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1. Executive Summary

This white paper summarizes the California ISO’s proposed 2004 GMC rate structure. We have
worked closely with stakeholders and, wherever possible, this proposal includes concepts put
forth in other parties’ rate proposals. The proposal was developed by California ISO staff with
the assistance and expertise of rate design consultants Barkovich-& Yap Inc.

Overall, the proposal meets the imperatives of the FERC ALJ’s Initial Decision to address
further unbundling of CAISO rates, consider demand charges, and to consider alternative
methods of cost assignment of certain cost centers. Compared to the current GMC, it contains
elements such demand charges that would provide for a more stable revenue structure for the
California ISO, while still maintaining some charges that vary depending on customers’
participation in the markets. We believe it satisfies the criteria from the 2004 GMC Rate
Structure Project Charter:

e Develop arate structure that meets the FERC “just and reasonable” standard, and
appropriately allocates ISO costs among the ISO’s users;

e Develop a rate structure based on the principle of cost causation which charges customers
for the cost of services that they use/cause;

e Design a rate structure that is easy to administer (including reasonably cost effective, and
benefits of change should outweigh the costs) and understandable;

e Develop arate structure that does not result in unmanageably adverse operational
impacts;

e Develop arate structure that is arrived at through an open and balanced stakeholder
process;

e Recover approved ISO costs in a stable, low risk manner without excess volatility;

e Have the new rate structure filed with FERC by November 1, 2003, so that it can be
effective January 1, 2004; and,

e Meet the terms of the 2002 GMC Settlement Agreement, which set forth issues to be
covered in this 2004 GMC Stakeholder Process.

Under this proposal, the Grid Management Charge would consist of three separate functions.
Two of the functions would be sub-functionalized — thus resulting in a total of six “buckets” for
charging customers. These functions, with their associated sub-functions are:

1. Grid Reliability Services - Under Grid Reliability Services, the California ISO provides
safe, reliable operation and maintenance of the Control Area, provision for transmission
expansion, coordination with neighboring Control Areas, management of transmission
flows and compliance with regional and national reliability standards.

a. Core Reliability Services (CRS)- This service provides for reliable operation of
a Control Area surrounded by other control areas and achieving minimal
disruptions to system operation. In this sub-function, the ISO provides a stable
grid and meets regional and national regulatory requirements, such as NERC and
WECC reliability criteria and some FERC requirements (e.g., a basic level of
transmission planning). All necessary activities attributable to Control Area

ISO/FIN/BTA 07/09/03
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operation including the capability of handling a system that is as geographically
dispersed as the present system but without features that are scalable (i.e., that
vary according to use or size of flow) are contained in this function. However,
only a basic level of activity is contained in this service. The level of activity
does not represent fully functioning operations for a robust Control Area in which
there are outages and growth as new generation and transmission projects are
developed.

Energy and Transmission Services (ETS) — This service represents the scalable
portion of Grid Reliability Services, and is a function of the intensity of use of the
transmission system within the Control Area and the occurrence of system
outages and disruptions (e.g., weather-related incidents).

2. Market Services - Under Market Services, the California ISO provides access to its

scheduling infrastructure, manages congestion to facilitate transmission flows, operates
and maintains California ISO markets for participants, and monitors market performance.
Contained in this function are activities related to the maintenance, monitoring, operation
and performance of the forward and Real-Time markets. These activities span many of
the activities within the California ISO’s current Congestion Management and Ancillary
Services/Real-Time Energy Operations services.

a. Forward Scheduling - The California ISO provides SCs with the ability to

ISO/FIN/BTA

forward schedule energy and Ancillary Services and the processing of accepted
Ancillary Services bids. In this context, a schedule is represented by a scheduling
template (import, export, load, generation, inter-SC trade and Ancillary Services,
including self-provided AS) submitted to the California ISO Scheduling
Infrastructure.

Congestion Management (CONG) - The California ISO provides management
and operation of inter-zonal congestion markets, using adjustment bids, taking
Firm Transmission Rights and Existing Transmission Contracts into account, and
determining the price for mitigating congestion for flows on congested paths.
Congestion exists when power flowing on a transmission path exceeds the
transmission path capacity. Congestion management is conducted by the
California ISO during the scheduling process and results in the economic
rationing of transmission service in order to prevent congestion. This currently
provides for only inter-zonal congestion. Intra-zonal congestion is managed in
real-time and thus incorporated in Core Reliability Services.

Market Usage - In this sub-function of Market Services, the California ISO
processes supplemental energy and Ancillary Service bids, maintains and controls
the Open Access Same-Time Information System (OASIS), monitors market
performance, ensures generator compliance with market protocols, and
determines market clearing prices. In the future, activities associated with forward
energy markets will be included here.

07/09/03
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3. Settlements, Metering and Client Relations (CS)- Under Settlements, Metering and
Client Relations, the California ISO maintains customer accounts data, provides account
information to customers, responds to customer inquiries, calculates market charges,
processes settlement statements, resolves customer disputes and provides customer
training. This function includes Settlements, Billing, and Metering activities as well as
Client Relations. Some portion of Settlements activities are assigned to other functions.
For example, RMR Settlements is assigned to CRS because its activities are related to the
maintenance and provision of RMR services to the Control Area.

The table below summarizes the California ISO rate proposal. The indicative rates include
billing determinants developed since the initial distribution of potential billing determinants for
proposal development, including the number of schedules for the Forward Scheduling service
category, and billable quantities on customer invoices. Historical billing determinants were
taken from the period September 2001 to August 2002. Costs are the 2003 budgeted revenue
requirement. Proposed rates for 2004 will be based on forecasted billing determinant volumes,
and budgeted 2004 costs, as a result, the actual rates for 2004 will differ from those shown in the
table below. Additionally, the rates and revenue requirements shown here are prior to the
application of any mitigation or transitional measures that may be applied.

ISO/FIN/BTA 07/09/03
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Summary of California ISO Rate Proposal

Functionalization, Billing Determinants, Revenue Requirement and Rates

Function Reliability Services Market Services Settlements,

Sub-Function Core Energy and Forward Congestion Market Usage Metering and

Reliability Transmission Scheduling Management Client
Services Services Relations
Billing Gross non- Net Control Final HA Net Purchases and Fixed charge
determinant coincident Area Load schedules Scheduled sales of Ancillary per SCID
peak demand | plus exports | submitted, no Interzonal Services,
MW and absolute additional load (flows) instructed energy
value of net charge for MWh and absolute value
uninstructed changes to of net uninstructed
deviations by | DA schedules deviations by
settlement settlement interval
interval MWh
MWh
Approximate $93.5 $38.2 $19.0 $10.0 $28.8 $47.9
revenue
requirement
(in millions)
Approximate | 534,042 MW- | 242.5TWh 12.3 million 87.9 TWh 45.7 TWh Approximately
billing months (load and schedules 1,562
determinant exports) and customer
quantity 16.4 TWh months
(based on (net
9/2001- uninstructed
8/2002) deviations)

Approximate | $175.16 per $0.13 per $1.55 per $0.11 per $0.63 per MWh $500 monthly
rates not MW-month MWh (load schedule MWh of per SCID
including and exports) Scheduled Remaining

Settlements, and $0.47 per Interzonal costs are

Billing and MWh (net flow associated
Client uninstructed with other
Relations deviations) billing
adder determinants
Approximate | $175.16 per $0.23 per $1.55 per $0.16 per $0.85 per MWh $500 monthly
rates MW-month MWh (load schedule MWh of per SCID
including and exports) Scheduled

Settlements, and $0.87 per Interzonal

Billing and MWh (et flow
Client uninstructed
Relations deviations)
adder

Revenue requirements, billing determinants and rates shown in this table are approximate amounts and are subject to
change with further refinement in methods.

ISO/FIN/BTA
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2. Introduction

This document and its attachments detail the California Independent System Operator’s
(California ISO) rate structure proposal as part of the 2004 GMC Rate Structure Project to
redesign the structure of its Grid Management Charge (GMC) in accordance with the Initial
Decision in ER 01-313-000, ez. al. and the Settlement Agreement in ER 02-250-000, et. al..
They also serve to describe and record the efforts of the California ISO in developing the
proposal.

In developing this proposal, the California ISO and participants reviewed the rate structures of
other North American Independent System Operators, Federal Energy Regulatory Commission
(FERC) ratemaking standards and traditional and marginal cost ratemaking methodologies. In
addition, the California ISO worked with participants to review the California ISO’s current
GMC structure and cost accounting methods and to develop a comprehensive listing of
California ISO activities. The California ISO and participants also worked together to develop a
list of potential billing determinants for use by any party in developing their own proposal.

The California ISO adopted, where possible, reasonable and appropriate concepts put forth in
other parties’ rate proposals. The California ISO also took note of the imperatives of the Initial
Decision to unbundle California ISO rates, consider demand charges, and to look at alternative
methods of cost assignment of certain cost centers.

The California ISO also kept in mind the criteria set forth in the 2004 GMC Rate Structure
Project Charter (detailed in Section 1 of this document.)

3. Overview of Proposal

Table 1
Summary of the California ISO Rate Proposal
Functionalization and Billing Determinants

Function Grid Reliability Services Market Services Settlements,
Sub-Function Core Energy and Forward Congestion | Market Usage and | Metering and
Reliability Transmission Scheduling Management Services Client
Services Services Relations
Billing Non- (1) ISO Final HA Net Purchases and (1) Fixed
Determinant coincident Controlled schedules Scheduled sales of Ancillary monthly
peak demand Grid Load submitted, no Interzonal Services, charge per
(MW) plus exports charge for flows instructed energy customer
and (2) changes to MWh and absolute value | (2) Remaining
absolute value | DA schedules of net uninstructed costs to be
of net deviations by recovered by
uninstructed settlement interval association
deviations by MWh with other
settlement billing
interval determinants
MWh
ISO/FIN/BTA 07/09/03
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The table above summarizes the functionalization aspect of the California ISO rate proposal.
The Grid Management Charge would consist of three functions. Two of the functions would be
sub-functionalized. These functions, with their associated sub-functions are:

1. Grid Reliability Services

a. Core Reliability Services

b. Energy and Transmission Services
2. Market Services

a. Forward Scheduling

b. Congestion Management

c. Market Usage and Services
3. Settlements, Metering and Client Relations

These are described more fully below.

3.1 Grid Reliability Services

The California ISO provides for the safe, reliable operation and maintenance of the Control Area,
provides for transmission expansion planning coordinates with neighboring Control Areas,
manages transmission flows and complies with regional and national reliability standards.

The following is a partial listing of activities in Grid Reliability Services (a more complete list is
in Attachment A): ’

Monitoring of system conditions and dispatching to maintain reliability
Coordination, communication, and integration with neighboring Control Areas
Intertie scheduling

Compliance with reliability standards

Transmission and generation outage coordination

Management, monitoring and approval of new generator interconnections
Evaluation of transmission expansion

Performance of operational studies, system security analyses and system planning studies
to ensure overall reliability

Portions or all of the following systems can be attributed to Grid Reliability Services:

e Energy Management System (EMS)
e Bill’s Interchange Transaction Management System (BITS)
¢ Out-of-Sequence and Out-of-Market Settlements Information System (OSMOSIS)
e Global Reliability Resource Management Application (GRMMA)
e Automated Dispatch System (ADS)
e Scheduling Logging for the ISO of California (SLIC)
e Generator Communication Project (GCP)
e Electronic Tagging (ETAG)
ISO/FIN/BTA 07/09/03
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The Grid Reliability Services function consists of two sub-functions, Core Reliability Services
and Energy and Transmission Services.

3.1.1 Core Reliability Services

The California ISO provides a basic level of reliable operation of a Control Area surrounded by
other control areas and achieving minimal disruptions to system operation. In this sub-function,
the California ISO provides a stable grid and meets regional and national regulatory
requirements of such agencies as the North American Electric Reliability Council (NERC), the
Western Energy Coordinating Council (WECC) the North American Energy Standards Board
(NAESB), the Department of Energy and the FERC. All necessary activities attributable to
Control Area operation including the capability of handling a system that is as geographically
dispersed as the present system, but without features that are scalable (i.e., that vary according to
use or size of flows) are contained in this function. However, only a basic level of activity is
contained in this service. The level of activity does not represent fully functioning operations for
a robust Control Area in which there are outages and growth as new generation and transmission
projects are developed.

These services must be constantly available in order for the Control Area to operate reliably and
must reflect the fact that the Control Area is interconnected with and interacting with other
Control Areas and in compliance with all regulatory mandates placed on it.

Included in the costs of these services are the costs of systems applications necessary to operate
the Control Area.

The charge to recover the costs of this service would be assessed on the metered non-coincident
peak (NCP) demand of Scheduling Coordinators (SCs) on a monthly basis. The ISO is no longer
proposing to calculate a separate adder for behind the meter Standby Load and behind the meter
load of other entities. At this time, the ISO is waiting for the final Commission decision in the
QF PGA, ER98-997-000 to determine how SCs may comply with the metering requirements of
the ISO Tariff.'

3.1.2 Energy and Transmission Services

The California ISO provides for the safe, reliable operation of the Control Area assuming
everyday (normal and extraordinary) operational requirements in which outages and disruptions
(such as weather-related incidents) occur. This is the scalable portion of Grid Reliability
Services that is necessary to respond to the everyday occurrence of system activity.

The level of activity is a function of the intensity of use of the transmission system within the
Control Area and the occurrence of system outages and disruptions (e.g., weather-related

! The ISO Tariff requires SCs to schedule and meter gross demand and generation. However, the ISO waived this
requirement for Qualifying Facilities pending a final FERC decision in ER98-997-000. An Initial Decision has been
issued, but the Commission has not yet voted to affirm that decision.

ISO/FIN/BTA 07/09/03
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incidents). This includes the services for simultaneously managing energy imbalances and
transmission flows beyond those in a steady state Control Area.

For example, grid planning requires more resources in a control area that has growing load and
significant need for new transmission and generation facilities. The use of the grid will be more
intense if load-serving entities generate only part of their own power and buy part, bringing it to
load centers through the grid within the Control Area. A higher level of net uninstructed
deviations will increase the workload of the California ISO, since actions must be taken to offset
these deviations to ensure system-wide balance in real time.

Included in the costs of Energy and Transmission Services are the scalable portion of systems
applications and the hardware necessary to operate the Control Area.

In this sub-function, the level of activity within the Control Area drives costs. Thus, they will
vary with the volume of flows and the level of net uninstructed deviations within a settlement
period. Two volumetric billing determinants will be used: monthly ISO Controlled Grid Load?
plus exports (MWh) and the absolute value of net uninstructed deviations by settlement interval
(in MWh).

3.2 Market Services

Under Market Services, the California ISO provides access to its scheduling infrastructure,
manages congestion to facilitate transmission flows, operates and maintains California ISO
markets for participants, and monitors market performance.

Contained in this function are activities related to the maintenance, monitoring, operation and
performance of the forward and Real-Time markets. These activities span many of the activities
within the ISO’s current Congestion Management and Ancillary Services/Real-Time Energy
Operations services.

The following is a partial listing of activities in Market Services (a more complete list is found in
Attachment A):

Processing forward market schedules

Adjusting forward market schedules to mitigate transmission congestion
Maintaining market information postings

Operating Real-Time market

Determining market clearing prices

Administering primary and secondary Fixed Transmission Rights markets
Monitoring market performance

Portions or all of the following systems can be attributed to Market Services:

2 The ISO Controlled Grid includes the system of transmission lines and associated facilities of the Participating
Transmission Owners that have been placed under the ISO’s Operational Control.

ISO/FIN/BTA 07/09/03
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Scheduling Infrastructure (SI)

Scheduling Applications (SA)

Open Access Same-Time Information System (OASIS)
Automated Dispatch System (ADS)

Balancing Energy Ex-Post Pricing (BEEP)

Automated Load Forecasting (ALFS)

Firm Transmission Rights (FTRs) and Secondary Registration System (SRS)
Outage Scheduler (OS)

Existing Transmission Contracts (ETC)

Congestion Management (CONG)

Day Ahead Data Analysis Tool (DADAT)

Hour Ahead Data Analysis Tool (HADAT)

e 6 o6 o o ¢ o o o o o o

The Market Services function consists three sub-functions, (1) Forward Scheduling, (2)
Congestion Management, and (3) Market Usage and Service.

3.2.1 Forward Scheduling

The California ISO provides SCs with the ability to forward schedule energy and Ancillary
Services and the processing of accepted Ancillary Services bids. In this context, a schedule is
represented by a scheduling template (import, export, load, generation, inter-SC trade and
Ancillary Services, including self-provided AS) submitted to the California ISO’s Scheduling
Infrastructure.

The following is a partial listing of activities in Forward Scheduling:

e Processing forward energy schedules, including inter-SC trades
e Reviewing and verifying schedules

The ISO processes schedules to confirm path ratings are not exceeded, to ensure that sufficient
Ancillary Services (self-provided or market) are or will be procured and that SC portfolios are
balanced.

The costs incurred by the California ISO are more closely correlated with the number of
schedules than energy volumes, since the basic effort encompasses processing the schedules and
bids regardless of the volume within the transactions. The billing determinant will be the
number of final hour-ahead schedule templates submitted, not including changes to the DA
schedule (so as not to discourage load-following).

ISO/FIN/BTA 07/09/03
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3.2.2 Congestion Management

The California ISO provides management and operation of inter-zonal congestion markets, using
adjustment bids, taking Firm Transmission Rights and Existing Transmission Contracts’ into
account, and determining the price for mitigating congestion for flows on congested paths.
Congestion exists when power flowing on a transmission path exceeds the transmission path
capacity. Congestion management is conducted by the California ISO during the scheduling
process and results in the economic rationing of transmission service in order to prevent
congestion. This currently provides for only inter-zonal congestion. Intra-zonal congestion is
managed in real-time and thus incorporated in Core Reliability Services.

This service is similar to the CONG service in the current GMC rate design, but is not identical
due to the other changes in this proposed rate design. When LMP is implemented, congestion
management activities will be functionalized and their associated costs will be assigned to other
service categories, eliminating this service category.

The costs of this service would be recovered through an assessment on net Hour-Ahead
scheduled inter-zonal flows (loads).

3.2.3 Market Usage

In this sub-function of Market Services, the California ISO processes supplemental energy and
Ancillary Service bids, maintains and controls the Open Access Same-Time Information System
(OASIS), monitors market performance, ensures generator compliance with market protocols,
and determines market clearing prices. In the future, activities associated with forward energy
markets will be included here.

The following is a partial listing of activities in Market Usage and Service (a more complete list
is in Attachment A):

Maintaining market information postings
Operating Real-Time market
Determining market clearing prices
Monitoring market performance

The costs of this service would be recovered through a per MWh charge on purchases and sales
of Ancillary Services, instructed energy and the absolute value of net deviations by Settlement
interval by SC ID. Self-provided Ancillary Services would not be assessed this charge.

* The ISO Tariff defines Existing Contracts as “the contracts which grant transmission service rights in existence on
the ISO Operations Date (including any contracts entered into pursuant to such contracts) as may be amended in
accordance with their terms or by agreement between the parties thereto from time to time.” Further clarification on
the ISO’s responsibility with respect to Existing Contracts can be found in Sections 2.4.3 (Existing Contracts for
Transmission Service) and 2.4.4 (ISO Administration of Existing Contracts for Transmission Service). The list of
Existing Contracts can be found in Appendix B to the Transmission Control Agreement.

ISO/FIN/BTA 07/09/03
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3.3 Settlements, Metering and Client Relations

Under Settlements, Metering and Client Relations, the California ISO maintains customer
account data, provides account information to customers, responds to customer inquiries,
calculates market charges, processes settlement statements, resolves customer disputes and
provides customer training. This function includes Settlements, Billing, and Metering activities
as well as Client Relations. Certain Settlements activities and some Contracts and Special
Projects activities are assigned to Core Reliability Services. For example, RMR Settlements is
assigned to CRS because its activities are related to the maintenance and provision of RMR
services to the Control Area. Similarly, Contracts and Special Projects has a primary role in the
administration of the Transmission Access Charge and the development of Metered SubSystems.

The following is a partial listing of activities in Settlements, Metering and Client Relations (a
more complete list is in Attachment A):

e Determine charges associated with transmission services, forward market schedules,
Real-Time balancing market, congestion management and administrative charges
Maintain and process Settlements data

Perform Settlement statement re-runs

Manage and monitor SC credit and collateral

Collect and validate meter data

Provide ISO Tariff guidance to Market Participants

Facilitate resolution of Market Participant issues

Provide training to Market Participants

Portions or all of the following systems can be attributed to Settlements, Metering and Client
Relations:

e Out-of-Sequence, Out-of-Market Settlements Information System (OSMOSIS)
e Balance of Business Systems (BBS)
e Meter Data Acquisition System (MDAS)

Settlements, Metering and Client Relations activities are essential to maintaining any connection
between the SCs and the California ISO, regardless of the actual degree of service taken from the
California ISO. It can be seen that there are major costs associated with this function. Thus, the
mitigation of the bill impacts of assigning these costs on a per customer basis is essential and
appropriate. For that reason, the California ISO proposes to recover these costs using both a
small fixed monthly charge and a variable charge.

The fixed monthly charge is $500 per SC ID. The remaining Settlements, Metering and Client
Relations costs will be associated with the billing determinants of Energy and Transmission
Services, Congestion Management and Market Usage. The billing determinants for these
services are ISO Controlled Grid Load plus exports and net uninstructed deviations (Energy and
Transmission Services), net scheduled interzonal flows (Congestion Management) and purchases
and sales of Ancillary Services, instructed energy, and net uninstructed deviations (Market
Usage). We made the decision not to associate costs to either Core Reliability Services or

ISO/FIN/BTA 07/09/03
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Forward Scheduling as these were new rates and any additional costs would increase the severity
of bill impacts.

In order to associate the remaining costs with the other billing determinants, Barkovich and Yap
and the ISO reviewed the occurrence of charge types in Settlement Statements over the test year
period, September 2001 through August 2002. The occurrence of charge types in Settlement
Statements is a measure of the activity flowing through Settlements. We associated each charge
type with one of the three services above. The Settlement, Metering and Client Relations costs
associated with each billing determinant were proportional to the relative number of charge types
associated with each service.

ISO/FIN/BTA 07/09/03
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4. Comparison to Other ISOs/RTOs

Comparisons with other ISOs are difficult as there is no standard for ISO rates. It is also made
difficult by the application of the FERC Uniform System of Accounts that were created for
application to traditional integrated electric utilities. Nonetheless, in the following we attempt to
make some high level comparisons between the California ISO’s proposed new rate structure
and that of other ISOs/RTOs. These comparisons are shown in Attachment B, in which we
compare ISO functions and the method of recovery.

4.1 Grid Reliability Services

Of the five other ISOs (ISO-NE, NYISO, PJM, ERCOT and MISO), only ISO-NE and PJM have
“Reliability” functions. ISO-NE’s Schedule 3, Reliability Administration, appears to be similar
to the California ISO’s proposed Grid Reliability Services function. ISO-NE’s billing
determinant is non-coincident peak demand.

PJM’s reliability functions are Schedule 9-1, Control Area, Schedule 9-5, Regulation and
Frequency Response, and Schedule 9-7, Capacity and Resource Obligation Management.
Schedules 9-1 and 9-5 are recovered through MWh assessments. Schedule 9-1 is recovered
through an assessment on point-to-point and network integration services flows in MWhs.
Schedule 9-5 is recovered through an assessment on PJM regulation and scheduled regulation,
including self-scheduled regulation. Schedule 9-7 is allocated to PJM East and PJM West by
their relative non-coincident peaks. Within each region, the cost is recovered by an assessment
on resource obligations in MW-days.

4.2 Market Services

Of the other ISOs/RTOs, only ISO-NE and PJM have separate market functions. The market
functions of the ISO-NE can be found in Schedule 1-Scheduling, System Control and Dispatch
and Schedule 2-Energy Administration. Schedule 1 costs are recovered through an assessment
on “monthly Network load in kWs plus the highest amount of reserved capacity of point-to-point
transmission plus the highest amount of authorized use.” Schedule 2 costs are recovered by
assessments on Transaction Units (bilateral contract block hours plus generator block hours plus
net deviation block hours) and on load and injections (generation). Fifteen percent of the
Schedule 2 costs are recovered from Transaction Units and 85 percent from load and injections.

The market functions of PJM can be found in Schedule 9-4-Market Support, and Schedule 9-3-
Fixed Transmission Rights. Market Support costs are recovered from generation and load
MWhs. Fixed Transmission Rights costs are recovered through a charge on FTR MW per hour
summed over hours. (Essentially, this converts the FTR MWs to MWhs over the year.)
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4.3  Settlements, Metering and Client Relations

None of the other ISOs/RTOs have an explicit, separate Settlements, Metering and Client
Relations function. All except the MISO have annual fees. These fees are described in
Attachment B. ISO-NE, PJM and ERCOT have fixed annual fees varying from $2,000
(ERCOT) to $5,000 (ISO-NE and PJM). The NYISO and the Ontario IMO have tiered fees that
vary by the amount of load an entity has. The NYISO has a $5,000 fee for all other companies
that do not have load.

4.4  Startup Costs

Only the NYISO has explicit recovery of start-up costs. For 2003, the monthly amount
recovered is $1,095,881. This amount is assessed equally to customers receiving transmission
services under the Open Access Transmission Tariff (OATT) and to customers receiving
Location Based Marginal Pricing (LBMP) market services. The current rate for those receiving
service under the OATT is $0.046223 per MWh, and the current rate for those receiving LBMP
service is $0.047346 per MWh.
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S. Cost Assignment Process

The process of identifying and assigning costs to functions and sub-functions was an iterative
one. As the California ISO proposal developed, the California ISO’s consultants, Barkovich and
Yap, Inc., reviewed the current method of cost assignment using the Budget Tool and the
resulting structure in the Cost Allocation Matrix (CAM). They then laid out a process in which
directors and managers of directly assignable cost centers were asked to assign costs to the
California ISO’s proposed functions and sub-functions, ultimately to provide data for the ISO’s
Cost Allocation Matrix

Each set of directors and managers provided three major items. First, they provided a
description of their cost center activities to each function or sub-function. Second, they assigned
their personnel to the function or sub-function. Finally, they provided a justification of their
personnel assignments. The results were tabulated in worksheets, which form the basis for the
direct personnel assignments in the CAM.

Barkovich and Yap worked directly with most of the directors and managers, querying results,
asking for clarifications, and compiling results. In most cases several meetings and conference
calls were required before personnel assignments were completed.

For those cost centers that were not directly assignable, several different methods of assignment
were used. The main methods were proportional to:

Supervised cost center assignments;
Departmental cost center assignments;
Total directly assigned operating costs; or
Total operating cost assignments.

The cost assignment of capital expenditures followed a method similar to that done for cost
centers. Whenever possible, capital expenditures were directly assigned. This assignment was
done in an iterative process by the directors and managers of the cost centers that utilized the
systems. For those capital expenditures that could not be directly assigned, one of the methods
in the list above was used.

The results of the cost assignments were linked to the CAM to create the revenue requirements
for each function or sub-function. The resulting assignments are shown in the table below:
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Table 2
Revenue Requirements by Function

Grid Reliability Services

Core Reliability Services $ 93,544,836

Energy and Transmission Services™*

Load and exports $ 30,670,132
Net Uninstructed Deviations $ 7,667,533

Total Grid Reliability Services $ 131,882,501
Market Services

Forward Scheduling $ 19,039,848

Congestion Management $ 10,017,448

Market Usage $ 28,775,078
Total Market Services $ 57,832,374
Settlements, Metering and Client Relations $ 47,885,496
Total Revenue Requirement after application of reserve $ 237,600,371

Revenue requirements shown are based on 2003 Budget information. Cost assignments are
preliminary. Further refinement may cause these assignments to change, and allocations will
vary as a result of differing costs in the 2004 revenue requirement.

*The Energy and Transmission Services costs are allocated 80 percent to Load and exports and
20 percent to net uninstructed deviations. This allocation was based on professional judgment.
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6. Billing Determinants For Each Service

The California ISO and participants identified a number of potential billing determinants for use
by participants and the California ISO early in the Project. This was done to allow the California
ISO to begin collection of data and to prevent a lack of data from impeding progress on
consideration of alternative rate designs. These list of possible billing determinants was posted
on the GMC project website”.

As the California ISO proposal developed and the rate functions crystallized, we analyzed the
various potential billing determinants for their suitability for use. This suitability analysis looked
at two factors. We preliminarily determined if the billing determinant was causally related to the
function for which it was to be used. Then we considered the billing determinant’s potential
stability, impact on operations and market participant behavior, and its availability in the
Settlements system.

Based on this assessment, the California ISO determined that looking beyond the initial list of
potential billing determinants was necessary. We found that certain transaction data were
suitable for use as a billing determinant. This transaction data is discussed below.

6.1 Core Reliability Services

Core Reliability Services are the basic services needed to manage the Control Area reliably and
safely. The billing determinant for this function should be reflective of the costs of maintaining
operational control at all times of the day and seasons of the year, as well as the stress that
entities place on the transmission system. The billing determinant selected is the monthly non-
coincident peak (NCP) demand on a gross basis. An entity’s NCP demand reflects the burden
that the entity places on the operation of the transmission system.

Staff rejected use of an entity’s coincident peak (CP) demand as the billing determinant. The
coincident peak demand would not reflect the burden on system operation of entities whose
peaks are not coincident with the system peak. Core Reliability Services must be provided at all
times of the day, even to entities that have NCP demand occurring in the middle of the night.

6.2  Energy and Transmission Services

Contained within Energy and Transmission Services is the scalable portion of Grid Reliability
Services. Scalability implies an increasing relationship with flows, outages and disturbances
within the Control Area. The costs of managing the Control Area will be higher to the extent
that total flows increase. They will also be higher to the extent that entities cause inadvertent
flows that must be managed in real time. The billing determinants selected by the California ISO
are the monthly ISO Controlled Grid Load plus exports and the absolute value of net

* http://www.caiso.com/docs/09003a6080/1¢/£7/09003a60801ef71b.pdf.
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uninstructed deviations by Settlement interval. The first billing determinant represents total
flows and the second represents inadvertent flows on the transmission grid.

The absolute value of net uninstructed deviations by Settlement interval is calculated as the
absolute value of the difference between instructed energy and actual energy delivered net of
changes in load. Allowing netting for changes in load permits SCs to load follow (match
changes in load with changes in generation), which reduces inadvertent flows on the
transmission grid.

6.3  Forward Scheduling

Forward Scheduling contains the activities associated with accepting, processing, and validating

Day-Ahead and Hour-Ahead schedules. A schedule in this context is a template (import, export,
load, generation, inter-SC trade, or Ancillary Service) submitted to the Scheduling Infrastructure.
The costs in this sub-function relate to providing the infrastructure and to processing schedules.

All schedules are processed for each hour regardless of the time of submission. Scheduling
applications run discretely for each hour and problems are resolved for each hour. The ISO re-
processes each hour of a Day-Ahead schedule that rolls to the Hour-Ahead, even if it is
unchanged.

The billing determinant selected by the California ISO for Forward Scheduling is the number of
final Hour-Ahead schedules submitted. Only final Hour-Ahead schedules are assessed this
charge. In order not to discourage SCs from modifying their Day-Ahead schedules due to better
information, any changes from Day-Ahead schedules that roll over to the Hour Ahead will not be
assessed an additional charge.

6.4  Congestion Management

Congestion Management contains the activities associated with mitigating scheduled
transmission flows across Inter-zonal boundaries. To the extent flows increase across zonal
boundaries, the California ISO incurs costs to monitor and potentially mitigate Inter-zonal
congestion.

The billing determinant for Congestion Management will be assessed on net Hour-Ahead
Scheduled Inter-zonal flows (load). This is the current billing determinant for the Congestion
Management charge. An SC will be assessed this charge on a per MWh basis each time it
schedules a flow across an Inter-zonal interface.

6.5  Market Usage

Market Usage contains the activities associated with processing Supplemental Energy and
Ancillary Services, determining the Real-Time Market Clearing Price, maintaining and
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controlling the OASIS, monitoring market performance, and ensuring generator compliance with
market protocols. In the future, activities associated with forward energy markets will be
included here.

The costs of Market Usage will be recovered from those SCs that use the Real-Time market (and
the forward energy markets in the future) in a charge based on usage of these markets. The
billing determinant for Market Usage will be purchases and sales of Ancillary Services,
Instructed Energy and the absolute value of net portfolio deviations by Settlement interval.

This differs from the billing determinant of the current Ancillary Services/Real-Time Energy
Operations Charge in that the absolute value of net portfolio deviations is used rather than the
absolute value of total deviations. As was mentioned earlier, to the extent an SC accurately load
follows, the California ISO need not purchase Imbalance Energy. The use of net portfolio
deviations is a specific mitigation not to discourage load following.

6.6  Settlements, Metering and Client Relations

Settlements, Metering and Client Relations contains most Settlements, Billing, Metering, and
Client Relations activities. Settlements, Metering and Client Relations costs are a function of the
interaction of the customer and the California ISO. As many of these costs are fixed in nature,
such as the requirements for settlements, billing, and processing meter data, cost recovery
through a fixed charge per customer may be appropriate. There are variations in the complexity
of these interactions between the California ISO and its numerous customers, which militate
against recovering these costs solely through a fixed charge.

If the California ISO recovered a major portion of these costs through a single fixed charge per
customer, the bill impacts would be significant. As a mitigation measure, the California ISO
proposes to recover a portion of Settlements, Metering and Client Relations costs through a $500
per month customer charge per SC ID regardless of the level of activity.

As described above, the remaining Settlements, Metering and Client Relations costs have been
associated with the billing determinants of Energy and Transmission Services, Congestion
Management and Market Usage. The billing determinants for these services are ISO Controlled
Grid Load plus exports and net uninstructed deviations (Energy and Transmission Services), net
Hour-Ahead scheduled interzonal flows (Congestion Management) and purchases and sales of
Ancillary Services, instructed energy, and net uninstructed deviations (Market Usage). We made
the decision not to associate costs to either Core Reliability Services or Energy and Transmission
Services as these were new rates and any additional costs would increase the severity of bill
impacts.

Barkovich and Yap and the ISO reviewed the occurrence of charge types in Settlement
Statements over the test year period, September 2001 through August 2002. We view the
occurrence of charge types in Settlement Statements as a measure of the activity flowing through
Settlements. We then associated each charge type with one of the three services above. The

ISO/FIN/BTA 07/09/03
Page 21



Exh. No. ISO- 11, Page 22 of 25
California ISO White Paper on Rate Structure Proposal

Settlement, Metering and Client Relations costs associated with each billing determinant were
proportional to the relative number of charge types associated with each service.

Table 3
Billing Determinants by Function and Sub-Function

Grid Reliability Services

Core Reliability Services 534,042 MW-months (NCP
demand)*

Energy and Transmission Services

Controlled Grid Load plus exports 239,850,597 MWh

Absolute value of net uninstructed deviation by interval | 16,403,169 MWh

Market Services

Forward Scheduling 12,307,710 schedules

Congestion Management 87,927,387 MWh

Market Usage 45,707,872 MWh
Settlements, Metering and Client Relations 1,562 customer months

The California ISO collected billing determinants for the twelve-month period September 2001
through August 2002. This was done to facilitate the release of masked SC-specific information
to participants under the conditions of providing data at least six months old. The California ISO
will review more recent historical data to determine if the collected data is representative.

ISO/FIN/BTA 07/09/03
Page 22




7. Proposed Rates

Exh. No. ISO- 11, Page 23 of 25
California ISO White Paper on Rate Structure Proposal

Based on the process outlined in this paper, the resulting rates are shown in Table 4. We caution
that these rates are indicative of the rates that would apply using budgeted costs for the year
2003. Therefore, these can be only illustrative of the actual rates for 2004.

Table 4
Indicative Rates by Function and Sub-Function

Service alone

Including Settlements,
Metering and Client
Relations adder

1. Grid Reliability Services

a. Core Reliability Services

$175.16 per MW-

$175.16 per MW-

month of NCP demand | month of NCP demand
b. Energy and Transmission Services
Controlled Grid Load plus exports* $0.128 per MWh $0.237 per MWh
Absolute value of net uninstructed $0.467 per MWh $0.865 per MWh

deviation by interval

2. Market Services

a. Forward Scheduling

$1.547 per schedule

$1.547 per schedule

submitted submitted
b. Congestion Management $0.114 per MWh $0.164 per MWh
c. Market Usage $0.630 per MWh $0.850 per MWh
3. Settlements, Metering and Client Relations | $500 monthly per SC $500 monthly per SC
1D D

The functionalization undertaken here reflects an effort to maximize the cost basis of the
California ISO’s rates. In order to implement this functionalization, it is anticipated that there
will be bill impacts that require mitigation. These bill impacts will be studied in depth along
with the bill impacts of other proposals. Rates will be adjusted in order to reduce the level of bill
impacts to a manageable and reasonable level while preserving the cost basis of the rates to the

greatest extent possible.
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8. Remaining Issues

As in any undertaking of this magnitude, there are a number of remaining issues that the
California ISO and participants must consider. These include:

1. Potential increased use of direct assignments of indirect expenditures. Participants in
the 2004 GMC Rate Structure Project have requested that the CAISO make an effort
to use the direct assignment approach versus an allocation approach in cost
assignment process. For this proposal, we have directly assigned costs to the extent
possible, and will continue to try to improve the cost allocation process that will be
used in the rate filing made in fall 2003.

2. Potential refinement in the definition of the billing determinants. Based on past
experience, in the transition from the conceptual design to the implementation of a
rate design proposal, some minor modifications related to the definition of proposed
billing determinants may be necessary. In the past, the need for such potential
changes has been discovered during the drafting of tariff language, or in the
development of formulas used to modify the billing system to implement the GMC
structure.
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ATTACHMENTS
A. Functionalization of Activities into Service Categories

B. Comparision of Rate Structures of other ISOs
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Attachment A
Listing of Direct Assignment Cost Centers
Cost Center Name
1462 Field Data Acquisition Systems
1467 Settlement Systems Services
1521 Grid Planning
1542 Outage Coordination
1543 Loads and Resources
1544 Real-time Scheduling
1545 Grid Operations
1546 Reliability Coordinators
1547 Engineering and Maintenance - General
1548 OSAT General
1549 Operations Training
1554 Special Projects Engineering
1555 Operations Support
1558 Transmission Maintenance
1559 Operations Applications Support
1561 Operations Engineering South
1562 Operations Engineering North
1563 Operations Coordination
1564 Scheduling Department Director
1565 Scheduling Support
1566 Regional Coordination ’
1641 Market Analysis
1642 Market Surveillance Committee
1661 Compliance - General
1662 Compliance - Audits
1722 Application-Business Development Support
1723 Tariff and Contract Implementation
1724 BBS Settlements - Preliminary Settlements
1725 BBS Settlements - Final Settlements
1731 Contracts & Special Projects
1741 Client Relations
1752 Manager, Markets
1753 Market Engineering
1755 Business Solutions
1756 Market Quality
1757 Market Integration

Created by: bta Last updated: 08/11/03
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California ISO

Designated Receipent:

Nature of Data: Labor assignment templates for ISO GMC Rate Proposal
Dated: April 18, 2003

Date of Release: April 18, 2003

Disclaimer Regarding the Attached Data
purpose of furthering discussion and research in the ISO’s ‘2004 Rate Structure
Project’. The data, in the form attached, is provided in response to Stakeholders’
requests and as such does not necessarily indicate the ISO’s concurrence in, or
support for, its usefulness in developing a rate methodology. No implications may be
drawn regarding the 1ISO’s position on any subject in the Project from either the
inclusion or exclusion of any specific data. The ISO does not warrant the
completeness or accuracy of the data.



