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2011 Power Integrated Resource Plan Preface

Preface

This 2011 IRP represents an update of last year’s 2010 IRP document, and addresses,
among other things, updated renewable energy requirements, the latest load forecast,
early divestiture of the Navajo coal plant, revenue and rate impacts, and the incorporation
of public input.

The recent passage of legislation SB 2 (1X) establishes specific renewable energy
requirements, enabling more near-term certainty on the near-term need and the associated
plan for renewable energy resources. As a result, the strategic case options evaluated in
this IRP reflect updated quantities and mix of renewables based on the recent load
forecast and availability of renewable resources and their related transmission.

The current load forecast used in this IRP is lower than the one used in 2010. Compared
to the prior forecast, electricity sales for year 2020 decreased by approximately 7 percent
mostly due to updated econometric studies that indicate a more prolonged recovery from
the recession. The lower load forecast results in less electricity demand and fewer
replacement resources when compared to last year.

This IRP update recommends divestiture of the Navajo coal power plant by 2015, 4 years
ahead of the 2019 end date. Regarding early Navajo coal divestiture, the analysis and
findings of this IRP update are generally consistent with conclusions developed from last
year’s 2010 IRP process with more details of specific replacement resources and costs.
Early divestiture of LADWRP’s other coal source—the Intermountain Power Project—
while analyzed in greater detail in this IRP, will be subjected to further investigation and
analysis in next year’s 2012 IRP.

Also included in this 2011 IRP is an assessment of the revenue requirements and rate
effects that support the recommended plan through 2020. The rate process which began
earlier in 2011 is expected to conclude in 2012, from which a final budget and rate
schedule will result. LADWP supports the City Council’s efforts towards this process,
and looks forward to the appointment of the Ratepayer Advocate so that these budget and
revenue issues can be properly addressed in a collaborative and expeditious manner.
Establishing the proper rate structure will allow LADWP to implement its plan and stay
on track towards meeting its long-term goals and obligations.

Lastly, many of the recommendations contained in this IRP update address concerns
raised during last year’s IRP public outreach process, as well as from the summer 2011
rate process. Accelerating coal replacement, emphasizing energy efficiency, and
expanding local solar were among the major issues that emerged from the public
processes; these and others have been incorporated into the case analysis and long-term
recommendations. Next year’s 2012 IRP process will include a new outreach program
that will build upon these themes, as well as identify any new concerns or issues that may
emerge.
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Los Angeles Department of Water and Power
2011 Power Integrated Resource Plan Executive Summary

I INTRODUCTION AND PURPOSE

The Los Angeles Department of Water and Power (LADWP) is currently facing some of the
most serious environmental, regulatory, and economic challenges in its 100-year plus history.
LADWP finds itself at a crossroads in terms of how the utility operates that will require
revamping its power generation portfolio to continue providing the same reliable, low-cost
electricity to the residents and businesses of Los Angeles. As the largest municipally owned
utility in the nation, LADWP must continue to ensure reliable electricity service as it reduces
greenhouse gas (CO;) emissions and transitions from energy sources based on fossil fuels to
sustainable forms of renewable energy.

This 2011 Power Integrated Resources Plan (IRP) is an update of last year’s 2010 IRP, and
reflects evolving environmental, regulatory, and economic developments since 2010. The
purpose of this IRP remains as before—to provide a framework to assure the future energy needs
of LADWP customers are met in a manner that balances the key objectives of:

e Maintain a high level of electric service reliability
e Maintain competitive rates
e Exercise environmental stewardship, including a reduced carbon footprint

In balancing these key objectives, LADWP’s integrated resource planning efforts must be
deliberate, comprehensive, and clear to our ratepayers as well as all other City stakeholders.
LADWP’s goal—and primary challenge—is to develop a long-term resource plan that is
informative, sensitive to the local and regional economy, and adaptable to changes in state and
federal regulations, fuel prices, and advances in power generation technologies.

This IRP presents several potential strategies for meeting LADWP’s regulatory requirements and
policy objectives, maintaining electric power service reliability, and minimizing any financial
impact on ratepayers. LADWP rigorously evaluated each potential strategy to identify and
recommend the best overall plan to meet its key objectives at the least cost.

This IRP is not a technical plan nor a compact to pursue all of the initiatives identified in this
document. Instead, this plan establishes the overall vision for the power system and a broad
discussion of the finances necessary to support that vision. LADWP needs to be free to react to
market conditions and make corrections in its shorter term tactical plans. Additionally, short-
term budgets will be refined and financial analysis published as they are recommended for
approval by LADWP’s Governing Board and the City Council.

FINAL ES-1 December 22, 2011
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I PUBLIC OUTREACH

LADWP conducts a public review process on their IRP every other year. A review process was
held last year in support of the 2010 IRP, and the results of that process are considered applicable
to the 2011 IRP. A full scale public outreach program, similar to the one held in 2010, is planned
for next year’s 2012 IRP. In summary, following are the themes that emerged.

LADWP should:
= Emphasize a variety of energy resources
= Maximize energy efficiency and conservation
= Eliminate coal from its generation portfolio
= Emphasize local solar generation
= Avoid adverse impacts to vulnerable communities
= Clarify costs of IRP implementation and potential impacts to ratepayers
= Reduce environmental impacts
= Provide proactive leadership and transparency

For details regarding the 2010 Public Outreach effort, refer to Appendix N. The recommended
strategy for addressing these themes is presented in Section 5.2.

FINAL ES-2 December 22, 2011
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1 2011 IRP DEVELOPMENT PROCESS

The IRP is prepared by a group of engineers dedicated to LADWP resource planning and
preparation of the IRP. This group is managed by a Supervising Engineer, with a direct reporting
staff of four. While this group performs the production model and report preparation for the IRP,
the bulk of the work is collaborative across the different work groups and functional areas of the
Power System.

The IRP is developed in multiple stages, including:

Identifying and approving key assumptions

Establishing clear goals and objectives

Establishing strategic case alternatives

Completing computer modeling of power system operations

o M w D PE

Recommending and approving a preferred case

Each of these stages includes coordination between multiple LADWP organizations responsible
for different aspects of power system operations, preparing recommended positions for each
stage, presenting recommendations to LADWP’s leadership team, including Division and
Section Heads, and ultimately presenting recommendations to the General Manager. At each of
these presentations, modifications to recommendations are noted. The approval process for
recommendations is based on consensus from the managers of each area of responsibility.

FINAL ES-3 December 22, 2011
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A RECENT ACCOMPLISHMENTS

A summary of recent LADWP accomplishments consistent with the objectives of this IRP are
presented below in Table ES-1. These accomplishments promote the goals of maintaining high
reliability and exercising environmental stewardship, while keeping rates competitive. See

Section 1.5 for more details.

Table ES-1. LADWP RECENT ACCOMPLISHED PROJECTS/PROGRAMS

Project/Program ‘ Time Period ‘ Accomplishment

Milford 11 Wind Project 2011 Supply over 100 MW of wind energy

Electric Vehicles Incentive 2011 Prowc_je a $2000 rebate for home EV

charging systems

Southern Transmission System Increased capacity of 480 MW was added
2011 _— N

Upgrade to the existing transmission line

Navajo Generation Station 2011 Retrofit burners reduce NOy emission by

Retrofits

40% or 14,000 tons per year

Energy Efficiency Program

2000 to 2011

Reduced long-term peak period demand
by 303 MW, 1,256 GWh of energy savings

Renewable Portfolio Standard

2003 to 2010

Increased renewable energy percentage
from 3% to 20%

Castaic Upgrade

2004 to 2014

Project adds up to 80 MW renewable
capacity

Green Power Program

1999 to 2011

Participants receive 104 GWh of
renewable energy annually

Power Reliability Program

Ongoing

Improve reliability of Power System
infrastructure

Solar Incentive Program

1999 to 2011

Provided funding that has enabled the
installation of 41 MW of solar

CO, Emissions Reduction

1990 to 2010

CO, emission 23% lower than 1990 level

Once-through Cooling

1990 to 2011

OTC reduced by 17% from 1990 level

FINAL

ES-4
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V CHALLENGES AND CRITICAL ISSUES

LADWP faces a number of concurrent issues and challenges that require careful assessment.
Long term strategies must focus on these issues so they can be addressed in the most cost
effective manner without compromising reliability compliance and environmental stewardship.
The major issues around which the strategies of this IRP are centered include: adequate funding
to support initiatives, programs and projects; ensuring reliability; greenhouse gas emission
reduction; increasing the amounts of renewable generation resources; and addressing once-
through cooling.

Adequate Multi-year Funding to Support Programs

Based on last year’s 2010 IRP, a multi-year rate increase was recommended beginning fiscal
year 2011-12. The rate increase would have supported elements of last year’s IRP, all of which
remain as the foundation for LADWP’s short and long term plans. Because the rate increase was
not realized in July 2011, many of the programs that required funding were scaled down, delayed
or deferred.

A multi-year funding plan is necessary to provide consistent and sustainable project and program
development. Funding that is based on annual budgets are subject to year-to-year fluctuations
which introduces uncertainty for our customers and the inefficient use of staff and financial
resources that are necessary to meet LADWP’s objectives and compliance requirements.

Properly funded programs will enable LADWP to achieve the following objectives:

= Modernize its coastal generation units to replace aging equipment and to satisfy once-
through cooling regulatory requirements.

= Implement early coal divestiture.
= Secure the state-mandated amounts of renewable energy.

= Through the Power Reliability Program, reduce the number of distribution outages and
improve system reliability.

= Implement necessary transmission improvements to maintain reliability.
= Achieve energy efficiency target levels.

= |mplement Smart Grid initiatives.

= Comply with FERC-approved reliability standards.

A rate process that began earlier this year is addressing the revenue needs for LADWP. A
proposed 3-year rate adjustment that would support the programs listed above is being
considered. The expectation is that the rate process will conclude sometime in 2012. Securing
adequate multi-year funding is crucial to ensure LADWP’s ability to stay on track towards
meeting its future long term goals and obligations.

FINAL ES-5 December 22, 2011
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Ensuring Reliability

Challenges to ensuring continued reliable electric service include the replacement of aging
generation facilities, maintaining grid reliability, the integration of intermittent renewable energy
resources, and the replacement of poles, power cables, transformers and other elements of the
local distribution system.

LADWP’s Repowering Program, which began in 1994, is a long term program to upgrade
LADWP’s in-basin generating units. The program is a sequence of projects that extends to 2029,
and will provide modern units that are more reliable than the units they are replacing.

To maintain grid reliability, LADWP’s Ten-Year Transmission Assessment Plan has identified a
number of necessary improvements. In addition, a recently completed Reactive Power
Management Study recommends improvements to optimize grid performance and reduce system
losses. More information can be found in Section 2.4.4.

The integration of renewable energy into the grid poses major reliability challenges. Because
renewable resources like wind and solar produce electricity variably and intermittently (i.e., only
when the wind is blowing or when the sun is shining), integration of these resources requires
additional generator units to compensate for significant and often rapid swings in energy
production. These swings present operational challenges and must be leveled by controllable
generation capable of equally rapid changes of generation in the opposite direction. This
stabilization is known as “regulation.” A preferred solution would use energy storage to regulate
delivery of energy and reduce the severity of integration problems. LADWP currently uses,
among other resources, pumped water storage and hydro resources for regulation.

Between 2003 and 2005, LADWP experienced a growing number of distribution outages due to,
among other things, aging infrastructure (poles, lines, transformers, etc.), and deferred
maintenance and asset replacement.’ In response, LADWP established a comprehensive Power
Reliability Program (PRP) in 2006 which provided increased funding to address the growing
maintenance backlog. The goals of the program include: (1) mitigating problem circuits and
stations based on the types of outages specific to a given facility, (2) implementing proactive
maintenance and capital improvements to avert problems before they occur, and (3) establishing
replacement cycles for facilities that are in alignment with equipment life cycle.

Greenhouse Gas Emissions Reduction

LADWP’s CO, emissions reduction strategy must comply with state and federal regulations. At
the time of this writing, key legislation and regulations either promulgated or proposed include:

! To illustrate the age of the distribution system, over 50 percent of the City’s 308,000 distribution poles are greater
than 50 years old.

FINAL ES-6 December 22, 2011
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= Assembly Bill (AB) 32, the California Global Warming Solutions Act of 2006, calls for
reducing the state’s CO, emissions to 1990 levels by 2020. The regulations for
implementing a greenhouse gas emissions trading program under AB 32 were finalized
and adopted on October 20, 2011 by the California Air Resources Board (ARB).
Enforcement and compliance with the trading program will begin January 1, 2013.
Electric distribution utilities, including LADWP, will receive an administrative allocation
of emission allowances that reflects their respective annual emissions as they implement
aggressive energy efficiency measures and the 33 percent Renewable Portfolio Standard.
The ARB will continue to work with stakeholders to monitor the impacts of the
regulation on all sectors, including the electricity sector.

= SB 1368, the California Greenhouse Gas Emissions Performance Standard Act, also
enacted in 2006, prohibits LADWP and other California utilities from entering into long-
term financial commitments for base load generation unless it complies with the CO,
emissions performance standard. The CO, emissions level must be equal, or below, that
of a gas-fired combined cycle units (i.e., 1,100 Ibs. per MWHh). This standard also applies
to existing power plants for any long-term investments or contractual extensions.

LADWP has historically relied upon coal for base load generation. Currently, 39 percent of the
energy delivered to LADWP customers is generated from two coal-fired generating stations: the
Intermountain Power Project (IPP), located in Utah, and the Navajo Generating Station (NGS),
located in Arizona. The NGS’s land lease expires in 2019 but has a stipulation for a 25-year
extension. IPP’s contract is in effect until 2027. These stations provide dependable, low cost base
load generation to Los Angeles. Coal-fired generation, however, emits about twice as much CO,
as energy generated with natural gas. Accordingly, this 2011 IRP focuses on early coal
divestiture options as a means to comply with AB 32 and lower LADWP’s CO, emission levels.
Sections 3 and 4 discuss the alternative strategic case options in detail.

Increasing Renewable Resources

Initiatives to utilize renewable resources to generate electricity support the goal of reducing CO,
emissions and lessen our reliance on fossil fuels.

State legislation — SB 2 (1X) — which was passed in April 2011 and became effective on
December 10, 2011, will subject all utilities to procurement of eligible renewable energy
resources of 33 percent by 2020, including the following interim targets:

= Maintain at least an average of 20 percent renewables between 2011 and 2013
= Achieve 25 percent renewables by 2016

The legislation allows for the California Energy Commission to issue a notice of violation and

correction, and to refer all violations to the California Air Resources Board. Failure to achieve
the targets may result in significant penalties.

FINAL ES-7 December 22, 2011
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Once Through Cooling

Once-through cooling (OTC) is the process of drawing water from a river, lake, or ocean,
pumping it through a generating station’s cooling system, and discharging it back to the original
body of water. OTC is a major regulatory issue, stemming from the Federal Clean Water Act
Section 316(b) and administered locally by the State Water Resources Control Board (SWRCB).

OTC regulations affect LADWP’s three coastal generating stations — Scattergood, Haynes, and
Harbor. To comply with OTC regulations, generation units at those stations that utilize ocean
water for cooling will be repowered with new units that do not use ocean water. The total
generation capacity affected by OTC is significant — approximately 2,162 MW, or roughly 35
percent of LADWP’s annual peak demand in 2010. The total expenditures required are also
significant, on the order of $2.4 billion. Because of the size and scope of the effort required, the
work to comply with OTC regulation is a long term program, extending to 2029. Figure ES-1is a
timeline of the program target dates. More information regarding OTC is provided in Section
1.6.5.

OTC REDUCTION TARGET DATES
. OTC Compliance Date

Warranty & Reliability Phase

Haynes Units 5 &6

Scattergood Unit 3

Scattergood Unit 1 & 2

Haynes Unit 1 & 2

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Figure ES-1. Timeline for OTC compliance.
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VI STRATEGIC CASE ALTERNATIVES

IRP planning is an on-going process and as such, the development of the 2011 IRP strategic
cases incorporates the latest changes that have occurred in the regulatory landscape, and tactical
plans developed by the power system. This 2011 IRP also includes many updated assumptions
that have been developed over the past year. These assumptions have influenced the composition
of potential resource portfolios that can fulfill LADWP’s goals of reliability, competitive rates
and environmental stewardship.

Last year’s 2010 IRP analyzed 6 strategic cases representing different potential renewable
resource portfolio mixes, with and without the early divestiture of IPP, and recommended a
comprehensive strategy that adopted elements of a number of the cases analyzed. The 2011-12
fiscal-year financial planning process included many of the assumptions and recommendations
set forth in the 2010 IRP.

This year’s IRP analyzes a focused set of strategic cases, expanding on the results from the
2010 IRP process. Cases from last year that included a variety of renewable percentage
targets were eliminated, mostly due to the recent approval of SB 2(1X) which mandates a
fixed set of renewable targets. Because the key remaining discretionary decision involves
coal divestiture, a streamlined set of 3 new coal divestiture cases were analyzed. These cases
are designed to assist policymakers and ratepayers to make informed decisions regarding
accelerated coal divestiture, particularly with regard to the environmental benefits and
resulting resource and electricity rate impacts. The time frames for coal divestiture for each
strategic case are as follows:

= (Case #1 provides a baseline without any early coal divestiture. Navajo Generating
Station continues until 12/1/2019 and the Intermountain Power Project (IPP) until
6/15/2027.

= (Case #2 considers an early divestiture of NGS, by 12/31/2015, with IPP until
6/15/2027.

= Case #3 considers early divestiture of both coal plants — NGS by 12/31/2015 and IPP
by 12/31/2020.

Section 3 provides more information surrounding the development of the cases, including
resource adequacy and net-short considerations. Table ES-2 provides a more detailed description
of each strategic case. For comparison purposes, the recommended case from last year’s IRP is
included in the table.

FINAL ES-9 December 22, 2011
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Table ES-2. CANDIDATE RESOURCE PORTFOLIOS FOR 2011 IRP

CO, or SB 1368 New Renewables Installed Capacity New Renewables Installed Capacity
Compliance Date (MW) 2011 - 2020 (MW) 2011 — 2030
Resource Navajo IPP Geo- Wind Non-DG| Dist. | Geothermal/ Wind Non-DG | Dist. Generic
Strateg Taret Replacement | Replacement’ | thermal | mass Solar | Solar Biomass Solar | Solar
1
(Base |pocal¥ ©02 | 3396 | 12/1/2019 |  6/15/2027 162
Case)
Navajo Early
2 Replacement 33% | 12/31/2015 6/15/2027 183 60 492 401 325 308 492 451 466 162
Navajo and
3 IPP Early 33% | 12/31/2015 12/31/2020 183 60 492 401 325 308 492 451 466 162
Replacement
Rec.
Case 33% RPS
2010 | Balanced 33% 1/1/2014 6/15/2027 320 0 580 315 315 320 680 485 485 160
IRP

! Early replacement for IPP will be further evaluated in the 2012 IRP

FINAL ES-10 December 22, 2011
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VIl EVALUATION OF STRATEGIC CASE OPTIONS

Key results for each model run were tabulated and compared against each other. Each strategy
was ranked on average dollars per megawatt hour generation cost and the total million metric
tons of CO; emissions. The selection of the best case for LADWP ratepayers hinges mainly upon
the load forecast, price of natural gas, and CO, emission levels. All cases meet the mandated
RPS percentage targets and reliability standards. The analytics performed for this IRP examined
the associated costs of each strategic case.

The key modeling results are summarized below:

CO, Emissions Considerations

The reductions of CO, emissions are reflected in the production cost model simulations. Figure
ES-2 illustrates a comparison of the resulting CO, emission levels of the three cases. Divestiture
of Navajo results in an average 1.86 Million Metric Tons (MMT) reduction in CO, each year
while IPP results in an average 3.26 MMT reduction each year. CO, reductions are accelerated in
Cases 2 and 3 with the divestiture of Navajo and IPP prior to the expiration of existing power
contracts with these facilities. Case 1 represents the normal course of emissions reductions with
no early divestiture. Reduction levels are eventually reached in all cases in 2019 and then again
in 2027 when SB 1368 essentially prohibits the importation of energy produced from coal when
the existing power contracts expire.

1990 Emission Level (17.9 MM Tons)

“-é. Green LA Goal (35% below 1990)
o 10.0
=
=
£
p= 8.0 Navajo Early Divestiture ( 1.86 MMTons)
=]
‘@
E 6.0 IPP Early Divestiture ( 3.26 MMTons)
wi
5]
o 4.0
Z
2 = == (ase#l- Navajo 2019, IPP 2027 — Case#2- Navajo 2015, IPP 2027 ~ «eeeess Case#3- Navajo 2015, IPP 2020
2.0 = = = = 1990 Emission Level (17.9 MM Tons) Green LA Goal (35% below 1990)
0.0
N v ¢ B \e) o A Nz ] N " v ¥ ™ Ne) © A Sed ) Q
3 1 = O &y ) % Y $y SV 3 2\ 4 v W JV \2 A% Vv 3
A7 42 A A AT T A R Y P P

Figure ES-2. CO; emissions comparison by calendar year.
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Current CO, emissions levels are approximately 14.1 MMT which is 21 percent below 1990
levels due to the elimination of Mojave and Colstrip Coal, completed repowering of units at
Haynes and Valley generating stations with cleaner gas-fired replacements, and increased
renewable generation from 3% in 2003 to 20% in 2010. Early divestiture of Navajo shown in
Cases 2 and 3 results in approximately 7.5 MMT less CO, emissions between 2016 and 2019 and
early divestiture of IPP shown in Case 3 results in a reduction of CO, emissions of 21.1 MMT
between 2020 and 2027.

Total Power System Cost Comparisons

The total power system cost for each case includes bulk power costs, depreciation costs related to
transmission, distribution, and generation, bond debt-service, and city transfer costs. These costs
assume full funding of the Power System programs including the Power Reliability Program and
Energy Efficiency programs, among others. The Power System costs shown below in Figure ES-
3 reflect short-term spending reductions through 2011-12 fiscal year with subsequent years
reflecting a restoration of funding levels to insure that the IRP recommendations can be realized.
The illustrated costs and rates presented below do not attempt to represent a thorough analysis of
Power System finances. The main goal of this section is to illustrate the general trend of Power
System costs relative to the 3 cases analyzed.

Figure ES-3 summarizes the total annual power system costs.
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Figure ES-3. Comparison of annual power system costs over next 20 fiscal years.
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Sensitivity Analyses on the Recommended Cases

With the early divestiture of Navajo in 2015 and the IPP coal contract ending in June 2027,
increased bulk power costs are expected to rise with the divestiture of each of these resources as
shown on Figure ES-4. It is important to note that bulk power costs shown in Figure ES-4
include fuel, renewable and other purchase power costs in addition to coal divestiture related
costs which are shown in Table 4-4. Applying high and low fuel prices to these bulk power costs,
the divestiture of these resources could result in large cost increases should fuel prices remain at
higher than expected levels. Conversely, lower than expected fuel prices could have the opposite
effect on bulk power costs.

4,000
¥ IPP Divestiture 6/15/2027

Before After
$3,500
+$412

$3,000
Navajo Divestiture 12/31/2015

Before After +$231
$2,500

Current Year -$303

$2,000

+$108

Bulk Power Cost ($M)

+$48

$1,500

$1,000

$500

2011 2015 2017 2026 2028

Figure ES-4. Recommended case - bulk power cost before and after coal divestitures
with potential cost impacts from high and low fuel prices.
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Rate Contributions from Environmental and Reliability Programs

Summarized in Figure ES-5 is the cost contribution from various environmental and reliability
programs towards the retail rates. One can draw the conclusion that there is a significant cost to
comply with various reliability and regulatory requirements while divesting of Navajo in 2015
and IPP in 2027.
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Figure ES-5. Electric rate contributions of environmental and reliability programs
by fiscal year based on the 2011-12 budget forecast (preferred case).

A few observations from Figure ES-5 can be made regarding the RPS and EE program. Firstly,
the influence of the RPS program on rates increases substantially through 2020 when the RPS
percentage of sales reaches 33%. Beyond 2020, the RPS component of rates begins to decline as
fuel savings increases over time with escalating fuel prices. Secondly, the EE program
component of rates increases over time as power system fixed costs are distributed over the
reduced energy sales attributable to the EE program.

Figures ES-6 and ES-7 further illustrate the effect that costs related to environmental and
reliability programs will have on average residential and commercial/industrial customer
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monthly bills from these environmental and reliability programs.
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Figure ES-6. Average residential customer bill (500 kWh/month) with environmental
and reliability programs by fiscal year based on the 2011-12 budget
forecast (preferred case).
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Figure ES-7. Average commercial/industrial customer bill (6,500 kWh/month) with
environmental and reliability programs by fiscal year based on the
2011-12 budget forecast (preferred case).
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Recommended Strategic Case

Decisions to fund coal divestiture strategies cannot take place independent of other power system
programs. Maintaining reliability and meeting regulatory requirements are primary
considerations before any coal divestiture cases can be considered. However, this IRP
presupposes funding of these programs so that the recommended coal divestiture case can be
implemented.

Achieving the goals of reliability and environmental stewardship, while maintaining competitive
rates, requires that costs be closely managed. Considering these factors, Case 2 (see Table ES-3
below) with early Navajo coal divestiture in 2015 becomes the recommended case for the 2011
IRP. Although Case 2 represents additional cost as compared to Case 1, the additional costs to
rate payers appears to be reasonable in light of the environmental benefit of reducing CO,
emissions by 7.5 MMT. Early divestiture of Navajo also provides additional time to insure a
smooth transition in acquiring and implementing replacement resources. The 2010 IRP included
the same recommendation to accelerate divestiture of Navajo and this IRP further clarifies and
supports this prior recommendation. This recommended case presents a reasonable approach to
achieving environmental goals without excessive costs to our ratepayers while limiting potential
exposure to possible fuel price volatility to within manageable limits.

Table ES-3. 2011 IRP RECOMMENDED CASE

. New Renewables Installed New Renewables Installed
o2 L compliEres DEis (MW) 2011-2020 (MW) 2011-2030

INEVETe] IPP Geo/ Geo/

. . Generic
Replacement | Replacement Biomass Biomass

Case 2 33% 12/31/2015 6/15/2027 243 492 726 308 492 917 162

The changing generation energy mix for 2010, 2020, and 2030 based on the Recommended Case
is illustrated in Table ES-4.

Table ES-4. ENERGY MIX FOR RECOMMENDED CASE

Year | 2010 | 2020 | 2030
Coal 39% 26% 0%
Natural Gas 22% 21% 45%
Nuclear 11% 9% 8%
Hydro 3% 4% 4%
Renewable 20% 33% 33%
Energy Efficiency * 0% 7% 10%
Generic Purchase/ Other 5% 0% 0%

! Forward-looking, does not include 3% existing as of 2010.
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Vil CONCLUSIONS/RECOMMENDATION

LADWP’s recommended strategy set forth in this IRP for meeting its key objectives can be
separated into two areas: (1) Regulatory and Reliability Initiatives, and (2) Strategic Initiatives.
Regulatory and Reliability Initiatives are required actions to ensure system reliability and
compliance with regulatory and legislative mandates. Strategic Initiatives are policy actions to
achieve objectives established by the LADWP Board of Water and Power Commissioners and
the Los Angeles City Council, and reflect their vision and leadership.

The analysis performed in Section 4 to identify the 2011 IRP recommended case closely mirrors
the same recommended strategy put forth in the 2010 IRP which incorporated feedback from
LADWP’s 2010 community outreach efforts (See Section 5.2 and Appendix N for details). The
2011 IRP recommended strategy differs slightly from the 2010 IRP in the timing of the Navajo
coal divestiture which is now planned for 2015 instead of 2013. Another difference is in the
renewable installed capacity by technology type (e.g. geothermal, wind, and solar). The reasons
for these changes are further explained in Section 3.2.1.

Requlatory and Reliability Initiatives

= SB 2 (1X) - RPS Percentage

LADWP must increase its percentage of renewable energy per recently enacted state law,
from the current 20 percent at the end of 2010, to 33 percent by the end of 2020.
SB 2 1(X) also establishes interim targets to ensure progress towards the 33 percent goal.
Addressing this mandate requires the continued diligence LADWP has demonstrated in
raising its renewable portfolio from 3 percent in 2003 to 20 percent in 2010.

= Power Reliability Program and System Infrastructure Investment

LADWP must re-establish sustained funding to invest in replacing aging transmission
and distribution infrastructure to ensure system reliability, especially during significant
weather events. Recent funding shortfalls have resulted in an increase in system outages.
Section 1.6.2 of this IRP discusses the negative consequences that continued
underfunding poses to the city.

=  Repowering for Reliability and to Address OTC

LADWP will continue to repower older, gas-fired generating units at its coastal
generating station for the reasons discussed previously. The repowering program is a long
term series of projects that will increase reliability and eliminate the need for once-
through ocean cooling.

= AB32-CO, Cap and Trade

LADWP will participate in the mandated green house cap-and-trade system which is
scheduled to start January 1, 2013. During the next year, LADWP will participate in the
regulatory process that will clarify some outstanding details of the proposed program.
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SB 1368 Compliance

Navajo and IPP must be compliant with the mandates established in SB 1368 by 2019
and 2027, respectively. IRP modeling determined that these units will be replaced with a
combination of renewable energy, demand response, EE, short term market purchases,
and conventional gas-fired generation.

Enerqy Efficiency

LADWP will continue to pursue and implement energy efficiency programs per
AB 2021 standards, including recommendations contained in its latest Market Potential
Study.

Castaic FERC Re-licensing Program

On January 31, 2022, the Federal Energy Regulatory Commission’s (FERC) license to
operate Castaic Pumped-storage Hydroelectric Plant will expire. In 2016, LADWP
expects to file a notice-of-intent (NOI) and initiate the formal studies and applications for
re-license. Based on reviews of re-licensing activity for similar projects, LADWP could
expect cumulative expenditures of approximately $10 million prior to filing the NOI and
approximately $80 million before the license expires.

Transmission

LADWP should implement those recommendations of the latest Ten-Year Transmission
Assessment Plan in order to maintain reliability in accordance with regulatory guidelines.

Strategic Initiatives

FINAL

Early Compliance with SB 1368

Comments from the public workshops indicated the desire to comply with SB 1368 as
early as possible. Navajo must be compliant with SB 1368 by 2019. LADWP
recommends divestiture from Navajo by 2015. This will reduce LADWP’s CO,
emissions by 7.5 million metric tons and required additional revenue of about $343
million.

In this 2011 IRP, LADWP recommends no change in IPP until 2027 at which time the
site. would be reconfigured, providing LADWP with firm transmission capacity for
potential renewable projects. However, LADWP is actively investigating potential
options in coordination with the Intermountain Power Agency (IPA) Board and the other
participants, and will further address this issue in next year’s 2012 IRP.

Local Solar

Comments received at the public workshops indicate local solar development should be a
priority in LADWP’s renewables procurement strategy. LADWP is recommending a
policy action to allow approximately 40-50 percent of its solar resources be sited locally
through initiatives including the Solar Incentive Program, feed-in tariffs, and installation
of solar on City-owned properties. Local solar costs an estimated additional $50/MWh
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over utility-scale solar located outside the Los Angeles Basin, estimated to cost
$120/MWh, primarily due to economies of scale and about 30% better solar insolation,
even when considering transmission and distribution costs.

Public Benefits

LADWP should continue to pursue public benefit initiatives, including low-income and
lifeline programs, refrigerator exchange, conservation, public outreach and education.

Advanced Reliability Improvements

LADWP is looking ahead to technologies that will enhance the reliability of its system,
including smart grid technologies, enhanced information systems, automation of system
functions, and advanced methods of outage management. These enhancements will also
better integrate local generation such as solar into the distribution network, enable smart
charging of electric vehicles, and advance demand-side management technologies.

System L osses

To reduce system losses, LADWP should implement the recommendations of the
recently completed Reactive Power Management Study, including the installation of
shunt capacitors and shunt inductors at appropriate locations within the system grid.

Demand Response

LADWP should begin the development of a formal Demand Response program that will
initially provide 5 MW of peak demand capacity beginning in 2013 and gradually build
to 200 MW by 2020 and 500 MW by 2026. Ramping the program in this manner will
provide the development of in-house expertise, and will also allow time to deploy the
supporting information systems necessary to implement these systems successfully.

Revenue Requirements

FINAL

The reliability, regulatory, and strategic initiatives discussed above require revenue
funding as shown in Table ES-5. In addition to funding for basic generation,
transmission, and distribution, revenue is required to fund the Power Reliability Program,
increase renewable energy, address OTC, energy efficiency and demand reduction, fund
local solar programs, and transition away from coal.
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Table ES-5. RECOMMENDED REVENUE REQUIRED TO FUND PROGRAM INITIATIVES,
2011-2020

Power Reliability $6.8
OTC Repowering of Power Plants $1.2
Transition from Coal (Navajo GS) $0.4
Increasing Renewable Energy $6.0
Expand Renewable Transmission $0.5
Expand Local Solar $0.7
Increasing Energy Efficiency $0.7
Smart Grid Investments $0.3
SUBTOTAL $16.6
Basic Generation, Transmission and

Distribution $23.4
TOTAL $39.9

Some elements of the plan will take five to ten years to implement. It is important to commit to a
direction so that critical time and resources are not lost. Subsequent IRPs will refine the direction
as additional information becomes available. The recommended plan allows for flexibility to
incorporate necessary adjustments over time. It is also important to set a steady course and pace
to allow for reasoned and deliberate action by LADWP staff, Board, or City Council to avoid
situations leading to unfavorable pricing or adverse rate impacts. The IRP implementation must
be viable from a technical and financial perspective to best balance all the priorities of reliability,
environmental stewardship, and cost.

FINAL
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1.0 INTRODUCTION
1.1 Overview of the 2011 Integrated Resource Plan

This document represents the Los Angeles Department of Water and Power (LADWP)
Integrated Resource Plan (IRP) for 2011. The goal of this IRP is to identify a portfolio of
generation resources that meets the city’s future energy needs at the lowest cost and risk
consistent with LADWP’s environmental priorities and reliability standards. The IRP is
an important planning document for electric utilities, and many states and regulatory
agencies require development of an IRP prior to approval of procurement programs or
electric rate increases.

This IRP considers a 20 year planning horizon to guide LADWP as it executes major new
projects and programs. The overriding purpose is to provide a framework to assure the
future energy needs of LADWP customers are met in a manner that balances the key
objectives of:

= High reliability of electric service
= Competitive electric rates consistent with sound business principles
= Responsible environmental stewardship meeting all regulatory obligations

In balancing these key objectives, LADWP’s strategic planning efforts must ensure a
high level of system reliability, consider impacts to the local and regional economy,
allow for volatility in fuel and other cost factors, comply with federal, state, and local
regulations, and guarantee fiscal responsibility.

The 2011 integrated resource planning process developed alternative strategic cases that
assess different options of divestiture from coal-fired generation. These cases are
modeled to determine their respective operational and fiscal impacts, as well as their
effects on greenhouse gas emission levels. This document presents the results of this
analysis and recommends the appropriate near-term actions and long-term plan to best
meet the future electrical needs of Los Angeles.
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1.2 Organization of the IRP

This document begins with a brief discussion of the objectives of this IRP (Section 1.3).

Section 1.4 provides a brief overview of the current Power System—LADWP’s
electricity generation, transmission and distribution infrastructure. Power System
upgrades are also addressed.

Section 1.5 summarizes LADWP’s major recent accomplishments, underscoring
LADWP’s commitment to environmental leadership, maintaining a high level of electric
service reliability, and competitive energy rates.

Section 1.6 summarizes the key issues and challenges facing LADWP. As the largest
municipal utility in the U.S., LADWP faces unique challenges that are expected to
become more complex and demanding over the timeframe considered in this IRP.

Section 1.7 summarizes the Public Outreach effort conducted in as part of the 2010 IRP
process. The 2010 public outreach conclusions are considered applicable to this 2010
IRP. Next year’s 2012 IRP process will include a new public outreach program.

Section 1.8 discusses the 2011 IRP development process that resulted in this document.
The remainder of this IRP is organized as follows:

= Section 2, “Load Forecast and Resources,” provides forecasts of electricity
demand, discusses the resources available or needed to meet that demand,
and addresses the issues associated with each resource.

= Section 3, “Strategic Case Development,” establishes potential alternatives
available to LADWP to meet its projected electricity demand.

= Section 4, “Strategic Case Analysis,” addresses the operational modeling
used to assess the impact of each alternative on cost, energy rates, and levels
of greenhouse gas emissions.

= Section 5, “Recommendations,” provides an overview of recommendations,
including near-term actions and long-term goals.
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1.3 Objectives of the IRP

This 2011 IRP documents the long term planning efforts for LADWP’s power system. It
includes a review of the various issues and considerations that LADWP must address
moving forward, and summarizes the planning process used to identify future energy
resource requirements. The recommended long term plan is presented, as are the actions
and initiatives LADWP must undertake over the next several years. The key objectives of
LADWP’s long term planning efforts are: (1) maintaining a high level of electric service
reliability, (2) exercising environmental stewardship, and (3) keeping its energy rates
competitive.

INTEGRATED
RESOURCE PLAN

Competitive
Rates

Figure 1-1. Objectives of this IRP.

1.3.1 Reliable Electric Service

Providing reliable electric service to the residents and businesses of Los Angeles has
always been a cornerstone of LADWP. Some of the key principles, policies and program
areas related to reliability are listed here:

= Reliability Standards

LADWP will comply with all Federal Energy Regulatory Commission (FERC),
North American Electric Reliability Corporation (NERC) and Western Electric
Coordinating Council (WECC) standards regarding system reliability. NERC and
WECC are electric utility organizations that enforce reliability standards on
owners, operators and users of the bulk power system.
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CAISO/RTO

The California Independent System Operator or CAISO was established in 1998
as part of California’s electric utility restructuring effort. CAISO was established
as a non-profit corporation to provide an impartial link between power plants and
utilities. LADWP is not a member of the CAISO but has recently been certified
by the CAISO to be a scheduling coordinator which will authorize LADWP to
buy and sell energy and/or ancillary services in the CAISO market. The ability to
interface with CAISO increases the reliable operation of the bulk power system.

Balancing Authority

LADWP is a registered Balancing Authority with NERC and is responsible for
coordinating and balancing the generation and delivery of electricity through its
system. LADWP will continue to maintain its presence as a balancing authority.

Self-Sufficiency

LADWP maintains a policy of owning or controlling its transmission and
generation resources to serve its native load customers. This policy serves the
City of Los Angeles well. However, in consideration of economic and
environmental factors involved with the coal divestiture options (discussed in
Section 3 and 4), a limited amount of generation capacity is proposed to come
from 3rd quarter purchases acquired in the wholesale electricity market. These
purchases will be temporary in the 2015 to 2030 timeframe, will be called upon
only in the third quarter of a given year, and will amount to less than 4% of the
total system capacity needs.

Coastal Power Plants

LADWP operates three coastal natural gas-fired power plants that are critical to
its operations. These plants were built from the 1940s up to the 1970s. One of
these plants was modernized in the 1990s, resulting in increased efficiency and
reliability while reducing emissions and maintenance costs. The modernization of
the remaining generation units is a long term program that is targeted for
completion in 2029. LADWP must modernize these plants to comply with
environmental regulations, improve efficiency, better integrate renewable
resources, and provide for transmission import capability. See Section 1.6.5 and
Appendix C for more details.

Power Reliability Program

In response to an increasing frequency of power outages between 2003-2005,
LADWP established the Power Reliability Program. The goals of the program
include: (1) mitigating problem circuits and stations based on the types of outages
specific to a given facility, (2) implementing proactive maintenance and capital
improvements to avert prevent problems before they occur, and (3) establishing
replacement cycles for facilities that are in alignment with the equipment’s life
cycle. See Section 1.6.2 and Appendix E for more details.

1-4 December 22, 2011



Los An

geles Department of Water and Power Section 1

2011 Power Integrated Resource Plan Introduction

1.3

Smart Grid

Smart Grid refers to the application of advanced information-based technologies
that will improve system operations in a variety of areas. Smart Grid technologies
provide information that allows the implementation of real-time, self-monitoring
communication networks that are predictive rather than reactive to system
disturbances, and will enable LADWP and its customers to make decisions to
optimize the use of energy, improve reliability, and reduce the consumption of
fossil fuels. See Appendix L for more information.

Distributed Generation

Distributed Generation (DG) refers to the installation and operation of small-scale
electric generators that are located at or near the electrical load. Cogeneration,
solar photovoltaic, and fuel cells are examples of DG applications. As more DG is
added within the city of Los Angeles, it is important that these generation sources
be managed in a manner that does not reduce grid reliability. More information on
DG is provided in Section 2.3.3 and Appendix G.

.2 Competitive Rates Consistent With Sound Business Principles

Historically, LADWP’s electric rates have been consistently among the lowest in
California. As utilities throughout the industry address renewable energy, greenhouse gas
emissions, ocean water cooling and other issues, it can be expected that rates for most, if

not all

utilities, will rise. By continuing its strategic planning and implementation

activities, LADWP hopes to maintain its rates as among the lowest in the region.

Energy rates

As shown in Figure 1-2, LADWRP’s rates for Fiscal Year 2010/2011 were lower than
other utilities in Southern California.

FINAL
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Annualized Rates Comparison for the Fiscal Year 2010/2011
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Residential Small Commercial Medium Commercial Large C&I
M LADWP (July 2011) 13.41 14.21 12.56 11.10
B SCE 15.30 17.12 13.17 11.63
M PG&E 16.08 18.06 15.44 12.86
B SDG&E 18.78 17.46 15.49 11.18
M Anaheim 14.54 17.00 15.81 11.21
M Burbank 14.95 15.38 14.18 13.05
M Glendale 15.08 15.58 14.15 11.40
W Pasadena 15.39 15.37 13.22 12.27
I Riverside 16.87 18.21 15.35 11.50

Rate Class

Figure 1-2. LADWP rate comparison among other electric utilities.

