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Residential Rate OIR
Rate Design and Bill Impact Analysis Model

User Guide

Overview

The Electric Bill Calculation Tool provides users with a tool that can be used to evaluate the 
residential rate and customer bill impacts of several rate structures when compared to rates set at 
Cost-of-Service levels. Specifically, the rate scenarios that may be evaluated in this tool includes:

1) Customer Charges (Single or Split Demand-Based)
2) Minimum Charges
3) Flat Rates
4) Tiered Rates (Two Tiers or Multiple Tiers)
5) TOU1 Rates with Baseline Credits

Once rate scenarios have been run, several outputs are provided showing comparative rate and bill 
impacts as they relate to Cost-Based, Current, TOU and various non-TOU rates. Information is also 
provided showing: 1) correlations between Usage and Income for PG&E customers in several 
geographic areas; and 2) estimated energy consumption changes resulting from a move from an 
Inclining Block Rate design to a Flat Rate design and from a Flat Rate design to TOU rates.

Methodology

- Manual inputs to the Tool are made in the Summary tab. The Summary tab 
also contains summary tables showing resulting residential rate impacts based on the inputs.

Inputs Field - The Inputs Field is used to make all manual inputs to the Tool, Inputs are made to 
set user-specified conditions for various residential rate scenarios (see Figure 1),

Note: The rate and bill impacts provided in this Tool will only utilize appropriate inputs. For 
example, if a single-tier (i.e. Flat) rate design is designated, any specified tier differentials will be 
ignored.

1 TOU-Time of Use
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- The date on which Current Rates became effective.
- The tier differential that will be applied to Tier-1 and Tier-2 rates in 

a two-tier rate design. For example, a 20 percent ratio would result in a Tier-2 rate that 
is 20 percent higher than the Tier-1 rate,

• # of Tiers - Dropdown box allows the user to choose a tiered rate design that
incorporates from 1 up to 5 rate tiers.
, ? - The percentage of residential electricity use that occurs at,
or below, the baseline allowance amount (i.e,, tier-one usage). Dropdown box allows the 
user to choose from between 50 and 55 percent (the current baseline allowance 
percentage). Note: This input is nol functional at this time.
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- The absolute cent-per-kWh differential that is 
applied to rate tiers 3 and 4 when the number of tiers specified in the "# of Tiers” 
dropdown box is greater than three.

3) - The absolute cent-per-kWh differential that is 
applied to rate tiers 4 and 5 when the number of tiers specified in the "# of Tiers” 
dropdown box is greater than three.
Tier 1 Increase (Over Current) - The percentage by which to increase the current Tier-
1 rate. This input is used when the number of tiers specified in the "# of Tiers" 
dropdown box is greater than two.
Tier 2 Increase (Over Current,} - The percentage by which to increase the current Tier-
2 rate. This input is used when the number of tiers specified in the "# of Tiers" 
dropdown box is greater than two.

- Dropdown box allow the user
to specify "Yes" or "No," A minimum charge applied to any bill for monthly kWh usage 
up to a given level. For example, assume a minimum charge of $4,00 and an electric rate 
of $0,10 per kWh, A minimum charge of $4,00 would be apply to any use up to 40 kWh 
($0,10 per kWh x 40 kWh = $4,00), The per-kWh rate would apply directly to any use in 
excess of 40 kWh, For instance, assuming monthly use of 41 kWh, a customer would 
pay $4.10 ($0.10 per kWh x 41 kWh = $4.10).

Note: When "Yes" is designated for a Minimum Charge, a Customer Charge will not 
apply.

- Fixed Monthly Customer Charge amount.
- The user-defined kW threshold at which a Fixed

Monthly Customer Charge amount for high-demand customers will be applied. 
Customers with demand levels below the threshold will pay the Fixed Monthly 
Customer Charge amount for low-use customers. This input is utilized when a Split 
Demand-Based Customer Charge rate design is designated.

- Fixed Monthly Customer Charge amount for high- 
use customers (used for a Split Demand-Based Customer Charge rate design),

- Fixed Monthly Customer Charge amount for low- 
use customers (used for a Split Demand-Based Customer Charge rate design),

- Click to put a check in the box, A checked box will freeze CARE 
Tier-1 and Tier-2 rates at their current levels.