1462
1521
1542
1543
1544
1545
1546
1547
1548
1549
1554
1565
1558
1559
1561
1562
1563
1564
1565
1566
1641
1642
1661
1662
1722
1723
1724
1725
1731
1741
1752
1753
1755
1756
1757

Exh. No. ISO- 15, Page 2 of 47

Percentage Share of Direct Personnel by Subfunctions

Cost Center

Field Data Acquisition Systems
Grid Planning

Outage Coordination

Loads and Resources

Real-time Scheduling

Grid Operations

Reliability Coordinators
Engineering and Maintenance - General
OSAT General

Operations Training

Special Projects Engineering
Operations Support

Transmission Maintenance
Operations Applications Support
Operations Engineering South
Operations Engineering North
Operations Coordination
Scheduling Department Director
Scheduling Support

Regional Coordination

Market Analysis

Market Survelliance Committee
Compliance - General
Compliance - Audits

Application Support

Tariff and Contract Implementation
BBS Settlements - Preliminary Settlements
BBS Settlements - Final Settlements
Contracts & Special Projects
Client Relations

Manager, Markets

Market Engineering

Business Solutions

Market Quality

Market Integration

Total Direct Personnel

This data is subject always to the Disclaimer issued by the 1SO at the time of its distribution.

CRS
Activities

20%
67%
67%
43%
62%
67%
100%
67%
100%
56%
50%
56%
40%
67%
63%
56%
80%
100%
41%
100%
0%
0%
30%
0%
0%
100%
0%
0%
50%
0%
17%
11%
8%
0%
10%
42%

ES&T
Activities

0%
33%
33%
57%
38%
33%

0%
33%

0%
44%
50%
44%
60%
33%
38%
4%
20%

0%
59%

0%

0%

0%
10%

0%

0%

0%

0%

0%

0%

0%

6%

0%

0%

0%

0%
23%

Market
Scheduling
Activities

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
40%
33%
0%
0%
0%
0%
0%
0%
33%
33%
50%
0%
40%
5%

Congestion
Management
Activities

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
30%
50%
0%
0%
0%
0%
0%
0%
0%
0%
1%
11%
0%
0%
0%
2%

Market
Usage
Activities

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
70%
50%
20%
87%
0%
0%
0%
0%
0%
0%
28%
33%
33%
67%
40%
10%

Customer
Service
Activities

80%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%
100%
100%
50%
100%
6%

1%
8%

33%

10%

19%

Total

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
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1521
1542
1543
1544
1545
1545
1545
1545
1546
1547
1548
1549
1554
1555
1558
1559
1561
1562
1563
1564
1565
1566

Breakdown of CAS Between CRS and E&TS

Cost Center

Grid Planning

Outage Coordination

Loads and Resources

Real-time Scheduling

Grid Operations - Generation Dispatcher
Grid Operations - Transmission Dispatcher
Grid Operations - Management & Support
Grid Operations

Reliability Coordinators

Engineering and Maintenance - General
OSAT General

Operations Training

Special Projects Engineering
Operations Support

Transmission Maintenance

Operations Applications Support
Operations Engineering South
Operations Engineering North
Operations Coordination

Scheduling Department Director
Scheduling Support

Regional Coordination

Core
Activities

10
8
3

13

10

15
9

34
8

N

—
DWW ahTTOAD™DGINON

—_
(o2}

Scalable
Activities

BNOOO 2O NWN~NooP>pO

—
O WO =P whMhNhOD

©
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Total

265
265

This data is subject always to the Disclaimer issued by the ISO at the time of its distribution.
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Attribution of Activity by Cost Center
Core Activities vs. Scalable Activities
Development of CAISO Rate Structure Proposal

For Cost Center:

Core Activities Scalable Activities
w— —
1)PTO's expansion plans: FERC expects that the ISO will review all IThese are additional activities to address transmission planning,
9

PTOs expansion plans and determines which ones are really needed. fgenerator interconnection, and RMR as a result of the ISO being a
12) RMR determinations: We make the decision on where we have localflarge control area with substantial load growth.
reliability criteria violations as part of the RMR process
3)Regional/National work on Planning Issues: We are heavily involved
Description of Activities | providing input and do work for NERC, WECC, SSG-WI, San
Francisco and other groups 4) Generator Interconnection Studies: We
make studies to detemine that grid reliability is not affected when a new
generator is interconnected.

1d q
# of People

[Any proposed transmission additions will have a direct impact on the FBecause the control area load is growing there is a lot of generation
nctioning of the grid. The ISO has to have the capability to ensure  Jand transmission planning and development going on and more

ant the transmission additions are incorporated in a manner that complex RMR studies are required. So additional people are needed

maintains and/or enhances the reliability of the grid. The ISO hasto  Jto staff these activities.

consider what RMR is required to maintain local area reliability. Every

Justification control area within a regional reliability coordination council has to do

planning to ensure that all of the contro! areas together meet the

council's requirements for reliability.

completed by:
Date:

This data is subject always to the Disclaimer issued by the ISO at the time of its distribution.
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Exh. No. ISO- 17, Page 1 of 9
Paradise, Theodore

From: Arikawa, Ben [BArikawa@caiso.com]
Sent: Friday, September 12, 2003 11:34 AM
To: Jaschke, Allen

Subject: Assistance with GMC unbundling (resend)

1462.Xls

Steve, Allen (Sorry I had the wrong name here before)

We need your assistance in completing the workpapers and documentation for
the new rate design.

Based on my conversations with our consultants, Barkovich & Yap, this is
how we would like to proceed. Instead of the cost assignment template that
was passed out on August 11, we would like to know what systems your cost
center supports and the level of the effort (labor or overall) is expended
on each system you support.

Attached is a spreadsheet in which you can document the systems and level

of effort that is expended. You can edit the spreadsheet if you like (for
example, if you want to use number of people or FTEs dedicated to certain

systems rather than the percentage of labor).

There are two pages: one for labor and one for contracts. The systems that
we have identified are in one column, activities descriptions in the next,
personnel and position descriptions are the last two columns. The
contracts sheet is similar except that it would contain contract
descriptions and percentages.

If at all possible, please complete this by Sept. 17. If you have any
questions, please give me a call.

Ben Arikawa

Senior Financial Analyst

California Independent System Operator
151 Blue Ravine Road

Folsom, CA 95630

Voice: (916) 608-5958
fax: (916) 351-2259

email: barikawa@caiso.com
<<1462.x1s>>
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Labor Assignments by Cost Center
Development of California ISO Rates

Cost Center Name
Cost Center Number

Description of Activities

Schedullng Infrastructure

Open Access Same Time

lnformatlon System
' ’ r Rellablllty

T)—WS—equ_ence Market
Operation Settlements
Informatlon System

d Forecast

Flrm Transmlssmn nght and
Secondary Re |strat|on System

:E stmg Tran mlssmn
Contracts Calculator

Hour-Ahead Data AnalysisTool,
D Ahead Data AnalysnsT oI




Exh. No. ISO- 17, Page 3 of 9

Generator Communication
Project (GCP), Remote

Intelligence Gateway (RIG)
S ‘ogging for I1SO .
California

Local Area Network, Wide Area |
Network

Process Information System

completed by:
Date:
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Number of
people Position Descriptions
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Cost Center Name
Cost Center Number

Exh. No. ISO- 17, Page 6 of 9

Contract Assignments by Cost Center
Development of California ISO Rates

Description of Activities

Management Appllcatlon

obal Resource Rellablllty

[Grid Operatlons Training
Simulator
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completed by:
Date:
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Percent of

Contract Comments
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Exh. No. ISO- 18 Page 1 of 9
Paradise, Theodore

From: Arikawa, Ben [BArikawa@caiso.com]
Sent: Friday, September 12, 2003 11:35 AM
To: Whitley, Eric

Subject: Assistance with GMC unbundling (resend)

1461.xls

Steve, Eric (Sorry I had the wrong name here, but attached the
right template),

We need your assistance in completing the workpapers and documentation for
the new rate design. I know that we spoke sometime last month, but I don't
remember where we left off.

Based on my conversations with our consultants, Barkovich & Yap, this is
how we would like to proceed. Instead of the cost assignment template that
was passed out on August 11, we would like to know what systems your cost
center supports and the level of the effort (labor or overall) is expended
on each system you support.

Attached is a spreadsheet in which you can document the systems and level

of effort that is expended. You can edit the spreadsheet if you like (for
example, if you want to use number of people or FTEs dedicated to certain

systems rather than the percentage of labor).

There are two pages: one for labor and one for contracts. The systems that
we have identified are in one column, activities descriptions in the next,
personnel and position descriptions are the last two columns. The
contracts sheet is similar except that it would contain contract
descriptions and percentages.

If at all possible, please complete this by Sept. 17. If you have any
questions, please give me a call.

Ben Arikawa

Senior Financial Analyst

California Independent System Operator
151 Blue Ravine Road

Folsom, CA 95630

Voice: (916) 608-5958
fax: (916) 351-2259

email: barikawalcaiso.com
<<1461.x1ls>>



Cost Center Name
Cost Center Number

Exh. No. ISO- 18, Page 2 of 9

Labor Assignments by Cost Center
Development of California ISO Rates

Description of Activities

Schedulmg Infrastructure

at dtillspatch System

Open Access Same Time
Information System

esource Rellablhty

Out of Sequénce Market
Operation Settlements
Informatlon System

Firm Transmission Right and
Seconda Reglstratlon System

;EXIS ing ransmission
Contracts Calculator

si-lour-ll'\head Data AnalysisTool,
Day-Ahead Data AnalysisTool
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Generator Communication

Project (GCP), Remote

Display
Process Information System

completed by:
Date:
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Number of
people Position Descriptions
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Contract Assignments by Cost Center
Development of California ISO Rates

Cost Center Name
Cost Center Number

Description of Activities

Automated Dlspatch System
Open Access Same Time -

Global Resource Reliablllty v
Management Appllcatlon

Automated Load Forecast
System
Firm Transmission Righ

Meter Data Acquisition System

Grid Operations Trainin;cj
Simulator




Exh. No. ISO- 18, Page 7 of 9

alysisT
ata AnalysisTool,

!nt RI

§¢heddlmg & Logging for ISO
California

Transmission Map Plotting &

completed by:
Date:
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Percent of

Contract Comments
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Exh. No. ISO- 19, Page 1 of 9

Paradise, Theodore

From: Arikawa, Ben [BArikawa@caiso.com]
Sent: Tuesday, October 07, 2003 6:07 PM

To: Meinhofer, Steve

Cc: Cogdill, Jan

Subject: Assistance with GMC unbundling (resend)

1482.xls

Steve,

We need your assistance in completing the workpapers and documentation for
the new rate design.

Based on my conversations with our consultants, Barkovich & Yap, this is
how we would like to proceed. Instead of the cost assignment template that
was passed out on August 11, we would like to know what systems your cost
center supports and the level of the effort (labor or overall) is expended
on each system you support.

Attached is a spreadsheet in which you can document the systems and level
of effort that is expended. You can edit the spreadsheet if you like (for
example, if you want to use number of people or FTEs dedicated to certain
systems rather than the percentage of labor).

There are two pages: one for labor and one for contracts. The systems that
we have identified are in one column, activities descriptions in the next,
personnel and position descriptions are the last two columns. The
contracts sheet is similar except that it would contain contract
descriptions and percentages.

If you have any questions, please give me a call.

Ben Arikawa

Senior Financial Analyst

California Independent System Operator
151 Blue Ravine Road

Folsom, CA 95630

Voice: (916) 608-5958
fax: (916) 351-2259

email: barikawa@cailso.com
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Labor Assignments by Cost Center
Development of California ISO Rates

Cost Center Name
Cost Center Number

Description of Activities

Schedulmg Infrastructure
uling Architecture =

Balancmg Energy Ex Post Price

Open Access Same'Tnvne
Informatlon System

Out of Seqlien“ce Market T
Operation Settlements
Information System

Firm Transmission Right and
Secondary Re |strat|on System

Eng eerln Anal sis Tools

Hour-Ahead Data AnalysisTool,
Day-Ahead Data AnalysisTool
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Generator Communication
Project (GCP), Remote
Intelligence Gateway (RIG)

a n

Local Area Network, Wide Area
Network

y

Proce

ss Information System

completed by:
Date:
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Number of
people Position Descriptions
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Contract Assignments by Cost Center
Development of California ISO Rates

Cost Center Name
Cost Center Number

Description of Activities
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8.2.4 Operating and Capital Reserves Cost.

The budgeted annual cost of pay-as-you-go capital expenditures and reasonable coverage of
~debt service obligations. Such reserves shall be utilized to minimize the impact of any variance
between forecast and actual costs throughout the year (“Operating and Capital Reserves

Costs”).

8.3 Allocation of the Grid Management Charge Among Scheduling Coordinators.
The costs recovered through the Grid Management Charge shall be allocated to the seven

service charges that comprise the Grid Management Chargé. If the 1ISO's revenue requirement
for any service charge changes from the most recent FERC-approved revenue requirement for
that service charge, the costs recovered through that service charge shall be delineated in a

filing to be made at FERC as set forth in Section 8.4. The seven service charges are as follows:
1) Core Reliability Services Charge, |

(2) Energy Transmission Services Net Energy Charge,

3) Energy Transmission Services Uninstructed Deviations Charge,

4) Forward Scheduling Charge, |

(5) Congestion Management Charge,

(6) Market Usage Charge, and

(7) Settlements, Metering, and Client ﬁelations Charge.

The seven charges shall be levied séparately monthly in arrears on all Scheduling Coordinators
based on the billing determinants specified below for each charge in accordance with formulae

set out in Appendix F, Schedule 1, Part A of this Tariff.

Issued by: Charles F. Robinson, Vice President and General Counsel _
Issued on: October 31, 2003 Effective: January 1, 2004
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8.3.1 Core Reliability Services Charge.

The Core Reliability Services Charge for a Scheduling Coordinator is calculated using the -
Schéduling Coqrdinators metered non-coincident peak hourly demand during the month (in
megawatts). The rate for the Core Reliability Services Charge is determined by_dividing the
GMC costs allocated to this service category, including a specified percentage of the costs fo‘r‘
the Settlements, Metering, and Client Relations Charge determined to be in excess of what is
recovered by that charge, by the total of the forecasted metered nonfcoincident peak hourly
bdemand for all months during the year, according to the formula in Appendix F, Schedule 1, Part

- A of this Tariff.
8.3.2 Energy Transmission Services Net Energy Charge.

The Energy Transmission Services Net Energy Charge for eéch Scheduling Coordinator is
calculated using that Schéduling Coordinator's Metered Control Area Load (in meg‘awatt hours).
The rate for the Energy Transmission Services Net Energy Charge is determinéd by dividing the
GMC costs allocated to this service category, including a specified percentage of the costs for
the Settlements, Metering, and Client Relations Charge determined to be in excess of what is
recovered by that charge, by the total forecasted Metered Confrol Area Load, according to the

formula in Appendix F, Schedule 1, Part A of this Tariff.
8.3.3 Energy Transmission Services Uninstructed Deviations Charge. |

The Energy Transmission Services Uninstructed Deviations Charge for each Scheduling |
Coordinator is calculated using that Scheduling Coordinator's nét uninstructed deviations by
settlement interval. The rate for the Energy Transmission Sérvices Uninstructed Deviations
Charge is determined by dividing the GMC costs allocated to this servicebcategory, including é
specified percentage of the costs for the Settlements, Metering, and CIientIReIations‘Charge

determined to be in excess of what is recovered by that charge, by the total forecasted net

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: October 31, 2003 Effective: January 1, 2004
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uninstructed deviations by settlement interval according to the formula in Appendix F, Schedule

1, Part A of this Tariff.
8.3.4 Forward Scheduling Charge.

The Forward Scheduling Charge for each Scheduling Coordinator is calculated u'sing the sum of
that Scheduling Coordinator’s Final Hour-Ahead Schedules, including all awarded Ancillary
Services bids, with a value other than 0 MW, submitted to the scheduling
i.nfrastructure/scheduling application system. The rate for the Forward Scheduling Charge is
deterfnined by dividing the GMC costs allocated to this service category, inCIuding a specified
percentage of the costs for the Settlements, Metering, and Client Relations Charge determined
to be in excess of what is recovered by that charge, by the total forecasted Final Hour-Ahead
Schedules. and awarded Ancillary Service bids submitted to the ISO, according to the formula in

Appendix F, Schedule 1, Part A of this Tariff.
8.3.5 Congestion Management Charge.

The Congestion Management Charge for each Scheduling Coordinator is calculated as the
product of the rate for the Congestion Management Charge and the absolute value of the net
scheduled inter-zonal flow (excluding flows pursuant to Existing Contracts) per path for that
Scheduling Coordihator. The rate for the Congestion Management Charge is determined by
dividing the GMC costs allocated to this service category, including a specified percentage of the
costs for the Settlements, Metering, and Client Relations Charge determined to be in excess of
what is recovered by that charge, by the total forecasted inter-zonal schéduled flow (excluding
flows pursuant to Existing Co}ntracts) per patﬁ in MWh, according to the formula in Appendix F,

Schedule 1, Part A of this Tariff.

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: October 31, 2003 Effective: January 1, 2004
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8.3.6 Market Usage Charge.

The Market Usage Charge for each Scheduling Coordinator is calculated ueing the absolute

_ value of the Scheduling Coordinator’s market purchases and sales ef Anciliary Services,
Supplemental Energy, tnstructed Imbalanc:e Energy, and net Uninstructed Imbalanee Energy
(with uninstructed deviations being netted by settlement interval). The rate for the Market Usége
Charge is determined by dividing the GMC costs allocated to this service category, including a
specified percentage of the costs for the Settlements, Metering, and Client Relations Charge
determined to be in excess of what is recovered by that charge, by the total forecasted number
of market purchases and sales, according to the formula in Appendix F, Schedule 1, Part Aof

this Tarrff.
8.3.7 Settlements, Metering, and Client Relations Charge.

The Settlements, Metering, and Client Relations Charge for each SCheduling-Ceordinater is
fixed at $500.00 per month, per S_cheduling Coordinator ID with an invoice value other than
$0.00 in the current trade month, as indicated in Appendix F, Schedule 1, Part A of this Tarift.
Excess GMC costs related to the provision of these services that are not recovered through this
charge are allocated to the other GMC service categories as specified above and in Appendix F,

Schedule 1, Part E of this Tariff.

8.4 Calculation and Adjustment of the Grid Management Charge.

The seven charges set forth in Section 8.3 that comprise the Grid Management C._herge shell be -
calculated through the formula set forth in Appendix F, Schedule 1, PartA of this Tariff; vThe
formula set forth in Appendix F, Schedule 1, Part C of this 't‘ariff sums the Operating Costs (less
any available expense recoveries), Financing Costs, and Operating and Capital Reservee Costs
associated with each of the seven ISO service charges to obtain a total revenue requirement.

This revenue requirement is allocated among the seven charges rof the GMC through the

application of the factors specified in Appendix F, Schedule 1, Part E of this Tariff.

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: October 31, 2003 Effective: January 1, 2004
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The revenue requirement for each service then shall be divided by the forecast annual or
periodic billing determinant volume to obtain a rate for each service, which will be payable by

- Scheduling Coordinators as set forth in Section 8.3. The rates so established will be adjusfed
annually, through the operation of the formula set forth in Appendix F, Sched_ule 1, Part A of this
Tariff. The .ISO shall make an informafional filing with the FERC each year, before the adjusted
rates go into effect, as described in Appendix F, Schedule 1, Part D of this Tariff, to reflect any
change in the annual revenue requirement, variance betWeen forecast and actual costs for the
prévious year or period, or any surplus revenues from the previous year or period (as d_eﬁnéd in
Section 8.5), or the inability to recover from a Scheduling Coordinator its sh‘are of the Grid |
Management Charge, or any kunder-achievement of a forecast of the billing determinant volumes
used to establish the rates. Appendix F, Schedule 1, Part B of this Tariff sets forth the -~

conditions under which a quarterly adjustment to the Grid Management Charge will be made.

8.4.1 Credits and Debits of the Grld Management Charge.

In addition to the adjustments permitted under Section 11.6.3.3, the ISO shall credit or debit, as
appropriate, the account of a Scheduling Coordinator for any overpaymeht or underpayment of -
the Grid Management Charge that the ISO determines occurred due to error, omission, or

miscalculation by the ISO or the Scheduling Coordinator.

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: October 31, 2003 Effective: January 1, 2004
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8.5 Operating and Capital Reserves Account.

Revenues collected to fund the ISO financial operating reserves shall be deposited in an
Operating and Cépital Reserves Account until such account reaches a level specified by the ISO
Governihvg Board. The Operating and Capital Reserves Account shall be calculated separately
for each GMC service category (Core Reliability Services, Energy Transmission Services,
Forward Scheduling, Congestion Management, Market Usage, and Settlements, Metering and
Cliént Relations). If the Operating and Capital Reserves Abcount as calculated for such service
category is fully funded, surplus funds will be considered an offset to the revenue requiremént of

the next fiscal year. -
8.6 Transition Mechanism.

During the ten-year transition period described in Section 4 of Schedule 3 to Appendix F, the
Original Participating TOs collectively shall pay to the ISO each year an amount equal to,
annually, for all New Participating TOs, the amount, if any, by which the New Participating TO's
cost of Existing High Voltage Facilitie_s associated with deliveries of Energy to Gross Loads in
the PTO Service Area of the New Participating TO is increased by the implementation of the
High Voltage Access Charge described in Schedule 3 to Appendix F. Responsibility for such

payments shall be allocated to Original Participating TOs in

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: October 31, 2003 ' Effective: January 1, 2004
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Applicable Reliability The reliability standards established by NERC, WSCC, and_

Local Reliability Criteria as amended from time to time,
including any requirements of the NRC.
Applicants ’ Paéiﬂc Gas and Electric Company, San Diego Gas & Electric )
| Company, and Southérn California Edison Company _and any

others as applicable.

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: October 31, 2003 Effective: January 1, 2004
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Cong‘ estion Management

Congéstion Management
Charge

Transfer Capacity to implement all Preferred Schedules
simultaneously or, in real time, to serve all Generation and
Demand. "Congested" shall be construed accordingly.

The alleviation of Congéstion in accordance with Applicable
ISO Protocols and Good Utility Practice.

The component of the Grid Management Charge that provides
for the recovery of the 1SO's costs of operating the Congestion
Management process, includihg, but not limited to, the
management and operation of inter-zonal congestion markets,
adjuétment bids, taking Firm Transmission Rigﬁt‘s and Existing
Contracts into account, and determining the price for mitigating
congestion for flows on congested paths. The formula for
determining the Congestion Management Charge is set forth in

Appendix F, Schedule 1, Part A of this Tariff.

Issued by: Charles Robinson, Vice President and General Counsel

Issued on: October 31, 2003
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Connected Entit

Constraints

Contingency

Control Area

Control Area Gross Load

A Participating TO or any party that owns or operates faCiIiti_es that
are electricaily interconnected with the ISO Controlled Grid.
Physical and operational limitations on the transfer of electrical
power through transmission facilities. |
Disconnection or separation, planned or forced, of one or more
components frorn an electrical system. -

An electric power system (or combination of electric power
systems) to which a common AGC soheme is applied in order to: i)
mateh, at all times, the power output of the Generating Units within
the electric power system(s), plus the Energy purchased from
entities outside the electric poWer system(s), minus Energy sold to
entities outside the electric power system, with the Demand within '

the electric power system(s); ii) maintain scheduled interchange

- with other Control Areas, within the limits of Good Utility Practice;

iii) maintain the frequency of the electric power system(s) within
reasonable limits in accordance with Good Utility Practice; and iv)
provide sufficient generating capacity to. marntain operating
reserves in accordance with Good Utility Practice. -

For the purpose of caloulating and billing Minimum Load Costs,

Emission Costs Charge and Start-Up Fuel Costs Charge, Control

Area Gross Load is all Demand for Energy within the"I_S»O'Control B

Area. Control Area Gross Load shall not include Energy consumed _

by: | |

(a) generator auxiliary Load equipment that is dedicated to the
production of Energy and is eIectrieaIIy connected at the
same point as the Generating Unit (e.g., auxiliary Load

equipment that is served via a distribution line

Issued by: Charles Robinson, Vice President and General Counsel

Issued on: October 31, 2003

Effective; January 1, 2004
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Converted Rights

Core Reliability Services
Charge '

Cost Shifting

issued by: Charles F. Robinson, Vice President and General Counsel

Issued on; October 31, 2003

that is separate from the switchyard to which the
Generating Unit is connected will not be considered to
be elecfrically connected at the same point); and
(b) Load that i.s isolated electrically from the ISO Control
Area (i.e., Load that is not synchronized with the ISO
Control Area).
Those transmiésion service rights as defined in Section |
24.4.2.1 of the. ISO Tariff.
The component of the Grid Management Charge that provides
for the recovery of the ISO’s coéts of providing a basic, non-
scalable level of reliable operation for the 1ISO Cbnfrol Area énd
meeting regional and national reliability requirements. The
formula for determining the Core Reliability Services Charge is
set forth in Appendix F,v Schedule 1, Part A of this Tariff.
A transfer of costs from one group of customers to another or
from one ultility to another.

The California Public Utilities Commission, or its successor.

Effective: January 1, 2004
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Energy The electrical energy produced, flowing or su.ppl.ied by
generation, transmission or distribution facilities, being trre_
integral with respect to time of the instantaneous power,
measured in units of watt-hours or standard multiples thereof, |
e.g., 1,000 Wh=1kWh, 1,000 kWh=1MWh, etc.
Energy Bid The price at or above which a Generator has agréed td }

Energy Efficiency

Services

Energy Transmission
Services Net Ener
Charge

Energy Transmission
Services Uninstructed

Deviations Charge

produce the next increment of Energy.

Services that are intended to assist End-Users i.n achieving
savings in their use of Energy or increased efficiency in their
use of Energy.

The component of the Grid Ma_négement Charge that providés,
in conjunction with the Energy Transmission _Ser\)ices _
Uninstructed Deviations Charge, for the recovery of the ISO’s
costs of providing reliability on arscalab‘le basis, i.e., a functibn
of the intensity of the use of the transmission system withirr the |
Control Area and the occurrence of system outages and
disruptions. The formula for determining thé Energy
Transmission Services Net Energy Charge is set forth in
Appendix F, Schedule 1 , Part A of this Tariff.

The component of the Grid Management Charge that provides,
in conjundtion with the Energy Transmissibn Sewicefs:l\jet
Energy Charge, for the recovery of the ISO’s costs of p'rovidv’ing
reliability on a scalable basis, in particular for the costs |
associated with balancing transmission flows that result from |
uninstructed deviations. The formula for déterminihg the |
Energy Transmission Services Uninstructed Deviations Charge

is set forth in Appendix F, Schedule 1, Part A of this Tariff.

Issued by: Charles F. Robinson, Vice President and General Counsel
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Entitlements ~ The right of a Participating TO obtained through contract or

other means to use another entity’s transmission facilities for
the transmission of Energy.
Environmental Dispatch ~Dispatch designed to meet the requirements of air quality and
| ‘ other environmental legislation and environmental agencies
‘having authority orjurisdicﬁon over the 1SO.

Environmental Quality In relation to Energy, means Energy which involves production

sources that reduce harm to the environment.

Equipment Clearances The process by which the ISO grants authorization to another
| party to connect or disconnect électric equipment
interconnected to the ISO Contrblled Grid. -
Ex Post GMM | GMM that is calculated utilizing the real time Power Flow Model

in accordance with Section 7.4.2.1.2.

Ex Post Price The Hourly Ex Post Price or the BEEP Interval Ex Post Price.
‘ Ex Post Transmission Transmission Loss that is calculated based on Ex Post GMM.
Loss

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: October 31, 2003 Effective: January 1, 2004
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Final Hour-Ahead
Schedule

Final Invoice
Final Schedule

Final Settlement
Statement

Flexible Géneration

‘Forced Outage

- Forward Scheduling
- Charge

The Hour-Ahead Schedule of Generation and Demand that has
been approved by the ISO as feasible and Consistent with all
other Schedules based on the ISO's Hour-Ahead Congestion
Management procedures.

The invoice due from @ RMR Owner to the ISO at termination
of the RMR Contract.

A Schedule developed by the I1SO following receipt of a
Revised Schedule from a Scheduling Coordinator.

The restatement or recalculation of the Preliminary Settlement
Statement by the ISO following the issue of that Preliminary
Settlement Statement.

Generation that is capable of, and for which the Generator has
agreed to, adjust operating levels in response to real time
market price or 1ISO control signals.

An Outage for which sufficient notice cannot be given to allow
the Outage to be factored into the Day-Ahead Market or Hour-
Ahead Market scheduling processes.

The component of the Grid Management Charge that provides

for the recovery of the 1SO’s costs, including, but not limited to

- the costs of providing the ability to Scheduling Coordinators to

forward schedule Energy and Ancillary Services and the cost of
processing éccepted Ancillary Service bids. For purposes of
the Forward Scheduling Charge, a schedule is represented by
each Final Hour-Ahead Schedule with a value other than 0 MW
submitted to the scheduling infrastruéture/scheduling
application system (import, export, Load, Generation, inter-SC
trade, and Ancillary_Services, including self-provided Ancillary

Services) submitted to the ISO’s scheduling infrastructure. The

Issued by: Charles F. Robinson, Vice President and General Counsel

Issued on: October 31, 2003
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FTR (Firm Transmission
Right '

formula for determining the Forward Scheduling Charge is set
forth in Appendix F, Schedule 1, Part A of this Tariff.

Parts Il and 1l of the Federal Power Act, 16 U.S.C. § 824 et
seq., as they may be amended from time to timé.

A contractual right, subject to the terms and conditions of the
ISO Tariff, that entitles the FTR Holder to receive, for each
hour of the term of the FTR, a portion of the Usage Charges
received by the 1SO for transportation of energy from a specific
originating Zone to a specific receiving Zone and, in the event
of an uneconomic curtailment to manage Day-Ahead
congestion, to a Day-Ahead scheduling priority higher than that
of a schedule using Converted Rights capacity that does‘nqt_

have an FTR.

Issued by: Charles F. Robinson, Vice President and General Counsel
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Grid Management Charge

Grid Operations Charge

v Gross Load

The 1SO monthly charge on all Scheduling Coordinators that provides
for the recovery of the ISO's costs listed in Section 8.2 through tﬁe
seven service charges described in Section 8.3 calculated in
accordance with the formula rate set forth in Appendix F, Schedule 1,

Part A of this Tariff. The seven charges that eomprise the Grid

Management Charge consist of: 1) the Core Reliability Services

Charge, 2) the Energy.Transmission Services Net Energy Charge,
3) the Energy Transmission Services Uninstructed Deviations
Charge, 4) the Forward Scheduling Charge, 5) the Congestion
Management Charge, 6) the Market Usage Charge, and 7) t‘he
Settlements, Metering, and Client Relations Charge.

An ISO charge that recovers redispatch costs incurred due to Intra-
Zonal Congestion in each Zone. These charges will be paid to the
ISO by the Scheduling Coordinators, in proportion to their metered 7
Demand within, and metered exports from, the Zone to a neighboring
Control Area.

For the purposes of calculating the transmission Access Charge,
Gross Load is all Energy (adjusted for distribution iosses) delivered
for the supply of Loads directly connected to the transmission
facilities or Distribution System of a UDC or MSS, and all Energy
provided by‘ a Scheduling Coordinator for the supply of Loads not
directly cohnected to the transmission facilities or Distributien
System of a UDC or MSS. Gross Load shall exclude Load with
respect to which the Wheeling Access Charge is payable and the
portion of the Load of an individual retail customer of a UDC, MSS,
or Scheduling Coordinator that is served by a Generating Unit that:
(a) is located on the customer’s site or provides service to the

customers site through arrangements as authorized by Section 218

Issued by: Charles F. Robinson, Vice President and General Counsel
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of the California Public Utilities Code; (b) is a qualifying Small power
production facility or qualifying cogeneration facility, as those terms
are defined in the FERC's regulations implementing Section 201 of

the Public Utility Regulatory Policies Act of 1978; and

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: October 31, 2003 Effective: January 1, 2004
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Market Participant

Market Usage Charge

An entity, including a Scheduling Coordinator, who participates
in the Energy marketplace through the buying, selling,
transmission, or distribution of Energy or Ancillary Services
into, out of, or through the ISO Controlied Grid.

The component of the Grid Management Charge that provides
for the recovery of the 1ISO’s costs, including, but not limited to
the costs for processing Supplemental Energy and Ancillary
Service bids, maintaining the Open Access Same-Time
Information System, monitoring market performance, ensuring
generator compliance with market protocols, and determining
Market Clearing Prices. The formula for defermihing the Market
Usage Charge is set forth in Appendix F, Schedule 1, Part A of

this Tariff.
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Master File A file containing information regarding Generating Units.,v Loads

Meter Data

Meter Points

Metered Control Area
Load

and other resources.

Energy usage data collected by a metering device or as may
be-otherwise derived by the use of Approved Load Profiles.
Locations on'the ISO_ Controlled Grid at which‘the ISO requires
the collection of Meter Datai by a metering devide.

For purposes of calculating and billing the Energy

Transmission Services Net Energy Charge component of the

~ Grid M'anagernént Charge, Mefered Control Area Load is:

" (a)all metered Demand for Energy of Scheduling’Coordinators 3

for the supply of Loads in the ISO’s Control Area, plus (b) all
Energy for exports by Scheduling Coordinators fi'om the _ISO
Control Area; less (c) Energy aSsociated with the Load of a
retail customer of a Scheduling Coordinator, UDC, or MSS that
is served by a Generating Unit that: (i) is located on the same
site és the customer’s Load or provides service to the

customer’s Load through arrangements as authorized by

" Section 218 of the California Public Utilities Code; (i) is a

qualifying small powei production facility or qualifying
cogeneration facility, as those terms are defined iri FERC'’s
regulations implementing Section 201 of the Public Utility'
Regulatory Policies Act of 1978; and (iii) the customer secures
Standby> Service from a Participating TO under termsrapproveid
by a Local Regulatory Authority or FERC, as*applicable; or the
customer’s Load can be curtailed concurrently with an outage

of the Generating Unit.

Issued by: Charles F. Robinson, Vice President and General Counsel
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Metered Quantities For each Direct Access End-User, the actual metered amount

of MWh and MW; for each Participating Generator the actual

metered amounts of MWh, MW, MVAr and MVArh.

Minimum Load Costs The costs a generating unit incurs operating at minimum load.
Monthly Peak Load The maximum hourly Demand on a Participating TO’s

‘transmission system for a calendar month, multiplied by the

Operating Reserve MUltiplier.

MSS (Metered Subsystem) A geographically contiguous system located within a single
Zone which has been operating as an electric utility for a
number of years prior to the ISO Operations Date as a
municipal utility, water district, irrigation district, Stéte agency or
Federal power administration subsumed within the ISO Control
Area and encompassed by 1SO certified revenué quality meters
at each interface point with the 1ISO Controlled Grid and ISO
certified revenue quality meters on all Generating Units or, if
aggregated, each individual resource and Participating Load
interna‘l to the system, which is operated in accordance with a
MSS Agreement described in Section 23.1. |

MSS Opérator _ An entity that owns an MSS and has executed a MSS

Agreement described in Section 3.3.1.
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Order No. 889 " The final rule issued by FERC entitled "Open Access Same-Time

Information System (formerly Real Time Information Networks)
and Standards of Conduct,"” 61 Fed. Reg. 21,737 (May 10, 1996),
FERC Stats. & Regs., Regulations Preambles [1991-1996] |
31,035 (1996), Order on Rehearing, Order No. 889-A, 78 FERC ]

61,221 (1997), as it may be amended from time to time.

Original Participating TO A Participating TO that was a Participating TO as of January 1,

2000.

Outage Disconnection or separation, planned or forced, of one or more

elements of an electric system.

Overgeneration A condition that occurs when total Generation exceeds total

Demand in the 1SO Control Area.
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Settlement Process of financial settlement for products and services.

purchased and sold undertaken by the ISO under Section 11 of
the ISO Tariff. Each Settlement will involve a price and a
quantity.

Settlement Account An Account hé_ld at a bank situated in California, designated by
a Scheduling Coordinator or a Participating TO pursuant to the
Scheduling Coordinator's SC Agreement or in the case of a
Participating TO, Section 2.2.1 of the TCA, to which the 1ISO
shall pay amounts owing to the Scheduling Coordinator or the

Participating TO under the ISO Tariff.

Settlement Period N For all 1SO transactions the period beginning at the start of the
| hour, and ending at the end of the hour. There are hNenﬁy-four
Settlement Periods in each Trading Day, with the exgeption of
a Trading Day in which there is a change to or from da‘ylrighit
savings time.

Settlement Quality Meter ~ Meter Data gathered, edited, validated, and stored in a
Data

settlement-ready format, for Settlement and auditing purposes.

Settlement Statement Either or both of a Preliminary Settlement Statement or Final
Settlement Statement.

Settlement Statement Re- The re-calculation of a Settlement Statement in accordance

run ‘ :

with the provisions of the ISO Tariff including any prdtocol of

the ISO.
Settlements, Metering, The component of the Grid Management Charge that provides
and Client Relations '
Charge for the recovery of the ISO's costs, including, but not limited to

the costs of maintaining customer account data, providing
account information to customers, responding to customer
inquiries, calculating market charges, resolving customer

disputes, and the costs associated with the ISO’s Settlement,
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billing, and metering activities. Because this is a fixed charge
per Scheduling Coordinator ID, costs associated with activities
listed above also are allocated to other charges under the Grid
Management Charge according to formula set forth in

Appendix F, Schedule 1, Part A of this Tariff.
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Schedule 1

Grid Management Charge

Part A — Monthly Calculation of Grid Management Charge (GMC)

The Grid Management Charge consists of seven separate service charges: (1) the Core
Reliability Services Charge, (2) the Energy Transmission Services Net Energy Charge, (3) the .
Energy Transmission Services Uninstructed Deviations Charge, (4) the Forward Scheduling
Charge, (5) the Congestion Management Charge, (6) the Market Usage Charge, and (7) the
Settlements, Metering, and Client Relations Charge.

1. The rate in $/MW for the Core Reliability Services Charge will be calculated by
dividing the GMC costs, as determined in accordance with Part C of this
Schedule 1, allocated to this service category in accordance with Part E of this
Schedule 1, by the total of the forecasted Scheduling Coordinators’ metered non-
coincident peak hourly demand in MW for all months during the year.

2. The rate in $/MWh for the Energy Transmission Services Net Energy Charge will
' be calculated by dividing the GMC costs, as determined in accordance with Part
C of this Schedule 1, allocated to this service category in accordance with Part E
of this Schedule 1, by the total annual forecast Metered Control Area Load in
MWh. ’ '

3. The rate in $/MWh for the Energy Transmission Services Uninstructed Deviations
Charge will be calculated by dividing the GMC costs, as determined in )
accordance with Part C of this Schedule 1, allocated to this service category in
accordance with Part E of this Schedule 1, by the absolute value of total annual
forecast net uninstructed deviations (netted within a settlement interval) in MWh.

