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Overview on Marginal Costs and Revenue Allocation

August 18, 2015
Courtyard Room, 10 AM to 4 PM



Agenda

- Introduction & Objectives 10:00-10:15am R. Garwacki , SCE

◦ GRC Phase 2 Overview

- Marginal Cost 10:15-12:30pm C. Danforth, ORA 

◦ MC Types  B. Barkovich/ C. Yap, CLECA   

◦ 10 –minute break at discretion R. McCann, AECA

- Lunch  12:30-1:30pm

- Revenue Allocation 1:30-2:30pm B. Marcus, TURN

◦ Generation
◦ Distribution

◦ Other 

- Break 2:30-2:45pm

- Rate Design Process 2:45-3:00pm R. Thomas, SCE

- Forward-Looking Issues 2:45-4:00pm R. Garwacki & All
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Objectives
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• Provide overview on how GRC Phase 2 works…….the “basics” on how rates 
are set

• Explain various types of Marginal Cost and Revenue Allocation principles 
while avoiding advocacy of particular methodologies

• Provide preview of forward-looking GRC Phase 2 issues 

• For each section of the agenda, time is allocated for questions 



GRC Phase 2 Overview
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GRC Phase 2 Objective: Equitably recover utility’s authorized revenue requirement through 
fair revenue allocation and rate designs based on cost-to-serve principles.

About SCE’s GRC Phase 2:
- Marginal cost and revenue allocation historically resolved via settlement with litigation 

of narrow unresolved issues
- California GRC Phase 2s typically include diverse representation of customer advocacy 

groups (e.g., Residential, Small/Medium/Large Commercial, Agricultural & Pumping, 
Street Lights, select Cities, etc.)

Functionalize Cost Categories:
- Generation
- Customer
- Distribution
- Transmission

Calculate MCs:
- Gen Capacity
- Energy
- Customer
- Distribution
- Transmission

Phase 2 High-Level Process:

Assign rate group revenue 
to each rate schedule, 
determine rate 
components:
- Gen Cap Demand Charge
- Energy Charge
- Customer Charge
- Facilities Demand Charge

Divide responsibility 
for revenue 
requirement among 
customer classes 
based on MCs and 
class usage patterns

Authorized Revenue 
Requirement Marginal Cost (MC) Revenue Allocation

Rate Design & 
Tariffs



Marginal Cost (MC) Overview 

- Marginal Cost- the incremental cost of providing service in response to an increment 
of demand for that service. 

- Marginal Costs vs. Embedded Costs
◦ Commission has followed practice of using marginal costs for establishing electric utility rates 

since the early 1980s.

◦ Most utilities in the United States use embedded costs

- MC Types
◦ Marginal Distribution Costs (Distribution and Non-ISO Sub-transmission costs)

◦ Marginal Customer Cost (MCC)

◦ Marginal Generation Capacity (MGC)

◦ Marginal Energy Capacity (MEC)

◦ Transmission costs addressed at FERC level on embedded cost basis
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Joint Costs

Joint Costs



Marginal Distribution Costs 
- Components: Sub-transmission (SCE only – part of ISO transmission for PG&E, SDG&E), 
substation (separately estimated for SDG&E), primary, and secondary system load-related 
investments. 

◦ May be calculated regionally (PG&E) or system-wide (Edison and SDG&E).

- Plant costs estimated multiplied by RECC plus O&M.

- Losses must be captured for service at different voltages. 

- Regression Method vs. DTIM
◦ Regression of cumulative historical and forecasted load changes with investment changes is used by 

SCE and SDG&E

◦ Alternative is present value (or sum) of deferral of new facilities based on future investment plan

◦ Challenges with Methodologies – difficulty with data validation , forecasting,  and regional data issues 

◦ Growth Based Marginal Cost - to be covered in more detail by AECA.

- Other issues: should capital maintenance (replacement) necessary to retain existing demand 
be treated similarly to O&M maintenance?

◦ Classification of O&M between primary and secondary and between lines and service drops?
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Marginal Customer Costs
- Hook-up Costs and ongoing customer service costs

◦ Hook-up Cost Components: transformer, secondary, service drop and meter (i.e., “TSSM” or “TSM”) has been used in 
CA for 20 years

◦ Alternatives?