- Click to put a check in the box, A checked box willUse
freeze the CARE Tier-3 rate at its current level.
CARE Discount, - The rate discount percentage applied to the rates paid by customers 
qualifying for low income rate discounts.

J

- User can choose either two or three TOU periods. If three

2 Kilowatt Hour
3 Kilowatt Hour
4 CARE - California Alternative Rates for Energy
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TOU period is chosen, then the TOU period is defined as on-peak, part-peak and off-peak 
based on PG&E’s existing E-6 rate schedule. If two TOU period is chosen, then the model 
will treat the part-peak period and the off-peak period together as the off-peak period,

- The percentage rate
differential that is applied to on-peak and part-peak rates. For example, assuming a 50 
percent differential, the on-peak rate would be 50 percent higher than the part-peak 
rate.

- The percentage rate
differential that is applied to part-peak and off-peak rates,. For example, assuming a 40 
percent differential, the part-peak rate would be 40 percent higher than the off-peak 
rate. If two TOU period based rate design is intended, then this ratio is set to 1 
internally by the model.

- A credit applied to bills calculated for
customers utilizing TOU rates. The credit is applied on a per kWh basis for electric 
usage up to a customer's baseline allowance. For instance, assuming a monthly baseline 
allowance of 500 kWh, a customer with monthly use of 400 kWh would receive a credit 
equal to the specified per-kWh baseline credit times 400 kWh, a customer with monthly 
use of 500 kWh would receive a credit equal to the specified per-kWh baseline credit 
times 500 kWh, and a customer with use in excess of 500 kWh would receive a credit 
limited to the specified per-kWh baseline credit times 500 kWh,

Once the necessary inputs have been made to run a given rate scenario, rate calculations are 
accomplished as follows:

- Click on "Update Current Rate Bill" button located 
above the Inputs area of the tab after selecting the current rate date, and updating 
the inputs in the "Detailed Inputs" tab.

- Click on "Update Cost Based Bill" button located above the 
Inputs area of the tab after updating customer data in "Customer Data" tab, and the 
inputs in the "Detailed Inputs" tab.

- Click on the "Calculate TOU Rates" button located in the 
Inputs area after providing the inputs in this ("Summary") tab.

- Click on the "Calculate Non-TOU Rates" button located 
in the Inputs area after providing the inputs in this ("Summary") tab,.

Step 5 -
- Click on the "Update Non-TOU Reports" button located in the

Inputs area of the tab.

TOU rates - Click on the "Update TOU Reports" button located in the Inputs area of
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the tab.

Two rate summary tables are provided in the "Summary" tab.

1) (see Figure 2),

Information includes:

Recorded Non-CARE and CARE 2011 sales by rate tier
Percentage of 2011 sales by rate tier
Current rates by tier
Estimated Non-TOU Rates by tier
Customer Charge
Split Demand-Based Customer Charge
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Figure 2

2) (see Figure 3),

Information Includes:
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Non-CARE and CARE Forecast Sales by TOU period 
Percentage of sales by peak period

Estimated Seasonal TOU rates
o On-Peak 
o Partial-Peak 

Off Peak 
Customer Charge
Split Demand-Based Customer Charge

o

11 IResulting TOU Rate■■■ Forecast 
Period Sales (G_Wh)
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Fixed Charge Low Derr«ar»rJ S-»Jo. 
Clin Charge

11

Figure 3

A summary table is provided in the "Summary" tab showing: 1) Average Rate Impact 
Summaries by Zone; and 2) Rate Design Measures (see Figure 4)

1)

Information includes:

• Non-CARE and CARE average system-wide and geographical area average rate impacts 
o Cost-Based Rates 
o Current Rates 
o Proposed Non-TOU Rates 
o Proposed TOU Rates
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2) - The Rate Design Measures Table provides the following 
information as it relates to Current Rates, Non-TOU Rates and TOU Rates (see Figure 5):
• Residential CARE Subsidy (M$)
• Non-Residential Estimated CARE Subsidy (M$)
• Effective CARE Discount Percentage
• Percentage of Fixed Cost Recovery5
• Percent Fixed Cost Not Recovered6