4. The rate in $ per Schedule for the Forward Scheduling Charge will be calculated

: by dividing the GMC costs, as determined in accordance with Part C of this
Schedule 1, allocated to this service category in accordance with Part E of this
Schedule 1, by the annual forecast number of non-zero MW Final Hour-Ahead
Schedules, including all awarded Ancillary Service bids. :

5. The rate in $/MWh for the Congestion Management Charge will be calculated by
~ dividing the GMC costs, as determined in accordance with Part C of this
Schedule 1, allocated to this service category in accordance with Part E of this
Schedule 1, by the total annual forecast Scheduling Coordinators’ inter-zonal
scheduled flow (excluding flows pursuant to Existing Contracts) per path in MWh.

6. The rate in $/MWh for the Market Usage Charge will be calculated by dividing the
GMC costs, as determined in accordance with Part C of this Schedule 1,
allocated to this service category in accordance with Part E of this Schedule 1, by
the annual forecast total purchases and sales (including out-of-market
transactions) of Ancillary Services, Supplemental Energy, Instructed Imbalance
Energy, and net Uninstructed Imbalance Energy (with uninstructed deviations
being netted by settlement interval) in MWh.

7. The rate for the Settiements, Metering, and Client Relations Charge will be fixed
at $500.00 per month, per Scheduling Coordinator Identification Number (“SC
ID") with an invoice value other than $0.00 in the current trade month.
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The rates for the foregoing charges shall be adjusted automatically each year, effective January 1
for the following twelve months, in the manner set forth in Part D of this Schedule.

Part B — Quarterly Adjustment, If Required
Each component rate of the Grid Management Charge will be adjusted automatically on a
quarterly basis, up or down, so that rates reflect the annual revenue requirement as stated in the
ISO's annual informational filing, if the estimated billing determinant volumes for that component,
" on an annual basis, change by 5% or more during the year. Such adjustment may be
implemented not more than once per calendar quarter, and will be effective the first day of the
next calendar month.

The rates will be adjusted in accordance with the following formula:

According to the formulae listed in Appendix F, Schedule 1, Part A with the billing determinant(s)
readjusted on a going-forward basis to reflect the 5% or greater change from the estimated billing
determinant provided in the annual informational filing. ‘

Part C — Costs Recovered through the GMC
~ As provided in Section 8 of the ISO Tariff, the Grid Management Charge includes the
following costs, as projected in the 1ISO's budget for the year to which the Grid Managment
Charge applies: : : o
o Operating costs (as defined in Section 8.2.2) -

¢ Financing costs (as defined in Section 8.2.3), including Start-Up and
Development costs and

e Operating and Capital Reserve costs (as defined in Section 8.2.4)

Such costs, for the ISO as a whole, are allocated to the seven service charges that comprise the
Grid Management Charge: (1) Core Reliability Services Charge, (2) Energy Transmission
Services Net Energy Charge, (3) Energy Transmission Services Uninstructed Deviations Charge,
(4) Forward Scheduling Charge, (5) Congestion Management Charge, (6) Market Usage Charge,
and (7) Settlements, Metering, and Client Relations Charge, according to the factors listed in Part
E of this Schedule 1, and

adjusted annually for:
« any surplus revenues from the previous year as deposited in the
Operating and Capital Reserve Account, as defined under Section
8.5, or deficiency of revenues, as recorded in a memorandum
account;

divided by:
« forecasted annual billing determinant volumes;

adjusted quarterly for:

¢ achange in the volume estimate used to calculate the individual Grid
Management Charge components, if, on an annual basis, the
change is 5% or more.

The Grid Management Charge revenue requirement formula is as follows:
Grid Management Charge revenue requirement =
e Operating Expenses + Debt Service + [(Coverage Requirement x Senior Lien

Debt Service) and/or (Cash Funded Capital Expenditures)] - Interest Earnings -
Other Revenues - Reserve Transfer

Where,
e Operating Expenses = O&M Expenses plus Taxes Other Than Income Taxes and
Penalties

Issued by: Charles F. Robinson, Vice President and General Counsel
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e O&M Expenses = Transmission O&M Expenses (Accounts 560-574) plus Customer
Accounting Expenses (Accounts 901-905) plus Customer Service and Informational
Expenses (Accounts 906-910) plus Sales Expenses (Accounts 911-91 7) plus
Administrative & General Expenses (Accounts 920-935) v

 Taxes Other Than Income Taxes = those taxes other than income taxes which
relate to 1ISO operating income (Account 408.1) '

e Penalties = payments by the ISO for penalties or fines incurred for violation of
WECC reliability criteria (Account 426.3) '

« Debt Service = for any fiscal year, scheduled principal and interest payments,
sinking fund payments related to balloon maturities, repayment of commercial paper
notes, net payments required pursuant to a payment obligation, or payments due on '
any ISO notes. This amount includes the current year accrued principal and interest
payments due in April of the following year. .

s Coverage Requirement = 25% of the Senior Lien Debt Service.

o Senior Lien Debt Service = all Debt Service that has a first lien on ISO Net
Operating Revenues (Account 128 subaccounts). : :

e Cash Funded Capital Expenditures = Post chrrent fiscal year capital additions
(Accounts 301-399) funded on a pay-as-you-go basis. .

o Interest Earnings = Interest earnings on Operating and Capital Reserve balances
(Account 419). Interest on bond or note proceeds specifically designated for capital
projects or capitalized interest is excluded. '

e Other Revenues = Amounts booked to Account 456 subaccounts. Such amounts
include but are not limited to application fees, WECC security coordinator
reimbursements, and fines assessed and collected by the 1SO.

o Reserve Transfer = the projected reserve balance for December 31 of the prior year:
' less the Reserve Requirement as adopted by the ISO Board and-FERC. If such
amount is negative, the amount may be divided by two, so that the reserve is
replenished within a two-year period. (Account 128 subaccounts)

e Reserve Requirement = 15% of Annual Operating Expenses.

A separate revenue requirement shall be established for each component of the Grid v
Management Charge by developing the revenue requirement for the ISO as a whole and then
assigning such costs to the seven service categories using the allocation factors provided in
Appendix F, Schedule 1, Part E of this Tariff. . ‘ .

Part D — Information Requirements
Budget Schedule

The ISO Governing Board shall set forth a budget schedule that shall specify the dates
for the budget posting and public workshop events noted below and other significant budget
related milestones providing an opportunity for public input. : '

Budget Posting
The ISO will post on its Internet site the preliminary proposed 1SO operating and capital

budget to be effective during the subsequent fiscal year, and the projected billing determinant
- volumes used to develop the rate for each component of the Grid Management Charge.
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Public Workshop

Subsequent to the website posting, and prior to (i) the Board approval of the budget and
(ii) the submission of the informational filing described in the next paragraph of this Part D, the
ISO shall hold a public budget workshop where it will provide an overview of and answer
questions from stakeholders on the proposed budget, cost allocation, and the charges for each of
the 1SOs services for the following year. '

Annual Informational Filing

The 1SO will make a filing each year no later than December 15, or the first business day
thereafter, at FERC that shall contain projected cost data on the 1SO presented in conformance
with the budget approved by the ISO Board and the FERC Uniform System of Accounts (USOA).
This filing shall contain such information as is required to update the GMC rates resulting from the
application of the formulae in Part A of this Schedule for the following calendar year.

Periodic Financial reports

. The ISO will create periodic financial reports consisting of an income statement, balance
sheet, statement of operating reserves, and such other reports as are required by the ISO Board
of Governors. The periodic financial reports will be posted on the ISO’s Website not less than

quarterly. »
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Part E — Cost Allocation

The Grid Management Charge revenue requirement, determined in accordance with Part
C of this Schedule 1, shall be allocated to the seven service charges specified in Part A of this
Schedule 1 as follows. Expenses projected to be recorded in each cost center shall be allocated
among the seven charges in accordance with the allocation factors listed in Table 1 to this
"Schedule 1. In the event the ISO budgets for projected expenditures for cost centers are not
specified in Table 1 to this Schedule, such expenditures shall be allocated based on the
allocation factors for the respective 1SO division hosting that newly-created cost center. Such
divisional allocation factors are specified in Table 1 to this Schedule 1.

Debt service expenditures for the 1SO’s year 2000 (or subsequently refinanced) bond offering
shall be allocated among the seven charges in accordance with the allocation factors listed in
Table 1 to this Schedule 1. Capital expenditures shall be allocated among the seven charges in
accordance with the allocation factors listed in Table 2 to this Schedule 1 for the system for which
the capital expenditure is projected to be made.

Any costs allocated by the factors listed in Table 1 and Table 2 to the Settiements, Metering, and
Client Relations category that would remain un-recovered after the assessment of the charge for
that service specified in Section 7 of Part A of this Schedule 1 on forecasted billing determinant
volumes shall be reallocated to the remaining GMC service categories in the ratios set forth in
Table 3 to this Schedule 1.

Costs allocated to the Energy Transmission Services category in the following tables are further

apportioned to the Energy Transmission Services Net Energy and Energy Transmission Services
Uninstructed Deviations subcategories in 80% and 20% ratios, respectively.

Table 1

O&M, Debt Service, and Other Expense Recoveries Cost Allocation Factors

CC# Cost Center " CRS ETS | ES CcM MU | SMCR | Total
1100|CEO Division , 44%| 22%} 4% 5% 10% 16%| 100%
1111|CEO - General 44%; 22%| 4% 5% 10% 16%| 100%
1241{MDO02 7% 0%| 14% 11% 28%|  40%| 100%
1521|Grid Planning 63%| 38%| 0% 0% 0% = 0%|. 100%
1300|Finance Division 44%| 21%| 4% 4% 10% 16%| 100%
1311|{CFO - General 4% 21%| 4% 4% 10% 16%| 100%
1321|Accounting 4%, 22%| 4% 5% 10% 16%| 100%
1331|Financial Planning and 44%| 22%| 4% 5% 10%|  16%| 100%

Treasury
1351|Facilities 44%; 21%| 4% 4% 10% 17%| 100%
1361|Security & Corporate 4% 21%| 4% 4% 10% 17%| 100%
Services
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10%

Engineerin

1400 Information Services 38% 7% 5% 9% 3% 100%
: Division
_ 1411|Chief Information Officer 38% 7%| 10% 5% 9% 31%| 100%
1422|Corporate & Enterprise 33% 7%| 1% 25% 13% 21%| 100%
Applications
1424|Asset Management 35% 6%| 11% 5% 11%| . 32%| 100%
1431|End User Support 38% 14%| 8% 3% 9% 27%| 100%
1432|Computer Operations 34% 9%| 12% 3% 9% 33%| 100%
and Infrastructure -
- |Services - - :
1433|Network Services 43%| 12%| 9% 3% 9% 24%; 100%
1441{Outsourced Contracts 42% 11%| 10% 3% 9% 25%| 100%
1442(Production Support 25% 0%| 18% 3% 8% 47%| 100%
1451 Information Support 25% 0%| 18% 3% 8% 47%| 100%
Services
1461|Control Systems 96% 2%} 0% 0% 1%| 1%| 100%
1462|Field Data Acquisition 21% 0%| 0% 0% 0% 79%| 100%
System (FDAS)
1463|Operations Systems 50% 3%| 6% 1% 6% 33%| 100%
Services
1466|Enterprise Applications 48% 7% 1% 1% 3% 39% 100%
1467|Settlement Systems 27% 11%| 2% 2% 5% 52% 100%
Services .
1468|Corporate Application 44%| 21%| 4% 4% 10% 17%| 100%
Support and
Administration
1469|Analytical and Reporting 10% 0%| 0% 65% 25% 0%| 100%
Applications .
1471|IT Planning 25% 0%| 18% 3% 8% 47%| 100%
1481|Markets and Scheduling 47% 3%| 24% 3% 18% 6%)] - 100%
System Services
1482(Market Systems Support 45% 1%| 19% 6% 24%| - 6%| 100%
Services
1500|Grid Operations 67%| 33%| 0% 0% 0% 0%| 100%
Division ‘
1511|VP Grid Operations 67%| 33%| 0% 0% 0% 0% 100%
1542iOutage Coordination 95% 5%| 0% 0% 0% 0%| 100%
1543|Loads and Resources 49%| 51%| 0% 0% 0% 0%| 100%
1544|Real-Time Scheduling 60%| 40%| 0% 0% 0% 0%| 100%
1545{Grid Operations 67%| 33%| 0% 0% 0% 0%| 100%
1546|Security Coordination 100% 0%| 0% 0% 0% 0%| 100%
1547{Engineering and 46%| 54%| 0% 0% 0% 0%| 100%
Maintenance
1548|OSAT Group - General 93% 7%| 0% 0% 0% 0%} 100%
1549|Operations Training 50%| 50%| 0% 0% 0% 0%| 100%
1554(Special Projects 43%| 57%| 0% 0% 0% 0%| 100%
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1558|Transmission 58%| 42%| 0% 0% 0% 0%| 100%
Maintenance , ‘
1559|Operations Application 60%| 40%| 0% 0% 0% . 0%| . 100%
Support -
1561|Operations Engineering 65%| 35%| 0% 0% 0% 0%| 100%
South : : B
1562|Operations Engineering 55%| 45%| 0% 0% 0% 0% 100%
North , ’
1563|Operations Coordination 75%| 25%| 0% 0% 0% 0%| 100%
1564|Operations Scheduling 100% 0%| 0% 0% 0% 0%| 100%
1565|Pre-Scheduling and 77%| 23%) 0% 0% 0% 0%| 100%
Support
1566|Regional Coordination - 100% 0%| 0% 0% 0%| 0%| 100%
General .
1600|/Legal and Regulatory 36%| 22%| 4% 7% 17% 15%{ 100%
Division » v
1611|VP General Counsel - 36%| 22%| 4% T% 17%| 15%| 100%
‘ General ' 1
1631|Legal and Regulatory 44%| 22%| 4% 5% 10% 16%| 100%|
1641 |Market Analysis 15%] 26%| 0% 20% 31% 7%| 100%
1642|Market Surveillance 25%| 25%| 0% 25% 25%| 0%| 100%
: Committee '
1651|Board of Governors 44%| 22%| 4% 5% 10%|  16%| 100%
1661[Compliance - General 22%| 20%| 12% 0% 29% 17%| - 100%
1662|Compliance - Audits 8% 0%| 0% 0% 50% -42% 100%
1700|Market Services 17% 2%| 9% 9% 20% 41%| 100%
Division
1711|VP Market Services - 17% 2%| 9% 9% 20% 41%| 100%
General .
1721|Billing and Settlements- 25% 0% 0% 0% 0% 75%]| 100%
General ,
1722|Business Development 0% 0%| 0% 0% 0% 100% 100%
Support , ,
1723|RMR Settlements 80%| 20%| 0% 0% 0% 0%| 100%
1724{BBS - PSS 0% 0%| 0% 0% 0%| 100%| = 100%;.
1725|BBS - FSS 0% 0%| 0% 0% 0%| 100%| 100%
1731|Contracts and Special 43% 7%| 0% 0% 0%|  50%| 100%
Projects :
1741|Client Relations 0% 0% 0% 0% 0% 100%| 100%
1751{Market Operations - 31% 0%| 15%| 15%| 35% 4%| 100%
General : _
1752{Manager of Markets 27% 5%| 27% 22% 18% 0%] 100%
1753|Market Engineering 21% 0%| O0%| 28%| 43% 7% 100%
1755|Business Solutions 6% 0%| 47% 12% 29% 6%| 100%
1756|Market Quality - General 0% 0%| 0% 0% 71% 29%| 100%
1757 |Market Integration 7% 0%| 30% 30% 26% 7%| 100%
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- 1800|Corporate and 44%| 21%| 4% 4% 10% 16%| 100%
Strategic Development
v Division :
1811|VP Corporate and 44%| 21%| 4% 4% 10% 16% 100%
Strategic Development -
General
1821|Communications 44%|. 22%| 4% 5% 10% 16% 100%
1831|Strategic Development 44%| 22%| 4% 5% 10% 16%| 100%
1841(Human Resources 44%| 21%| 4% 4% 10% 17%| 100%
1851|Project Office 44%| 22%| 4% 5% 10% 16%| 100%
1861|Regulatory Policy 44%| 22%| 4% 5% 10% 16%| 100%

Other Revenue and Credits

SC Application and 0% 0%| 0% 0% 0%| 100% 100%
Training Fees , .

- |WECC 100% 0% 0% 0% 0%| - 0%| 100%
Reimbursement/NERC -
Reimbursement
Interest Earnings 37% 12%] 9% 5% 11% 25% 100%

Debt Service Related 33% 8%| 15%| = 5% 9% 29% 100%
Allocations
Table 2

Capital Cost Allocation Factors

System ‘ CRS ETS | FS CM MU | SMCR | Total
ACC Upgrades (Communication 100% 0%| 0% 0% 0% 0%] 100%
between ISO & IOUs) - '

Ancillary Services Management 15% 0%| 40% 0% 45% 0% 100%
(ASM) Component of SA ‘ ,
Application Development Tools 23% 0%| 22% 3% 7% 45%| 100%
Automated Dispatch System 50% 0%| 25% 0% 20% 5%| 100%
(ADS)

Automated Load Forecast System 70% 0%} 10% 0% 20% 0%! 100%
(ALFS)

Automatic Mitigation Procedure 85% 0% 0% 0% 15% 0% 100%
(AMP) ,

Backup systems 23% 0%} 22% 3% 7% 45%| 100%
(Legato/Quantum) '
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Balance of Business Systems 0% 0%| 0% 0% 0% 100% 100%
(BBS) ’
Balancing Energy Ex Post Price 50% 0%| 20% 10% 20% 0% 100%
(BEEP) Component of SA .
Bill's interchange Schedule (BITS) 85% 0%| 0% 0% 15% 0%| 100%
CaseWise (process modeling tool) 44%| 21%| 4% 4% 10% 17%| 100%
CHASE 44% 21%| 4% 4% 10% 17%| 100%
Common Information Model (CIM) 100% 0%| 0% 0% 0%| - 0% 100%
Compliance (Blaze) 19%| 16%| 10% 0% 33% 22%]| 100%
Congestion Management (CONG) 10% 0%| 0% 65% 25% 0% 100%
(Component of SA)
Congestion Reform-DSOW 50% 0%| 0% 50% 0% 0%| 100%
‘[Congestion Revenue Rights (CRR) 0% 0%| 0% 80% 20% 0% 100%
DataWarehouse 24% 18%| 6% 9% 24% 18%| 100%
Dept. of Market Analysis Tools - 15%1 26%| 0% 20% 31% 7% 100%
(SAS/MARS)
Dispute Tracking System 0%; 0%| 0% 0% 0%| 100%| 100%
(Remedy)
Documentum 4% 21%| 4% 4% 10% 17% 100%
Electronic Tagging (Etag) 100% 0%| 0% 0% 0% 0% 100%
Energy Management,System 100% 0%| 0% 0% 0% 0% >100% :
(EMS) o ,
Engineering Analysis Tools A 60%| 40%| 0% 0% 0% 0%{ 100%
Evaluation of Market Separation 0% 0%| 0% 50% 50% 0%} 100%
Existing Transmission Contracts 25% 0%| 20% 15% 20% 20%| 100%
Calculator (ETCC)
FERC Study Software 0% 0%| 0% 0%| 100% 0%| 100%
Firm Transmission Right (FTR) 0% 0%! 15% 60% 15% 10%| 100%
and Secondary Registration
System (SRS)
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Global Resource Reliability 75%| 15%| 0% 0% 10% 0% 100%
Management Application -

(GRRMA)

Grid Operations Training Simulator 56% 44%| 0% 0% 0% 0%| 100%
(GOTS) ,
Hour-Ahead Data AnalysisTool, 0% 0%| 100% 0% 0% 0% 100%
Day-Ahead Data AnalysisTool, . :

Human Resources - } 44%| 21%| 4% 4% 10% 17%| 100%
IBM Contract 37%| 14%| 10% 4% 9% 26%| 100%
Integrated Forward Market (IFM) 10% 0%| 35% 0% 55% 0%| 100%
Internal Development | 23%|  0%| 22%|  3%|  7%|  45%| 100%
Interzonal Congestion : 50% 0%| 0% 50% 0% 0% 100%
Management reform - Real Time

Land and Building Costs 44%| 21%| 4% 4% 10% 17%|° 100%
Local Area Network (LAN) 44% 21%| 4% 4% 10% 17% 100% |
Locational Marginal Pricing 10% 0%| 35% 0% 55% 0% 100%
(LMPM) _ _

Market Transaction System (MTS) 0% 0% 0% 0%| 100% 0% 100%
Masterfile 20% 0%| 20% 0% 55% 5% 100%
MDO02 Capital 7% 0%| 14% 11% 28% 40%| 100%
Meter Data Acquisition System 0% 0%| 0% 0% 0%| 100%| 100%
(MDAS)

Miscellaneous (2004 related 23% 0%| 22% 3% 7% 45% 100%
projects) ' ‘
Monitoring (Tivoli) 23% 0% 22% 3% 7% 45%| 100%
New Resource Interconnection 100%| © 0%| 0% 0% 0% 0% 100%
(NRI) .

New System Equipment 23% 0%| 22% 3% 7% 45%| 100%
(replacement of owned equipment) ‘

NT/web servers 44%( 21%| 4% 4% 10% 17%| 100%
NT-servers 44% 21%| 4% 4% 10% 17%( 100%

Issued by: Charles F. Robinson, Vice President and General Counsel
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Oracle Enterprise Manager (OEM) 27% 0%| 18% 5% 9% 41% 100%

Office Automation - desktop/laptop 44% 21%] 4% 4% 10% 17%| 100%

(OA) .

Office equipment (scanner, printer, 44%| 21%| 4% 4% 10% 17% 100%
‘|copier, fax, Communication

Equipment) '

Open Access Same Time 10% 0%| 25% 10% 35% 20%( 100%

Information System (OASIS) _

Operational Meter Analysis and 0% 0%| 0% 0% 0% 100%| 100%

Reporting (OMAR)

Oracle Corporate Financials 44%| 21%| 4% 4% 10% 17%( 100%
|Oracle Licenses 27% 0%| 18% 5% 9% 41%( 100%

Oracle Market Financials BBS 0% 0%| 0% 0% 0%| 100%| 100%

Out of Sequehce Market Operation 5% 5% 0% 0% 90% 0% 100%

Settlements Information System

(00S) ’

Outage Scheduler (OS) 50% 0%]| 10% 20% 20% 0%| 100%

Participating Intermittent Resource 0% 0%| 94% 0% 6% 0% 100%

Project (PIRP)

Physical Facilities Software 44%| 21%| 4% 4% 10% 17%| 100%

Application/Furniture/Leasehold

Improvements

Process Information System (PI) 80% 0% 0% 0% 10% 10%| 100%

Rational Buyer 100% 0%| 0% 0% 0% 0%| 100%

Real Time Enérgy» Dispatch 100% 0% 0% 0% 0%| 0%| 100%

System (REDS) ‘

Real Time Nodal Market 35% 0%} 10% 0% 55% 0%| 100%

Reliability Management System 100% 0%| 0% 0% 0% 0%| 100%|

(RMS)

Remedy (related to Transmission 100% 0%| 0% 0% 0% 0%] 100%

Registry, New Resource

Interconnection, and Resource

Registry)

Remote intelligent Gateway (RIG) 100% 0%| 0% 0% 0% 0%| 100%

& Data Processing Gateway

(DPG) .

Resource Register (RR) 100% 0%| 0% 0% 0% 0% 100%

Issued by: Charles F. Robinson, Vice President and General Counsel
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RMR Application Validation Engine 100% 0%| 0% 0% 0% 0%- 100%
(RAVE) : : f
Scheduling & Logging for ISO 65% 0%] 15% 5% 15%| - 0%| 100%
California (SLIC) -

Scheduling Architecture (SA) 24% 0%| 20% 26% 30% 0% 100%
Scheduling Infrastructure (Sl) 0%| . 0%| 94% 0% 6% 0%| 100%
Scheduling Infrastructure Business 0% 0%| 94% 0% 6% — 0% i100%
Rules (SIBR) ~ :

Security Constrained Economic 40% 0%| 0% 0% 60%]  0%| 100%
Dispatch (SCED) | -

Security- External/Physical 44%) 21%|] 4% 4% 10% 17%| 100%
Security-ISS (CUDA) _ ' - 23% 0%] 22% 3% 7% 45% ‘ 100%
Settlements and Market Clearing 0% 0%| 0% 0% 0%| .100%| 100%
Sign Board (Symon Board maint.) 44%| 21%| 4% 4% 10%| 17% | ,100%
Startup Costs through 3/31/98, 44%| 21%| 4% 4% v 10% 17%| 100%|
Working Capital-3 months. ' , )
Storage (EMC symmetrix) C19%|  10%| 14% 4% 12% 42%| 100%

System Equipment Buyouts (lease 43% 1%] 7% 2% 1% 36% 100%
buyouts) ' '

Telephone/PBX . 44%| 21%| 4% 4% 10% 17%| 100%
Training Systems 23% 0%| 22% 3% 7% 45%| 100%
Transmission Constrained Unit 100% 0%| 0% O% 0% 0% 100%
Commitment (TCUC) Must Offer : ' o ’
Obligation ,
Transmission Map Plotting & 50% 50%| 0% 0% 0% 0% 100%
Display : .

Trustee Costs, Interest- 54% - 1%[ 11%| 16% 17% 2% 100%
Capitalized, User Groups

Utilities - System i.e. Print drivers 23% 0%| 22% 3% 7% 45% 100%
Vitria.(Middleware) , 23% 0%| 22% 3% 7% 45% 100%
Wide Area Network (WAN) 4% 2%| 19% 1% 8% 29% 100%
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Capital Expenditures for Systéms 32% 7%| 15% 6% 11% 29%| 100%
not Specified

Table 3

Reallocation Factors for Projected Unrecovered Portion of
Settlements, Metering, and Client Relations Revenue Requirement

CRS ETS | FS CM MU | SMCR | Total

Functional Association of 0.0% |70.3%]0.0%| 82% | 21.4% | 0.0% | 100.0%
Settlements, Metering, and : »
Client Relations

Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: October 31, 2003 Effective: January 1, 2004



Exh. No. ISO-20, Page 36 of 41

CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION

FERC ELECTRIC TARIFF

FIRST REPLACEMENT VOLUME NO. Il

SABP 2.3.4

SABP 2.3.5

Third Revised Sheet No. 641
Superseding Second Revised Sheet No. 641

-any of which may submit comments and objections to the ISO within

two weeks of the date of posting of the draft on the ISO Home Page.
Final Payments Calendar '

No later than October 31 in each year, the 1ISO will publish pursuant
to Section 11.24.1 of the ISO Tariff the final ISO Payments Calendar
for the following calendar year, after considering the comments and
objections received from Scheduling Coordinators, Black Start
Generators, Participating TOs and Owners. The final ISO Payments
Calendar will be posted on the ISO Home Page.

Update the Final Payments Calendar

If as a result of a tariff amendment approved by FERC the final ISO
Payments Calendar developed in accordance with SABP 2.3.3 and
2.3.4 above is rendered inconsistent with the timing set forth in the

. tariff, the ISO shall update the final ISO Payments Calendar to make

SABP 2.3.6

SABP 3
SABP 3.1

it consistent with the tariff as approved by FERC on the date on
which the tariff amendment goes into effect. The ISO shall
simultaneously send out a notice to market participants that the final
ISO Payments Calendar has been revised. Lo

Final Calendar Binding

The final ISO Payments Calendar shall be binding on the ISO and on
Scheduling Coordinators, Black Start Generators, Participating TOs
and Owners. _

COMPUTATION OF CHARGES
Description of Charges to be Settled

The ISO shall, based on the Settlement Quality Meter Data it has
received, or, if Settlement Quality Meter Data is not available, based
on the best available information or estimate it has received,
calculate the following: '

(a) the amount due from each Scheduling Coordinator for its
share for the relevant month of the seven components of the
Grid Management Charge in accordance with the formula
located in Appendix F, Schedule 1, Part A of this Tariff.
These Charges shall accrue on a monthly basis.

(b) the amount due from each Scheduling Coordinator for the
Grid Operations Charge in accordance with Appendix F,
Schedule 2 of this Tariff. This charge shall accrue on a
monthly basis.

(©) the amount due from and/or owed to each Scheduling
Coordinator for the Charge for each Ancillary Service in
accordance with Appendix C, for each of the Settlement
Periods of Day 0. ' '

Issued by: Charles F. Robinson, Vice President and General Counsel
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than payments calculated as due to the ISO Creditors for the
same Trading Day. These charges will be aliocated
amongst the Scheduling Coordinators who traded on that
Trading Day pro rata to their metered Demand (including
exports) in MWh of Energy for that Trading Day. In the
event that the charges due from ISO Debtors are higher than
the payments due to ISO Creditors, the ISO shall allocate a
payment to the Scheduling Coordinators who traded on that
Trading Day pro rata to their metered Demand (including
exports) in MWh of Energy for that Trading Day.

(d) amounts required with respect to payment adjustments for
regulating Energy as calculated in accordance with Section
2.5.27.1 of the ISO Tariff. These charges will be allocated
amongst the Scheduling Coordinators who traded on that
Trading Day pro rata to their metered Demand (lncludlng
exports) in MWh for that Trading Day.

SABP 3.2 Method of Settlement of Charges
SABP 3.21 Settlement of Payments to/from Scheduling Coordinators and
Participating TOs

The I1SO will calculate for each charge the amounts payable by the
relevant Scheduling Coordinator, Black Start Generator or
Participating TO for each Settlement Period of the Trading Day, and
the amounts payable to that Scheduling Coordinator, Black Start
Generator or Participating TO for each charge for each Settlement
Period of that Trading Day and shall arrive at a net amount payable
for each charge by or to that Scheduling Coordinator, Black Start
Generator or Participating TO for each charge for that Trading Day.
Each of these amounts will appear in the Preliminary and Final
Settlement Statements that the ISO will provide to the relevant
Scheduling Coordinator, Black Start Generator or Participating TO as
provided in SABP 4.

The seven components of the Grid Management Charge will be
included in the Preliminary Settiement Statement and Final
Settlement Statement with the other types of charges referred to in
SABP 3.1, but a separate invoice for the Grid Management Charge,
stating the rate, billing determinant volume, and total charge for each
of its seven components, will be issued by the ISO to the Scheduling
Coordinator.

SABP 4 SETTLEMENT STATEMENTS
SABP 4.1 Preliminary Settlement Statements
SABP 4.1.1 Timing of Preliminary Settlement Statements

The ISO shall provide to each Scheduling Coordinator, Black Start
Generator or Participating TO for validation a Preliminary Settlement
Statement for each Trading Day in accordance with the ISO
Payments Calendar.

" Issued by: Charles F. Robinson, Vice President and General Counsel
Issued on: October 31, 2003 Effective: January 1, 2004
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ISOContact

If the ISO does not agree with the amount claimed or if it requires
additional information, it shall make reasonable efforts (taking into
account the time it received the notice of dispute and the complexity
of the issue involved) to contact the relevant Scheduling Coordinator,
Black Start Generator or Participating TO to resolve the issue before
issuing the Final Settlement Statement. If it is not possible to contact
the relevant party, the 1SO shall issue the Final Settlement
Statement without taking into account the dispute notice.

Payment Pending Dispute

Each Scheduling Coordinator, Black Start Generator or Participating
TO which receives an invoice shall pay any net debit and shall be
entitled to receive any net credit shown in the invoice on the
Payment Date, whether or not there is any dispute regarding the

- amount of the debit or credit. The provisions of Section 13 (Dispute

SABP 4.5
SABP 4.5.1

SABP 4.5.2

SABP 5

Resolution) of the ISO Tariff shall apply to the disputed amount.

Settiement Statement Re-runs
Notice

If a Scheduling Coordinator, Black Start Generator or Participating
TO, (having made reasonable efforts to resolve with the ISO any
dispute relating to a Preliminary Settlement Statement pursuant to
SABP 4.4) requires a Settlement Statement re-run, it shall send at-
any time to the 1SO Governing Board a notice in writing.

ISO Tariff

The provisions of Sections 11.6.3, 11.6.3.1,11.6.3.2 and 11.6.3.3 of
the ISO Tariff relating to Settlement Statement re-runs shall apply to
all Scheduling Coordinators, Black Start Generators or Participating
TOs who require a Settlement re-run in accordance with this SABP
45, '

INVOICES

The ISO shall provide 6n the day specified in the ISO Payments
Calendar an invoice in the format set out in SABP Appendix |
showing: B

(@) amounts which according to each of the Preliminary and
Final Settlement Statements of that Billing Period are to be
paid from or to each Scheduling Coordinator, Black Start
Generator or Participating TO;

(b) the Payment Date, being the date on which such amounts
are to be paid or received and the time for such payment;
and

(c) details (including the account number, bank name and Fed-
Wire transfer instructions) of the ISO Clearing Account to
“which any amounts owed by the Scheduling Coordinator,
Black Start Generator or Participating TO are to be paid.

Issued by: Charles F. Robinson, Vice President and General Counsel
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A separate invoice for the Grid Management Charge, stating the
rate, billing determinant volume and total charge for each of its seven
components, will be issued by the 1SO to the Scheduling -
Coordinator.

A separate invoice for Interest, issued on the preliminary.invoice
date, stating the total charges for each Trade Month in which interest
is charged, will be issued by the I1SO. ‘

PAYMENT PROCEDURES
Time of Payment
Payment Date

Subject to SABP 6.1.2, payment will be made by the ISO and by
each Scheduling Coordinator, Black Start Generator and
Participating TO on the Payment Date as set forth in Section 11.3.2.

v Prepayments

(a) A Scheduling Coordinator may choose to pay at an earlier
date than the Payment Date specified in the ISO Payments
Calendar by way of prepayment provided it notifies the- ISO
by electronic means before submitting its prepayment.

(b) Prepayment notifications must specify the dollar amount
prepaid. ’
(c) Prepayments must be made by Scheduling' Coordinators via

Fed-Wire into their ISO prepayment account designated by
the 1SO. The relevant Scheduling Coordinator shall grant
the 1SO a security interest on all funds in its ISO prepayment
account. -

(d) On any Payment Date the 1SO shall be entitled to cause
funds from the relevant Scheduling Coordinator’s 1ISO
prepayment account to be transferred to the ISO Clearing
Account in such amounts as may be necessary to discharge
in full that Scheduling Coordinator’s payment obligation
arising in relation to that Payment Date. :

(e) Any funds held in the relevant Scheduling Coordi'nator’s 1ISO
prepayment account shall be treated as part of that
Scheduling Coordinator’s Security. E

i) Interest (or other income) accruing on the relevant
Scheduling Coordinator’s 1SO prepayment account shall
inure to the benefit of that Scheduling Coordinator and shall
be added to the balance of its ISO prepayment account on a
monthly basis. _

(9) Funds held in an 1ISO prepayment account by a Scheduling
. Coordinator may be recouped, offset or applied by the ISO
‘to any outstanding financial obligations of that Scheduling
Coordinator to the 1SO or to other Scheduling Coordinators
under this Protocol.

Issued by: Charles F. Robinson, Vice President and General Counsel
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SABP 6.5.3

SABP 6.5.4

SABP 6.6
- SABP 6.6.1

SABP 6.6.2

SABP 6.7

excess will be credited to the Surplus Account pursuant to
SABP 6.5.2(a). '

(9] The funds referred to in SABP 6.5.2(a) pertaining to default

interest referred to in SABP 6.10.5 shall first be applied towards
any unpaid creditor balances for the trade month in which the
default interest was assessed and second to any other unpaid
creditor balances Only after all unpaid creditor balances are
satisfied in full will any excess funds pertaining to default
interest be credited to the Surplus Account pursuant to SABP
6.5.2(a).

Distribution of Funds

In the event that there are funds in the 1ISO Surplus Account in excess
of an amount to be determined by the 1ISO Governing Board and noticed
by the 1SO to Market Participants, the amount of such excess will be.
distributed to Scheduling Coordinators using the same method of
apportioning the refund as the method employed in apportioning the
liability for the Grid Management Charge.

Trust

All amounts standing to the credit of the ISO Surplus Account will be
held at all times on trust for Market Participants in accordance with this
Protocol.

System Failure
At I1SO Debtor’s Bank

If any ISO Debtor becomes aware that a payment will not, or is unlikely
to be, remitted to the 1SO Bank by 10:00 am on the relevant Payment
Date for any reason (including failure of the Fed-Wire or any computer
system), it shall immediately notify the ISO, giving full details of the
payment delay (including the reasons for the payment delay). The ISO
Debtor shall make all reasonable efforts to remit payment as soon as

possible, by an alternative method if necessary, to ensure that funds are

received for value no later than 10:00 am on the Payment Date, or as
soon as possible thereafter.

At the 1SO’s Bank

In the event of failure of any electronic transfer system affecting the ISO
Bank, the ISO shall use reasonable efforts to establish alternative
methods of remitting funds to the ISO Creditors’ Settlement Accounts by
close of banking business on that Payment Date, or as soon as possible
thereafter. The ISO shall notify the ISO Debtors and the ISO Creditors
of occurrence of the system failure and the alternative methods and
anticipated time of payment.

Payment Default

Subject to SABP 6.8, if by 10:00 am on a Payment Date the I1SO, inits
reasonable opinion, believes that all or any part of any amount due to
be remitted to the ISO Clearing Account by any Scheduling
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8.3 Allocation of the Grid Management Charge Among Scheduling Coordinators and
The costs recovered through the Grid Management Charge shall be allocated to the three

seven service charges that comprise the Grid Management Charge. If the ISO's revenue
rRequirement for any service charge changes from the most recent FERC-approved revenue
requirement for that service charge, the costs recovered through that service charge shall be
delineated in a filing to be made at FERC as set forth in Section 8.4. The seven three service

charges are as follows:
(1 Control-Area Core Reliability Services Charge,

2 Energy Transmission Services Net Energy Charge,

Congestion-ManagementChargeand

(3) Ancillary-Services-and-Real-Time-Energy-Operations-Charge Energy Transmission

Services Uninstructed Deviations Charge,

(4) Forward Scheduling Charge,

(5) Congestion Management Charge,

(6) Market Usage Charge, and

(7) Settlements, Metering, and Client Relations Charge.

The three- seven charges shall be levied separately monthly in arrears on all Scheduling

Coordinators and-OtherAppropriate-Parties—based on the billing determinants specified below

for each charge_in accordance with formulae set out in Appendix F, Schedule 1, Part A of this

Tariff.

8.3.1 Control-Area Core Reliability Services Charge.

The Gontrol-Area Core Reliability Services Charge for a Scheduling Coordinator er-Other

Appropriate-Party is calculated using the Scheduling Coordinator’'s metered non-coincident

peak hourly demand during the month (in megawatts) as-the-produsct-of the-rate-forthe-Coentrol
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Coerdinator-or-Other-Appropriate-Party. The rate for the Control-Area- Core Reliability Services

Charge is determined by dividing the GMC costs allocated to this service category, including a

specified percentage of the costs for the Settlements, Metering, and Client Relations Charge

determined to be in excess of what is recovered by that charge, by the total of the forecasted

metered non-coincident peak hourly demand for all months during the year,Control-Area-Gross
Load-and-exports; according to the formula in Appendix F, Schedule 1, Part A of this Tariff.

8.3.2___Energy Transmission Services Net Energy Charge-Gengestion-Management
Charge.

