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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 setat
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) FlatRates

4} Tiered Rates (Two Tiers or Multiple Tiers)

5) TOU! 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
Description of Inputs and Running Instructions

“Summary” Tab - 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.

! TOU - Time of Use
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Figure 1

Rate Design Inputs (Non-TOU and TOU}

o (Current Rate Date — The date on which Current Rates became effective.

o 2 Tier Rate Ratio - 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.

o Y of Tiers - Dropdown box allows the user to choose a tiered rate design that
incorporates from 1 up to 5 rate tiers.

o Select Baseline Allowance — 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

L R
percentage). Note: This inputis not functional at this time.

Pl

4
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o Tier-3 to Tier-4 Delta (cents/kWHh®) - 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.

e Tier-4 to Tier-5 Delta {cents/kWh’} - 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.

o Tier ¥ 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.

o Tier 2 Increase {Over Curyrent) — The percentage by which to increase the current Tier-
2 rate. This inputis used when the number of tiers specified in the “# of Tiers”
dropdown box is greater than two.

o Minimum Charge Imposed in lieu of Customer Charge - 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.

o Customer Charge ($/Mo.) - Fixed Monthly Customer Charge amount.

o Fixed Charge Break Point (kW) - 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 inputis utilized when a Split
Demand-Based Customer Charge rate design is designated.

e Fixed Charge High Demand ($/Mo.) - Fixed Monthly Customer Charge amount for high-
use customers (used for a Split Demand-Based Customer Charge rate design).

o Fixed Charge Low Demand ($/Mo.) - Fixed Monthly Customer Charge amount for low-
use customers (used for a Split Demand-Based Customer Charge rate design).

e Frozen CARE' T1/TZ - Click to put a check in the box. A checked box will freeze CARE
Tier-1 and Tier-2 rates at their current levels.

o Use Existing CARE Tier-3 Ruote - Click to put a check in the box. A checked box will
freeze the CARE Tier-3 rate at its current level.

o CARE Discount - The rate discount percentage applied to the rates paid by customers
qualifying for low income rate discounts.

Additional TOU Rate Design Specific Inputs

o Number of TOU Periods - User can choose either two or three TOU periods. If three

2 Kilowatt Hour
3 Kilowatt Hour
* CARE - California Alternative Rates for Energy

6{Page
Version 2.0 12/21/2012

SB GT&S 0861734



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.

o TOU Rate Percentage Differential: On-Peak; Partial-Peak - 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.

o TOU Rate Percentage Differential: Partial-Pealk, Off-Peak - 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 setto 1
internally by the model.

o TOU Baseline Credit in Cents per kWh - 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.

Running Instructions

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

Step 1 - Update Current Rate Bill - 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.

Step Z - Update Cost Based Bill - 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.

Step 3 - Calculate TOU Rates - Click on the “Calculate TOU Rates” button located in the
Inputs area after providing the inputs in this (“Summary”) tab.

Step 4 - Calculate Non-TOU Rates - Click on the “Calculate Non-TOU Rates” button located
in the Inputs area after providing the inputs in this (“Summary”) tab..

Step 5 - Update the Various Rate and Bill Impact Tables provided in the Tool to reflect
Non-TOU rates — Click on the “Update Non-TOU Reports” button located in the
Inputs area of the tab.

Step 6 - Update the Various Rate and Bill Impact Tables provided in the Tool to reflect
TOU rotes - Click on the “Update TOU Reports” button located in the Inputs area of
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the tab.

Rate Summary Tables
Two rate summary tables are provided in the “Summary” tab.
1) Resulting Non-TOU Residential Rates (see Figure 2).
Information includes:

s Recorded Non-CARE and CARE 2011 sales by rate tier
s Percentage of 2011 sales by rate tier

s Current rates by tier

¢ Estimated Non-TOU Rates by tier

s Customer Charge

o Split Demand-Based Customer Charge

Res=sulting Flat Rate

Cust $/Mo.