While LADWP provides electricity at competitively low rates, several factors challenge
the current rate structure. These factors include new regulatory requirements for
renewable energy, the reduction of greenhouse gas emissions and ocean water for power
plant cooling, the costs to replace aging infrastructure, and the potential volatility of
natural gas and coal prices. Transmission capacity upgrades, energy efficiency and
demand response programs, and projects to implement coal divestiture will also exert
upward pressure on energy rates. Because of these and other initiatives, it is expected that
structural rate adjustments and amendments to the Energy Cost Adjustment Factor will be
necessary to maintain appropriate debt ratios and bond ratings.

Financial Metrics

Since LADWP sells substantial amounts of bonds to sustain its capital expenditures,
maintaining its high credit rating is essential to minimizing financial costs. To maintain
its high credit rating, LADWP adheres to the following policies:

= Bond rating

Maintain LADWP’s current “AA” bond credit rating to keep financing costs as
low as possible.
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Debt service coverage

Maintain a debt service coverage ratio of at least 2.25
Adjusted debt service coverage

Maintain an adjusted debt service coverage ratio of at least 1.75
Full obligation coverage

Maintain a full obligation coverage ratio of 1.5

City transfer

Maintain a level of net income sufficient to ensure stable transfer of funds to the
City.

Cash on hand
110 days of operating cash or $300 million, whichever is greater.
Capitalization ratio

Maintain a capitalization ratio of 65% percent or less.

These financial parameters are used in the electric rates analysis, discussed in Section 5.5.

1.3.3 Environmental Stewardship

LADWRP’s mission includes a role as an environmentally responsible public agency.
Programs and subject areas related to improving the environment include:

Renewable enerqgy

LADWP will continue efforts to increase its use of renewable energy resources to
provide electricity to Los Angeles. LADWP will, at a minimum, comply with
local, state and federal mandates for levels of renewable energy as a percentage of
electricity sales. Senate Bill SB 2 (1X) sets renewable energy targets of 20% for
years 2011-2013, 25% by 2016 and 33% by 2020. For more information, see
Sections 1.5, 1.6.4, 2.4, 3.4.2, and Appendix D.

Carbon dioxide (CO,) emissions

LADWP will continue its efforts to reduce CO, emissions. The potential early
divestiture from coal-fired generation, a key strategic focal point of this 2011 IRP,
is one means of achieving reductions of CO, emissions. Additional recommended
means of reducing CO, emissions include the continuation and expansion of
energy efficiency programs, and the transition towards increasing amounts of
energy generated from renewable resources. For further information, see Section
1.6.3 and Appendix C.

FINAL 1-7 December 22, 2011



Los An

geles Department of Water and Power Section 1

2011 Power Integrated Resource Plan Introduction

FINAL

Once-Through Cooling

LADWP has embarked on a series of repowering projects that are reducing the
use of ocean water for cooling at its coastal generating stations. Completed
projects to date have already reduced ocean water use by 17% from 1990 levels.
The Haynes 5 & 6 repowering project, currently in construction and scheduled for
completion in 2013, will further reduce ocean water use by another 25%. Within
the 20-year planning horizon of this IRP, five additional repowering projects will
totally eliminate the use of ocean water. More information on OTC can be found
in Sections 1.6.5.

Energy efficiency

Since 2000, LADWP has spent approximately $282 million on its energy
efficiency programs, and these programs have reduced long-term peak period
demand and consumption by approximately 303 MW and 1,256 GWh,
respectively. LADWP is committed to developing comprehensive programs with
measurable, verifiable goals as well as implementing robust, cost-effective energy
efficiency programs. Further information regarding LADWP’s EE Program can
be found in Section 2.3.1 and Appendix B.

Solar Incentive Program and Feed-in Tariff

To date, LADWP has encouraged the installation of more than 41 MW of solar
installations at over 4,500 customer locations through its ratepayer-funded Solar
Incentive Program. Additionally, LADWP is developing a feed-in tariff program
that will further promote solar development across the city. Solar energy will help
LADWRP achieve its environmental goals of increased energy generated from
renewable resources and the reduction of greenhouse gas emissions.

Demand Response Program

This IRP recommends the development of a Demand Response (DR) program,
which will lessen environmental impacts by deferring the need to build additional
generation facilities and infrastructure; as well as reducing energy usage and the
associated greenhouse gas emissions. Details regarding the proposed DR program
are included in Section 2.3.2.
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14 LADWP’s Power System

LADWP’s Power System serves approximately 4.1 million
people and is the nation’s largest municipal electric utility.
LADWP experienced an all-time peak demand of 6,142
megawatts (MW), which occurred on September 27, 2010,
and has an installed net dependable generation capacity
greater than 7,125 MW. Its service territory covers the City
and many areas of the Owens Valley, with annual sales
exceeding 23 million megawatt-hours (MWh). LADWP is
the third largest California electric utility in terms of
consumption, behind Southern California Edison and Pacific

“Capacity” is an electric
utility term referring to how
much power a system can
generate at a given instant in
time, while ““energy” refers to
how much power the system
generates over a given period
of time. Capacity is expressed
in  megawatts (MW) or
gigawatts (GW), while energy
is expressed in megawatt-
hours (MWh) or gigawatt-
hours (GWh).

Gas & Electric—see Figure 1-3 below. Projected future
demand growth for LADWP is less than one percent per year. The current economic
recession has reduced energy demand slightly over the preceding three years.

California Electricity Consumption by Utility
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Figure 1-3. Comparison of California utilities by consumption.

LADWP is a “vertically integrated” utility—both owning and operating the majority of
its generation, transmission, and distribution systems. LADWP is currently fully
resourced to meet peak demand but maintains transmission and wholesale marketing
operations to keep production costs low and increase system reliability.

While LADWP customers represent roughly 10 percent of California’s electrical load,
approximately 25 percent of the state’s total transmission capacity is owned by LADWP.
LADWRP’s transmission reach also extends beyond California, and enables the transport
of power from a diversified set of generation resources from across the Western United
States.

Additional information on the Power System’s generation and transmission assets can be
found in Section 2.4 and Appendices F and I.
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1.5 Recent Accomplishments

A summary of recent LADWP accomplishments consistent with the objectives of this
IRP are presented below. These accomplishments promote the goals of maintaining high
reliability and exercising environmental stewardship, while keeping rates competitive.

FINAL

Renewable portfolio standard

Through the active procurement of renewable resources, LADWP has increased
the renewable energy component of its resource mix from 3% in 2003 to 20% in
2010.

Energy efficiency

LADWP continues its commitment to energy efficiency through numerous
programs and services to customers, encouraging the adoption of energy-saving
practices and installation of energy-efficient equipment. Since 2000, LADWP
energy efficiency programs have reduced long-term peak period demand by
approximately 303 MWs, resulting in 1,256 GWh of energy savings.

Emissions reduction

As of 2010, CO, emissions from power generation are 23% lower than 1990
levels. The lower emissions are attributed to the respective sales of the Colstrip
and Mohave Generation Stations, increased generation from renewable resources,
and the ongoing repowering of the in-basin natural gas units.

Due to the installation of advanced pollution control equipment at all of its in-
basin generating stations, NOx emissions from LADWP’s local generating plants
are at least 90 percent lower than 1990 level,

Once-through cooling

As a result of completed repowering projects, LADWP has reduced the use of
once-through ocean water cooling by 17% from 1990 levels. The current plan
calls for a complete phase-out of ocean water cooling by 2029.

Haynes 5 & 6

The September 2011 groundbreaking ceremony signified the start of construction
for the replacement of Haynes Units 5 and 6. The original units, which date back
to the mid 1960’s, will be replaced with efficient modern units that can facilitate
the integration of intermittent renewable energy. This project is also one of many
that that will eliminate the use of ocean water for cooling by 2029.

Castaic

The seven units of the Castaic Hydroelectric Plant are currently being rotated out
of service for modernization. This multi-phase process began in 2004 and is
expected to continue through 2014. To date, five units have been completed. The
associated increase in efficiency is projected to add up to 80 MW of renewable
qualifying capacity to Castaic. The increased capacity also results in more
reserves available to reliably meet peak system demands.
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Power Reliability Program (PRP)

The PRP is a comprehensive, long-term power reliability program developed by
LADWP to replace aging infrastructure and make permanent repairs to
generation, transmission, and distribution infrastructure. Through the program,
LADWP successfully reduced the number of distribution outages by 28%
between 2006 and 2009, by accelerating the replacement of transformers, poles,
underground cables, and other equipment. See Section 1.6.2 and Appendix E for
more information.

Green Power Program

LADWP offers its customers an opportunity to participate in the Green Power
Program. “Green Power” is produced from renewable resources such as wind
energy, geothermal, or other renewable resources, rather than conventional
generating plants. Over 17,100 LADWP customers participated in the program
during 2010. These participants receive approximately 104,000 MWh of
renewable energy annually. Since program inception, in 1999, to the end of 2010,
818,768 MWh of renewable energy was procured, making it one of the largest
voluntary green pricing programs in the nation.

Solar Incentive Program

To date, LADWP has encouraged the installation of 41 MW of solar at
approximately 4,500 customer locations through its ratepayer-funded Solar
Incentive Program.

Upgraded capacity on the Southern Transmission System (STS)

In May 2011, 480 MW of additional capacity was added to the existing
transmission line from Utah, of which LADWP’s share is 288 MW. The increased
capacity allows LADWP to increase procurement of renewable energy.

Navajo Generating Station retrofitted with low NOx burners

In March 2011, Navajo completed a three-year project that retrofitted the boilers
of all three units with low NOx burners and separated over-fire air systems. This
project was successful in reducing NOx emissions by 40% which represents an
annual NOx emission reduction of 14,000 tons per year.

Barren Ridge Switching Station

The Barren Ridge Switching Station, located 15 miles north of Mohave, was
completed in 2009. This substation is a key component of the Barren Ridge
Renewable Transmission Project, which will enable LADWP to interconnect
approximately 1,400 MW of wind, solar, and other renewable resources that will
be available in the next several years, from the Mohave Desert and Tehachapi
Mountain areas. The next step for the project is to upgrade and build a new
transmission line from the new substation to a new Haskell Canyon Station near
Santa Clarita.
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=  Milford Il Wind Project

In May 2011, LADWP began receiving over 100 MW of new wind energy.
Milford Il is an expansion of the 200 MW Milford | wind farm project. Together,
Milford I and Il are providing 2.6% of LADWRP’s total energy sales.

= Electric Vehicles Incentive for Home Chargers

To encourage the transition towards electric vehicles, LADWP launched a
demonstration program in April 2011 providing a $2,000 rebate for home
charging systems. LADWP also worked with other City agencies to streamline the
process time for permitting and installation of these systems.
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1.6 Key Issues and Challenges

LADWP faces a number of concurrent issues and challenges that require careful
assessment. Long term strategies must focus on these issues so they can be addressed in
the most cost effective manner without compromising reliability compliance and
environmental stewardship. The major issues around which the strategies of this IRP are
centered include: ensuring reliability, greenhouse gas emission reduction, increasing the
amounts of renewable generation resources, and addressing once-through cooling.

However, the inability to fund the programs designed to address these issues warrants
some discussion. Current budget constraints are deferring a number of initiatives and
programs. The delays surrounding resolution of the Power System budget have the
potential of impeding LADWRP’s ability to meet its long term plans and obligations.

16.1 Adequate Multi-year Funding to Support Programs

Based on last year’s 2010 IRP, a multi-year rate increase was recommended beginning
fiscal year 2011-12. The rate increase would have supported elements of last year’s IRP,
all of which remain as the foundation for LADWP’s short and long term plans. Because
the rate increase was not realized in July 2011, many of the programs that required
funding were scaled down, delayed or deferred.

A multi-year funding plan is necessary to provide consistent and sustainable project and
program development. Funding that is based on annual budgets are subject year-to-year
fluctuations which introduces uncertainty for our customers and the inefficient use of
staff and financial resources that are necessary to meet LADWP’s objectives and
compliance requirements.

Properly funded programs will enable LADWP to achieve the following objectives:

= Modernize its coastal generation units to replace aging equipment and to
satisfy once-through cooling regulatory requirements.

= Implement early coal divestiture.
= Secure the state-mandated amounts of renewable energy.

= Through the Power Reliability Program, reduce the number of distribution
outages and improve system reliability.

= Implement necessary transmission improvements to maintain reliability.
= Achieve energy efficiency target levels.

= Implement Smart Grid initiatives.

= Comply with FERC-approved reliability standards.
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A rate process that began earlier this year is addressing the revenue needs for LADWP. A
proposed 3-year rate adjustment that would support the programs listed above is being
considered. The expectation is that the rate process will conclude sometime in 2012.
Securing adequate multi-year funding is crucial to ensure LADWP’s ability to stay on
track towards meeting its future long term goals and obligations.

1.6.2 Ensuring Reliability
Challenges to ensuring continued reliable electric service include the replacement of
aging generation facilities, maintaining grid reliability, the integration of intermittent
renewable energy resources, and the replacement of poles, power cables, transformers
and other elements of the local distribution system.

Adging Facilities and Infrastructure

LADWRP’s generating units sited within the Los Angeles Basin were primarily built in the
late 1950s and early 1960s. While these units have undergone extensive upgrades, they
are approaching the end of their service lives. Repowering of these units began in 1994,
and refurbishment is approximately one-third complete. Repowered units will be
substantially cleaner, more efficient, and more reliable than the units they are replacing.
Repowering LADWP’s gas-fired units will also assist in integrating intermittent
renewable resources into LADWP’s energy mix by providing quick-response, back-up
generation capacity.

LADWP’s local transmission system cannot be reliably operated without generation from
local thermal generating plants. The amount of generation required to provide
transmission reliability is termed Reliability Must Run (RMR) generation. Repowering
these local units will maintain transmission reliability by maintaining the reliability of
RMR generation.

Historically, LADWP’s local generation has provided voltage control for the basin
transmission system. Over the years, as imports into the basin transmission system have
increased, fewer local generators are on-line. No other means of voltage control, such as
static capacitors and reactors, have been installed. As a result, LADWP’s ability to
control voltage has decreased. As more renewables become available, even fewer local
generating units are likely to be on-line, and the ability to control nighttime voltage may
become unmanageable.

Grid Reliability

LADWP’s latest Ten-Year Transmission Assessment Plan has identified a number of
infrastructure improvements that are needed to avoid potential overloads on key segments
of the Basin transmission system. These overload conditions, if encountered, could lead
to load shedding events (intentional power outages) to minimize the overall impact on the
power system. LADWP has also investigated the system’s reactive power needs, and
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recommends further improvements to reduce system losses and optimize performance.
More information can be found in Section 2.4.4.

Integration of Intermittent Renewable Enerqy

The integration of renewable energy into the grid poses major challenges. Integrating
renewables may, paradoxically, require additional gas—fired generation. Because
renewable resources like wind and solar produce electricity variably and intermittently
(i.e., only when the wind is blowing or when the sun is shining), integration of these
resources requires additional generator units to compensate for significant and often rapid
swings in energy production. These swings present operational challenges and must be
leveled by controllable generation capable of equally rapid changes of generation in the
opposite direction. This stabilization is known as “regulation.” A preferred solution
would use energy storage to regulate delivery of energy and reduce the severity of
integration problems. LADWP currently uses, among other resources, pumped water
storage and hydro resources for regulation. Batteries and compressed air offer alternative
storage solutions, but those technologies are still in development and have not yet been
proven as commercially viable.

LADWP is conducting studies to determine the maximum levels of intermittent energy
resources that can be integrated reliably and the investments necessary to maintain power
grid reliability.

Power Reliability Program (PRP)

Between 2003 and 2005, LADWP experienced a growing number of distribution outages
due to, among other things, aging infrastructure (poles, lines, transformers, etc.), and
deferred maintenance and asset replacement.® In response, LADWP established a
comprehensive Power Reliability Program (PRP) in 2006 which provided increased
funding to address the growing maintenance backlog. The goals of the program include:
(1) mitigating problem circuits and stations based on the types of outages specific to a
given facility, (2) implementing proactive maintenance and capital improvements to avert
problems before they occur, and (3) establishing replacement cycles for facilities that are
in alignment with equipment life cycle.

The PRP has clearly defined annual targets for various distribution, substation, and
transmission assets. While cable replacements consistently reached ideal replacement
rates, the overall number of underground related outages has been falling. However, the
overhead distribution replacements did not reached their ideal replacement rates, and the
number of overhead outages has continued to rise. This has also contributed to the overall
aging of the overhead system. Overhead outages have increased and are expected to
continue to degrade with less replacements moving forward. Since 72% of the
distribution system is overhead, we can expect the overall distribution outage rate to
continue to increase unless replacements are increased dramatically.

! To illustrate the age of the City’s distribution system, over 50 percent of the 308,000 distribution poles are
at least 50 years old.
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In the years since the program was implemented, a clear correlation has been established
between the amount of funding for PRP and the successful reduction of outages. As
shown on Figure 1-4, during the initial 3 years of the PRP, when the program was fully
funded, total outages declined by 28%. Budget constraints since then, however, have
resulted in program underfunding. As a consequence, outage frequency has flattened out
and is on the up rise. The projected outage levels shown in Figure 1-4 reflect current
budget shortfalls. Adequate funding is necessary to get the PRP back on track towards its
goal of reducing outage levels.
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Figure 1-4. Total outages between 2000-2010, and projected to 2014.

Additional information on LADWP’s PRP can be found in Appendix E.

1.6.3 GHG Emissions Reduction

LADWP’s GHG emissions reduction strategy must comply with state and federal
regulations. At the time of this writing, key legislation and regulations either promulgated
or proposed include:

= Assembly Bill (AB) 32, the California Global Warming Solutions Act of 2006,
calls for reducing the state’s GHG emissions to 1990 levels by 2020. The
regulations for implementing a greenhouse gas emissions trading program under
AB 32 were finalized and adopted on October 20, 2011 by the California Air
Resources Board (ARB). Enforcement and compliance with the trading program
will begin January 1, 2013. Electric distribution utilities, including LADWP, will
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receive an administrative allocation of emission allowances that reflects their
respective annual emissions as they implement aggressive energy efficiency
measures and the 33 percent Renewable Portfolio Standard. The ARB will
continue to work with stakeholders to monitor the impacts of the regulation on all
sectors, including the electricity sector.

= SB 1368, the California Greenhouse Gas Emissions Performance Standard Act,
also enacted in 2006, prohibits LADWP and other California utilities from
entering into long-term financial commitments for base load generation unless it
complies with the GHG emissions performance standard. The GHG emissions
level must be equal, or below, that of a gas-fired combined cycle units (i.e., 1,100
Ibs. per MWHh). This standard also applies to existing power plants for any long-
term investments or contractual extensions.

In the absence of comprehensive federal climate legislation, the U.S. Environmental
Protection Agency (EPA) has taken steps toward regulating GHG emissions from electric
power plants under authority of the federal Clean Air Act, and will be issuing a new
revised schedule for regulations in the coming months.

LADWP has historically relied upon coal for base load generation. Currently, 39 percent
of the energy delivered to LADWP customers is generated from two coal-fired generating
stations: the Intermountain Power Project (IPP), located in Utah, and the Navajo
Generating Station (NGS), located in Arizona. The NGS’s land lease expires in 2019 but
has a stipulation for a 25-year extension. IPP’s contract is in effect until 2027. These
stations provide dependable, low cost base load generation to Los Angeles. Coal-fired
generation, however, emits about twice as much CO, as energy generated with natural
gas. Accordingly, this 2011 IRP focuses on early coal divestiture options as a means to
comply with AB 32 and lower LADWP’s GHG emission levels. Sections 3 and 4 discuss
the alternative strategic case options in detail.

1.6.4 Increasing Renewable Resources

Initiatives to utilize renewable resources to generate electricity support the goal of
reducing GHG emissions and lessen our reliance on fossil fuels.

= The LADWP Board of Commissioners has adopted a policy to achieve 20 percent
renewables by 2010, and 33 percent by 2020. The Board and City Council have
approved projects and long-term power purchase agreements that achieved the 20
percent RPS goal in 2010. The policy has been revised to incorporate SB 2 (1X)
requirements, and is included as Reference D-2 of Appendix D.

= State legislation — SB 2 (1X) — which was passed in April 2011 and became
effective December 10, 2011, will subject all utilities to procurement of eligible
renewable energy resources of 33 percent by 2020, including the following
interim targets:
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0 Maintain at least an average of 20 percent renewables between 2011 and
2013

0 Achieve 25 percent renewables by 2016

o0 Achieve 33 percent renewables by 2020 and maintain this level in all
subsequent years.

In addition, SB 2 (1X) sets certain conditions regarding renewable energy contracts
entered into on or after 6/1/2010, as shown in Table 1-1.

Table 1-1. SB 2 (1X) CATEGORY REQUIREMENTS FOR RPS ENERGY CONTRACTS

RPS % Target

L Compliance Period 1 Compliance Period 2 Compliance Period 3
Category \ (1/1/2011 - 12/31/2013) (1/1/2014 — 12/31/2016) (1/1/2017 — 12/31/2020)

A Minimum 50% Minimum 65% Minimum 75%
B See footnote 2 See footnote 2 See footnote 2
C Maximum 25% Maximum 15% Maximum 10%

Categories are defined as follows:
Category A = Energy and RECs from eligible resources that

= Have the first point of interconnection with a CA balancing authority or with
distribution facilities used to serve end users within a CA balancing authority
area; or

= Are scheduled into a CA balancing authority without substituting electricity from
another source. If another source provides real-time ancillary services to
maintain an hourly import schedule into CA, only the fraction of the schedule
actually generated by the renewable resource will count; or

= Have an agreement to dynamically transfer electricity to a CA balancing
authority.

Category B = Firmed and shaped energy or RECs from eligible resources providing
incremental electricity and scheduled into a CA balancing authority.

Category C = Energy or RECs from eligible resources that do not meet the requirements
of category A or B, including unbundled RECs.

“Remainder % of resources which are neither in Category A nor Category C.

The legislation allows for the California Energy Commission to issue a notice of
violation and correction, and to refer all violations to the California Air Resources Board.
Failure to achieve the targets may result in significant penalties.

The challenges of adopting more renewable resources such as wind, solar and
geothermal, are: (i) obtaining local and environmental rights and permits for renewable
projects and the associated transmission lines needed to deliver energy to Los Angeles;
(i) establishing reliable and cost-effective integration of large scale wind and/or solar
farms into the LADWP power grid through the addition of regulation-capable generation;
and (iii) developing geothermal sites which are potentially scarce, require large capital
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costs, impose exploration risks, and have limited transmission line access. In addition,
energy from renewable resources is generally more expensive than energy from
conventional fossil fuel resources.

1.6.5 Once-through Cooling

Once-through cooling (OTC) is the process of drawing water from a river, lake, or ocean,
pumping it through a generating station’s cooling system, and discharging it back to the
original body of water. OTC is a major regulatory issue, stemming from the Federal
Clean Water Act Section 316(b) and administered locally by the State Water Resources
Control Board (SWRCB). The interpretation of rules and development of guidelines for
OTC have been several years in the making. See Appendix C for details.

OTC regulations affect LADWP’s three coastal generating stations — Scattergood,
Haynes, and Harbor. To comply with OTC regulations, generation units at those stations
that utilize ocean water for cooling will be repowered with new units that do not use
ocean water. The total generation capacity affected by OTC is significant —
approximately 2,162 MW, or roughly 35 percent of LADWP’s annual peak demand in
2010. The total expenditures required are also significant, on the order of $2.4 billion.
Because of the size and scope of the work required, and for various reasons discussed
below, the work to comply with OTC is a long term program, extending to 2029.

It should be noted here that many of the units being replaced are older units that would
have been replaced even without the OTC requirement. However, the OTC mandate
requires some units to be replaced sooner than what may have been otherwise.

Discussions between LADWP and the SWRCB have resulted in the following timeline
for OTC compliance (Figure 1-5).

OTC REDUCTION TARGET DATES

.u OTC Compliance Date

Haynes Unitss&s Warranty&ReIiabiIity Phase

Scattergood Unit 3

Scattergood Unit 1 & 2

Haynes Unit 1 & 2

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Figure 1-5. Timeline for OTC compliance.
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There are many constraints and considerations that were factored into the development of
the OTC compliance timeline. Because the LADWP power system relies on the in-basin
units to provide transmission system reliability, as well as local sources of power
generation, it is important to keep all of the units available to meet the peak summer
demand. An older existing unit cannot be decommissioned (shut down) until the new
replacement unit is built, tested, and ready to go on-line. This requires a strict sequencing
of the separate repowering projects, as shown on Figure 1-5.

There are many challenges to meeting the target dates. The limited space available within
some of the generating station property boundaries presents planning and construction
difficulties. Other issues include the long lead times required for environmental
permitting, engineering design, and equipment procurement. Any unforeseen delay — for
example, a delay in acquiring an environmental permit or a delay in delivery of new plant
components — will adversely affect the schedule. The timeline shown in Figure 1-5
represents LADWP’s best effort to comply with the mandated compliance deadlines
while also meeting its reliability responsibilities.

The effects of the repowering program on ocean water use are shown in Figure 1-6. As
individual units are replaced with new units that do not use ocean water, OTC levels
decrease. The overall goal of the program is the total elimination of OTC by 2029.
Additional discussion regarding LADWP’s compliance with OTC regulations can be
found in Appendix C.
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Figure 1-6. LADWP’s reduction in once-through cooling from 1990 to 2029.
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1.6.6 Additional Challenges

Additional challenges that LADWP must address include an increased risk from
natural gas price volatility, cyber security legislation, hydro-plant re-licensing, and
improving system load factor:

FINAL

Natural Gas Price Volatility

To the extent that LADWP seeks to reduce its GHG footprint, but cannot meet all
its future needs through renewable resources and EE/DSM programs, a greater
percentage of generation utilizing natural gas will be forthcoming. The energy
profiles of all strategic cases analyzed in this IRP are composed of approximately
45 percent gas-fired generation by 2030. To reduce the price risk inherit when
relying so much on a single fuel type, LADWP will need to continue to develop
and implement strategies to hedge against natural gas price volatility. These
strategies are designed to protect LADWP from potential future price fluctuations,
and include financial hedging products, ownership of gas reserves to supply a
portion of its fuel needs, and other potential products and contractual
arrangements.

Cyber Security Legislation

Cyber security legislation which provides additional authority to the federal
government, has been pending for several years. The Grid Reliability and
Infrastructure Defense Act (GRID Act) of 2011 would grant new authority to the
Federal Energy Regulatory Commission (FERC) to determine power system
vulnerabilities and required actions by the power industry, and additional
authority related to physical security and other threats. Public power is working
with House and Senate representatives to develop a bill that focuses more on
information sharing and which would allow a utility to take voluntary actions as
they see best for their organization.

Castaic FERC Re-licensing Program

On January 31, 2022, the Federal Energy Regulatory Commission’s (FERC)
license to operate Castaic Pumped-storage Hydroelectric Plant will expire. The
license is a co-license between LADWP and the Department of Water Resources
(DWR) and includes a number of hydro power plants along the California
Agueduct. Both parties have initiated the joint re-licensing process that, on
average, requires ten years to complete. Through 2015, LADWP expects to
complete preliminary studies, contract negotiations, and prepare a filing strategy.
In 2016, LADWP expects to file a notice-of-intent (NOI) and initiate the formal
studies and applications. Based on reviews of re-licensing activity for similar
projects, LADWP could expect cumulative expenditures of approximately $10
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million prior to filing the NOI and approximately $80 million before the license
expires. From DWR’s recent experience at re-licensing of Oroville Dam, they
have informed LADWP that future mitigation cost could exceed $1 billion dollars
for a new 50-year license period.

Load Factor Improvement

Load factor represents how constant energy usage is over a given day. A 100
percent load factor means that the same amount of power is used off peak as on
peak, so the system is getting full use of its generation, transmission, and
distribution resources. A low load factor results in generators being started more
often to serve load for a few hours a day, which is not optimum. As an analogy, a
car traveling at constant speed will get the best gas mileage and reduced wear and
tear than a car in stop-and-go traffic.

From the 1990s through 2005, annual system load factors were trending slowly
upward, which is a positive movement. Since 2006, however, system load factors
are trending down. Some of this decline is due to the fact that much of the historic
energy efficiency effort is directed at lighting, which has higher impact on sales
when compared to peak. Also, most customers are making greater efforts to
conserve energy but during extreme weather events safety and comfort
predominate over conservation causing the peak to spike. It is imperative that
LADWP implement tools to shift load from peak hours to off peak hours to
reverse this trend and improve system performance.
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1.7 Public Process

LADWP conducts a public review process on their IRP every other year. A public review
process was held in the fall of last year in support of the 2010 IRP. The review process
included a series of public workshops and stakeholder meetings with representatives from
neighborhood councils, environmental groups, and local business associations. The 2010
public review process is relatively recent, and the input gathered and the conclusions that
emerged from that process remain mainly intact. A full scale public outreach program,
similar to the one held in 2010, is planned for next year’s 2012 IRP.

Therefore, this 2011 IRP relies on the findings from last year’s public outreach effort (for
details see Appendix N). In summary, following are the themes that emerged.

LADWP should:
= Emphasize a variety of energy resources
= Maximize energy efficiency and conservation
= Eliminate coal from its generation portfolio
= Emphasize local solar generation
= Avoid adverse impacts to vulnerable communities
= Clarify costs of IRP implementation and potential impacts to ratepayers
= Reduce environmental impacts
= Provide proactive leadership and transparency

Section 5 includes a discussion on how LADWP incorporated these ideas into its
recommended strategy.
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1.8 2011 IRP Development Process

Note: The 2011 IRP process did not include public review. Next year’s 2012 IRP process
will include a public outreach program similar to the one conducted as part of the 2010
IRP.

The IRP is prepared by a group of engineers dedicated to LADWP resource planning and
preparation of the IRP. This group is managed by a Supervising Engineer, with a direct
reporting staff of four. While this group performs the production model and report
preparation for the IRP, the bulk of the work is collaborative across the different work
groups and functional areas of the Power System.

The IRP is developed in multiple stages, including:

1. Identifying and approving key assumptions

The assumptions form the basis for subsequent analysis, and include such factors
as load and fuel price forecasts, renewable resource percentages targets, CO,
allowances and pricing, projected energy efficiency implementations, repowering
schedules, etc. Assumptions are prepared and approved by the internal LADWP
organizations responsible for the respective subject areas. The assumptions are
then presented to LADWP management for comments and acceptance.

2. Establishing clear goals and objectives

The overarching goal of LADWP’s IRP planning efforts is to produce a long term
plan that ensures the future supply of electricity that is reliable, competitively
priced, and is secured in a manner consistent with environmental stewardship.
Through the planning and development process, specific initiatives, programs and
projects (many which are in progress) are identified and assessed. The planning
effort is collaborative among cross functional organizations within LADWP. Each
initiative, program and project will have its own appropriate set of goals and
objectives, which in turn supports the collective goal of reliable, affordable
electricity that is sensitive to the environment.

3. Establishing strategic case alternatives

Each of the strategic cases is developed by IRP staff with input from each of the
internal LADWP organizations. The strategic cases are designed to consider
alternative future resource portfolios, and reflect real decision points and plans
that LADWP will have to implement. The current major decision area for
LADWP is coal divestiture; therefore, this IRP considers three alternative options
for reducing coal-fired energy (whereas last year a decision area was the amount
of renewable energy to adopt, it is no longer discretionary due to regulatory
mandates, and is not a distinguishing feature among the current alternatives).
Each case is vetted through LADWP management and working meetings are held
to agree on final cases to be assessed.
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Completing computer modeling of power system operations

Simulations of the case alternatives are made using the Planning and Risk (PAR)
software. PAR is a widely used hourly production cost model that commits and
dispatches resources to minimize the cost of serving electric load. PAR is used by
many utilities across the US and the world. The modeling results are vetted for
quality, including a third party consultant review. Post model analysis is then
conducted to account for non-generation system costs, including transmission and
distribution. The final results compare each case in terms of reliability, costs, and
CO, emissions reduction. The results are reviewed by management for comments
and acceptance. If needed, modifications are made to the model input assumptions
for new computer runs.

Recommending and approving a preferred case

Based on the results of the case alternative analysis, a recommended case is
identified. The recommended case is presented to management for review and
acceptance.

Each of these stages includes coordination between multiple LADWP organizations
responsible for different aspects of power system operations, preparing recommended
positions for each stage, presenting recommendations to LADWP’s leadership team,
including Division and Section Heads, and ultimately presenting recommendations to the
General Manager. At each of these presentations, modifications to recommendations are

noted.

The approval process for recommendations is based on consensus from the

managers of each area of responsibility.
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1.9 Conclusions

Addressing all of these challenges requires considerable amounts of labor and capital
resources, which applies upward pressure on LADWP’s electric rates. It is important to
note that LADWP cannot compromise on its responsibility to ensure adequate reliability
of its power system. As facilities age, they must be repaired and eventually replaced.

LADWP is focusing on both near-term and long-term solutions. Attainment of the
objectives and goals documented in this 2011 IRP will require the continued
implementation of existing programs and projects, as well as the introduction and
expansion of new initiatives and program areas. The following list shows the major
activities that require action over the next 3-5 years (for more information, see the
referenced IRP sections).

Major Power System Activities 2011-2016

Program Areas in Progress
= Haynes 5&6 Repowering (Sections 1.6.5, 2.4, 3.2.1, and 3.3; Tables 4-5, 5-3, and 5-4;
Appendix F)

= Scattergood Repowering (same as Haynes 5&6 references)

= Coal Divestiture Planning and Implementation (Sections 1.6.3, 2.4, 3.2.1, 3.3, 3.5, 4,
and 5)

» Replacing aging distribution infrastructure (Sections 1.6.2; Appendix E)

= RPS procurement (Sections 2.4, 3,4, and 5; Appendices D and M)

= Solar Program Development (Sections 2.4, 3.2, and 5; Appendices D, G, and M)

= Existing EE program elements (Section 2.3; Appendix B)

New Program Areas
= Demand Response Program (Sections 2.3.2, 3.2.1, 5.3, and 5.6; Table 4-3)
» New EE program elements (Section 2.3; Appendix B)

» Smart Grid Implementation (Section 2.3.4; Appendix L)

= Transmission Line Improvements (Sections 2.4.4 and 5; Appendix I; Tables 4-5 and
5-3)

= Grid Reliability Improvements (Sections 2.4.4 and 5)

= Haynes 1&2 Repowering (Sections 1.6.5 and 3.3)
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2.0 LOAD FORECAST AND RESOURCES
2.1 Overview

Through an IRP, utilities forecast the demand for energy and determine how that demand will be
met. Meeting forecasted demand is accomplished by the planning and delivery of electric power
generating (“supply-side™) resources through transmission and distribution systems. Another key
element of IRP planning is to determine how to reduce energy demand and increase the efficiency
of the utility customer’s use of electricity, known as “demand-side resources.”

This section of the IRP addresses the following:

= Forecasting of future energy demand

= Demand-side Resources (DSR), including Energy Efficiency and Demand Response
= Supply-side Resources

= Transmission/Distribution

= Reserve requirements

The discussions include the technical, regulatory, and economic factors that affect LADWP’s
planning and execution of programs and projects.

Data for this analysis comes from publicly available reports from organizations like the
California Energy Commission (CEC), California Public Utilities Commission (CPUC), the
North American Electric Reliability Corporation (NERC), the Federal Energy Regulatory
Commission (FERC), industry forecasts, and internal LADWP sources. Also highlighted in this
IRP are additional studies that are either underway or will be performed in the near future to
provide additional clarity regarding the boundaries and needs of the system.
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2.2 Forecast of Future Energy Needs

For this IRP, LADWP developed a forecast of customer demand for energy over the next 20
years (the complete 2011 load forecast is included in Appendix A). Econometric models are used
to forecast retail sales and peak demand. Net Energy for Load (NEL) is defined as the production
necessary to serve retail sales. NEL, and its allocation across various times of the day, are
functions of the retail sales and peak demand forecasts. The retail sales forecast is the sum of
seven separate customer class forecasts. The classes are residential, commercial, industrial, plug-
in electric vehicle (PEV), intradepartmental, streetlight, and Owens Valley. The drivers in the
retail sales models include normalized weather, population, employment, construction activity,
and personal consumption. The NEL forecast is derived from the retail sales forecast by applying
a normalized loss factor of 11.5 percent. Losses can vary depending on the sources of energy
production. NEL load growth becomes a driver of the peak demand forecast. Peak demand is
also a function of temperature, heat buildup, and time of year. The NEL forecast is allocated
using the Loadfarm algorithm developed by Global Energy. The inputs into the algorithm are
NEL, peak demand, minimum demand, and system load shape.

2.2.1 2011 Retail Electrical Sales and Demand Forecast

The effect of the recent recession and slower than normal recovery combined with cooler than
normal weather depressed electricity sales by approximately 6 percent off their fiscal year
2007-08 peak. Losses in commercial sectors such as construction, real estate, retail, and leisure
are forecasted to recover as the economy expands.

The electricity consumption within LADWP’s service territory is forecasted to remain flat over
the next three years. The load forecast predicts an increase of 1.6 percent in 2014-15 due to the
expected completion of large mixed-use projects. The growth in annual peak demand over the
next twenty years is predicted to be about 1.1 percent—approximately 65 MW per year—with
less growth over the next few years due to the current recession. After 2016, some of the growth
will not be realized at the meter depending on the adoption of energy efficiency and distributed
generation technologies.

The 2011 Forecast is LADWP’s official power system forecast. This forecast is used as the basis
for LADWP power system planning activities including, but not limited to, integrated resource
planning, transmission and distribution planning, and wholesale marketing. The forecast is a
public document that uses only publically available information.

Table 2-1 summarizes the data sources used to develop the forecast and where these data sources
have been updated from previously published forecasts.
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Table 2-1: LOAD FORECAST DATA SOURCES

Data Sources Updates

1. Historical Sales through September 2010 are reconciled to the | Historical Sales, Net Energy for
General Accountings Consumption and Earnings Report. Load and weather data is
updated through September 2010.

2. Historical NEL, peak demand and losses through September 2010 are reconciled to energy
accounting data.

3. Historical weather data is provided by the National Weather | Weather is updated through
Service and Los Angeles Pierce College. March 2010.

4. Historical Los Angeles County employment data is provided by | Employment data is updated
the State of California Economic Development Division using | through September 2010 using
the March 2009 benchmark. the March 2009 benchmark.

5. Historical population and forecasts is provided by the State of | Population data is updated
California Department of Finance. through January 2010.

6. The long-term Los Angeles County economic forecast is provided by UCLA Anderson Forecast.

7. The construction activity forecast is provided by McGraw-Hill | Building permit data is updated
Construction. through September 2010.

8. The plug-in electric vehicle (PEV) forecast is based on the CEC statewide PEV forecast.

9. The port electrification forecast is provided by the Port of Los Angeles.

10. The housing forecast is informed by the City of Los Angeles “Housing that Works” plan.

2.2.2 Five-year Sales Forecast

The Retail Sales Forecast through 2016 represents sales that will be realized at the meter. In the
forecast, energy efficiency and solar savings are expected to occur uniformly throughout the year
as a simplifying assumption. Installation schedules are difficult to prepare because they rely on
the customers allowing the installation to occur.

Energy efficiency and customer solar installations cause about a two percent drop in retail
electricity sales. The remaining decreases in the next two years are attributed to economic
conditions. Personal consumption should decrease as personal income flattens and savings and
tax rates increase. Vacancy rates in the commercial sector are expected to increase short term.
Manufacturing jobs are forecast to continue to decline. Retail electricity growth will lag growth
in the economy somewhat. Businesses will become more efficient and begin to increase their
operating margins as the economy improves. As shown in Figure 2-1, once the operating margins
increase, new hiring will begin again and then retail electricity sales will begin to grow.
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Figure 2-1. Retail sales net of energy efficiency and distributed generation.

Table 2-2 shows projections of short-term retail sales growth:

Table 2-2. SHORT-TERM GROWTH

Additional Load if not

for EE & Solar

Fiscal Year Retail Sales _
Savings
Ending June 30 (GWH) | YOY Growth Rate (GWH)
2009-10 23,491 -4.2% 10
2010-11 23,051 -1.40% 176
2011-12 23,221 0.7% 383
2012-13 23,175 -0.2% 676
2013-14 23,258 0.4% 928
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2.2.3 Electrification

A result of AB 32 will be to encourage increased electrification as a means to reduce GHG
emissions. This has added a degree of uncertainty to the forecast of future electricity needs in
terms of both additional resulting load and the speed of implementation of electrification
programs.

In the transportation sector, fuel switching from diesel and gasoline to electric power can result
in air quality improvements if the sources of electric power are clean. Figure 2-2 shows the
forecasted number of plug-in electric vehicles (PEVs) within the LADWP service area over the
next 20 years. To support the adoption of electric vehicles, LADWP launched a pilot program in
May 2011 that provides 1000 customer rebates of up to $2,000 towards the purchase and
installation of electric vehicle home charging systems. Supporting the City’s electric vehicle
infrastructure, LADWP is also in the process of retrofitting 117 vintage chargers on City
property.

Plug-in Electric Vehicles

Vehicles GWh
500,000 -

400,000 +
300,000 1
200,000 +

100,000 -

I] ! = - - - - - - - - - - - - - - - - - L
P O O O O
Cabendar Year

—jhichas =B=GiH

Based on 2009 CEC Forecast

Figure 2-2. Forecasted number of plug-in electric vehicles.

Other agencies in the LA air basin have initiatives underway for “electrification” to replace
existing diesel fueled trucks and gasoline powered cars with electric power. In addition, planned
expansions to light railway and the metro system would add additional electric load to the
system.
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Another example of transportation sector electrification is the Clean Air Action Plan developed
jointly by the Port of Los Angeles and the Port of Long Beach to reduce air pollution from their
many mobile sources as well as some fixed sources. This includes trucks, locomotives, ships,
harbor craft, cranes, and various types of yard equipment. One of the programs, Alternative
Marine Power (AMP), allows AMP-equipped container vessels docked in port to “plug-in” to
shore-side electrical power instead of running on diesel power while at berth.

Plug-in Electrical Vehicles (PEVS)

Large scale deployment of electric vehicles will significantly affect the way electricity is consumed. It is
estimated that by 2015, the United States will have one million EVs in deployment, 10% of which is expected to
be in California. The introduction of electric vehicles in Southern California brings a challenging set of
planning, regulatory and cost issues. Because EVs require a unique infrastructure, including specialized
charging equipment and adequate electric service, it is essential to anticipate and predict the grid impact in
Southern California from the EV deployment.