The Energy Transmission Services Net Energy Charge Congestion-ManagementCharge for
each Scheduling Coordinator erOther-Appropriate-Rarty-is calculated using that Scheduling

Coordinator's Metered Control Area Load (in megawatt hours) as-the-preductof the rate forthe

rate for the Energy Transmission Services Net Energy Charge Congestion-Management-Gharge

is determined by dividing the GMC costs allocated to this service category, including a specified

percentage of the costs for the Settiements, Metering, and Client Relations Charge determined

to be in excess of what is recovered by that charge, by the total forecasted Metered Control

Area Load,Se

according to the formula in Appendix F, Schedule 1, Part A of this Tariff.

8.3.3 Energy Transmission Services Uninstructed Deviations Charge-Anecillary
Servi | Real-Time-E o 4 cl _

The Energy Transmission Services Uninstructed Deviations Charge Ansillan-Services-and

Real-Time-Energy-Operations-Charge for each Scheduling Coordinator-o~Other-Appropriate

Party is calculated using that Scheduling Coordinator’s net uninstructed deviations by

settlement interval
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. The rate for

the Ancillary-Sepvices-and-Real-Time-Energy-OperationsEnergy Transmission Services

Uninstructed Deviations Charge is determined by dividing the GMC costs allocated to this

service category, including a specified percentage of the costs for the Settlements, Metering,

and Client Relations Charge determined to be in excess of what is recovered by that charge, by

the total forecasted net uninstructed deviations by settlement interval purchases-and-sales-of

8.3.4 Forward Scheduling Charge.

The Forward Scheduling Charge for each Scheduling Coordinator is calculated using the sum of

that Scheduling Coordinator’s Final Hour-Ahead Schedules, including all awarded Ancillary

Services bids, with a value other than 0 MW, submitted fo the scheduling

infrastructure/scheduling application system. The rate for the Forward Scheduling Charge is

determined by dividing the GMC costs allocated to this service category, including a specified

percentage of the costs for the Settlements, Metering, and Client Relations Charge determined

to be in excess of what is recovered by that charge, by the total forecasted Final Hour-Ahead

Schedules and awarded Ancillary Service bids submitted to the 1SO, according to the formula in

Appendix F, Schedule 1, Part A of this Tariff.

8.3.5 _Congestion Management Charge.

The Congestion Management Charge for each Scheduling Coordinator is calculated as the

product of the rate for the Congestion Management Charge and the absolute value of the net

scheduled inter-zonal flow (excluding flows pursuant to Existing Contracts) per path for that

Scheduling Coordinator. The rate for the Congestion Management Charge is determined by

dividing the GMC costs allocated to this service category, including a specified percentage of

the costs for the Settlements, Metering, and Client Relations Charge determined to be in excess

of what is recovered by that charge, by the total forecasted inter-zonal scheduled flow
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(excluding flows pursuant to Existing Contracts) per path in MWh, according to the formula in

Appendix F, Schedule 1, Part A of this Tariff.

8.3.6 Market Usage Charge.

The Market Usage Charge for each Scheduling Coordinator is calculated using the absolute

value of the Scheduling Coordinator's market purchases and sales of Ancillary Services,

Supplemental Energy, Instructed Imbalance Energy, and net Uninstructed Imbalance Energy

(with uninstructed deviations being netted by settlement interval). The rate for the Market

Usage Charge is determined by dividing the GMC costs allocated to this service category,

including a specified percentage of the costs for the Settlements, Metering, and Client Relations

Charge determined to be in excess of what is recovered by that charge, by the total forecasted

number of market purchases and sales, according to the formula in Appendix F, Schedule 1,

Part A of this Tariff.

8.3.7 Settlements, Metering, and Client Relations Charge.

The Settlements, Metering, and Client Relations Charge for each Scheduling Coordinator is

fixed at $500.00 per month, per Scheduling Coordinator ID with an invoice value other than

$0.00 in the current trade month, as indicated in Appendix F, Schedule 1, Part A of this Tariff.

Excess GMC costs related to the provision of these services that are not recovered through this

charge are allocated to the other GMC service categories as specified above and in

Appendix F, Schedule 1, Part E of this Tariff.

8.4 Calculation and Adjustment of the Grid Management Charge
The threeseven charges set forth in Section 8.3 that comprise the Grid Management Charge

shall be calculated through the formula set forth in Appendix F, Schedule 1, Part A of this Tariff.

The formula set forth in Appendix F, Schedule 1, Part C of this Tariff sums the Operating Costs

(less any available expense recoveries), Financing Costs, and Operating and Capital Reserves

Costs associated with each of the seven ISO service charges to obtain a total revenue

requirement. This revenue requirement is allocated among the seven charges of the GMC

through the application of the factors specified in Appendix F, Schedule 1, Part E of this
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a-whole-and-then-assigning-such-costs-to-the-three-service-categories- The revenue

requirement for each service shall then be divided by the forecast annual or periodic billing
determinant volume to obtain a rate for each service, which will be payable by Scheduling

Coordinators and-Other-Appropriate-Parties-as set forth in Section 8.3. The rates so

established maywill be adjusted annually, through the operation of the formula set forth in

Appendix F, Schedule 1, Part A of this Tariff. The ISO shall make an informationalereversuch

a filing with the FERC each

vear, before the adjusted rates go into effect, as described in Appendix F, Schedule 1, Part D of

this Tariff underSection-205-of the Federal Power-Act to reflect any change in the annual
revenue requirement, variance between forecast and actual costs for the previous year or
period, or any surplus revenues from the previous year or period (as defined in Section 8.5), or
the inability to recover from a Scheduling Coordinator er-Other-Appropriate-Party its share of the
Grid Management Charge, or any under-achievement of a forecast of the billing determinant
volumes used to establish the rates. Appendix F, Schedule 1, Part B of this Tariff sets forth the
conditions under which a quarterly adjustment to the Grid Management Charge will be made
8.41 Credits and Debits of the Grid Management Charge.

In addition to the adjustments permitted under Section 11.6.3.3, the 1ISO shall credit or debit, as
appropriate, the account of a Scheduling Coordinator er-Other-Appropriate-Party for any
overpayment or underpayment of the Grid Management Charge that the ISO determines

occurred due to error, omission, or miscalculation by the ISO or the Scheduling Coordinator er

Other-Appropriate Party.

8.5 Operating and Capital Reserves Account.
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Revenues collected to fund the ISO financial operating reserves shall be deposited in an
Operating and Capital Reserves Account until such account reaches a level specified by the

ISO Governing Board. The Operating and Capital Reserves Account shall be calculated

separately for each GMC service category (Core Reliability Services, Energy Transmission

Services, Forward Scheduling, Congestion Management, Market Usage, and Settlements,

Metering and Client Relations). If the Operating and Capital Reserves Account as calculated for

such service category is fully funded, surplus funds will be considered an offset to the revenue

requirement inof the next fiscal year's-operating-budget.

* % &k

Congestion Management The component of the Grid Management Charge that provides
Charge

for the recovery of the ISO’s costs of operating the Congestion

Management process, including, but not limited to, the




Control Area Gross Load
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management and operation of inter-zonal congestion markets,

adjustment bids, taking Firm Transmission Rights and Existing

Contracts into account, and determining the price for mitigating

congestion for flows on congested paths. The formula for

determining the Congestion Management Charge is set forth in

Appendix F, Schedule 1, Part A of this Tariff.

* % %

For the purpose of calculating and billing the-Grid-Management
Charge; Minimum Load Costs, Emission Costs Charge and
Start-Up Fuel Costs Charge, Control Area Gross Load is all
Demand for Energy within the ISO Control Area. Control Area
Gross Load shall not include Energy consumed by:

(@) generator auxiliary Load equipment that is dedicated to
the production of Energy and is electrically connected at the
same point as the Generating Unit (e.g., auxiliary Load
equipment that is served via a distribution line that is separate
from the switchyard to which the Generating Unit is connected
will not be considered to be electrically connected at the same
point); and

(b) Load that is isolated electrically from the 1ISO Control

Area (i.e., Load that is not synchronized with the ISO Control

Area).




Core Reliability Services
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The component of the Grid Management Charge that provides

Charge

Energy Transmission

Services Net Energy
Charge

for the recovery of the ISO’s costs of providing a basic, non-

scalable level of reliable operation for the 1ISO Control Area and

meeting regional and national reliability requirements. The

formula for determining the Core Reliability Services Charge is

set forth in Appendix F, Schedule 1, Part A of this Tariff.

The component of the Grid Management Charge that provides,

in conjunction with the Energy Transmission Services

Uninstructed Deviations Charge, for the recovery of the ISO’s

costs of providing reliability on a scalable basis, i.e., a function

of the intensity of the use of the transmission system within the

Control Area and the occurrence of system outages and

disruptions. The formula for determining the Energy




Energy Transmission
Services Uninstructed

Deviations Charge

Forward Scheduling
Charge

Grid Management Charge
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Transmission Services Net Energy Charge is set forth in

Appendix F, Schedule 1, Part A of this Tariff.

The component of the Grid Management Charge that provides,

in conjunction with the Energy Transmission Services Net

Energy Charge, for the recovery of the ISO’s costs of providing

reliability on a scalable basis, in particular for the costs

associated with balancing transmission flows that result from

uninstructed deviations. The formula for determining the

Energy Transmission Services Uninstructed Deviations Charge

is set forth in Appendix F, Schedule 1, Part A of this Tariff.

* % %

The component of the Grid Management Charge that provides

for the recovery of the ISO’s costs, including, but not limited to

the costs of providing the ability to Scheduling Coordinators to

forward schedule Energy and Ancillary Services and the cost of

processing accepted Ancillary Service bids. For purposes of

the Forward Scheduling Charge, a schedule is represented by

each Final Hour-Ahead Schedule with a value other than 0 MW

submitted to the scheduling infrastructure/scheduling

application system (import, export, Load, Generation, inter-SC

trade, and Ancillary Services, including self-provided Ancillary

Services) submitted to the ISO’s scheduling infrastructure. The

formula for determining the Forward Scheduling Charge is set

forth in Appendix F, Schedule 1, Part A of this Tariff.

* % %

The ISO monthly charge on all Scheduling Coordinators and




Market Usage Charge

Exh. No. ISO-21, Page 10 of 28

Other-Appropriate-Rarties-that provides for the recovery of the

ISO’s costs listed in Section 8.2 through the threeseven service

charges described in Section 8.3 _calculated in accordance with

the formula rate set forth in Appendix F, Schedule 1, Part A of

this Tariff.: The seven charges that comprise the Grid

Management Charge consist of: 1) the Gentrel-AreaCore

Reliability Services Charge, 2) the Congestion

ManagementEnergy Transmission Services Net Energy

Charge, and-3) the Ancillary-Services-and-Real-Fime-Energy
Operations-Charge Energy Transmission Services

Uninstructed Deviations Charge, 4) the Forward Scheduling

Charge, 5) the Congestion Management Charge, 6) the Market

Usage Charge, and 7) the Settiements, Metering, and Client

Relations Charge. The-three-componentcharges-areformula
rates:

* ok ok

The component of the Grid Management Charge that provides

for the recovery of the ISO’s costs, including, but not limited to

the costs for processing Supplemental Energy and Ancillary

Service bids, maintaining the Open Access Same-Time

Information System, monitoring market performance, ensuring

generator compliance with market protocols, and determining

Market Clearing Prices. The formula for determining the Market

Usage Charge is set forth in Appendix F, Schedule 1, Part A of

this Tariff.

* k %




Metered Control Area
Load
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For purposes of calculating and billing the Energy

Transmission Services Net Energy Charge component of the

Grid Management Charge, Metered Control Area Load is:

(a) all metered Demand for Energy of Scheduling Coordinators

for the supply of Loads in the ISO’s Control Area, plus (b) all

Energy for exports by Scheduling Coordinators from the ISO

Control Area; less (c) Energy associated with the Load of a

retail customer of a Scheduling Coordinator, UDC, or MSS that

is served by a Generating Unit that: (i) is located on the same

site as the customer’s Load or provides service to the

customer’s Load through arrangements as authorized by

Section 218 of the California Public Utilities Code; (ii) is a

qualifying small power production facility or qualifying

cogeneration facility, as those terms are defined in FERC's

regulations implementing Section 201 of the Public Utility

Requlatory Policies Act of 1978; and (iii) the customer secures

Standby Service from a Participating TO under terms approved

by a Local Regulatory Authority or FERC, as applicable, or the

customer's Load can be curtailed concurrently with an outage

of the Generating Unit.

* K %k
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* % K
Settlements, Metering, The component of the Grid Management Charge that provides
and Client Relations
Charge for the recovery of the ISO’s costs, including, but not limited to

the costs of maintaining customer account data, providing

account information to customers, responding to customer

inquiries, calculating market charges, resolving customer

disputes, and the costs associated with the ISO’s Settlement,

billing, and metering activities. Because this is a fixed charge

per Scheduling Coordinator ID, costs associated with activities

listed above also are allocated to other charges under the Grid

Management Charge according to formula set forth in

Appendix F, Schedule 1, Part A of this Tariff.

* Kk K

ISO TARIFF APPENDIX F

Rate Schedules
Schedule 1
Grid Management Charge

Part A — Monthly Calculation of Grid Management Charge (GMC)

The Grid Management Charge consists of threeseven separate service charges:
(1) the Core Reliability Services Charge, (2) the Energy Transmission Services Net Energy
Charge, (3) the Energy Transmission Services Uninstructed Deviations Charge, (4) the Forward
Scheduling Charge, (5) the Congestion Management Charge, (6) the Market Usage Charge,
and (7) the Settlements Metering, and Cllent Relations Charqe the—Gentrel—Ar—ea—Semees
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The rate in $/MW for the Gontrel-Area Core Reliability Services Charge will be
calculated by dividing the GMC costs, as determined in accordance with Part C
of this Schedule 1, allocated to this service ehargecategory in accordance with
Part E of this Schedule 1, by the total of the forecasted Scheduling
Coordinators' metered non-coincident peak hourly demand in MW for all

months during the year. ControlArea-Gross-toad-and-expertsin-MWh:

The rate in $/MWh for the Gengestion-Management Energy Transmission
Services Net Energy Charge will be calculated by dividing the GMC costs, as
determined in accordance with Part C of this Schedule 1, allocated to this
service ehargecategory in accordance with Part E of this Schedule 1, by the
total annuai forecast Metered Controlled—Gne Area Load Sehedukng

The rate in $/MWh for the

Energy Transmission Services Uninstructed Deviations Charge will be
calculated by dividing the GMC costs, as determined in accordance with Part C
of this Schedule 1, allocated to this service ehargecategory in accordance with
Part E of this Schedule 1, by the absolute value of total annual forecast net

unlnstructed devnatlons (netted W|th|n a settlement mterval) tetat—pe;ehases—and

The rate in $ per Schedule for the Forward Scheduling Charge will be

calculated by dividing the GMC costs, as determined in accordance with Part C
of this Schedule 1, aliocated to this service category in accordance with Part E
of this Schedule 1, by the annual forecast number of non-zero MW Final Hour-
Ahead Schedules, including all awarded Ancillary Service bids.

The rate in $/MWh for the Congestion Management Charge will be calculated

by dividing the GMC costs, as determined in accordance with Part C of this
Schedule 1, allocated to this service category in accordance with Part E of this
Schedule 1, by the total annual forecast Scheduling Coordinators’ inter-zonal
scheduled flow (excluding flows pursuant to Existing Contracts) per path in
MWh.

The rate in $/MWh for the Market Usage Charge will be calculated by dividing

the GMC costs, as determined in accordance with Part C of this Schedule 1,
allocated to this service category in accordance with Part E of this Schedule 1,
by the annual forecast total purchases and sales (including out-of-market
transactions) of Ancillary Services, Supplemental Energy, Instructed Imbalance
Energy, and net Uninstructed Imbalance Energy (with uninstructed deviations
being netted by settlement interval) in MWh.
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7. The rate for the Settlements, Metering, and Client Relations Charge will be
fixed at $500.00 per month, per Scheduling Coordinator Identification Number
(“SC 1D") with an invoice value other than $0.00 in the current trade month.

The rates for the foregoing charges shall be adjusted automatically each year, effective
January 1 for the following twelve months, in the manner set forth in Part D of this
Schedule.

Part B — Quarterly Adjustment, If Required

Each component rate of the Grid Management Charge will be adjusted automatically on
a quarterly basis, up or down, so that rates reflect the 1SO's FERG-approvedannual revenue
requirement as stated in the ISO’s annual informationai filing, if the estimated billing determinant
volumes for that component, on an annual basis, change by 5% or more during the year. Such
adjustment may be implemented not more than once per calendar quarter, and will be effective
the first day of the next calendar month.

The rates will be adjusted in accordance with the following formula:

According to the formulae listed in Appendix F, Schedule 1, Part A with the billing
determinant(s) readjusted on a going-forward basis to reflect the 5% or greater change from the
estimated billing determinant provided in the annual informational filing.

Part C — Costs Recovered through the GMC

As provided in Section 8 of the ISO Tariff, the Grid Management Charge includes the
following costs, as projected in the ISO's budget for the year to which the Grid Managment
Charge applies:

e Operating costs (as defined in Section 8.2.2)

¢ Financing costs (as defined in Section 8.2.3), including Start-Up
and Development costs and

e Operating and Capital Reserve costs (as defined in Section 8.2.4)

Such costs, for the ISO as a whole, are allocated to the threeseven service charges that
comprise the Grid Management Charge: (1) Gontrol-AreaCore Reliability Services Charge,

(2) Gongestion-ManagementEnergy Transmission Services Net Energy Charge, and

(3) Ancillary-Services-and-Real-Fime-Energy-Operations Energy Transmission Services
Uninstructed Deviations Charge, (4) Forward Scheduling Charge, (5) Congestion Management
Charge, (6) Market Usage Charge, and (7) Settlements, Metering, and Client Relations Charge,

according to the factors listed in Part E of this Schedule 1 using-appropriate-methodelegies, and

adjusted annually for:
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e any surplus revenues from the previous year as deposited in the
Operating and Capital Reserve Account, as defined under
Section 8.5, or deficiency of revenues, as recorded in a
memorandum account;

divided by:

e forecasted annual billing determinant volumes in-MWh;
adjusted quarterly for:

e achange in the volume estimate used to calculate the individual
Grid Management Charge components, if, on an annual basis, the
change is 5% or more.

The Grid Management Charge revenue requirement fEormula is as follows:

Grid Management Charge revenue requirement =

e Operating Expenses + Debt Service + [(Coverage Requirement x Senior Lien
Debt Service) and/or (Cash Funded Capital Expenditures)] - Interest Earnings -
Other Revenues - Reserve Transfer

Where,

e Operating Expenses = O&M Expenses plus Taxes Other Than Income Taxes and
Penalties

e O&M Expenses = Transmission O&M Expenses (Accounts 560-574) plus Customer
Accounting Expenses (Accounts 901-905) plus Customer Service and Informational
Expenses (Accounts 906-910) plus Sales Expenses (Accounts 911-917) plus
Administrative & General Expenses (Accounts 920-935)

e Taxes Other Than Income Taxes = those taxes other than income taxes which
relate to ISO operating income (Account 408.1)

e Penalties = payments by the ISO for penalties or fines incurred for violation of
WSGCCWECC reliability criteria (Account 426.3)

e Debt Service = for any fiscal year, scheduled principal and interest payments,
sinking fund payments related to balloon maturities, repayment of commercial paper
notes, net payments required pursuant to a payment obligation, or payments due on
any I1SO notes. This amount includes the current year accrued principal and interest
payments due in April 45-of the following year.

« Coverage Requirement = 25% of the Senior Lien Debt Service.

e Senior Lien Debt Service = all Debt Service that has a first lien on ISO Net
Operating Revenues (Account 128 subaccounts).

e Cash Funded Capital Expenditures = Post current fiscal year capital additions
(Accounts 301-399) funded on a pay-as-you-go basis.

¢ Interest Earnings = Interest earnings on Operating and Capital Reserve balances
(Account 419). Interest on bond or note proceeds specifically designated for capital
projects or capitalized interest is excluded.

e Other Revenues = Amounts booked to Account 456 subaccounts. Such amounts
include but are not limited to application fees, WSCCWECC security coordinator
reimbursements, and fines assessed and collected by the I1SO.
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* Reserve Transfer = the projected reserve balance for December 31 of the prior year
less the Reserve Requirement as adopted by the ISO Board and FERC. If such
amount is negative, the amount may be divided by two, so that the reserve is
replenished within a two-year period. (Account 128 subaccounts)

¢ Reserve Requirement = 15% of Annual Operating Expenses.

A separate rRevenue rRequirement shall be established for each component of the Grid
Management Charge by developing the rRevenue rRequirement for the 1ISO as a whole and
then assigning such costs to the threeseven service categories using apprepriate-the allocation
methodologiesfactors provided in Appendix F, Schedule 1, Part E of this Tariff.

Part D — Information Requirements
Budget Schedule

The ISO Governing Board shall set forth a budget schedule that shall specify the dates
for the budget posting and public workshop events noted below and other significant budget
related milestones providing an opportunity for public input.

Budget Posting

The ISO will post on its Internet site the preliminary proposed I1SO operating and capital
budget to be effective during the subsequent fiscal year, and the projected billing determinant
volumes used to develop the rate for each component of the Grid Management Charge.

Public Workshop

Subsequent to the website posting, and prior to (i) the Board approval of the budget and l
(if) the submission of the informational filing described in the next paragraph of this Part D, the
ISO shall hold a public budget workshop where it will provide an overview of and answer
questions from stakeholders on the proposed budget, cost allocation, and the charges for each

of the ISO's services for the following year.

Annual er-PeriodicInformational Filing

EERG—appmved—anﬂual-Fevenue-Feqewement—tThe ISO WI|| make an mformatlonal f|||ng unde;
Section-205-of the- Federal-RPower-Ast-each year no later than December 15, or the first

business day thereafter, at FERC that shall contain projected cost data on the ISO presented in
conformance with the budget approved by the ISO Board and the FERC Uniform System of
Accounts (USOA). This filing shall contain such information as is required to setupdate the
GMC unitrates resulting from the application of the formulae in Part A of this Schedule for the

foIIowmg ﬁsealcalendar year—ewe#edmeludmg%&en&ena&se&e—set—the—p;qeete@bﬂhng

Periodic Financial reports

The ISO will create periodic financial reports consisting of an income statement,
balance sheet, statement of operating reserves, and such other reports as are required by the
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ISO Board of Governors. The periodic financial reports will be posted on the ISO’s Website not
less than quarterly.

Part E [Notused]Cost Allocation

The Grid Management Charge revenue requirement, determined in accordance with
Part C of this Schedule 1, shall be allocated to the seven service charges specified in Part
A of this Schedule 1 as follows. Expenses projected to be recorded in each cost center
shall be allocated among the seven charges in accordance with the allocation factors listed
in Table 1 to this Schedule 1. In the event the 1ISO budgets for projected expenditures for
cost centers are not specified in Table 1 to this Schedule, such expenditures shall be
allocated based on the allocation factors for the respective 1ISO division hosting that newly-
created cost center. Such divisional allocation factors are specified in Table 1 to this
Schedule 1.

Debt service expenditures for the ISO’s year 2000 (or subsequently refinanced) bond
offering shall be allocated among the seven charges in accordance with the allocation
factors listed in Table 1 to this Schedule 1. Capital expenditures shall be allocated among
the seven charges in accordance with the allocation factors listed in Table 2 to this
Schedule 1 for the system for which the capital expenditure is projected to be made.

Any costs allocated by the factors listed in Table 1 and Table 2 to the Settlements, Metering,
and Client Relations category that would remain un-recovered after the assessment of the
charge for that service specified in Section 7 of Part A of this Schedule 1 on forecasted billing
determinant volumes shall be reallocated to the remaining GMC service categories in the ratios
set forth in Table 3 to this Schedule 1.

Costs allocated to the Energy Transmission Services category in the following tables are further
apportioned fo the Energy Transmission Services Net Energy and Energy Transmission
Services Uninstructed Deviations subcategories in 80% and 20% ratios, respectively.

Table 1

O&M, Debt Service, and Other Expense Recoveries Cost Allocation Factors

CC# Cost Center CRS ETS | ES CM MU | SMCR | Total
1100(CEO Division 44%| 22%| A% 5% 10% 16%| 100%
1111{CEOQO - General 44%| 22%| 4% 5% 10% 16%| 100%
1241|MD02 7% 0%| 14% 11% 28% 40%| 100%
1521|Grid Planning 63%| 38%| 0% 0% 0% 0%| 100%
1300(Finance Division 44%; 21%| 4% 4% 10% 16%| 100%
1311|CFO - General 44%| 21%| 4% 4% 10% 16%| 100%
1321|Accounting 4% 22%| 4% 5% 10% 16%| 100%
1331|Financial Planning and 44%| 22%| 4% 5% 10% 16%| 100%

Treasury
1351|Facilities 44%| 21%| 4% 4% 10% 17%| 100%
1361|Security & Corporate 44%| 21%| 4% 4% 10% 17%| 100%
Services
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|
1400|Information Services 38% 7% 10% 5% 9% 31%| 100%
Division
1411/|Chief information Officer 38% 7%| 10% 5% 9% 31% 100%
1422|Corporate & Enterprise 33% 7% 1% 25% 13% 21% 1009
Applications
1424|Asset Management 35% 6%| 11% 5% 11% 32% 100%
1431|End User Support 38% 14%| 8% 3% 9% 27% 100%
1432(Computer Operations 34% 9%| 12% 3% 9% 33% 100%
and Infrastructure
Services
1433|Network Services 3%  12%| 9% 3% 9% 24% 1009
1441{Outsourced Contracts 42% 11%; 10% 3% 9% 25% 100%
1442|Production Support 25% 0%| 18% 3% 8% 47% 100%
1451]|Information Support 25% 0%| 18% 3% 8% 47% 100%
Services
1461|Control Systems 96% 2%| 0% 0% 1% 1% 1009
1462|Field Data Acquisition 21% 0% 0% 0% 0% 79% 1009
System (FDAS)
1463|Operations Systems 50% 3%| 6% 1% 6% 33% 100%
Services
1465|Enterprise Applications 48% 7% 1% 1% 3% 39% 100%
1467{Settlement Systems 27% 11%| 2% 2% 5% 52% 1009
Services
1468|Corporate Application 44% 21%| 4% 4% 10% 17% 1009
Support and
Administration
1469|Analytical and Reporting 10% 0%| 0% 65% 25% 0%| 1009
Applications
1471)1T Planning 25% 0%| 18% 3% 8% 47% 1009
1481{Markets and Scheduling 47% 3%| 24%) 3% 18% 6%| 1009
System Services
1482{Market Systems Support 45% 1%| 19% 6% 24% 6% 1009
Services
1500{Grid Operations 67%| 33%| 0% 0% 0% 0%| 1009
Division
1511|VP_Grid Operations 67%! 33%| 0% 0% 0% 0%| 1009
1542|Outage Coordination 95% 5% 0% 0% 0% 0%| 1009
1543|Loads and Resources 49% 51%| 0% 0% 0% 0% 1009
1544|Real-Time Scheduling 60%| 40%| 0% 0% 0% 0%| 100%
1545|Grid Operations 67%| 33%| 0% 0% 0% 0%| 1009
1546|Security Coordination 100% 0% 0% 0% 0% 0%| 1009
1547|Engineering and 46%| 54%| 0% 0% 0% 0%| 100%
Maintenance
1548|0OSAT Group - General 93% 7% 0% 0% 0% 0%} 100%
1549|Operations Training 50%| 50%| 0% 0% 0% 0%| 1009
1554|Special Projects 43%| 57% 0% 0% 0% 0%| 1009
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Engineering I

1555|Operations Support 56%| 44%| 0% 0% 0% 0%| 100%
Group

1558|Transmission 58% 42%| 0% 0% 0% 0% 1009
Maintenance

1559|Operations Application 60% 40%| 0% 0% 0% 0% 1009
Support

1561|Operations Engineering 65%| 35%| 0% 0% 0% 0%| 1009
South

1562|Operations Engineering 55%| 45%| 0% 0% 0% 0%| 1009
North

1563|Operations Coordination 75% 25%| 0% 0% 0% 0% 100%

1564 |Operations Scheduling 100% 0%| 0% 0% 0% 0%| 100%

1565|Pre-Scheduling and 77%| 23%| 0% 0% 0% 0%| 1009
Support

1566|Regional Coordination - 100% 0%| 0% 0% 0% 0%| 100%
General

1600|Legal and Requlatory 36%| 22%| 4% 7% 17% 15%| 1009
Division

1611|VP General Counsel - 36% 22%| 4% 7% 17% 15% 1009
General

1631|Legal and Regulatory 44% 22%! 4% 5% 10% 16% 100%

1641(Market Analysis 15%| 26%| 0% 20% 31% 7% 100%

1642|Market Surveillance 25%| 25%| 0% 25% 25% 0% 1009
Committee

1651|Board of Governors 44% 22%| 4% 5% 10% 16% 1009

1661|Compliance - General 22% 20%| 12% 0% 29% 17% 100%

1662|Compliance - Audits 8% 0% 0% 0% 50% 42% 100%

|

1700(Market Services 17%| 2%| 9% 9% 20% 41%| 1009
Division

1711{VP Market Services - 17% 2% 9% 9% 20% 41% 1009
General

17211Billing and Settlements- 25% 0%| 0% 0% 0% 75% 1009
General

1722(Business Development 0% 0% 0% 0% 0% 100% 1009
Support

1723|RMR Settlements 80%| 20%f 0% 0% 0% 0%| 1009

1724|BBS - PSS 0% 0%| 0% 0% 0%| 100% 1009

1725|BBS - FSS 0% 0%| 0% 0% 0%| 100% 1009

1731|Contracts and Special 43% 7%| 0% 0% 0% 50% 1009
Projects

1741|Client Relations 0% 0%| 0% 0% 0% 100% 100%

1751|Market Operations - 31% 0%| 15% 15% 35% 4% 100%
General

1752|Manager of Markets 27% 5%| 27% 22% 18% 0%| 100%

1753iMarket Engineering 21% 0%| 0% 28% 43% 7% 100°A

1755|Business Solutions 6% 0%| 47% 12% 29% 6% 100%1_
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1756|Market Quality - General 0% 0%| 0% 0% 1% 29% 100%
1757|Market Integration 7% 0%| 30% 30% 26% 7% 100°A
|
1800|Corporate and 44%| 21%| 4% 4% 10% 16%| 100%
Strategic Development v
Division
1811{VP Corporate and 4% 21%| 4% 4% 10% 16% 100%
Strategic Development -
General
1821|Communications 4% 22%| 4% 5% 10% 16% 1009
1831|Strategic Development 44% 22%| 4% 5% 10% 16% 1 00%[
1841|Human Resources 44% 21%| 4% 4% 10% 17% 100%
1851|Project Office 4% 22%| 4% 5% 10% 16% 100%
1861 |Regulatory Policy 44%| 22%| 4% 5% 10% 16% 100%
|
Other Revenue and Credits |
SC Application and 0% 0% 0% 0% 0%| 100% 100%
Training Fees
WECC 100% 0%| 0% 0% 0% 0% 100%
Reimbursement/NERC
Reimbursement
Interest Earnings 37% 12%1 9% 5% 1% 25% 100%
|
Debt Service Related 33% 8%| 15% 5% 9% 29% 1009
Allocations
Table 2
Capital Cost Allocation Factors
System CRS ETS | FS CM MU SMCR | Total
ACC Upgrades (Communication 100% 0% 0% 0% 0% 0%| 1009
between 1SO & I0OUs)
Ancillary Services Management 15% 0%| 40% 0% 45% 0% 1009
(ASM) Component of SA
Application Development Tools 23% 0%| 22% 3% 7% 45% 100%
Automated Dispatch System 50% 0%| 25% 0% 20% 5% 100%
(ADS) l
Automated Load Forecast System 70% 0%| 10% 0% 20% 0% 1009
(ALFS)
Automatic Mitigation Procedure 85% 0%| 0% 0% 15% 0% 1009
(AMP)
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Backup systems 23% 0%| 22% 3% 7% 45%| 1009
(Legato/Quantum)

Balance of Business Systems 0% 0% 0% 0% 0% 100% 1009
(BBS)

Balancing Energy Ex Post Price 50% 0%| 20% 10% 20% 0% 1009
(BEEP) Component of SA

Bill's Interchange Schedule (BITS) 85% 0%| 0% 0% 15% 0%| 100%
CaseWise (process modeling tool) 4% 21%| 4% 4% 10% 17% 100%
CHASE 4% 21%| 4% 4% 10% 17%| 1004
Common Information Model (CIM) 100% 0%| 0% 0% 0% 0%| 100%4
Compliance (Blaze) 19% 16%| 10% 0% 33% 22% 100%
Congestion Management (CONG) 10% 0%| 0% 65% 25% 0% 100%
(Component of SA)

Congestion Reform-DSOW 50% 0%l 0% 50% 0% 0% 100%
Congestion Revenue Rights (CRR) 0% 0% 0% 80% 20% 0% 100°A
DataWarehouse 24%| 18%| 6% 9%| 24% 18%| 100%
Dept. of Market Analysis Tools 15% 26%| 0% 20% 31% 7% 1009
(SAS/MARS)

Dispute Tracking System 0% 0%| 0% 0% 0% 100% 1009
i(Remedy)

Documentum 44% 21%| 4% 4% 10% 17% 100%
Electronic Tagaing (Eta 100% 0%| 0% 0% 0% 0%| 100%
Energy Management System 100% 0%| 0% 0% 0% 0%! 1009
(EMS)

Engineering Analysis Tools 60% 40%| 0% 0% 0% 0% 100%
Evaluation of Market Separation 0% 0%| 0% 50% 50% 0% 100%
Existing Transmission Contracts 25% 0%| 20% 15% 20% 20%| 100%
Calculator (ETCC) |
FERC Study Software 0% 0%| 0% 0%| 100% 0%| 100%
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Firm Transmission Right (FTR) 0% 0%| 15% 60% 15% 10% 1009
and Secondary Registration

System (SRS)

Global Resource Reliability 75% 15%( 0% 0% 10% 0% 100%
Management Application

(GRRMA)

Grid Operations Training Simulator 56% 44%| 0% 0% 0% 0% 1009
(GOTS) |
Hour-Ahead Data AnalysisTool, 0% 0%] 100% 0% 0% 0%| 100%
Day-Ahead Data AnalysisTool,

Human Resources 44%| 21%| 4% 4%| 10% 17%| 100%
IBM Contract 37% 14%| 10% 4% 9% 26% 100%
Integrated Forward Market (IFM) 10% 0%| 35% 0% 55% 0%| 100%
Internal Development 23% 0%} 22% 3% 7% 45% 100%1_
Interzonal Congestion 50% 0%| 0% 50% 0% 0% 100%
Management reform - Real Time

Land and Building Costs 44% 21%] 4% 4% 10% 17% 100%
Local Area Network (LAN) 44% 21%| 4% 4% 10% 17% 100%
Locational Marginal Pricing 10% 0%| 35% 0% 55% 0% 100%
(LMPM)

Market Transaction System (MTS) 0% 0%| 0% 0%| 100% 0%| 100%
Masterfile 20% 0%| 20% 0% 55% 5%| 100%
MDO2 Capital 7% 0%| 14% 11% 28% 40% 100%
Meter Data Acquisition System 0% 0% 0% 0% 0%| 100% 100%
(MDAS) |
Miscellaneous (2004 related 23% 0%| 22% 3% 7% 45% 1009
projects)

Monitoring (Tivoli) 23% 0%| 22% 3% 7% 45% 100%
New Resource Interconnection 100% 0%| 0% 0% 0% 0%| 1009
(NRI)

New System Equipment 23% 0%| 22% 3% 7% 45% 1009
(replacement of owned equipment)

NT/web servers 44%| 21%| 4% 4% 10% 17% 100%
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[NT-servers 44%| 21%| 4% 4% 10% 17% 100%
Oracle Enterprise Manager (OEM) 27% 0%| 18% 5% 9% 41% 100%
Office Automation - desktop/laptop 4% 21%| 4% 4% 10% 17% 100%
(OA)

Office equipment (scanner, printer, 44%| 21%| 4% 4% 10% 17%| 100%
copier, fax, Communication

Equipment)

Open Access Same Time 10% 0%| 25% 10% 35% 20% 100%
Information System (OASIS)

Operational Meter Analysis and 0% 0%| 0% 0% 0% 100% 100%
Reporting (OMARY)

Oracle Corporate Financials 44%) 21%} 4% 4% 10% 17% 100%
Oracle Licenses 27% 0% 18% 5% 9% 41% 100%~
Oracle Market Financials BBS 0% 0%! 0% 0% 0% 100% 100%4
Out of Sequence Market Operation 5% 5%| 0% 0% 90% 0% 100%
Settlements Information System

(Q0S)

Outage Scheduler (OS) 50% 0%| 10% 20% 20% 0%| 1009
Participating Intermittent Resource 0% 0%| 94% 0% 6% 0% 1009
Project (PIRP)

Physical Facilities Software 44% 21%| 4% 4% 10% 17% 1009
Application/Furniture/Leasehold

Improvements

Process Information System (P1) 80% 0% 0% 0% 10% 10% 1009
Rational Buyer 100% 0%| 0% 0% 0% 0% 100%1_
Real Time Energy Dispatch 100% 0%| 0% 0% 0% 0%| 1009
System (REDS

Real Time Nodal Market 35% 0% 10% 0% 55% 0%| 100%
Reliability Management System 100% 0%| 0% 0% 0% 0% 1009
(RMS)

Remedy (related to Transmission 100% 0%| 0% 0% 0% 0%| 100%
Registry, New Resource

Interconnection, and Resource

Registry)

Remote Intelligent Gateway (RIG) 100% 0%| 0% 0% 0% 0%| 100%
& Data Processing Gateway

(oPG)
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Resource Register (RR) 100% 0%| 0% 0% 0% 0%| 100%
RMR Application Validation Engine| 100% 0% 0% 0% 0% 0%| 1009

(RAVE)

Scheduling & Logging for ISO 65% 0%| 15% 5% 15% 0% 100%
California (SLIC) |
Scheduling Architecture (SA) 24% 0%| 20% 26% 30% 0%| 100%
Scheduling Infrastructure (Sl) 0% 0%| 94% 0% 6% 0% 100%_
Scheduling Infrastructure Business 0% 0%| 924% 0% 6% 0% 1009

Rules (SIBR) l
Security Constrained Economic 40% 0%| 0% 0%| 60% 0%| 100%
Dispatch (SCED)

Security- External/Physical 44% 21%| 4% 4% 10% 17% 100%
Security-1SS (CUDA) 23% 0%| 22% 3% 7% 45% 100%
Settlements and Market Clearing 0% 0%| 0% 0% 0% 100% 100%
Sign Board {(Symon Board maint.) 44% 21%| 4% 4% 10% 17% 100%
Startup Costs through 3/31/98, 4%  21%| 4% 4% 10% 17% 1009

Working Capital-3 months

Storage (EMC symmetrix) 19% 10%! 14% 4% 12% 42% 100%
System Equipment Buyouts (lease 43% 1%l 7% 2% 11% 36% 1009

buyouts)

Telephone/PBX 44%| 21%| 4% 4% 10% 17% 100%
Training Systems 23% 0%| 22% 3% 7% 45% 100%
Transmission Constrained Unit 100% 0% 0% 0% 0% 0%| 100%
Commitment (TCUC) Must Offer

Obligation

Transmission Map Plotting & 50% 50%| 0% 0% 0% 0%| 1009

Display |
Trustee Costs, Interest- 54% 1% 11% 16% 17% 2% 1009

Capitalized, User Groups

Utilities - System i.e. Print drivers 23% 0%| 22% 3% 7% 45% 100%
Vitria (Middleware) 23% 0%! 22% 3% 7% 45% 100%
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Wide Area Network (WAN) 41% 2%| 19% 1% 8% 29% 100%
Capital Expenditures for Systems 32% 7%} 15% 6% 11% 29% 1009
not Specified
Table 3
Reallocation Factors for Projected Unrecovered Portion of
Settlements, Metering, and Client Relations Revenue Reguirement
CRS ETS ES cM MU SMCR | Total
Functional Association of 0.0% |70.3% |0.0%| 82% | 214% | 0.0% !|100.0%
Settlements, Metering, and
Client Relations

SABP 3.1

SETTLEMENT AND BILLING PROTOCOL (SABP)

* k k

Description of Charges to be Settled

The ISO shall, based on the Settlement Quality Meter Data it has received,
or, if Settlement Quality Meter Data is not available, based on the best
available information or estimate it has received, calculate the following:

(@) the amount due from each Scheduling Coordinator erOther
Appropriate-Party-for its share for the relevant month of the
threeseven components of the Grid Management Charge in

accordance with the formula located in Appendix F, Schedule 1
Part A of this Tariff. These Charges shall accrue on a monthly

basis.