Fixed Charge High Demand $1o.
Pixed Chnroe Low Demend 5000,
WMin Char

Cuyst S0

Fimed Charge Hinh Demand 5000
Fixed Charge Low Demand $/1o.
Min Charge $/lo.

Figure 2

2) Resulting TOU Residential Rates (see Figure 3).

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

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

¢ Customer Charge
o Split Demand-Based Customer Charge

Summer On Peak
Summe:r Part Peak
Summmer Oif Peak

Wilinter Pani Peak
Winter OH Peak

Cust 5o,
Pined Lheroe Lol Demand 530000

Fined Cherge Low Demand 3100
1 Charge $ildo.

Summer On Peak
Summer Part Peak
Summmer O Penk

Viinte) Part Peak
Winter Ot Peak
ftust S0
Eixed Lharge High Demand $/00a.
Fixed Charge Low Demand $/ido.
Min Charge $/100.

Figure 3
Average Hate Impact Summary Tables

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) Rate Impuact Summary by Zone
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

9|Page
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2) Rate Design Measure Table - The Rate Design Measures Table provides the following
information as it relates to Current Rates, Non-TOU Rates and TOU Rates (see Figure 5):
e Residential CARE Subsidy (M$)
¢ Non-Residential Estimated CARE Subsidy (M$)
o Effective CARE Discount Percentage
e Percentage of Fixed Cost Recovery®
e Percent Fixed Cost Not Recovered®

Average Rate Impact Summary (Cents / kWh) by Zone

Cost Bace Proposed Non- 104 Proposed 700
Hate Flat Bate
Coast (03, T, ¥}
Hills (4
Inner valley (5, )
Outer valley W v D)
Non-CARE Customers

Lowt Base Froposed Mon-TDU Propozed 100
Rate Hat Bate Bate

Coast (G T, ¥t
Hifls £
Inner valley (5, M
Outer Valley (R, WY, T}
CARE €

i
Besidental CARE Suboidy B0 =5
Fecldeniinl CoBE cubeid funded b ponresidepnial plaee (b =
Effective CARE Discount e = .
Perce of Revenie Bealrement met b Elver Custnmer Chare =
Perrand Fued oo bt P:K%CG%VT&GK

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.

Total Usage by Climate Zone

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

The percentage of total fixed costs that are recovered through a given level of fixed charges.

5 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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“Detailed Input” Tab - Various inputs that may be needed for rate design are provided by the
user in this tab.

Basic nputs for Calculation tab

% Non-Residential Usage of the Total Usage Less CARE and Streetlights = This is

normally 70% for PG&E.

s Billions- This is used as a common billion divisor or multiplier as necessary in the model.

o Elasticity (Substitution, Daily) - This input is used for energy conservation estimation. It
is not used in the rate optimization.

o Daily Elasticity for Non-CPP Days - This input is used for energy conservation estimation.
Itis notused in the rate optimization.

o Minimum Charge ($/month)- 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..

o Missing Income Replacement - User can choose the replacement of annual income for the

model to estimate bill to income ratio when this data is missing.

o Max Cust Monthly Ave Usage - This is normally 2000 for PG&E customers.

Number of hours per time period
These inputs are used in the “Energy conservation” tab.

PRISM Models Hours by Period
These inputs are used in the “Energy conservation” tab.

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

Tiered Rate for Energy Conservation Calculation ($/kWh)
These inputs are used in the “Energy conservation” tab to calculate estimate energy
conservation.

Current Rates Data
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.

Inputs {Intermediate)

s Basic inputs = These inputs require updating based on the sample data used in this model.

o Seasonal TOU Price Ratios- User can change these ratios to get a desired level of seasonal
price differentiation.

o Cost Based Revenue Requirement - 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.

o Fair Cost Rate Input ($/kWh) - 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.
o Elasticity Based Usage Adjustment Factors - The usage (kWh) adjustment factors can be
provided as inputs for non-TOU and TOU rate designs in two tables.
o Coincident Load Factor Averages — These inputs are used to replace missing values.
o Non-Coincident Load Factor Averages - These inputs are used to replace missing values.
o Time Of Use (TOU) kWh split by zone - These inputs are used to replace missing values.