Regulated utilities in California are now responding to regulatory direction to submit plans for large-scale EV
initiative with full delineation of costs and benefits. This regulatory initiative is an aggressive step, seeking to
promote accelerated adoption of EVs. The EV deployments and the associated utility customer features are
proceeding throughout the State of California. Energy needed for PEVs will come partially from the utility
electric grid. It is expected that the “fuel shift” from traditional transportation fuels will increase customers’
demand for electricity from the electric grid.

PEVs also present an opportunity to influence charging patterns by incentivizing charging during off-peak time
periods, resulting in better system load factor. Currently 80% of PEV charging in Los Angeles occurs during off
peak hours (per US DOE)

LADWP will use a part of the $120 million Smart Grid demonstration grant award from DOE to demonstrate
the integration of electric vehicles into the LADWP-managed electric system. The demonstration will use
internal fleet equipment, privately owned EV chargers, and will include electric vehicle fleets from both UCLA
and USC. These complementary fleets provide the opportunity to test EVs in both the controlled environment of
a corporate fleet and the ““real world™ usage of individuals. These opportunities will test the integration of EVs
into the grid, along with acquisition of EV communications to the grid management.
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Load Forecast & Resources

2.2.4

Peak Demand Forecast

Growth in annual peak demand over the next ten years is 1.0 percent as shown in Table 2-3.

Table 2-3: FORECASTED GROWTH IN ANNUAL PEAK DEMAND

Fiscal Year End Base Case Peak Growth rate Base One-in-Ten Peak
June 30 Demand (MW) Year 2010-11 Demand (MW)
2010-11 5589" 6042
Forecast
2015-16 5809 0.8% 6277
2020-21 6211 1.0% 6710
2030-31 7000 1.1% 7560
2040-41 7780 1.1% 8403

! Weather-normalized. Actual peak was 6142 MW

In 2010, the System set its all-time annual net energy for load peak at 6142 MW on September
27, 2010 on a day that was a one-in-thirty-five year weather event. The weather-adjusted one-in-
two peak for 2009 is 5589 MW. Figure 2-3 presents the one-in-ten peak demand forecast, which
is used for integrated resource planning. In the 1990s through 2005, annual system load factors
were trending slowly upward. Since 2006, system load factors are trending down. Two factors
are generally thought to be contributing to this effect. Most customers are making greater efforts
to conserve energy but during extreme weather events safety and comfort predominate over
conservation causing the peak to spike. Much of the historical and forecasted energy efficiency
effort is lighting which has a greater impact on consumption rather than peak which lowers the

load factor.
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Figure 2-3. One-in-ten peak demand forecast comparison.
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2.3 Demand-Side Resources

Demand Side Resources (DSR) programs, including energy efficiency, have become important
elements of IRP planning. Also known as Demand Side Management, DSR programs help to
counter or minimize energy demand growth and thereby lessen the need to build more physical
generation assets and improve load factor. This section discusses the following DSR initiatives
and related support areas:

= Energy Efficiency (EE)

= Demand Response (DR)

= Distributed Generation (DG)
= Smart Grid

Key DSR data assembled for this IRP included:

= The energy efficiency forecast, which was based on the Board-approved AB 2021
objectives, the City of Los Angeles Green Plan, and Demand Forecast Energy Efficiency
Quantification Project working papers. Historical installation rates were referenced as
part of the forecast.

= An estimate of the amount of solar rooftop and other distributed generation.

= An assessment of existing and developing technological improvements in large scale
battery systems for energy storage.

= Information regarding the impact of “Smart Grid” technology on customer load profile
and resource requirement.

2.3.1 Energy Efficiency

Energy Efficiency (EE) is a key strategic element in LADWP IRP planning. EE is a very cost-
effective resource in LADWP’s supply portfolio, and serves an important and multi-faceted role
in meeting customer demand. One of the most widely recognized examples of EE is the
replacement of incandescent lights with compact fluorescent lamp (CFL) bulbs. CFLs consume
up to 75 percent less energy than incandescent bulbs while producing an equivalent amount of
illumination and last up to 10 times longer.

LADWP offers numerous EE programs and services for residential, commercial, industrial,
governmental, and institutional customers to promote the efficient use of energy through the
installation of energy efficient equipment. Examples include:

= The Commercial Lighting Efficiency Offer (CLEO), which provides rebates for a variety of
high efficiency lighting measures to retrofit existing buildings. The CLEO program enjoys
sustained high rates of participation and has achieved 433 GWh of energy savings since
2000.
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= The Chiller Efficiency Program, which provides incentives for customers to replace old
electric chillers with new, high-efficiency units. Chillers provide space conditioning for
larger buildings and the program has reduced associated peak electrical demand by more than
52 MW since 2001.

= The Small Business Direct Install (SBDI) Program, which assists eligible small businesses
(Al rate customers) in Los Angeles in becoming more energy efficient through free lighting
assessments and free lighting retrofits (up to $2,500 in cost). SBDI began in 2008 and has
achieved 149 GWh of energy savings since its inception.

= The Custom Performance Program, which provides performance-based incentives for energy
efficiency measures not included on LADWP’s menu-based EE programs. Measures
supported include controls and control systems, high efficiency motors, and data server
virtualization, The Custom Performance Program has achieved 200 GWh of energy savings
since 2006.

= The Refrigerator Exchange Program, which delivers new Energy Star refrigerators to eligible
residential customers, and picks-up/recycles customers’ old, inefficient refrigerators. This
program has replaced and recycled more than 53,000 refrigerators since 2007, achieving an
energy savings of 49 GWh.

= A recent program, which distributed two free CFLs to LADWP’s 1.2 million residential
customers through direct-to-door distribution. The intent of the one-time direct-to-door
distribution was to achieve cost effective energy savings and increase customer awareness of
this inexpensive, yet effective, EE measure. CFLs were also distributed at events and in
connection with other energy efficiency programs.

Since 2000, LADWP has spent approximately $282 million on its energy efficiency programs,
and these programs have reduced long-term peak period demand and consumption by
approximately 303 MW and 1,256 GWh, respectively. LADWP is committed to developing
comprehensive programs with measurable, verifiable goals as well as implementing robust, cost-
effective energy efficiency programs.

Per Assembly Bill 2021 (AB 2021), publically owned utilities such as LADWP, must identify
and develop all potential achievable, cost-effective EE savings and establish annual targets.
Furthermore, utilities are required to conduct periodic “Market Potential” studies to update their
forecasts and targets. The most recent study was carried out in late 2010 and is the basis for the
EE recommendations contained in this 2011 IRP.
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The study evaluated a multitude of measures for potential inclusion into LADWP’s EE program;
including:

= LADWP’s existing program elements

= High-efficiency air conditioners (higher efficiency levels, variable refrigerant flow
systems)

= High-efficiency lighting (CFLs, LED lamps)

= Upgraded insulation in buildings

= Retro-commissioning and routine maintenance

= Programmable communicating thermostats and energy management systems

The following recommendations resulted from the 2011 potential study:

Residential Sector

= LADWP should keep its existing programs, with the exception of CFL
Distribution, which should be replaced with a broader Energy Efficient Lighting
Program.

=  Two new programs should be adopted: (1) Low-Income Energy Efficiency and
(2) Whole House Performance.

= Continue public outreach to maintain and broaden public awareness of available
EE benefits, and to promote participation.

Commercial and Industrial Sector

= LADWP should keep its existing program elements, but should modify its
lighting program to educate customers on expanded choices that will comply with
new lighting standards.

The ten-year EE plan, incorporating budget, capitalization, and driver considerations is shown in
Table 2-4. These projections have been incorporated into the IRP production model and are
factored into the case analysis described in Section 3 of this IRP.

Table 2-4. RECOMMENDED EE PROGRAM PLAN

FY Ending | 2011 | 2012 | 2013|2014 |2015 | 2016 | 2017 | 2018 | 2019 | 2020

Program Cost ($Million) 50 50 67 87| 100| 100 100| 100| 100| 100
Annual Net Savings (GWh) 118 224 164 182| 217| 183 96 98 99 63

Cumulative Net Savings (GWh) 118 362 526 | 708| 925/1,108|1,204|1,302(1,400|1,463

Savings as a % of Baseline 0.5% | 1.6% | 2.3% | 3.0%| 3.9%| 4.6%| 5.0%| 5.3%| 5.6%| 5.8%

Further information regarding LADWP’s EE program is included in Appendix B.
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2.3.2 Demand Response

Demand Response (DR) is an important energy management tool that facilitates the reduction in
energy use over a given time period, in response to a price signal, financial incentive, or other
mechanism. The objective of DR is to lower energy usage at critical peak demand periods, which
will lower overall system costs. DR programs are voluntary; customers that choose to participate
are compensated through lower rates, rebates, or other financial incentive.

The benefits of demand response are many:

Increased Reliability. The ability to strategically lower energy consumption is one way
to help overcome supply-demand constraints and reduce the chance of overload and
power failure. This is especially important at those few critical peak times each year
when demand is at its highest, as well as those times when generation units are off-line,
whether due to a forced outage or scheduled maintenance.

Lower System Costs. DR eliminates or defers the need to build additional power plants
and the associated transmission and distribution infrastructure. Additionally, DR reduces
wholesale energy costs by reducing the amount of energy that would otherwise be
purchased to meet load. The overall effect is to save money which helps keeps rates low.

Less Environmental Impact. By eliminating or deferring the need to build additional
infrastructure, the associated construction and operational impacts are also eliminated or
deferred. Furthermore, the reduction in energy usage results in less operational impacts,
including less fuel consumption, less carbon emissions, and less transmission use.

Help Integrate Renewables. Under certain circumstances, DR can enable customer loads
to respond to fluctuations in generation from wind and solar power.

DR is a relatively new demand-side resource, and LADWP plans to develop an active program
over the next several years. As discussed in Section 5, one of the recommendations of this 2011
IRP is to provide funds to develop and implement DR. The analysis of all strategic cases
considered in this 2011 IRP (discussed in more detail in Section 4) calls for a small 5 MW DR
program beginning in 2013 that gradually builds to 200 MW by 2020 and 300 MW by 2030.
This will provide adequate learning that will ensure a sound DR program by the end of this
decade, and will also allow time to deploy the supporting IT infrastructure and to implement
required IT systems and processes.

A variety of program elements are being considered for LADWP’s DR program. The following
are some of the offerings that are currently common in the industry. Depending on the
circumstances of how energy is used, certain programs will be more suitable to particular
customer segments than others.
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Direct Load Control — Customers sign up and agree to be subjected to demand reductions as
needed based on power system constraints. The typical example is a customer’s central air
conditioning system may be remotely shut down by the utility during high peak conditions. In
exchange, the customer gets an incentive payment or bill credit.

Critical Peak Pricing — Retail electric rates are temporarily adjusted up, typically as a response
to events or conditions such as extreme high peak loads. Customers who participate are notified
in advance of the event and can avoid the higher prices by decreasing their energy use during this
time period. The customer incentive is a lower base rate throughout the year.

Peak Rebate Pricing — Similar to Critical Peak Pricing, but instead of raising the customer’s
rate during an event (which creates a disincentive), a positive incentive is created where the
customer receives a rebate for reducing or shifting their load during the peak load event.

Real Time Pricing — Retail rates are varied on an hourly basis or other short term basis and are
typically tied to variations in the commodity market prices for wholesale power supplies.
Consumers are aware of the changing market prices on a continual basis, and can change their
usage patterns accordingly to lower their energy costs. The premise is that customers will reduce
usage during the expensive high peak periods.

Demand Bidding — Commercial/Industrial customers are given the opportunity to receive a
credit for voluntarily reducing load when an event is called. The customer is not penalized if they
are unable to meet their reduction target.

Curtailable/Interruptible — Commercial/Industrial customers who sign up are on-call for
curtailment of power, and are provided credit even if an event is not triggered. However,
curtailments are firm and mandatory; penalties are assessed for under performance or non-
performance.

Aggregation Programs — DR aggregators are third party contractors who work with groups of
customers to make combined loads available for reduction or interruption. The aggregator works
with LADWP and the combined load is assigned to the appropriate DR program. Customers
work directly with the aggregator. Terms, conditions and payment may vary per aggregator.

In designing the overall program, a number of parameters need to be established, such as the
specific program elements to offer, and for each program element: customer eligibility, the type
and size of incentives, contract duration, event duration, number of events, notification lead
times, automation, billing requirements, etc.

This 2011 IRP recommends funding to initiate a formal DR program with the capacity targets as
shown in Table 2-5:
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Table 2-5. DEMAND RESPONSE TARGET SCHEDULE (MW CAPACITY)

2013 2014 |2015|2016| 2017 | 2018 | 2019 | 2020 2022| 2023 | 2024 | 2025 |2026

Target 5 10 20 | 40 75 100 | 150 | 200 | 250 | 300| 350 | 400 | 450 | 500

DR will play a significant long-term role in securing adequate system capacity, especially in the
case of early coal divestiture. Section 4 discusses the strategic cases in detail. As shown in the
case analysis, DR is a key part of LADWRP’s future resource portfolio.

2.3.3 Distributed Generation

Distributed Generation (DG) is the concept of installing and operating small-scale electric
generators located at or near the electrical load. These numerous small generators are
“distributed” across the service area, as opposed to the traditional configuration of a few large
centralized generating stations. DG sources can be utility-owned or customer owned. A large
subset of DG is combined heat and power systems, also known as cogeneration, which are
primarily owned and operated by industrial and commercial customers.

Many categories of electrical generation fall under the DG definition, with the key characteristic
being that they are located at or near the service load. The most common technologies used today
for DG are turbines and internal combustion engines. Solar PV is a newer technology that is
forecasted to account for an increasing percentage of DG. Other DG technologies are
microturbines and fuel cells. Under a pilot project, LADWP installed a total of four 200-250 kW
fuel cell power plants in various locations in Los Angeles that have provided considerable
experience and data. LADWP is closely monitoring fuel cell development.

More details regarding DG can be found in Appendix G.

2.3.4 Smart Grid

“Smart Grid” is a term used to describe a variety of advanced information-based utility
improvements. Smart Grid refers to intelligent data gathering and advanced two-way digital
communication capabilities overlaid on electric distribution networks to provide real-time data
that enhances the utility’s ability to optimize energy use. Smart Grid is a national policy evolving
from the Energy Policy Act of 2005, and is a major enabler for many existing and potentially
new DSR/EE programs.

Smart Grid technologies can turn every point in the existing network—including every meter,
switch and transformer—into a potential information source, able to feed performance data back
to the utility instantly. Smart Grid Technologies will provide utilities with the information
required to implement real-time, self-monitoring networks that are predictive rather than reactive
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to instantaneous system disruptions. It can enable the utility and consumer to make decisions to
optimize the use of energy, improve reliability, and reduce the consumption of fossil fuels.

LADWP is implementing eleven Smart Grid initiatives:

Renewable Integration
Transmission Automation
Substation Automation

A smart grid has the following characteristics:

e Enables new products, services and markets

= Enables active participation by consumers - .
through self-monitoring and more responsible Distribution Automation
consumption decisions Advanced Metering

= Auto-selects safest and most efficient forms of Infrastructure
storage and generation based on real-time energy

a bk~ wd PR

needs and concerns 6. Demand Response
»  Provides power quality for the digital economy 7. Advance Telecommunications
= Optimizes asset utilization and operates 8. System and Data Integration
ALY _ 9. Cyber Security
. gr;':;c;]%zts and responds to system disturbances 10. Feed-in Tariff
= Operates resiliently against attacks and natural 11. Solar Incentives
disasters

Through a US Department of Energy grant in 2009, LADWP is leading a group of local research
institutions in a regional demonstration program. The program includes pilot projects in four
interrelated areas — Demand Response, Consumer Behavior, Cyber Security and Electric Vehicle
Integration.

More information on this demonstration program and all of LADWP’s Smart Grid initiatives can
be found in Appendix L.
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2.4 Generation Resources and Transmission Assets

The Supply-Side Resources discussed in this section include

= Existing Generation Resources
o Natural Gas
Coal
Nuclear
Large Hydro
Existing Renewable energy resources (small hydro, wind, solar, biogas, and
geothermal)
= Spot Purchases
= Spot Sales

O O0OO0oo

The major issues affecting generation are then presented, including the need to repower the in-
basin natural gas units and the future disposition of coal-fired generation.

This section concludes with:

= Future Renewable Resources
= Transmission and Distribution/Grid Reliability
= Reserve Requirements

The LADWP Power System has a diverse mix of generating resources. Figure 2-4 shows
LADWP’s Power System capacity and energy breakdown as of December 31, 2010 as well as
what the capacity and energy mix was at the end of 2006." The largest change between these two
periods is the decrease in coal-fired energy from 47 percent in 2006 to 39 percent in 2010, and
the corresponding increase in energy from renewable resources, from 7 percent in 2006 to 20
percent in 2010.

! «“Capacity” and “Energy” are electric utility terms that distinguish between how much power the system is capable
of generating at a given instant in time (capacity; in megawatts) and how much power the system generates over a
given period of time (energy; in megawatt-hours). Capacity numbers are expressed in MW, and energy numbers are
expressed in MWh.
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LADWP Capacity Mix, 2006 LADWP Energy Mix, 2006

Nuclear Eligible o
Renewable Eligible
% Nuclear Renewable
4% Natural Gas 8%
30% 7%
Natural Gas

47%

L

LADWP Capacity Mix, 2010 LADWP Energy Mix, 2010

Large
Hydroelectric:
Large 8%
Hydroelectric
23%

Purchase Nuclear
Natural Gas 5% 11%

Nuclear Eligible
5% Renewable

Natural Gas 12% ) Eligible

42% Renewable
20%

Large
Hydroelectric
21%

Figure 2-4: LADWP capacity and energy mix for 2006 and 2010.
24.1 Generation Resources

LADWP is vertically integrated, both owning and operating the majority of its generation,
transmission and distribution systems. Generation resources that are not wholly owned by
LADWP are available as entitlement rights resulting from undivided ownership interests in
facilities that are jointly-owned with other utilities. Table 2-6 lists existing LADWP generation
resources.
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Table 2-6: Capability of existing LADWP generating resources (as of September 2011)

Net Maximum Unit | Net Maximum | Net Dependable

In Service| Age Capability Plant Capability | Plant Capability
Name of Plant Fuel Source Unit No.| Date |(Years) (MW) [2] (MW) [3] (MW) [4] Comments
1 1995 16 82
2 1995 16 82 Units 1,2 and 5
5 1995 16 65 operate )
Harbor Generating 10 2002 9 47.4 as a combined
. 466 461 I t.
Station Natural Gas 11 2002 9 47.4 cycle uni
12 2002 9 47.4 Once-through
13 2002 9 47.4 cooling (OTC)
14 2002 9 47.4
1 1962 49 222 Units 8, 9 and 10
2 1963 48 222 operate as a
5 1966 44 292 combined cycle
i 6 1967 44 243 unit.
Haynes Generating Natural Gas 1555.6 1525 Unit 7 is used for
Station 7 1970 41 1.6 auxiliary power
8 2005 6 250 only.
9 2005 6 162.5 OoTC
10 2005 6 162.5
Scattergood 1 1958 53 183 Includes 16 MW for|
G ti gSt ti Natural Gas 2 1959 52 184 817 796 Hyperion digester
enerating ation 3 1974 37 750 %a.rsr
vall G i 5 2001 10 43 Units 6, 7 and 8
alley Generating 6 2003 8 159 operate
. 7 .
Station Natural Gas 7 2003 8 159 576 556 as a combined
) 2003 ) 215 cycle unit.
Total Net Capability of Natural Gas Stations 3415 3338
. 1 1986 25 900 Reduced by
Intermounta|n_ Coal 1100 1100 current recall
Generating Station > 1087 >4 500
Navajo Generatin 2 o7 3 0
JSt ti 9 Coal 2 1974 37 750 477 477
ation 3 1975 36 750
i 1 1971 40 0 Decommissioned
Mohave G_eneratmg Coal 0 0 on 12/31/05
Station 2 1971 40 0
Total Net Capability of Coal Stations 1577 1577
. 1 1986 26 1333
Palo VerSdte tGeneratlng Nuclear 2 1986 26 1336 387 380
ation 3 1988 24 1334
Total Net Capability of Nuclear Stations 387 380
Castaic Power Plant Hydro Various  1972-1978  33-39 1620 1247 1175 Pumped Storage
Hoover Power Plant Hydro Various 1936 75 491 491 436
Total Net Capability of "Large" Hydro Stations 1738 1611
Aqueduct System Hydro Various |1917-1987 | 24-94 126.7 83.1 24.2 11 Units total
Owens Valley System Hydro Various |1908-1958 | 53-103 16 125 1.2 7 Units total
Owens Gorge System Hydro Various | 1952-1953 | 58-59 112.5 1125 109.4 3 Units total
Owned & Contracted .
Renewables Renewable/DG | Various |2002-2011| 1-9 1141 1141 343 Note [5]
Total Net Capability of Small Hydro and Renewable / Distributed Generation 1349 478
Total Net Capability of LADWP Resources 8464 7384
State's Capacity Entitlement (See Note[6]) -120 -55
Total Net Capability of LADWP System 8346 7329 Note [7]

Notes:

1. Power source data are based on Power System Engineering Division’s January 2011 Generation Ratings and
Capabilities Sheet and power purchase agreements for contract sources.

2. All units can attain maximum capability only when the weather and equipment are simultaneously at optimum
conditions.

3. Reflects: water flow limits at hydro plants, sum of unit output at in-basin thermal or renewable plants, or LADWP
contract entitlement of external thermal plants.

4. Reflects: year- round outputs adjusted for low-generation season. For hydro plants, winter is the low-generation season.

5. Owned or contracted renewable projects in wind, solar, hydro, landfill gas, biomass, and distributed generation in-
service as of September 2011.

6. The maximum State (CDWR) Capacity Entitlement from Castaic Power Plant is 120 MW. The average for FY 09-10
was approximately 55 MW. The actual amount varies weekly.

7. Total Net Capability of LADWP System may vary due to unit outages, de-ratings and sales obligations.
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Natural Gas

LADWP is the sole owner and operator of the following four electric generating stations in the
Los Angeles Basin (the “In-basin stations”):

= Haynes Generating Station, located in Long Beach

Harbor Generating Station, located in Wilmington
Scattergood Generating Station, located in Playa del Rey
Valley Generating Station, located in the San Fernando Valley

A map of the in-basin stations is shown in Figure 2-5.

<
.
.
©  Scatftergoqgd G.S.

O
%
2,

Haynes G.S.

Harbor G.S,

Figure 2-5. LADWP in-basin generating stations.

Each station consists of multiple generating units, with each unit ranging is size between 43 MW
and 450 MW. A summary of each station’s capabilities is shown in Table 2-5. Detailed
information on each generating station is included in Appendix F.

FINAL 2-18 December 22, 2011



Los Angeles Department of \Water and Power Section 2
2011 Power Integrated Resource Plan Load Forecast & Resources

While all of these stations utilize natural gas as a fuel source, a special arrangement has been
made that enables the Scattergood Generating Station to also use digester gas from the adjacent
Hyperion Sewage Treatment Plant. The digester gas currently accounts for 16 MW of
Scattergood’s generation output. The agreement enabling this arrangement will end by 2015.

Securing continued local generation capacity is important for grid reliability. LADWP’s local
transmission system cannot be reliably operated without generation from local thermal
generating plants. The amount of generation required to provide transmission reliability is
termed Reliability Must Run (RMR) generation. RMR generation is incorporated into all of the
strategic cases considered in this IRP.

The major issues facing the in-basin stations include the need to replace some of the older units
that are approaching the end of their service life, compliance with regulations related to ocean
water cooling and NOx emissions, and fuel price volatility. Natural gas fuel prices and
procurement issues are presented in detail in Appendix H.

Natural gas will continue to be the essential fuel for LADWP’s generation due to abundant
supply levels. Natural gas will be used to supply base load (as is currently used), and will also
provide for the integration of intermittent renewable generation. Natural gas is also a major
component of LADWP’s coal replacement strategy.

Coal

LADWP’s coal generating capacity comes from the Navajo Generating Station (NGS) and the
Intermountain Generating Station (IGS). IGS is also referred to as the Intermountain Power
Project (IPP). The amount of capacity available to LADWP’s from these stations is 477 MW
from NGS and approximately 1,200 from IPP. A summary of each station is included in
Table 2-5. Further details and discussion is provided in Appendix F.

Contractual arrangements for power from IPP will expire on June 15, 2027 while NGS
operates under a co-tenancy agreement that shall remain effective throughout the initial term
of its land lease until December 31, 2019 and throughout the lease extension thereafter.

Nuclear

LADWP has contractual entitlements totaling approximately 387 MW of capacity from the
Palo Verde Nuclear Generating Station (PVNGS). PVNGS, located approximately 50 miles
west of Phoenix, Arizona, consists of three generating units. Of the 387 MW capacity
available to LADWP, approximately 159 MW is available through a power sales agreement
with the Southern California Public Power Authority (SCPPA). Further details are provided
in Appendix F.

Large Hydro

LADWP’s large hydroelectric facilities include the Castaic Pumped-storage Hydroelectric Plant
and an entitlement portion of the capacity of Hoover Dam. The Castaic Pumped-storage
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Hydroelectric Plant, located in Castaic, California, is LADWP’s largest source of hydroelectric
capacity and consists of seven units. Hoover Dam, located on the Arizona-Nevada border,
consists of seventeen units. Details of these plants are provided in Appendix F.

A distinction is made between “large hydro” and “small hydro”. Small hydro consists of
generating units with less than 40 MW of capacity generally located along the Los Angeles
Aqueduct. They also qualify as a renewable resource for electricity generation. For discussion
purposes they are grouped within renewable resources.

Current Renewable Energy Projects

Existing secured renewable resources total over 1200 MW of capacity, and consist of wind, small hydro,
solar, biogas, and geothermal resources. More detailed information is presented in Section F.2.5 of
Appendix F. A listing of existing renewable projects by resource type is as follows:

= \Wind Resources

0 Linden
O Pebble Springs
o Pine Tree
o PPM Wyoming
o Willow Creek
0 Windy Point
o Milford
= Small Hydro
0 Aqueduct and Owens Valley projects
0 Hydro PowerEx
o North Hollywood
0 Sepulveda
o Castaic Upgrade
= Solar

o LADWP In-Basin
0 Customer Net Metered

= Biogas/Biomass
O Bradley
Lopez Canyon
Toyon
Atmos and Shell
Hyperion Digester Gas

O 00O

Additional renewable energy (including geothermal) comes from market purchases.

Figure 2-6 presents the current energy profile for renewable resources in LADWP’s portfolio.
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2010 RPS

Bio-mass

IH
18% Small Hydro

36%

Geothermal
4%

Solar
<1%

Wind
41%

Figure 2-6: 2010 IRP renewable energy mix.

Spot Purchases

Although LADWP’s policy has been to be self-sufficient and capable of generating all of its
energy needs from resources it owns or controls, it also participates in energy markets if it is in
the City’s best economic interest. This happens when energy can be acquired from the wholesale
market for a cost which is less than which LADWP can produce such energy. Periodically,
capacity and energy is purchased from providers within the Western Electricity Coordinating
Council (WECC) jurisdiction under short-term “spot” arrangements to be delivered to the
LADWP transmission system. These purchases are used by LADWP in conjunction with other
resources for economical Power System operation.

The cost and availability of economical energy on the spot market has fluctuated greatly in
recent years. While LADWP currently continues to execute economical spot purchase
opportunities, it cannot guarantee the future availability of economic energy from either the
Pacific Northwest or the Southwest at prices below LADWP’s costs for producing power from
its own resources.

Spot Sales

LADWP often has a surplus of generating capacity and energy. Consistent with prudent utility
practice, LADWP offers this surplus into wholesale electricity markets within the WECC at
prices above LADWP’s production costs. This way, LADWRP’s ratepayers benefit both by
receiving the lowest cost energy in the Power System and from economic purchases, in addition
to economic benefits resulting from wholesale revenue generated from sales.
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2.4.2 Major Issues Affecting Existing Generation Resources

Three major issues affecting LADWP’s existing generation fleet are: (1) the need to rebuild or
“repower” some of its in-basin generating units, (2) compliance with state and local regulations
regarding once-through cooling and NOx emissions, and (3) strategies for early divestiture from
coal-fired energy to accelerate GHG reductions.

2421 Repowering Program to Replace Aging Infrastructure

There is an urgent need to modify or replace some of LADWP’s older gas-fired generation
facilities located at the Haynes and Scattergood generating stations. These units were primarily
built in the late 1950s and the early 1960s and are approaching the end of their service lives.
LADWP must modernize these plants to maintain system reliability, improve efficiency, and
better integrate renewable resources.

= System reliability

As facilities age, they require more maintenance and become more susceptible to operational
problems and outages. The units to be replaced at the Scattergood and Haynes generating
stations are between 44 and 53 years old, and are among the oldest remaining units in
LADWP’s generation fleet. Minimizing outages at these locations close to the system load
center is especially important for the reliable operation of the in-basin electrical network,
including the transmission and distribution systems. Variable resources, such as solar or wind
power, can augment existing in-basin gas-fired generation, but do not serve as adequate
replacements for purposes of voltage support. LADWP’s local transmission system cannot be
reliably operated without generation from local generating plants. The amount of generation
required to provide transmission reliability is termed Reliability Must Run (RMR)
generation. Repowering these local units will maintain transmission reliability by
maintaining the reliability of RMR generation.

= Increased efficiencies
New units will operate more efficiently, generating more energy and less emissions with the
same amount of fuel. Operational costs per energy output will decrease.

= |ntegrating renewables
The new units will incorporate new technologies which will enable faster start-up and faster
ramping of generation output. This ability to increase or decrease generation on short notice,
measured by what is termed “ramp rate,” is an important requirement for integrating
renewable resources. Wind resources produce power when the wind is blowing. When the
wind suddenly begins blowing or stops blowing, the energy being delivered also changes but
the customer load (the amount of energy the power system requires) remains substantially the
same. Solar photovoltaic resources are subject to even greater output variability as clouds
pass overhead and vary the intensity of available sunlight. To compensate for these
fluctuations, natural gas “peaker” units (which are included in the new unit configurations)
are able to quickly start, stop, and ramp up and down so that the total energy generated
continuously matches customer load. Integrating significant amounts of intermittent
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renewable resources, such as wind and solar photovoltaic, will not be possible without the
fast load-following capability that the repowering program will provide.

2.4.2.2 Repowering Program to Comply With Regulatory Requirements

In addition to the reasons stated in Section 2.4.2.1, the repowering program is necessary to
comply with local regulations related to once through cooling and NOx emissions.

Once-through cooling

Once-through cooling (OTC) is the process where water is drawn from the ocean, is pumped
through equipment at a power plant to provide cooling, and then is discharged back to the
receiving water source. A cooling process is necessary for nearly every type of conventional
electrical generating station and an OTC process utilizing ocean water is a major reason why
many electrical generating stations were sited along the coastline. Typically, the water used
for cooling is not chemically changed in the cooling process; however, the temperature of the
water increases before it is returned to the ocean.

LADWP operates three coastal generating stations — Scattergood, Harbor, and Haynes — that
utilize OTC. The combined net capacity of these stations is 2,839 MW. Further information
regarding repowering can be found in Section 1.6.5. Table 3-3 contains a listing of specific
repowering projects.

In addition to repowering, OTC interim mitigation measures will be required until a facility
is fully compliant. These measures include the funding into projects to alleviate impacts,
such as the installation of alternative technologies to reduce impingement and/or entrainment.
These issues are discussed in more detail in Appendix C.

NOx compliance

In mid-2000, during the statewide energy crisis, LADWP predicted that NOx emissions from
the in-basin generating units would exceed the available supply of NOx RECLAIM Trading
Credits issued by the South Coast Air Quality Management District (SCAQMD). Although
LADWP’s NOx emissions ultimately did not exceed its allocation in 2000,on August 29,
2000 the SCAQMD Hearing Board issued a “Stipulated Order for Abatement” to the
LADWP. Under the terms of the Order, LADWP was required to perform a series of
repowering projects at its in-basin generating stations. The Stipulated Order was later
superseded by a Settlement Agreement to accommodate scheduling and other issues. This
agreement was revised in September 2011 and addresses the current repowering projects at
the Haynes and Scattergood Generating Stations.

2.4.2.3 Coal-Fired Generation

SB 1368, the California Greenhouse Gas Emissions Performance Standard Act, enacted in 2006,
prohibits California utilities from entering into long-term financial commitments for base load
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generation unless it complies with the GHG emissions performance standard. As this standard
also applies to existing power plants for any long-term investments or contractual extensions, it
affects LADWP’s coal-fired generation resources.

SB 1368 Compliant Coal-Fired Generation

As presented in Section 3, the analysis of future potential resource portfolios includes a set of
strategic cases that accelerate compliance with SB 1368 for coal-fired generation by year
2020. The feasibility of adopting and implementing this will depend on a number of factors,
including: (1) resolving contractual issues, (2) the cost of alternatives (and LADWP’s ability
to cover its costs) and (3) regulatory factors that today are uncertain.

SB 1368 compliant power will reduce the GHG emissions for LADWP, reduce regulatory
compliance costs, and spur development of renewable resources in the western United States.
SB 1368 established a greenhouse gas emissions performance standard that limits long-term
investments in baseload generation by the state's utilities to power plants that meet an
emissions performance standard, which was jointly established by the California Energy
Commission and the California Public Utilities Commission. Subsequently, the Energy
Commission designed regulations that establish a standard for baseload generation owned by,
or under long-term contract to publicly owned utilities, of 1,100 Ibs CO, per megawatt-hour
(MWh).

There are several methods to achieve SB 1368 compliance, for example; replace coal
generation with natural gas-fired generation, carbon sequestration, coal gasification, or the
application of other potentially emerging technologies. Since coal generation operates as a
base load resource for LADWP, any replacement option would also need to provide base
load generation around the clock while reducing GHG emissions.

Intermountain Power Project

The Intermountain Power Project (IPP) is a coal-fired generating station located near Delta,
Utah. IPP consists of two generating units with a combined capacity of 1800 MW. LADWP
is the operating agent. LADWP is also the largest single purchaser and has a power purchase
agreement for 44.617 percent (803 MW) of IPP’s total output. LADWP has additional
purchase obligations for up to 22.168 percent (399 MW) of additional output. These
additional obligations are dependent on the power usage of the Utah and Nevada participants.
The power sales contract for IPP expires in 2027.

In addition to the generating units, IPP includes four important transmission lines, a 500-kV
DC transmission line from the generating station to Adelanto, California (a distance of 490
miles); two parallel 345-kV AC transmission lines from the generating station to Mona, Utah
50 miles away; and a single 230-kV AC transmission line from the generating station to the
Gonder Switchyard near Ely, Nevada about 144 miles away.

At IPP, LADWP has no ownership rights. Rather, LADWP has a long-term power purchase
contract which expires in 2027 and which also includes renewal option rights. With firm
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“take or pay” IPP contract obligations extending to 2027, LADWP has committed to
continue to fulfill all contractual obligations. At the same time, LADWP is investigating
ways to maintain compliance with SB 1368. LADWP is reviewing several options.

LADWP has called for a strategic business plan to be developed for IPP. This effort, which is
currently underway, involves IPA as owners of the IPP assets and the 36 participants that
have power sales contracts. This effort is seen as a way to focus on the current and future
needs of the project owners and those with power contracts and seek ways to find mutually
beneficial solutions. Many of the participants, including LADWP, would like to settle on
solutions that can be implemented in the next few years thereby reducing uncertainty with
regard to the future use of IPP.

The work product that was approved in 2010 directed the subcommittee to continue work in
5 strategic areas:

An energy trading hub at the site

Generation development (A plan for future generation)

Asset optimization

Transmission

Communications (Preparing advocacy efforts to assure future success)

O O0O0OO0O0

The Energy Trading Hub Subcommittee has completed the majority of its work and is
launching a 1 year trial of the program starting February 1, 2012. The Generation
Subcommittee has considered a number of alternatives using natural gas and has determined
that several of these are possible. Currently, this subcommittee is directing its efforts at the
various contracts and governances that oversee the project and is drafting language that will
facilitate options for future generation. The other three committees are meeting on as needed
basis.

= Navajo Generating Station

The Navajo Generating Station (NGS) is a coal-fired generation station located near Page,
Arizona. It consists of three units with a combined capacity of 2,250 MW. Salt River Project
is the Operating Agent. As one of six owners, LADWP has a 21.2 percent ownership share in
the station’s generation. NGS operates under a co-tenancy agreement which shall remain
effective throughout the initial term of the land lease with the Navajo Nation and throughout
the lease extension thereafter.

Replacement options for NGS are discussed in Section 3.5.
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2.4.3 Future Renewables for LADWP

The increase of renewables, as a percentage of electricity sales, from the current 20% to the
regulatory mandated 33% by year 2020 requires the continued diligence of LADWP to pursue
renewable projects and power purchase contracts. The development of a solar feed-in tariff and
continued encouragement for rooftop solar is also necessary to support increased solar capacity.
Because the acquisition of additional renewables is mandated by law, all of the strategic cases
analyzed in this IRP include portfolios with the required amount of renewable resources. All
strategic case alternatives include the following targets for new renewable acquisitions between
2011 and 2020:

New Renewable Installed Capacity (MW) 2011-2020

Geothermal Wind Non-DG Distributed
& Biomass Solar Solar

243 492 401 325

Furthermore, maintaining at least 33% of renewables beyond 2020 requires additional
renewables to account for load growth, project turnover, and output degradation as projects age.
All strategic case alternatives include the following additional targets for new renewable
acquisitions between 2021 and 2030:

New Renewable Installed Capacity (MW) 2021-2030

Geothermal Generic Non-DG Distributed
& Biomass Solar Solar

65 162 50 141

Details regarding future renewables can be found in Appendices F and M.

2.4.4 Transmission and Distribution Facilities/Grid Reliability

Electricity from LADWP’s power generation sources is delivered to customers over an extensive
transmission and distribution system. To deliver energy from generating plants to customers,
LADWP owns and/or operates approximately 20,000 miles of alternating current (AC) and direct
current (DC) transmission and distribution circuits operating at voltages ranging from 120 volts
to 500 kilovolts (kV). Major transmission lines connecting to out-of-basin generating resources
are shown in Figure 2-8. Appendix | provides more details regarding LADWP’s transmission
system.

In addition to using its transmission system to deliver electricity from its power generation
resources, LADWP arranges for the transmission of energy for others through its Open Access
Same-Time Information System (OASIS) when surplus transmission capacity is available and
saleable. LADWP uses its extensive transmission network to sell its excess energy and capacity
in the California, Northwest, and Southwest energy markets. Revenues from these excess energy
sales are used to reduce costs to ratepayers and for capital improvements. In the near future,
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LADWP anticipates that revenue from excess energy sales may be less due to aging facilities,
anticipated load growth, and GHG emission regulations.

Transmission for Renewable Energy

Transmission infrastructure improvements to access renewable energy are in various phases of
development or construction:

FINAL

Barren Ridge Renewable Transmission Project. Up-to-date information is available
for this project at http://www.ladwp.com/ladwp/cms/ladwp009508.jsp. This project,
scheduled to be completed in 2016, will increase the capacity of the existing 230kV
Barren Ridge—Rinaldi transmission segment. As of August 2011, approximately
2800MW from a combination of wind and solar projects are being investigated for
potential interconnection. Castaic Power Plant, with its flexibility as a pump storage
facility, stores surplus variable energy for optimal dispatch.

Important components of the Barren Ridge Renewable Transmission Project are as
follows:

0 New Haskell Canyon Switching Station

0 New double-circuit 230kV transmission line from Barren Ridge Switching
Station to new Haskell Canyon Switching Station

0 New 230KV circuit on existing structures from Haskell Canyon to the Castaic
Power Plant

0 Reconductor the existing 230kV transmission line from Barren Ridge
Switching Station to existing Rinaldi Substation, through Haskell Canyon
Switching Station

0 Expand existing Barren Ridge Switching Station

Pacific Direct Current Intertie (PDCI) Upgrade. LADWP and its PDCI partners are
considering increasing the capacity of the PDCI from 3100MW to as much as
3650MW. The benefit of such an undertaking would be a higher-capacity corridor for
renewable wind and hydro energy from the Pacific Northwest to Los Angeles.
LADWP, as PDCI operator, is currently developing a cost estimate for the project
that considers transmission and station upgrades and the increased dispatch and
energy costs during construction to cover the reserve margin. Toward that end,
preliminary estimates based on a recently commissioned and completed Light
Detection and Ranging study indicate the transmission portion of the project may cost
up to $150 million and require as much as six years to construct. Less aggressive
options with lower capacity benefits are also being investigated to facilitate an
informed decision by the PDCI partners.
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Regional transmission plans have shown that in order for LADWP and its Western counterparts
to meet their renewable energy goals at the lowest cost, additional transmission improvements
will be needed. While the projects listed here have a high priority and a high likelihood of
construction, they may not be sufficient to meet future needs. LADWP will continue to evaluate
transmission needs and opportunities as necessary.
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Grid Reliability

LADWP annually performs a Ten-Year Transmission Assessment Plan, in compliance with the
North American Electricity Reliability Corporation (NERC) Compliance Enforcement Program.
LADWP’s 2011 plan has identified a number of transmission improvements that are needed to
maintain reliability. These projects include:

= |nstallation of a new Scattergood-Olympic 230 kV Line 1.
= An upgrade of the existing Northridge-Tarzana 230 kV Line 1.
= Transmission upgrades between the Haskell, Olive, and Sylmar Switching Station.

= Construction of a new Cottonwood 230 kV substation with a new 100 MVAR
capacitor bank.

These infrastructure improvements are critical to avoid potential overloads on key segments of
the Basin transmission system. Certain of these overload conditions would require load shedding
events (intentional power outages) to minimize the impact on the power system as a whole.

System Losses

LADWP Power System transmission and distribution losses are approximately 11.5 percent, and
are higher than the industry average of 6-8 percent partly due to its long transmission reach to
external generation from Utah, the Desert Southwest, and the Pacific Northwest. However, there
may be opportunities to reduce some losses by addressing the system’s reactive power needs. To
optimize performance and reduce these system losses, LADWP commissioned a 2011 Reactive
Power Management Study, which arrived at the following recommendations:

= Retire 9 synchronous condensers which are beyond their useful lives and in subpar
operating condition.