(b) the amount due from each Scheduling Coordinator for the Grid
Operations Charge in accordance with Appendix AF, Schedule 2 of

this Tariff. This charge shall accrue on a monthly basis.

(c) the amount due from and/or owed to each Scheduling Coordinator

for the Charge for each Ancillary Service in accordance with
Appendix C, for each of the Settlement Periods of Day 0.

(d) the amount due from and/or owed to each Scheduling Coordinator
for Imbalance Energy in accordance with Appendix D, for each of

the Settlement Periods of Day 0.
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(e) the amount due from and/or owed to each Scheduling Coordinator
for Usage Charges in accordance with Appendix E, for each of the
Settlement Periods of Day 0.

) the amount due from each Scheduling Coordinator for Wheeling
Out and Wheeling Through Charges and the amount owed to each
Participating TO for these charges in accordance with Appendix F,
for each of the Settlement Periods of Day 0.

(9) the amounts due from/to Scheduling Coordinators for Voltage
Support (supplemental reactive power charges) for each of the
Settlement Periods of Day 0 in accordance with Appendix G.

(h) the monthly charges due from/to Scheduling Coordinators for long
term voltage support provided by Owners of Reliability Must-Run
Units in accordance with Appendix G.

(i) the amounts due from/to Scheduling Coordinators for the provision
of Black Start Energy from Reliability Must-Run Units for each of
the Settlement Periods of Day 0 in accordance with Appendix G.

)] the amounts due from/to Black Start Generators for the provision of
Black Start Energy for each of the Settlement Periods of Day 0 in
accordance with Appendix G.

(k) the amount due from each UDC or MSS, or from a Scheduling
Coordinator delivering Energy for the supply of Gross Load not
directly connected to the facilities of a UDC or MSS, for the High
Voltage Access Charge and Transition Charge in accordance with
operating procedures posted on the ISO Home Page. These
charges shall accrue on a monthly basis.

n the amounts due from Scheduling Coordinators for FERC Annual
Charges.

All of the data, information, and estimates the 1ISO uses to calculate these
amounts shall be subject to the auditing requirements of Section 10.5 of the
ISO Tariff.

The ISO shall calculate these amounts using the software referred to in
SABP 2.1 except in cases of system breakdown when it shall apply the
procedures set out in SABP 9 (Emergency Procedures).

* h %k

SABP 3.2.1 Settlement of Payments to/from Scheduling Coordinators and
Participating TOs

The ISO will calculate for each charge the amounts payable by the relevant
Scheduling Coordinator, Black Start Generator or Participating TO for each
Settlement Period of the Trading Day, and the amounts payable to that
Scheduling Coordinator, Black Start Generator or Participating TO for each
charge for each Settlement Period of that Trading Day and shall arrive at a
net amount payable for each charge by or to that Scheduling Coordinator,
Black Start Generator or Participating TO for each charge for that Trading
Day. Each of these amounts will appear in the Preliminary and Final
Settlement Statements that the ISO will provide to the relevant Scheduling
Coordinator, Black Start Generator or Participating TO as provided in SABP
4.

The threeseven components of the Grid Management Charge will be
included in the Preliminary Settlement Statement and Final Settlement
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Statement with the other types of charges referred to in SABP 3.1, but a
separate invoice for the Grid Management Charge, stating the rate, billing
determinant volume, and total charge for each of its threeseven
components, will be issued by the ISO to the Scheduling Coordinator-er

Other-Appropriate-Party.

SABP 5 INVOICES

The ISO shall provide on the day specified in the ISO Payments Calendar
an invoice in the format set out in SABP Appendix | showing:

(@) amounts which according to each of the Preliminary and Final
Settlement Statements of that Billing Period are to be paid from or

to each Scheduling Coordinator, Other-Appropriate-Rarty;-Black |
Start Generator or Participating TO;

(b) the Payment Date, being the date on which such amounts are to be
paid or received and the time for such payment; and

(c) details (including the account number, bank name and Fed-Wire
transfer instructions) of the 1SO Clearing Account to which any
amounts owed by the Scheduling Coordinator, Black Start
Generator or Participating TO are to be paid.

A separate invoice for the Grid Management Charge, stating the rate, billing
determinant volume, and total charge for each of its threeseven
components, will be issued by the ISO to the Scheduling Coordinator-er
Other-AppropriateParty.

A separate invoice for Interest, issued on the preliminary invoice date,

stating the total charges for each Trade Month in which interest is charged,
will be issued by the ISO.

SABP 6.5.3 Distribution of Funds

In the event that there are funds in the 1ISO Surplus Account in excess of an
amount to be determined by the 1SO Governing Board and noticed by the
ISO to Market Participants, the amount of such excess will be distributed to

Scheduling Coordinators and-OtherAppropriate-Parties-using the same

method of apportioning the refund as the method employed in apportioning
the liability for the Grid Management Charge.

& % %

APPENDIX A [Not Used]
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1
2
3 California ISO
4
5
6 |Designated Recipient:
Nature of Data:Bill impact analysis using 2004 Revenue Requirement and billing
7 |determinants July 2002 - June 2003
8 |Dated: October 24, 2003
9 |Date of Release:
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Charts and Data are on the following worksheets
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Introduction

This California Energy Commission staff report documents the electricity, peak, and natural gas
demand forecasts for the State of California and for each utility planning area within the state.
These forecasts were prepared in support of the 2003 Integrated Energy Policy Report (IEPR).
An overview of the forecast results and key assumptions is found in Chapter Two of the
Electricity and Natural Gas Trends Report. The purpose of this report is to document the
methods, key assumptions, and results of the final demand forecasts. Detailed forecast results are
found in the appendices at the end of this report. All appendices will also be available for
downloading in spreadsheet format from the Energy Commission website at
[bttp://www.energy.ca.gov/energypolicy/documents/index.html]. Further detail on model
methodologies may be found in California Energy Demand: 1995-2015, Volume II Electricity
Demand Forecasting Models, July 1995 (Publication Number 300-95-005).

The final demand forecast for the IEPR incorporates several changes as a result of comments
received on the draft forecast presented at the February 25, 2003 workshop. First, staff revised
the electricity rate forecasts based on comments from utilities. Staff also updated the investor-
owned utilities’ (IOUs) 2003 rates to reflect recent changes.

Second, demand side management (DSM) savings included in the forecast were changed to
assume that the current level of funding persists through 2011, as authorized by the legislature.

Finally, staff reduced the impact of personal income in the calculation of the miscellaneous end
use consumption starting in 1996 in the residential sector. This change was made to all service
areas to better match historic growth in residential consumption. Previously, growth in personal
income in the late 1990s produced a backcast that grew much faster than actual consumption.
The use per household now grows at essentially the historic rate. Staff also updated the county-
level personal income forecast. The combined effect of all changes is to reduce average annual
demand growth by 0.5 percent per year over the next ten years.

Overview of Demand Forecast Methods

The Energy Commission forecasts energy demand for five major economic sectors, eight electric
utility areas and four natural gas utility areas. Each model develops a forecast using a complex
series of calculations that simultaneously consider economic factors, population, weather
characteristics, changes in energy utilization, regulatory conditions, and recorded consumption.
The models forecast electricity and natural gas use simultaneously to produce consistent total
energy forecasts. End use forecasting models are used for the three largest sectors (residential,
commercial and industrial). Generally, these models calculate electricity consumption as the sum
of electricity requirements from all end uses. The requirements for each end use are determined
as the product of the number of customers having the electricity using equipment and the annual
consumption per unit. The calibrated and aggregated results of the sector forecasts serve as
inputs to the hourly load forecasting model to determine system peak.
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The aggregate demand for energy services increases with growth in economic activity and
population and as new forms of energy service become available. The forecasts are driven by
projections of sector specific economic and demographic variables that have been found to best
characterize the need for energy services. County or regional forecasts are translated into utility
planning or service area forecasts. The Energy Commission has developed several models that
provide the economic and demographic variables used to drive the sector models. Examples are
the housing model for the residential sector and floor space model for the commercial building
model.

Geographic and Sectoral Data Disaggregation

Forecasts are developed and reported for eight electric service/planning areas and four natural
gas distribution regions (Table 1). A planning area denotes a geographic region of an electric
investor-owned utility which includes municipalities and irrigation districts not served directly
by the larger investor-owned utility. An electric service area denotes a geographic area for which
a single utility provides electric distribution services. Natural gas planning areas include
municipal gas utilities.

The geographic areas and weather zones covered by these service areas are very diverse. Smaller
municipal utilities and irrigation districts as well as Sacramento Municipal Utility District
(SMUD) have very compact and homogeneous climates. The larger areas contain very diverse
climates. Residential and commercial energy consumption patterns are influenced by weather,
therefore, these two sectors are modeled by climate zone and results aggregated to the utility
service/planning area. The number of climate zones in a given area depends upon the diversity of
climate within the area and the availability of suitable weather stations.

The Pacific Gas and Electric (PG&E) area covers the majority of California north of Bakersfield.
This includes large portions of the hot central valleys as well as the highly populated and cool
coastal San Francisco bay area. For forecasting purposes PG&E is represented by five distinct
weather stations (Ukiah, Sacramento, Fresno, San Jose and San Francisco).

Southern California Edison (SCE) covers the majority of the state from Bakersfield south. SCE
is represented by four distinct weather stations (Fresno, Long Beach, Burbank and Riverside).

Los Angeles Department of Water and Power (LADWP) encompasses the city of Los Angeles as
well as part of the Owen’s Valley. This service area has both coastal and inland regions and is
represented by Long Beach and Burbank as weather stations.

The San Diego Gas and Electric (SDG&E) service territory includes all of San Diego County as
well as a small part of southern Orange County. Currently, SDG&E is represented by San
Diego’s Lindbergh Field. Staff is evaluating a combination of San Diego, Miramar and El Cajon
for future forecasting purposes.
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Table 1

Utilities within Forecasting Areas

Planning/Service Area |

Utilities Included

Electric Areas

Water and Power (LADWP)

PG&E Palo Alto
Alameda Plumas - Sierra
Biggs Redding
Calaveras Roseville
Pacific Gas and Electric Sggllggburg gﬁgsﬁganmsco
(PGEE) Lassen MUD Silicon Valley
Lodi Tuolumne
Lompoc Turlock Irrigation District
Merced Ukiah
Modesto USBR-CVP
Sacramento Municipal Utility
District (SMUD) SMUD
Anaheim Riverside
Anza Southern California Edison
Southern California Edison Azusa Southern California Water
(SCE) Banning USBR-Parker Davis
Colton Valley Electric
MWD Vernon
Los Angeles Department of LADWP

San Diego Gas and Electric
(SDG&E)

SDG&E, Escondido

Cities of Burbank, Glendale, | Burbank
and Pasadena (BGP) Glendale
Pasadena
PacifiCorp Truckee-Donner PUD
Other Planning Area (OTHER) | Sierra Pacific Imperial Irrigation District (11D)
Surprise Valley
Department of Water
Resources (DWR) DWR
Natural Gas Distribution Areas
PG&E Electric Planning Area
PG&E SMUD 9
SDG&E SDG&E
Southern California Gas SCG
Company (SCG) SCE, LADWP, BGP Electric Planning Areas
OTHER Washington Water

Southwest Gas Corporation

SMUD has the most homogeneous weather of the major utilities. The service area encompasses
Sacramento County and is represented by Sacramento Executive Airport.

The data can also be aggregated across regions consistent with congestion zones associated with
the electricity transmission grid operated by the California Independent System Operator
(CAISO). The CAISO service territory currently includes the majority of the state with the
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exception of LADWP, SMUD and few other small areas. Staff has used a combination of the
above nine weather stations weighted by the representative residential air conditioning
saturations to approximate the daily summer temperature facing the CAISO region. Appendix B
and Appendix D include forecast tables aggregated by CAISO congestion zone.

Forecast Data Sources and Assumptions

Disaggregate end use models require extensive data. Four classes of data are required to establish
useful disaggregate forecasting models. First, consumer characteristics data such as end use
appliance saturations, dwelling size and age, occupants' income and demographic makeup, and
utility bills are important. Second, aggregate consumption data for the nonresidential sectors
classified by the Standard Industrial Classification (SIC) code devised by the federal
government. Third, disaggregate economic and demographic projections at a level of detail
matching the customer sectors of the energy forecasting models. Each of these will be discussed
separately. Finally, data or estimates of energy impacts from building and appliances standards
or efficiency programs are needed to account for conservation effects on demand.

Consumer Characteristics

Consumer characteristics data include information on consumers’ appliance and equipment
holdings, building characteristics, conservation measures and behavior, demographic and
operation characteristics of firms, and load shifting opportunities and behavior. This information
helps explain evolving energy use patterns by identifying factors that influence customers’
choices of how much energy to consume as well as what options were available when they made
their choices.

A wealth of data exist describing consumers but only utilities have the ability to link together
customer characteristics with utility bills. Thus, the principal focus of activity regarding
consumer characteristics is to obtain customer survey data from utilities in a usable, timely
manner. In the past, Energy Commission staff assisted the utilities in designing customer
surveys and post-collection data editing. Estimates of appliance and equipment saturations and
end use intensities from these surveys are incorporated in the residential and commercial models.
Currently, the Energy Commission is managing customer surveys for the residential and
commercial sectors that will allow updating of customer characteristics for the next IEPR
forecast.

Energy Consumption Data

Electricity and natural gas consumption data by SIC code has proved to be an invaluable source
of basic energy usage for the nonresidential sector. Supplied on a quarterly basis for individual
months by every utility in the state, this data allows use of planning area customer sector models
where no matches in rate classification by all affected utilities would be possible. Quarterly Fuel
and Energy Report (QFER) data supplied by utilities by 3- or 4-digit SIC code is processed by
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Energy Commission staff into various customer groupings. This now includes improved
reporting of self generation by utilities.

Economic/Demographic and Fuel Price Projections

An essential input into the staff forecasting models are appropriate economic, demographic, and
fuel price projections for each planning area. Several translation models convert usual economic
and demographic data into the actual "energy driver variables" which are used in the model to
forecast energy usage. For example, in the commercial building sector, the key energy driver is
floor space by building type, while the economic and demographic variables are employment of
various types, taxable sales, and various groupings of population. A different mix of each of
these "econ/demo" variables has been found useful in projecting each building type's floor space
additions through historic analysis of additions and econ/demo variables. Table 2 lists these
drivers by sector and the variables from which they are developed for each sector.

Table 2
Translation of Economic and Demographic Variables
Sector Energy Driver Econ/Demo
a. Households, by type a. Population, by residential and group
quarters
Residential b. Income per capita b. Income per capita
c. Persons per household, by type c. Persons by household
d. Fuel prices
a. Floor space, by building type a. (1) Employment, by type

(2) Taxable sales

Commercial (3) Population, by age grouping
b. Fuel prices

Industrial a. Value of shipments, by industry a. Value of shipments, by industry
c. Fuel prices
a. Total agricultural production a. Total number of homes
b. Surface/ground water split b. Per capita income

Agriculture c. Dairy and livestock production
d. Electricity and diesel price
e. Rainfall and weather data

For the 2003-2013 forecasts, the Energy Commission used the September 2002 University of
California, Los Angeles (UCLA) Anderson Forecast in combination with the 2002 Global
Insight forecast. UCLA forecasts economic conditions for the state as a whole, including
forecasts of personal income, and employment for detailed commercial and industrial sectors. To
develop economic forecasts for the Energy Commission’s utility areas, county-level income and
industrial production projections from Global Insight are used in combination with the UCLA
statewide forecast.

The California Department of Finance (DOF) June 2001 Interim County Population Projections
were used to develop projections of household population and persons per household, along with
DOF’s E-5 County/State Population and Housing Estimates.
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The base case forecast assumes that stronger economic growth will resume in late 2003,
followed by steady growth, but at a lower rate than previous recoveries. To quantify the potential
impact on demand of unanticipated economic trends, the Energy Commission developed several
scenarios to support evaluation of risks to infrastructure and supply adequacy.

The high economic growth scenario models the effects of a more robust economy on energy
demand. Over the last twenty years, the average annual post-recession employment growth rate
has averaged about I1percent higher than the growth rate assumed in the baseline employment
forecast. To model the effects of a stronger recovery on energy demand, the employment forecast
was accelerated to achieve a new forecast with an annual growth of slightly more than 1 percent
higher for the years 2004-2007. Other economic drivers for the sector forecasts were also
accelerated by one or two years for similar results. After 2007, the baseline forecast trend
resumes. Conversely, to develop a low economic growth scenario, the forecasted growth
beginning in 2004 is delayed by one to two years so that growth on average is slightly more than
I percent lower than the baseline economic forecast. Appendix G, Table G-2 documents the
major economic drivers for the scenarios at statewide level. Electricity demand scenario forecast
results are presented at the end of Appendix B and Appendix D, and natural gas results in
Appendix E

Energy price projections are an important input into any energy demand forecast. The prices
used for this forecast are in Appendix G. This forecast used the February draft end user natural
gas price projections prepared by the Fuels Resources Office. The final natural gas price forecast
is documented in Natural Gas Market Assessment (Publication number 100-03-006). Electricity
retail rate projections are prepared for use by demand forecasting staff by the Electricity Analysis
Office. More detail on the final rate forecast is published in California IOU Retail Electricity
Price Outlook 2003-2013 (Publication number 100-03-003).

DSM Quantification

A major effort of Energy Commission forecasting has been to account for the influence of
conservation and energy efficiency that is "reasonably expected to occur" (RETO) in an
internally consistent manner. Since 1985 the Energy Commission has distinguished between
savings impacts that are reasonably expected to occur (committed RETO) and savings that are
likely to occur (uncommitted RETO) if current trends in funding and policy continue to
contribute additional savings from future year programs. The uncommitted DSM forecast of load
impacts from programs or other actions was then included on the resource side, to allow
comparison of DSM to other resource options.

While program proposals and budgets still require annual approval by the California Public
Utilities Commission (CPUC), the IOU Public Goods Charge programs have been authorized by
the legislature through 2011, and because this spending is required by statute and CPUC policy,
they are included in the baseline forecast. Staff has not included 2005 building standards in the
forecast because they still require adoption.
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The methodology to project savings from conservation and load management programs has
required extensive effort over numerous forecast cycles. Effort has been devoted to developing
forecasting models capable of endogenously quantifying the savings of major individual
programs and savings due to market forces.

Attribution of Savings

Most building and appliance standards are modeled within the sector forecast models. The
models account for building decay, equipment replacement and estimates of market-induced
impacts. The large number of current and prospective conservation and efficiency programs
modeled requires substantial effort to quantify individually, and these conservation
quantification runs were not done as part of the 2003 IERP. A major focus in preparation for the
next IERP will be review and updating of standards modeling and conducting an updated
conservation quantification analysis.

Attribution of savings from standards is guided by the principle that program savings are
determined in the reverse order of introduction. This chronological sequencing approach requires
that a series of model runs be made. As an example, let A, B, and C denote three runs of a sector
model characterizing the combined influence of two programs, a single program introduced first,
and no programs, respectively. The difference between runs A and B quantifies the savings from
the last program introduced. This convention makes the estimate for the second program
conditional upon the first. The difference between runs B and C quantifies the savings from the
first program introduced. This example is complicated several fold in actual practice due to the
large number of programs.

A significant complication of implementing this convention is the attribution of savings to
market forces, including direct consumer price response. Extending the previous example
further, let run D denote a case with fuel prices constant at the level of some reference year. Runs
A, B and C used fuel price assumptions from the baseline forecast. Market savings are quantified
as the difference between runs C and D. This is a straightforward extension of the previous
example. Unfortunately, savings quantified using runs A, B, and C are conditional upon the
market savings, which depend upon the fuel price assumptions of the baseline forecast. Changes
in such fuel price assumptions, all other effects held constant, change the savings quantified for
each program. High fuel prices lead to lower program savings and lower fuel prices lead to
higher program savings.

The impacts from many DSM programs sponsored by utilities, state government, local
government and other organizations are also estimated directly within the end use models.
However, because of the large number of programs and the extreme difficulty in attributing
impacts to particular programs, no attempt is made to attribute impacts through an iterative
process. Estimated savings by program are obtained directly from utilities and public agencies.
At the aggregate, the utility and program estimates are used to gauge the impacts included within
the end use models.
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Estimates of impacts calculated outside the sector models are the product of a four step process.
First, first year impacts are assigned a useful measure life. Second, a degradation factor is
applied to each year of the useful life to account for poor maintenance or equipment failure.
Third, adjustments are made to distinguish between program-induced and market effects. The
final results are aggregated and provided to the summary model where they are used to evaluate
the sector forecasts. Appendix K contains the cumulative utility program savings forecast based
on reported annual savings through 2001. Complete data were not yet available for 2002; staff
estimated incremental savings based on utility energy efficiency program plans, and extended
this annual impact through 2011.

Sector Energy Forecasts

The aggregate demand for energy services increases with growth in economic activity and
population, and as new forms of energy service become available. The Energy Commission
energy demand forecasts are driven by projections of sector specific economic and demographic
variables. Table 3 shows the coverage and end use detail of each sector model.

Table 3
End Use Characteristics of Sectoral Models
Sector Customers Groups Included End Uses Covered
Residential All residential electricity and natural gas, by | 21 major appliance and space
3 housing types conditioning categories

All building related electricity and natural

CB;O.m’.“erc'a' gas use in SIC codes 50-96 by 11 building | |0 quipment and space
vilding types conditioning categories
Other commercial _AII eleqtricity and natural gas used by 14
(TCU) industries in SIC codes 40-49, (ex. 422, none

494, 497), 752, and 97
Street Lighting street lighting electricity street lights

All electricity and natural gas used by 33 2-
Manufacturing and | digit and 3-digit manufacturing SIC codes.
Mining Industries 7 extraction and construction industries in
SIC codes 10-17

All electricity and natural gas used by SIC
Agriculture codes 01,02, 08,and 09, covering crops,

none

irrigation pumping building

livestock, forestry, hunting and commodities heating crop drying
All electricity used by the water suppl .
Water Supply industry of glC code)é 494 and 497pp / water supply pumping

Residential Consumption Forecast

Energy forecasts for the residential sector are made with a detailed end use model. The three
primary components of the model are households, appliance saturations, and average annual
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energy use per appliance by vintage. Energy use for an end use category is determined by the
product of total households, appliance saturation and energy use per appliance.

Residences are grouped into three different housing types—single family, multi-family and

mobile homes. Residences are further classified by vintage. Vintage is determined by the
California building standard in effect when the residence was built. For each housing type, some

combination of electricity and/or natural gas consumption occurs in 24 individual end uses
(Table 4). In most cases, the end uses do not necessarily represent distinct appliance types.
Electric space heating, for example, is one end use category, but includes three types of heating

appliances—baseboard heaters, central heating systems, and heat pumps. Other end uses, such as

refrigerators and freezers, do characterize individual appliance end uses.

Table 4
Residential End Use and Fuel Type Classifications
End-Use Description Electric | Gas
Central A/C Whole house air conditioning systems X X
Room A/C Window air conditioners X
Evap. AIC Evaporative coolers X
Space Heat Heat pumps, baseboard heaters and central heating X X
systems

Furnace Fan Central heating and cooling furnace fans X
Hot Water — DW Water heating for dishwashers X X
Hot Water - CW Water heating for clothes washer X X
Water Heater Basic water heating for all other uses X X
Refrigeration Refrigerators X
Freezer Stand alone freezers X
Color Television Major household appliance X
Cooking Stove tops and ovens—excludes microwaves X X
Dishwasher Dishwasher motor only X
Clothes Dryer Clothes dryer X X
Clothes Washer Washing machine motor X
Solar Backup Backup for solar water heating systems X X
Solar Pumps Pumps on solar water heating systems X
Water Bed Heating element for water beds X

. Miscellaneous uses including lighting, small appliances and X X
Miscellaneous electronics g lighting PP
Pool Pump Swimming pool water pump X
Pool Heater Water heating for swimming pools X X
Pool Backup Ejrt;l;up for pool's solar water heating system, including X X
Tub Pump Hot tub water pump X
Tub Water Heat Water heating for hot tubs X X

End use consumption is estimated for each combination of housing type, fuel type, and climate
zone. The three main components of the residential model are households, appliance stock, and
unit energy consumption (UEC).
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The household component provides projections of person per household (PPHH), per capita
income (PCI) by climate zone, and housing stock by climate zone and housing type. Housing
stock projections are used to calculate appliance stocks. Historical stock calculations are based
on census data and utility appliance saturation surveys. Projected stocks are based on computed
retention factors, saturations in new homes and free market marginal saturations (the appliance
saturation in new homes). Person per household and per capita income are used to calculate unit
energy consumption for some appliances.

The UEC component estimates average UECs for the purchase year. These UECs are based upon
average consumption in the base year, new equipment efficiencies, persons per household, and
energy efficiency retrofit programs. For space conditioning end uses, the thermal integrity of
dwellings is also taken into account.

Commercial Sector Forecast

The commercial end use forecasting model models total energy consumption by commercial
buildings as the sum of energy consumption of individual end uses for twelve building types.
End use energy consumption is determined by the amount of floor space, the proportion of floor
space receiving an end use energy service, and the type, efficiency and use of energy using
equipment.

Each building type aggregates energy consumption resulting from economic activity surrounding
the selling and distribution of final goods and services. Table 5 displays a breakdown of the
twelve building types by SIC code. A forecast of floor space is developed for each building type
within each planning area. The floor space is forecast econometrically using F.W. Dodge
construction data on building additions, floor space saturations from survey data, and the
economic driver found to best predict economic trends for that building type. For example,
school age population is the economic driver for schools.

Table 5

Commercial Building Classifications
Building Type SIC Codes Included
Small Office < 30,000 Square Feet | 071,074, 076, 078, 60-61, 62-67, 73
Restaurants 58
Retail Stores 52, 53, 55-57 (554), 59 (592)*
Food/Liguor Stores 54, 592
Warehouses 42 (421,4222,423), 50, 51 (514)
Refrigerated Warehouses 4222, 514
Schools 821, 835
Colleges/Trades 822, 824, 829
Health Care 805-809, 836
Hotel/Motel 70 (703)
Miscellaneous 072, 075, 554, 703, 72, 75, 78, 79, 823, 84, 92 (925)
Large Office >= 30,000 Square Feet | 801-804, 81, 83 (836), 87, 89, 91, 93-96, 972

*Excluded industry subgroups in parentheses.

10
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For each building type, energy consumption occurs within ten different end uses. Table 6
displays the end uses and their corresponding fuel types.

Table 6

Commercial End Use and Fuel Type Classifications

End-Use Description Electricity [ Natural Gas
Space Heat rC\::ar:bmatlons of packaged and system space X X
Space Cooling | Combinations of packaged and system cooling X X
Ventilation Ventilation systems X
Water heating | Water heaters and system boilers X X
Cooking Major cooking appliances X X
. . Maijor refrigeration systems and stand alone X X

Refrigeration units
Indoor Lighting systems, does not include desktop X

| Lighting lamps
Outdoor I X

| Lighting Lighting systems
Ofﬁc_:e Faxes, computers, copiers, etc. X
Equipment
Misc Miscellaneous plug load, including small X X
E ui- ment refrigerators, desktop lamps, and other non-

quip system energy using equipment.

The model keeps track of both building and equipment vintages as well as equipment
replacement rates. All post 1978 floor space subject to the provisions of Title 24 enters the
energy equation with modified marginal end use intensities. New equipment in older buildings is
replaced with higher efficiency equipment as the Title 20 standards phase-in.

Energy prices affect energy use in two ways. In the short run, users' options are limited to
reducing their uses of energy services, switching to different fuel (unlikely in the commercial
building sector), and implementing low cost conservation measures such as insulation, solar
films, shade screens, delamping, etc. In the long run, a wider variety of options are available. In
addition to the short run options, for existing buildings the users can replace inefficient
equipment with more efficient ones, in new buildings the users can choose different energy
service and/or commercial service technologies, switch fuels, and implement costlier
conservation measures. The model keeps track of the retirement and replacement of buildings
and equipment by vintage through decay functions. Thus, the energy use effects of the
replacement of decayed equipment with newer and more efficient ones can be estimated.

11
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Industrial Sector

The Energy Commission uses the Industrial End Use Forecasting Model (INFORM) originally
developed by the Electric Policy Research Institute (EPRI). The model allows accounting for
energy use trends, price effects, and exogenous improvement in efficiency by end use and
industry. The largest end uses are process energy, motors, and lighting. The key driver for the
energy forecast is the value of shipments forecast developed by staff from UCLA and Global
Insight inputs. Price response is modeled using a three year average energy price in which an
energy price index for each industry is calculated based on their relative use of electricity, natural
gas, and petroleum products.

Table 7
Industrial Sector Definitions By SIC Code
SIC [ Industry
Mining
10 Metal Mining
13 Oil and Gas Extraction
14 Mining and Quarrying of Non-Metallic Minerals
Manufacturing - Process Industries
15 Construction
203 Canned, Frozen, Preserved Fruits, Vegetables, and Food Specialties
206 Sugar and Confectionery Products
24 Lumber and Wood Products
261 Pulp Mills
262-3 Paper and Paperboard Mills
29 Petroleum Refining and Related Industries
321-3 Glass and Glassware
324 Cement
Manufacturing - Assembly Industries
20x Food and Kindred Products (Except 203 and 206)
22 Textile Mill Products
23 Apparel and Other Textile Products
25 Furniture and Fixtures
26x Paper and Allied Products (Except Pulp, Paper, and Paperboard Mills 261-263)
27 Printing and Publishing
28 Chemicals and Allied Products
308 Plastics Products
30x Rubber Products
31 Leather and Leather Products
32x Stone and Clay Products
33 Primary Metal Industries
34 Fabricated Metal Products
357 Computers and Office Equipment
35x Industrial Machinery and Equipment (Except 357)
366 Communications Equipment
367 Electronic Components and Accessories
36x Electronic and Other Electric Equipment (Except 366, 367)
37 Transportation Equipment
38 Instruments and Related Products
39 Miscellaneous Manufacturing

12
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Agriculture and Water Pumping

The agricultural electricity usage model is divided into four sectors: (1) groundwater pumping,
(2) surface water pumping, (3) dairy and livestock production, and (4) urban water usage.
Irrigation water pumping for crop production is the most important electricity use. Four separate
econometric models have been developed to forecast energy consumption in these four sectors.
These models are applied to energy consumption in the PG&E, SCE, and SDG&E planning
areas.

In the groundwater and surface water pumping models the amount of energy usage is forecast on
the basis of the amount of total agricultural production (field crops, vegetables and lemons, and
fruits and nuts), price of electricity, the amount of rainfall, and other variables deemed necessary
to account for possible structural breaks in the relationships.

In the dairy and livestock sector, energy consumption is related to the amounts of dairy and
livestock production, price of electricity, and other variables to take account of possible regime
shifts. The levels of these input variables are forecast separately by relating them to economic
and demographic variables such as real household income.

Historically there has been a strong correlation between energy usage by urban households and
the total number of homes in different planning areas. This correlation is used to forecast energy
consumption in this sector using econometric models.

For other smaller planning areas simpler time-series models, such as trend analysis, are
employed to forecast energy usage.

TCU and Street lighting

The Transportation, Communication and Utilities (TCU) category includes SIC codes 40-49,
with exceptions, 97 and 752 (Table 4-1). SICs 40-49 consists of establishments providing such
services as passenger and freight transportation, communications services, electricity, gas, steam,
water or sanitary services, and the United States Postal Service. These industries have
establishments that have activities, workers, and physical facilities distributed over an extensive
geographic area. Electricity and natural gas energy use is primarily in offices, passenger and
cargo terminals, maintenance facilities, for pumping, broadcasting, transmission and distribution.

SIC 97 consists of government establishments engaged in national security and international
affairs. Energy use is primarily for offices and process activities such as metal fabrication of
structural assemblies, components for ships and aircraft, and operation of electronic equipment.
SIC 752 consists of establishments primarily engaged in the temporary parking of automobiles.

The TCU forecast model is an accounting model. There are two growth factors for each industry:
one for a driving variable and one for energy intensity. The driving variable is the ratio of
selected industry growth variables in a future year to the base year. The majority of TCU
industries are driven by the growth factor for the number of jobs in that industry. Examples of

13
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other driving variables include growth factor of the number of households for SIC 489, growth
factor of the petroleum refining production index for SIC 46 and growth factor of the total
population for SIC 495. Energy intensity is the ratio of the energy demand per unit of growth
variable for a future year compared to the base year. It accounts for increases in electricity
demand as industrial activity becomes more energy intensive.

Table 8
TCU Drivers
SIC Driver Variable
40 (Railroad Transport) The number of jobs in SIC 40.
411 (Rapid Transit) Total population.
412-417 (Other Local Transportation) The number of jobs in SIC 41.
752 (Automobile Parking) Sg::ée footage of commercial parking garage floor
421,423 (Trucking And Courier Services) The number of jobs in SIC 42.
43 (U.S. Postal Service) The number of jobs in SIC 43.
441-448 (Water Transportation) The number of jobs in SIC 44.
449 (Water Transportation/Marine Services) The number of jobs in SIC 44.
451-452 (Certified And Noncertified Air Transport) The number of jobs in SIC 45.
458 (Air Transport Fields And Terminals) The number of jobs in SIC 45.
46 (Petroleum Pipelines) The number of jobs in SIC 46.
47 (Transportation Services) The number of jobs in SIC 47.
481 (Telephone Communications) le(')c;)t:l number of non-agricultural wage and salary
482 (Telegraph Communications) The number of jobs in SIC 48.
483 (Radio And TV Broadcasting) Total number of households.
484 & 489 (Cable TV) Total number of households.
491-493, & 496 (Elec. & Gas Services, Steam Supply) The number of jobs in SIC 49.
495 (Sewerage Facilities) Total population.
97 (National Defense) The total number of Federal Defense jobs.

The street lighting energy model presumes a fixed linear relationship between the number of
households and "basic" street lighting electricity consumption. Basic forecasted electricity
consumption is reduced by projected conservation in street lighting (luminaire replacement with
more efficient bulbs). These conservation savings are calculated using estimates of utility and
municipal street lighting retrofit program expenditures in the planning area.

Energy Requirements Summary Model

Individual sectoral model energy demand forecasts are combined in the Energy Requirements
Summary Model to calculate final planning area total forecasts. The summary model adjusts the
sectoral forecasts for weather, adds or subtracts minor conservation program savings, and
calibrates the adjusted results to historical consumption.

Weather adjustments are made to the residential and commercial building models because these

models forecast (and backcast) on the basis of long-run normal weather. The raw sectoral model
backcast and recorded energy consumption are not directly comparable due to the influence of

14




Exh. No. ISO- 23, Page 19 of 197

abnormal weather on actual consumption. Energy demand for weather sensitive end uses is
adjusted to accommodate the deviation between actual weather and normal weather for each
climate zone in the planning area. After this step, the adjusted forecast and the actual
consumption data match closely.

Minor adjustments to the weather adjusted raw backcast and forecast are performed to account
for the influence of conservation programs that have not been incorporated into the structure or
input data used within the sectoral models.

Finally, the adjusted sectoral results are calibrated based on the differences between the adjusted
results and estimates of actual consumption. This calibration is based upon a uniformly weighted
multi-year scaling factor. The period 1980-2001 is used for deriving calibration factors for most
utilities and most sectors. Consumption estimates are based upon sales in the utility planning
area and private supply (principally self-generation) data as submitted to the Energy Commission
by each utility via the Quarterly Fuel and Energy Report (QFER). Special reliance is placed
upon the SIC forms which allow aggregation of individual business activities to control total
definitions which exactly match the customer sector model.

Electricity consumption needs that are met by self-generation or distributed generation reduce
the demands on the grid. After several years of no growth, privately supplied energy appears to
be increasing. This is a result of the energy crisis, changes in the regulatory environment, and
higher rates, but it is not clear this more favorable environment will continue. To account for
increases in private supply in the forecast, peak load and consumption for 2002 and 2003 were
estimated by sector and planning area based on data from PG&E, SCE and SDG&E on new
interconnect activity in their territories. After 2003, privately supplied load is assumed to grow at
the same rate as the corresponding sector forecast for each utility. This consevative estimate is
used because of the uncertainty of regulatory policy such as exit fees on the economic
attractiveness of self generation.

Peak Demand Model

The Energy Commission uses the Hourly Electric Load Model (HELM) to forecast peak based
on the end use electricity demand projections of the individual energy models. Projecting peak
load is more difficult than projecting energy consumption because instantaneous electricity
requirements change constantly. Appliances are used more during the day than in the middle of
the night (hour), lights are on more in the winter than in the summer (season), and refrigerators
run more often in hot weather (temperature). Moreover, recorded data for customer load consists
only of system load; relatively little sector load information is known exactly.

HELM forecasts hourly end use demand for every day of the year. Peak days and peak hours
within peak days are then determined by seeking the maximum from many individual hourly
load forecasts. This method allows peak load to be directly determined from energy forecasts
rather than constrained to follow past consumption patterns.

15
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For the residential and commercial building sectors, end uses are divided into weather-varying
(space heating and air conditioning) and season-varying (all others) groups. The estimates of
average daily electricity consumption for each season varying end uses are based on analysis of
past utility sales. For example, daily refrigerator consumption is about twenty percent higher
(lower) than average in the summer (winter). Daily weather sensitive end use demand is
distributed to each day and hour according to weather conditions and space conditioning
equipment operating schedules. Summation of each end use load at any given hour produces an
overall customer level load.

Industrial, other commercial, agriculture, and street lighting loads are forecasted by individual
industry. Annual electricity sales are allocated to the day being forecast using utility billing data
and load curves that distribute daily electricity to hourly loads. In most cases (food processing is
one exception) industrial load curves are assumed to have the same shape during all weekdays of
each month. The model currently assumes that industry operating patterns of shifts, weekdays
versus weekends, will not change throughout the forecast period.