■l — ________■ Aveiage Rate Impact Summary iCents •' l<\.Vh; by Zone ■■ §|§f|||§§*

ISs&efoe Cm Kon-TGti Propose# TOU

Region Fist RateSateate

Coast (Q, T, V}

Hills (X)
inner Valley fS, P) 

Outer Valley fR, w, ¥. Z)

13.11S.S 17.6 17.1
17 C 17.6 17.418.0
17,4 17,5 17.5 17.3
17.5 17 S 17.6 18.2

Non-CARE Customers 17.1 18.0 17.6 17.6

13 7 I
14.0 I
14.3 I

Coast (Q.. T. V)

Hills fX)
inner Valley (S, P) 

Outer Valley (R. W. V, Z)

15.5 9.3
17 3 Li.l

5.4 14.1

17.3 19.1

CARE Customers 17.1 8.3 14.1

urn
Jg Rate Design Me«ures_ _ Current Rate levels Non TOU Flat Rate TOU

I ■■I ■■
1■

I i■

Figure 4

There are two additional Rate Design Measure table similar to the Figure 4 table, that can be used to 
show the non-TOU and TOU rate impacts separately.

A summary table is provided in the "Summary" tab showing total usage (GWh) for non-CARE 
and CARE customers by PG&E climate zone.

5 The percentage of total fixed costs that are recovered through a given level of fixed charges.
6 This represents the percentage of total costs that are NOT collected through fixed charges. In the example 

shown in Figure 4, no costs are collected through fixed charges. Accordingly, one can conclude that 22 percent 
of total costs are fixed costs. If all fixed costs (i.e., 22 percent of total costs) were collected through a fixed 
charge(s), the" Fixed Cost Recovery Deviation from Cost" would be 0 percent.
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- Various inputs that may be needed for rate design are provided by the
user in this tab.

-This is
normally 70% for PG&E,

- This is used as a common billion divisor or multiplier as necessary in the model,
- This input is used for energy conservation estimation. It

is not used in the rate optimization.
- This input is used for energy conservation estimation.

It is not used in the rate optimization.
- The minimum monthly charge will be used by the model if 

"Minimum Charge in Lieu of Customer Charge” option is chosen in the "Summary" tab,,
- User can choose the replacement of annual income for the 

model to estimate bill to income ratio when this data is missing,
- This is normally 2000 for PG&E customers.

These inputs are used in the "Energy conservation" tab.

These inputs are used in the "Energy conservation" tab.

These bill impact range inputs are used in the "PGE Bill Impact Output" tab to report the 
results in a desired level of granularity.

These inputs are used in the "Energy conservation" tab to calculate estimate energy 
conservation.

These inputs are based on the respective advice letters and are used by the model to 
determine current rate based bill amount, and the revenue collection by various rate design 
scenarios. The naming of these inputs are intended to explain what these are.

- These inputs require updating based on the sample data used in this model, 
e Ratios- User can change these ratios to get a desired level of seasonal

price differentiation.
- If calibration to current rate based revenue collection

is desired then these inputs should be driven by respective data from "Revenue Summary" 
tab. Alternatively, the user can choose a different set of inputs. However, the resulting rates 
will not be comparable to the current rates in that case.

- These inputs are used for cost based bill amount
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calculation. The naming for these inputs are intended for explaining what these are,
- The usage (kWh) adjustment factors can be 

provided as inputs for non-TOU and TOU rate designs in two tables,
- These inputs are used to replace missing values,

- These inputs are used to replace missing values, 
- These inputs are used to replace missing values.

Tool 0

- Bill impact information is provided in tabular and graphic 
form in this tab. The information is segmented based on levels of percentage bill impacts that will 
be experienced by customers, A dropdown box is used to show bill impacts specific to Non-CARE, 
CARE or All Customers (see Appendix A),

Data Source: 2009 RASS sample merged with 2011 recorded usage.