= Install shunt compensation to replace the retired synchronous condensers and to enhance
system security:

0 Shunt capacitors totaling 1565MVAR, with consideration given to dynamic devices
at Rinaldi and Hollywood Stations. The capacitors would be located at receiving and
distributing stations and distribution feeders.

0 Shunt inductors totaling 930MVAR, with consideration given to dynamic devices at
Rinaldi and Hollywood Stations. The inductors would be located at receiving and
distributing stations and distribution feeders.

= Implement a customer power factor improvement program as the current aggregate
customer power factor is less than 0.75, lagging.

= Install and implement a real-time MVAR reserve margin monitoring and alarm system to
alert power system operators of decaying operating margins so outages might be averted.
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FERC Order 1000 - The California Transmission Planning Group

With the release of Federal Energy Regulatory Commission (FERC) Order 1000 in July 2011,
which directs regional and interregional transmission planning and cost allocation, FERC-
jurisdictional (investor-owned) electric utilities are now required to reorganize transmission
planning functions to collectively achieve state and federal public policy goals. Order 1000
builds upon the directives of FERC Order 890, issued in February 2007, to open regional and
local planning to stakeholders to ensure transparency and non-discriminatory access to
transmission service.

LADWP has a longstanding history of working with its Western Electricity Coordinating
Council counterparts on regional transmission planning to ensure bulk power reliability and to
leverage economies of scale; regional transmission plans are reviewed and approved through a
formal process. Since the California Transmission Planning Group (CTPG) was formed in 2009,
LADWP has been active in that transmission planning forum. CTPG was formed to comply with
Order 890 by providing the increased coordination and public participation mandated while
ensuring the electric needs and goals of Californians are reliably and efficiently met. In February
2011, the 2010 California Transmission Plan (California Plan) was released
http://www.ctpg.us/images/stories/ctpg-plan-development/2011/02-Feb/2011-02-
09_final_statewide_transmission_plan.pdf.

With Order 1000, CTPG must now consider reorganizing CTPG as an interregional planning
organization with local and regional planning members or continue as a regional planning
organization with WECC, or a yet unknown entity, serving as its interregional planner. CTPG
and its members have up to eighteen months to formalize their positions with FERC. As the
member utilities evaluate their options, they continue to press forward with their current
transmission assessment to ensure California’s electric power policy goals are reached efficiently
and without undue hardship to the consumer or to the electric grid. California’s electric power
policy goals include:

= Attainment of renewable portfolio standard goals as promulgated by SB 2 (1X),
which was signed into law on October 11, 2011

= Satisfaction of repowering/retirement deadlines of fossil-fueled Once-Through
Cooling power plant units as negotiated with the State Water Resources Board to
comply with Federal Clean Water Act 8326(b)

As a municipal utility, LADWP is outside FERC jurisdiction, so, in a technical sense, Order
1000 is not a mandate. Consistent with its response to other FERC Orders, however, LADWP is
seeking to conform to this order, with the same consideration as it would to an industry standard.

LADWP’s extensive network of transmission resources is described in Appendix I; Figure 2-7
shows its major out-of-basin generation resources. Noteworthy is the fact that while LADWP
customers represent roughly ten percent of California’s electrical load, approximately 25 percent
of the state’s total transmission capacity is owned by LADWP. LADWP also differentiates itself
from its counterparts by continuing to operate as a vertically integrated electric utility, owning
and operating its generation, transmission, and distribution resources rather than as a parent
company with subsidiaries carrying out the various functions that comprise the supply chain.
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Figure 2-7: Major out-of-basin generating stations and major transmission lines.
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2.4.5 Reserve Requirements

Reliability of the electric power system is dependent upon two elements: “resource adequacy” and
“security.” Resource adequacy refers to the availability of sufficient generation and
transmission resources to meet customer’s projected energy needs plus reserves for
contingencies. Security refers to the ability of the system to remain intact after experiencing
sudden disturbances, outages or equipment failures.

LADWP, as part of the electric power grid of the western United States and Canada (and a small
section of northern Mexico), is required to meet operational, planning reserve and reliability
criteria, and the resource adequacy standards of the WECC and the North American Electric
Reliability Corporation (NERC). These standards define the system reserve margin
requirements and other criteria for which LADWP must plan and operate and are defined as
follows:

Generation Capacity Requirement = Net Power Demand + System Reserve Requirement
System Reserve Requirement = Operating Reserve + Replacement Reserve
Operating Reserve = Contingency Reserve + Regulation

The “Net Power Demand” is the total electrical power requirement for all of LADWP’s
customers at any time. The other reserve requirements are defined below, as well as numerically
calculated.

The loss of the largest single contingency of generation or transmission, is a key reserve margin
determinant for LADWP and defines the Contingency Reserve as well as the Replacement
Reserve requirements. Under the current NERC Standards, at least 50 percent of the
Contingency Reserves must be Spinning Reserve. The Replacement Reserve requirement is to
restore Operating Reserves within 60 minutes of a contingency event. The Regulation
Requirement of 25 MW is related to system load variations due to customer load changes.
This regulation requirement is anticipated to increase in the future as additional amounts of
intermittent renewable generation are added to the generation mix. Given LADWP’s current
total generation portfolio, the system reserve requirement is approximately 1,100 MW.
Therefore, if the system demand is 5,000 MW, LADWP must have a total of 6,100 MW of
stable and dispatchable generating capacity (and the transmission for that capacity) to meet the
5,000 MW demand.

Due to the variable and intermittent nature of some renewable resources, particularly resources
such as wind and solar photovoltaic, their generation capacity cannot be depended upon to meet
peak demand conditions. As LADWP acquires a larger proportion of such resources, studies on
the characteristics of these variable and intermittent resources will need to be carried out to
determine their effect on reserve and regulation requirements. Refer to Appendix J for
additional information on issues associated with integrating intermittent energy resources.

The capacity value of a generating resource is based on its ability to provide dependable and

reliable energy and capacity during peak periods when the system requires reliable resources for
stable operation. Resources that can provide firm capacity will have a higher capacity value than
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resources that cannot. For purposes of planning LADWP’s reserves adequacy calculations, it
was assumed that the dependable capacity of wind would be 10 percent of its nameplate
capacity and the dependable capacity of solar photovoltaic would be 27 percent of its nameplate
capacity.

Local Resources for Grid Stability and Contingencies

As a subset of the reserve requirements, LADWP has located a significant amount of generating
resources within the Los Angeles (LA) area. The specific amount of capacity that needs to be
located in the LA Basin is approximately 3,400 MW, but varies, depending on the combination
of which units are operating and how much power is flowing on the transmission system at the
time. LADWP’s local transmission system cannot be reliably operated without generation from
local thermal generating plants. The amount of generation required to provide transmission
reliability is termed Reliability Must Run (RMR) generation. RMR generation is incorporated
into all of the strategic cases considered in this IRP.

This local requirement is particularly important in the context of deciding how to schedule the
repowering of units that use once through cooling. It is for this reason that no unit will be taken
out of service before an equivalently-sized, locationally-equivalent replacement unit is
constructed, tested and ready to be placed in-service.
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Integration of Intermittent Energy

One of the main responsibilities of power system operators is to maintain the balance between the total
aggregate electrical demand of the power system’s customers and the amount of energy generated to meet
that demand on an instantaneous basis. Conventional electrical generation technologies, such as nuclear, coal,
natural gas and large hydro are controllable and dispatchable by the power system operators throughout the day
to maintain this instantaneous balance between demand and generation.

With the much higher percentage of renewables coming on line, a variety of modifications will need to be
made to the Power System to successfully and reliably integrate these higher penetrations of renewable
resources. In preparation, LADWP has conducted preliminary studies on integrating renewable resources, and
has also reviewed many renewable resource integration studies published over the last several years.

Individual wind farms tend to have a high variability in the amount of energy produced (see figure below), but
multiple wind farms located in diverse geographic areas are thought to reduce the overall variability in the amount
of aggregated wind energy production.

Tehachapi,CA(Pine Tree) Daily Wind Profile
August 2009
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Energy generated from Solar PV technology is highly sensitive to cloud cover. These PV systems can experience
variations in output of + 50 percent in 30 to 90 seconds, and + 70 percent in five to 10 minutes. When a single large
sized PV facility experiences these rapid changes in output, the Power System must also be able to react just as
quickly with other generation resources to accommodate such rapid changes. The capabilities of a power system’s
dispatchable resources will limit the size of a single PV facility.

See Appendix J for more details regarding integrating intermittent resources.
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3.0 STRATEGIC CASE DEVELOPMENT
3.1 Overview

IRP planning is an on-going process and as such, the development of the 2011 IRP
strategic cases incorporates the latest changes that have occurred in the regulatory
landscape, and tactical plans developed by the power system. This 2011 IRP also
includes many updated assumptions that have been developed over the past year. These
assumptions have influenced the composition of potential resource portfolios that can
fulfill LADWP’s goals of reliability, competitive rates and environmental stewardship.

Last year’s 2010 IRP analyzed 6 strategic cases representing different potential
renewable resource portfolio mixes, with and without the early divestiture of IPP, and
recommended a comprehensive strategy that adopted elements of a number of the cases
analyzed. The 2011-12 fiscal-year financial planning process included many of the
assumptions and recommendations set forth in the 2010 IRP.

The regulatory state of affairs was far from certain at the time the 2010 IRP was
prepared, and many of the state laws and major regulations affecting generation resources
such as AB32, SB1368, SB 2 (1X), and US EPA 316(b), were in process, and even today
are still being finalized. This 2011 IRP attempts to incorporate the latest interpretation of
these major regulations and state laws as we understand them today.

Section 3.2 summarizes the major changes from last year’s model assumptions. Section
3.3 discusses the key parameters that have a bearing on the resource portfolios being
considered for this IRP. Section 3.4 describes the development process for the candidate
strategic cases, and Section 3.5 presents the final candidate cases that were analyzed.
The analyses and comparison of the case results are presented in Section 4.
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3.2 2011 IRP Model Assumptions

At the heart of the IRP analysis effort is the computer-based production cost modeling of
the LADWP Power System. In order to perform this modeling a significant amount of
input data is developed. The production model and input assumptions are covered in
detail in Section 3.2.2 and Appendix M. In this section, the major changes in the
assumptions since last year’s IRP are summarized, followed by a discussion of the
general price inputs that were applied to this 2011 IRP.

3.21  Major Changes to 2010 IRP Assumptions

Major assumption changes from last year’s IRP are summarized here. Additional detail
regarding the assumptions can be found in Appendix M.

Load Forecast

As shown in Table 3-1, the new load forecast is lower than the previous forecast used in
the 2010 IRP. Compared to the prior forecast, electricity sales in the calendar year 2020
decreased by 7.3 percent. The new forecast reduces the overall need for renewable energy
(assuming 33% RPS) by approximately 631 GWh in 2020 and 1,309 GWh in 2030. The
complete load forecast is included in Appendix A. Adjustments made to the approved
load forecast to account for the latest projections of energy efficiency savings and
customer-net-metered solar is shown in Appendix M.

Table 3-1. TOTAL ELECTRICITY SALES IN GWH

| 2020 | 2030

Old Forecast — 2010 IRP 26,150 30,632
New Forecast — 2011 IRP 24,239 26,665
Difference -1,911 -3,967

Demand Response

In the 2010 IRP, demand response (DR) started with a 50 MW program in 2011 and
increased incrementally to a total of 500 MW installed by 2023. The lower load forecast
used in the 2011 IRP delays the need to implement DR programs to provide added
system capacity as can seen by the revised implementation schedule shown in Figure 3-1.
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Figure 3-1. Comparison of 2010 and 2011 IRP demand response program implementation
by calendar year.

Energy Efficiency

The Energy Efficiency (EE) forecast used in the 2011 IRP includes lower DSM funding
levels for the 2011/12 through 2013/14 fiscal years due to short term budgetary
constraints. Compared to last year, EE energy savings decrease after the 2015-16 fiscal
year, even after funding levels return to normal. The main reason for this is that
efficiency opportunities in lighting (which is the largest EE program component) will
dissipate due to the implementation of new Federal and State lighting standards that
raises the minimum efficiency level for a variety of electric products. These Federal and
State efficiency standards create fewer opportunities to give financial incentives to
customers to install products that exceed the higher efficiency standards and the resulting
energy savings will be incrementally less. Although these standards result in fewer
opportunities to provide incentives from the utility, the energy efficiency savings from
these standards are nevertheless accounted for in the sales load forecast and do contribute
to reducing overall sales and load growth. The cumulative EE savings incorporated in the
2011 IRP will reach 2,699 GWh in 2020 and 3,439 GWh in 2030 as shown in Figure 3-2.
Efficiency savings prior to 2011 of 1,256 GWh and 303 MW from 2000 to 2010,
equivalent to 5.5 percent of customer sales, are already reflected in the load forecast. The
table below shows the projected cumulative savings from 2006 through 2030.

As of December 6", 2011, the Board of Water and Power Commissioners approved an
advanced EE program with a goal of 8.5 percent of sales by the end of fiscal year 2019-
20 and beginning fiscal year 2010-11. The adoption of the advanced program results in
approximately 920 GWh of additional gross EE savings by 2020. Due to the timing of
this approval, this change could not be incorporated in the 2011 IRP, however, the
advanced program will be considered in the 2012 IRP modeling results.
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Figure 3-2. Comparison of 2010 and 2011 IRP gross energy efficiency forecasts by fiscal
year.

Solar C-N-M and FIT

The solar Customer-Net-Metered (CNM) program (a.k.a. Solar Incentive Program) and
Feed-In-Tariff (FIT) programs used in the 2011 IRP are based on projections dated
October 2011. Figure 3-3 shows the comparison of CNM and FIT program projections
used in the 2011 IRP vs. the 2010 IRP. The CNM solar is higher in years 2012-2016
primarily because of a dramatic increase in participation levels of the SIP program in
2010, and expected continued strong interest in the program given the tax benefits
available and currently lower solar prices. FIT is lower in 2013-2015 due to a delay in
implementation of the program due to budget constraints, but higher in 2017-2023 due to
the plan to accelerate the program to take advantage of tax benefits available through
2016.
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Figure 3-3. Comparison of solar projections, 2011 vs. 2010.
Renewables

Table 3-2 is a comparison of the overall renewable mix planned for the 2011 IRP vs. the
2010 IRP:

Table 3-2. RENEWABLE MIX, 2010 VS. 2011

New Renewable Installed Capacity (MW) New Renewable Installed Capacity (MW)

2011 - 2020 2011 - 2030

Case ID Resource RPS eothermal| Biom Wind Non-DG Solar Dist. Geo_thermal/ Wind on-DG DISt'_ Generic
Strategy Target Solar Biogas Solar Solar

ass
Recommended | 33%RPS 1 33% | 320 | 0 |580 315 | 315 | 320 | 680 | 485 | 485 | 160

All Cases in 33% RPS .
20111k | SB2(10 | 33% | 183 | 60 | 492 401 | 325 | 308 | 492 | 451 |466 | 162

Compliant

One major RPS change from the 2010 IRP was a large reduction in geothermal projects,
especially in the short term. Suitable geothermal sites in accessible locations near existing
transmission lines have been difficult to locate. The 2011 IRP lowers the amount of
geothermal expected in 2020 by 43 percent. In the short term, increased use of low cost
biogas will largely replace the energy that would have been generated by geothermal
projects until more viable geothermal sites can be identified. Another change was the
deferral of the Owens Valley Solar Project from 2013 to 2018 due to recent budget
reductions and tax benefits for third party developed solar projects that are scheduled to
end after 2016, making development of LADWP facilities that are not eligible for direct
tax benefits more viable. As previously discussed, the revised load forecast decreases the
need for renewables. This results in the lower overall capacity requirements in both the
short term 2010 - 2020 and longer term 2020-2030 time periods as shown above.
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Navajo Early Divestiture

Divestiture of the Navajo Generating Station (NGS) on December 31, 2013, as described
in the 2010 IRP recommended case, will be extended to December 31, 2015. Member
utilities of NGS have “first rights of refusal” involving the sale of other member shares.
After 6-months notification of their intent to exercise “first right of refusal” rights
member utilities have 3 years to complete the purchase. Although NGS participants could
potentially complete the purchase sooner, the most realistic estimate of a sale being
completed has been extended to December 31, 2015.

GHG Costs

Projected GHG cost impacts resulting from AB32, and as incorporated in the 2010 IRP,
have been significantly reduced as a direct result of recent changes in the final regulations
approved by the California Air Resources Board (CARB). Although some uncertainty
still remains regarding the final regulations, the expectation of allowance prices being
applied to all GHG produced, as previously assumed in the 2010 IRP, have been replaced
with allowance prices being applied only to the amount exceeding the CARB allowance
allocation within a compliance period. Additionally, GHG regulations are expected to
begin on January 1, 2013, one year later than the assumed start date in the 2010 IRP.
The net effect of the allocation changes between the 2010 and 2011 IRP was a $1.25
billion reduction in anticipated allowance costs between 2010 and 2020.

Gas Prices

Natural gas costs continue to remain stable for the near term and spot market price
forecasts for gas have changed little since the 2010 IRP. The Pinedale gas reserves owned
by LADWP continue to provide a low cost source of gas and estimates of gas volumes to
be produced from Pinedale have risen since the 2010 IRP. These production increases
have lowered the overall system gas costs. Opal and SoCal expected gas prices used in
the 2011 IRP were 7 and 10 percent lower on average, respectively, in the short term
(2011-2020), but were 11 and 14 percent higher on average, respectively, in the long term
(2021-2030) as compared to the 2010 IRP.

Coal Prices

IPP forecasted coal prices are 22 percent lower in the short term (2011-2020) and 34
percent lower in the longer term (2021-2027) as compared to the 2010 IRP. Navajo coal
prices are 10 percent lower in the short term (2011-2019) as compared to the 2010 IRP.

IPP Recall

IPP capacity is a function of the capacity recalled by Utah participants. Estimates for this
recall amount, or the capacity entitlement transferred from the Utah participants to
LADWP, has risen by 112 MW in the short term (2011-2020) and 44 MW in the long
term (2021-2027) as compared to the 2010 IRP thereby increasing our share of IPP
capacity entitlement. This raised the energy and capacity expected from IPP generation in
the 2011 IRP as compared to the 2010 IRP.
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Once-Through Cooling

Recent OTC decisions by the State Water Resources Board have accelerated the
compliance date for repowering the LA-basin coastal generation stations. Whereas
December 31, 2040 was the date used in the 2010 IRP, the new “no later than”
compliance date is December 31, 2029. The new repowering dates (see Table 3-3 below)
and resulting efficiency improvements resulting from the more efficient replacement
units have been incorporated into the 2011 IRP production model.

Table 3-3. BASIN PLANTS REPOWERING — TARGET SCHEDULE?!

Nameplate Action and Compliance
Capability * Resulting Date (No Later | LADWP Draft
(MW) Nameplate Capacity IGED) Target Date®
Haynes 1 230
Replace with 444 MW CC 12/31/2029 12/31/2023
Haynes 2 230
Haynes 5 343
Replace with 600 MW CT 12/31/2013 6/1/2013
Haynes 6 343
Scattergood 1 163
Replace with 367 MM CC 12/31/2024 12/31/2020
Scattergood 2 163
Replace with 509 or
Scattergood 3 497 574 MW CC2 12/31/2015 12/31/2015
Harbor 1,2 &5 240 Repower with same MW 12/31/2029 12/31/2026
Haynes 8,9 & 10 650 Repower with same MW 12/31/2029 12/31/2029

Notes: 1. Maximum or dependable capacity of the unit will be different based on permitting requirements as well as
other constraints.

2. For Scattergood Generating Station, Unit 1 and 2 will be replaced with 300 MW (if unit 3 replaced with a
508 MW unit) or 233 MW (if unit 3 replaced with a 575 MW unit).

3. The LADWP target dates are very ambitious and based on many physical and budgetary assumptions,
and are subject to change. They represent LADWP's best effort to comply with the regulations as
fast as possible and assumes no unexpected complications or delays. Subject to further
evaluations and studies.
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3.2.2 General Price Inputs

General price assumptions are presented here for supply side resources, fuel, and GHG
allowances. More details are provided in Appendix M.

Supply-side Resources
Table 3-4 presents a summary of the major price assumptions for supply-side resources.

Table 3-4. SUMMARY OF SUPPLY-SIDE RESOURCE ASSUMPTIONS

Levelized Cost' | Capacity | Dependable

Resource ($/MWh) Factors Capacity

Solar Photovoltaic — PPA $144 23% - 31% 27%

Solar Photovoltaic - LA Solar —
Public/Private Partnership $177 21% 27%
In-Basin

Solar Photovoltaic — LA Solar —

Public/Private Partnership $153 24% 27%
Owens

Solar Customer-Net-Metered $136 18% 27%
Solar Feed-In-Tariff $179 18% 27%
Wind $106 24% - 42% 10%
Geothermal $138 90% 90%
New Combined Cycle Gas (310 MW) $63 58% 100%
New Simple Cycle Gas (50/100 MW) $302 4% 100%

'Net Present Value (annual costs, 2011-2030) / NPV of Energy Produced
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Natural Gas Prices

High, low, and medium natural gas price forecasts were developed to test each portfolio
against a range of potential natural gas prices. The medium or expected gas forecast
originates from Platts and is the standard used by LADWP for financial and fuel
procurement planning. The high and low forecast, shown on Figure 3-4, are fundamental
forecasts obtained from Wood Mackenzie that consider a range of future assumptions
including economic growth, supply and demand, and environmental regulations.

2011 IRP GAS PRICE FORECAST (Nominal §)

L .. i L i L

14 -

12

10 +

Nominal $/ MMBTU

=]

R S S SR SN <
A 34 ) Qv QL V- el
& S S PS8

" "z
g B B w4
D O S

=———High Frice - Socal, Wood Mackenzie Expected Price - Socal, Platts Low Price - Socal, Wood Mackenzie

Figure 3-4. Natural gas price forecast (SoCal).
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Coal Prices

A +20 percent factor was applied to the expected coal fuel price, provided by LADWP’s
External Generation Division, to determine a high and low range for coal prices. Actual
coal fuel prices have intentionally been left out of this IRP to comply with non-disclosure
agreements with coal suppliers.

GHG Emissions Allowance Prices

Price scenarios were also developed and tested for GHG allowance prices using staff
estimates from experience, and agency models as a template. This template assumed
GHG pricing starting at $24/metric ton in 2013 escalating to $45/metric ton in 2020.
Beyond the year 2020, the AB32 Cap and Trade program ends and may be replaced by
another State or Federal program. Assuming that there will be another program,
allowance prices beyond 2020 were assumed to remain at $45/metric ton through 2030
and the allowance allocated by CARB was assumed to remain constant. Future IRP’S
will consider changing this assumption as new information about future programs
becomes available. Unlike the 2010 IRP where a sensitivity analysis was done using
high and low GHG prices, the 2011 IRP does not include high and low GHG prices
because the expected costs are not as significant as other cost drivers. Figure 3-5 depicts
the GHG allowance prices used to evaluate the portfolios.
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Figure 3-5. Assumed GHG emissions allowance prices.
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3.3 Strategic Case Key Parameters

The 2011 IRP strategic cases must reflect the requirements of the most-recently
implemented environmental and RPS regulations. In many cases, the regulations have
predetermined a limited set of resources that can be considered to meet future generation
needs. The net effect is to constrain and limit the set of alternatives that can be analyzed.

SB1368

SB1368 requires that imported energy from outside California meet a GHG emissions
standard of 1,100 lbs per MWh. To comply with this requirement, all future generation
outside the LA Basin will need to come from either highly efficient combined cycle gas
turbines (if fossil fueled), or from renewable energy resources. This eliminates the use of
coal-fired generation, at least until future coal combustion and sequestration technology
improves sufficiently to make this a viable option. As a result, three Coal divestiture
cases have been considered in this 2011 IRP. The three divestiture cases will further
define the costs and operational impacts that divestiture of these facilities will have in
meeting future energy and capacity load requirements.

OTC

Once-through cooling regulations effectively prohibits the use of ocean water cooling in
all of the coastal power stations, which comprises 3 of the 4 in-basin gas-fired generation
facilities, and sets specific deadlines to repower this generation prior to 2029. The limited
resources available to repower virtually all in-basin generation under the accelerated time
frame further limits the flexibility of altering repowering schedules based on system
operation and capital requirements. Therefore, all strategic cases considered include the
same repowering schedule as shown in Figure 3-6 below:

OTC REDUCTION TARGET DATES

‘ OTC Compliance Date

Haynes Units 5 & 6 Warranty & Reliability Phase

Scattergood Unit 3

Scattergood Unit 1 & 2
|

Haynes Unit 1 & 2

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Figure 3-6. Timeline for OTC repowering projects.
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While developing the timeline for the repowering program, LADWP had to consider a
number of reliability, financial, and other contingent requirements. Because the power
system relies on the in-basin units to produce energy, and provide voltage support and
stability, it is important to keep all of the units continuously available during summer
months. This means that during summer months the total capacity available from the in-
basin units remain constant. This requires a strict sequencing of the separate repowering
projects. Further studies will be required to determine the impact on system reliability
from the accelerated repowering schedule.

Another consideration is the cost of the program. Repowering just one unit requires a
significant amount of money—on the order of $500 million or more. Spreading the
program over time minimizes the need for sudden and significant infusions of capital, and
helps LADWP to preserve proper cash flow and capitalization ratios to maintain its credit
rating.

Other issues include the long lead times required for environmental permitting,
engineering design, and equipment procurement. The limited space available within some
of the generating station property boundaries also presents planning difficulties. The
timeline represents LADWP’s best effort to comply with the mandated compliance
deadlines while also meeting its reliability and fiscal responsibilities.

SB 2 (1X)
As discussed at the end of Section 1.6.4, SB 2 (1X) defines categories with predefined

percentage limitations on the amount of out-of-state renewable generation and renewable
energy credits that can be used to meet renewable portfolio standards. Wind, small hydro,
and biogas provide the largest contributions to LADWP’s portfolio as shown in Figure 2-
6. Future renewable generation will rely heavily on solar PV and wind resources located
within the State to fulfill the in-state percentage requirements of SB 2 (1X). This limits
the potential use of renewable resources located outside of California. The strategic cases
evaluated in the 2010 IRP established a diversified resource mix for the next 20 years
including goals for estimated MW’s installed for each renewable technology. The 2011
IRP retains the same diversified renewable mix goals set forth in the 2010 IRP
recommended case while including the latest updates based on available resources. As
shown in Table 3-2, all strategic case scenarios being considered in the 2011 IRP use the
same renewable resource plan. Future IRP’s will likely address different renewable
resource mixes as the CEC further develops specific regulations to enforce SB 2 (1X).

Accelerated Coal Divestiture

To achieve a high level of Power System reliability, minimize the impact on ratepayer
energy prices, and exercise environmental stewardship while complying with federal,
state, and local regulations, the 2011 IRP Strategic Cases were developed to assist
policymakers and ratepayers to make informed decisions regarding the accelerated
divestiture of Coal resources to promote GHG reduction prior to SB1368 compliance
which occurs in 2019 for Navajo and 2027 for IPP. Accelerated Coal divestiture is
discretionary, unlike other mandated regulatory requirements described previously. It is
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important that the environmental benefits and resulting electricity rate and resource
impacts be fully understood by ratepayers and policy makers.

3.4 Candidate Portfolios Development Process

A candidate portfolio is a set of renewable and non-renewable generation resources, DSR
resources, regulatory constraints, policy goals, and assumptions that model strategic
scenarios. Candidate portfolios are selected to cover a spectrum of possible scenarios,
providing decision makers information on which portfolios are likely to be the most
desirable. Additionally, each candidate portfolio must ensure resource adequacy—the
ability to meet total peak demand.

34.1 Net Short and Resource Adequacy

The first step in developing the 2011 IRP candidate portfolios was to determine how
LADWP can meet and maintain its renewable energy policy goals: 20 percent renewables
in 2010 and 33 percent renewables by 2020. The net short—the gap between renewable
energy policy goals and current renewable generation—was calculated, and the
contribution of its renewable energy component towards resource adequacy was
determined. Combined-cycle gas generation, energy efficiency, short term purchases, and
demand response were then considered to supply the remaining deficiency in resource
adequacy. Details regarding net short calculations and resource adequacy are included in
Section 4.3.1.1 and Appendix M.

3.4.2 Renewable Resources Selection Process

Over the last ten years, LADWP has issued several requests for proposals for renewable
energy and gained a thorough understanding of the nature and availability of the different
renewable resource technologies. This knowledge was used in developing the candidate
portfolios. Additionally, LADWP largely considered renewable resources within the
Western Governors’ Association’s Western Renewable Energy Zones (WREZ). In the
WREZ initiative, Qualified Resource Areas were defined as areas of dense, high-quality
renewable energy resources, meeting various resource size, quality, environmental, and
technical criteria. LADWP screened all resources to ensure they are located near
available LADWP transmission infrastructure.

Assumptions were made for the cost and performance of each technology used to convert
the renewable resources to electricity. A summary of the main assumptions made for
biomass, geothermal, solar, and wind is presented in Appendix M.

A valuation process designed to provide a single ranking value to a resource was then
applied. This step is intended to identify resources with the combination of lowest cost
and highest value. The valuation approach is similar to the bid evaluation process many
utilities use when procuring renewable resources. Specifics for the resource valuation
methods are also covered in Appendix M.
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After applying the appropriate constraints, resources were selected and added
progressively to its renewable resource mix based on lowest rank cost and transmission
availability until the net short was mitigated.
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3.5 2011 IRP Strategic Cases

The 2011 IRP analyses a focused set of strategic cases, expanding on the results from
the 2010 IRP process. Cases from last year that included a variety of renewable
percentage targets were eliminated. A streamlined set of 3 coal divestiture cases
where then included for the 2011 IRP. Unlike other areas that are constrained by
mandated regulatory requirements (such as renewable resources), the decision to
divest from coal earlier than legally required is discretionary and thus appropriate for
analysis. The 2011 IRP strategic cases are designed to assist policymakers and
ratepayers to make informed decisions regarding accelerated coal divestiture,
particularly with regard to the environmental benefits and resulting resource and
electricity rate impacts.

= Case #1 provides a baseline without any early coal divestiture. Navajo
Generating Station continues until 12/1/2019 and the Intermountain Power
Project (IPP) until 6/15/2027.

= Case #2 considers an early divestiture of NGS, by 12/31/2015.

= Case #3 considers early divestiture of both coal plants — NGS by 12/31/2015
and IPP by 12/31/2020.

Table 3-5 provides a more detailed description of each strategic case.

As mentioned earlier, the same renewable resource plan applies to all cases. Table 3-6
summarizes each candidate renewable portfolio. For comparison purposes, the
recommended case from last year’s IRP is also included.

The different cases require distinct resource strategies to replace the divested coal
generation capacity and to meet future load growth. These strategies include the
construction of new natural gas units, renewable generation, electricity purchases in
the 3" Qtr as needed to fill short term resource adequacy deficiencies, and the
implementation of demand response and energy efficiency programs. A detailed
breakdown of these strategies is discussed in Sections 4 and 5.

The candidate portfolios were modeled and the case results were compared against each
other. The analysis included measurements of power costs, emissions, and fuel usage.
High and low scenarios based on fuel prices were also modeled to quantify the risk
associated with fuel price volatility on each case. Section 4 discusses the modeling
results, and presents the 2011 IRP Recommended Case that emerged from the analysis
process. Section 5 discusses in greater detail the recommended case and the resulting
impact on rates as well as the actions required to implement the recommended case.
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Table 3-5. DESCRIPTION OF STRATEGIC CASES

Case ID ‘ Description
Case 1 No Early Coal Divestiture — This case assumes coal resources will be
(Base Case) replaced with combined cycle natural gas and renewable resources

upon the expiration of coal contracts with no early compliance with
SB1368. Maintains the 33 percent standard renewables mix
recommended to comply with SB 2 (1X).

Case 2 Navajo Early Replacement Strateqgy — This case considers early
replacement of Navajo on 12/31/2015, or 4 years prior to contract
expiration with IPP replacement at the end of contract expiration in
2027. Maintains the recommended 33 percent standard renewables
mix to comply with SB 2 (1X).

Case 3 Navajo and IPP Early Replacement Strateqy — This case considers
early replacement of Navajo on 12/31/2015, 4 years prior to contract
expiration, and early replacement of IPP on 12/31/2020 or 7 years
prior to contract expiration. Maintains the recommended 33 percent
standard renewables mix to comply with SB 2 (1X).

Recommended | 33% RPS Balanced Strategy — Primarily used to compare the other
Case 2010 IRP | strategic cases to the recommended long term strategy described in
the 2010 IRP with 33 percent renewable compliance by 2020.
Considers early divestiture of Navajo on 1/1/2014 or five years prior
to contract expiration and assumes replacement of IPP in 2027.
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Table 3-6. CANDIDATE RESOURCE PORTFOLIOS FOR 2011 IRP

GHG or SB 1368 New Renewables Installed Capacity New Renewables Installed Capacity
Compliance Date (MW) 2011 - 2020 (MW) 2011 — 2030
Resource Navajo IPP Geo- Non-DG| Dist. Geothermal/ Non-DG | Dist. .
1
(Base |pocal¥ ©02 | 3396 | 12/1/2019 |  6/15/2027 162
Case)
Navajo Early
2 Replacement 33% | 12/31/2015 6/15/2027 183 60 492 401 325 308 492 451 466 162
Navajo and
3 IPP Early 33% | 12/31/2015 | 12/31/2020 183 60 492 401 325 308 492 451 466 162
Replacement
Rec.
Cose | 3MRPS | 33% | 1/1/2014 | 6/15/2027 | 320 | O | 580 | 315 | 315 | 320 680 | 485 | 485 | 160
IRP
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4.0 STRATEGIC CASE ANALYSIS
4.1 Overview

The analysis was performed on the generating resources using an hourly chronological
production cost model. The model simulated the operation and electric loading of the
LADWP Power System over a 20-year planning horizon with different portfolios of
generating resources. The objective function of the production cost model is to minimize
system cost, which is achieved by finding the least cost method to meeting the electric
system demand using the specified generating resource portfolios.

The resources defined in the model consist of existing LADWP generating resources and
generic types of future generating resources. The resource mix of renewable generating
resources and thermal generating resources must satisfy: (1) resource adequacy requirements
for reliability, and (2) specific increasing targets of renewable resources as a percentage of
total energy sales.

For this 2011 IRP, the key strategic consideration is the accelerated reduction of GHG
emissions by way of early divestiture of coal generation. The model runs analyzed different
coal divestiture scenarios for LADWP’s two coal projects, the Intermountain Power Project
(IPP) and Navajo Generating Station (NGS). The results for each model run were tabulated
and compared against each other. Each strategy was ranked on average dollars per megawatt
hour generation cost and the total million metric tons of CO, emissions. All of the strategic
cases meet electric system reliability requirements per NERC and FERC regulations, which
dictated either replacing or re-powering aged infrastructure or end-of-life generating power
plants.

The selection of the best case for LADWP ratepayers hinges mainly upon the load forecast,
price of natural gas and coal, GHG emission levels, capital, and O&M costs. These factors
are the major cost drivers for bulk power in the cases analyzed. All cases meet the mandated
RPS percentage targets and renewable resources are included in the analysis and are the same
for all cases analyzed.

Section 4.2 reviews the cases that were presented in Section 3, along with the model
assumptions and analysis methodology. Section 4.3 presents the modeling results, including
cost comparisons and the rate impact results of the different cases. Section 4.4 presents the
strategic case conclusions and the recommended case.

Section 5 includes long and short-term actions that are recommended towards
implementation of the recommended case, including an estimate of the revenues
requirements and electricity rate schedule needed to support it, and the consequences of
funding short falls.
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4.2 Strategic Case Runs

The cases analyzed in this 2011 IRP were introduced in Section 3.5 and are briefly reviewed
here. The timing of coal divestiture (and the associated resource replacement) is the key
parameter that differentiates the three strategic cases. Table 4-1 summarizes the portfolios for
each case. For comparison purposes, the recommended case from last year’s IRP is also
included.

The following inter-related resource parameters were assumed to occur in each of the three
strategies:

OTC Repowering Schedule per Table 3-3

Energy efficiency penetration of approximately 3071 GWh by 2030
RPS Resource Mix, schedule per Table M-2 and M-3 of Appendix M
GHG allowance methodology and prices on page M-17 of Appendix M
Gas and Coal Fuel prices, as shown on Tables 4-6 and 4-7

IPP capacity and recall schedule on Page M-16 of Appendix M

Each strategic case was also subjected to high and low scenario runs, which were based on
high and low values for natural gas and coal prices. The high and low scenarios simulated
production over the same 20-year horizon, and provided a measure of the level of risk due to
potential future fuel price volatility.

4.2.1 Modeling Methodology

4211 Planning & Risk (PROSYM)

Simulations were performed using Planning & Risk (PAR), a third-party software program
sold and distributed by Ventyx Corporation based in Atlanta, GA. PAR is an hourly
chronological production cost model that commits and dispatches resources to minimize the
cost of serving electric load. It utilizes the PROSYM unit commitment and dispatch
algorithm. PAR is a widely used production cost model used by many utilities across the US
and the world to help plan and optimize power systems. Additional information on the
model can be found in Appendix M.

4.2.1.2 Model Assumptions

To perform model simulations, a large set of input data is required. The key parameters that
influence the analysis results are fuel prices, load forecast (including adjustments for energy
efficiency and other demand side management programs), coal divestiture strategies, and
operational inputs regarding future gas-fired units. Details regarding the model assumptions
are provided in Section 3 and Appendix M
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4.2.1.3 Net Short of Renewables

In developing the future renewable portfolio mix, the primary requirement was to meet the
SB 2 (1X) goals for RPS percentage (see Section 1.6.3 for details). Other considerations
included costs, resource and geographical diversity, and proximity to existing transmission.
The process by which the renewable resource portfolio was constructed is described in
Section 3.3.2.

4.2.1.4 Resource Adequacy

As a prerequisite for any potential future portfolio, all cases considered must satisfy Resource
Adequacy (RA) requirements. RA is the ability to supply the aggregate demand and energy
requirements of customers at all times, taking into consideration future load growth and
planning reserve margins. In calculating RA for a given portfolio, generation resources are
assigned a percentage of their nameplate capacity, known as “Net Dependable Capacity” that
can be counted towards fulfillment of the RA requirement. The net dependable capacity
values vary depending on the type of generation resource. Throughout the energy industry
there is an on-going debate on how much variable energy resources can be relied upon during
the summer system peak. Table 4-2 lists the net dependable capacities of the different
resource technologies assumed for this IRP analysis.

Table 4-2: NET DEPENDABLE CAPACITY ASSUMPTIONS FOR NEW RESOURCES

Plant Technology Net Dependable Capacity

Natural Gas Combined-Cycle 100%
Natural Gas - Gas Turbine 100%
Wind 10%
Solar PV 27%
Solar Thermal 68%
Geothermal 90%

The specific RA analyses for each of the three strategic cases are presented later in Section
4.3.1.1.

4.2.15 Model Runs and Scorecards

The evaluation of each strategic case yielded a tremendous amount of information about the
LADWP power system. In order to organize and interpret the modeling results, a scorecard
system was developed to rank and check the output results. The scorecard is a very detailed
and complex Microsoft Excel based spreadsheet that summarizes all the important inputs and
outputs and includes metrics such as total system power costs, plant generation, CO,
emissions, and fuel costs.
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4.2.1.6 Post Modeling Analysis

While the production cost modeling provides detailed information on estimated bulk power
costs, reliability and mandated regulatory program revenue requirements are evaluated
through analysis external to the production cost model. The results of this analysis are
provided in Section 4.3.3 to provide a more complete view of the total cost components that
make up total power system costs. This Section also illustrates the revenue requirements to
fund these specific programs to maintain a reliable electric system while also complying with
regulatory requirements for renewable portfolio standards, local solar, once-through-cooling,
and energy efficiency.
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4.3 Modeling Results

The modeling results are presented in terms of LADWP’s overall goals of: (1) reliability, (2)
environmental stewardship and (3) economic, or cost, considerations.

4.3.1 Reliability Considerations

Resource strategies are not designed to totally avoid the chance of a power outage due to
inadequate supply resources. Such a strategy would be very expensive and would mean that
some resources would be built with a small chance of ever operating, or would have an
unacceptably low capacity factor. Most power outages are distribution based (e.g., a winter
storm that knocks down local distribution lines) and not a result of insufficient generation
resources. The NERC/WECC reliability criteria of “1 day in 10 years” attempts to quantify
what is an acceptable amount of loss of load (i.e. a power outage). The generally accepted
industry interpretation of the criteria is that a system is considered reliable if there are no
more than a total of 24 hours of loss of load in a 10 year period (87,600 hours). This criteria
translates to a 0.03 percent chance that load will not be served.

Based on the reliability calculation, no single resource strategy is significantly more or less
reliable than another strategy, and all strategies meet this criteria. The economic aspects of
each of the resource strategies are only valid if the resource strategy meets the NERC
reliability standard of “1 day in 10 years.” For this evaluation on reliability, each resource
strategy was considered equal in terms of the reliability criteria.

43.1.1 Resource Adequacy

The process of ensuring resource adequacy for each strategic case is iterative. Initially, a
model run is made for each case without any resource additions. The results indicate the
amount of resource surplus or shortfall into the future. Without any resource additions, a
deficit is eventually reached as a result of coal divestitures, generation unit retirements and
the expiration of power purchase contracts on the supply side, as well as load growth on the
demand side. Figure 4-1 present the resource shortfalls for the three strategic cases prior to
any resource additions. For planning purposes, the figures focus on the most critical months
of each year — July through October.
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Case #1 (Navajo 2019, IPP 2027)
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Case #2 (Navajo 2015, IPP 2027)
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Figure 4-1. Summer months resource adequacy shortage with coal divestiture by calendar
year (1 in 10)
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Once the deficits have been quantified, the means of satisfying the shortfall is assessed. Some
of the considerations that LADWP accounted for in identifying potential solutions include:

= Because the analysis already includes renewable resources expected to be in place by
the end of 2011, any additional renewables added will increase LADWP’s overall
resource portfolio and help achieve compliance with SB 2 (1X).