◦ Primary distribution facilities covered by line extension? (PG&E 2005 & 2008 GRCs)

◦ Some type of minimum system or zero-intercept model to include more of the primary distribution system? (used 
elsewhere, has never been used in California and hasn’t been looked at in more than two decades)

- RECC (Rental) vs. New Customer Only(NCO) is major issue of controversy
◦ RECC= capital cost of new hookup multiplied by RECC multiplied by total number of customers

◦ Mortgage method is similar to the rental method but uses the lower financing costs of a home mortgage rather 
than the utility’s cost of capital

◦ NCO= capital cost of new hookup multiplied by factor for Present Value of Revenue Requirements multiplied by 
number of new and replacement hookups.

- The big issue: Are the costs of hookups dedicated to existing customers sunk (NCO) or do they 
continue to have economic value after the decision to install the hookup was made (RECC)?

◦ The RECC method assumes that there is an incremental cost of access for all customers, whether they are new or 
existing; therefore all hookups are marginal.

◦ The NCO method assumes that the decision to hookup is only marginal in the year the hookup is made- thus it only 
regards new hookups rather than all hookups as being marginal. 

◦ Growth Based Marginal Cost- will be covered by AECA

- Ongoing service cost components: billing, credit, and collections, customer inquiries, etc.
◦ The big difficulty is determining which costs are marginal.
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Marginal Generation Capacity (MGC)
- MGC – marginal costs representing the least-cost means of adding an increment of 
generation capacity to serve an increment of customer demand

- Combustion Turbine (CT) Proxy
◦ Has been used for years to represent the cost of adding pure capacity, with assumption that 

more expensive capacity theoretically installed to obtain cheaper energy costs.

◦ Varying recommendations on type of unit to use (e.g., Frame 7 vs. aeroderivative vs. combined 
cycle) produce significant swing in MGCC value 

◦ How to consider RPS and/or Storage

- Cost of chosen plant multiplied by Real Economic Carrying Charge
◦ RECC-the percentage of a utility investment which corresponds to the first year of a stream of 

numbers where the net present value of revenue requirements of a utility investment is adjusted to 
rise at the rate of inflation over the life of the investment.  It also represents the value of deferring a 
utility investment by a year.

◦ Inputs to RECC 
◦ Capital structure and cost of capital 

◦ Discount rate,

◦ Income tax parameters (rates and depreciation) 

◦ Depreciable life 

◦ Cost of property taxes and insurance

8



Marginal Generation Capacity (Cont’d.)

- Gross Margin Adjustment
◦ Revenue from energy sales used to offset generation capacity costs from CT (rents)
◦ Should revenue from ancillary services also be used as offset?

- Issue of adjustment downward for excess capacity
◦ Capacity may not be added for meeting planning reserve margin but for other purposes like 

RPS integration or ramping; 
◦ Should the CT proxy reflect the type of resource used to meet the RPS or ramping requirement?
◦ Should capacity value be adjusted? 

- Use Planning Reserve Margin (PRM) adjustment for load in revenue allocation, since PRM 
would have to be added in addition to generation capacity

- Traditional method for allocating MGC to TOU periods for SCE is using a Loss-of-Load 
Expectation (LOLE) calculation

◦ Definition of TOU periods will be discussed in “Forward-Looking” section

◦ Growth Based Marginal Cost- to be covered by AECA
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Marginal Energy Cost (MEC)

- Includes fuel and O&M
◦ Fuel at margin may change with GHG Adders

◦ Assumption is that intermittent renewable energy is taken first and is not dispatchable

◦ Current modeling techniques may not capture all operational constraints

- RPS issues
◦ Should a portion of marginal energy cost reflect addition of incremental renewable generation 

associated with Utilities’ RPS requirements? 

◦ If so, should the incremental renewable generation be shaped by TOU period, and, if so, how?

◦ Computational issues, (use of RECs, attribution of cost premium to energy vs. capacity, etc.)

- Production simulation vs. other methods of forecasting
◦ Possibility that the use of historical load shapes and hourly market price patterns does not capture 

changing load shapes in future

◦ WECC-wide production cost modeling issues given different GHG allowance requirements 

◦ Will high GHG adder prices result in inflexible resources at the margin?

- Losses must be captured for service at different voltages
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Billing Determinants- what type of usage drives cost incurrence?

- Generation
◦ Energy-kWh by TOU period

◦ Demand-kW billed on maximum demand by TOU period; coincident at what level?

- Distribution 
◦ kW-maximum or TOU?

◦ Location differences and diversity

◦ Reflect diversity of load served by same final line transformer 

◦ May reflect diversity of load on feeders and at substations

- Customer access
◦ Number of customers, number of new hookups

◦ Costs very different by class

- Historical problem with data to be resolved over time with interval data
◦ Large customers have had interval meters for years and thus good load data

◦ Smaller customers did not have interval meters and thus estimates of demand and time of use of 
electricity were based on load research samples

◦ There are still areas where data are not available, e.g. overhead vs. underground service, single-family 
vs. multifamily residential for some utilities, etc. 
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Class-Specific/ Growth-Based MC

- Assumes differences in growth rates differentially influence need for new capacity across 
all utility functions.  Reflects deferred need for new capacity and relative contribution by 
rate classes to accelerating or deferring investment, using RECC- based calculation. 