Tool Outputs

“PGE-Bill-Impact-Output” Tab - 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:

o Bill Percentage Change Groups

o Number of Customers in Each Group

s Percentage of Customers in Each Group

¢ Average Monthly Kwh Use of Customers in Each Group

o Average Load Factor of Customers in Each Group

s Average “On-Peak” Percentage of Customers in Each Group
o Average Current Rates for Customers in Each Group

s Average Proposed Rates for Customers in Each Group

s Average Percentage Rate Change for Customers in Each Group
o Average Current Bills for Customers in Each Group

s Average Proposed Bills for Customers in Each Group

¢ Average Bill Change for Customers in Each Group

“PGE-Rate-Efficiency-Output” Tab - 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:

o Average Monthly Usage-Level Categories

o Average Cost-Based Rate by Usage Level

o Average Current Rates by Usage Level

s Average Non-TOU Rate by Usage Level

o 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

“PGE-Bill-And-Revenue-Study $” Tab - 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:

o Average Monthly Usage-Level Categories
s Cost-Based Rates
e Current Rates
¢ Non-TOU Rates
¢ TOU Rates
¢ Current, Non-TOU and TOU Average Monthly Bill Differences when Compared to
Cost-Based Rates
o Total Annual Revenue by Average Monthly Usage Levels
s Cost-Based Rates
e Current Rates
¢ Non-TOU Rates
¢ TOU Rates
s Current, Non-TOU and TOU Total Annual Revenue Differences when Compared to
Cost-Based Rates

“Correlation” Tab - This tab includes instructive content related to the correlation between
usage and income (see Appendix D).

The information provided in the tab includes:

o 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
s Inner Valley
o Quter Valley
¢ PG&E Service Territory
o  Scatter Graphs Showing
s Correlation = 0 (No Correlation)
o Correlation = 1 (Full Correlation)
o Correlation - .23 (Low Correlation)
s Income Vs. Usage for Non-CARE and Care Households
¢ Subsidization by Lower Income Customers Due to Low Correlations
s Tables showing Income versus Usage levels for Non-CARE and CARE Customers
s Tables showing subsidization resulting from lack of correlation

“Cost-Based-Rate-Drivers” Tab - This tab shows the major Electric Rate cost components
along with their cost-based allocations (see Appendix E).
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The information provided in the tab includes:

¢ CostComponents
s Generation Energy Charges by Season and Peak Period (i.e., On-Peak, Partial-Peak,
Off-Peak)
¢ (Generation Capacity Cost
¢ Transmission Capacity Cost
s Primary/Secondary Distribution Capacity Costs
o Customer Access Charge
o  Other Fixed Charges
s Marginal Cost of each Component
o Allocation Methodology for each Component
¢ Graphic Depiction of Annual Generation and Transmission Capacity Cost Profiles

“Energy Conservation” Tab - 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

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

o (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.

¢ InputIntermediate tab: This tab is hidden and is used by the model to preprocess the
input data

o 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

CARE Customers
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Group Total | 1258031

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

PG&E Rate Efficiency Comparison Based on Average Rates
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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

$52.78

54,814 7% $4.824,150,94 {5433.916 880}

Appendix D: “Correlation” Tab
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Correlation Between Usage and Income
Data Shows Income Is A Poor Predictor of Usage

ommon Assumption:
~High income households have a high usage.
esults from Data Analysis:

~Usage has poor correlation with Income.
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income data have been oblained from RASS 2009 sample. Customers who qualify for CARE program due fo their income and
number of households have been consilered as CARE cusiomers.