= Energy efficiency, demand response, short-term purchases, and replacement gas-fired
generation were considered to provide the most economical and well diversified
blend of resources.

= The additions had to be separate and distinct from the in-basin OTC repowering
projects, which are already included in the shortfall calculation.

= Large scale generation additions were located out-of-basin to take full advantage of
the existing transmission infrastructure and to comply with local environmental
regulations.

=  Where feasible, the new generation sites should make use of existing transmission
and fuel supply infrastructure.

= As with all planning activities, the solution must address reliability, costs, and
environmental stewardship.

After careful consideration, LADWP’s IRP team consisting of the IRP staff, Power System
Management, Environmental Affairs, and the Energy Efficiency Group, developed a
recommended resource replacement strategy for each case and briefed the General Manager
and Financial Services Organization. The recommended solution employs a mix of new
renewable generation, energy efficiency, demand response, new gas-fired combined cycle
units, and short-term 3" quarter energy purchases to replace Navajo and IPP Coal and to
supplement load growth. Table 4-3 shows the breakdown of the replacement resources
recommended for the three cases.
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Table 4-3. RESOURCES RECOMMENDED FOR RESOURCE ADEQUACY BY
CALENDAR YEAR

Base Case (Navajo 2019, IPP 2027)

Capacity (MW) 2013| 2014| 2015 2016| 2017| 2018 2019] 2020 2021 2022| 2023 2024| 2025| 2026 2027| 2028 2029| 2030
Energy Efficiency 61| 88| 111 132| 145/ 156 167| 175 183] 191) 199 207| 215 223| 231] 239 247| 255
Demand Response 5 10| 20| 40 75| 100] 150] 200 250f 300] 350| 400[ 450| 500[ 500] 500] 500[ 500
New Renewable 30 47( 120 166/ 251| 310 356 403| 446] 500 528| 575 605 623] 637| 646] 656] 662
Navajo Replacement CC 0] 0| 0| 0| 0 0 0] 300 300] 300[ 300f 300] 300[ 300] 300[ 300{ 300 300
IPP Replacement CC 0 0 0 0 0 0 0 0 0 0 0 0| 1150| 1150 1150| 1150
Short Term Q3 Purchase 75 100 125 225 325 325| 375 175 225| 325 400
Total Replacement 96[ 145 251 338[ 471] 565 674 1153] 1279 1415[ 1602| 1807 1894| 2021 2992 3060| 3177 3266

Case 2 (Navajo 2015, IPP 2027)

Capacity (MW) 2013 2014| 2015/ 2016| 2017| 2018 2019] 2020f 2021) 2022 2023| 2024| 2025| 2026 2027| 2028 2029| 2030
Energy Efficiency 61 88| 111 132| 145 156 167| 175 183] 191 199 207 215 223| 231| 239| 247 255
Demand Response 5 10 20 40| 75| 100] 150f 200] 250f 300] 350] 400{ 450] 500{ 500] 500 500{ 500
New Renewable 30) 47) 120 166| 251 310f 356| 403 446] 500 528 575| 605 623] 637 646 656] 662
Navajo Replacement CC 300] 300] 300f 300{ 300] 300f 300 300f 300[ 300] 300{ 300] 300/ 300{ 300
IPP Replacement CC 0 0| 0| 0| 0| 0| 0| 0 0 0f 1150| 1150| 1150| 1150
Short Term Q3 Purchase 125 100 75 75 75| 100 125 225 325 325 375 175 225 325 400
Total Replacement 96] 145[ 251 763 871[ 940[ 1049 1153 1279] 1415 1602| 1807 1894 2021| 2992 3060| 3177| 3266

Case 3 (Navajo 2015, IPP 2020)

Capacity (MW) 2013| 2014 2015] 2016 2017| 2018] 2019 2020| 2021| 2022| 2023| 2024 2025| 2026| 2027 2028| 2029 2030
Energy Efficiency 61 88| 111) 132| 145 156| 167| 175 183| 191] 199| 207| 215 223| 231] 239| 247| 255
Demand Response 5 10 20 40| 75| 100{ 150] 200/ 250[ 300] 350 400{ 450 500{ 500] 500f 500{ 500
New Renewable 30 47| 120] 166] 251 310| 356| 403| 446/ 500| 528 575 605 623 637 646 656| 662
Navajo Replacement CC 300{ 300] 300{ 300] 300/ 300[ 300] 300] 300{ 300] 300[ 300] 300[ 300{ 300
IPP Replacement CC 0 0 0 0] 1150[ 1150] 1150f 1150| 1150 1150| 1150 1150{ 1150 1150
Short Term Q3 Purchase 125/ 100 75 75 75 25 25 50 50| 100 175 225 325| 400
Total Replacement 96] 145[ 251 763 871] 940[ 1049 1153| 2354| 2440| 2552| 2682 2769| 2896| 2992 3060| 3177 3266

Figure 4-2 shows the net dependable capacity profiles for the 3 cases after including the
recommended resources to satisfy resource adequacy requirements. In each case, Navajo is
replaced with new renewable generation and a 300 MW replacement combined cycle gas-
fired unit upon divestiture. Energy efficiency, demand response, and short-term purchases
supply capacity that primarily contributes to peak load growth.

When IPP energy ceases in 2027 for Cases 1 and 2 and 2020 for Case 3, that production is
replaced entirely with a 1,150 MW combined cycle natural gas unit. The larger combined
cycle unit will be necessary to reduce short-term purchases and to provide for additional load
growth. By 2020, most of the renewable portfolio will have already been built to replace
Navajo with continued load growth being offset by renewables, energy efficiency, demand
response, short-term purchases, and a portion of the 1,150 MW combined cycled gas-fired
unit.

Short-term purchases are meant to satisfy peak load growth in the summer months where
capacity is needed only over a short period of time. The planned addition of short-term
purchases helps to limit the amount of capital intensive resources that would be necessary to
supply peak load growth. Continual evaluation of future market conditions will be needed to
insure that the market possesses adequate depth and reasonable pricing so that these
purchases can be relied upon to fill system capacity needs.

In Cases 2 and 3 with Navajo divested in 2015, the 300 MW combined cycle gas-fired unit

and demand response resources are fulfilling two purposes, (1) replacing capacity and energy
that would have been provided by NGS and (2) providing dispatchable resources to enable
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the integration of increasing amounts of intermittent renewable energy as these resources are
ramped up from the current 20% RPS to 33% RPS in 2020.
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Dependable Capacity
Case #3 Navajo 2015, IPP 2020
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Figure 4-2. Dependable capacity mix by calendar year.
4.3.2 GHG Emissions Considerations

The primary objective of coal divestiture is to reduce overall GHG emissions. Energy
produced from coal emits approximately twice the amount of GHG emissions on a
Ibs/mmbtu basis, when compared to energy produced from natural gas. The reductions of
GHG emissions are reflected in the production cost model simulations. Figure 4-3 illustrates
a comparison of the resulting GHG emission levels of the three cases. Divestiture of Navajo
results in an average 1.86 Million Metric Tons (MMT) reduction in GHG each year while
IPP results in an average 3.26 MMT reduction each year. GHG reductions are accelerated in
Cases 2 and 3 with the divestiture of Navajo and IPP prior to the expiration of existing power
contracts with these facilities. Case 1 represents the normal course of emissions reductions
with no early divestiture. Reduction levels are eventually reached in all cases in 2019 and
then again in 2027 when SB 1368 essentially prohibits the importation of energy produced
from coal when the existing power contracts expire.

Current GHG emissions levels are approximately 14.1 MMT which is 21 percent below 1990
levels due to the elimination of Mojave and Colstrip Coal, completed repowering of units at
Haynes and Valley generating stations with cleaner gas-fired replacements, and increased
renewable generation from 3% in 2003 to 20% in 2010. Early divestiture of Navajo shown in
Cases 2 and 3 results in approximately 7.5 MMT less GHG emissions between 2016 and
2019 and early divestiture of IPP shown in Case 3 results in a reduction of GHG emissions of
21.1 MMT between 2020 and 2027.

FINAL 4-10 December 22, 2011



Los Angeles Department of \Water and Power Section 4

2010 Power Integrated Resource Plan Strategic Case Analysis
20.0
1990 Emission Level (17.9 MM Tons)
TBO | s
16.0
14.0
12.0
‘E Green LA Goal (35% below 1990)
= 10.0
=4
=
=
: 8.0 Navajo Early Divestiture ( 1.86 MMTons)
Q
E 6.0 IPP Early Divestiture { 3.26 MMTons)
w
)
Q 4.0
T
E = == (Casef##1- Navajo 2019, IPP 2027 o C35e#2- Navajo 2015, IPP 2027 sseeaas Case#3- Navajo 2015, IPP 2020
2.0 = = = = 1990 Emission Level (17.9 MM Tons) Green LA Goal (35% below 1990)
0.0
" " ‘] i & © A Nl ] Q e 9% ¥l g <5 © A b ) S
{y Jy 3y 3y {y {y N\ £ 3y JV J 3\ L \ Y SV Jv v 2\ %)
DR S HE . S U R R S A S A

Figure 4-3. GHG emissions comparison by calendar year.

In addition to GHG, Oxides of Nitrogen (NOx) were also measured within the production
model. Figure 4-4 summarizes NOx emissions for each of the three cases. With the
installation of SCR equipment since 1989, NOx emissions of in-basin generation has been
reduced by 90 percent and represents approximately 0.5 percent of all LADWP NOx
emissions with the other 99.5 percent coming from out-of-basin coal-fired generation.
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Figure 4-4. NOyx emissions comparison by calendar year
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4.3.3 Economic Considerations

The economic considerations for the three cases included a comparison of fuel and variable
costs, and a fuel price stress test to account for potential future price volatility which affects
possible ranges of bulk power costs. Reliability and regulatory revenue requirements are also
addressed to quantify the impact of these programs on future total power system costs.

4.33.1 Cost Comparison Between Cases

The total fuel and variable costs for the 3 coal divestiture cases are shown in Figure 4-5
below. The natural gas price used in the production model was the 20-yr long-term natural
gas price forecast from Platts and is also considered as the expected natural gas price in the
stress test study in Section 4.3.3.2.
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Figure 4-5. Total fuel and variable cost comparison by calendar year (Includes renewable
project costs).

Divestiture of IPP and Navajo results in higher fuel and variable O&M costs, as less
expensive coal is replaced with relatively higher cost gas-fired energy. The resulting increase
in fuel costs from the Navajo divestiture is due to a blended increase of in-basin and out-of-
basin gas fired generation. In reality, resources replacing Navajo consist of a blend of new
replacement gas-fired combined cycle units and new renewable energy. The gas-fired
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replacement resources for Navajo can be better seen in Table 4-4. Because all 3 cases
analyzed have the same renewable portfolio, the cost differences between the cases can only
be attributed to increased gas cost; therefore, the costs shown in Table 4-4 do not include any
costs associated with new renewable resources.

Table 4-4. Increased capital, fuel, and variable O&M costs related to divestiture of
Navajo and IPP by fiscal year

Delta -Navajo Early Divestiture Study

(Case2-Casel) [FYE] 2016 2017 2018 2019 2020 Total
Capital & Fixed OM Cost
300 MW Navajo Replacement Cost $9M $18 M $18 M $18 M $6 M| $68 M
SubTotal $9M $18 M $18M $18 M $6 M $68 M
Additional Fuel Cost $25M $65M $66 M $74M $33M  $264M
Additional VOM Cost $0M $4M $3M $3 M $2 M $12M
Total Cost Delta $ 48 87 $ 87 $ % 3 4 $343 M
Billed Energy Sale (GWh) 23,390 23,567 23,755 23,977 24239 | Average
Est. Rate Increase (cents/kWh) * 0.15 0.37 0.36 0.39 0.17 0.36

Note: * Noncumulative rate increase.

Delta - IPP Early Divestiture Study

(Case 3-Case2) [FYE] 2021 2022 2023 2024 2025 2026 2027 Total
Capital & Fixed OM Cost

1,150 MW IPP Replacement CC $66 M $133M $133 M $133M $133M $133M $126 M| $856 M

Natural Gas Pipe line $2M $4M $4M $4M $4M $4M $4 M| $28 M
SubTotal $68 M $137 M $137 M $137 M $137M $137M $131M  $884M
Additional Fuel Cost $88 M $198 M $190 M $188 M $170M $190 M $180M  $1,203M
Additional VOM Cost $ 9 $ 26 $ 26 $ 23 $ 18 $ 19 $ 18 $139 M
Total Cost Delta 165 361 353 348 325 346 328 2,226 M
Billed Energy Sale (GWh) 24,601 24,820 25,046 25,283 25,519 25,750 25983 | Average

Est. Rate Increase (cents/kWh) * 0.67 1.45 141 1.38 1.27 1.34 1.26 1.35

Note: * Noncumulative rate increase.

4.3.3.2 Fuel Price Stress Test

The importance of stress testing the model results of the 3 cases is to determine the range of
exposure to economic risk due to fuel price volatility. Historically, natural gas prices have
tended to be volatile and unpredictable and LADWP employs hedging techniques to
constrain volatility within acceptable ranges. However, diversification of fuel resources is
also an effective means to mitigate economic exposure to a single fuel source. For example,
renewable energy supplies a necessary hedge against increased fuel price exposure and
eliminates the fuel cost for 20 percent of our current fuel supply.
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Coal purchased by LADWP over the last 30 years has traditionally been provided primarily
through long term coal contracts where future costs are predictable. Additionally, a small
portion of LADWRP’s coal supply is provided through short term coal purchases subject to
market fluctuations. Therefore, natural gas prices become the primary concern when
assessing future cost impacts. Replacing Navajo and IPP Generating Stations with gas fired
generation would expose our ratepayers to fuel markets which may result in higher or lower
fuel costs which are much less predictable.

Realizing the need for accurate fuel price forecasts, LADWP contracted with Wood
Mackenzie Research and Consulting to provide natural gas price high and low forecasts to
stress test future power production costs as shown in Figure 4-6. Also included in the high
and low range forecasts were coal prices received from LADWP’s External Generation
Group. Based on the expertise and experience of the Coal Supply Group, a +20 percent factor
was applied to the expected coal fuel price to determine a high and low range for coal prices.
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Figure 4-6. High, low, and expected natural gas price forecasts (So Cal Gas).

The natural gas price curves furnished by Wood Mackenzie Research and Consulting show a
greater propensity towards higher than expected gas fuel prices, and less risk of lower than
expected prices. This is wholly consistent with past historical gas prices which are shown in
Figure 4-7 — the relative shape of the curve is asymmetrical with the forward tail (higher
prices) extending further away from the mean of the curve.
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Figure 4-7. Historical distribution of natural gas prices (SoCal, 2005 through 2010).

The high and low fuel price ranges were then incorporated into the three strategic case model
runs. The three charts shown in Figure 4-8 display the results of bulk power costs for each of
the 3 cases. The wider the range from the high fuel case to the medium fuel case indicates
increased exposure to risk from the higher fuel costs.
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Case #2 (Navajo 2015, IPP 2027)
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Figure 4-8. Bulk power cost comparison - high, low, and expected fuel prices.
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To better compare the risk associated with higher natural gas prices between the 3 strategic
cases, three years - 2016, 2019, and 2021 - are used for comparison as shown in Figure 4-9
below.

In the year 2016, both Cases 2 and 3 show divestiture of NGS with 300 MW of gas-fired CC

replacement generation. These cases are facing higher fuel and variable spending risk
exposure to natural gas price fluctuations.
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Figure 4-9. Bulk power cost with high and low comparison by calendar year.

By the year 2020 NGS will retire in all three cases, with Case 3 showing IPP also being
replaced in 2020 with two 575 MW combined cycle units. With all coal generation being
eliminated in 2021 for Case 3, the exposure risk of much higher spending on fuel and
variable costs will be present.

Increased risk exposure from high fuel costs may translate into higher customer electric rates.
Figure 4-10 shows the potential rates that could be experienced under the 3 cases given high,
expected, and low fuel ranges.
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Figure 4-10. Estimated electric rate comparison over 20 years by fiscal year-ending.

4.3.3.3 Reliability and Regulatory Revenue Requirements

Bulk Power costs discussed previously make up less than half of the cost to operate the
electric power system. Continued investments in transmission, distribution, and generation
resources are required to maintain a reliable electric system. While specific regulatory and
reliability programs such as RPS, OTC, and PRP attract the most attention, investments in
these programs are a subset of the generation, transmission, and distribution system that
comprises the power system. Besides fuel and inflation costs, these reliability and regulatory
programs are the largest factors driving increases in power system costs.
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The revenue requirements of these programs are further illustrated in Figure 4-11 and Table
4-5. Today, these reliability and regulatory programs comprise 32% of all power system
costs and in 2020 these same programs will grow to approximately 47%.

Table 4-5 shows the breakdown of these reliability and regulatory costs with RPS and PRP
programs clearly being the major drivers behind overall increases in power system costs. The
importance of adequately funding of these programs through consistent revenue increases
over time is essential to achieving the goals of reliability, environmental stewardship, and
maintaining competitive rates.
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Figure 4-11.  Annual revenue requirement for reliability and regulatory program for
fiscal year ending 2011 through 2020.
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Table 4-5. Annual revenue requirements of power system programs,
fiscal year ending 2011 through 2020 (x$1000)

(FYg 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Power Reliability
Debt Serv. & Depr. (Less Smart Grid) ~ $72,749  $107,003 $141,683 $179,437 $211,446 $249,334 $290,677 $342,043 $386,167 $431,411
0o&M $392,788  $343,324 $400,122 $427,436 $443,833 $486,513 $449,644 $463,154 $481,992  $485,644
$465,537  $450,417 $550,805 $606,873 $655,279 $735847 $740,322 $805,197 $868,159  $917,055
Sum Total 2011-2020 $6,795,489
OTC Repowering Of Power Plants
Debt Serv. & Depr. $19,828 $54,639  $94,439  $129,403 $138,530 $141,053 $147,519 $158,728 $171,669 $186,906
$19,828 $54,630  $94,439  $129,403 $138530 $141,053 $147,519 $158,728 $171,669 $186,906
Sum Total 2011-2020 $1,242,713
Transition from Coal Early (NGS)

Debt Serv. & Depr. $0 $0 $0 $0 $0 $9,000  $18,000  $18,000  $18,000  $6,000
Fuel & VOM $0 $0 $0 $0 $0 $25,000  $69,000  $69,000  $77,000  $35,000
$0 $0 $0 $0 $0 $81,000 $88,000  $89,000  $82,000  $41,000

Sum Total 2011-2020  $381,000
Renewable Energy

Debt Serv. & Depr. $48,556 $47,980 $48,673 $50,950 $53,528 $75,064  $126,605 $173,126 $205,001 $226,948
0&M $93,524 $26,681 $25,812 $28,214 $29,041 $29,689 $28,272 $30,052 $31,272 $32,078
Purchased Power (PPA's) $300,446 $314,249  $335,712 $354,527 $397,795 $476,395 $540,998 $576,960 $610,856 $652,051

$442,525  $388,910 $410,198 $433,691 $480,364 $581,148 $695875 $780,138 $847,129 $911,077
Sum Total 2011-2020 $5,971,054
Renewable Transmission

Debt Serv. & Depr. $5,600 $8298  $19,327  $39,676  $51,470  $56,878  $63,762  $82,743  $103,245 $118,611

$5,600 $8,298  $19,327  $39,676  $51,470  $56,878  $63,762  $82,743  $103,245 $118,611
Sum Total 2011-2020  $549,609

Local Solar

SB1 Debt Serv. & Depr. $5,047 $13,903  $22,825  $29,164  $31,972  $32,936  $33509  $33,891  $34,146  $34,251

SB1 0&M $33,937 $0 $0 $0 $0 $0 $0 $0 $0 $0

UBS Debt Serv. & Depr. $5,349 $11,484  $13245  $15064  $16959  $19,603  $23,281  $27,067  $30,919  $33,916

FIT (PPA) $0 $1,699 $3,201 $7,922  $14999  $23,558  $24,480  $26,639  $28,798  $30,781

$44,333 $27,086  $39,270  $52,149  $63,930  $76,097  $81270  $87,597  $93.863  $98,947
Sum Total 2011-2020  $664,544
Energy Efficiency
Debt Serv. & Depr. $1,081 $5959  $13651  $22,282  $30,944  $39,378  $47,827  $56,276  $64,839  $73,288
0o&M $45,166 $22,906  $23,783  $29,054  $28,810  $30,682  $30,553  $30,556  $29,624  $30,552
$46,247 $28,866  $37,434  $51,336  $59,754  $70,059  $78,380  $86,832  $94,462  $103,840
Sum Total 2011-2020  $657,210

Smart Grid
Debt Serv. & Depr. (Oper. Sup.) $9,869 $15022  $15863  $18,849  $17,871  $20,317  $25443  $27,998  $28457  $13,411
Debt Serv. & Depr. (PRP) $6,821 $7,878 $9,681 $8,701  $15143  $16,643  $17,776  $8,979 $8,979 $8,979

$16,690 $22,809  $25543  $27,549  $33,014  $36,960  $43219  $36,977  $37,436  $22,390
Sum Total 2011-2020 $302,678
Basic Gen, Trans, Dist
$1,947,841  $2,010,184 $2,209,311 $2,190,998 $2,397,128 $2,456,837 $2,540,415 $2,616,531 $2,650,283 $2,890,785
Sum Total 2011-2020 $23,910,313

Total Power System Revenue Requirement
$2,983,000 $2,983,000 $3,367,000 $3,492,000 $3,828,000 $4,179,000 $4,415,000 $4,661,000 $4,845,000 $5,172,000
Sum Total 2011-2020 $39,925,000

4.3.3.4 Total Power System Cost Comparisons

The total power system cost for each case includes bulk power costs, depreciation costs
related to transmission, distribution, and generation, bond debt-service, and city transfer
costs. These costs assume full funding of the Power System programs including the Power
Reliability Program and Energy Efficiency programs among others. Total annual Power
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System costs are shown in Figure 4-12 and reflect short-term spending reductions through
2011-12 fiscal year with subsequent years reflecting a restoration of funding levels to insure
that the longer term IRP recommendations can be realized. The costs shown do not attempt to
represent a thorough analysis of Power System finances. The main goal of this section is to
illustrate the general trend of Power System costs relative to the 3 cases analyzed.
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Figure 4-12. Comparison of annual power system costs over the next 20 fiscal years.

Figure 4-13 illustrates the net present value of the total power system costs for each of the
strategic cases.
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Figure 4-13. Total net present value comparison of power system costs.

4.4 Strategic Case Conclusions and Recommendations

4.4.1 Reliability

All three cases were designed to satisfy power system reliability requirements. Based on the
loss of load probability and resource adequacy analysis discussed in Section 4.3.1, all three
cases are considered equal in terms of meeting reliability. To insure that reliability is
maintained during the divestiture of Navajo and IPP, specific replacement strategies should
be employed to assure a smooth transition. Further analysis may be required to refine the
appropriate blend of renewable, gas-fired, energy efficiency, and demand response resources
to replace Navajo and IPP based on reliability considerations.

4.4.2 GHG Emissions Reduction

As expected, the sooner generation from coal is removed from LADWP’s portfolio, the
greater the reduction of GHG emissions is achieved. Case 2 removes NGS energy four years
earlier than in Case 1 and results in 7.5 million metric tons less GHG emissions over the 20-
year study period. In addition to early NGS divestiture, Case 3 accelerates the replacement of
IPP seven years earlier than Case 2, results in a further reduction of 21.1 million metric tons
over the 20-year period.
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4.4.3 Economic

While the Base Case appears the least cost assuming moderate GHG emission costs, it fails
to make significant progress toward the reduction of GHG emissions goals set forth by
LADWP. The choice between coal divestiture options of either Case 2 and 3 depends on the
level of rate increases ratepayers are willing to support while achieving the 33% required
RPS by 2020, repowering of in-basin gas fired generation, funding and implementing
Demand Response and Energy Efficiency programs, and providing additional external
generation to supplement the lost generation resulting from coal divestiture.

With early divestiture of Navajo, additional rate increases of 0.36 cents per kwh or a one time
2.0% increase in the average customer bill would be necessary to achieve GHG reductions of
7.5 million metric tons between years 2016 and 2019. However, as previously discussed in
Section 4.3.3.2, the early divestiture of Navajo will expose ratepayers to potentially higher
natural gas fuel prices that may result in rate increases up to 1 cent per kwh or a one time
increase of 5.7% in the average customer bill if gas prices were to remain at these higher
levels.

Considering Case 3 with early divestiture of IPP and Navajo, rate increases of approximately
1.35 cents per kwh or a one time 6.1% average increase in the typical customer bill would be
necessary to achieve additional GHG reductions of 21.2 million metric tons between the
years 2021 and 2027 due to the divestiture of IPP. With potentially higher natural gas fuel
prices, resulting rate increases could be as high as 2.4 cents per kwh or a one time increase of
11% in the average customer bill if gas prices were to remain at these higher levels.

4.4.4 Recommended Case

Decisions to fund coal divestiture strategies cannot take place independent of other power
system programs. Maintaining reliability and meeting regulatory requirements are primary
considerations before any coal divestiture cases can be considered. However, this IRP
presupposes funding of these programs so that the recommended coal divestiture case can be
implemented.

Achieving the goals of reliability and environmental stewardship, while maintaining
competitive rates, requires that costs be closely managed. Considering these factors, Case 2
with early Navajo coal divestiture in 2015 becomes the recommended case for the 2011 IRP.
Although Case 2 represents additional cost as compared to Case 1, the additional costs to rate
payers appears to be reasonable in light of the environmental benefit of reducing GHG
emissions by 7.5 MMT. Early divestiture of Navajo also provides additional time to insure a
smooth transition in acquiring and implementing replacement resources. The 2010 IRP
included the same recommendation to accelerate divestiture of Navajo and this IRP further
clarifies and supports this prior recommendation. This recommended case presents a
reasonable approach to achieving environmental goals without excessive costs to our
ratepayers while limiting potential exposure to possible fuel price volatility to within
manageable limits.
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5.0 RECOMMENDATIONS
5.1 Overview

LADWP’s recommended strategy set forth in this IRP for meeting its key objectives can be
separated into two areas: (1) Regulatory and Reliability Initiatives, and (2) Strategic Initiatives.
Regulatory and Reliability Initiatives are required actions to ensure system reliability and
compliance with regulatory and legislative mandates. Strategic Initiatives are policy actions to
achieve objectives established by the LADWP Board of Water and Power Commissioners and
the Los Angeles City Council, and reflect their vision and leadership. These mandates include,
for example, establishment of LADWP’s RPS, early compliance with SB 1368, and investing in
local solar.

The analysis performed in Section 4 to identify the 2011 IRP recommended case closely mirrors
the same recommended strategy put forth in the 2010 IRP which incorporated feedback from
LADWP’s community outreach efforts which were conducted in 2010. The 2011 IRP
recommended strategy differs slightly from the 2010 IRP in the timing of the Navajo coal
divestiture which is now planned for 2015 instead of 2013. Another difference is in the
renewable installed capacity by technology type (e.g. geothermal, wind, and solar). The reasons
for these changes are further explained in Section 3.1.1.

Requlatory and Reliability Initiatives

= SB 2 (1X) - RPS Percentage

LADWP must increase its percentage of renewable energy per recently enacted state law,
from the current 20 percent at the end of 2010, to 33 percent by the end of 2020.
SB 2 (1X) also establishes interim targets to ensure progress towards the 33 percent goal.
Addressing this mandate requires the continued diligence LADWP has demonstrated in
raising its renewable portfolio from 3 percent in 2003 to 20 percent in 2010.

= Power Reliability Program (PRP) and system infrastructure investment

LADWP must re-establish sustained funding to invest in replacing aging transmission
and distribution infrastructure to ensure system reliability, especially during significant
weather events. Recent funding shortfalls have resulted in an increase in system outages.
Section 1.6.4 of this IRP discusses the negative consequences that continued
underfunding poses to the city.

= Re-powering for Reliability and to Address OTC

LADWP will continue to re-power older, gas-fired generating units at its coastal
generating station for the reasons discussed previously. The repowering program is a long
term series of projects that will increase reliability and eliminate the need for once-
through ocean cooling.
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= AB 32 - GHG Cap and Trade

LADWP will participate in the mandated green house cap-and-trade system which is
scheduled to start January 1, 2013. During the next year, LADWP will participate in the
regulatory process that will clarify some outstanding details of the proposed program.

= SB 1368 Compliance

Navajo and IPP must be compliant with the mandates established in SB 1368 by 2019
and 2027, respectively. IRP modeling determined that these units will be replaced with a
combination of renewable energy, demand response, EE, short term market purchases,
and conventional gas-fired generation.

= Enerqy Efficiency

LADWP must procure sufficient resources to meet load growth and maintain system
reliability and will continue to pursue and implement energy efficiency programs per AB
2021 standards and as recommended in its latest Market Potential Study. Along with
augmenting its generation portfolio, LADWP will implement EE to reduce energy
demand. EE programs are not only crucial for meeting customer load growth, they also
represent a cost-effective strategy for reducing GHG emissions, since the cleanest
kilowatt-hour any utility can produce is one that is never generated.

= Castaic FERC Re-licensing Program

On January 31, 2022, the Federal Energy Regulatory Commission’s (FERC) license to
operate Castaic Pumped-storage Hydroelectric Plant will expire. The license is a co-
license between LADWP and the Department of Water Resources (DWR) and includes a
number of hydro power plants along the California Aqueduct. Both parties have initiated
the joint re-licensing process that, on average, requires ten years to complete. Through
2015, LADWP expects to complete preliminary studies, contract negotiations, and
prepare a filing strategy. In 2016, LADWP expects to file a notice-of-intent (NOI) and
initiate the formal studies and applications. Based on reviews of re-licensing activity for
similar projects, LADWP could expect cumulative expenditures of approximately $10
million prior to filing the NOI and approximately $80 million before the license expires.

= Transmission
LADWP should implement those recommendations of the latest Ten-Year Transmission

Assessment Plan, in order to maintain reliability in accordance with regulatory
guidelines.
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Early Compliance with SB 1368

Comments from the public workshops indicated the desire to comply with SB 1368 as
early as possible. Navajo must be compliant with SB 1368 by 2019. LADWP
recommends divestiture from Navajo by 2015. This will reduce LADWP’s GHG
emissions by 7.5 million metric tons and required additional revenue of about $343
million.

LADWP recommends modeling and planning for IPP to be compliant with SB 1368 by
2027. However, LADWP will continue to evaluate options in future IRPs. LADWP will
continue to work with the Intermountain Power Agency (IPA) Board and the other
participants to secure IPP as a renewable energy hub and provide replacement generation
compliant with SB 1368. LADWP recommends no change in IPP until 2027 at which
time the site would be reconfigured, providing LADWP with firm transmission capacity
for potential renewable projects.

Local Solar

Comments received at the public workshops indicate local solar development should be a
priority in LADWP’s renewables procurement strategy. LADWP is recommending a
policy action to allow approximately 40-50 percent of its solar resources be sited locally
through initiatives including the Solar Incentive Program, feed-in tariffs, and installation
of solar on City-owned properties. Local solar costs an estimated additional $50/MWh
over utility-scale solar located outside the Los Angeles Basin, estimated to cost
$120/MWh, primarily due to economies of scale and about 30% better solar insolation,
even when considering transmission and distribution costs.

Public Benefits

LADWP should continue to pursue public benefit initiatives, including low-income and
lifeline programs, refrigerator exchange, conservation, public outreach and education.

Advanced Reliability Improvements

LADWP is looking ahead to technologies that will enhance the reliability of its system,
including smart grid technologies, enhanced information systems, automation of system
functions, and advanced methods of outage management. These advanced system
enhancements are recommended from a planning perspective to not only increase
reliability, but also to better integrate local generation such as solar into the distribution
network, enable smart charging of electric vehicles, and advance demand-side
management technologies.
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System Losses

To reduce system losses, LADWP should implement the recommendations of the
recently completed Reactive Power Management Study, including the installation of
shunt capacitors and shunt inductors at appropriate locations within the system grid.

Demand Response

LADWP should begin the development of a formal Demand Response program that will
initially provide 5 MW of peak demand capacity beginning in 2013 and gradually build
to 200 MW by 2020 and 500 MW by 2026. Ramping the program in this manner will
provide the development of in-house expertise, and will also allow time to deploy the
supporting information systems necessary to implement these systems successfully.
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5.2 Incorporating Public Input

Through its public outreach efforts in 2010, LADWP received various suggestions from the
community including increasing energy efficiency and conservation, eliminating coal from
LADWP’s resource mix, emphasizing local solar generation, maintaining competitive rates, and
increasing transparency. This input played a key role in shaping the recommendations set forth in
this IRP. A discussion of these themes is presented below.

= Theme: Emphasize a variety of energy resources

Related IRP Recommendations

o LADWP will procure 160 MW of generic renewable resources, potentially
including biomass, ocean tidal power, and other emerging technologies.

o LADWP will also continue to seek a diversified energy portfolio as well as
continue to diversify its portfolio regionally to enhance system reliability.

Discussion

As LADWP continues to work towards attaining its state-mandated RPS requirement, it
is also imperative that the renewable energy technologies support LADWP's objectives of
providing reliable service at competitive rates while maintaining environmental
stewardship. Of the aforementioned renewable technologies, those believed to be
available in large quantities in the western US at competitive prices are geothermal, wind,
biogas, and solar, which make up a bulk of LADWP's renewable portfolio. Recent
advancements in these technologies have resulted in an increase in their capacity factors,
therefore providing more energy at lower cost as well as benefiting from large economies
of scale. Consumption of natural gas, which is already a major component of LADWP's
generation resource portfolio, will increase to support increasing amounts of intermittent
renewable resources and to help supply baseload power as LADWP transitions away
from coal. Nuclear power, which makes up about nine percent of LADWP’s energy mix,
would likely remain at current levels in the next decade. In addition to “traditional”
renewable resources such as wind and solar, LADWP will certainly consider up and
coming technologies such as algae and wave power as these technologies become more
mature and economically competitive.

= Theme: Maximize Energy Efficiency and Conservation to Meet Future Energy Needs

Related IRP Recommendations

o LADWRP is recommending to increase energy efficiency to reduce at least
seven percent of the total load by 2020 (three percent was achieved prior to
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2010). LADWP will pursue the recommended programs contained in the
recently completed market potential study.

0 LADWP is recommending 500 MW of demand-side management/response
programs to shift load away from peak hours or to control load during peak
hours. Tactical plans will be developed that may utilize smart grid technology,
incentives, and rate designs to meet this objective.

Discussion

LADWP's Demand Side Management program, which includes the Energy Efficiency,
Demand Response, and Combined Heat and Power programs, plays an integral role in
shaping power system planning. With the goals of lowering overall energy consumption
and shifting peak demand loads to off peak periods, the need to build additional
generation is reduced, resulting in capital and fuel cost savings as well as emissions
reduction.

LADWP is exploring ways which would educate and empower ratepayers to reduce
energy consumption, whether that is in the form of technology, incentives, and programs,
or a combination of these. Future installation of two-way smart meters will facilitate real
time pricing based on current supply and demand, and customers will be able to make
smarter choices on energy use based on market driven Time of Use rates. LADWP is
formulating strategies that will include new incentives and Time of Use tiered rate
structures allowing ratepayers to fully participate on the demand side of the equation. To
increase efficient buildings, LADWP offers an incentive program to building owners and
developers for construction of new buildings to conform to high efficiency LEED
standards, which are 25 percent to 35 percent more energy efficient than regular
buildings.

As discussed in this 2011 IRP, LADWP has completed its Energy Efficiency Market
Potential Study and is preparing its implementation plans that will support program
execution. Like many other areas, however, adequate funding is essential if the city is to
realize the benefits that efficiency provides.

Theme: Eliminate Coal from LADWP’s Energy Portfolio

Related IRP Recommendations:

o LADWP is recommending a policy action to replace Navajo Generating
Station by 2015—four years ahead of the SB 1368 requirement. The
Intermountain Power Project is modeled in this IRP through 2027, but
LADWP is open to a mutually agreeable early compliance plan between the
project participants that preserves the site and transmission for compliant
fossil and renewable generation.

o0 LADWRP is currently 21 percent below 1990 levels of GHG emissions and is
planning further emissions reductions.
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Discussion

Recommendations set forth in this 2011 IRP include making the transition away from
coal to other forms of generation earlier than the contract termination date, such as
terminating the Navajo contract in 2015 instead of 2019. Depending on the outcome of
legislation which may impose GHG emission taxes and cap and trade requirements, it
may be prudent for LADWP to divest away from coal resources early and replace it with
a combination of renewable technologies and combined cycle units. Securing renewable
resources early may also substantially save LADWP and its ratepayers money, before
demand for renewables increase as mandated levels of renewable energy increases over
the next several years.

Since coal generation is a baseload resource, the optimal solution is to replace the coal
generation with geothermal, a renewable baseload resource. However given the disparity
between the amount of available geothermal resources and the amount of coal generation
that needs to be replaced, the remainder would need to be made up of other renewable
sources such as wind and solar with natural gas powered combined cycle plants to act as
backup maintaining a constant level of generation when the wind is not blowing and
when the sun is not shining. Combined cycle plants have operating characteristics which
allow for a higher penetration of intermittent renewable resources than coal-fired
generation. The characteristics assist in maintaining grid reliability with high levels of
intermittent resources. Natural gas plants are also much more environmentally friendly
than coal plants, emitting only half as much CO..

= Theme: Emphasize Local Solar Generation

Related IRP Recommendations:

o LADWRP is recommending a policy action to allow approximately 40-50 percent
of its solar resources be sited locally through initiatives including the Solar
Incentive Program, feed-in tariffs, and installation of solar on City-owned
properties. LADWP recommends this as a balanced approach between the
benefits of local solar and the benefits of large, controllable solar projects
connected to LADWP’s transmission lines. The actual percentage will vary based
on the success of the local programs.

Discussion

As outlined in this 2011 IRP, LADWP has designated 40 percent of solar development to
be in-basin, or approximately 325 MW, enough to power almost ninety thousand homes.
In-basin solar eliminates transmission issues and losses, and improves local grid
reliability. LADWP realizes that developing in-basin solar fosters local economic growth,
and will utilize incentive programs, Feed-in-Tariff schemes, and other stimulus in order
to promote development. In August 2011, LADWP resumed its solar incentive program
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which was redesigned to better accommodate customer demand. LADWP also hopes to
implement a feed-in tariff over the next year.

Theme: Avoid Adverse Impacts to Vulnerable Communities

Related IRP Recommendations:

o LADWP will continue to implement a low-income electric rate program.

o LADWRP will develop plans that address energy efficiency deployment and
other incentive programs that effectively reach out to low income
communities and may help mitigate impacts of future rate increases.

o0 Local geographic diversity is critical to maintain high reliability of the electric
grid, and LADWP will continue this policy so that no single community will
experience an inequitable share of impacts from energy facilities.

Discussion

Even though acquiring more renewable resources may result in potential future rate
increases, this may not necessarily translate into higher bills for all customers. Increased
adoption of Demand Side Management techniques could offset a rate increase, and may
even result in lower bills. LADWP strives to provide low-income ratepayers as much
assistance as possible, and will continue to offer a lower rate to those that are
economically disadvantaged. LADWP also proposes to conduct free residential energy
audits to low income customers first, so that additional savings achieved by increased
energy efficiency could be realized immediately. An example of this is that such audits
may provide low income ratepayers free energy efficient refrigerators, funded by the
LADWP Energy Efficiency Program.

Having geographical diversity in generation is important at both the regional and local
levels. At the regional level, having resources that are geographically dispersed provides
LADWP additional reliability, and results in efficient resource utilization and lower cost.
For example, LADWP's system interconnects to BPA's network in the Pacific Northwest,
fostering a symbiotic relationship that allows abundant inexpensive hydroelectric power
to be delivered to LADWP in the spring and summer, when BPA's demand is low and
LADWP’s demand is high, at the same time enabling LADWP to sell excess power to
BPA in the winter when BPA’s demand is high and LADWP’s is low. At the local level,
it would be technically advantageous to distribute solar installations evenly throughout
the LA basin, so that circuits will not be overloaded. This would ensure that there will be
no unequal impact to any one community, since an equal distribution of distributed
generation sources is necessary to maintain reliability.
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Theme: Clarify Costs of IRP Implementation and Potential Impacts to Ratepayers

Related IRP Recommendations

o LADWP will incorporate a detailed financial analysis into the IRP
development process to identify the costs of various planning alternatives and
recommendations using computer modeling software.

Discussion

Impacts of the Strategic Case Alternatives, including the recommended case, on
electricity rates, as well as the strategic, regulatory and reliability investments
recommended in this IRP are included in Sections 4.2. Included in the rate analysis is a
sensitivity analysis that considers high and low forecasts for natural gas and coal fuel
costs. Also presented is the annual revenue requirements of power system programs
through 2020.

While there are secondary costs associated with environmental and health impacts of
fossil fuel plants, LADWP is not in a position to quantify these costs since there are
governing bodies at the federal and state levels responsible for setting standards and
legislation that would address these concerns. However, LADWP is working to make the
transition from coal to renewables and clean natural gas earlier than originally scheduled
so that GHG emissions can be curtailed sooner.

As discussed previously, potential future increases may not necessarily translate into
higher bills nor impact low-income communities. As for improved transparency and
accountability, the Board of Water and Power Commissioners recently approved the
establishment of an independent ratepayer advocate whose responsibility is to review,
analyze, and provide expert independent advice to policy makers regarding utility rates
and proposed rate changes, and to provide ongoing review and analysis regarding rate-
related and budgetary issues.

Theme: Reduce Environmental Impacts

Related IRP Recommendations

o To minimize environmental impacts, LADWP will maximize the use of
existing transmission and facility infrastructure to generate and deliver energy.
All projects will have the proper environmental review and impacts on the
environment will be mitigated as necessary.
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Discussion

Being a good environmental steward is one of LADWP’s main objectives, and we strive
to meet that standard with the construction and maintenance of each and every project.
As we look to making the transition away from coal, one strategy that we have adopted is
to procure and develop renewable resources in close proximity to the coal plant, so that
we can take advantage of the existing transmission infrastructure. For solar, we would
maximize the use of rooftops as installation sites. This principal of siting new generation
facilities on existing brownfield sites and reusing existing structures not only minimizes
environmental impact but is also very cost effective.