The information provided in the bill impact tables includes:

Bill Percentage Change Groups 
Number of Customers in Each Group 
Percentage of Customers in Each Group 
Average Monthly Kwh Use of Customers in Each Group 
Average Load Factor of Customers in Each Group 
Average "On-Peak" Percentage of Customers in Each Group 
Average Current Rates for Customers in Each Group 
Average Proposed Rates for Customers in Each Group 
Average Percentage Rate Change for Customers in Each Group 
Average Current Bills for Customers in Each Group 
Average Proposed Bills for Customers in Each Group 
Average Bill Change for Customers in Each Group

- This tab shows various rates and percentage rate 
changes from Current Rates (see Appendix B), The information is presented in tabular and graphic 
form based on average kWh usage levels.

The information shown in the rate tables includes:

Average Monthly Usage-Level Categories
Average Cost-Based Rate by Usage Level
Average Current Rates by Usage Level
Average Non-TOU Rate by Usage Level
Average TOU Rate by Usage Level
Cost-Based Rate Percentage Change from Current Rates
Proposed Non-TOU Rate Percentage Change from Current Rates
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• Proposed TOU Rate Percentage Change from Current Rates

- This tab shows the difference in monthly average 
bills and annual revenue recovery when cost of service is compared to current and optional rate 
designs (see Appendix C), The information is segmented based on average kWh usage levels.

The information shown in the tables in this tab includes:

• Average Monthly Usage-Level Categories
• Cost-Based Rates
• Current Rates
• Non-TOU Rates
• TOU Rates
• Current, Non-TOU and TOU Average Monthly Bill Differences when Compared to 

Cost-Based Rates
• Total Annual Revenue by Average Monthly Usage Levels

• Cost-Based Rates
• Current Rates
• Non-TOU Rates
• TOU Rates
• Current, Non-TOU and TOU Total Annual Revenue Differences when Compared to 

Cost-Based Rates

- This tab includes instructive content related to the correlation between
usage and income (see Appendix D),

The information provided in the tab includes:

• Chart Showing Correlation Between Usage and Income for: 1) All Customer; 2) Non
CARE Customers; and 3) CARE Customers in Several Geographic Areas
• Coast
• Hills
• Inner Valley
• Outer Valley
• PG&E Service Territory

• Scatter Graphs Showing
• Correlation = 0 (No Correlation)
• Correlation = 1 (Full Correlation)
• Correlation - ,23 (Low Correlation)
• Income Vs. Usage for Non-CARE and Care Households
• Subsidization by Lower Income Customers Due to Low Correlations

• Tables showing Income versus Usage levels for Non-CARE and CARE Customers
• Tables showing subsidization resulting from lack of correlation

- This tab shows the major Electric Rate cost components
along with their cost-based allocations (see Appendix E),

13 | P a g e
Version 2.0 12/21/2012

SB GT&S 0861741



The information provided in the tab includes:

• Cost Components
• Generation Energy Charges by Season and Peak Period (i.e,, On-Peak, Partial-Peak, 

Off-Peak)
• Generation Capacity Cost
• Transmission Capacity Cost
• Primary/Secondary Distribution Capacity Costs
• Customer Access Charge
• Other Fixed Charges

• Marginal Cost of each Component
• Allocation Methodology for each Component
• Graphic Depiction of Annual Generation and Transmission Capacity Cost Profiles

- This tab shows estimated consumptions changes when moving
from one rate design to another (see Appendix F),

The information provided in the tab includes:

• Tables Showing Estimated Annual KWh Consumption Changes for Non-CARE and CARE 
Customers When Moving from:
• Current (Inclining Block) Rates to Flat Rates
• Flat Rates to TOU Rates

- There are several other tabs in this model as described below.

• Calculation tabs: There are eight calculation tabs in this model used for rate design and 
reporting calculations. Users are not supposed to make any changes in these tabs,

• Input Intermediate tab: This tab is hidden and is used by the model to preprocess the 
input data

• Load Factor Summary: The load factor summary tab contains data that are used for 
missing value replacement. These data were generated using a SAS program. User can 
choose to either use these values, or use other appropriate missing values by providing 
those in the "Detailed Input” tab,

• Revenue Summary: This tab has Advice Letter specific data corresponding to the 
current rate dates provided in the "Detailed Input" tab.