The hourly load model described above operates in the same manner in both backcasting and
forecasting modes. Customer loads are adjusted to represent system load by adding transmission
and distribution losses. For example, in the PG&E planning area, the loss factor is 1.076. Peak
demand is simply the maximum hourly load (summed over all sectors) on the peak day—usually
a summer day—for each forecast year adjusted for transmission and distribution losses. In the
backcast mode, the weather from the actual peak event (1980-2002) is fed into the model for the
corresponding year. In the forecast mode, HELM uses a synthetic weather year developed by a
ranked-average methodology from 30 years of historic weather data.

Load and Temperature

In addition to the peak demand forecast for normal weather, the Energy Commission has
developed several hot weather demand scenarios for varying degrees of hotter than average
temperatures. To account for summer heat buildup, staff uses a three-day moving average of the
maximum temperatures to correlate with the system summer loads. This moving average is
calculated as 60 percent of the current day’s maximum temperature, 30 percent of the previous
day’s maximum temperature and 10 percent of the second previous day’s maximum temperature.

The baseline peak demand forecast assumes average temperatures—temperatures that are
expected to occur, on average, in one out of every two years (one-in-two). To account for
warmer than average temperatures, temperature sensitivities for 1-in-five, -ten, -twenty and
-forty weather conditions are applied to the baseline peak demand forecast. Temperatures are
weighted based on distribution of air conditioning throughout the state.

16
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Figure 1 shows the statewide temperature thresholds for the 1-10, 1-in-20, and 1-in-40 scenarios,
with maximum temperatures typically in late July to mid-August. However, the state can be
thought of as three temperature regions; north, south and San Diego. San Diego has been
differentiated from the rest of southern California due to its mild climate. Figures 2 and 3
provide the average (1-in-2) daily summer temperatures as well as the 1-10, 1-in-20, and 1-in-40
maximum temperature thresholds for the north and south regions respectively. Figures 2 and 3
show the temperatures in the south region are more likely to be hotter later in the summer period
than in the north region.

More detailed information on historic temperatures and load can be found in Appendix L.

Figure 1
Statewide Daily 3-Day Moving Average Temperature Thresholds
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Figure 2
North Region Daily 3-Day Moving Average Temperature Thresholds
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Figure 3
South Region Daily 3-Day Moving Average Temperature Thresholds
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Overview of Appendices

Appendix A: Electricity Consumption by Sector
This appendix provides recorded and forecast electricity consumption by sector and by utility.
Table A-11 shows sales by customer category: direct access, IOU, or municipal.

Appendix B: Net Energy for Load
This appendix provides recorded and forecast net energy for load by utility and by CAISO Zone.

Appendix C: Peak Demand by Sector
This appendix provides recorded and forecast peak demand, before losses, by sector and by
utility.

Appendix D: System Peak Demand
This appendix provides recorded and forecast system peak demand by utility, and tables showing
the CAISO congestion zone forecast for normal and hot weather and economic scenarios.

Appendix E: Natural Gas Consumption
This appendix provides recorded and forecast natural gas consumption by sector and by utility.

Appendix F: Economic and Demographic Drivers
This appendix includes the forecasts of population, households, employment, industrial
shipments, and personal income used for the forecast.

Appendix G: Energy Price Forecasts
This appendix includes the electricity rate and natural gas price forecasts used.

Appendix H: Detailed Residential Sector Forecast
This appendix includes consumption and appliance saturations by end use for selected years.

Appendix I: Detailed Commercial Sector Forecast
This appendix includes electricity consumption and use per square foot by end use and building
type, and the forecast of floor space stock and additions.

Appendix J: Detailed Industrial, Agriculture, and TCU Sector Forecast
This appendix reports the electricity forecast by SIC and planning area, for select years.

Appendix K: Conservation Savings

This appendix includes cumulative energy savings forecast through 2013 from both building and
appliance standards, and savings through 2013 from energy efficiency programs funded through
2001.

Appendix L: Load and Temperature

This appendix includes temperature data used to develop hot weather scenarios, and data and
charts for five years of CAISO loads and maximum temperatures.
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Table A-1
Staff's Outlook for the PG&E Planning Area
Electricity Consumption by Sector (GWh)

Electric Total

Year Residential Commercial | Industrial Mining |Agricultural}  Other Vehicles | Consumption

1980 21,424 16,723 16,565 2,006 5,743 3,736 0 66,197
1981 21,632 17,732 15,677 2,482 6,318 3,812 0 67,653
1982 21,116 17,818 14,909 2,955 5,237 4,007 0 66,043
1983 21,858 18,790 15,725 3,155 4,879 4,091 0 68,497
1984 22,883 19,716 16,442 3,454 6,319 4,527 0 73,341
1985 23,292 20,434 16,918 3,776 6,319 4,877 0 75,617
1986 23,180 21,023 17,344 3,192 5,301 4,355 0 74,394
1987 24,278 22,583 17,993 3,171 6,048 4,889 0 78,962
1988 25,041 23,749 18,869 3,247 6,398 4,838 0 82,141
1989 25,389 25,246 19,201 3,215 6,482 4,996 0 84,529
1990 25,844 26,411 19,727 3,221 6,518 5,085 0 86,806
1991 26,308 26,734 19,405 3,360 5,893 5,230 0 86,929
1992 26,412 27,681 19,439 3,395 6,083 5,316 0 88,326
1993 26,781 28,059 19,775 3,352 5,855 5,419 0 89,239
1994 27,013 28,204 19,883 3,368 5,778 5,336 0 89,582
1995 27,080 28,882 20,872 3,104 5,385 5,440 0 90,763
1996 28,120 29,909 20,686 3,500 5,728 5,521 0 93,464
1997 28,599 31,624 21,839 3,623 5,980 5,413 0 97,078
1998 29,596 30,334 22,131 3,262 5,105 5,255 0 95,682
1999 30,521 32,630 21,697 3,085 6,008 5,265 0 99,205
2000 31,646 33,896 21,810 3,085 6,007 5,537 0 101,980
2001 29,792 32,142 22,270 3,086 6,036 5,421 0 98,748
2002 30,360 32,381 20,308 2,951 6,197 5,372 1 97,570
2003 30,780 32,886 20,258 2,948 6,288 5,434 3 98,597
2004 31,360 34,125 20,340 2,939 6,623 5,548 6 100,940
2005 31,989 34,770 21,070 2,955 6,674 5,647 9 103,115
2006 32,631 35,489 21,519 2,967 6,737 5,746 13 105,101
2007 33,301 35,999 21,741 2,935 6,767 5,840 16 106,599
2008 34,154 36,851 22,011 2,942 6,790 5,931 20 108,699
2009 34,833 37,309 22,111 2,934 6,810 6,032 24 110,053
2010 35,657 37,945 22,258 2,906 6,835 6,124 30 111,655
2011 36,116 38,451 22,461 2,942 6,849 6,229 40 113,087
2012 36,716 38,986 22,604 2,910 6,866 6,309 50 114,441
2013 37,310 39,306 22,716 2,878 6,852 6,385 60 115,507

Annual Growth Rates (%)

1980-1990 1.9 47 1.8 49 1.3 3.1 27
1990-2000 2.0 25 1.0 -0.4 -0.8 0.9 1.6
2000-2003 -0.9 -1.0 2.4 -1.5 1.5 -0.6 -1.1
2003-2008 21 23 1.7 0.0 1.5 1.8 46.1 2.0
2008-2013 1.8 1.3 0.6 -0.4 0.2 1.5 246 1.2
2003-2013 1.9 1.8 1.2 -0.2 0.9 1.6 34.9 1.6

A-1
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Table A-2
Staff's Outlook for the SMUD Area
Electricity Consumption by Sector (GWh)

Electric Total

Year Residential Commercial | Industrial Mining |Agricultural]  Other Vehicles | Consumption

1980 2,587 1,988 269 54 112 340 0 5,350
1981 2,794 2,055 272 62 122 387 0 5,693
1982 2,781 2,088 264 63 108 377 0 5,681
1983 2,910 2,120 301 68 94 462 0 5,954
1984 3,086 2,234 376 76 113 475 0 6,360
1985 3,193 2,452 499 86 115 536 0 6,881
1986 3,107 2,673 542 87 102 503 0 7,014
1987 3,229 3,004 443 99 115 529 0 7,419
1988 3,326 3,044 542 90 106 567 0 7,677
1989 3,359 3,134 639 86 98 612 0 7,927
1990 3,611 3,214 683 88 108 654 0 8,358
1991 3,603 3,151 692 95 120 688 0 8,349
1992 3,626 3,277 718 64 131 679 0 8,496
1993 3,636 3,290 696 64 134 615 0 8,435
1994 3,662 3,287 689 66 146 568 0 8,418
1995 3,604 3,340 683 74 140 616 0 8,458
1996 3,808 3,411 732 80 151 624 0 8,805
1997 3,839 3,537 731 86 164 649 0 9,006
1998 3,959 3,637 779 83 125 640 0 9,123
1999 3,966 3,650 822 88 162 639 0 9,326
2000 4,135 3,698 811 88 147 612 0 9,491
2001 3,960 3,825 771 90 145 542 0 9,334
2002 4,059 3,895 685 90 159 541 0 9,429
2003 4,105 3,975 679 91 162 550 1 9,563
2004 4,173 4,049 688 93 165 558 2 9,729
2005 4,248 4,116 710 93 168 567 4 9,906
2006 4,322 4,167 726 93 171 577 5 10,060
2007 4,396 4,208 750 94 174 587 6 10,214
2008 4,486 4,255 773 94 177 596 8 10,388
2009 4,563 4,305 794 92 180 605 9 10,548
2010 4,643 4,357 810 90 183 615 12 10,710
2011 4,714 4,409 830 89 185 625 16 10,869
2012 4,788 4,459 846 87 188 634 20 11,022
2013 4,864 4,505 861 84 191 643 23 11,172

Annual Growth Rates (%)

1980-1990 34 4.9 9.8 49 -0.4 6.8 4.6
1990-2000 1.4 1.4 1.7 0.0 32 -0.7 1.3
2000-2003 -0.2 24 -5.7 1.0 3.1 -3.5 0.3
2003-2008 1.8 1.4 2.6 0.6 1.8 1.6 46.1 1.7
2008-2013 1.6 1.1 22 -2.1 1.6 1.5 246 1.5
2003-2013 1.7 1.3 24 -0.8 1.7 1.6 349 1.6
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Table A-3
Staff's Outlook for the SCE Area
Electricity Consumption by Sector (GWh)

Electric Total

Year Residential Commercial | Industrial Mining [Agricultural] Other Vehicles | Consumption

1980 16,965 16,778 16,827 2,735 3,500 2,819 0 59,624
1981 17,710 17,475 16,938 2,860 3,753 2,859 0 61,594
1982 17,389 17,243 156,732 2,703 3,231 3,202 0 59,501
1983 18,205 18,037 16,399 2,623 3,423 3,319 0 62,006
1984 19,395 19,286 16,833 3,034 4,616 3,444 0 66,608
1985 19,751 19,882 17,257 3,046 4,667 3,601 0 68,203
1986 19,877 20,845 17,588 2,801 4,623 3,762 0 69,496
1987 20,894 22,025 18,548 2,752 4,816 3,965 0 72,999
1988 22,124 23,137 19,694 2,793 4,868 4,082 0 76,698
1989 22,620 24,354 19,922 2,803 4,359 4,360 0 78,417
1990 23,684 25,702 19,716 2,827 5,240 4,505 0 81,673
1991 23,039 25,585 19,151 2,738 5,231 4,480 0 80,223
1992 24,210 26,835 19,287 2,539 4,443 4,727 0 82,041
1993 23,362 26,800 18,961 2,474 4,871 4,664 0 81,133
1994 24,190 26,785 18,714 2,309 5,355 5,447 0 82,800
1995 24,097 27,097 19,146 2,366 4,482 5,667 0 82,855
1996 24,738 28,252 19,742 2,648 5,048 5,300 0 85,728
1997 25,270 29,574 20,458 2,593 5,231 5,256 0 88,382
1998 25,749 29,488 20,293 2,577 5,192 5,136 0 88,434
1999 25,726 30,339 22,252 2,730 5,163 4,804 0 91,013
2000 27,980 32,401 23,207 2,805 5,154 4,949 0 96,496
2001 26,132 31,298 20,326 2,596 5,270 4,883 0 90,506
2002 26,353 31,519 18,927 2,495 5,450 4,669 6 89,418
2003 26,746 32,059 18,809 2,501 5,572 4,715 17 90,419
2004 27,245 33,445 19,067 2,505 5,742 4,776 34 92,813
2005 27,789 34,468 19,879 2,523 5,864 4,832 50 95,406
2006 28,382 35,223 20,535 2,536 5,981 4,910 70 97,637
2007 28,970 35,517 20,916 2,515 6,110 4,983 90 99,100
2008 29,719 35,914 21,179 2,623 6,244 5,053 112 100,745
2009 30,317 36,215 21,345 2,522 6,381 5,124 134 102,038
2010 30,955 36,502 21,554 2,502 6,520 5,194 168 103,395
2011 31,513 36,912 21,847 2,533 6,653 5,272 224 104,956
2012 32,088 37,512 22,022 2,509 6,790 5,340 280 106,541
2013 32,651 37,684 22,193 2,484 6,898 5,407 336 107,654

Annual Growth Rates (%)

1980-1990 34 4.4 1.6 0.3 41 4.8 3.2
1990-2000 1.7 2.3 1.6 -0.1 -0.2 0.9 1.7
2000-2003 -1.5 -0.4 -6.8 -3.8 26 -1.6 -2.1
2003-2008 2.1 2.3 24 0.2 23 1.4 46.1 22
2008-2013 1.9 1.0 0.9 -0.3 20 1.4 246 1.3
2003-2013 2.0 1.6 1.7 -0.1 22 1.4 349 1.8
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Table A4
Staff's Outlook for the LADWP Area
Electricity Consumption by Sector (GWh)

Electric Total

Year Residential Commercial | Industrial Mining [Agricultural] Other Vehicles | Consumption

1980 5,357 6,975 3,746 322 113 1,155 0 17,669
1981 5,587 7,293 3,781 349 137 1,192 0 18,340
1982 5,529 7,263 3,722 348 125 1,197 0 18,184
1983 5,794 7,457 3,697 389 112 1,273 0 18,722
1984 6,157 8,009 3,829 365 156 1,261 0 19,777
1985 6,092 8,180 3,723 359 145 1,260 0 19,760
1986 6,033 8,604 3,731 312 137 1,276 0 20,094
1987 6,222 9,010 3,649 301 157 1,434 0] 20,772
1988 6,482 9,279 3,761 267 202 1,449 0 21,439
1989 6,601 9,350 3,698 229 180 1,497 0 21,555
1990 6,835 9,769 3,534 199 156 1,479 0 21,971
1991 6,620 9,606 3,653 204 133 1,518 0] 21,635
1992 7,000 9,832 3,400 179 155 1,487 0 22,052
1993 6,726 10,381 3,349 170 130 1,641 0 22,396
1994 6,723 9,894 3,210 190 150 1,639 0 21,805
1995 6,788 10,342 3,242 314 140 1,699 0 22,526
1996 6,917 10,056 3,604 346 175 1,660 0 22,758
1997 7,106 10,472 3,316 323 179 1,771 0 23,166
1998 7,183 10,396 3,356 323 173 1,572 0 23,004
1999 7,140 10,484 3,329 283 223 1,600 0 23,058
2000 7,519 10,787 3,312 270 181 1,733 0 23,803
2001 7,313 10,445 3,195 263 173 1,876 0 23,265
2002 7,177 10,971 3,089 254 181 1,773 2 23,448
2003 7,227 11,153 3,100 255 183 1,778 6 23,703
2004 7,296 11,329 3,112 255 184 1,783 13 23,972
2005 7,380 11,461 3,217 256 185 1,787 19 24,306
2006 7,479 11,549 3,268 257 186 1,803 27 24,570
2007 7,572 11,616 3,256 256 187 1,817 35 24,739
2008 7,704 11,684 3,231 256 189 1,828 43 24935
2009 7,799 11,755 3,172 255 190 1,839 52 25,062
2010 7,899 11,813 3,165 253 192 1,851 65 25,239
2011 7,989 11,880 3,174 256 193 1,870 86 25,448
2012 8,078 11,942 3,153 254 194 1,879 108 25,609
2013 8,166 12,072 3,135 252 197 1,888 130 25,839

Annual Growth Rates (%)

1980-1990 25 34 -0.6 -4.7 3.2 25 22
1990-2000 1.0 1.0 -0.6 3.1 1.5 1.6 0.8
2000-2003 -1.3 1.1 -2.2 -1.9 0.3 0.9 -0.1
2003-2008 1.3 0.9 0.8 0.1 0.7 0.6 46.1 1.0
2008-2013 1.2 0.7 -0.6 -04 0.9 0.6 246 0.7
2003-2013 1.2 0.8 0.1 -0.1 0.8 0.6 34.9 0.9
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Table A-5
Staff's Outlook for the SDG&E Area
Electricity Consumption by Sector (GWh)

Electric Total

Year Residential Commercial | Industrial Mining |Agricultural] Other Vehicles | Consumption

1980 3,879 3,618 936 68 195 1,033 0 9,729
1981 3,848 3,682 988 77 229 1,051 0 9,875
1982 3,858 3,661 957 80 197 1,070 0 9,823
1983 3,909 3,827 963 89 197 1,089 0 10,073
1984 4,056 4,214 1,098 104 241 1,047 0 10,760
1985 4,249 4,411 1,143 107 215 1,053 0 11,180
1986 4,323 4,830 1,164 111 226 1,015 0 11,670
1987 4,638 5,088 1,243 100 215 1,084 0 12,367
1988 4,928 5,254 1,357 102 240 1,356 0 13,237
1989 5,144 5,597 1,418 136 254 1,379 0 13,929
1990 5,421 5,985 1,550 180 240 1,422 0 14,798
1991 5,333 5,889 1,531 170 207 1,510 0 14,641
1992 5,609 6,429 1,575 163 213 1,550 0 15,540
1993 5,549 6,435 1,538 128 212 1,588 0 15,451
1994 5,729 6,548 1,540 112 233 1,629 0 15,791
1995 5,734 6,690 1,509 136 229 1,625 0 15,923
1996 5,935 7,016 1,696 139 258 1,557 0 16,601
1997 6,123 7,377 1,593 123 283 1,633 0 17,132
1998 6,319 7,777 1,604 113 218 1,599 0 17,630
1999 6,453 8,099 1,781 109 241 1,629 0 18,312
2000 6,513 8,137 2,261 141 244 1,495 0 18,791
2001 6,116 8,019 1,752 116 233 1,587 0 17,822
2002 6,549 8,437 1,442 116 265 1,564 1 18,374
2003 6,682 8,570 1,441 114 274 1,580 2 18,663
2004 6,826 8,800 1,467 113 284 1,606 4 19,099
2005 6,985 8,996 1,520 113 293 1,629 5 19,541
2006 7,137 9,204 1,571 112 301 1,656 8 19,988
2007 7,292 9,329 1,616 112 308 1,680 10 20,347
2008 7,488 9,550 1,665 112 315 1,705 12 20,847
2009 7,646 9,662 1,709 113 320 1,729 15 21,194
2010 7,801 9,761 1,745 113 324 1,747 18 21,510
2011 7,935 9,887 1,793 113 328 1,767 24 21,847
2012 8,076 10,078 1,824 113 332 1,786 31 22,240
2013 8,218 10,154 1,854 113 337 1,807 37 22,518

Annual Growth Rates (%)

1980-1990 34 5.2 5.2 10.2 2.1 3.2 4.3
1990-2000 1.9 3.1 3.8 2.4 0.2 0.5 24
2000-2003 0.9 1.7 -14.0 6.7 3.9 1.9 -0.2
2003-2008 23 2.2 2.9 -04 2.8 1.5 46.1 22
2008-2013 1.9 1.2 2.2 0.1 14 1.2 246 1.6
2003-2013 2.1 1.7 26 -0.1 2.1 1.3 349 1.9
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Table A-6
Staff's Outlook for the BGP Area
Electricity Consumption by Sector (GWh)

Electric Total
Year Residential Commercial | Industrial Mining [Agricultural] Other Vehicles | Consumption
1980 616 1,058 591 12 12 85 0 2,374
1981 641 1,122 584 12 9 84 0 2,452
1982 647 1,123 522 12 9 86 0 2,399
1983 681 1,108 506 21 21 95 0 2,433
1984 730 1,207 560 18 32 97 0 2,644
1985 715 1,272 557 22 32 100 0 2,699
1986 714 1,273 554 23 30 102 0 2,695
1987 735 1,284 569 23 34 110 0 2,754
1988 783 1,344 569 29 36 100 0 2,861
1989 785 1,331 532 32 37 96 0 2,813
1990 858 1,425 497 39 33 99 0 2,951
1991 797 1,408 392 37 29} 97 0 2,759
1992 842 1,552 369 38 28 102 0 2,931
1993 825 1,680 316 39 28 108 0 2,996
1994 839 1,689 288 42 30 110 0 2,999
1995 862 1,785 245 44 33 116 0 3,084
1996 875 1,877 224 47 29 100 0 3,152
1997 889 1,921 229 40 28 128 0 3,236
1998 896 1,973 233 49 27 120 0 3,298
1999 876 1,974 220 35 27 107 0 3,240
2000 903 2,023 204 46 27 118 0 3,320
2001 902 1,976 191 51 28 128 0 3,275
2002 894 2,070 177 50 29r 123 0 3,343
2003 898 2,101 178 50 29 124 1 3,380
2004 904 2,137 182 50 29 125 1 3,429
2005 911 2,162 189 50 29 127 2 3,471
2006 920 2,178 195 50 29 129 3 3,504
2007 928 2,175 198 50 29 131 4 3,516
2008 941 2,173 200 50 29 132 5 3,530
2009 949 2,173 201 50 29 134 6 3,542
2010 958 2,171 202 50 29 136 7 3,555
2011 967 2,171 205 50 29 138 10 3,570
2012 975 2,171 205 50 29 140 12 3,582
2013 983 2,168 206 49 29 142 14 3,592
Annual Growth Rates (%)

1980-1990 34 3.0 -1.7 12.3 10.6 1.5 22
1990-2000 0.5 3.6 -8.5 1.5 2.2 1.8 1.2
2000-2003 -0.2 1.3 -4.4 28 3.2 1.7 0.6
2003-2008 0.9 0.7 2.3 0.1 0.0 1.3 46.1 0.9
2008-2013 0.9 0.0 0.6 -0.3 0.0 1.4 24.6 0.4
2003-2013 0.9 0.3 1.5 -0.1 0.0 1.4 34.9 0.6
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Table A-7
Staff's Outlook for the Other Area
Electricity Consumption by Sector (GWh)

Electric Total

Year Residential Commercial | Industrial Mining |Agricultural]  Other Vehicles | Consumption

1980 1,253 782 242 15 273 113 0 2,677
1981 1,282 825 236 14 297 128 0 2,781
1982 1,253 815 178 16 270 127 0 2,660
1983 1,221 792 150 21 276 135 0 2,595
1984 1,257 818 184 26 296 141 0 2,722
1985 1,235 840 175 27 333 159 0 2,770
1986 1,218 863 181 39 289 168 0 2,758
1987 1,272 895 161 28 307 210 0 2,872
1988 1,349 937 182 33 318 237 0 3,055
1989 1,418 965 184 35 305 298 0 3,205
1990 1,414 977 162 41 383 333 0 3,310
1991 1,443 1,002 154 42 332 350 0 3,323
1992 1,526 1,087 141 69 342 349 0 3,513
1993 1,545 1,128 149 76 317 387 0 3,602
1994 1,618 1,201 152 60 320 407 0 3,758
1995 1,606 1,221 155 62 349 426 0 3,819
1996 1,772 1,217 171 62 362 400 0 3,983
1997 1,721 1,264 173 59 364 391 0 3,972
1998 1,685 1,294 175 50 363 344 0 3,911
1999 1,802 1,362 173 52 381 239 0 4,009
2000 1,917 1,442 179 59 400 231 0 4,227
2001 1,909 1,423 171 46 425 256 0 4,230
2002 1,944 1,378 159 42 400 273 0 4,196
2003 1,977 1,399 151 42 409 284 0 4,262
2004 2,011 1,449 150 43 417 312 0 4,381
2005 2,045 1,482 152 43 424 319 0 4,466
2006 2,080 1,517 154 43 431 355 0 4,580
2007 2,116 1,545 155 44 438 342 0 4,639
2008 2,152 1,685 154 44 445 360 0 4,740
2009 2,189 1,610 154 43 452 379 0 4,828
2010 2,226 1,642 153 43 459 456 0 4,979
2011 2,264 1,668 163 43 466 507 0 5,100
2012 2,303 1,695 152 42 473 593 0 5,257
2013 2,342 1,712 151 41 479 689 0 5,415

Annual Growth Rates (%)

1980-1990 1.2 2.2 -3.9 10.9 35 11.4 2.1
1990-2000 341 4.0 1.0 3.6 04 -3.6 25
2000-2003 1.0 -1.0 -5.5 -10.4 0.7 7.2 0.3
2003-2008 1.7 25 0.4 0.7 1.7 4.9 22
2008-2013 1.7 1.6 -04 -1.2 1.5 13.8 27
2003-2013 1.7 2.0 0.0 -0.2 1.6 9.3 24
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Table A-8
Staff's Outlook for the DWR Area
Electricity Consumption by Sector (GWh)

Electric Total

Year Residential Commercial { Industrial Mining JAgriculturail] Other Vehicles | Consumption

1980 0 0 0 3,354 0 0 3,354
1981 0 0 0 5,264 0 0 5,264
1982 0 0 0 5,192 0 0 5,192
1983 0 0 0 2,497 0 0 2,497
1984 0 0 0 3,349 0 0 3,349
1985 0 0 0 5,410 0 0 5,410
1986 0 0 5,031 0 0 5,031
1987 0 0 0 4,734 0 0 4,734
1988 0 0 0 5,928 0 0 5,928
1989 0 0 0 7,413 0 0 7413
1990 0 0 0 8,171 0 0 8,171
1991 0 0 0} 4,400 0 0 4,400
1992 0 0 0 4,088 0 0 4,088
1993 0 0 0 4,372 0 0 4,372
1994 0 0 0 4,946 0 0 4,946
1995 0 0 0 3,562 0 0 3,562
1996 0 0 0 5,146 0 0 5,146
1997 0 0 0 5,504 0 0 5,504
1998 0 0 0 3,421 0 0 3,421
1999 0 0 0 5,490 0 0 5,490
2000 0 0 0 5,490 0 0 5,490
2001 0 0 0 6,349 0 0 6,349
2002 0 0 0 7,889 0 0 7,889
2003 0 0 0 7,889 0 0 7,889
2004 0 0 0 7,889 0 0 7,889
2005 0 0 0 7,889 0 0 7,889
2006 0 0 0 7,889 0 0 7,889
2007 0 0 0 7,889 0 0 7,889
2008 0 0 0 7,889 0 0 7,889
2009 0 0 0 7,889] 0 0 7,889
2010 0 0 0 7,889 0 0 7,889
2011 0 0 0 7,889 0 0 7,889
2012 0 0 0 7,889 0 0 7,889
2013 0 0 0 7,889 0 0 7,889

Annual Growth Rates (%)

1980-1990 9.3 9.3
1990-2000 -3.9 -3.9
2000-2003 12.8 12.8
2003-2008 0.0 0.0
2008-2013 0.0 0.0
2003-2013 0.0 0.0
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Table A-9
Staff's Outlook for California
Electricity Consumption by Sector (GWh)

Electric Total
Residential Commercial | Industrial Mining |Agricultural] Other Vehicles | Consumption
1980 52,082 47,922 39,177 5,212 13,301 9,282 0 166,976
1981 53,495 50,184 38,474 5,856 16,130 9,514 0 173,653
1982 52,574 50,011 36,285 6,177 14,369 10,067 0 169,483
1983 54,577 52,130 37,740 6,365 11,499 10,465 0 172,778
1984 57,564 55,483 39,323 7,077 15,122 10,993 0 185,561
1985 58,528 57,472 40,273 7.423 17,236 11,588 0 192,520
1986 58,452 60,111 41,105 6,565 15,738 11,182 0 193,153
1987 61,267 63,889 42,605 6,473 16,425 12,221 0 202,879
1988 64,033 66,745 44,973 6,561 18,096 12,628 0 213,036
1989 65,316 69,975 45,595 6,537 19,127 13,238 0 219,787
1990 67,667 73,482 45,869 6,595 20,849 13,577 0 228,038
1991 67,142 73,375 44,878 6,646 16,345 13,873 0 222,259
1992 69,225 76,693 44,928 6,447 15,483 14,210 0 226,987
1993 68,424 77,773 44,784 6,304 15,918 14,421 0 227,624
1994 69,774 77,609 44,476 6,146 16,957 15,136 0 230,098
1995 69,770 79,357 45,852 6,100 14,321 15,590 0 230,990
1996 72,164 81,737 46,855 6,821 16,898 15,162 0 239,636
1997 73,547 85,769 48,339 6,848 17,733 15,241 0 247,476
1998 75,387 84,798 48,571 6,457 14,624 14,666 0 244,503
1999 76,482 88,538 50,273 6,383 17,694 14,284 0 253,653
2000 80,612 92,384 51,783 6,493 17,652 14,674 0 263,599
2001 76,124 89,129 48,676 6,248 18,659 14,691 0 253,528
2002 77,337 90,650 44,788 5,997 20,570 14,314 10 253,667
2003 78,416 92,142 44,616 6,001 20,806 14,465 30 256,476
2004 79,815 95,334 45,006 5,997 21,333 14,707 60 262,252
2005 81,348 97,455 46,739 6,032 21,526 14,909 90 268,099
2006 82,951 99,326 47,967 6,059 21,725 15,176 125 273,329
2007 84,575 100,389 48,631 6,005 21,903 15,380 160 277,043
2008 86,644 102,012 49,212 6,021 22,077 15,606 200 281,773
2009 88,295 103,029 49,487 6,011 22,251 15,842 240 285,155
2010 90,040 104,191 49,888 5,957 22,432 16,124 300 288,931
2011 91,498 105,379 50,463 6,026 22,593 16,408 400 292,767
2012 93,024 106,842 50,808 5,965 22,761 16,682 500 296,582
2013 94,534 107,601 51,117 5,900 22,873 16,960 600 299,586
Annual Growth Rates (%)

1980-1990 27 4.4 1.6 24 46 3.9 3.2
1990-2000 1.8 23 1.2 -0.2 -1.7 0.8 1.5
2000-2003 -0.9 -0.1 4.8 -2.6 5.6 -0.5 -0.9
2003-2008 2.0 2.1 2.0 0.1 1.2 1.5 46.1 1.9
2008-2013 1.8 1.1 0.8 -0.4 0.7 1.7 24.6 1.2
2003-2013 1.9 1.6 14 -0.2 1.0 1.6 34.9 1.6
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Table A-10
Staff's Outlook for California
Electricity Consumption by Utility (GWh)

PG&E SMUD SCE LADWP SDG&E BGP OTH DWR TOTAL
1980 66,197 5,350 59,624 17,669 9,729} 2,374 2,677 3,354 166,976
1981 67,653 5,693 61,594 18,340 9,875 2,452 2,781 5,264 173,653
1982 66,043 5,681 59,501 18,184 9,823 2,399 2,660 5,192 169,483
1983 68,497 5,954 62,006 18,722 10,073 2,433 2,595 2,497 172,778
1984 73,341 6,360 66,608 19,777 10,760 2,644 2,722 3,349 185,561
1985 75,617 6,881 68,203 19,760 11,180 2,699 2,770 5,410 192,520
1986 74,394 7,014 69,496 20,094 11,670 2,695 2,758 5,031 193,153
1987 78,962 7,419 72,999 20,772 12,367 2,754 2,872 4,734 202,879
1988 82,141 7,677 76,698 21,439 13,237 2,861 3,055 5,928 213,036
1989 84,529 7,927 78,417 21,555 13,929 2,813 3,205 7,413 219,787
1990 86,806 8,358 81,673 21,971 14,798 2,951 3,310 8,171 228,038
1991 86,929 8,349 80,223 21,635 14,641 2,759 3,323 4,400 222,259
1992 88,326 8,496 82,041 22,052 15,540 2,931 3,513 4,088 226,987
1993 89,239 8435 81,133 22,396 15,451 2,996 3,602 4,372 227,624
1994 89,582 8,418 82,800 21,805 15,791 2,999 3,758 4,946 230,098
1995 90,763 8,458 82,855 22,526 15,923 3,084 3,819 3,562 230,990
1996 93,464 8,805 85,728 22,758 16,601 3,152 3,983 5,146 239,636
1997 97,078 9,006 88,382 23,166 17,132 3,236 3,972 5,504 247476
1998 95,682 9,123 88,434 23,004 17,630 3,298 3,911 3,421 244,503
1999 99,205 9,326 91,013 23,058 18,312 3,240 4,009 5,490 253,653
2000 101,980 9,491 96,496 23,803 18,791 3,320 4,227 5,490 263,599
2001 98,748 9,334 90,506 23,265 17,822 3,275 4,230 6,349 253,528
2002 97,570 9,429 89,418 23,448 18,374 3,343 4,196 7,889 253,667
2003 98,597 9,563 90,419 23,703 18,663 3,380 4,262 7,889 256,476
2004 100,940 9,729 92,813 23,972 19,099 3,429 4,381 7,889 262,252
2005 103,115 9,906 95,406 24,306 19,541 3,471 4,466 7,889 268,099
2006 105,101 10,060 97,637 24,570 19,988 3,504 4,580 7,889 273,329
2007 106,599 10,214 99,100 24,739 20,347 3,516 4,639 7,889 277,043
2008 108,699 10,388 100,745 24,935 20,847 3,530 4,740 7,889 281,773
2009 110,053 10,548 102,038 25,062 21,194 3,542 4,828 7,889 285,155
2010 111,655 10,710 103,395 25,239 21,510 3,555 4,979 7,889 288,931
2011 113,087 10,869 104,956 25,448 21,847 3,570 5,100 7,889 292,767
2012 114,441 11,022 106,541 25,609 22,240 3,582 5,257 7,889 296,582
2013 115,607 11,172 107,654 25,839 22,518 3,592 5,415 7,889 299,586

Annual Growth Rates (%)

1980-1990 2.7 4.6 3.2 22 4.3 22 2.1 9.3 3.2
1990-2000 1.6 1.3 1.7 0.8 24 1.2 25 -3.9 1.5
2000-2003 -1.1 0.3 -2.1 -0.1 -0.2 0.6 0.3 12.8 -0.9
2003-2008 2.0 1.7 22 1.0 22 0.9 2.2 0.0 1.9
2008-2013 1.2 1.5 1.3 0.7 1.6 0.4 27 0.0 1.2
2003-2013 1.6 1.6 1.8 0.9 1.9 0.6 24 0.0 1.6
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Table B-1
Staff's Outlook for the PG&E Area
Net Energy for Load (GWh)

Total Gross Private Net Energy

Year Consumption| Net Losses | Generation Supply for Load

1980 66,197 6,294 72,492 631 71,861
1981 67,653 6,433 74,087 638 73,449
1982 66,043 6,270 72,313 728 71,585
1983 68,497 6,485 74,982 948 74,034
1984 73,341 6,957 80,298 874 79,424
1985 75,617 7,161 82,778 1,024 81,754
1986 74,394 6,980 81,374 1,686 79,688
1987 78,962 7,317 86,279 2,742 83,537
1988 82,141 7,559 89,700 3,402 86,298
1989 84,529 7,746 92,275 3,843 88,432
1990 86,806 7,950 94,757 3,992 90,764
1991 86,929 7,947 94,877 4,145 90,732
1992 88,326 8,077 96,403 4,188 92,215
1993 89,239 8,067 97,307 5,203 92,104
1994 89,582 8,072 97,654 5,498 92,156
1995 90,763 8,185 98,948 5,498 93,450
1996 93,464 8,354 101,817 6,445 95,373
1997 97,078 8,695 105,772 6,510 99,262
1998 95,682 8,644 104,327 5,639 98,688
1999 99,205 9,002 108,207 5,433 102,775
2000 101,980 9,295 111,275 5,158 106,117
2001 98,748 8,981 107,728 5,196 102,532
2002 97,570 8,851 106,421 5,375 101,046
2003 98,597 8,937 107,534 5,506 102,027
2004 100,940 9,156 110,096 5,561 104,535
2005 103,115 9,360 112,474 5,617 106,858
2006 105,101 9,645 114,646 5,673 108,973
2007 106,599 9,683 116,283 5,730 110,553
2008 108,699 9,880 118,579 5,787 112,792
2009 110,053 10,004 120,057 5,845 114,212
2010 111,655 10,152 121,807 5,903 115,904
2011 113,087 10,284 123,371 5,962 117,409
2012 114,441 10,408 124,850 6,022 118,828
2013 115,507 10,505 126,012 6,082 119,930

Annual Growth Rates (%)

1980-1990 2.7 24 27 20.3 24
1990-2000 1.6 1.6 1.6 26 1.6
2000-2003 -1.1 -1.3 -1.1 2.2 -1.3
2003-2008 2.0 2.0 20 1.0 20
2008-2013 1.2 1.2 1.2 1.0 1.2
2003-2013 1.6 1.6 16 1.0 1.6
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Table B-2
Staff's Outlook for the SMUD Area
Net Energy for Load (GWh)

Total Gross Private Net Energy
Year Consumption| Net Losses | Generation Supply for Load
1980 5,350 342 5,693 0 5,693
1981 5,693 364 6,057 0 6,057
1982 5,681 364 6,044 0 6,044
1983 5,954 381 6,335 0 6,335
1984 6,360 407 6,767 0 6,767
1985 6,881 440 7,322 0 7,322
1986 7,014 449 7,463 0 7.463
1987 7,419 475 7,894 0 7,894
1988 7,677 491 8,168 0 8,168
1989 7,927 507 8,434 0 8,434
1990 8,358 535 8,893 0 8,893
1991 8,349 534 8,884 0 8,884
1992 8,496 544 9,040 0 9,040
1993 8,435 540 8,974 0 8,974
1994 8,418 539 8,957 0 8,957
1995 8,458 541 8,999 0 8,999
1996 8,805 564 9,369 0 9,369
1997 9,006 576 9,583 0 9,583
1998 9,123 584 9,707 0 9,707
1999 9,326 597 9,923 0 9,923
2000 9,491 607 10,098 0 10,098
2001 9,334 597 9,931 0 9,931
2002 9,429 603 10,033 0 10,033
2003 9,563 612 10,175 0 10,175
2004 9,729 623 10,351 0 10,351
2005 9,906 634 10,540 0 10,540
2006 10,060 644 10,704 0 10,704
2007 10,214 654 10,868 0 10,868
2008 10,388 665 11,053 0 11,063
2009 10,548 675 11,223 0 11,223
2010 10,710 685 11,395 0 11,395
2011 10,869 696 11,565 0 11,565
2012 11,022 705 11,727 0 11,727
2013 11,172 715 11,886 0 11,886
Annual Growth Rates (%)
1980-1990 46 46 4.6 4.6
1990-2000 1.3 1.3 1.3 1.3
2000-2003 0.3 0.3 0.3 0.3
2003-2008 1.7 1.7 1.7 1.7
2008-2013 1.5 1.5 15 1.5
2003-2013 1.6 1.6 1.6 1.6
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Table B-3
Staff's Outlook for the SCE Area
Net Energy for Load (GWh)