The correlation charls are dlusirative only based on the assumplion thal income and usage are log-normally distnbuled.
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Lack of Correlation Causes Subsidization By Lower Income
Households

high-income customers pay below the cost.
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45,000 15,147 53,717 $2,467 51,250

i service customers from
are ynder E-1 rafe schedule and do not quali
March 1, 2000 rafes have heen u
1 has  been used fo calculate Annual Cost Based Amount

iBed

wafe zone 5T {Condrs Co

Yolo,

Solano and Ban Josguin fmwss
i CARE program f@ﬁ:@{? {}st: their household income and number
o calcuiate Annual Bl Amound. Resdential average rale as m"? far ?} 2008




Charge mer, o

Winter, off-peak
Generation Capacity Cost hd Allocated to summer months. Reserve margin = 15%
Transmission Capacity Cost  Annual A3 Allocated to summer months Line Loss = %

Allocated equally to all months  Line Loss = 5.3%

g . bi Allocated equally to all months

Generation and Transmissiton Capacity Cost Allocation

W “Trapamission Capacity Cost” “Generation Capaciy Cost”
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Appendix F: "Energy Conservation” Tab
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The results below are based on 100% wolumetric rate designs

Encrgy Conservntion Current Rote . FlotBite TOU Rate
Usage , KWh ;
Conserved kWh

Percent conserved

5-Tiered Rates Flat Rate TOU Rate
HonCARE HonCARE HonCARE

Tiert
Tier

Summer, on-pesk
Summer, partpeak

Tierd Summer, off-peak
Tier4 Winter, part.peak
Tiers Winter, off.peak

Consumption Change: Current Rate Design to Fiat Rate

Tier C";gﬁmgﬁed C“gf&f‘,ﬁf‘e New price ($/kWh} Change In price (%) Price elasticiy _ P"8° ({%{f)q“a““w F'a‘{m;;‘fge Cha‘zg:v;";;:;age
7

2

3

P

5 7

Total 306, 552,09 D 70,767 ,45.276 7. 215.761)

Current usage 2020 iBR Rate New price ($/kihj Change in guantity Change in usage

Tier

Change in price (%} Price elasticity Hew usage (KWhiyr}

(Whlyr} ($/10h) (4} (KWhiyr)
] 5
2
3 {
Total 7,654,510,056 EfRED ©.508,203,505 Taih 62

Consumption Change: Fiat Rate to TOU Rate

Hon LARE
Summer

Customer usage per
Hours per season 5EAS0R

" Hew Customer .
Consumption Change in usage

Change {%) usz:(%'ﬁ;::;:an {k¥¥hiseason}

Customer usage per
hour kWhitour}

Old Rate ($/60Wh) © New Rate (S/kWh}

K¥hiseasen

o

Peak
Partial -Peak
Offi-Peak
Total

Winter

Customer usage per
season
{iWhiseason]

Hew Customer
usage per season
Wih/season)

Consumption
Changs (%}

Customer usage per
hour KWW hour)

Change in usage

Hours per season {kWhiseason)

Old Rate ($Wh}  New Rate ($/kWh)

@

Partial-Peak
Off-Peak
Total

Customer gsage per
season
KiWhiseason}

Hew Customer
usage per season

Customer usage per
hour {kKWhihour}

Consumption
Change (%)

Change in usage

Hours per season {k\Whiseason}

Gid Rate {$/kh} - Hew Rate (S/Whi

Peak
Partial-Peak
Off-Peak

Total 3595426,113 G659 63 R334 4171
Winter
Customer usage per Customer usage per Consumption Hew Customer Change in usage
Hours per season SBASON hour {kWh!h‘q(mr) Otd Rate ($/Wh}  New Rate [($/kWh} Change %) usage per season (kW%fseasen?
R kWWhiseason) 9 {kh/season}
Partial-Peak
{ff-Peak
Total

Notes:

23| Page
Version 2.0 12/21/2012

SB GT&S 0861751



24| Page
Version 2.0 12/21/2012

SB GT&S 0861752