= Theme: Provide Proactive Leadership and Transparency

Related IRP Recommendations

o LADWP will develop plans to better educate ratepayers on progress related to
this IRP (e.g. energy efficiency) and will continue the IRP process of biannual
updates to provide transparency on its long-term goals.

o LADWP will improve its system operations and run its power grid as
effectively as possible. LADWP has recently completed a study on how it can
increase the efficiency of the power delivery grid through advanced reliability
improvements.

0 This 2011 IRP sets forth LADWP’s long-term plans and objectives, clarifying
implementation of various initiatives and their potential impacts on ratepayers.
A discussion of rate impact is included in Section 4 of this IRP.

Discussion

LADWP will take steps to expand public outreach programs to better educate the public
about the critical roles that energy efficiency and conservation have on the power system.
LADWP is also instituting programs to improve operations and system
reliability, performing system wide technical studies, as well as identifying ways to
incorporate smart meters. As discussed previously, a ratepayers’ advocate would help
facilitate transparency and accountability in any new actions undertaken by LADWP. An
IRP public outreach effort, similar to the one held in 2010, is scheduled for next year’s
2012 IRP process.
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5.3 Recommended Strategic Case

Based on the results of LADWP’s stakeholder meetings and public outreach effort, and rigorous
cost-benefit analysis, LADWP has developed a Recommended Case for this 2011 IRP that
includes the following:

= At least seven percent of Los Angeles’ electric needs will be met through new customer
energy efficiency measures by 2020.

= At least 500 MW of capacity reduction through Demand Response programs by 2026.

= Generate at least 33 percent of its electricity from renewable resources by 2020 and
maintain that level through 2030. Although this IRP incorporates one combination set of
renewable resources to achieve a 33% RPS, LADWP will not limit itself to only these
types and amounts of resources to achieve its goals and needs flexibility in resource
development for the best fit for the electrical system.

= Diversify LADWP’s RPS through incorporating 162 MWSs of generic renewable
resources by 2030. These resources could be technologies such as biomass, ocean tidal
power or other emerging technologies.

= Diversify LADWP’s energy portfolio through a variety of fuels, technologies and power
plant sites throughout the western United States to maintain a high level of reliability.

= Replace the Navajo Generating Station by 2015, 4 years ahead of the legally mandated
date. IPP is recommended to be replaced in 2027 at the end of its contract, however
LADWP is open to a mutually agreeable early compliance for GHG reduction between
project participants that preserves the site and transmission for compliant fossil and
renewable generation.

= Implement advanced reliability improvements.

= Emphasize local solar by proposing approximately 40 to 50 percent of solar capacity
being proposed to be locally sited in Los Angeles. This will be accomplished through
programs such as the Customer Solar Incentive Program, Feed-in tariffs, and Solar on
Los Angeles properties under public/private partnership.

This recommended case is summarized in Table 5-1.
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Table 5-1. 2011 IRP Recommended Case

New Renewables Installed New Renewables Installed

SB 1368 Compliance Date (MW) 2011-2020 (MW) 2011-2030

INEVETo] IPP Geo/ Geo/
Replacement | Replacement | Biomass Biomass

Generic

Case 2 33% 12/31/2015 6/15/2027 243 492 726 308 492 917 162

Figure 5-1 illustrates the changing generation resource percentages for 2010, 2020, and 2030
based on the Recommended Case. Energy efficiency savings of 1,256 GWh or 5.5 percent of
sales that was implemented between 2000 and 2010 is already factored into the load and is not
included as part of the generation resource mix shown below.
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2010

Energy Efficiency,
0%
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Purchase, 5%
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Hydro, 3% Coal, 39%

2020

Energy Efficiency,
7%

Natural Gas, 21%

Renewable, 33%

Other, 0%

Nuclear, 9% Coal, 26%

Hydro, 4%

2030

Energy Efficiency,
10%

Natural Gas, 45%

Renewable, 33%

Other, 0% Coal, 0%

Hydro, 4%
Nuclear, 8% ydro, ?

Figure 5-1. Generation resource percentages for 2010, 2020, and 2030.
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Figure 5-2 shows the renewable energy resource mix of the Recommended Case. The major
change from the 2010 IRP is that biogas fills a critical gap in meeting RPS targets by replacing
primarily geothermal generation in the short term.

RPS Generation
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SB2(1X) Target
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Green Purchase
New Solar

GWh
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New Biogas.

4000 New Wind

Existing Biogas
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Small Hydro

0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

I Green Purchase  mEE Generic RPS i New Geothermal m New Biogas m New Solar s New Wind

mm New Small Hydro B Existing Biogas N Existing Solar [ Existing Wind mm Small Hydro ~fe—Target
Figure 5-2. Recommended case renewable generation by technology.

With the early divestiture of Navajo in 2015 and the IPP coal contract ending in June, 2027,
increased bulk power costs are expected to rise with the divestiture of each of these resources as
shown on Figure 5-3. It is important to note that bulk power costs shown in Figure 5-3 include
fuel, renewable and other purchase power costs in addition to coal divestiture related costs which
are displayed in Table 4-4. Applying high and low fuel prices to these bulk power costs as
discussed in Section 4.2.3.2, the divestiture of these resources could result in large cost increases
should fuel prices remain at higher than expected levels. Conversely, lower than expected fuel
prices could have the opposite effect on bulk power costs.
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Figure 5-3. Recommended case - bulk power cost before and after coal divestitures with
potential cost impacts from high and low fuel prices.

The Table 5-2 below illustrates the revenue requirements necessary to supply the recommended
resources required to meet future load growth, reach and maintain the RPS requirement of 33%
by 2020 and thereafter, and insure that the necessary replacement resources are in-service before
divestiture of Navajo in 2015 and IPP in 2027 can occur.
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Table 5-2. Revenue and resources recommended to replace coal and load growth ($ million)

(FY) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 024 205 2026 2027 2008 2029 2030

Energy & Capacity Cost

Energy Efficiency $ 4615 2905 37(S 51S 60|S 70(S 78[S 87|S 94(S 104{S 112{$ 120|$ 1291 137(S 146 |S 154] S 163|S 171(S 180 (S 188
Demand Response S-S - S oS 018 1S 1S 3[S 4|5 &[S 8[S 10fS 10]$ 11]5 12(5 12|S 1B|S 1|5 4|5 W[5 1@
New Renewable
Solar $ 3|5 1205 5[ 39S 67(5 98| 115[S 1325 158(S 184 (S 225(S 249|$ 25015 253 (S 256 (S 259 S 261|S 261|S 261 (S 264
Wind S - 1S 2SS 2|§ 3|S 07| 47| § 177]5 198(S 201 (S 2025 2035 205($ 208|$ 209§ 2L|§ 23[$ 26|$ 17| 29
Geo S-S - S - S-S 1BS 28] 79]S 13]5 143|176 (S 197]$ 224]5 271 [$ 302§ 335)8 353| 361[S 361(S 368]$ 373
Small Hydro O R R N e R D R R D P A D e
Generic RPS R L N L L L L N L L O e 1 B e O S I
Green Purchase S-S 0[S 4fS 125 98 - S-S - S - S 3S 3 s 3[S 2fS 0|5 0§ 1fS 1fs 2|5 5
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These projected costs are in addition to the total annual power operating revenue requirement
today of about 2.95 billion. In addition to the revenue required to replace coal and meet future
peak load growth, additional revenue is required to fund the Power Reliability Program,
modernize gas-fired in-basin generation to eliminate once-through cooling, support investments
in smart grid to support energy efficiency and demand response programs, and maintain the basic
funding of the existing generation, transmission, and distribution infrastructure as shown in
Table 5-3.

Table 5-3. Recommended revenue to fund program initiatives, 2011-2020

Power Reliability $6.8
OTC Repowering of Power Plants $1.2
Transition from Coal (Navajo GS) $0.4
Increasing Renewable Energy $6.0
Expand Renewable Transmission $0.5
Expand Local Solar $0.7
Increasing Energy Efficiency $0.7
Smart Grid Investments $0.3
SUBTOTAL $16.6
Basic Generation, Transmission and

Distribution $23.4
TOTAL $39.9
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The Recommended Case will meet the LADWP combined objectives of maintaining a reliable
power system, environmental stewardship, and minimizing ratepayer impacts. The
Recommended Case provides a roadmap for the LADWP to achieve its long term planning
goals, while providing the required reliability and necessary flexibility to adapt to dynamic
economic, environmental, and regulatory conditions. The Recommended Case will put upward
pressure on retail rates, but will maintain adequate reliability and avoid fines and penalties that
may otherwise result from violations in state and federal laws. The recommended case also
successfully reduces the amount of GHG emissions released into the environment.
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5.4 Revenue Requirements

A Dbrief discussion, repeated from Section 1, is in order here regarding budget shortfalls over the
past few years. These shortfalls have prevented LADWP from fully funding existing and new
programs during that timeframe. The delays surrounding resolution of the Power System budget
have the potential of impeding LADWP’s ability to meet its long term plans and obligations.

Based on last year’s 2010 IRP, a multi-year rate increase was recommended beginning fiscal
year 2011-12. The rate increase would have supported elements of last year’s IRP, all of which
remain as the foundation for LADWP’s short and long term plans. Because the rate increase was
not realized in July 2011, many of the programs that required funding were scaled down, delayed
or deferred.

A multi-year funding plan is necessary to provide consistent and sustainable project and program
development. Funding that is based on annual budgets are subject year-to-year fluctuations
which introduces uncertainty for our customers and the inefficient use of staff and financial
resources that are necessary to meet LADWP’s objectives and compliance requirements.

Properly funded programs will enable LADWP to achieve the following objectives:

= Modernize its coastal generation units to replace aging equipment and to satisfy once-
through cooling regulatory requirements.

= Implement early coal divestiture.
= Secure the state-mandated amounts of renewable energy.

= Through the Power Reliability Program, reduce the number of distribution outages and
improve system reliability.

= Implement necessary transmission improvements to maintain reliability.
= Achieve energy efficiency target levels.

= |mplement Smart Grid initiatives.

= Comply with FERC-approved reliability standards.

A rate process that began earlier this year is addressing the revenue needs for LADWP. A
proposed 3-year rate adjustment that would support the programs listed above is being
considered. The expectation is that the rate process will conclude sometime in 2012. Securing
adequate multi-year funding is crucial to ensure LADWP’s ability to stay on track towards
meeting its future long term goals and obligations.
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55 Electric Rates

LADWP currently uses an Excel-based financial model that has been developed and used for
over a decade. This financial model has been used to develop forward-looking Power System
financials for the Board of Water and Power Commissioners’ annual budget approval and for
rating agency presentation for debt issuances during the similar period.

The model is modified to analyze the three cases with their respective fuel expense, purchased
power expense, and additional capital and O&M expenses for any new LADWP-owned resource
additions as well as off-balance sheet resource additions. The nine strategic cases are overlaid on
existing capital and O&M expenses for the approved FY11-12 budget data, which contains
forward-looking budget data up until FY20-21. For years beyond FY?20-21, general capital and
O&M expenses are escalated at 3 percent per annum.

LADWP retail revenue comes from three billing factors: (1) base rate (2) energy cost adjustment
(ECA) and reliability cost adjustment (RCA) factors. The interplay of these three factors is
described briefly below.

The ECA is used to cover fuel, purchased power, RPS and energy efficiency-related expenses.
The ECA is adjusted quarterly and currently has an adjustment cap of 0.1 cts’/kWh (i.e.,
increasing by no more than 0.1 cts per kwh).

The RCA is used to cover power reliability related expenses. The RCA is adjusted annually and
has a maximum factor of 0.3 cts/kWh. This maximum has been reached in FY10-11 and cannot
be adjusted any higher. Since reliability related expenses are not projected to go lower than
FY10-11 spending levels, significant RCA under-collection may exist.

The base rate is used to cover non-fuel, non-purchased power, and non-RPS related expenses.
Base rate is used to cover expenses from debt service arising from capital projects except RPS
projects, operational and maintenance expense except RPS related, public benefit spending,
property tax, and pro-rated portion of the city transfer.

Since LADWP needs to sell substantial amounts of bonds in the near future to sustain its capital
expenditures, maintaining an “AA” credit rating is essential to minimize financing costs. To
maintain such a rating and mitigate potential rate increases, it is recommended the Board of
Water and Power Commissioners approve the following policies: (1) maintain debt service
coverage of 2.25, (2) maintain a minimum of $300 million of operating cash-on-hand, and (3)
maintain a capitalization ratio not exceeding 65 percent, (4) maintain adjusted debt service
coverage of 1.75, and (2) maintain full obligation coverage of 1.5.

Debt service coverage is the amount of cash available from operation divided by the debt service
amount. The debt service amount contains only LADWP’s direct debt. Adjusted debt service
coverage has the debt service amount containing regular debt and off-balance sheet debt. Full
obligation coverage deducted the city transfer from the cash available from operation and then
divides the amount over the total of regular and off-balance sheet debt. Off-balance sheet debt is
the debt owned by a third party, but LADWP will be responsible for the debt payment; for
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example, debt raised by Intermountain Power Agency and Southern California Public Power
Authority. Capitalization ratio is the ratio of the total direct debt divided by the total asset.

To achieve these various financial coverage parameters, the base rate factor will need to be
increased as necessary to meet the objectives of this IRP.

5.5.1 Rates Analysis for Cases

The retail electric rates, including estimated CO, emission expenses, for all 3 strategies are
shown on Figure 5-3 below. Factors driving the increases over the twenty-year period are: rising
fuel price, increased power reliability program spending, replacement of aging basin generating
units to meet once-through cooling and South Coast Air Quality District emission requirements,
replacement of coal generation to lower CO, emissions, installation of renewables generation
according to legislative mandates, and payment for emission allowances due to anticipated CO,
cap-and-trade program requirements.

The capital cost and the associated O&M expense of any new generation resource is priced at
2011 dollars with 1.5 percent escalation except for certain solar projects, which are priced at
levelized 2011 dollars due to anticipated pricing declines.

For each year, the retail rate through either the base rate or the energy cost adjustment factor is
raised sufficiently high enough to meet the various financial ratios recommended by financial
advisors to maintain LADWP’s “AA” bond rating.

Under the Recommended Case, customer rates are estimated to increase on average 6 percent to
7 percent per year over the next five years, and 3 percent to 4 percent per year over the next 20
years (see Figure 5-3).

The CO, emission allowance price is estimated to range from $24 per Metric Ton in 2013 to $45
per Metric Ton in 2030. The California Air Resources Board established an allocation cap, and
emissions exceeding this cap will require purchases of additional allowances or in some cases,
emissions below the cap can be used in future compliance periods.
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Assumptions used to model rate impacts can change. In order to reflect the variability in model
assumptions, a sensitivity analysis was performed to determine a realistic range of rate impact
trajectories. Figure 5-3 shows the retail price impact comparison of the 2011 IRP recommended
case bounded by a high and low range fuel price with a comparison to the 2010 IRP
recommended case. The high range assumes higher natural gas and coal costs while the low
range assumes minimal natural gas and coal costs. The current recommended case retail price
rate forecast is much lower than the 2010 IRP rate impact forecast for two major reasons. As
described in Section 3.2, the fuel price forecast is significantly lower for 2011, and the
assumption for GHG emissions cost was significantly lowered for 2011 after AB 32 regulations
were finalized in October 2011.
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Figure 5-3. Recommended Case - retail price impact bounded by high and low range fuel with
the 2010 IRP recommended case included for comparison.

Summarized in Figure 5-4 is the cost contribution from various environmental and reliability
programs towards the retail rates. One can draw the conclusion that there is a significant cost to

comply with various reliability and regulatory requirements while divesting of Navajo in 2015
and IPP in 2027.
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Figure 5-4. Electric rate contributions of environmental and reliability programs by fiscal year
based on the 2011-12 budget forecast (preferred case).

A few observations from Figure 5-4 can be made regarding the RPS and EE program. Firstly,
the influence of the RPS program on rates increases substantially through 2020 when the RPS
percentage of sales reaches 33%. Beyond 2020, the RPS component of rates begins to decline as
fuel savings increases over time with escalating fuel prices. Secondly, the EE program
component of rates increases over time as power system fixed costs are distributed over the
reduced energy sales attributable to the EE program.

The cost contributions from various environmental and reliability programs towards the retail
rates are summarized in Table 5-4.
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Table 5-4. Cost contributions from various environmental and reliability programs

Average Retail Rate

Retail Rate Impact at Retail Rate Impact at Impact 2011-2030
Program FY2020 (cents/kWh) FY2030 (cents/kwh) (cents/KWh)

33% RPS from 20% RPS 2.7 1.2 1.9
Preferred EE 0.8 1.9 1.0
Reli%?liﬁypsxg;am 0.5 0.4 03
Coal Divestiture 0.6 14 0.6
OTC Repowering 0.6 0.8 0.6
Total - Recommended 55 6.4 49

Case

Figures 5-5 and 5-6 further illustrate the impact to average residential and commercial/industrial
customer monthly bills from these environmental and reliability programs.
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Figure 5-5. Average residential customer bill (500 kWh/month) with environmental and
reliability programs by fiscal year based on the 2011-12 budget forecast
(preferred case).
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Figure 5-6. Average commercial/industrial customer bill (6,500 kWh/month) with
environmental and reliability programs by fiscal year based on the 2011-12 budget
forecast (preferred case).

Aside from the environmental and reliability improvement programs, increased fossil fuel
expenses also drive the rate increase, for example: (1) coal that feeds IPP is projected to climb
from 2011’s $1.88/mmbtu to 2027’s $3.72/mmbtu, and (2) natural gas at SoCal border is
projected to climb from 2011’s $4.10/MMBtu to 2030’s $8.6/MMBtu. If these fuel increases do
not materialize, then the average rate and cost curves shown in Figures 5-3 thru 5-6 will shift
downward; however, the cost of environmental and reliability programs will remain substantially
unchanged.

Because the analysis and conclusion are heavily dependent on a number of assumptions,
LADWP will watch to see if these unfold as assumed. If expectations change (e.g., because of
unanticipated technology changes, commodity price fluctuations, and policy changes), then the
long-term plan will need to be revisited. Under all cases, it is assumed that the following items
will occur, and that each will be central to LADWP regardless of the resource portfolio selected:

= Ensure that the power generation, transmission and distribution infrastructure operates in
a reliable and efficient manner. Continue the Power Reliability Program initiated in 2007
which improves maintenance practices, addresses aging power system infrastructure,
increases capital construction programs necessary to support load growth, and maintains
staffing levels to support reliability related work.

= Support and advocate incremental requirements in Title 24 and other Green Building and
appliance standards to reduce energy usage.
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= Re-power Scattergood, Haynes, and Harbor end of life in-basin generation consistent
with power system needs and environmental requirements.

= Continue to be self-sufficient, by maintaining system generation resources equal to or
greater than customer’s electrical needs.

= Provide sufficient generation, demand response, and limited short term purchases in Q3
to cover operating and replacement reserves in accordance to applicable federal and
regional reliability requirements.

= Maintain full control of transmission assets and continue to augment those assets
commensurate with load growth and renewable energy opportunities.

= Work with the Water System to develop programs that reduce the usage of electricity and
conserve water, as well as optimizing hydroelectric energy production.

= Maintain a “AA” credit rating, a debt service of at least 2.25 times, operating cash of
$300 million, capitalization ratio not greater than 65 percent, and electric rates lower than
neighboring investor owned utilities. In addition, LADWP will maintain net income
sufficient to ensure stable City Transfers.

Each of the targets listed above will be tested in the future to meet requirements for system

reliability, fiscal responsibility and environmental stewardship. Modifications will be made
as necessary to assure that these core principles are met.
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5.6

Near-term Actions

The actions needed to be taken by LADWP in the next two to four years are very similar no
matter what resource procurement strategy is chosen. From the development assumptions listed
above and projected resource procurement needs, the following actions are recommended to be
taken in the near-term:

1.

2.

w

10.

11.

12.

13.

14.

FINAL

Proceed with re-powering plans for generation units at the Haynes and Scattergood

Generation Stations.

Continue to investigate the technical and contractual options for coal-fired generation

to be compliant with SB 1368.

Replace the Navajo Coal Plant by 2015.

Implement recommendations contained in the recently completed Energy Efficiency

Market Potential Study.

Implement recommendations contained in the Ten-Year Transmission Assessment

Plan and the Reactive Power Management Study.

Develop a Demand Response Program to initially provide 5 MW of peak load

reduction capability by 2013 which will ramp up incrementally to 200 MW by 2020

and 500 MW by 2026.

Develop renewable strategies for geothermal, biogas, solar, and wind resources to

ensure increasing levels of renewable procurement in accordance with SB 2 (1X).

Complete a comprehensive study of issues associated with integrating increasing

amounts of variable energy resources such as wind and solar to reflect possible

megawatt limits for the LADWP electric power system.

Procure and develop advanced technologies in the areas of: weather forecasting

energy scheduling, customer kWh metering, high speed communications and

information systems, and large scale energy storage systems.

Develop and incorporate strategies to:

a. Fully utilize existing transmission assets;

b. Locate renewables as close as practical to the load center to reduce transmission
losses;

c. Preserve existing brown field sites to be repurposed for renewable or natural gas
generation;

d. Incorporate the concept of O&M cluster zones to maximize operational
efficiencies;

e. Assess and develop necessary transmission facilities to deliver electricity
generated from new facilities.

Develop a renewable energy feed-in tariff program to encourage 30 MW of

renewable generation resources to be developed by July, 2015.

Sign Power Purchase Agreements for an additional 200-300 MW of cost effective

renewable energy projects by 2014,

Encourage the development of an additional 50 MW of customer owned solar

projects before 2015.

Develop up to 30 MW of Solar on Los Angeles properties under public/private

partnership projects before 2015.
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15. Investigate the potential use of term physical gas supply arrangements, either with
contracts for physical supplies or futures contracts to limit LADWP’s exposure to
volatile gas prices. Include the flexibility for closing these contracts as well.
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5.7 Long-term Goals

The analysis and conclusions contained in this IRP are heavily dependent on a number of
assumptions, such as the projected fuel and purchase power costs, RPS target goals, renewable
generation costs, proposed state and federal mandates, and GHG emissions costs. If these
assumptions were to change, LADWP’s long-term strategies will need to change accordingly.

Integrated resource planning is an on-going process. LADWP will continue to adapt and refine

the IRP as the uncertainties are better understood, and policy direction and requirements are
solidified. A new IRP will be issued in 2012, and every two years thereafter.
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Appendix A
Load Forecasting

Appendix A. Load Forecasting

A.1 Overview

The 2011 Retail Sales and Demand Forecast (2011 Forecast) is a long-run projection of
electrical energy sales, production, and peak demands in the City of Los Angeles (City)
and Owens Valley. A flowchart of the forecast process is illustrated on Figure A-1. The
sections which follow describe the four key components shown on the flow chart: data
collection, sales and Net Energy for Load (NEL) forecast, peak demand forecast, and
hourly allocation.

Data Collection A
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Figure A-1. Overview of the load forecasting process
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A.2 Data Collection

Data collection is the first step in the process. LADWP purchases an economic forecast of
Los Angeles County from the Los Angeles Modeling Group of the University of
California of Los Angeles (UCLA) Anderson Forecast Project. The Los Angeles County
Forecast provides time series data for various demographic and economic statistics
beginning with year 1991 and continuing through the forecast horizon. For
demographic history and projections, LADWP uses the State of California
Department of Finance Demographic Research Unit. To gain further insight into
development patterns, LADWP purchases a construction forecast from McGraw-Hill
Construction service. The construction forecast gives a five-year view of construction
projects detailed by building types. Weather also affects energy sales and demand.
Weather data is collected from three key stations — Civic Center, Los Angeles Airport,
and Woodland Hills. The other key components in the forecast are from LADWP’s
own internal data. Historical sales, Net Energy for Load (NEL), billing cycles, electric
price, and budget data is incorporated into the forecast. The economic,
demographic, weather, and electric price data provide the key inputs to the models that
forecast retail electric sales.

A.3 Sales and NEL Forecast

The retail sales forecast is divided into seven separate customer classes; residential,
commercial, industrial, plug-in electric vehicle (PEV), intradepartmental, streetlight
and Owens Valley. The residential, commercial, industrial, and streetlight classes are
commonly used sales classes throughout the electric industry because they represent
relatively homogeneous loads. Intradepartmental sales are sales to the Water System
and are primarily related to water pumping activities.

The California Energy Commission’s PEV forecast has been adapted to the LADWP
service area. Further, PEV load is forecast as a separate class, which will facilitate
financial modeling due to the expected subsidies and production modeling as PEV
load has a unique load shape when compared to the residential class.

Owens Valley sales include all of the above sales classes. The Owens Valley service
area is separate and discrete from the Los Angeles service area. Because of limited land
available to be developed, Owens Valley sales exhibit very slow growth rates, and total
sales are relatively small compared to total LADWP system sales. As such, Owens
Valley sales are rolled into a single class and forecast separately.

The forecast model consists of six single equations plus the adapted PEV forecast. For
the residential, commercial, and industrial sales classes, the equations are estimated
using Generalized Least Squares regression techniques. Historical sales for each
customer class are the dependent variables. Sales are regressed against a
combination of the demographic, economic, weather, and electric price variables.
Binary variables are used to account for extraordinary events like earthquakes, civil
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disturbances, billing problems, and the California Energy Crisis. The equations fit
historical data quite accurately, producing coefficients of determination (R-Squared)
statistics greater than 80 percent. For the streetlight, intradepartmental, and the
Owens Valley sales classes, time trend models are used. The results of the six equations
plus the PEV forecast are summed to forecast Total Sales to Ultimate Customers (Sales).

The Retail Sales Forecast represents sales that will be realized at the meter. The NEL
forecast is a function of the Sales forecast. The NEL is forecast by adjusting annual
forecasted Sales upward by a historic average loss factor and then allocating a portion of
the annual energy to each calendar month based on historical proportions. Loss factor
has the potential to change on the way that the System is run. Electricity generated in
distant places will have a higher loss factor than electricity generated located locally. The
change in loss factor is accounted for in the resource planning models.

The 2011 Forecast includes committed energy efficiency and customer self-generation.
Committed energy efficiency includes budgeted utility programs and expected energy
efficiency gains from the Huffman Bill lighting standards. Expected Huffman Bill
energy efficiency savings were developed by Global Energy for the 2010 LADWP
Energy Potential study. Since the 2011 Forecast is created early in the planning process,
budgeted utility energy efficiency programs are subject to change. Planners using the
2011 Forecast should be aware of the potential changes and make appropriate
adjustments.  Forecasting self-generation which currently is almost entirely focused on
solar rooftops in the LADWP service area follows a process similar to the energy
efficiency. Planners working with energy efficiency and self-generation data should be
careful to include only the incremental impacts of the programs on retail sales In the
Forecast, energy efficiency and self-generation savings are expected to occur uniformly
throughout the year as a simplifying assumption.

A.4 Peak Demand Forecast

The next step is to forecast annual peak demand. The drivers for forecasted peak demand
are temperature, load growth, and time of the summer. The temperature variable
used in the estimation is the weighted-average of three weather stations. The temperature
variable incorporates heat buildup effects and humidity. Temperature is then divided
into splines using a unique megawatt- response per degree estimate for different
levels of temperature. Ordinary Least Square regression techniques are used to model
maximum weekday summer daily hourly demand against the temperature splines and
the time of the summer. The constant that is estimated from the regression model is
assumed to be the weather-insensitive demand at the peak hour. To forecast the peak
demand, it is assumed that the peak will occur in August and that the peak day
temperature is equal to the forty-year historical mean peak day temperature. Peak
demand then is assumed to grow at the same rate as sales.

The forecast process described above produces the trend (or base case) forecast.

LADWP also produces alternative peak demand forecasts. LADWP wants to ensure
that it can meet native demand with its own resources. System response to weather is
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uncertain. Temperature and humidity are the primary influences, but other variables
such as cloud cover and wind speed can also influence the load. The problem is further
complicated by the fact that LADWP serves three distinct climate zones including the Los
Angeles Basin, the Santa Monica Bay Coast, and the San Fernando Valley. To prepare for
these uncertainties, LADWP formulates its alternative cases by examining expected
demands at different temperatures. Based on the Central Limit theorem, it is assumed
that the normal distribution produces unbiased and efficient estimators of the true
distribution of peak day temperatures. The normal distribution is estimated from the 40
year historical sample of peak day temperatures. From the normal distribution, the
probability that the peak day temperature will be below a given temperature can be
determined. For the one-in-ten case, it is the given temperature where ninety percent of
the time the actual peak day temperature is expected to be below it and ten percent of
the time the actual temperature will be above it. Similar calculations are performed
for the one-in-five and one-in-forty cases. These temperatures are input into the peak
demand regression model to provide the alternative peak demand forecasts.

In the Integrated Resource Plan, LADWP uses the One-in-Ten Case Peak Demand
forecast rather than the Base Case forecast. LADWP’s policy regarding obligation to
serve is to be self-sufficient in supplying native load and not rely on external energy
markets. The Base Case Peak Demand forecast falls short of this standard since it is
expected that fifty percent of the time actual peak demands will exceed the Base Case
Peak Demand forecast. The One-in-Ten Case provides LADWP ninety percent
confidence that the forecasted peak demand will not be exceeded in any given year.

A.5 Hourly Allocation

The final step of the process is to forecast a monthly peak demand and load for each hour
in the year. Monthly peak demands, outside of the August annual peak, are forecast
using the load factor formula. The historical average monthly load factor and the
forecasted NEL for each month are the known inputs. To forecast load for each hour of
the year, the Loadfarm algorithm developed by Global Energy is used. The inputs into
Loadfarm are a historical system load shape, monthly forecasted energy, and monthly
forecasted peak demand. The system load shape is developed using a ranked-average
procedure permuting historical loads so that all peaks occur on the fourth Thursday in
August. Table A-1 contains the numerical 2011 Forecast.
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Table A-1. TREND CASE ENERGY SALES AND PEAK DEMAND

Total Sales

SECTOR SALES to Ultimate Net Energy Peak

Residential Commercial Industrial  Miscellaneous* PHEV Customers for Load Demand

Fiscal Year (GWh) (GWh) (GWh) (GWh) (GWh) (GWh) (GWh) (MW)1
2000-01 7,542 12,107 2,754 531 0 22,934 25,688 5,299
2001-02 7,282 11,843 2,496 528 0 22,149 24,903 4,805
2002-03 7,358 12,077 2,383 545 0 22,363 25,370 5,185
2003-04 8,061 12,408 2,485 565 0 23,520 26,701 5,410
2004-05 7,907 12,374 2,447 551 0 23,279 26,338 5,418
2005-06 8,051 12,580 2,451 551 0 23,634 26,828 5,667
2006-07 8,495 12,984 2,332 567 0 24,378 27,502 6,102
2007-08 8,540 13,134 2,366 576 0 24,617 27,928 6,071
2008-09 8,578 13,084 2,303 560 0 24,526 27,447 6,006
2009-10 8,300 12,463 2,073 532 0 23,369 26,526 5,709
2010-11 8,181 12,270 2,116 485 1 23,053 25,972 6,142
2011-12 8,398 12,280 2,074 499 6 23,257 26,301 5,642
2012-13 8,382 12,308 2,063 491 14 23,258 26,235 5,650
2013-14 8,320 12,395 2,053 484 31 23,283 26,329 5,652
2014-15 8,383 12,531 2,057 477 62 23,510 26,537 5,713
2015-16 8,479 12,623 2,058 478 94 23,732 26,850 5,762
2016-17 8,588 12,765 2,058 479 120 24,010 27,093 5,840
2017-18 8,718 12,905 2,058 481 139 24,301 27,420 5,911
2018-19 8,860 13,048 2,059 483 166 24,615 27,772 5,990
2019-20 9,016 13,192 2,059 484 194 24,946 28,215 6,072
2020-21 9,172 13,385 2,060 486 236 25,339 28,582 6,160
2021-22 9,329 13,564 2,060 488 263 25,704 28,998 6,271
2022-23 9,476 13,683 2,060 490 287 25,996 29,334 6,345
2023-24 9,640 13,801 2,061 491 312 26,304 29,750 6,420
2024-25 9,807 13,919 2,061 493 336 26,616 30,030 6,498
2025-26 9,970 14,035 2,061 495 360 26,920 30,375 6,574
2026-27 10,132 14,151 2,062 497 384 27,226 30,720 6,650
2027-28 10,295 14,265 2,062 498 409 27,530 31,100 6,726
2028-29 10,454 14,378 2,063 500 432 27,826 31,362 6,786
2029-30 10,609 14,489 2,063 502 456 28,120 31,732 6,875
2030-31 10,771 14,604 2,064 504 481 28,423 32,075 6,948
2031-32 10,935 14,734 2,064 505 506 28,744 32,471 7,026
2032-33 11,096 14,864 2,064 507 529 29,061 32,757 7,106
2033-34 11,258 14,994 2,065 509 553 29,379 33,153 7,184
2034-35 11,421 15,123 2,065 510 577 29,697 33,512 7,263
2035-36 11,583 15,252 2,066 512 603 30,016 33,907 7,342
2036-37 11,743 15,380 2,066 514 626 30,328 34,189 7,420
2037-38 11,899 15,508 2,066 516 650 30,640 34,577 7,498
2038-39 12,054 15,636 2,067 517 674 30,949 34,927 7,574
2039-40 12,211 15,764 2,067 519 700 31,262 35,316 7,651

Table updated through December 2010
Annual Percent Change

1991-2001 1.03% 0.55% -1.02% 0.53% 0.50% 0.48% -0.02%
2001-10 1.07% 0.32% -3.11% 0.04% 0.21% 0.36% 0.83%
2010-16 0.36% 0.21% -0.13% -1.79% 0.26% 0.20% 0.16%
2010-20 0.83% 0.57% -0.07% -0.94% 0.66% 0.62% 0.62%
2009-30 1.24% 0.76% -0.02% -0.29% 0.93% 0.90% 0.93%
2009-40 1.30% 0.79% -0.01% -0.08% 0.97% 0.96% 0.98%

“Includes Streetlighting, Owens Valley, and Intra-Departmental
! Weather normalized
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2011 Retail Electric Sales and Demand Forecast
Overview

The 2011 Forecast (Forecast) supersedes the April 2010 Retail Electric Sales and
Demand Forecast as the City of Los Angeles Department of Water and Power’s
(LADWP) official Power System Forecast. The Forecast is the basis for LADWP Power
System planning activities including but not limited to Financial Planning, Integrated
Resource Planning (IRP). Transmission and Distribution Planning and Wholesale
Marketing.

Because the Forecast is a public document, only publically available information is used
in its development. (This practice has become a standard among California electric
utilities.) LADWP Planners wishing to use their own proprietary data should adjust the
Forecast accordingly. The Load Forecast Group (LFG) is available to help Planners
make adjustments and produces an Unmitigated and Gross Forecast to facilitate those
adjustments.

Data Sources

1. Historical Sales reconciled to the Consumption and Earnings Report prepared by
General Accounting.

2. Historical NEL, Peak Demand and Losses reconciled to the Powermaster database
located at the Energy Control center.

3. Historical weather data is provided by the National Weather Service and Los
Angeles Pierce College.

4. Historical Los Angeles County employment data is provided by the State of
California Economic Development Division using the March 2009 Benchmark.

5. Historical population estimates and projections are provided by the State of
California Department of Finance.

6. The long-term Los Angeles County economic forecast with quarterly short-run
updates is provided by UCLA Anderson Forecast.

7. The construction activity forecast is provided by McGraw-Hill Construction.

8. The plug-in hybrid electric vehicle (PHEV) forecast is based on the California
Energy Commission (CEC) statewide PHEV forecast.

. The port electrification forecast is provided by the Port of Los Angeles.

10. The housing forecast is informed by the City of Los Angeles “Housing that
Works™ plan.

11. The energy efficiency forecast is based on approved LADWP-based programs
through fiscal year 2013 and the forecasted impacts of the Energy Independence
Security Act (EISA) and the Huffiman Bill on residential lighting. Historical
mnstallation rates are provided by the Energy Efficiency group.

12. Historical solar rooftop installations and objectives are provided by the Solar
Energy Development group.

13. Electric Price Forecast 1s developed by Financial Services organization.

Page 3
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Historical data is current through December 2010.
Five-Year Sales Forecast

The Retail Sales Forecast represents sales that will be realized at the meter through Fiscal
Year End 2013. After FYE 2013, some of the forecasted sales will not be realized at the
meter due to the incremental impacts of LADWP-sponsored energy efficiency programs.
Available in-house is a Gross Forecast which forecasts sales before the impacts of energy
efficiency and solar rooftop. The purpose of the Gross Forecast is to allow modeling of
different energy efficiency and distributed generation scenarios.

The historical accumulated Energy Efficiency and Solar Saving are from 1999 forward
and only include LADWP installed savings. Since July 1, 2006, LADWP-installed
Energy Efficiency savings are 715 GWH for which LADWP recovers lost revenue. In
the Forecast, energy efficiency and solar savings are expected to occur uniformly
throughout the year as a simplifying assumption. Installation schedules are difficult to
prepare because they rely on the customers allowing the installation to occur.

Retail sales decrease of 1.4 percent in Fiscal Year 2010-11 is partially attributed to a
cooler than normal summer which has already occurred. Likewise, the 0.7 percent
increase in Fiscal Year 2011-12 includes the cooler summer in 2010 compared against
normal summer weather.

Forecasted Energy Efficiency is based on the California Energy commission definition of
“committed “ energy efficiency which is LADWP budget through FYE 2013 and
forecasted Huffiman bill savings. The long-run LADWP energy efficiency goal is to
reach the AB 2021 objective of 10 percent savings during the time period 2007 through
2016, The targeted goal for rooftop solar installations is 148 MW by 2020.

Short-Run Growth

Accumulated
EE & Solar
Fiscal Year Retail Sales Savings Gross Sales
YOY Growth
Ending June 30 (GWH) Rate (GWH) (GWH)
2009-10 23369 1289 24658
Forecast

2010-11 23051 -1.4% 1465 24516
2011-12 23221 0.7% 1672 24893
2012-13 23175 -0.2% 1965 25140
2013-14 23258 0.4% 2217 25475
2014-15 23641 1.6% 2334 25975

! Actual sales through December 2010

Page 4
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Growth in annual peak demand over the next ten years is 0.8 percent.

Long-Run Growth

Base Case Growth One-in-Ten
Fiscal Peak Rate Peak
Year End Demand Base Year Demand
June 30 (MW) 2010-11 (MW)
2010-11 5589 6042
Forecast
2015-16 5809 0.8% 6277
2020-21 6211 1.0% 6710
2030-31 7000 1.1% 7560
2040-41 7780 1.1% 8403

"Weather-normalized. Actual peak was 6142 MW.

In 2010, the System set its calendar annual peak at 6142 MW on September 27, 2010 on
a day that was a one-in-thirty-seven weather event. The weather-adjusted one-in-two
peak for 2010 is 5589 MW. The following graph of the One-in-Ten peak demand
forecast is used for the Integrated Resource Plan (IRP). In the 1990s through 2003,
annual System load factors were trending slowly upward. Since 2006, System load
factors are trending down. Two factors are generally thought to be contributing to this
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effect. Most customers are making greater efforts to conserve energy but during extreme
weather events safety and comfort predominate over conservation causing the peak to
spike. Much of the historical and forecasted energy efficiency effort is lighting which
has a greater impact on consumption rather than peak which lowers the load factor.

One-in-Ten Peak Demand Comparisons
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0 T T r r - r r T - T
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| —— 2011 Forecast —&— April 2010 Forecast |

The Peak Demand Forecast is primarily used in the following arcas:

Integrated Resource Planning
Wholesale Energy Marketing
Distribution Planning
Transmission Planning

W=

In Integrated Resource Planning, LADWP uses the One-in-Ten Case Peak Demand
forecast rather than the Base Case forecast. LADWP’s policy is to ensure reliability in
times of volatility by controlling its own generation capacity. Planning generation
resources at the one-in-ten level has proven over the years to be an effective tool in
meeting the reliability policy. The one-in-ten case is based on historical peak day
weather events and uses a statistical model and the underlying retail sales forecast to
forecast an annual peak demand.

Plausibility

To measure plausibility we compare the current forecast to historical periods. Data is
available electronically from 1978 forward. A direct comparison is not appropriate
because the forecast period includes programs that reduce all forms of energy
consumption due to an aggressive regulatory agenda primary aimed at reducing
greenhouse emissions. Instead the unmitigated forecast is compared against history. The
unmitigated forecast is the forecast that would occur before the impacts of AB 32 and AB
2021 are considered. It might also be considered a “business-as-usual™ case.

Page 6
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The decline in forecasted sales 2008 through 2010 is most directly compared to the
decline in sales between 1992 and 1994. The 1992 through 1994 time period was
difficult for Los Angeles in many aspects. An economic slump occurred mostly created
by the downsizing of the aerospace industry but it also was time of civil unrest and
natural disaster. The combination of events caused a major migration of people leaving
Los Angeles. Peak-to-Trough sales declined 7 percent in the 1992 through 1994 time
period. The following table shows all the peak-to-through declines since 1978. The chart
then gives visual evidence of the long-term perspective.