Total Gross Private Net Energy
Year Consumption| Net Losses | Generation Supply for Load
1980 59,624 4,035 63,659 289 63,370
1981 61,594 4,168 65,763 296 65,467
1982 59,501 4,013 63,514 492 63,022
1983 62,006 4,154 66,161 914 65,247
1984 66,608 4,454 71,063 1,103 69,960
1985 68,203 4,550 72,753 1,286 71,467
1986 69,496 4,629 74,124 1,428 72,696
1987 72,999 4,842 77,841 1,790 76,051
1988 76,698 5,010 81,709 3,019 78,690
1989 78,417 5,115 83,532 3,199 80,333
1990 81,673 5,329 87,002 3,308 83,694
1991 80,223 5,226 85,449 3,363 82,086
1992 82,041 5,347 87,388 3,408 83,979
1993 81,133 5,266 86,399 3,689 82,711
1994 82,800 5,377 88,176 3,730 84,446
1995 82,855 5,380 88,235 3,730 =~ 84,505
1996 85,728 5,562 91,290 3,933 87,357
1997 88,382 5,736 94,119 4,026 90,092
1998 88,434 5,742 94,177 3,987 90,190
1999 91,013 5,915 96,928 4,023 92,904
2000 96,496 6,293 102,789 3,954 98,835
2001 90,506 5,922 96,428 3,422 93,006
2002 89,418 5,785 95,203 4,344 90,859
2003 90,419 5,845 96,264 4,459 91,805
2004 92,813 6,005 98,818 4,503 94,315
2005 95,406 6,178 101,584 4,548 97,036
2006 97,637 6,327 103,964 4,594 99,371
2007 99,100 6,423 105,523 4,640 100,883
2008 100,745 6,532 107,277 4,686 102,591
2009 102,038 6,617 108,655 4,733 103,922
2010 103,395 6,706 110,101 4,780 105,320
2011 104,956 6,809 111,764 4,828 106,936
2012 106,541 6,913 113,454 4,876 108,578
2013 107,654 6,986 114,639 4,925 109,714
Annual Growth Rates (%)
1980-1990 3.2 2.8 32 27.6 2.8
1990-2000 1.7 1.7 1.7 1.8 1.7
2000-2003 -2.1 2.4 2.2 4.1 -2.4
2003-2008 2.2 2.2 2.2 1.0 2.2
2008-2013 1.3 14 1.3 1.0 1.4
2003-2013 1.8 1.8 1.8 1.0 1.8
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Table B-4
Staff's Outlook for the LADWP Area
Net Energy for Load (GWh)

Total Gross Private Net Energy

Year Consumption| NetLosses | Generation Supply for Load

1980 17,669 2,385 20,055 0 20,055
1981 18,340 2,476 20,816 0 20,816
1982 18,184 2,455 20,639 0 20,639
1983 18,722 2,496 21,219 230 20,989
1984 19,777 2,624 22,401 339 22,062
1985 19,760 2,625 22,385 317 22,068
1986 20,094 2,656 22,749 423 22,326
1987 20,772 2,738 23,510 488 23,022
1988 21,439 2,797 24,236 720 23,516
1989 21,555 2,787 24,341 913 23,428
1990 21,971 2,829 24,800 1,018 23,782
1991 21,635 2,762 24,396 1,178 23,218
1992 22,052 2,828 24,880 1,107 23,773
1993 22,396 2,870 25,266 1,137 24,129
1994 21,805 2,742 24,547 1,497 23,050
1995 22,526 2,827 25,352 1,587 23,765
1996 22,758 2,866 25,623 1,530 24,093
1997 23,166 2,917 26,083 1,561 24,522
1998 23,004 2,891 25,894 1,592 24,302
1999 23,058 2,894 25,952 1,624 24,328
2000 23,803 2,990 26,793 1,657 25,136
2001 23,265 2,913 26,177 1,690 24,487
2002 23,448 2,933 26,380 1,724 24,656
2003 23,703 2,967 26,670 1,724 24,946
2004 23,972 3,004 26,976 1,724 25,252
2005 24,306 3,049 27,354 1,724 25,630
2006 24,570 3,084 27,654 1,724 25,930
2007 24,739 3,107 27,846 1,724 26,122
2008 24,935 3,133 28,069 1,724 26,345
2009 25,062 3,151 28,213 1,724 26,489
2010 25,239 3,174 28,413 1,724 26,689
2011 25,448 3,203 28,651 1,724 26,927
2012 25,609 3,224 28,834 1,724 27,110
2013 25,839 3,255 29,094 1,724 27,370

Annual Growth Rates (%)

1980-1990 2.2 1.7 21 1.7
1990-2000 0.8 0.6 0.8 5.0 0.6
2000-2003 -0.1 -0.3 -0.2 1.3 -0.3
2003-2008 1.0 1.1 1.0 0.0 1.1
2008-2013 0.7 0.8 0.7 0.0 0.8
2003-2013 0.9 0.9 0.9 0.0 0.9
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Table B-5
Staff's Outiook for the SDG&E Area
Net Energy for Load (GWh)

Total Gross Private Net Energy
Year Consumption| NetLosses | Generation Supply for Load
1980 9,729 690 10,419 0 10,419
1981 9,875 700 10,575 0 10,575
1982 9,823 696 10,519 11 10,508
1983 10,073 711 10,784 50 10,734
1984 10,760 753 11,512 144 11,368
1985 11,180 775 11,955 250 11,705
1986 11,670 806 12,476 307 12,169
1987 12,367 845 13,212 447 12,765
1988 13,237 901 14,139 524 13,615
1989 13,929 952 14,881 502 14,379
1990 14,798 1,016 15,814 466 15,348
1991 14,641 1,005 15,646 470 15,176
1992 15,540 1,070 16,610 446 16,164
1993 15,451 1,066 16,517 415 16,102
1994 15,791 1,091 16,881 410 16,472
1995 15,923 1,101 17,024 400 16,624
1996 16,601 1,138 17,738 555 17,184
1997 17,132 1,187 18,319 384 17,935
1998 17,630 1,223 18,853 381 18,472
1999 18,312 1,271 19,583 381 19,202
2000 18,791 1,306 20,097 367 19,731
2001 17,822 1,238 19,060 358 18,701
2002 18,374 1,263 19,637 557 19,080
2003 18,663 1,277 19,940 648 19,292
2004 19,099 1,308 20,407 654 19,753
2005 19,541 1,339 20,879 661 20,218
2006 19,988 1,370 21,358 668 20,690
2007 20,347 1,395 21,742 674 21,068
2008 20,847 1,430 22,276 681 21,595
2009 21,194 1,454 22,647 688 21,960
2010 21,510 1,476 22,985 695 22,291
2011 21,847 1,499 23,346 702 22,645
2012 22,240 1,527 23,767 709 23,058
2013 22,518 1,546 24,064 716 23,349
Annual Growth Rates (%)
1980-1990 43 3.9 43 3.9
1990-2000 24 2.5 24 2.4 25
2000-2003 -0.2 0.7 0.3 20.9 -0.7
2003-2008 2.2 2.3 2.2 1.0 23
2008-2013 1.6 1.6 1.6 1.0 1.6
2003-2013 1.9 1.9 1.9 1.0 1.9
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Table B-6
Staff's Outlook for the BGP Area
Net Energy for Load (GWh)

Total Gross Private Net Energy
Year Consumption| Netlosses | Generation Supply for Load
1980 2,374 152 2,526 0 2,626
1981 2,452 157 2,609 0 2,609
1982 2,399 154 2,552 0 2,652
1983 2,433 156 2,588 0 2,588
1984 2,644 169 2,813 0 2,813
1985 2,699 173 2,872 0 2,872
1986 2,695 172 2,868 0 2,868
1987 2,754 176 2,930 0 2,930
1988 2,861 183 3,044 0 3,044
1989 2,813 180 2,993 0 2,993
1990 2,951 189 3,140 0 3,140
1991 2,759 177 2,936 0 2,936
1992 2,931 188 3,118 0 3,118
1993 2,996 192 3,188 0 3,188
1994 2,999 192 3,190 0 3,190
1995 3,084 197 3,282 0 3,282
1996 3,152 202 3,353 0 3,353
1997 3,236 207 3,443 0 3,443
1998 3,298 211 3,509 0 3,509
1999 3,240 207 3,447 0 3,447
2000 3,320 212 3,533 0 3,533
2001 3,275 210 3,485 0 3,485
2002 3,343 214 3,857 0 3,657
2003 3,380 216 3,597 0 3,597
2004 3,429 219 3,648 0 3,648
2005 3,471 222 3,693 0 3,693
2006 3,504 224 3,728 0 3,728
2007 3,516 225 3,741 0 3,741
2008 3,530 226 3,755 0 3,755
2009 3,542 227 3,769 0 3,769
2010 3,555 227 3,782 0 3,782
2011 3,570 228 3,799 0 3,799
2012 3,582 229 3,811 0 3,811
2013 3,592 230 3,822 0 3,822
Annual Growth Rates (%)
1980-1990 2.2 2.2 2.2 2.2
1990-2000 1.2 1.2 12 - 1.2
2000-2003 0.6 0.6 0.6 0.6
2003-2008 0.9 0.9 0.9 0.9
2008-2013 0.4 04 0.4 04
2003-2013 0.6 0.6 0.6 0.6
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Table B-7
Staff's Outlook for the Other Area
Net Energy for Load (GWh)

Total Gross Private Net Energy
Year Consumption| NetlLosses | Generation Supply for Load
1980 2,677 343 3,020 0 3,020
1981 2,781 356 3,137 0 3,137
1982 2,660 341 3,001 0 3,001
1983 2,595 332 2,928 0 2,928
1984 2,722 348 3,071 0 3,071
1985 2,770 355 3,124 0 3,124
1986 2,758 353 3,111 0 3,111
1987 2,872 368 3,240 0 3,240
1988 3,055 391 3,446 0 3,446
1989 3,205 410 3,615 0 3,615
1990 3,310 424 3,733 0 3,733
1991 3,323 425 3,748 0 3,748
1992 3,513 450 3,963 0 3,963
1993 3,602 461 4,063 0 4,063
1994 . 3,758 481 4,239 0 4,239
1995 3,819 489 4,308 0 4,308
1996 3,983 510 4,493 0 4,493
1997 3,972 508 4,481 0 4,481
1998 3,911 501 4,412 0 4,412
1999 4,009 513 4,522 0 4,522
2000 4,227 541 4,768 0 4,768
2001 4,230 541 4,771 0 4,771
2002 4,196 537 4,734 0 4,734
2003 4,262 546 4,807 0 4,807
2004 4,381 561 4,942 0 4,942
2005 4,466 572 5,038 0 5,038
2006 4,580 586 5,167 0 5,167
2007 4,639 594 5,233 0 5,233
2008 4,740 607 5,347 0 5,347
2009 4,828 618 5,445 0 5,445
2010 4,979 637 5,617 0 5,617
2011 5,100 653 5,753 0 5,753
2012 5,257 673 5,930 0 5,930
2013 5,415 693 6,108 0 6,108
Annual Growth Rates (%)
1980-1990 21 2.1 2.1 2.1
1990-2000 2.5 2.5 25 2.5
2000-2003 0.3 0.3 0.3 0.3
2003-2008 2.2 2.2 2.2 2.2
2008-2013 2.7 27 27 2.7
2003-2013 24 24 24 2.4
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Table B-8
Staff's Outiook for the DWR Area
Net Energy for Load (GWh)

Total Gross Private Net Energy
Year Consumption} NetLosses | Generation Supply for Load
1980 3,354 127 3,481 0 3,481
1981 5,264 200 5,464 0 5,464
1982 5,192 197 5,389 0 5,389
1983 2,497 95 2,592 0 2,592
1984 3,349 127 3,476 0 3,476
1985 5,410 206 5,616 0 5,616
1986 5,031 191 5,222 0 5,222
1987 4,734 180 4,913 0 4,913
1988 5,928 225 6,154 0 6,154
1989 7,413 282 7,694 0 7,694
1990 8,171 311 8,482 0 8,482
1991 4,400 167 4,567 0 4,567
1992 4,088 155 4,243 0 4,243
1993 4,372 166 4,538 0 4,538
1994 4,946 188 5,133 0 5,133
1995 3,562 135 3,698 0 3,698
1996 5,146 196 5,342 0 5,342
1997 5,504 209 5,713 0 5,713
1998 3,421 130 3,551 0 3,551
1999 5,490 209 5,699 0 5,699
2000 5,490 209 5,699 0 5,699
2001 6,349 269 6,619 0 6,619
2002 7,889 335 8,224 0 8,224
2003 7,889 335 8,224 0 8,224
2004 7,889 335 8,224 0 8,224
2005 7,889 335 8,224 0 8,224
2006 7,889 335 8,224 0 8,224
2007 7,889 335 8,224 0 8,224
2008 7,889 335 8,224 0 8,224
2009 7,889 335 8,224 0 8,224
2010 7,889 335 8,224 0 8,224
2011 7,889 335 8,224 0 8,224
2012 7,889 335 8,224 0 8,224
2013 . 7,889 335 8,224 0 8,224
Annual Growth Rates (%)
1980-1990 9.3 9.3 9.3 9.3
1990-2000 -3.9 -3.9 -3.9 -3.9
2000-2003 12.8 171 13.0 13.0
2003-2008 0.0 0.0 0.0 0.0
2008-2013 0.0 0.0 0.0 0.0
2003-2013 0.0 0.0 0.0 0.0
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TABLE B-9
Staff's Outlook for the State
Net Energy for Load (GWh)

Total Gross Private Net Energy
Year Consumption| Net Losses | Generation Supply for Load
1980 166,976 14,369 181,345 920 180,425
1981 173,653 14,855 188,508 934 187,574
1982 169,483 14,488 183,971 1,231 182,740
1983 172,778 14,810 187,588 2,142 185,446
1984 185,561 15,840 201,401 2,460 198,941
1985 192,520 16,284 208,805 2,877 205,928
1986 193,153 16,235 209,388 3,844 205,544
1987 202,879 16,941 219,821 5,467 214,354
1988 213,036 17,558 230,595 7,665 222,930
1989 219,787 17,979 237,766 8,457 229,309
1990 228,038 18,582 246,620 8,784 237,836
1991 222,259 18,244 240,503 9,156 231,347
1992 226,987 18,658 245,645 9,149 236,495
1993 227,624 18,628 246,252 10,444 235,809
1994 230,098 18,680 248,778 11,136 237,642
1995 230,990 18,856 249,846 11,216 238,631
1996 239,636 19,390 259,026 12,462 246,564
1997 247,476 20,036 267,512 12,481 255,031
1998 244,503 19,926 264,429 11,598 252,830
1999 253,653 20,608 274,262 11,461 262,800
2000 263,599 21,453 285,052 11,135 273,917
2001 253,528 20,671 274,199 10,667 263,533
2002 253,667 20,521 274,188 12,000 262,189
2003 256,476 20,735 277,211 12,337 264,874
2004 262,252 21,210 283,462 12,443 271,019
2005 268,099 21,688 289,787 12,550 277,237
2006 273,329 22,115 295,444 12,658 282,786
2007 277,043 22,416 299,459 12,768 286,692
2008 281,773 22,807 304,580 12,878 291,702
2009 285,155 23,080 308,234 12,990 295,245
2010 288,931 23,393] 312,325 13,102 299,222
2011 292,767 23,706 316,473 13,216 303,257
2012 296,582 24,015 320,597 13,331 307,266
2013 299,586 24,264 323,850 13,447 310,403
Annual Growth Rates (%)
1980-1990 3.2 2.6 3.1 25.3 2.8
1990-2000 1.5 1.4 1.5 2.4 14
2000-2003 -0.9 -1.1 -0.9 35 -1.1
2003-2008 1.9 1.9 1.9 0.9 1.9
2008-2013 1.2 1.2 1.2 0.9 1.3
2003-2013 1.6 1.6 1.6 0.9 1.6
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Table D-1
Staff's Outlook for the PG&E Area
Peak Demand (MW)

Total End Gross Private Peak Load
Year Use Load [Net Losses| Generation] Supply Demand | Factor (%)
1990 16,203 1,525 17,728 478 17,250 60.1
1991 15,526 1,459 16,985 488 16,497 62.8
1992 15,544 1,462 17,006 473 16,533 63.7
1993 16,431 1,546 17,977 488 17,489 60.1
1994 16,408 1,518 17,926 753 17,173 61.3
1995 17,192 1,593 18,785 769 18,016 59.2
1996 18,189 1,687 19,876 799 19,077 57.1
1997 18,567 1,721 20,288 829 19,459 58.2
1998 19,537 1,813 21,350 841 20,509 54.9
1999 19,417 1,801 21,218 849 20,369 57.6
2000 19,658 1,824 21,482 854 20,628 58.7
2001 18,554 1,717 20,271 858 19,413 60.3
2002 19,563 1,811 21,374 890 20,484 56.3
2003 19,275 1,781 21,056 912 20,145 57.8
2004 19,756 1,827 21,583 921 20,662 57.8
2005 20,159 1,865 22,024 930 21,094 57.8
2006 20,517 1,899 22,416 939 21,477 57.9
2007 20,809 1,926 22,736 949 21,787 57.9
2008 21,201 1,964 23,164 958 22,206 58.0
2009 21,468 1,988 23,456 968 22,488 58.0
2010 21,777 2,018 23,795 977 22,817 58.0
2011 22,038 2,042 24,080 987 23,092 58.0
2012 22,300 2,066 24,366 997 23,369 58.0
2013 22,507 2,085 24,592 1,007 23,585 58.0

Annual Growth Rates (%)

1990-2000 2.0 1.8 1.9 6.0 1.8
2000-2001 -5.6 -5.9 -5.6 05 -5.9
2000-2003 -0.7 -0.8 -0.7 22 -0.8
2003-2008 1.9 20 1.9 1.0 2.0
2008-2013 1.2 1.2 1.2 1.0 1.2
2003-2013 1.6 1.6 1.6 1.0 1.6

Historic data through 2002
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Table D-2
Staff's Outlook for the SMUD Area
Peak Demand (MW)

Total End Gross Private Peak Load
Year Use Load |Net Losses] Generation| Supply Demand | Factor (%)
1990 2,013 182 2,195 0 2,195 46.3
1991 1,987 179 2,166 0 2,166 46.8
1992 1,929 174 2,103 0 2,103 491
1993 1,968 178 2,146 0 2,146 47.7
1994 1,875 169 2,044 0 2,044 50.0
1995 2,039 184 2,223 0 2,223 46.2
1996 2,177 196 2,373 0 2,373 45.1
1997 2,240 202 2,442 0 2,442 44.8
1998 2,390 216 2,606 0 2,606 42.5
1999 2,531 228 2,759 0 2,759 411
2000 2,466 222 2,688 0 2,688 42.9
2001 2'279F 206 2,485 0 2,485 45.6
2002 2,549 230 2,779 0 2,779 41.2
2003 2,437 220 2,657 0 2,657 43.7
2004 2,479 224 2,703 0 2,703 43.7
2005 2,524 228 2,752 0 2,752 43.7
2006 2,555 230 2,785 0 2,785 43.9
2007 2,587 233 2,821 0 2,821 44.0
2008 2,625 237 2,861 0 2,861 44 1
2009 2,661 240 2,901 0 2,901 442
2010 2,697 243 2,941 0 2,941 44.2
2011 2,733 247 2,979 0 2,979 44.3
2012 2,767 250 3,017 0 3,017 44.4
2013 2,802 253 3,055 0 3,055 444

Annual Growth Rates (%)

2000-2001 -7.6 -7.6 -7.6 -71.6
2000-2003 -0.4 -0.4 -0.4 -0.4
2003-2008 1.5 1.5 1.5 1.5
2008-2013 1.3 1.3 1.3 1.3
2003-2013 1.4 1.4 1.4 1.4

Historic data through 2002
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Table D-3
Staff's Outlook for the SCE Area
Peak Demand (MW)

Total End Gross Private Peak Load
Year Use Load |Net Losses|Generation] Supply Demand | Factor (%)
1990 16,879 1,246 18,125 478 17,647 54.1
1991 16,017 1,180 17,197 488 16,709 56.1
1992 17,585 1,301 18,886 473 18,413 52.1
1993 15,799 1,164 16,963 488 16,475 57.3
1994 17,311 1,274 18,585 541 18,044 53.4
1995 16,860 1,239 18,099 551 17,548 55.0
1996 17,480 1,286 18,766 559 18,207 54.8
1997 18,338 1,350 19,688 570 19,118 53.8
1998 19,104 1,408 20,512 577 19,935 51.6
1999 18,356 1,351 19,707 585 19,122 55.5
2000 18,958 1,395 20,353 596 19,757 57.1
2001 17,227 1,264 18,491 601 17,890 59.3
2002 17,481 1,279 18,760 655 18,105 57.3
2003 18,439 1,350 19,790 672 19,118 54.8
2004 18,952 1,389 20,341 679 19,662 54.8
2005 19,455 1,426 20,881 686 20,196 54.8
2006 19,865 1,457 21,322 692 20,629 55.0
2007 20,123 1,476 21,599 699 20,900 55.1
2008 20,419 1,498 21,917 706 21,211 55.2
2009 20,659 1,516 22,175 713 21,462 55.3
2010 20,908 1,534 22,442 721 21,721 55.4
2011 21,195 1,555 22,750 728 22,022 55.4
2012 21,503 1,578 23,081 735 22,346 55.5
2013 21,707 1,593 23,300 742 22,558 55.5

Annual Growth Rates (%)

2000-2001 -9.1 -9.4 -9.1 0.8 -9.4
2000-2003 -0.9 -1.1 -0.9 41 -1.1
2003-2008 2.1 2.1 2.1 1.0 21
2008-2013 1.2 1.2 1.2 1.0 1.2
2003-2013 1.6 1.7 1.6 1.0 1.7

Historic data through 2002
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Table D-4
Staff's Outlook for the LADWP Area
Peak Demand (MW)

Total End Gross Private Peak Load
Year Use Load |Net Losses| Generation] Supply Demand | Factor (%)
1990 4,920 0 4,920 117 4,803 56.5
1991 4,771 0 4,771 138 4,633 57.2
1992 4,957 0 4,957 151 4,806 56.5
1993 4,378 0 4,378 146 4,232 65.1
1994 4,716 0 4,716 191 4,525 58.1
1995 4,665 0 4,665 206 4,459 60.8
1996 4,814 0 4,814 209 4,605 59.7
1997 5,248 0 5,248 209 5,039 55.6
1998 5,259 0 5,259 209 5,050 54.9
1999 5,067 0 5,067 209 4,858 57.2
2000 4,986 538 5,524 180 5,344 53.7
2001 4,530 484 5,014 209 4,805 58.2
2002 4,624 495 5,119 209r 4,910 57.3
2003 5,040 541 5,581 209 5,372 53.0
2004 5,088 546 5,635 209 5,426 53.1
2005 5,146 553 5,699 209 5,490 53.3
2006 5,185 557 5,742 209 5,533 53.5
2007 5,208 560 5,768 209 5,559 53.6
2008 5,234 563 5,797 209 5,588 53.8
2009 5,252 565 5,817 209 5,608 53.9
2010 5,276 568 5,843 209 5,634 54.1
2011 5,306 571 5,877 209 5,668 54.2
2012 5,328 573 5,902 209 5,693 54.4
2013 5,363 577 5,940 209 5,731 54.5

Annual Growth Rates (%)

2000-2001 -9.1 -10.1 -9.2 16.1 -10.1
2000-2003 04 0.2 0.3 5.1 0.2
2003-2008 0.8 0.8 0.8 0.0 0.8
2008-2013 0.5 0.5 0.5 0.0 0.5
2003-2013 0.6 0.6 0.6 0.0 0.6

Historic data through 2002
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Table D-5
Staff's Outlook for the SDG&E Area
Peak Demand (MW)

Total End Gross Private Peak Load
Year Use Load |Net Losses| Generation] Supply Demand | Factor (%)
1990 2,780 0 2,780 0 2,780 63.0
1991 2,828 0 2,828 0 2,828 61.3
1992 3,076 0 3,076 0 3,076 60.0
1993 2,697 0 2,697 0 2,697 68.2
1994 3,107 0 3,107 0 3,107 60.5
1995 3,055 0 3,055 0 3,055 62.1
1996 3,105 0 3,105 0 3,105 63.2
1997 3,438 0 3,438 0 3,438 59.6
1998 3,695 0 3,695 0 3,695 57.1
1999 3,335 0 3,335 0 3,335 65.7
2000 3,230 310 3,540 0 3,540 63.6
2001 2,909 279 3,189 0 3,189 67.0
2002 3,325 312 3,638 71 3,567 61.1
2003 3,546 333 3,880 74 3,806 57.9
2004 3,626 341 3,967 75 3,893 57.9
2005 3,707 349 4,056 75 3,980 58.0
2006 3,785 356 4,141 76 4,065 58.1
2007 3,846 362 4,208 77 4,131 58.2
2008 3,931 370 4,301 78 4,223 58.4
2009 3,990 376 4,366 79 4,287 58.5
2010 4,043 381 4,423 79 4,344 58.6
2011 4,100 386 4,486 80 4,406 58.7
2012 4,167 392 4,559 81 4,478 58.8
2013 4,215 397 4,611 82 4,530 58.8

Annual Growth Rates (%)

2000-2001 -9.9 -9.9 -9.9 -9.9
2000-2003 3.2 24 3.1 24
2003-2008 21 2.1 21 1.0 2.1
2008-2013 1.4 1.4 1.4 1.0 1.4
2003-2013 1.7 1.8 1.7 1.0 1.8

Historic data through 2002
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Table D-6
Staff's Outlook for the BGP Area
Peak Demand (MW)

Total End Gross Private Peak Load
Year Use Load [ Net Losses| Generation] Supply Demand | Factor (%)
1990 773 39 812 0 812 441
1991 718 37 755 0 755 44 .4
1992 767 39 806 0 806 44.2
1993 679 35 714 0 714 51.0
1994 760 39 799 0 799 45.6
1995 743 38 781 0 781 48.0
1996 749 38 787 0 787 48.6
1997 810 11 851 0 851 46.2
1998 848 43 891 0 891 44.9
1999 800| 41 841 0 841 46.8
2000 785 40 825 0 825 48.9
2001 694 35 729 0 729 54.5
2002 746 38 784 0 784 51.8
2003 822 42 864 0 864 47.5
2004 831 42 874 0 874 47.7
2005 839 43 882 0 882 47.8
2006 843 43 887 0 887 48.0
2007 845 43 888 0 888 48.1
2008 845 43 888 0 888 48.3
2009 846 43 889 0 889 48.4
2010 848 43 891 0 891 48.4
2011 849 43 892 0 892 48.6
2012 850 43 893 0 893 48.7
2013 850 43 894 0 894 48.8

Annual Growth Rates (%)

2000-2001 -11.6 -11.6 -11.6 -11.6
2000-2003 1.6 1.6 1.6 1.6
2003-2008 0.6 0.6 0.6 0.6
2008-2013 0.1 0.1 0.1 0.1
2003-2013 0.3 0.3 0.3 0.3

Historic data through 2002
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Table D-7
Staff's Outlook for the Other Area
Peak Demand (MW)

Total End Gross Private Peak Load
Year Use Load |Net Losses]| Generation] Supply Demand | Factor (%)
1990 756 45 801 0 801 53.2
1991 759 46 804 0 804 53.2
1992 802 48 850 0 850 53.2
1993 822 49 872 0 872 53.2
1994 858 51 909 0 909 53.2
1995 872 52 924 0 924 53.2
1996 909 55 964 0 964 53.2
1997 907 54 961 0 961 53.2
1998 893 54 947 0 947 53.2
1999 915 55 970 0 970 53.2
2000 965 58 1,023 ol 1,023 53.2
2001 966 58 1,024 0 1,024 53.2
2002 971 58 1,029 0 1,029 52.5
2003 990 59 1,049 0 1,049 52.3
2004 1,018 61 1,079 OF 1,079 52.3
2005 1,041 62 1,103 0 1,103 52.1
2006 1,068 64 1,132 0 1,132 52.1
2007 1,083 65 1,148 0 1,148 52.1
2008 1,106 66 1,172 0 1,172 52.1
2009 1,129 68 1,197 0 1,197 52.0
2010 1,166 70 1,236 0 1,236 51.9
2011 1,196 72 1,268 0 1,268 51.8
2012 1,236 74 1,310 0 1,310 51.7
2013 1,278 77 1,354 0 1,354 51.5

Annual Growth Rates (%)

2000-2001 0.1 0.1 0.1 0.1
2000-2003 0.8 0.8 0.8 0.8
2003-2008 22 22 22 22
2008-2013 29 2.9 29 29
2003-2013 2.6 26 2.6 26

Historic data through 2002
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Table D-8
Staff's Outlook for the DWR Area
Peak Demand (MW)

Exh. No. ISO- 23, Page 62 of 197

Total End Use Coincident
Year Load Losses | Peak Demand
1990 227 14 241
1991 375 22 397
1992 242 14 256
1993 208 12 220
1994 88 5 93
1995 236 14 250
1996 398 24 422
1997 237 14 251
1998 236 14 250
1999 236 14 250
2000 236 14 250
2001 124 7 131
2002 322 19 341
2003 322 19 341
2004 322 19 341
2005 322 19 341
2006 322 19 341
2007 322 19 341
2008 322 19 341
2009 322 19 341
2010 322 19 341
2011 322 19 341
2012 322 19 341
2013 322 19 341
Annual Growth Rates (%)
1990-2000 04 0.4 04
2000-2003 10.9 10.9 10.9
2003-2008 0.0 0.0 0.0
2008-2013 0.0 0.0 0.0
2003-2013 0.0 0.0 0.0

Historic data through 2002

D-8



Exh. No. ISO- 23, Page 63 of 197

Table D-9
Staff's Outlook for California
Noncoincident Peak Demand (MW)

CED 2003
Total End] Net Gross | Private Peak Load
Year |Use Load|Losses|Generation| Supply] Demand [Factor (%)
1990] 44,550 3,822 48,372] 1,141 47,231 57.5
1991} 42,980} 3,625 46,605] 1,176 45,429 58.1
1992] 44,902 3,783 48,685} 1,168 47,517 56.8
1993] 42,982| 3,614 46,596] 1,185 45,411 59.3
1994 45,1221 3,737 48,858] 1,550 47,308 57.3
1995] 45,662| 3,782 49,443] 1,589 47,854 56.9
1996] 47,8211 4,039 51,860} 1,620 50,240 56.0
1997] 49,785 4,125 53,910] 1,660 52,250 55.7
1998} 51,961] 4.439 56,400] 1,679 54,721 52.7
1999] 50,658| 4,347 55,005] 1,712 53,293 56.3
2000] 51,283] 4,397 55,679] 1,688 53,991 57.9
2001} 47,284} 4,046 51,331] 1,706 49,625 60.6
2002] 49,582] 4,243 53,824] 1,824 52,000 57.6
2003] 50,871} 4,346 55,218] 1,867 53,351 56.7
2004) 52,073] 4,450 56,5231 1,883 54,639 56.6
2005] 53,192] 4,545 57,737] 1,900 55,837 56.7
2006] 54,139] 4,626 58,766] 1,917 56,849 56.8
2007] 54,8231 4,685 59,508] 1,934 57,574 56.8
2008] 55,682] 4,760 60,442 1,951 58,491 56.9
2009] 56,328} 4,815 61,143} 1,969 59,174 57.0
2010 57,037 4,876 61,913] 1.986 59,926 57.0
2011] 57,739} 4,935 62,674] 2,004 60,670 57.1
2012| 58,472 4,997 63,469] 2,022 61,447 57.1
2013] 59,043] 5,045 64,088| 2,040 62,048 57.1
57
Annual Growth Rates (%)
1990-2000 1.4 14 1.4 4.0 1.3 0.1
2000-2001 -7.8 -8.0 -7.8 1.1 -8.1 4.7
2000-2003 -0.3 -04 -0.3 34 -0.4 -0.7
2003-2008 1.8 1.8 1.8 0.9 1.9 0.1
2008-2013 1.2 1.2 1.2 0.9 1.2 0.1
2003-2013 1.5 1.5 1.5 0.9 15 0.1

Historic data through 2002
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Table E-1
Staff's Outlook for the PG&E Planning Area
End Use Natural Gas Consumption by Sector (1026 Therms)

Transportation,
Communication Total
Year| Residential Commercial | Industrial Mining | Agricultural & Utilities Consumption
1980 2,298 721 2,452 249 76 114 5,911
1981 2,079 676 2,339 228 65 118 5,505
1982 2,226 737 1,976 222 60 120 5,341
1983 2,093 706 1,293 59 53 109 4,313
1984 2,036 712 1,269 78 53 110 4,258
1985 2,236 736 1,714 240 56 116 5,098
1986 1,958 668 1,361 94 50 108 4,238
1987 2,034 707 1,566 153 57 110 4,627
1988 2,015 662 1,619 215 62 159 4,731
1989 2,168 727 1,525 227 70 121 4,838
1990 2,118 758 1,971 254 66 111 5,278
1991 2,169 746 1,735 431 61 120 5,262
1992 1,963 669 1,502 166 53 93 . 4,447
1993 2,126 708 1,717 99 44 94 4,788
1994 2,211 762 1,834 73 74 93 5,047
1995 1,966 697 1,959 79 60 72 4,834
1996 1,982 702 2,084 44 65 77 4,955
1997 1,978 715 1,992 167 70 95 5,017
1998 2,283 762 1,957 307 75 69 5,453
1999 2,422 880 1,766 243 94 67 5,473
2000 2,180 843 1,853 294 111 59 5,339
2001 1,970 685 1,870 304 60 76 4,964
2002 2,149 792 1,873 294 99 76 5,283
2003 2,163 799 1,907 299 100 77 5,344
2004 2,179 805 1,931 301 101 77 5,395
2005 2,195 813 1,988 306 102 78 5,482
2006 2,211 819 2,001 310 103 78 5,523
2007 2,230 823 1,983 310 104 79 5,528
2008 2,251 829 1,953 316 104 79 5,531
2009 2,272 833 1,897 319 104 79 5,505
2010 2,295 836 1,883 319 105 79 5,517
2011 2,315 840 1,870 327 105 79 5,536
2012 2,334 844 1,849 327 105 79 5,539
2013 2,355 847 1,831 327 105 80 5,545
Annual Growth Rates (%)
1980-1990 -0.8 0.5 2.2 0.2 -1.5 -0.3 -1.1
1990-2000 0.3 1.1 -0.6 1.5 5.3 -6.2 0.1
2000-2003 -0.3 -1.8 1.0 0.5 -3.4 9.4 3.8
2003-2008 0.8 0.7 0.5 1.1 0.8 0.5 0.7
2008-2013 0.9 0.4 -1.3 0.7 0.2 0.2 0.0
2003-2013 0.9 0.6 -0.4 0.9 0.5 0.4 04

Excludes natural gas used for electric generation

E-1
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Table E-2
Staff's Outlook for the SCG Planning Area
End Use Natural Gas Consumption by Sector (1026 Therms)

Transportation,
Communication Total
Year| Residential Commercial | Industrial Mining | Agricultural & Utilities Consumption
1980 3,184 800 2,105 927 65 87 7,168
1981 2,784 782 2,099 850 71 91 6,676
1982 3,006 835 1,779 800 61 96 6,577
1983 2,747 777 1,457 786 47 83 5,898
1984 2,545 744 1,347 830 52 81 5,599
1985 2,870 849 1,322 785 54 85 5,965
1986 2,507 775 1,251 942 44 81 5,600
1987 2,740 846 1,227 926 48 88 5,875
1988 2,741 905 1,529 1,173 53 84 6,487
1989 2,806 957 1,533 1,405 53 84 6,838
1990 2,687 952 1,280 1,761 57 70 6,806
1991 2,705 847 1,136 1,725 52 75 6,539
1992 2,694 794 1,066 1,643 52 80 6,329
1993 2,620 785 1,207 1,698 48 64 6,322
1994 2,666 831 1,230 1,543 57 64 6,390
1995 2,459 748 1,189 2,042 52 66 © 6,557
1996 2,482 750 1,635 2,168 61 78 7,174
1997 2,441 793 1,564 2,804 69 72 7,743
1998 2,812 852 1,730 2,872 72 78 8,416
1999 2,870 940 1,738 2,634 86 79 8,347
2000 2,692 916 1,705 2,465 90 71 7,939
2001 2,707 901 1,536 2,679 77 66 7,966
2002 2,617 919 1,519 2,584 87 65 7,792
2003 2,637 940 1,548 2,631 87 64 7,907
2004 2,658 965 1,581 2,642 87 63 7,996
2005 2,678 986 1,637 2,680 87 62 8,131
2006 2,701 1,008 1,662 2,712 87 62 8,232
2007 2,726 1,018 1,650 2,703 88 62 8,247
2008 2,753 1,028 1,638 2,744 88 62 8,312
2009 2,780 1,037 1,601 2,775 88 62 8,344
2010 2,809 1,047 1,601 2,776 88 62 8,382
2011 2,835 1,056 1,603 2,844 88 62 8,488
2012 2,861 1,065 1,594 2,840 88 62 8,510
2013 2,889 1,075 1,586 2,836 88 62 8,535
Annual Growth Rates (%)
1980-1990 -1.7 1.7 -4.9 6.6 -1.4 21 -0.5
1990-2000 0.0 -0.4 2.9 34 48 0.1 1.6
2000-2003 0.7 0.9 -3.2 22 -1.1 -34 -0.4
2003-2008 0.9 1.8 1.1 0.8 0.1 -0.7 1.0
2008-2013 1.0 0.9 -0.6 0.7 0.0 -0.1 0.5
2003-2013 0.9 14 0.2 0.8 0.1 -0.4 0.8

Excludes natural gas used for electric generation
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Table E-3
Staff's Outlook for the SDG&E Area
End Use Natural Gas Consumption by Sector (10*6 Therms)

Transportation,
Communication Total
Year| Residential Commercial | Industrial | Mining |Agricuitural & Utilities Consumption
1980 312 91 40 1 11 14 468
1981 288 87 39 1 9 14 437
1982 318 86 47 2 4 18 475
1983 296 87 28 2 6 14 432
1984 283 83 17 2 6 19 411
1985 327 100 24 2 6 16 476
1986 295 83 30 2 5 15 429
1987 331 81 38 2 6 16 475
1988 337 102 35 3 7 18 501
1989 342 105 34 4 7 24 517
1990 338 124 28 4 6 17 517
1991 335 118 34 4 3 23 516
1992 314 117 33 3 7 22 495
1993 327 105 53 3 7 18 512
1994 344 119 50 2 7 17 539
1995 316 125 53 1 7 18 522
1996 317 130 54 0 8 20 528
1997 316 128 56 0 8 20 529
1998 356 132 58 1 9 24 579
1999 382 144 59 1 10 21 617
2000 340 144 54 1 9 19 567
2001 344 144 45 1 7 18 560
2002 345 146 40 1 10 18 561
2003 349 149 41 1 10 18 568
2004 353 152 43 1 10 18 578
2005 357 155 46 1 10 18 587
2006 361 158 48 1 10 19 596
2007 365 159 49 1 10 19 604
2008 370 161 50 1 10 19 611
2009 374 162 51 1 10 19 618
2010 378 164 52 1 10 19 625
2011 382 165 54 1 10 20 632
2012 385 167 55 1 10 20 638
2013 390 168 56 1 10 20 644
Annual Growth Rates (%)
1980-1990 0.8 3.2 -3.6 14.4 -6.1 2.4 1.0
1990-2000 0.1 15 6.8 -16.1 5.1 1.0 0.9
2000-2003 0.8 1.0 8.4 3.1 35 -1.1 0.8
2003-2008 1.2 16 4.1 0.8 0.1 0.7 15
2008-2013 1.1 0.9 1.9 1.2 0.0 0.8 1.1
2003-2013 1.1 1.2 3.0 1.0 0.1 0.8 1.3