Definitions

Cost-Based Rates - Rates based on costs that are largely consistent with 2011 General Rate 
Case (GRC) data. The revenue requirement used in calculating rates is consistent with 1011 
GRC Phase-II submission, adjusted for the 2009 RASS sample merged with 2011 usage data.

Cost of Service - Customer class cost of service allocaton that is alligned with marginal cost 
allocation principles.
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Current Rates - Currently effective residential rate designs and/or rate levels.

Split Demand-Based Customer Charges - Fixed monthly customer charges that vary 
depending on customers’ levels of electric (kW) demand.
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Appendix A: "PG&E Bill Impact-Output" Tab

JilI CARE Customers

Non i OU Fiat Rats Design impacts CARE Customers

60%

50%

m
40%I

3 30%
c
8
m 20%
a.

10%

0%
Below 0% >0% to >10% to > 20% to > 30% to > 40% to > 50% to >60% to > 70% to Above

10% 20% 30% 40% 50% 60% 90% 80% 80%
Percent Bill Impact

3,452 05,
a;sis o% i6% mm xm x% m mb 6m

11.76
S 2 22% 027 i«5 23% J».74 237* 47i7

233 177:
I t- ISC 16% 9* 2405 45% 7Z65 32.75
f 2 556 16 *1 9.02 14.05 554 5051 78.14 27.64
I 5 343 1474 845 i« 66% MM 4814 IBM

- 07:, - - 04 - - -
- 0% 1 - » o* 1 - - -

48,04 72.55 24,511

3 50 0.43FA

5.64
3312
3.3”'.;.

«%
2.54

***
■3.07;
33%

399,54624 04 224 14,05 204 33431 65 23

10,41 354 57 63 131,37 34.1?34 14.05

14.05 51%1,268,031 516 1.5% 9,31 2,4%

Similar to the non-TOU rate impact shown above, this tab has TOU rate impact results as well.
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Appendix B: "Rate-Efficiency-Output" Tab
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There are separate charts for non-TOU and TOU rate designs as well in this tab.
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Appendix C: "PGE-Bill-And-Revenue Study" Tab

______ _ _

Appendix D: "Correlation" Tab
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J_acJc of Correlation Causes Subsidization By Lower income
Households

DO
h-1

DO
O
h-1
DO

> * *
■c
■cm
3a

« $gos $1,0746,536
•*'* *-**■***■*-

o
$674 $935 ($261)5,740125,000o

X-
$636 ($254)$891125,000 5,46803

S3
V> $1,128 ($249)$879125,000 6,924fDa
S»
ro
a
3.
<ro

$2,631 $2,065 $56755,000 12,675H
S3

$3,099 $2,279 $821cr 55,000 13,988

$3,612 $2,506 $1,10667,500 15,384

$3,717 $2,467 $1,25045,000 15,147

•In 2009,
•approximately 20% of the low income” households over paid There are approximately 30% low income' 
households..

•approximately 34% > 
income households h
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';; ans»11issso• i Cai>ac • iy C os: Annual A locate-.1 to summer months

D:st!motion Cana-oi.y Cost Primary
Secondary

S-kV/.y:
S-HV-y?

One Loss = 5.3* 
•Joe Loss ~ b,y

A Located e-'mcdiy to ad p'omhs 
Allocated equally to all months

Customer Access Charge 
Gthtt fixed Charge

Allocated equally to all months 
A:ioca?ecl t.- ap rnmuhs

31
3f

Generation and Transmissiton Capacity Cost Allocation

■ "Transmission Capacity Cost" ■ "Generation Capacity Cost"
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30%

I25% ■20% -
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I5%
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JulFeb Mar Apr May Aug Sep Oct Mov DecJun

Appendix F: "Energy Conservation" Tab
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Illustrative Energy Conservation Estimation Using Elasticity of Usage
The results be .......ed on 100% volumetric rate designs

Energy Conservation Current Rate Fiat Rate TOU Rate
Usage , kWh 
Conserved kWh 
Percent conserved