◦ Generation Capacity

◦ Customer Services 

◦ Distribution MC

◦ Calculation of class-specific Substation Peak Growth Rates 

◦ Effective Demand Factors (EDFs)- different load profiles and weights for customers per 
substation

- Evolving energy services market and location-based value issues being considered in 
Distribution Resource Plan, Integrated Demand-side Management and other proceedings 
may create new opportunities to improve methodologies to determine class-specific 
marginal costs/revenue allocations.
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Questions on Marginal Cost Section
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Lunch (12:30-1:30pm)
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Revenue Allocation
- Revenue allocation refers to allocation of revenue requirement recovery among customers 
based on usage patterns that contribute to incurrence of marginal costs 

◦ Marginal Cost Revenue Requirement (MCRR)= sum of various marginal costs times related class 
billing determinants, scaled to meet revenue requirements

- Functional assignment of costs 
◦ Most costs, such as those for equipment, can readily be assigned by function, subject to joint cost 

issues

◦ Some costs cannot readily be assigned on a functional basis 

◦ A&G assignment among generation, transmission, and distribution is done as part of Phase 1 of 
GRCs.

◦ A&G assignment to public purpose programs has been questioned in some energy efficiency 
cases.

◦ Bundled customers assigned responsibility for share of all utility costs

◦ Direct Access and Community Choice Aggregation customers assigned delivery costs, non-
bypassable costs, and NSGC but excludes other generation costs*

◦ At what level (and at what subset of benefitting customers) might a revenue requirement have to 
be to warrant deviation from a generic functional allocation?  At what point might that become un-
manageable?
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*except Cost Responsibility Surcharge (CRS)



Revenue Allocation (Generation)
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Generation is allocated by sum of Marginal Generation Capacity Costs and Energy Costs, 
excludes DA/CCA customers 

Marginal Generation Capacity

• Allocation based on kW demand by 
rate group by TOU period

• Allocation to TOU period based on 
LOLE or PCAF or number of hours.

• These may change over time with 
more renewables as well as changing 
load patterns (e.g. DG, A/C 
saturation)

+

Marginal Energy Cost

• Based on kWh usage by rate group 
by TOU period

• May change over time with more 
renewables, DG, and changing 
load shape

• Generation recovered from 
bundled customers but revenue 
offset by CRS and NSG payments 
from DA and CCA customers



Revenue Allocation - Distribution
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Distribution is allocated by sum of customer access and distribution capacity costs, and 
includes DA/CCA customers

Distribution Capacity

• Costs allocated based on demand

• Maximum at transformer or by TOU 
or both

• Diversity adjustment for all rate 
groups based on effective demand or 
similar calculation

Customer Access

• Debate over allocation based on 
number of customers or number of new 
customers for hookup costs (e.g., RECC 
vs. NCO, other methods proposed)

• Other customer-related costs 
allocated based on number of customers, 
often with weightings by class.

+



Revenue Allocation - Other

- Allocation of costs not functionally Generation, Transmission, Distribution, or Customer 
(e.g., EE, DR, EPIC, CARE, CSI, SGIP)

◦ Represents significant amount of revenue requirement(>25%)

◦ Recovered in distribution rates or in public purpose charges

◦ Allocation by EPMC distribution vs. EPMC generation (with or without DA and CCA imputed for 
generation) or total system revenue (with DA and CCA generation imputed)?

◦ Various methodologies proposed and adopted in settlements

◦ Some allocations are set by statute, e.g. CARE, original public goods charge (PGC)

- Competition Transition Charge (CTC) and Nuclear Decommissioning
◦ CTC and nuclear decommissioning allocations developed many year ago

◦ CTC based on peak (top 100 hours) for all loads

◦ Nuclear decommissioning based on energy (equal cents per kWh) for all loads

◦ Should these both be changed to EPMC Generation with DA and CCA included?  

◦ If not, should CTC peak be harmonized with other peak load definitions?