Peak-to-Trough Analysis

GWH Percent

Years Decline Decline
2008-2010 1,910 83%
1992-1994 1,421 7.0%
2000-2002 572 2.6%
1979-1980 322 1.86%
1981-1982 145 0.8%

Retail Sales before Regulatory Impacts

W Retail Sales

Primarily due to the recession that began in December 2007 and ended in June 2009, the
historical sales experienced a decline of 8.3 percent in the 2008 through 2010 time
period. While the 1992-94 sales decline was specific to Los Angeles and the aerospace
industry, in 2008-2010 the decline in Los Angeles mirrored the malaise in the national
economy. Most economic models based on history would have predicted a faster
economic recovery given the amount of publicly-announced fiscal and monetary
stimulus. The actual fiscal stimulus was below the announced target. According to
www.recovery.gov , only 40% of the funds made available by Recovery Act have been
spent as September 2010. Monetary policy has worked for large firms that can reach
international markets as the S&P 500 in 2010 neared historical peak earnings. S&P 500
companies have created over one million jobs in the USA according to Economy Policy
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Institute. Small firms continue to struggle as loan requirements are stringent and there is
a reluctance to invest given the economic uncertainty. UCLA Anderson is forecasting the
Los Angeles County to remain in the recovery phase until 2012. Historically, it will be
the longest combined recession and recovery since World War IL

Variables in the Forecast

Population: A new United States Census was taken in April 2010. Local data 1s
expected by June 2011, Historical population data is likely to be recast as interim data
between forecasts is based on statistical studies. Los Angeles is a particularly difficult
place to estimate population due to the highly transient nature of the citizenry. Los
Angeles experiences high levels of foreign immigration and domestic out-migration. It
was thought that the majority of out-migration was to Riverside and San Bernardino
counties. Los Angeles renters moved to these counties to become homeowners. The
housing crisis changed the migration pattern and there is uncertainty whether or not this
long-time historical pattern will resume.

SB 375: SB 375 layers statewide guidelines onto local planning decisions. It favors
redevelopment, known as brown field development. near transportation centers over new
(green field) development. The goal is to reduce vehicle miles traveled thereby reducing
emissions. Most development in Los Angeles is brown field development. However,
brown field development is more complicated and expensive than green field
development so overall development could slow. The City of LA’s “Housing that
Works™ plan fits well into the SB 375 structure. Residential construction activity is
forecasted to be historically slow during the recovery so it will take some time to see the
ultimate outcome of SB 375 and the “Housing that Works™ plan.

Emission Allowances: AB 32 seeks to reduce emissions to 1990 levels using a cap-and
trade scheme to begin in 2012. Program is designed to protect utilities and consumers but
experience informs us that unintended consequences could arise as occurred during
energy deregulation in the late 1990s.

Plug-in Hybrid Electric Vehicles (PHEV): The Forecast adopted the CEC forecast for
PHEV adoption rate. LADWP is making PHEVs a key strategic initiative so adoption
rates could be faster. On the other hand, there are competing technologies to PHEVs that
the public may choose. Other credible forecasts including the United States Energy
Information Administration have significantly lower forecasts for PHEV adoption citing
problems with battery technology. The Forecast adapted an EPRI charging load profile
for PHEVs. LADWP in-house strategies could significantly alter that charging profile.

Energy Efficiency: According to the State of California Strategic Plan, achieving the
energy efficiency goals relies on new emerging technologies. The timing of the market
availability and the adoption rates for the new technologies is unknown.

Smart Grid: It 1s unknown when LADWP will complete its Smart Grid program. Some
believe that developing a Smart Grid system is a necessary precondition towards a
successful PHEV program. Also Smart Grid is an important component towards
achieving energy efficiency goals in the residential sector.
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Vacancy Factor in Residential Sector: Vacancy rose faster than expected in the
recession. Some of the vacancy rate was due to households combining and living in the
same structure. Vacancy could rapidly swing lower as the economy begins to expand.
The Forecast has vacancy rate returning to five percent which is the long-term average by
2015.

Vacancy Factor in Commercial Sector: High vacaney factor is expected to remain more
persistent in the commercial sector as models for delivery of services especially in retail
change. The rise of big-box retail stores and the Internet have crowded out the small
retail shop owner over the past twenty years. There is a smaller need for a physical
presence.
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Los Angeles Department of Water and Power
2011 Power Integrated Resource Plan

Appendix A
Load Forecasting

FISCAL
YEAR

2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10

FISCAL
YEAR

2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2018-20
2020-21
2021-22
2022-23
2023-24
2024-25
2025-26
2026-27
2027-28
2028-29
2029-30
2030-31
2031-32
3032-33
2033-34
2034-35
2035-36
2036-37
2037-38
2038-39
2035-40

JUL

4799
4910
5337
5402
5667
5102
5341
5128
5569

JUL

5511
5252
5249
5238
5315
5383
5449
5512
5581
5653
5731
5829
5896
5964
5035
6104
6173
6243
6297
6377
6444
6515
6574
6660
6732
5804
5861
6946
7016
7087

AUG

4805
4874
5410
5123
5405
5305
6071
5384
5553

AUG

5592
5639
5635
5633
5725
5809
5891
5962
6041
6123
6211
6323
6396
6471
6549
6625
5701
6778
6838
6926
7000
7078
7157
72386
7314
7393
7472
7549
7626
7703

SEP

4681
5185
5273
5418
5093
56586
5917
5472
5709

SEP

6142
5254
5251
5250
5336
5415
5492
5559
5632
5710
5792
5896
5964
6034
6107
6179
6249
6321
6377
6459
6528
6601
6661
5748
6822
6895
6954
7040
ir 5 61
7184

PEAF DEMAND - MW
2011 ENERGY AND DEMAND FORECAST
2001-2002 THROUGH 2039-2040
FISCAL YEAR

HISTORICAL

ocT NOV DEC JAN FEB

4604 3694 3626 3632 3576
4463 4039 3735 3878 3724
4159 3825 3887 3B32 3606
4087 3701 3956 3B4B 3698
4692 4040 3732 3708 3702
4529 4406 3965 4023 3694
4557 4052 3908 3908 3778
5647 3997 4176 3707 3872
4510 3794 3918 3925 3756

FORECAST

oCT Nov DEC JAN FEB

4900 4457 3786 3813 3787
4477 3947 3917 3810 3788
4474 3945 3915 3803 3777
4475 3937 3907 3859 3832
4550 3985 3984 232908 388l
4619 4046 4015 3956 3928
4686 4096 4064 4002 3975
4744 4143 4111 4052 4024
4807 4194 4162 4104 4077
4873 4249 4217 4160 4124
4944 4307 4274 4232 4204
5033 4381 4348 4280 4252
5092 4431 4398 4330 4301
5152 4482 4448 4381 43346
5214 4536 4501 4432 4402
5275 4588 4553 4482 4451
5336 4640 4604 4532 4501
5397 4692 4656 4571 4518
5445 4733 4696 4630 4599
5516 4793 4756 4678 4647
5575 4843 4BO6 4730 4698
5637 4897 4859 4773 4711
5688 4941 4903 4835 4802
5763 5005 4967 4887 4854
5826 5060 5021 4839 4906
5889 5114 5075 4981 4911
5539 5157 5118 5043 5009
6013 5221 5181 5094 5059
6074 5273 5233 5145 5110
6136 5326 5286 5186 5107

Weather Normalized for Fiscal Year 2010-11 is 5589 Mw.

Financial Services
Load Forecasting

Los Angeles
Department of Water
and Fower

MAR

3421
3932
4080
3583
3677
4214
3868
37086
3597

3787
3784
77
3832
3881
3929
3974
4024
4076
4132
4203
4251
4300
4351
4401
4451
4501
4540
4598
4646
4698
4740
4802
4854
4906
4947
5008
5059
5110
5151

APR

3599
3860
5161
3815
3582
4059
4769
5064
3523

APR

4091
4088
4090
4159
4223
4285
4338
4397
4458
45323
4605
4659
4713
4771
4827
4882
4938
4982
5047
5101
5158
5205
5273
5331
5388
5435
5502
5558
5615
5660

MAY

41777
4782
5316
4629
4587
4840
5303
4761
3818

MAY

4409
4407
4408
4482
4549
4615
4672
4735
4800
4870
4958
5016
5075
5136
5197
5256
5317
5364
5433
5492
5553
5603
5677
5739
5801
5851
5523
5984
6044
6093

JUN MAXIMUM

4493
4522
4448
4524
5498
4729
6006
4304
4322

JUN

4670
4668
4668
4746
4817
4886
4946
5012
5081
51585
5248
5309
5371
5436
5500
5563
5627
5677
5750
5812
5877
5930
6008
6074
6139
6192
6269
6332
6396
5448

4805
5185
5410
5418
5667
5102
6071
5647
5709

MAX IMUM

6142
5639
5635
5633
5725
5809
5891
5962
6041
6123
6211
6323
6396
6471
5549
56625
6701
6778
6838
6926
7000
7078
7157
72386
7314
7393
7472
7549
T626
7703

1/31/2011

Page 11
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Los Angeles Department of Water and Power
2011 Power Integrated Resource Plan

Appendix A
Load Forecasting

FISCAL
YEAR

2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-0%
2009-10

FISCAL
YEAR

2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2019-20
2020-21
2021-22
2022-23
2023-24
2024-25
2025-26
2026-27
2027-28
2028-29
2029-30
2030-31
2031-32
3032-33
2033-34
2034-35
2035-36
2036-37
2037-38
2038-39
2039-40

Financial

JUL

1233
2009
2140
2071
2100
2406
2287
2262
2041

JUL

2084
2280
2279
2274
2308
2337
2366
2393
2423
2455
2488
2531
2560
2589
2620
2650
2680
2710
2734
2769
2798
2829
2854
2891
2523
2954
2979
3016
3046
3077

AUG

1944
1986
2187
2171
2187
2246
2289
2347
2172

AUG

1925
2311
2310
2305
2339
2369
2398
2426
2456
2488
2522
2566
2595
2625
2656
2687
2717
2747
2771
2807
2836
2867
2823
2931
2963
25324
3020
3057
3088
3119

Services

Load Forecasting

SEP

1985
2015
2163
216l
2043
2196
2173
2229
2155

SEP

1981
2182
2180
2176
2208
2236
2264
2290
2318
2349
2381
2422
2449
2478
2507
2536
2564
2553
2616
2649
2677
2707
2731
2767
2797
2826
2850
2886
2915
2944

MINTMUM DEMAND - MW
2011 EMERGY AND DEMAND FORECAST
2001-2002 THROUGH 2039-2040
FISCAL YEAR

oCT

1927
1940
1808
2061
2083
2083
2146
2182
2049

L] el

2029
21230
2189
2185
2217
2245
2273
2299
2328
2358
23390
2431
2459
2487
2517
2546
2575
2604
2626
2660
2688
2717
2742
2778
2808
2838
2862
2887
2926
2956

HISTORICAL
NOV DEC JAN
1879 1588 2010
1917 1984 1996
1982 2030 2107
2057 2108 1984
2085 2128 2109
2088 2242 2276
2106 2114 2229
2091 2155 2131
2050 2170 2142

FORECAST
NOV DEC JAN
2045 2091 2101
2126 2075 2100
2125 2074 2098
2121 2070 2127
2152 2100 2154
2173 2127 2180
2206 2153 2205
2232 2178 2233
2260 2205 2262
2289 2234 2293
2320 2264 2332
2360 2303 2359
23B7 2329 2386
2415 2356 2415
2443 2384 2442
2472 2412 2470
2499 2439 2498
2527 2466 2519
2549 2488 2552
2582 2520 2578
2609 2546 2607
2638 2574 2630
2662 2597 2665
2696 2631 2693
2726 2660 2722
2755 2688 2745
2778 2711 2779
2812 2744 2807
2841 2772 2835
2869 2800 2858

Los Angeles
Department of Water
and Power

FEB

1936
1996
2102
2083
2074
2170
2190
2135
2107

FEB

2146
2223
2140
2171
2199
2305
2252
2280
2310
2420
2382
2409
2437
2544
2494
2522
2550
2651
2605
2633
2662
2764
2721
2750
2780
2882
2838
2866
2895
2997

MAR

1s81l
1913
1931
1982
2114
2080
2121
2117
2047

MAR

2130
2128
2124
2155
2183
2210
2235
2263
2293
2324
2364
2391
2419
2447
2476
2503
2532
2553
2586
2613
2642
2666
2701
2730
2759
2783
2817
2845
2874
2897

AFR

1932
1858
1926
1944
2041
2036
2125
2022
2015

APR

2167
2165
2161
2193
2221
2248
2274
2303
2332
2364
2405
2433
2461
2490
2519
2547
2576
2598
2631
2659
2688
2712
2748
2777
2807
2831
2866
2885
2924
2947

MAY

1875
1892
1912
13925
2068
2050
2078
2062
2000

MAY

2190
2188
2184
2216
2244
2272
2298
2327
2357
2389
2431
2458
2487
2516
2545
2574
2603
2625
2659
2687
2716
2741
2777
2807
2837
286l
2896
2925
2955
2978

JUN AVERAGE
1942 1936
1996 1959
2095 2032
2035 2049
2122 2096
2152 2170
2192 2171
1497 2144
2066 2085

JUN AVERAGE
2088 2081
2087 2171
2083 2162
2113 2176
2140 2205
2167 2240
2192 2260
2219 2287
2248 2316
2279 2353
2318 2383
2344 2417
2371 2445
2400 2480
2427 2503
2455 2531
2482 2560
2504 2552
2536 2613
2562 2643
2591 2672
2614 2705
2648 2728
2677 2761
2705 2780
2728 2824
2762 2846
2790 2878
2818 2907
2840 2940
1/31/2011
Page 12
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Los Angeles Department of Water and Power Appendix A
2011 Power Integrated Resource Plan Load Forecasting

NET ENERGY FOR LOAD- GWH
2011 ENERGY AND DEMAND FORECAST
2001-2002 THROUGH 2039-2040
FISCAL YEAR

HISTORICAL
FISCAL
YEAR JUL AUG SEP QCT NoV DEC JAN FEB MAR APR MAY JUN TOTAL

2001-02 2206 2338 2138 2109 1965 2044 2100 1830 1972 1966 2068 2168 24503
2002-03 2391 2324 2306 2056 2005 2076 2077 1854 2089 1957 2104 2111 25370
2003-04 2581 2621 2352 2262 1983 2139 2119 1964 2136 2069 2253 2221 26701
2004-05 2460 2444 2440 2175 2051 2187 2166 1512 2101 2020 2209 2172 26338
2005-06 2582 2572 2232 2221 2076 2154 2141 1927 2143 2015 2238 2527 26828
2006-07 2935 2589 2398 2187 2142 2227 2178 18972 2200 2091 2267 2318 27502
2007-08 2664 2760 2420 2267 2119 2222 2251 2079 2144 2132 2288 2580 27928
2008-09 2701 2703 2528 2406 2115 2240 2187 1962 2131 2069 2253 2152 27447
2009-10 2597 2523 2542 2176 2030 2201 2151 1917 2087 1985 2078 2239 26526

FORECAST
FISCAL
YEAR JUL AUG SEP oCcT NOV DEC JAN FEB MAR APR MAY JUN TOTAL

2010-11 2373 2424 2311 2171 2069 2165 2121 1910 2086 2017 2149 2169 25965
2011-12 2484 2539 2327 2210 2046 2141 2119 1578 2084 2016 2148 2168 26260
2012-13 2482 2537 2325 2208 2045 2140 2115 1505 2080 2012 2144 2164 26157
2013-14 2478 2532 2321 2204 2041 2136 2146 1932 2110 2041 2175 21985 26311
2014-15 2514 2569 2354 2236 2071 2167 2173 10857 2137 2067 2203 2223 26672
2015-16 2546 2602 2384 2265 2097 2195 2200 2051 2164 2093 2230 2251 27078
2016-17 2577 2634 2414 2293 2123 2222 2226 2004 2189 2117 2256 2277 27331
2017-18 2607 2665 2442 2319 2148 2247 2253 202% 2216 2143 2284 2305 27658
2018-19 2640 2698 2472 2348 2174 2275 2283 2056 2245 2171 2313 2335 28010
2019-20 2674 2733 2504 2379 2203 2305 2314 2154 2275 2201 2345 2367 28453
2020-21 2710 2770 2538 2411 2233 2336 2354 2120 2315 2239 2385 2408 28820
2021-22 2757 2818 2582 2453 2271 2377 2381 2144 2341 2264 2413 2435 29236
2022-23 2789 2850 2612 2481 2297 2404 2408 2168 2368 2290 2440 2464 29572
2023-24 2821 2883 2642 2510 2324 2432 2437 2264 2396 2318 2469 2493 29987
2024-25 2854 2917 2673 2539 2351 2460 2465 2220 2424 2344 2498 2522 30268
2025-26 2887 2951 2704 2569 2378 2489 2492 2245 2451 2371 28526 2550 30613
2026-27 2920 2984 2735 2598 2405 2517 2520 2270 2479 2397 2554 2579 30957
2027-28 2953 3018 2765 2627 2432 2545 2542 2359 2500 2418 2577 2601 31337
2028-29 2978 3044 2789 2650 2453 2567 2575 2319 2532 2449 2610 2634 31600
2029-30 3016 3083 2825 12683 2485 2600 2602 2343 2559 2475 2637 2662 31969
2030-31 3048 3115 2855 2712 2511 2627 2631 2369 2587 2502 2666 2691 32313
2031-32 3082 3150 2886 2742 2538 2656 2654 2460 2610 2525 2650 2715 32709
3032-33 3109 3178 2912 2766 2561 2680 2689 2421 2644 2557 2725 2751 32995
2033-34 3150 3220 2550 2802 2555 2715 2718 2448 2673 2585 27bBb 2781 33391
2034-35 3184 3254 2982 2833 2623 2745 2747 2474 2702 2613 2784 2810 33750
2035-36 3218 3289 3014 2863 2651 2774 2770 25665 2725 2635 2808 2834 34145
2036-37 3245 3317 3039 2887 2673 2797 2805 2526 2758 2667 2842 2869 34427
2037-38 3285 3358 3077 2923 2706 2832 2833 25651 2786 2694 2871 2898 34814
2038-39 3318 3352 3108 2952 2734 2860 2861 25677 2814 2721 2900 2527 35165
2039-40 3352 3426 3139 2982 2761 2889 2884 2667 2836 2743 2923 20951 35554

Los Angeles
Financial Services Department of Water 1/31/2011
Load Forecasting and Power Page 13
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Los Angeles Department of Water and Power
2011 Power Integrated Resource Plan

Appendix A
Load Forecasting

FISCAL
YEAR

2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10

FISCAL
YEAR

2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2019-20
2020-21
2021-22
2022-23
2023-24
2024-25
2025-26
2026-27
2027-28
2028-29
2029-30
2030-31
2031-32
3032-32
2033-34
2034-35
2035-36
2036-37
2037-38
2038-39
2039-40

Financial

Load Forecasting

JUL AUG
1971 18948
1877 1932
1948 2164
1891 2120
1998 2176
2234 2390
2147 2253
2383 2143
1882 2127
JUL AUG
1943 1587
2026 2114
2022 2111
2017 2109
2055 2150
2081 2178
2106 2205
2125 2231
2155 2259
2182 2289
2211 2320
2248 2359
2273 2385
2298 2412
2324 2440
2350 2468
2375 2495
2401 2523
2426 2550
2450 2576
2475 2603
2501 2631
2528 28660
2555 2689
2682 2718
2609 2746
2635 2775
2662 2803
2688 2831
2714 2860
Services

TOTAL SALES TO ULTIMATE CUSTOMERS-
2011 ENERGY AND DEMAND FORECAST

SEP

2055
1977
2200
2116
2151
2304
2365
2300
2253

2068
2153
2152
2150
2192
2219
2246
2272
2300
2329
2360
2398
2424
2451
2480
2507
2534
2562
2589
2615
2642
2670
2639
23 e
2756
2784
2813
2841
2868
2897

2001-2002 THROUGH 2039-2040

oCT

1903
2037
2110
2070
2055
2137
2187
2270
2289

QcT

2110
2043
2040
2039
2079
2105
2130
2154
2181
2209
2238
2274
2299
2325
2351
2377
2403
2429
2454
2479
2505
2532
2558
2585
2612
2639
2666
2692
2718
2744

FISCAL YEAR

HISTORICAL
NOV DEC JAN

1845 1794 1827
1819 1218 1849
2027 1891 2006
1895 1877 1969
1874 2038 1985
1853 1959 1983
1986 1879 2005
2079 1984 2007
1867 1881 1947

FORECAST
WOV DEC JAN

1851 1560 19565
1900 1890 19871
1896 1886 1969
1893 1884 1581
1931 1921 2007
1954 1945 2033
1976 1966 2057
1958 198% 2082
2023 2014 2109
2048 2040 2138
2074 2067 2176
2108 2101 2203
2130 2124 2228
2154 2148 2255
2179 2174 2282
2202 2198 2308
2226 2222 2335
2250 2247 2362
2273 2271 2388
2296 2295 2414
2319 2319 2441
2344 2344 2468
2368 2369 2496
2393 2395 2523
2417 2420 2551
2442 2445 2578
2466 2469 2606
2490 2494 2632
2513 2518 2659
2837 25643 2686

Los Angeles

FEB

1798
1872
1810
1852
1863
1932
2015
2002
1925

FEB

1879
1884
1882
1897
1924
1950
1973
1999
2026
2056
2094
2120
2146
2173
2200
2226
2253
2281
2306
2331
2358
2388
2414
2442
2469
2499
2524
2551
2578
2608

Department of Water

and Power

MAR

1738
1678
1735
1778
1831

1852
1896
17989
1759

MAR

17989
1801
1798
1813
1838
1863
1885
1910
1936
1964
2001
2027
2051
2077
2103
2129
2155
2180
2205
2229
2255
2282
2309
2336
2363
2390
2416
2442
2468
2495

APR

1724
1755
1852
1798
1828
1853
1899
1819
1745

APR

1770
1770
1764
1780
1803
1826
1847
1870
1895
1922
1957
1981
2004
2029
2053
2077
2101
2125
2148
2171
2196
2222
2247
2272
2298
2323
2348
2373
2398
2423

MAY

1657
1651
1843
1756
1781
1850
1855
1836
1711

MAY

1786
1784
1777
1796
1818
1841
1861
1884
1508
1935
1870
1963
2016
2040
2064
2088
2111
2134
2157
2179
2204
2229
2253
2278
2303
2328
2352
23786
2400
2424

JUN

1888
1860
1933
1956
2053
1932
2031
1926
1883

JUN

1888
1885
1878
1900
1523
1947
1969
1593
2018
2045
2080
2104
2127
2152
2176
2200
2224
2248
2271
2204
2319
2344
2369
2395
2420
2445
2469
2454
2518
2543

TOTAL

22148
22363
23520
23279
23634
24378
24617
24526
23368

TOTAL

23051
23221
23175
232568
23641
23942
24221
24512
24826
25157
25549
25915
26207
26515
26826
27131
27436
27741
28037
28330
28634
28955
29272
29550
29908
30226
30539
30850
31158
31473

1/31/2011
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Los Angeles Department of Water and Power
2011 Power Integrated Resource Plan

Appendix A
Load Forecasting

FISCAL
YEAR

2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10

FISCAL
YEAR

2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2019-20
2020-21
2021-22
2022-23
2023-24
2024-25
2025-26
2026-27
2027-28
2028-29
2029-30
2030-31
2031-32
3032-33
2033-34
2034-35
2035-36
2036-37
2037-38
2038-39
2039-40

Financial

JUL

608
600
639
630
640
774
694
758
665

JUL

635
694
653
588
696
705
714
723
734
746
758
771
782
794
807
820
832
845
857
869
881
892
206
918
931
2943
956
968
980
992

AUG

659
673
773
726
772
919
B12
B59
793

AUIG

710
776
776
773
782
7594
BOG&
B17
B29
B43
857
872
885
899
914
929
943
958
972
985
959
1014
1028
1043
1057
16722
1086
1100
1114
1128

Services

Load Forecasting

640
670
787
745
771
838
838
815
BZ20

SEP

720
799
759
795
805
gle
827
B39
852
866
880
895
908
923
938
952
967
982
996
1010
1025
1040
1054
1069
1084
1098
1113
1127
1141
1155

RESIDENTIAL SALES -

2011 ENERGY AND DEMAND FORECAST

GWH

2001-2002 THROUGH 2039-2040
FISCAL YEAR

CCT

661
678
746
731
712
750
raziz)
816
819

OCT

765
754
752
747
756
767
776
787
729
812
825
839
851
864
878
892
905
91¢
932
945
958
972
985
999
1012
1026
1039
1052
1065
1078

HISTORICAL
NOV DEC JAN
582 622 653
595 618 652
641 682 701
620 &80 724
610 €59 701
629 €69 724
646 694 734
692 706 731
675 696 712

FORECAST
NOV DEC JAN
659 6587 752
675 683 754
672 680 753
665 671 748
672 679 758
680 687 770
687 695 779
696 705 792
707 716 806
718 728 820
729 740 835
741 752 849
751 763 863
763 776 g79
776 790 894
788 802 909
BOO 815 925
B12 828 940
B24 8471 955
B35 853 970
B47 866 985
B59 879 1001
B71 B892 1016
BE3 205 1031
894 917 1046
206 930 1062
918 943 1077
929 955 1091
940 967 1106
952 979 1121

Los Angeles

FEB

734
738
738
736
747
760
770
784
798
813
B28
B43
858
874
890
906
922
937
8953
968
984
1000
1016
1032
1048
1063
1072
1094
1110
1125

Department of Water

and Power

MAR

568
560
596
600
625
631
664
636
629

MAR

667
671
668
666
676
687
696
708
721
736
750
763
777
792
807
821
836
851
865
879
894
809
923
538
953
968
982
996
1011
1025

APR

559
560
595
606
649
624
634
616
598

AFR

624
626
621
618
627
636
644
655
666
679
691
703
716
729
742
756
769
782
795
807
821
834
B4
860
873
887
200
912
925
938

MAY

520
530
578
552
583
576
593
581
560

599
600
594
592
600
608
615
625
636
647
6589
670
681
£93
706
718
730
742
753
765
77
789
801
B13
B25
837
B48
860
871
883

JUN TOTAL
557 7282
576 7358
635 8061
606 7907
644 8051
628 8495
670 8540
634 8578
607 8300
JUN TOTAL
618 8181
619 8389
613 8359
613 8313
621 8419
629 8538
637 B&e47
646 8777
657 B920
668 9075
679 9231
690 9388
701 9536
713 9699
725 8867
736 10029
748 10192
759 10354
771 10513
782 10669
793 10830
805 10994
816 6 B B T 21
828 11317
839 11480
851 11642
862 11802
873 11959
884 12113
895 12271
1/31/2011
Page 15
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Los Angeles Department of Water and Power
2011 Power Integrated Resource Plan

Appendix A
Load Forecasting

FISCAL
YEAR

2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10

FISCAL
YEAR

2010-11
2011-12
2012-13
2013-14
2014-15
2015-1¢6
2016-17
2017-18
2018-19
2019-20
2020-21
2021-22
2022-23
2023-24
2024-25
2025-26
2026-27
2027-28
2028-29
2029-30
2030-31
2031-32
3032-33
2033-34
2034-35
2035-36
2036-37
2037-38
2038-39
2039-40

Financial Services

JUL

1086
1141
1023
1084
1097
1201
1168
1369
1097

JUL

1083
1105
1103
1103
1133
1147
1160
1172
1185
1199
1212
1933
1244
1255
1266
1277
1288
1288
1309
1319
1329
1341
1353
1365
1377
1288
1401
1413
1425
1437

Load Forecasting

AUG

1025
883
1140
1124
1151
1216
1171
1035
1066

AUG

1061
1107
1105
1106
1136
1150
1163
1176
1189
1202
1215
1236
1247
1258
1269
1280
1291
1302
1312
1323
1333
1345
1357
1369
1381
1393
1405
1417
1429
1441

SEP

1147
1050
1154
1129
1121
1181
1254
1225
1190

SEP

1125
1124
1123
1125
1155
1168
1181
11294
1207
1219
1232
1253
1264
1274
1285
1296
1306
1317
1327
1337
1347
1359
1371
1382
1394
1406
1417
1429
1440
1452

COMMERCIAL SALES -
2011 ENERGY AND DEMAND FORECAST

2001-2002 THROUGH 2039-2040

ocT

975
1021
1101
1099
1115
1134
1130
1200
1240

ocT

1118
1067
1067
1071
1100
1113
1125
I EL )
1150
1162
1174
1124
1205
1215
1225
1235
1246
1256
1265
1275
1285
1296
1307
1319
1330
1341
1352
1363
1374
1385

FISCAL YEAR

HISTORICAL

NOV DEC JAN

1020 952 916
S89 1065 951
1084 969 1073
989 1046 1013
1012 1081 1027
1083 1085 1009
1090 1062 1051
1144 1055 1031
980 1007 1016

FORECAST

NOV DEC JAN

1024 1010 1002
1012 994 1003
1012 995 1004
1017 1001 1020
1045 1028 1034
1057 1041 1046
1069 1052 1057
1081 1063 1068
1082 1075 1079
1104 1086 1091
1116 10927 1110
1135 2117 ‘1120
1145 1126 1129
1154 1135 1139
1164 1145 1148
1174 1154 1157
1183 1164 1166
1183 1172 1175
1202 1182 1184
1211 11921 1183
1220 1200 1202
1231 1211 1212
1242 1221 1222
1252 1231 1232
1262 1241 1242
1273 12561 1252
1283 1261 1262
1293 1271 1272
1304 1281 1282
1314 1291 1292

Los Angeles
Department of Wat
and Power

GWH

FEB

BB7
969
862
934
958
968
1022
1033
983

FEB

240
940
240
957
970
982
992
1003
1014
1025
1045
1054
1063
1072
1081
1020
1099
1107
11186
1124
1133
1143
1153
1163
1173
1182
1192
1202
1212
1221

er

MAR

936
885
243
956
959
998
1002
S50
924

MAR

932
931
231
949
961
972
983
994
1004
1016
1035
1044
1053
1062
1071
1080
1088
1087
1105
1114
1122
1132
1142
1152
1162
1172
1182
1191
1201
1211

APR

931
959
979
954
952
997
1023
958
957

APR

244
943
943
961
973
985
995
1006
1017
1028
1048
1057
1066
1075
1084
1093
1101
1110
1118
1126
1135
1146
1156
1166
1176
1186
1196
1206
1216
1226

202
958
1017
964
984
1039
1048
1025
964

MAY

978
977
976
995
1008
1020
1031
1042
1054
1066
1086
1085
1105
1114
1124
1133
1142
1151
1160
1169
1178
1189
1200
1210
1221
1231
1242
1252
1263
1273

JUN

1067
1036
1064
1082
1116
1063
1111
1061
1039

JUN

1051
1049
1049
1070
1083
1096
1108
1120
1133
1146
1166
1177
1187
1198
1208
1218
1229
1238
1248
1258
1269
1281
1292
1304
1315
1327
1338
1349
1361
1372

TOTAL

11843
12077
12408
12374
12580
12984
13134
13084
12463

TOTAL

12268
12253
12248
12378
12627
12775
12916
13056
13490
13244
135386
13716
13834
13952
14070
14186
14302
14417
14529
14640
14756
14885
15016
15146
15275
15403
15531
15660
15788
15916

1/31/2011
Page 16
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Los Angeles Department of Water and Power
2011 Power Integrated Resource Plan

Appendix A
Load Forecasting

FISCAL
YEAR

2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10

FISCAL
YEAR

2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2019-20
2020-21
2021-22
2022-23
2023-24
2024-25
2025-26
2026-27
2027-28
2028-29
2029-30
2030-31
2031-32
3032-33
2033-34
2034-35
2035-3¢6
2036-37
2037-38
2038-39
2039-40

Financial

Load Forecasting

JUL  AUG
232 217
187 225
237 202
225 218
209 198
209 205
23z 214
206 201
171 218
JUL AUG
181 175
184 186
183 185
182 184
182 184
182 184
182 184
182 184
182 184
182 184
182 184
182 184
182 184
182 185
182 185
182 185
182 185
182 185
182 185
182 185
182 185
182 185
182 185
182 185
182 185
183 185
182 185
183 185
183 185
183 185
Services

SEP

184
186
185
184
185
185
185
185
185
185
185
185
185
185
185
185
185
185
186
186
186
186
186
186
186
186
186
186
186
186

INDUSTRIAL SALES -
2011 ENERGY AND DEMAND FORECAST

2001-2002 THROUGH 2039-2040

OCT

217
219
229
190
180
203
209
202
180

OCT

183
1 74
T
176
176
176
177
77
177
i 74T
177
177
B
177
177
177
177
177
177
177
177
T3
177
177
37
L7
i 7
=77
177
177

FISCAL YEAR

HISTORICAL
NOV DEC JAN
199 182 217
189 199 182
242 197 186
245 208 180
206 251 207
187 166 204
206 176 175
194 158 201
163 134 177

FORECAST
NOV DEC JAN
171 214 172
170 168 171
169 168 170
168 167 169
169 167 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
169 168 170
1€9 168 171
169 168 117 8
169 168 LHE:
169 168 171
170 168 L7
170 168 171
170 168 171

Los Angeles
Department of Water
and Power

GWH

FEB

213
212
213
188
175
188
184
188
174

FEB

166
165
164
163
164
164
164
164
164
164
164
164
164
164
164
164
164
164
164
164
184
164
164
164
164
164
165
165
165
165

MAR

155
155
152
182
204
175
185
171
167

MAR

165
164
163
162
162
162
162
162
162
162
162
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163
163

APR

194
195
231
1958
187
186
155
203
148

AFR

164
163
162
161
161
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162

154
163
199
193
173
187
167
185
147

MAY

167
167
166
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
166
166
166
166
166
166
166
1686
166

JUN TOTAL
218 2496
203 2383
187 2485
218 2447
245 2451
190 2332
202 2366
184 2303
198 2073
JUN  TOTAL
174 2116
173 2074
172 2063
171 2053
171 2057
171 2058
171 2058
171 2058
171 2059
g 2059
171 2060
171 2060
171 2060
171 2061
171 2061
171 2061
172 2062
172 2062
172 2063
172 2063
172 2064
172 2064
172 2064
172 2065
172 2065
172 2066
172 2066
172 2066
172 2067
172 2067
1/31/2011
Page 17
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Los Angeles Department of Water and Power
2011 Power Integrated Resource Plan

Appendix A
Load Forecasting

FISCAL

YEAR JUL
2001-02 442
2002-03 432
2003-04 499
2004-05 500
2005-06 507
2006-07 630
2007-08 558
2008-09 609
2009-10 e
FISCAL

YEAR JUL
2010-11 470
2011-12 525
2012-13 524
2013-14 520
2014-15 526
2015-16 533
2016-17 540
2017-18 547
2018-19 555
2019-20 564
2020-21 573
2021-22 583
2022-23 37
2023-24 600
2024-25 610
2025-26 620
2026-27 629
2027-28 638
2028-29 648
2029-30 657
2030-31 666
2031-32 675
3032-33 685
2033-34 6594
2034-35 7T04
2035-36 713
2036-37 722
2037-38 732
2038-39 740
2039-40 750

Financial

AUG

492
503
616
583
624
755
663
702
621

AUG

535
586
586
584
591
600
609
617
627
637
648
659
669
680
691
702
713
724
734
745
755
766
777
788
799
810
B21
832
B42
853

Services

Load Forecasting

R-1 wo LOW INCOME AND LIFE LINE SALES
2011 ENERGY AND DEMAND FORECAST

SEP

470
492
627
598
625
687
€85
660
640

SEP

237
6504
604
601
608
617
625
634
644
654
665
677
686
697
709
720
731
742
753
764
774
786
797
808
819
830
841
852
B62
873

2001-2002 THROUGH 2039-2040
FISCAL YEAR

ocT

420
505
596
589
574
610
6549
660
540

oCT

578
570
569
565
572
580
587
585
604
614
623
634
643
653
664
674
584
694
705
714
724
735
745
785
765
775
785
795
BOS
815

HISTORICAL
NOV DEC JAN
423 454 470
427 449 469
498 531 542
487 534 570
482 520 557
503 536 577
512 581 584
547 S5b3 567
514 530 535

FORECAST
NOV DEC JAN
486 519 568
510 516 570
508 514 569
502 507 566
508 513 573
514 519 582
519 525 589
526 538 599
534 541 602
542 550 620
551 558 631
560 568 642
568 577 652
577 587 664
586 597 676
595 607 687
604 616 699
614 626 1
623 636 722
631 645 733
640 655 745
649 664 756
658 674 768
667 684 779
676 653 791
685 703 802
694 712 814
702 722 825
711 st B36
712 740 847

Los Angeles
Department of Water
and Power

FEB

482
472
539
545
551
589
€10
574
549

FEB

555
5529
558
556
565
574
582
592
603
615
626
638
648
661
673
685
697
709
720
732
744
756
768
780
792
804
B16
827
B39
850

GWH

407
432
460
487
496
501
527
430
472

MAR

504
507
505
504
511
519
526
536
545
556
567
577
587
593
610
621
632
643
654
665
676
6587
698
709
720
731
742
753
764
775

APR

406
435
462
476
520
4592
500
475
449

APR

472
473
470
467
474
481
487
495
503
513
522
532
541
551
561
571
58l
591
601
610
620
630
640
650
660
670
680
690
699
709

MAY

370
406
453
431
461
458
468
445
414

MAY

453
453
449
448
453
460
465
473
480
483
498
506
51%
524
533
542
552
561
569
578
587
596
€05
614
623
632
641
650
658
667

JUN TOTAL
403 5310
447 5469
501 6324
477 6258
515 6431
510 6852
534 6841
487 6769
450 6327
JUN  TOTAL
468 6144
468 6341
463 6318
463 6283
469 6363
476 6454
481 6536
488 6634
496 6742
505 6859
513 6977
521 7096
530 7207
539 7331
548 7458
557 7580
565 7703
574 7826
582 7946
591 8064
600 B1B6
608 8310
617 8432
626 8554
635 B677
643 8800
652 8920
660 9039
668 9156
676 9275
1/31/2011
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Los Angeles Department of Water and Power Appendix A
2011 Power Integrated Resource Plan Load Forecasting

LIFELINE SALES - GWH
2011 ENERGY AND DEMAND FORECAST
2001-2002 THROUGH 2039-2040
FISCAL YEAR

HISTORICAL

FISCAL
YEAR JUL AUG SEP oCT NOV DEC JAN FEB MAR APR MAY JUN TOTAL

2001-02 30 36 32 36 29 34 33 2574 28 £ 5 26 30 382
2002-03 29 36 33 36 29 33 3z 35 27 20 26 31 376
2003-04 31 40 38 38 30 36 34 37 29 32 27 33 406
2004-05 30 38 36 37 30 36 36 37 29 32 26 . i 398
2005-06 30 39 36 36 28 34 33 36 30 24 28 32 398
2006-07 35 46 38 36 28 34 34 38 30 31 26 31 408
2007-08 22 41 39 40 30 35 35 40 32 32 28 34 419
2008-09 36 44 39 41 33 37 37 41 33 34 30 35 439
2009-10 34 43 43 46 38 41 41 44 2574 36 12 36 473
FORECAST

FISCAL

YEAR JUL AUG SEP oCT WOV DEC JAN FEB MAR APR MAY JUN TOTAL
2010-11 34 43 42 46 39 43 44 43 39 36 35 36 481
2011-12 a0 45 46 44 39 40 44 43 29 36 35 36 488
2012-13 40 45 46 44 39 40 44 43 39 36 35 36 486
2013-14 40 45 46 43 39 39 44 43 39 36 34 36 483
2014-15 40 a5 47 44 39 39 a4 43 39 36 35 36 489
2015-16 41 46 47 45 40 40 45 44 40 37 35 37 496
2016-17 4z 47 48 45 40 40 a5 45 40 37 36 37 503
2017-18 4z a7 49 46 40 41 46 46 41 38 36 38 510
2018-19 43 48 50 46 41 42 a7 46 42 39 37 38 519
2019-20 43 49 50 a7 42 4z 48 a7 a3 . §e) 38 39 528
2020-21 a4 50 51 a8 4z 43 49 a8 44 40 38 39 537
2021-22 45 51 52 49 43 44 49 49 44 41 39 40 546
2022-23 a5 51 53 49 44 44 50 50 45 a4z 40 41 554
2023-24 46 52 54 50 a4 45 51 51 46 a2z 40 41 564
2024-25 47 53 55 51 45 a6 52 52 a7 43 41 42 574
2025-26 48 54 55 52 46 47 53 53 48 44 42 43 583
2026-27 48 L1 56 53 46 47 54 54 49 45 42 43 593
2027-28 49 56 57 B a7 48 55 55 49 a5 43 a4 &02
2028-29 50 56 58 54 48 49 56 55 50 46 44 45 611
2029-30 51 57 5% 55 49 50 56 56 51 47 44 45 620
2030-31 51 58 6 56 49 50 BT 57 52 48 45 46 630
2031-32 L 59 60 57 50 51 58 58 53 48 a6 a7 639
3032-33 B3 60 61 57 51 b3 59 59 54 49 47 47 649
2033-34 53 61 62 58 51 53 60 60 55 50 47 48 658
2034-35 54 61 63 59 Ha2 53 61 61 55 51 48 49 667
2035-36 55 62 64 60 53 54 62 62 56 52 49 49 677
2036-37 56 63 65 60 53 55 63 63 57 52 49 50 686
2037-38 56 64 66 61 54 56 63 64 58 53 50 51 695
2038-39 57 65 66 62 55 56 64 65 59 54 51 51 T04
2039-40 58 66 67 63 55 57 65 65 60 55 Bl 52 i s

Los Angeles
Financial Services Department of Water 1/31/2011
Load Forecasting and Power Page 19
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Los Angeles Department of Water and Power Appendix A
2011 Power Integrated Resource Plan Load Forecasting

LOW INCCOME SALES - GWH
2011 ENERGY AND DEMAND FORECAST
2001-2002 THROUGH 2039-2040
FISCAL YEAR

HISTORICAL

FISCAL

YEAR JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN TOTAL
2001-02 66 62 €9 62 66 62 75 &7 66 56 60 56 787
2002-03 69 1) 76 68 i /i 64 78 68 34 320 34 31 588
2003-04 40 43 50 41 42 40 47 41 39 33 32 30 477
2004-05 31 34 39 34 34 34 41 34 34 a0 29 28 a0z
2005-06 33 35 38 30 30 29 32 27 27 25 26 25 358
2006-07 34 37 37 29 27 24 a3 32 29 27 27 26 362
2007-08 31 33 37 33 30 30 34 34 32 27 28 29 379
2008-08 36 37 29 5 35 37 47 43 41 37 40 40 466
2009-10 48 52 61 55 51 49 57 52 51 43 47 48 613

