suggests that the 30% heat-rate difference assumed by DRA is conservative.  