Excludes natural gas used for electric generation

E-3
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Table E-4
Staff's Outlook for the Other Area
End Use Natural Gas Consumption by Sector (1026 Therms)

Transportation,
Communication Total
Year| Residential | Commercial | Industrial Mining |Agricultural & Utilities Consumption
1980 46 20 3 0 2 6 78
1981 43 16 3 0 2 2 66
1982 40 13 2 0 1 2 59
1983 33 15 2 0 1 1 52
1984 47 19 2 0 2 2 72
1985 59 20 2 1 2 2 85
1986 50 19 2 0 2 2 76
1987 62 15 2 0 1 1 81
1988 63 18 3 0 0 1 86
1989 69 17 3 1 1 1 91
1990 72 17 3 1 1 1 95
1991 61 21 4 1 1 1 88
1992 67 20 4 1 1 3 9%
1993 72 22 4 0 1 3 102
1994 75 21 4 3 1 4 109
1995 71 20 4 4 0 3 103
1996 70 20 15 4 0 3 113
1997 76 21 17 4 0 3 121
1998 9 24 14 3 0 3 134
1999 86 22 17 4 0 3 132
2000 75 20 17 4 0 2 119
2001 78 21 15 2 0 2 119
2002 78 21 15 3 0 2 120
2003 79 21 15 3 0 2 121
2004 80 21 16 3 0 3 122
2005 80 22 16 3 0 3 123
2006 81 22 16 3 0 3 124
2007 81 22 16 3 0 3 125
2008 82 22 16 3 0 3 125
2009 82 22 16 3 0 3 126
2010 83 22 15 3 0 3 127
2011 84 22 15 3 0 3 127
2012 84 22 15 3 0 3 127
2013 85 23 15 3 0 3 128
Annual Growth Rates (%)
1980-1990 46 -1.7 -0.4 54 -12.6 -15.7 2.0
1990-2000 04 1.8 18.4 20.0 -11.5 8.9 23
2000-2003 1.7 1.8 4.5 -10.5 9.7 -0.7 0.7
2003-2008 0.7 0.7 0.7 1.8 0.0 23 0.8
2008-2013 0.7 0.4 -1.5 -1.3 0.0 3.6 04
2003-2013 0.7 0.6 -04 0.2 0.0 3.0 0.6

Excludes natural gas used for electric generation

E-4
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Table E-5
Staff's Outlook for California
End Use Natural Gas Consumption by Sector (106 Therms)

Transportation,
Communication Total
Residential Commercial | Industrial Mining }Agricultural & Utilities Consumption
1980 5,840 1,633 4,600 1,178 154 220 13,625
1981 5,195 1,560 4,480 1,079 147 224 12,685
1982 5,589 1,671 3,804 1,024 126 236 12,451
1983 5,169 1,585 2,780 846 108 208 10,696
1984 4,911 1,558 2,635 911 113 212 10,340
1985 5,493 1,705 3,062 1,027 118 219 11,624
1986 4,809 1,545 2,644 1,038 101 206 10,343
1987 5,167 1,649 2,834 1,083 111 215 11,058
1988 5,157 1,688 3,185 1,391 122 262 11,805
1989 5,385 1,806 3,094 1,638 131 230 12,283
1990 5,215 1,851 3,282 2,019 129 199 12,695
1991 5,270 1,732 2,909 2,159 116 219 12,405
1992 5,038 1,599 2,605 1,811 113 198 11,365
1993 5,145 1,621 2,982 1,700 99 180 11,726
1994 5,296 1,733 3,118 1,621 139 178 12,085
1995 4,812 1,591 3,206 2,127 120| 160 12,015
1996 4,852 1,602 3,788 2,216 135 178 12,770
1997 4,811 1,658 3,629 2,974 148 190 13,410
1998 5,541 1,769 3,759 3,183 156 174 14,582
1999 5,760 1,987 3,580 2,883 1904 170 14,569
2000 5,287 1,923 3,629 2,763 210 151 13,964
2001 5,099 1,751 3,466 2,986 144 163 13,609
2002 5,189 1,879 3,448 2,881 196 162 13,755
2003 5,228 1,909 3,512 2,933 197 162 13,940
2004 5,269 1,943 3,571 2,947 199 161 14,090
2005 5,310 1,975 3,687 2,989 200 161 14,322
2006 5,353 2,007 3,727 3,026 201 162 14,475
2007 5,402 2,022 3,699 3,017 202 162 14,503
2008 5,456 2,039 3,657 3,063 202 163 14,580
2009 5,509 2,054 3,566 3,098 202 163 14,593
2010 5,565 2,069 3,551 3,099 203 163 14,651
2011 5,614 2,084 3,542 3,175 203 164 14,783
2012 5,666 2,098 3,512 3,171 203 164 14,814
2013 5,718 2,113 3,487 3,166 203 164 14,852
Annual Growth Rates (%)
1980-1990 -11 1.3 -3.3 55 -1.8 -1.0 -0.7
1990-2000 0.1 04 1.0 3.2 5.0 -2.7 1.0
2000-2003 -0.4 -0.2 -1.1 2.0 2.1 2.3 -0.1
2003-2008 0.9 1.3 0.8 0.9 0.5 0.1 0.9
2008-2013 0.9 0.7 0.9 0.7 0.1 0.2 0.4
2003-2013 0.9 1.0 -0.1 0.8 0.3 0.2 0.6

Excludes natural gas used for electric generation

E-5
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Table E-6
Staff's Outlook for California
End Use Natural Gas Consumption by Utility (1026 Therms)

PG&E SCG SDG&E | OTHER | TOTAL

1980 5,911 7,168 468 78 13,625
1981 5,505 6,676 437 66 12,685
1982 5,341 6,577 475 59 12,451
1983 4,313 5,898 432 52 10,696
1984 4,258 5,599 411 72 10,340
1985 5,098 5,965 476 85 11,624
1986 4,238 5,600 429 76 10,343
1987 4,627 5,875 475 81 11,058
1988 4,731 6,487 501 86 11,805
1989 4,838 6,838 517 91 12,283
1990 5,278 6,806 517 95 12,695
1991 5,262 6,539 516 88 12,405
1992 4,447 6,329 495 94 11,365
1993 4,788 6,322 512 102 11,726
1994 5,047 6,390 539 109 12,085
1995 4,834 6,557 522 103 12,015
1996 4,955 7,174 528 13 12,770
1997 5,017 7,743 529 121 13,410
1998 5,453 8,416 579 134 14,582
1999 5473 8,347 617 132 14,569
2000 5,339 7,939 567 119 13,964
2001 4,964 7,966 560 119 13,609
2002 5,283 7,792 561 120 13,755
2003 5,344 7,907 568 121 13,940
2004 5,395 7,996 578 122 14,090
2005 5,482 8,131 587 123 14,322
2006 5,523 8,232 596 124 14,475
2007 5,528 8,247 604 125 14,503
2008 5,531 8,312 611 125 14,580
2009 5,505 8,344 618 126 14,593
2010 5,517 8,382 625 127 14,651
2011 5,536 8,488 632 127 14,783
2012 5,539 8,510 638 127 14,814
2013 5,545 8,535 644 128 14,852

Annual Growth Rates (%)

1980-1990 -1.1 -0.5 1.0 2.0 -0.7
1990-2000 0.1 1.6 0.9 23 1.0
2000-2003 0.0 -0.1 0.1 0.5 -0.1
2003-2008 0.7 1.0 1.6 0.8 0.9
2008-2013 0.0 0.5 1.1 0.4 0.4
2003-2013 0.4 0.8 1.3 0.6 0.6

Excludes natural gas used for electric generation
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Staff's High Demand Scenario for California
Natural Gas Consumption by Utiltity (10%6 Therms)

Year] PG&E SCG SDG&E OTHER TOTAL
2001 4,964’ 7,966 560 119 13,609 -
2002 5,283 7,792 561 120 13,755
2003 5,344 7,907 568 121 13,940
2004 5,445| 8,074 581 122 14,222
2005 5,560 8,235 592 124 14,511
2006 5,646 8,376 603 125 14,750
2007 5,671 8,453 614 126 14,863
2008 5,669 8,540 621 126 14,957
2009 5,630 8,529 628 127| 14,914
2010 5,641 8,561 635 128] 14,964
2011 5,654 8,595 641 128| 15,017
2012 5,657 8,616 647 128] 15,048
2013 5,664] 8,642 654 129 15,089
Annual Growth Rates (%)
2001-2006 2.6 1.0 15 0.9 1.6
2006-2013 0.0 0.4 12 0.4 0.3
2003-2013 0.6 0.9 14 0.6 0.8
Table E-8

Staff's Low Demand Scenario for California
Natural Gas Consumption by Utiltity (1026 Therms)

Year| PG&E SCG SDG&E OTHER TOTAL
2001 4,964 7,966 560, 119 13,609
2002 5,283 7,792 561 120 13,755
2003, 5,344 7,907, 568 121 13,940
2004 5,378 7,981 575 122 14,056
2005 5,427 8,049 582 123 14,181
2006 5,447 8,096 588 123 14,255
2007 5,419 8,096 594 124 14,232
2008 5,424 8,150 602 124 14,300
2009 5,414 8,151 609 125 14,300
2010, 5,438 8,231 616 125 14,410
2011 5,465 8,307 622, 126 14,519
2012 5,470 8,333 628 126 14,556
2013 5,484 8,431 635 127 14,677
Annual Growth Rates (%)
2001-2006 1.9 0.3 1.0 0.7 0.9
2006-2013 0.1 0.6 1.1 0.4 04
2003-2013 0.3 0.6 1.1 0.5 0.5
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Statewide Economic and Demographic Inputs

Total
GDP Implicit Nonagricultural | Real Personal Industrial
Price Deflator Population GSP (Millions Employment {Income (Millions Shipments
YEAR] Index (2001=100) (000s) 20019) (1,000s) 20019$) {Millions 2001$)
1980 52 23,782 6,910 558,759
1981 57 24,278 7,166 559,464
1982 61 24,805 7,254 563,212
1983 63 25,336 7,627 587,688
1984 65 25,816 7,824 630,856
1985 67 26,402 7,840 654,510
1986 69 27,052 834 8,147 673,743
1987 71 27,717 890 8,592 698,791
1988 73 28,393 944 9,191 724,854
1989 76 29,146 988 9,656 747,003
1990 79 29,829 1,019 9,841 769,158 390,422
1991 82 30,458 1,003 9,978 759,148 384,786
1992 84 30,987 995 9,812 770,510 376,007
1993 86 31,314 987 9,917 765,944 365,416
1994 88 31,523 1,001 10,390 781,464 376,212
1995 20 31,711 1,035 10,770 812,076 399,259
1996 91 31,962 1,069 11,085 846,748 433,302
1997 93 32,452 1,131 11,471 884,825 465,256
1998 94 32,862 1,205 11,910 939,899 521,398
1999 96 33,417 1,302 12,237 981,550 581,264
2000 98 34,043 1,408 12,499 1,044,633 656,764
2001 100 34,711 1,420 12,359 1,029,623 613,108
2002 101 35,302 1,418 12,153 1,015,520 534,999
2003 103 35,893 1,452 12,045 1,033,154 549,062
2004 107 36,485 1,490 12,159 1,061,646 564,944
2005 110 37,076 1,529 12,421 1,099,412 588,868
2006 114 37,627 1,570 12,743 1,145,268 605,338
2007 117 38,178 1,609 13,129 1,187,694 618,106
2008 119 38,729 1,660 13,595 1,250,636 638,690
2009 121 39,280 1,713 13,991 1,291,456 658,798
2010 124 39,830 1,770 14,487 1,335,293 672,148
2011 126 40,314 1,827 14,697 1,370,640 687,037
2012 129 40,798 1,877 14,675 1,405,564 702,466
2013 131 41,281 1,927 14,896 1,439,605 717,645
Annual Growth Rates (%)
1980-1990 43 23 3.6 3.2
1990-2000 21 1.3 33 24 3.1 53
2000-2001 22 2.0 0.8 -1.1 -1.4 -6.6
2000-2003 1.6 1.8 1.0 -1.2 -0.4 -5.8
2003-2008 3.0 1.5 2.7 25 3.9 3.1
2008-2013 20 1.3 3.0 1.8 2.9 24
2003-2013 2.5 14 2.9 21 34 2.7
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Table F-2
Statewide Economic and Demographic Inputs by Demand Scenario
Statewide Industrial Shipments (Millions | Statewide Nonfarm Employment | Real Personal Income - (Billions
2001$) (excludes SIC 15) 1000s Jobs) 2001$)
Low High Low High
Baseline Low Growth | High Growth | Baseline Growth Growth | Baseline Growth Growth
2003 446,089 446,089 446,089 14,896 14,896 14895.56 1,117 1,113 1,117
2004 455,805 451,478 473,445 15,247 15,069 15449.85 1,148 1,138 1,176
2005 469,773 457,920 501,876 15,591 15,243 16004.14 1,188 1,170 1,232
2006 477,284 463,460 529,411 15,988 15,417 16558.43 1,239 1,195 1,286
2007 494,754 467,231 554,493 16,404 15,591 17112.72 1,285 1,221 1,354
2008 515,926 473,094 571,979 16,753 15,988 17461.42 1,354 1,248 1,399
2009 535,695 489,981 585,426 17,113 16,404 17861.49 1,399 1,282 1,448
2010 548,810 511,926 600,210 17,461 16,753 18151.56 1,448 1,316 1,487
2011 567,227 533,669 615,899 17,861 17,113 18421.28 1,487 1,356 1,526
2012 582,360 546,602 632,042 18,152 17,461 18677.52 1,526 1,396 1,564
2013 597,057 564,800 649,146 18,421 17,861 18954.88 1,564 1,436 1,603
Annual Growth Rates (%)
2003-2 3.0 12 5.1 2.4 14 3.2 39 23 4.6
2008-2 3.0 3.6 26 1.9 2.2 17 29 2.8 28
2003-2 3.0 24 3.8 21 1.8 24 34 2.6 3.7
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Table F-3
Residential Forecast Demographic Inputs by Planning Area

PG&E
Household |Single Family] Multi-family Mobile Persons per | Per Capita
Year|] Population Homes Homes Homes Total Homes | Household |Income (77$)
1980] 8,584,530 2,146,878 927,033 196,666 3,270,576 2.63 10,665
1981| 8,680,387 2,170,254 932,730 203,660 3,306,643 2.63 10,446
1982] 8,795,961 2,191,026 938,844 208,829 3,338,699 2.64 10,355
1983] 9,047,698 2,228,619 956,431 215,107 3,400,158 2.66 10,647
1984| 9,283,228 2,265,948 981,331 221,779 3,469,059 2.68 11,236
1985} 9,511,282 2,305,583 1,016,716 229,449 3,551,748 2.68 11,355
1986] 9,718,568 2,353,407 1,045,299 236,454 3,635,160 2.67 11,402
1987] 9,876,854 2,399,186 1,064,840 242,191 3,706,217 2.67 11,525
1988] 10,047,184 | 2,451,689 1,074,788 248,193 3,774,571 2.66 11,766
1989| 10,273,788 | 2,508,568 1,085,969 254,175 3,848,713 2.67 11,885
1990] 10,450,149 | 2,549,154 1,092,694 255,572 3,897,420 2.68 12,003
1991] 10,678,289 | 2,597,240 1,110,088 254,572 3,961,901 2.70 11,729
1992] 10,874,633 | 2,638,295 1,119,867 253,577 4,011,739 2.71 11,809
1993] 11,037,587 | 2,675,520 1,127,027 252,585 4,055,133 2,72 11,694
1994} 11,125,465 | 2,710,352 1,133,753 251,598 4,095,704 2.72 11,922
1995] 11,221,850 | 2,744,153 1,140,706 250,615 4,135,475 2.71 12,412
1996] 11,331,594 | 2,776,430 1,147,668 249,637 4,173,735 272 12,932
1997] 11,538,647 | 2,809,493 1,158,404 248,717 4,216,613 2.74 13,373
1998] 11,685,349 | 2,844,388 1,173,193 247,800 4,265,381 2.74 14,045
1999} 11,860,298 | 2,885,520 1,187,239 246,888 4,319,647 2.75 14,705
2000] 12,069,552 | 2,922,124 1,202,580 245,979 4,370,683 2.76 15,557
2001} 12,285,241 | 2,957,928 1,219,095 245,074 4,422,096 2.78 15,112
2002| 12,519,186 | 3,008,719 1,233,314 250,198 4,492,231 2.79 14,300
2003} 12,752,081 | 3,059,366 1,246,997 255,276 4,561,639 2.80 14,592
2004| 12,984,878 | 3,108,751 1,259,816 260,200 4,628,767 2.81 15,100
2005} 13,217,557 | 3,155,235 1,270,526 264,771 4,690,532 2.82 15,595
2006| 13,427,236 | 3,199,491 1,280,038 269,075 4,748,605 2.83 16,079
2007] 13,636,777 | 3,247,038 1,291,296 273,746 4,812,079 2.83 16,398
2008| 13,846,171 | 3,295,371 1,302,672 278,483 4,876,526 2.84 16,845
2009} 14,055,405 | 3,343,951 1,314,033 283,233 4,941,218 2.85 17,123
2010| 14,264,508 | 3,392,814 1,325,334 287,996 5,006,144 2.85 17,432
2011} 14,436,378 | 3,434,586 1,333,035 291,963 5,059,584 2.85 17,735
2012| 14,608,042 | 3,476,640 1,340,744 295,949 5,113,333 2.86 17,970
2013} 14,779,481 3,519,345 1,348,607 299,991 5,167,944 2.86 18,184
Annual Growth Rates (%)
1980-19920 2.0 1.7 1.7 2.7 1.8 0.2 1.2
1990-2000 1.5 1.4 1.0 -0.4 1.2 0.3 2.6
2000-2003 1.9 1.5 1.2 1.2 14 0.4 2.4
2003-2008 1.7 1.5 0.9 1.8 1.3 03 2.9
2008-2013 1.3 1.3 07 1.5 1.2 01 1.5
2003-2013 1.5 1.4 0.8 1.6 1.3 0.2 2.2
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Table F-3
Residential Forecast Demographic Inputs by Planning Area

SMUD
Household |Single Family] Multi-family Mobile Persons per | Per Capita
Year] Population Homes Homes Homes Total Homes| Household |Income (77%)
1980 777,292 202,659 86,342 14,165 303,167 2.56 9,379
1981] 780,352 205,428 86,295 14,724 306,447 2.55 9,003
1982] 792,949 208,393 86,267 14,951 309,611 2.56 8,832
1983| 825,773 214,416 87,495 15,418 317,329 2.60 9,015
1984] 854,929 220,040 91,785 15,708 327,533 2.61 9,572
1985| 895,717 227,802 101,544 15,863 345,209 2.60 10,014
1986] 915,570 235,466 103,893 16,013 355,372 2.58 10,198
1987{ 931,931 241,647 106,363 16,129 364,140 2.56 10,280
1988} 959,538 249,856 108,011 16,800 374,667 2.56 10,341
1989] 992,208 260,622 109,042 17,388 387,052 2.56 10,589
1990] 1,018,434 269,090 109,565 17,480 396,134 257 10,751
1991] 1,051,318 279,603 110,844 17,439 407,886 2.58 10,467
1992| 1,068,645 285,797 111,890 17,398 415,085 2.58 10,472
1993} 1,083,912 291,420 112,376 17,357 421,153 2.57 10,255
1994] 1,090,145 296,912 112,854 17,316 427,082 255 10,613
1995] 1,095,153 302,462 113,151 17,275 432,887 253 11,061
1996| 1,109,748 307,465 113,311 17,234 438,011 253 11,102
1997] 1,123,820 309,426 113,585 17,178 440,189 255 11,430
1998] 1,140,219 311,594 114,300 17,121 443,015 257 11,887
1999] 1,179,071 316,456 116,069 17,065 449,589 2.62 11,927
2000] 1,206,273 321,806 117,197 17,009 456,011 2.65 12,326
2001} 1,238,624 328,058 118,711 16,953 463,722 2.67 11,821
2002} 1,263,854 334,261 119,876 17,513 471,651 2.68 11,121
2003| 1,289,085 340,522 121,054 18,079 479,654 2.69 11,290
2004] 1,314,315 346,639 122,198 18,631 487,468 2.70 11,647
2005] 1,339,546 352,529 123,293 19,162 494,984 2.71 11,928
2006] 1,363,081 358,158 124,329 19,670 502,157 271 12,320
2007] 1,386,617 364,068 125,427 20,203 509,698 2.72 12,536
2008] 1,410,152 370,045 126,540 20,740 517,326 2.73 12,859
2009 1,433,687 376,082 127,665 21,283 525,029 2.73 13,063
2010] 1,457,223 382,153 128,797 21,828 532,778 2.74 13,315
2011] 1,478,085 387,642 129,801 22,321 539,764 2,74 13,560
2012{ 1,498,948 393,158 130,810 22,816 546,784 2.74 13,768
2013] 1,519,811 398,750 131,835 23,318 553,903 2.74 13,980
Annual Growth Rates (%)
1980-1990 27 29 24 21 2.7 0.0 1.4
1990-2000 1.7 1.8 0.7 -0.3 1.4 0.3 1.4
2000-2003 22 1.9 1.1 21 1.7 0.5 2.9
2003-2008 1.8 1.7 0.9 2.8 1.5 0.3 26
2008-2013 1.5 1.5 0.8 24 1.4 0.1 1.7
2003-2013 1.7 1.6 0.9 2.6 1.4 0.2 22
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Table F-3
Residential Forecast Demographic Inputs by Planning Area

SCE
Household |Single Family| Multi-family Mobile Persons per | Per Capita
Year] Population Homes Homes Homes Total Homes | Household Income (77$)
1980] 8,411,169 1,991,622 821,533 177,284 2,990,439 2.81 10,233
1981] 8,494,336 2,011,806 829,332 181,251 3,022,389 2.81 10,078
1982] 8,630,444 2,026,070 831,607 185,078 3,042,755 2.84 9,888
1983| 8,905,228 2,062,768 844,779 189,258 3,096,805 2.88 10,062
1984 9,171,726 2,106,729 871,307 194,828 3,172,864 2.89 10,581
1985| 9,462,927 2,149,377 911,061 200,029 3,260,467 2.90 10,773
1986] 9,821,899 2,209,637 960,660 203,829 3,374,126 2.91 10,862
1987] 10,114,279 | 2,262,989 990,557 205,863 3,459,410 2.92 11,063
1988| 10,429,728 | 2,332,121 1,013,044 212,902 3,558,068 293 11,199
1989] 10,709,887 | 2,398,105 1,027,374 216,862 3,642,342 294 11,245
1990 10,869,185 | 2,430,809 1,036,098 216,838 3,683,745 295 11,357
1991} 11,117,050 | 2,474,023 1,055,784 216,095 3,745,902 297 10,888
1992] 11,333,016 | 2,507,504 1,064,467 215,355 3,787,326 2.99 10,781
1993| 11,439,024 | 2,538,996 1,068,495 214,617 3,822,108 2.99 10,531
1994 11,543,713 | 2,565,070 1,075,274 213,882 3,854,226 3.00 10,619
1995] 11,628,352 | 2,592,331 1,080,057 213,150 3,885,538 2.99 10,876
1996] 11,718,087 { 2,618,109 1,085,695 212,420 3,916,223 2.99 11,159
1997] 11,883,259 | 2,642,259 1,091,683 211,477 3,945,419 3.01 11,439
1998] 12,022,582 | 2,668,414 1,098,043 210,538 3,976,995 3.02 11,972
1999} 12,234,124 | 2,695,922 1,106,688 209,602 4,012,213 3.05 12,113
2000} 12,476,975 | 2,721,008 1,116,526 208,670 4,046,204 3.08 12,723
2001] 12,733,623 | 2,747,873 1,124,907 207,742 4,080,522 3.12 12,320
2002] 12,944,718 | 2,785,282 1,136,718 211,657 4,133,657 3.13 11,691
2003] 13,162,491 | 2,825,700 1,149,906 215,866 4,191,472 3.14 11,955
2004] 13,379,774 | 2,864,728 1,162,354 219,921 4,247,003 3.15 12,417
2005] 13,596,559 | 2,898,958 1,171,936 223,447 4,294,341 3.17 12,866
2006] 13,808,752 | 2,935,127 1,182,279 227,163 4,344,569 3.18 13,326
2007] 14,020,450 | 2,976,743 1,195,561 231,459 4,403,763 3.18 13,599
2008| 14,231,644 | 3,019,522 1,209,310 235,871 4,464,703 3.19 13,979
2009] 14,442,323 | 3,063,273 1,223,343 240,375 4,526,992 3.19 14,215
2010] 14,655,954 | 3,108,607 1,238,105 245,010 4,591,722 3.19 14,479
20111 14,850,355 | 3,149,672 1,250,296 249,170 4,649,138 3.19 14,709
2012] 15,044,289 | 3,191,541 1,262,833 253,409 4,707,783 3.20 14,881
2013] 15,237,745 | 3,234,824 1,275,973 257,791 4,768,588 3.20 15,039
Annual Growth Rates (%)
1980-1990 2.6 2.0 23 2.0 2.1 05 1.0
1990-2000 14 1.1 0.8 0.4 0.9 04 1.1
2000-2003 1.8 1.3 1.0 1.1 1.2 0.6 -2.1
2003-2008 1.6 1.3 1.0 1.8 1.3 0.3 32
2008-2013 1.4 1.4 1.1 1.8 1.3 0.0 1.5
2003-2013 1.5 1.4 1.0 1.8 1.3 0.2 23
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Table F-3
Residential Forecast Demographic Inputs by Planning Area

LADWP
Household |Single Family] Multi-family Mobile Persons per | Per Capita
Year| Population Homes Homes Homes Total Homes | Household |Income (77$)
1980f 2,910,607 564,463 576,619 0 1,141,082 2.55 10,378
1981] 2,906,001 563,529 580,557 0 1,144,086 2.54 10,234
1982] 2,946,350 562,365 580,798 0 1,143,163 2.58 10,035
1983} 3,007,633 561,685 585,945 0 1,147,630 2.62 10,203
1984] 3,054,757 562,010 595,374 0 1,157,384 2.64 10,688
19851 3,144,279 562,342 614,014 0 1,176,356 2.67 10,849
1986} 3,234,166 563,178 631,665 0 1,194,843 2.71 10,908
1987} 3,290,344 564,196 643,697 0 1,207,894 2.72 11,131
1988] 3,350,965 565,410 652,205 0 1,217,615 2.75 11,253
1989 3,411,436 567,625 656,614 0 1,224,239 2.79 11,270
1990} 3,427,208 567,438 656,823 0 1,224,261 2.80 11,540
1991} 3,462,418 568,173 668,543 0 1,236,716 2.80 11,081
1992| 3,497,960 568,558 676,945 0 1,245,502 2.81 10,975
1993] 3,507,744 567,487 683,458 0 1,250,945 2.80 10,748
1994| 3,490,169 570,418 684,561 0 1,254,979 2.78 10,800
1995 3,474,020 573,285 685,121 0 1,258,407 2.76 11,131
1996 3,479,584 576,141 685,761 0 1,261,903 2.76 11,469
1997] 3,500,821 579,689 686,594 0 1,266,283 2.77 11,700
1998] 3,534,564 582,989 688,280 0 1,271,269 2.78 12,301
1999] 3,581,520 585,749 690,588 0 1,276,337 2.81 12,389
2000] 3,635,849 587,246 692,156 0 1,279,402 2.84 12,814
2001] 3,699,696 588,926 694,213 0 1,283,140 2.88 12,407
2002] 3,722,136 590,882 698,088 0 1,288,971 2.89 11,831
2003| 3,744,718 592,857 701,974 0 1,294,830 2.89 12,201
2004] 3,767,443 594,848 705,871 0 1,300,719 2.90 12,773
2005] 3,790,308 596,859 709,782 0 1,306,641 2.90 13,317
2006| 3,813,315 598,885 713,705 0 1,312,590 2.91 13,834
2007| 3,836,465 600,927 717,640 0 1,318,566 2.91 14,129
2008| 3,859,760 602,986 721,586 0 1,324,572 2.91 14,533
2009] 3,883,202 605,064 725,545 0 1,330,609 292 14,787
2010} 3,906,787 607,157 729,516 0 1,336,673 2,92 15,066
2011} 3,930,522 609,264 733,501 0 1,342,765 2.93 15,308
2012} 3,954,404 611,387 737,498 0 1,348,885 293 15,486
2013] 3,978,434 613,528 741,509 0 1,355,036 2.94 15,648
Annual Growth Rates (%)
1980-1990 1.6 0.1 1.3 0.7 0.9 1.1
1990-2000 0.6 0.3 0.5 04 0.2 1.1
2000-2003 1.0 0.3 0.5 0.4 0.6 -1.6
2003-2008 0.6 0.3 0.6 0.5 0.2 3.6
2008-2013 0.6 0.3 0.5 0.5 0.2 1.5
2003-2013 0.6 0.3 0.5 0.5 0.2 25
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Table F-3
Residential Forecast Demographic Inputs by Planning Area

SDG&E
Household |Single Family] Multi-family Mobile Persons per | Per Capita
Year|] Population Homes Homes Homes Total Homes | Household |income (77$)
1980] 1,890,510 437,909 234,013 46,391 718,312 2.63 9,680
1981 1,913,432 443,191 235,905 46,806 725,903 2.64 9,630
1982] 1,948,429 448,271 236,703 47,436 732,411 2.66 9,595
1983] 2,033,614 461,176 242,903 48,045 752,124 2.70 9,845
1984| 2,136,849 475,610 258,571 48,899 783,080 273 10,519
1985] 2,235,849 490,876 277,898 50,420 819,194 2.73 10,832
1986] 2,323,872 510,061 299,128 51,380 860,569 2.70 10,967
1987 2,388,259 528,118 309,313 52,841 890,272 2.68 11,104
1988| 2,442,254 545,556 317,607 53,262 916,425 2.67 11,290
1989| 2,495,064 558,817 320,491 54,086 933,395 2.67 11,392
1990} 2,549,875 567,208 324,373 54,503 946,084 2.70 11,234
1991} 2,604,755 579,522 330,139 54,382 964,042 2.70 10,977
1892] 2,653,616 588,157 335,173 54,261 977,591 2.71 10,949
1993] 2,670,770 596,402 337,933 54,140 988,476 2.70 10,839
1994] 2,688,862 604,500 340,239 54,020 998,758 2.69 11,016
1995] 2,699,011 612,160 342,906 53,900 1,008,967 2.68 11,333
1996] 2,714,332 621,298 344,183 53,781 1,019,262 2.66 11,832
1997 2,780,840 630,679 348,009 53,743 1,032,431 2.69 12,221
1998| 2,842,514 641,900 352,089 53,706 1,047,694 2.71 12,890
1999] 2,908,551 652,564 358,696 53,668 1,064,929 273 13,330
2000] 2,979,110 661,707 365,061 53,630 1,080,399 2.76 13,425
2001] 3,051,090 670,763 370,789 53,593 1,095,144 2.79 13,020
2002] 3,123,124 685,118 378,546 55,059 1,118,723 279 12,389
2003] 3,190,177 697,067 384,998 56,313 1,138,378 2.80 12,611
2004] 3,257,367 708,035 390,897 57,459 1,156,391 2.82 13,039
2005] 3,324,697 718,403 396,448 58,639 1,173,390 2.83 13,459
2006] 3,380,449 728,847 402,029 59,626 1,190,502 2.84 13,919
2007} 3,436,312 739,588 407,788 60,746 1,208,122 2.84 14,261
2008| 3,492,287 749,747 413,223 61,801 1,224,771 2.85 14,718
2009] 3,548,371 759,372 418,360 62,798 1,240,530 2.86 15,030
2010] 3,601,092 767,792 422,842 63,693 1,254,327 2.87 15,368
2011} 3,645,744 774,805 426,507 64,433 1,265,745 2.88 15,695
2012} 3,690,424 782,337 430,462 65,229 1,278,028 2.89 15,961
2013} 3,735,131 790,627 434,841 66,108 1,291,576 2.89 16,211
Annual Growth Rates (%)
1980-1990 3.0 2.6 3.3 1.6 2.8 0.2 1.5
1990-2000 1.6 1.6 1.2 -0.2 1.3 0.2 1.8
2000-2003 23 1.8 1.8 1.6 1.8 05 -2.1
2003-2008 1.8 1.5 14 1.9 1.5 0.3 31
2008-2013 14 1.1 1.0 14 1.1 0.3 2.0
2003-2013 1.6 1.3 1.2 1.6 1.3 0.3 25
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Table F-3
Residential Forecast Demographic Inputs by Planning Area

OTHER
Household |Single Family] Multi-family Mobile Persons per | Per Capita
Year] Population Homes Homes Homes Total Homes| Household }income (77%)
1980] 279,043 71,297 14,400 13,682 99,379 2.81 8,701
1981] 283,516 72,235 14,779 14,426 101,440 2.80 8,119
1982 287,332 72,892 14,971 14,997 102,860 2.79 8,003
1983 295,607 74,238 15,160 15,767 105,164 2.81 8,215
1984] 303,749 75,722 15,756 16,725 108,203 2.81 8,478
1985 311,142 76,774 16,619 17,456 110,849 2.81 8,456
1986] 319,997 78,405 17,500 18,233 114,138 2.80 8,540
1987] 328,089 80,076 18,045 18,938 117,059 2.80 8,805
1988] 341,569 82,979 18,635 20,074 121,588 2.81 9,058
1989 350,714 85,267 18,997 21,023 125,287 2.80 9,176
1990] 359,986 86,818 19,585 21,089 127,492 2,82 9,108
1991 373,724 89,833 20,193 20,936 130,962 2.85 8,736
1992] 384,251 92,447 20,360 20,784 133,591 2.88 8,597
1993| 392,782 94,546 20,455 20,633 135,633 2.90 8,623
1994] 395,920 96,370 20,708 20,482 137,560 2.88 8,703
1995| 398,714 97,979 21,014 20,333 139,325 2.86 8,857
1996] 402,487 99,361 21,105 20,184 140,649 2.86 8,896
1997] 409,111 101,038 21,336 20,131 142,505 2.87 9,199
1998| 411,463 102,791 21,703 20,079 144,573 2.85 9,723
1999] 417,835 104,887 21,976 20,027 146,889 2.85 9,924
2000] 426,820 106,763 22,302 19,975 149,040 2.86 10,538
2001] 439,440 108,896 22,764 19,923 151,584 2.90 10,076
2002] 454,919 112,288 23,418 20,324 156,031 292 9,407
2003] 469,257 115,515 24,016 20,679 160,210 2.93 9,488
2004] 483,528 118,650 24,595 21,023 164,268 2.94 9,723
2005] 497,735 121,648 25,145 21,351 168,144 2.96 9,963
2006] 511,817 124,602 25,693 21,676 171,971 2.98 10,224
2007] 525,840 127,689 26,273 22,018 175,979 2.99 10,379
2008] 539,807 130,824 26,861 22,366 180,051 3.00 10,613
2009] 553,715 133,984 27,458 22,719 184,162 3.01 10,736
2010] 567,496 137,133 28,056 23,071 188,260 3.01 10,888
2011] 580,502 140,030 28,606 23,391 192,027 3.02 11,011
2012] 593,458 142,932 29,158 23,713 195,803 3.03 11,088
2013] 606,361 145,867 29,720 24,039 199,626 3.04 11,157
Annual Growth Rates (%)
1980-1990 2.6 2.0 3.1 44 25 0.1 0.5
1990-2000 1.7 21 1.3 -0.5 1.6 0.1 1.5
2000-2003 3.2 27 25 1.2 24 0.8 3.4
2003-2008 2.8 25 2.3 1.6 24 0.5 23
2008-2013 24 2.2 2.0 1.5 21 0.3 1.0
2003-2013 2.6 24 22 1.5 22 04 1.6



Exh. No. ISO- 23, Page 85 of 197

Table F-3
Residential Forecast Demographic Inputs by Planning Area

BGP
Household |Single Family] Multi-family Mobile Persons per | Per Capita
Year|] Population Homes Homes Homes Total Homes| Household §Income (77%)
1980] 330,752 75,767 64,773 337 140,877 2.35 10,381
1981] 334,508 75,856 66,409 322 142,586 2.35 10,237
1982 341,963 75,891 67,315 300 143,506 2.38 10,039
1983} 351,542 75,943 68,894 278 145,115 242 10,207
1984] 359,077 76,033 71,560 256 147,850 243 10,693
1985] 367,021 76,115 73,860 235 150,210 244 10,854
1986] 374,085 76,197 76,185 214 152,596 245 10,914
1987] 380,914 76,289 77,991 193 154,473 2.47 11,137
1988} 386,985 76,390 79,577 172 156,139 2.48 11,258
1989 395487 76,553 80,886 165 157,603 2.51 11,274
1990] 397,991 76,555 81,890 142 158,587 2.51 11,545
1991 401,092 77,308 82,806 142 160,257 2.50 11,085
1992| 404,632 78,026 83,139 142 161,307 2.51 10,979
1993| 407,649 78,599 83,330 141 162,070 252 10,751
1994{ 409,348 79,180 83,497 141 162,818 2.51 10,804
1995] 409,647 79,763 83,578 140 163,481 2.51 11,135
1996] 409,976 80,208 83,595 140 163,943 2.50 11,473
1997] 411,145 80,435 83,717 140 164,292 2.50 11,704
1998] 413,794 80,630 83,856 140 164,626 2.51 12,305
1999] 418,193 80,846 84,039 140 165,025 2.53 12,393
2000] 423,649 80,960 84,162 139 165,261 2.56 12,817
2001} 430,768 82,076 85,467 138 167,681 2.57 12,410
2002] 433,407 82,375 85,747 227 168,350 2.57 11,834
2003| 436,065 82,677 86,030 317 169,023 2.58 12,205
2004] 438,742 82,980 86,314 406 169,699 2.59 12,778
2005] 441,438 83,285 86,600 495 170,380 2.59 13,323
2006] 444,153 83,591 86,888 584 171,063 2.60 13,840
2007] 446,887 83,899 87,178 673 171,751 2.60 14,135
2008| 449,641 84,209 87,470 762 172,442 2.61 14,539
2009] 452,415 84,521 87,764 852 173,137 2.61 14,794
2010] 455,207 84,835 88,060 941 173,836 2.62 15,073
2011] 458,020 85,151 88,358 1,030 174,539 2.62 15,314
2012] 460,853 85,468 88,658 1,119 175,245 263 15,492
2013] 463,706 85,787 88,960 1,208 175,956 2.64 15,655
Annual Growth Rates (%)
1980-1990 1.9 0.1 24 -8.3 1.2 0.7 1.1
1990-2000 0.6 0.6 0.3 -0.2 04 0.2 1.1
2000-2003 1.0 0.7 0.7 316 0.8 0.2 -1.6
2003-2008 0.6 0.4 0.3 19.2 04 02 3.6
2008-2013 0.6 0.4 0.3 9.7 0.4 0.2 1.5
2003-2013 0.6 0.4 0.3 14.3 0.4 0.2 25
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