23 201 332 10 743 371 
1443 342 232 

4 33%

27 729 3% 422 
1 441 634 630

4 34%

IE~ m3:Nv-rJARt
SO 12845 
50 14602 
50 29561 
SC 33561 
SO 33561

CARE CARE
SO 14034

NcnCARE
SO 31633 
SO 21073

Tier-1 
Tier-2
Tier-3
Tier-4
Tier-6

SO 08316 SO 17563 
SO 17568

Summer, on-peak 
Summer, part-peak 
Summer, off-peak 
Winter, part-peak 
Winter, off-peak

SO 25287 
SO 16858 
SO 12042 
50 13487 
SO 12042

SO 89588 SO 14054
SO 72474 
SO 12474 
S3 12474

SO 17568 
SO 17563

SO 14354 SO 15052
SO 14354 
S3 14054

SO 16358
SO 15052

Consumption Change: Current Rate Design to Flat Rate

Hon-CARE
Current Rate Based Current Rate 

usage {kWh/yr)
Change in quantity Flat Rate usage Change in usage 

fkWh/yrj
Mew price ($/kWh) Change in price {%} Price elasticityTier

f$/kWh| m (kWh/yr)
13 235 SO 12845 SO 175681

S3 1460-2
S3 29561 
SO 33561 
S3 33661

SO i?568 20 3%2
3 SO 3
4
5 3%

Total 21,346,682,036 (579.215.761)20,761

I CARE
Current usage

(kWh/yr)
2020 IBR Rate

(S/kWh|
:e in quantity Change in usage 

(kWh/yr)New price ($/kWh) Change in prTier New usage (kWh/yr)j%L
1 5 4t£ SO 33318 

SC 03563 
$5 12474

SO 14054 
SO 14054

1
2

12 7%3
Total 7.854 6,988.283,595 (866,626,471)-11444%

Consumption Change: Flat Rate to TOU Rate
Non-CARE
Summer

Customer usage per 
season 

(kWh/season)

Mew CustomerCustomer usage per 
hour (kWh/hour)

Consumption 
Change |%)

Change in usage 
(kWh/season)Old Rate (S/kWh) New Rate (S/kWh)Hours per season usage per season

(kWh/season)

IPeak
Partial-Peak
Off-Peak

2 183 205 554 
2 582 543 1 % 2 m 22

2 606 314
SC 17568 
SO 17568 
SO 17563

SO 316090 
50 2189%

1 966 425 875
•2 54%

(55,127,249)Total 4.476 10,252.950,838 10.137,723,589

Winter

New Customer 
usage per season 

(kWh/season)

Customer usage per 
season 

(kWh/season)

Customer usage per 
hour (kWh/hour)

Consumption 
Change (%j

Change in usage 
(kWh/season)Old Rate (S/kWh) New Rate (S/kWh)Hours per season

Partial-Peak
Off-Peak

1 2% 355 706 
S 307 259 731

SS %568 SC -6853 
SS 15052

41

Total 10.514,615.438 18,574,036,153 59,420,715

I I 1 ■
Sim.

Customer usage per 
season 

(kWh/season)

New Customer 
usage per season 

(kWh/season)

Customer usage per 
hour (kWh/hour)

Consumption 
Change (%)

Change in usage 
(kWh/season)Old Rate (S/kWh) New Rate ($/kWh)Hours per season

Peak
Partial-Peak
Off-Peak

SC S3 402
SS
SO 12042

4,416 3,595.3215.173Total 3.576.591,635 (79,334,477)

Winter
Customer usage per

season
(kWh/season)

385 366 433 
3 006 501 G4S

New Customer 
usage per season 

(kWh/season)

Customer usage per 
hour (kWh/hour)

Consumption 
Change f4)

Change in usage 
(kWh/season)

Old Rate ($/kWh) New Rate (S/kWh)Hours per season

Partial-Peak
Off-Peak

SO 14054 
SG 14G54

-1 44% 
(; 82%756 643 85 12542 24 732 823

3.392.357,482Total 4,344 3,411,546,044 19,188,562

Notes:
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