◦ Some dispute over why the CTC still exists.
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Summary of Other Revenue Allocations  
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Components Allocation Recovered In % of Revenue Commission Decision

New System Generation Service (NSGS) 12 Month Coincident Peak NSGS 5.7% D.13-03-031

California Solar Incentive (CSI)/                    

Self-Generation Incentive Program (SGIP) 1
SAPC Distribution 0.9% D.13-03-031

Demand Response (DR) 2 50% Dist./50% SAPC Distribution 0.7% D.13-03-031

Nuclear Decommissioning Charge (NDC) Retail Sales NDC 0.0% D.00-06-034

Public Purpose Programs Charge (PPP) SAPC PPPC 2.5% D.00-06-034

Energy Efficiency (EE)
 3

SAPC PPPC 1.8% D.14.10-046
 4

Electric Program Investment Charge (EPIC)
 3

SAPC PPPC 0.5% D.12-05-037
 4

CARE Surcharge
 5

Retail Sales PPPC 3.2% D.06-06-067; PU Code Section 382; D.99-06-058

Notes:

System Average Percent Change (SAPC) is calculated with DA and CCA generation imputed as bundled

1. Allocated of basis of SAPC, excluding CARE, FERA customers and streetlight facilities

2. Allocated on basis of 50% and Collared Distribution and 50% SAPC

3. Included in PPPC total of 2.5%

4. Decision to include in PPPC

5. Allocated on basis of retail sales, excluding CARE and street lighting customers



Revenue Allocation (cont’d)

- Collaring
◦ When cumulative impact of separate functional allocation has too much impact on certain rate 

groups, caps and floors, sometimes called collars, are utilized to mitigate impacts or move only 
part-way to full marginal cost. 

◦ If limit increases to certain groups, must spread remaining revenue shortfall among other 
groups, sometimes with floors

◦ Use of caps and floors can also be referred to as “collar”

◦ Collaring is done separately for distribution/customer and generation due to unbundled load, 
either explicitly (double caps) or implicitly (if a settlement is developed)

- GRC Phase 2 decisions include allocation methodology for revenue changes between GRCs
◦ Sometimes issues occur if new categories of cost arise between GRCs.

◦ This may lead to allocation discussion in subject matter cases which can be contentious and 
fragmented.
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Agricultural-Specific Issues

- Is reconciliation of revenue collections between GRCs appropriate for externally caused 
variations?

◦ For example, swings in agricultural loads and revenues with wet and dry conditions.

- Can account aggregation to at some level of distribution or by customer improve load 
management and defer distribution and generation investment?

- Are differences in distribution-level reliability significant enough that they can affect 
relative benefits among rate classes?

- How are costs for Rule 20 undergrounding to be allocated over customer classes if 
differences exist in the distribution of benefits?
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Questions on Revenue Allocation Section
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Break (2:30-2:45pm)
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Rate Design Process
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- Objective: Assign resulting revenue allocations or rate group revenue to each rate 
schedule and apply EPMC scalars to recover authorized revenue requirement.

- Components:
◦ Capacity/Demand Charge

◦ Energy Charge

◦ Customer Charge

◦ Facilities Demand charges

-Rate Design Steps:

◦ Cost allocations are converted to base rates (OATs) to determine marginal cost base 
rates

◦ Some rates are adjusted for rate stability or to incent customer behavior by adjusting 
attributes such as: TOU differentials, Gen capacity recovery, and seasonality 

◦ Example 1: GS-1 rate components derived from 2012 GRC retained in 2015 GRC

◦ Example 2:  AG SOP rates reflect lower pricing during super off-peak hours to encourage 
customers to shift load.



Forward-Looking Issues
- Changing Load Shape 

◦ Historical load shape constant, summer afternoon peak with lower winter evening 
peak

◦ 33% RPS requirement and DG implementation impacting net load shape, leading to 
“net load” with two peaks

◦ CEC and CAISO project that TOU periods should be shifted to later in the day if based 
on net load, driving need to re-examine the existing TOU periods

◦ Exploration of distribution elements being explored for TOU dependency 

◦ Critical Peak Pricing (CPP) periods likely to shift with re-definition of TOU-periods

◦ Consideration of default CPP implementation schedule

- Standby Class- population shifting from combined heat/power to station power 
◦ Influx of behind-the-meter renewable customers that are not exempt from Standby 

(e.g., RES-BCT, NEM) and merchant generating facilities into Standby Class 

◦ Merchant generators exhibit usage profiles requiring greater levels of utility-delivered 
energy as supplemental service
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Forward- Looking Issues and Closing Questions

1. How can we best leverage AMI data?  For which rate groups and for 
what purposes?

a. How best can we forecast billing determinants 

2. What integration and consistency opportunities exist with other  
proceedings? (e.g., DRP, LTPP, DR)
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Questions on Emerging Issues 
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