FORECAST

FISCAL

YEAR JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN TOTAL
2010-11 58 58 68 63 62 58 61 59 54 50 48 50 689
2011-12 56 62 64 61 54 55 61 60 54 50 48 50 675
2012-13 56 62 64 61 54 55 Gl 59 54 50 48 49 673
2013-14 55 62 64 60 53 54 60 59 54 50 48 49 669
2014-15 56 63 65 61 54 55 61 60 54 50 48 50 878
2015-16 57 64 66 62 55 55 62 61 55 51 49 Rl 687
2016-17 58 65 67 63 55 56 63 62 56 52 50 51 696
2017-18 58 66 68 63 56 57 64 63 57 53 50 52 707
2018-19 59 67 69 54 57 58 65 64 58 54 51 53 718
2019-20 60 68 70 65 58 59 66 65 59 55 52 54 731
2020-21 61 69 71 66 59 60 67 67 60 56 53 55 743
2021-22 62 70 T2 68 60 61 68 68 61 57 54 & 756
2022-23 63 1 B 73 68 &0 61 69 &9 63 58 BS 56 768
2023-24 64 72 74 70 61 62 71 70 64 53 56 57 781
2024-25 65 74 75 T 62 64 72 72 65 60 b7 58 794
2025-26 66 75 77 72 63 65 73 5 66 61 58 59 807
2026-27 57 76 78 73 64 66 T4 74 67 62 55 60 B20
2027-28 68 77 79 74 65 67 76 75 68 63 60 61 B34
2028-29 69 78 80 75 66 68 77 77 70 64 61 62 B46
2029-30 70 79 81 76 &7 69 78 78 71 65 62 63 859
2030-31 71 80 82 77 68 70 79 79 T2 66 63 64 872
2031-32 T2 B2 B84 78 69 71 81 B1 T3 67 64 65 BES
3032-33 T3 83 B85 79 70 72 82 B2 74 68 64 66 B98
2033-34 T4 B4 86 80 71 73 83 B3 76 69 65 &7 911
2034-35 75 BS 87 81 72 74 B4 B4 {44 70 66 68 924
2035-3¢6 76 BG& 8B 83 73 75 85 BG 78 71 &7 68 937
2036-37 77 87 90 84 74 76 87 B7 79 T2 68 69 950
2037-38 78 B9 91 85 TS5 77 B8 B8 80 73 69 70 963
2038-39 79 90 92 86 76 78 B9 B89 81 74 70 71 975
2039-40 80 91 93 87 77 79 20 91 83 75 it 72 988

Los Angeles
Financial Services Department of Water 1/31/2011
Load Forecasting and Power Page 20
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Los Angeles Department of Water and Power Appendix A
2011 Power Integrated Resource Plan Load Forecasting

A-1 SALES - GWH
2011 ENERGY AND DEMAND FORECAST
2001-2002 THROUGH 2039-2040
FISCAL YEAR

HISTORICAL

FISCAL

YEAR JUL AUG SEP OoCT NOV DEC JAN FEB MAR APR MAY JUN TOTAL
2001-02 2586 253 256 253 2386 227 233 224 222 218 218 234 2829
2002-03 250 258 249 245 231 300 170 235 211 254 179 238 2820
2002-04 252 271 269 251 243 233 244 218 225 226 233 241 2508
2004-05 246 260 258 244 221 239 238 215 218 218 219 239 2816
2005-06 249 268 254 248 226 240 240 221 225 219 221 251 2881
2006-07 268 276 262 244 233 236 239 222 222 225 230 213 2871
2007-08 253 264 274 243 237 232 232 227 223 229 215 238 2866
2008-09 260 264 250 250 234 232 227 225 210 208 214 226 2802

2009-10 238 252 256 348 123 224 227 224 205 214 206 226 2743
FORECAST

FISCAL
YEAR JUL AUG SEP ocT NOV DEC JAN FEB MAR APR MAY JUN TOTAL

2010-11 237 238 248 244 221 227 235 222 216 215 219 233 2755
2011-12 249 255 259 246 251 228 285 223 21le 215 219 233 2807
2012-13 248 254 255 246 230 228 235 222 216 214 218 232 2804
2013-14 248 254 255 246 231 228 237 225 219 217 222 236 2821
2014-15 253 260 265 251 236 233 240 228 221 220 224 239 2871
2015-16 256 263 268 254 238 236 243 231 224 222 227 241 2504
2016-17 259 266 271 257 241 238 245 233 226 225 229 244 2935
2017-18 262 269 274 260 243 241 248 236 229 227 232 247 25968
2018-19 265 272 277 263 246 244 251 239 232 230 234 250 3002
2019-20 268 275 280 266 249 247 254 242 235 233 237 252 3037
2020-21 271 279 283 269 252 249 258 246 239 237 241 257 3080
2021-22 275 283 288 273 256 253 261 249 241 239 244 259 3124
2022-23 278 286 280 276 258 256 263 251 244 242 246 262 3152
2023-24 280 289 293 278 261 258 266 254 246 244 248 264 3183
2024-25 283 282 296 281 263 261 269 257 249 247 251 267 3215
2025-26 286 294 299 284 266 263 271 259 251 249 253 270 3246
2026-27 289 297 302 286 268 266 274 262 254 251 256 272 3277
2027-28 291 300 304 289 270 268 277 265 256 254 258 275 3307
2028-29 294 303 307 292 273 271 279 267 259 256 260 277 3337
2029-30 297 3086 310 294 275 273 282 270 261 258 263 279 3367
2030-31 289 308 313 297 278 275 284 272 264 261 265 282 3388
2031-32 302 311 316 300 280 278 287 275 267 263 268 285 3431
3032-33 305 314 319 302 283 281 290 278 269 266 270 288 3464
2033-34 308 317 322 3058 285 283 293 281 272 2689 273 290 3498
2034-35 311 320 325 308 288 286 295 283 275 271 276 253 3531
2035-36 314 324 328 i 290 288 298 286 277 274 278 296 3564
2036-37 316 327 331 314 293 281 301 289 280 276 281 298 3597
2037-38 3149 330 334 316 296 294 304 291 283 279 283 301 3629
2038-39 322 333 338 319 288 296 306 294 285 282 286 304 3662
2039-40 325 336 339 322 301 299 309 297 288 284 289 306 3694
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Los Angeles Department of Water and Power Appendix A
2011 Power Integrated Resource Plan Load Forecasting

A-2 SALES - GWH
2011 ENERGY AND DEMAND FORECAST
2001-2002 THROUGH 2039-2040
FISCAL YEAR

HISTORICAL

FISCAL

YEAR JUL AUG SEP ocT NOV DEC JAN FEB MAR APR MAY JUN TOTAL
2001-02 327 321 383 266 302 298 264 253 285 257 303 289 3549
2002-03 314 330 328 323 289 299 292 286 262 271 274 306 3574
2003-04 342 342 345 332 312 286 291 278 270 293 307 325 3732
2004-05 325 346 345 329 293 306 296 274 282 283 288 319 3686
2005-06 327 351 340 327 300 310 302 276 283 274 288 335 3713
2006-07 357 375 149 334 310 301 309 271 289 287 297 312 3792
2007-08 344 346 365 336 314 291 294 294 281 288 302 320 3775
2008-09 i56 345 361 346 326 299 289 291 270 269 294 300 3745

2009-10 301 274 317 319 291 272 267 265 246 256 259 283 3349
FORECAST

FISCAL
YEAR JUL AUG SEP QCT NOV DEC JAN FEB MAR APR MAY JUN TOTAL

2010-11 287 288 303 305 279 327 294 277 273 2758 283 303 3495
2011-12 320 323 328 3Tl 295 250 254 277 273 275 283 303 3571
2012-13 319 322 327 311 294 250 294 277 272 274 283 302 3567
2013-14 319 322 328 312 285 291 208 281 277 279 287 308 3597
2014-15 327 330 336 319 303 298 302 285 280 282 291 311 31662
2015-16 330 334 339 323 308 302 305 288 283 285 294 315 3703
2016-17 334 337 343 326 309 305 308 291 286 288 297 318 3741
2017-18 337 341 346 330 312 308 8. 294 289 291 300 321 3779
2018-19 341 344 350 333 315 314 314 297 292 294 303 324 3818
2019-20 344 348 353 336 3ls 314 318 300 2595 297 306 328 38EB
2020-21 348 352 357 340 322 L7 323 305 300 ioz2 312 333 3911
2021-22 354 357 362 345 327 322 326 308 303 308 314 336 3859
2022-23 357 360 365 348 329 325 328 311 306 307 £t iy 339 3993
2023-24 360 364 368 351 332 328 331 313 308 310 320 342 4028
2024-25 363 367 372 354 335 330 334 3le 311 312 322 345 4060
2025-26 366 370 375 357 338 333 336 318 313 315 325 348 4093
2026-27 369 373 378 360 340 336 339 321 316 317 327 351 4126
2027-28 372 i76 381 362 343 338 342 324 318 320 330 353 4159
2028-29 375 379 384 365 346 341 344 326 321 322 333 256 4191
2029-30 378 382 386 368 348 343 347 329 323 325 335 359 4223
2030-31 380 385 389 371 351 346 350 331 326 327 338 362 4258
2031-32 384 388 393 374 354 349 353 334 329 330 341 365 4293
3032-33 387 392 396 377 357 352 355 337 332 333 344 368 4329
2033-34 390 355 399 380 360 355 358 340 334 3386 347 372 4366
2034-35 394 368 402 383 363 357 361 343 337 338 350 375 4402
2035-36 397 402 406 386 365 360 364 3486 340 342 352 378 4438
2036-37 400 405 409 390 368 363 367 348 343 344 355 381 4474
2037-38 404 408 412 393 371 366 370 351 346 347 358 384 4510
2038-39 407 412 416 396 374 169 3732 354 48 350 361 ig7 4546
2039-40 410 415 419 398 377 372 376 357 351 353 364 390 4582
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Los Angeles Department of Water and Power Appendix A
2011 Power Integrated Resource Plan Load Forecasting

A-3 SALES - GWH
2011 ENERGY AND DEMAND FORECAST
2001-2002 THROUGH 2039-2040
FISCAL YEAR

HISTORICAL

FISCAL
YEAR JUL AUG SEP ocT Nov DEC JAN FEB MAR APR MAY JUN TOTAL

2001-02 T3 660 724 676 677 615 615 618 622 647 565 754 7905
2002-03 785 606 680 727 669 671 677 638 596 613 683 678 2023
2003-04 641 7486 748 731 7386 640 733 556 627 642 660 686 8146
2004-05 705 726 720 711 669 695 662 610 626 630 641 706 8101
2005-06 715 733 720 730 680 719 668 633 623 630 645 T35 8236
2006-07 776 T 780 743 737 727 6E6 653 663 659 683 703 8562
2007-08 790 763 821 754 725 727 699 682 680 700 699 732 8774
2008-09 952 624 814 803 769 705 684 697 633 669 691 708 8749
2009-10 750 721 806 779 T44 677 716 689 650 659 670 721 8582

FORECAST

FISCAL
YEAR JUL AUG SEP oCcT NOV DEC JAN FEB MAR APR MAY JUN TOTAL

2010-11 753 718 770 763 700 696 852 612 603 611 634 681 8193
2011-12 715 718 730 693 658 647 652 612 603 610 633 680 7950
2012-13 714 717 729 692 658 647 652 611 602 609 632 679 7943
2013-14 713 717 730 694 660 650 661 621 612 620 643 691 8013
2014-15 730 734 747 711 877 666 669 628 619 627 651 698 8157
2015-16 738 742 755 718 584 673 676 635 626 633 657 706 8243
2016-17 746 750 762 726 690 680 683 641 €32 639 664 713 8325
2017-18 753 757 770 733 697 686 689 648 638 645 670 720 8406
2018-19 T60 765 777 740 704 653 696 654 644 652 677 727 2485
2019-20 768 772 785 747 711 699 702 660 651 659 684 735 8573
2020-21 776 780 792 754 717 706 714 672 662 670 695 747 BG84
2021-22 788 792 804 766 729 717 719 677 668 675 701 753 8788
2022-23 794 799 810 772 734 723 725 682 673 680 707 759 2857
2023-24 801 805 B8le 778 740 728 730 688 678 686 712 765 8926
2024-25 807 811 823 784 746 734 735 683 683 691 717 771 8995
2025-26 813 818 825 790 751 739 741 698 688 696 723 777 G063
2026-27 820 824 835 7986 757 744 746 703 693 701 728 783 9131
2027-28 826 830 841 801 762 750 752 709 698 706 734 789 9198
2028-29 B32 837 847 807 T68 755 757 714 703 711 739 794 9263
2029-30 838 843 853 813 773 761 762 719 708 716 744 800 9328
2030-31 B44 849 859 81% 778 766 767 724 713 721 750 B06 9396
2031-32 851 855 866 825 785 772 773 730 719 T27 756 813 5472
3032-33 858 863 873 832 T8l 778 778 735 125 733 762 820 9548
2033-34 BG5 870 879 838 T97 784 785 741 T3 739 T68 B26 9623
2034-35 872 877 886 845 803 790 791 747 737 745 774 833 9698
2035-36 879 884 893 851 809 796 797 763 742 750 780 840 9773
2036-37 886 891 900 8568 815 801 803 758 748 755 786 B46 9848
2037-38 893 898 907 864 821 807 808 764 754 762 793 853 9923
2038-39 900 905 913 870 827 813 814 770 760 768 799 859 9998
2039-40 §07 912 820 877 833 819 820 775 765 774 805 866 10072
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Los Angeles Department of Water and Power

2011 Power Integrated Resource Plan

Appendix A
Load Forecasting

FISCAL
YEAR

2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10

FISCAL
YEAR

2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2019-20
2020-21
2021-22
2022-23
2023-24
2024-25
2025-26
2026-27
2027-28
2028-29
2029-30
2030-31
2031-32
3032-33
2033-34
2034-35
2035-36
2036-37
2037-38
2038-39
2039-40

Financial

85
64
110
118
98
98
100
96
60

JUL

67
90
90
90
30
90
80
91
91
g1
91
8l
92
92
92
92
82
92
93
93
93
93
93
93
94
94
94
94
94

sServices

Load Forecasting

89
99
72
G4
84
90
100
21
124

AUG

73
91
91
91
91
21
91
92
92
92
92
92
23
93
93
93
93
93
94
a4
G4
94

94
95
95
895
95

a5

EXPERIMENTAL RATES

(Includes Real Time Pricing, Contract Demand,

2011 ENMERGY AND DEMAND FORECAST
2001-2002 THROUGH 2039-2040

89
26
89
23
105
113
105
101
83

70
92
81
a1

i
<

92
92
92
92
93
93
93
93
23
93
94
94
94
94
94
94
95
95
95
95
95
95
96
96
96

L7

87
100
100

28

75
103

g4
65

76
87
87
a7
87
88
88
88
88
a8
88
B89
89
89
89
89
89
g0
90
S0
90
g0
S0
90
g1
91
91
91
91
91

FISCAL YEAR

HISTORICAL
NOV DEC JAN
80 72 108
71 80 89
120 85 79
129 Q7 89
96 148 111
83 73 98
103 77 90
98 65 120
65 54 72

FORECAST
NOV DEC JAN
73 58 84
83 83 84
83 82 84
23 22 83
823 23 84
84 83 84
84 83 84
84 a3 84
84 83 84
84 84 85
84 24 85
85 84 85
85 84 85
85 84 85
85 84 85
85 84 86
85 85 86
86 85 86
86 85 86
86 85 86
=13 85 86
86 85 86
86 85 BG
86 211 87
87 86 87
87 86 87
87 86 87
87 86 87
87 86 87
87 86 87

Los Angeles
Department of Water
and Fower

- ELECTRICITY SALES

and Guarantee Load Factor)

FEB

83
105
107
101

83

82

89

25

68

FEB

a1

80
20
80
81
81
a1
81
81
81
82

MAR

76
84
el
88
111
B3
85

68

MAR

80
80
80
79
80
80
80
80
80
30
81
81
81
81
81
81
81
82
82
82

o
82

82
82
82
83
83
83
83
83
83

APR

77
89
126
94
92
27
87
91
55

APR

80
80
79
e
78
80
80
80
80

21
81
a1
81
81
a1
81
81
82
a2
82
82
82
82
82
83
83
83
83
83

MAY

83
56
a0
87
73
91
80
87
50

MAY

82
82
81
81
81
82
82
82
82
82
82
83
83
83
83
83
83
83
84
84
B84
84
84
84
84
85
85

85

85

JUN

87
94
79
118
122
99
108

88

JUN

26
85
85
25
85
88
85
85
86
86
26
86
86
87
87
87
87
87
87
87
88
88
88
28
88
88
89
89
89
3]

TOTAL

1014
1017
1109
1184
1169
1119
1121
1119
863

TOTAL

910
1018
1013
1011
1016
1018
1020
1022
1024
1026
1029
1031
1033
1034
1036
1038
1040
1041
1043
1045
1046
1048
1050
1052
1054
1055
10857
10592
1061
1063

1/31/2011
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Los Angeles Department of Water and Power Appendix A
2011 Power Integrated Resource Plan Load Forecasting

RESIDENTIAL ACCUMULATED ENERGY EFFIENCY SAVINGS - GWH
2011 ENERGY AND DEMAND FORECAST
2001-2002 THROUGH 2029-2030
FISCAL YEAR

HISTORICAL

FISCAL

YEAR JUL ALIG SEP ocT NOWV DEC JAN FEB MAER APR MAY JUN TOTAL
2001-02 2 2 2 i 3 3 3 3 3 3 3 3 24
2002-03 3 4 4 4 4 4 3 4 4 4 4 4 45
2003-04 4 5 4 4 4 4 4 4 4 4 1] 5 53
2004-05 5 5 5 5 5 5 5 5 5 5 6 5] 62
2005-06 & 5] & & (&1 & 5 (&1 [ 6 5] / 71
2006-07 i 7 1 T 7 7 7 7 '} ) B 8 86
2007-08 9 9 9 9 9 9 9 9 10 10 11 12 LTS
2008-09 13 13 13 13 12 12 14 16 21 22 23 25 185
2009-10 25 26 24 2 23 22 2z 22 23 23 24 26 283

FORECAST

FISCAL

YEAR JUL AUG SEP OCT NOWV DEC JAN FEB MAR APR MAY JUN TOTAL
2010-11 27 27 25 25 24 24 24 24 25 26 27 30 309
2011-12 31 31 30 29 28 28 27 28 29 a0 3z 34 57
2012-13 36 36 34 33 3z 32 31 3z 33 34 36 35 407
2013-14 40 40 37 36 34 33 33 33 34 34 36 39 430
2014-15 40 40 37 36 34 33 33 33 34 34 36 39 430
2015-16 40 40 37 36 34 33 33 33 34 34 36 39 430
2016-17 40 40 37 36 34 33 33 33 34 34 36 39 430
2017-18 40 40 37 36 34 33 i3 33 34 34 36 39 430
2018-19 40 40 37 36 34 a3 33 33 34 24 36 L) 430
2019-20 40 40 L4 36 34 33 332 33 34 24 36 L) 430
2020-21 40 40 37 36 34 33 33 33 34 34 35 39 430
2021-22 40 40 37 36 34 A3 %3 33 34 34 36 39 430
2022-23 40 40 37 36 34 33 33 33 34 34 36 35 430
2023-24 40 40 37 36 34 33 33 33 34 24 35 39 430
2024-25 40 40 37 36 34 33 33 33 34 34 36 39 430
2025-26 40 40 37 36 34 33 33 323 34 34 36 39 430
2026-27 40 40 37 36 34 33 A3 33 34 34 36 39 430
2027-28 40 40 37 36 34 33 a3 33 34 34 36 39 430
2028-29 40 40 37 36 34 33 33 33 34 34 36 39 430
2029-30 40 40 37 36 34 33 33 33 34 34 36 39 430
2030-31 40 40 37 6 34 a3 a3 33 34 34 36 39 430
2031-32 40 40 37 36 34 33 33 33 34 34 36 39 430
3032-33 40 40 37 36 34 33 33 33 34 34 36 39 430
2033-34 40 40 37 36 34 33 33 33 34 34 36 39 430
2034-35 40 40 37 36 34 33 33 33 34 34 36 39 430
2035-36 40 40 37 36 34 33 a3 33 34 34 36 39 430
2036-37 40 40 37 36 34 33 33 33 34 34 36 39 430
2037-38 40 40 37 316 34 33 a3 33 34 34 36 39 430
2038-39% 40 40 37 36 34 33 a3 33 34 34 36 35 430
2039-40 40 40 37 36 34 33 23 33 34 34 36 39 430
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Los Angeles Department of Water and Power
2011 Power Integrated Resource Plan

Appendix A
Load Forecasting

FISCAL
YEAR

2001-02
2002-03
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10

FISCAL
YEAR

2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2019-20
2020-21
2021-22
2022-23
2023-24
2024-25
2025-26
2026-27
2027-28
2028-29
2029-30
2030-31
2031-32
3032-33
2033-34
2034-35
2035-36
2036-37
2037-38
2038-39
2039-40

Financial

JUL

26
38
43
45
47
50
54
65
82

JUL

96
105
117
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128

COMMERCIAL ACCUMULATED ENERGY EFFIENCY SAVINGS

AUG

29
29
43
45
48
50
55

&7

83

AUG

97
106
118
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128

Services

Load Forecasting

SEP

26
36
40
42
45
47
51
64
78

SEP

92
100
111
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

2011 ENERGY AND DEMAND FORECAST

2001-2002 THROUGH 2029-2030
FISCAL YEAR

oCT

26
36
39
a1
44
46
51
6d
77

QCT

91
98
108
117
i By
117
117
117
117
117
117
TE7
197
117
117
i i o
117
117
17
117
217
117
117
117
117
117
117
117
117
117

HISTORICAL
NOV DEC JAN
26 26 27
34 34 33
37 37 36
40 39 38
4z 41 40
44 43 4z
48 47 46
62 61 61
74 73 T2

FORECAST
NOV DEC JAN
B7 85 83
94 a3 91
105 103 101
111 108 105
111 108 105
111 108 105
111 108 105
111 108 105
111 108 105
T 108 105
111 108 108
111 108 105
111 108 105
11t 108 105
111 108 105
111 108 105
111 108 105
111 108 105
111 108 108
111 108 105
111 108 108
111 108 105
111 108 105
111 108 105
IT1 108 105
111 108 108
111 108 105
a Uil 108 105
111 108 105
g Einbs 108 105

Los Angeles
Department of Water
and Power

FEB

28
34
37
39
41
44
48
64
74

FEB

BG
94
105
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108
108

MAR

30
35
38
40
42
45
49
66
Vs

MAR

87
97
107
109
109
109
109
109
109
109
109
109
109
109
109
109
109
109
109
109
109
109
109
109
109
109
109
109
108
109

GWH

APR

31
36
328
40
43
46
51
68
78

APR

89
29
109
111
o 184 B4 B
111
2 i3 51
111
111
111
111
111
g i £
111
=l 5
111
111
111
111
111
111
111
111
114
111
111
111
111
111
111

MAY

33
38
40
43
45
48
55
T2
85

MAY

24
105
116
T:4:7
117
17
117
117
117
117
117
117
117
117
117
117
117
117
117
117
117
117
117
1 B
117
117
117
117
117
117

JUN TOTAL
37 343
41 436
44 472
46 498
49 525
53 559
62 618
78 730
93 946
JUN  TOTAL
102 1082
114 1196
125 1326
125 1387
125 1387
125 1387
125 1387
125 1387
125 1387
125 13187
125 1387
125 1387
125 13287
125 1387
125 1387
125 1387
125 1387
125 13187
125 1387
125 1387
125 1387
125 1387
125 1387
125 1387
125 1387
125 1387
125 1387
125 1387
125 1387
125 1387
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Los Angeles Department of Water and Power Appendix A
2011 Power Integrated Resource Plan Load Forecasting

HUFFMAN BILL ACCUMULATED ENERGY EFFIENCY SAVINGS - GWH
2011 ENERGY AND DEMAND FORECAST
2001-2002 THROUGH 2029-2030
FISCAL YEAR

HISTORICAL

FISCAL
YEAR JUL AUG SEP ocT NOV DEC JAN FEB MAR APR MAY JUN TOTAL

2001-02 0 0 6] 0 0 0] 6] (8] 0 0 (8] 6] 0
2002-03 0 0 Q0 0 0 (9] 0 0 Q 0 0 Q 0
2003-04 0 0 (0] 0 0 (o] 0 0 0 0 0 0 o]
2004-05 0 0 0 0 0 0 0 0 0 0 0] 8] 0
2005-06 0 0 (0} 0 0 0 0 0] 0 0 0 0 0
2006-07 0 0 0 0 0 0 0 0] 0 0 0 9] 0
2007-08 0 0] o] 8] 0 6] Q 0 6] 0 0 6] 0
2008-09 0 0 0 0 0 (0] 0 0 8] 0 0 8] 0
2009-10 0 0 (8] 0 8] (6] 0 8] 8] 0 8] 6] 0
FORECAST

FISCAL

YEAR JUL AUG SEP ocT NOV DEC JAN FEB MAR APR MAY JUN TOTAL
2010-11 0 0 0 0 0 0 0 0 Q 0 0 (8] 0
2011-12 8} 0 Q 0 0 Q i 8 i 1 2 2 2 9
2012-13 3 2 4 4 5 [ 7 8 9 10 10 9 77
2013-14 10 11 13 14 17 20 20 19 20 20 19 17 201
2014-15 18 18 2 22 2H 29 29 26 27 27 z25 22 287
2015-16 23 23 27 27 31 35 35 32 3 23 30 27 354
2016-17 27 27 32 32 36 41 40 36 37 37 34 29 408
2017-18 30 30 34 34 38 43 42 38 38 38 35 31 431
2018-19 31 21 35 36 39 45 44 40 40 40 36 32 448
2019-20 32 32 =1 37 41 a6 a6 41 41 a2 3B a3z 466
2020-21 34 34 39 39 43 49 49 44 44 44 40 35 494
2021-22 36 36 41 4] 5 52 51 46 46 46 42 37 518
2022-23 3 37 43 43 47 54 B 47 47 48 43 38 536
2023-24 38 38 a4 44 48 55 54 a8 48 49 44 3% 549
2024-25 39 39 44 44 49 56 55 49 49 49 5 39 556
2025-26 39 39 45 45 50 57 56 50 50 50 46 40 566
2026-27 40 40 46 4 50 L 56 51 Lol Ll 46 41 575
2027-28 471 41 46 a7 51 58 B 51 51 52 a7 41 583
2028-29 41 41 a7 a7 52 59 58 52 B2 52 48 42 552
2029-30 42 42 48 48 53 60 59 53 53 53 48 42 600
2030-31 4z 42 48 49 53 61 60 54 b4 54 49 43 609
2031-32 43 43 49 49 54 62 60 54 54 54 50 43 617
3032-33 43 44 50 50 55 62 61 55 55 55 50 44 625
2033-34 44 44 50 51 56 63 62 56 56 56 51 45 634
2034-35 45 45 Bl 51 56 64 563 T 5 b7 52 45 642
2035-36 45 45 52 K2 57 65 64 57 57 57 52 46 651
2036-37 46 46 53 53 58 66 55 58 58 58 53 a6 659
2037-38 46 46 53 53 59 67 65 59 5ES 59 54 47 667
2038-39 47 47 54 54 59 6B 66 &0 60 &0 54 48 676
2039-40 48 48 1o 55 60 68 &7 60 60 60 55 48 584
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Appendix A

Load Forecasting

Los Angeles Department of \Water and Power

2011 Power Integrated Resource Plan
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Appendix A
Load Forecasting

Los Angeles Department of Water and Power
2011 Power Integrated Resource Plan
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Appendix B Energy Efficiency

Energy Efficiency (EE) is a key strategic element in LADWP IRP planning efforts. EE is
a very cost-effective supply-side resource, and serves an important and multi-faceted role
in meeting customer demand. One of the most widely recognized examples of EE is the
replacement of incandescent lights with compact fluorescent lamp (CFL) bulbs. CFLs
consume up to 75 percent less energy than incandescent bulbs while producing an
equivalent amount of illumination, and last up to 10 times longer.

The reduction in energy demand that EE enables, translates into a number of benefits:

= Deferred need to build physical generation assets

= Reduced RPS compliance costs

= Reduced environmental footprint, including lower GHG emissions

= Potential for local job creation opportunities

The following subsections summarize the background of LADWP’s EE program, and
then present the recently completed EE market potential study. Based on the study
results, a plan is recommended with identified savings and costs targets. For more
specific details regarding the potential study, see the reference at the end of this appendix.

B.1 Background

LADWP has active EE programs that have been in place for several years. Since 2000,
LADWP has spent approximately $282 million on its EE programs, which have reduced
long-term peak demand and consumption by approximately 303 MW and 1,256 GWh,
respectively. LADWP continues its commitment to developing robust, cost-effective EE
programs with measurable and verifiable goals.

LADWP offers numerous EE programs and services for residential, commercial,
industrial, governmental, and institutional customers to promote the efficient use of
energy through the installation of energy efficient equipment. Examples include:

= The Commercial Lighting Efficiency Offer (CLEO), which provides rebates for a
variety of high efficiency lighting measures to retrofit existing buildings. The CLEO
program enjoys sustained high rates of participation and has achieved 433 GWh of
energy savings since 2000.

= The Chiller Efficiency Program, which provides incentives for customers to replace
old electric chillers with new, high-efficiency units. Chillers provide space
conditioning for larger buildings and the program has reduced associated peak
electrical demand by more than 52 MW since 2001.

= The Small Business Direct Install (SBDI) Program, which assists eligible small
businesses (Al rate customers) in Los Angeles in becoming more energy efficient
through free lighting assessments and free lighting retrofits (up to $2,500 in cost).
SBDI began in 2008 and has achieved 149 GWh of energy savings since its inception.
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The Custom Performance Program, which provides performance-based incentives for
energy efficiency measures not included on LADWP’s menu-based EE programs.
Measures supported include controls and control systems, high efficiency motors, and
data server virtualization, The Custom Performance Program has achieved 200 GWh
of energy savings since 2006.

The Refrigerator Exchange Program, which delivers new Energy Star refrigerators to
eligible residential customers, and picks-up/recycles customers’ old, inefficient
refrigerators. This program has replaced and recycled more than 53,000 refrigerators
since 2007, achieving an energy savings of 49 GWh.

A recent program, which distributed two free CFLs to LADWP’s 1.2 million
residential customers through direct-to-door distribution. The intent of the one-time
direct-to-door distribution was to achieve cost effective energy savings and increase
customer awareness of this inexpensive, yet effective, EE measure. CFLs are also
distributed at events and in connection with other energy efficiency programs.

However successful LADWP’s EE program has been, for a variety of reasons it did not
meet targets that were set back in 2006. A summary the program since 2006 is presented
in Table B-1.

Table B-1. LADWP EE PROGRAM PROGRESS-TO-DATE

‘ FY FY FY FY FY Cumulative
06-07 07-08 08-09 09-10 10-11 FY 06-11
LADWP Adopted Targets (2006) - Net GWh 58 275 315 300 280 1,228
Actual Energy Savings Achieved - Net GWh 58 118 270 156 154 756
Actual % of Adopted Target 100% 43% 86% 52% 55% 62%
Actual Energy Savings - Gross GWh 68 139 318 184 181 890
Approved EE Budget ($million) 28 79 77 93 69 346
Revised EE Budget ($million) n/a n/a n/a >50 50
Actual EE Funds Spent ($million) 14 38 68 44 50 214
Actual % of Budget 51% 48% 88% 48% 2% 62%
Effective Cost - $/kWh $0.018 | $0.023 | $0.018 | $0.020 | $0.023

Some key points regarding Table B-1 are as follows:

= The economic outlook in 2006, which the targets were based on, was more
elevated then what actually transpired. As the higher outlook in 2006 failed to
materialize, in retrospect the prior EE targets were overly ambitious.

= Since 2006, regulatory requirements have increased (OTC, RPS, GHG, etc.),
resulting in additional demands outside of the EE program.

= Revenue streams required to support EE programs did not materialize. A spending
freeze in 2009 and spending cutback in 2010 resulted in underfunding which
hindered the attainment of program goals.
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= Actual load profiles were less than forecasted, further affecting program
performance.

An assessment of LADWP’s EE program was undertaken in 2010. The assessment, also
known as a Market Potential Study, includes an updated plan for moving forward.

B.2 Market Potential Study

Per Assembly Bill 2021 (AB 2021), publically owned utilities such as LADWP, must
identify and develop all potential achievable, cost-effective EE savings and establish
annual targets. Furthermore, utilities are required to conduct periodic “Market Potential”
studies to update their forecasts and targets. The most recent study was carried out in late
2010 and is the basis for the EE recommendations contained in this 2011 IRP.

For more in-depth information, see the study referenced at the end of this appendix. This
section presents a brief summary of the methodology and findings.

The 2010 Market Potential Study objectives were as follows:
= To estimate savings possible through utility programs and other interventions
(such as the American Recovery and Reinvestment Act)
= |dentify energy-efficiency technologies and measures that will produce savings
= Link the energy saving measures with utility programs to achieve savings
= Provide guidance for setting 10-year targets for CEC

The analysis methodology is shown in Figure B-1.
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Figure B-1. 2010 Market Potential Study analysis approach.

Some of the key factors that were considered in the study include:

= Changes in the customer base since the last study

= Building codes

= Adoption of new appliance standards
= Naturally-occuring conservation

= Trends in appliance satuations

= How customers use electricity today
= Technological changes in appliances and equipment

The resulting baseline forecast for the overall customer base is shown in Figure B-2.
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Figure B-2. Baseline forecast results through 2019-20.

Segmented forecasts for the industrial, commercial, and residential sectors are shown in
Figures B-3, B-4, and B-5.
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Figure B-3. Industrial sector baseline forecast results.
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Figure B-4. Commercial sector baseline forecast results.
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Figure B-5. Residential sector baseline forecast results.

The study evaluated a multitude of measures for potential inclusion into LADWP’s EE
program, including:

= Existing program elements

= High-efficiency air conditioners (higher efficiency levels, variable refrigerant
flow systems)

= High-efficiency lighting (CFLs, LED lamps)

= Upgraded insulation in buildings

= Retrocommissiong and routine maintenance

= Programmable Communicating Thermostats and Energy Management Systems
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B.3 EE Study Results and Plan

To understand the study results the following terms are defined:

2010 Potential Study Definitions

Term ‘ Definition

Technical Potential Customers are assumes to install most efficient option
regardless of costs.

Economic Potential Customers are assumed to install most efficient cost-
effective option.

Maximum Achievable Sets maximum targets for savings. Assumes “ideal”
Potential implementation conditions and customer preferences.

Includes realistic parameters for implementation;
incorporates real-world limitations:

Realistic Achievable Advance program potential: Utility pays 100% of
Potential incremental cost to upgrade to EE measures.

Base program potential: Utility pays 50% of incremental
cost.

Key drivers/assumptions influencing EE potential levels are:

= Program budgets are assumed to grow over time

o Financing impacts

0 Federal grants impact
= Staffing levels and other required resources will increase with program expansion
= Avoided costs will rise with changes to the generations mix

The study found that there is a realistic potential to reduce energy consumption from the
baseline forecast by 8.6% by year 2019-20. Figure B-6 shows the cumulative % energy
savings through fiscal year 2019-20, and Figure B-7 shows the cumulative absolute
savings.
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Figure B-6. Cumulative energy savings as a percentage of the baseline forecast.
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Figure B-7. Cumulative energy savings in GWh.

The Potential Study found that the net present value of avoided energy costs exceeds the
NPV of program costs (including incentive payments, administrative costs and customer
contributions) in both the Base and Advanced programs. Table B-2 and Figure B-8
illustrate the cost and benefit findings.
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Table B-2. Financial Metrics

Total Total Net Cesiai
) Total Cost . . Benefit/ Conserved
Savings ($Million) Benefits Benefits Cost Sy
(GWh) ($Million) | [(SMillion) (cents/kWh)
Base Program 18,719 $1,073 $1,092 S18 1.02 5.73
Advanced Program 25,290 $1,411 $1,483 $72 1.05 5.58
Max Achievable 46,209 $2,139 $2,681 $542 1.25 4.63
$3,000

M Program Admin & Marketing

M Program Incentives

$2,500 +—— nefits:
M Participant Cost $542 Million
M Total Benefits
$2,000
Net Benefit Net Benefits:
et benerits: e
$72 Million
$1,500 $18 Million

$1,000

Present Value in Million Dollars

$500

S0

Base Program Advanced Program Maximum Achievable

Figure B-8. Cost and benefits for base and advanced programs.

The analysis includes an assessment of the current program portfolio and the
development of recommended changes.

Residential Programs

LADWP currently has the following existing residential EE programs:

Consumer Rebate

Refrigerator Turn-In and Recycle

Low Income Refrigerator Exchange

Compact Fluorescent Lamp (CFL) Distribution
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The following recommendations resulted form the 2010 potential study:

1. LADWP should keep its existing programs, with the exception of CFL
Distribution which should be replaced with a broader lighting initiative adapted to

revised lighting standards.

2. Two new programs should be adopted, (1) Low-income, and (2) Whole House

Performance.

A continued effort towards public outreach is also recommended to maintain and broaden
public awareness of available EE benefits, and to promote participation.

Figure B-10 illustrates potential residential EE program savings for fiscal year 2019-20.
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Figure B-10. Potential residential EE program savings in 2019-20.

Commercial and Industrial (C&I)

LADWP currently has the following existing C&I EE programs:

Commercial Lighting Efficiency
Chiller Efficiency

Refrigeration

Customer Performance

Small Business Direct Install
New Construction Incentive
Financing Programs

Energy Audits

Technical Assistance
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The following recommendations resulted form the 2010 potential study:
1. LADWP should keep its existing program elements, but should adapt the
lighting program to educate customers on the expanded choices in energy
efficiency bulbs available that will comply with new lighting standards.

Figures B-11 and B-12 illustrate potential commercial and industrial savings for year
2019-20.
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Figure B-11. Projected commercial EE savings in 2019-20.
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Savings in 2019-20 (GWh)
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Figure B-12. Projected industrial EE savings in 2019-20.
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Appendix C Environmental Issues

C.1 Overview

LADWP’s mission includes a role as an environmentally responsible public agency. LADWP
continues to develop and implement programs to improve the environment, including:

o Increasing the use of renewable energy to meet the needs of LADWP’s customers (20
percent by December 31, 2010 and 35 percent by December 2020 through the
development of wind, solar, geothermal, and biomass energy sources and acquiring the
associated transmission required to transmit such energy to Los Angeles.

o Prioritizing the use of Energy Efficiency (EE), Demand Side Management (DSM), renewable
Distributed Generation (DG), and other renewable resources.

e  Continuing the modernization of LADWP’s in-basin generating stations, including the
repowering of four older, less-efficient utility steam boiler units with advanced gas turbine
generating units.

This Appendix provides information on a number of environmental issues and policies including
oxides of nitrogen (NOx) emissions, GHGs and climate change, power plant once-through
cooling, (OTC), and mercury emissions.

C.2 Emissions of Oxides of Nitrogen (NOy)

Oxides of nitrogen, or NOx, is the generic term for a group of highly reactive gases, all of which
contain nitrogen and oxygen in varying amounts. Many of the oxides of nitrogen are colorless
and odorless. However, one common pollutant, nitrogen dioxide (NO,), is a major precursor
for “smog,” which can be seen as a reddish-brown layer over many urban areas. Oxides of
Nitrogen is also a precursor to the formation of ozone, and the South Coast Air Basin (SCAB),
in which Los Angeles is situated, has the one of the highest ozone levels in the United States.

NOx forms when fuel is burned at high temperatures, as in a combustion process. Figure C-1
shows the primary man-made sources of NOx as reported by the United States Environmental
Protection Agency (U.S. EPA) in 2008.
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US NOx Emissions Sources, 2008
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Source: U.S. Environmental Protection Agency

Figure C-1. NOx emission sources in the U.S.

The SCAB (including Los Angeles, Orange, San Bernardino, and Riverside counties) has some
of the worst air quality in the United States due in part to the level of NOx emissions. The
majority of NOx emissions result from mobile sources such as on-road and off-road vehicles,
and not stationary sources such as power plants. The California Air Resources Board (CARB)
estimates in its 2010 Almanac of Emissions and Air Quality that emissions in the SCAB will be
742 tons of NOx per day. This is down from 820 tons per day in 2008 due to greater regulation
of stationary sources and more efficient vehicles. Roughly 90 percent of these emissions are
from vehicles, as shown in Figure C-2.
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South Coast NOx Emissions Sources, 2008
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Figure C-2. Local NOx sources in 2010.

For comparison, the average daily NOx emissions from LADWP’s in-basin generating stations
(Harbor, Haynes, Scattergood, and Valley) combined was 0.65 short tons of NOx per day in
2008, which represents 0.08 percent of the 2008 average daily NOx emissions in the South
Coast Air Basin. The low NOx emissions from LADWP’s in-basin generating stations are due
to the use of natural gas at all facilities and the installation of advanced emissions control
systems.

Forecasts project that South Coast Air Basin NOx emissions will continue to decrease over the
next decade. Targets for 2015 are 580 tons per day, while the 2020 target is 468 tons per day.
The majority of this reduction is expected to come from a reduction in vehicle emissions; total
tons emitted from stationary sources during this time period are only projected to decrease from
56 tons per day to 52 tons per day.

A major tool employed by the SCAQMD to reduce NOx emissions from stationary sources is the
RECLAIM (Regional Clean Air Incentives Market) trading program. RECLAIM is a market-
driven regulatory program started in 1994 that superseded the SCAQMD’s existing NOx rules for
facilities with NOx emissions exceeding 4 tons per year. These “command and control” rules
limited the emission rates of stationary combustion equipment and have been replaced by a
facility-wide emissions cap, which gradually declines each year. Facilities receive emission
allocations, called RECLAIM Trading Credits (RTCs), in which one credit grants the right to emit
one pound of NOx. Facilities must have sufficient RTCs in their RECLAIM facility accounts
to cover their actual emissions. RECLAIM is a market-driven program because the RTCs can
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be bought and sold, which allows for the emissions reductions to be made in the most cost-
effective manner.

All of LADWP’s in-basin power plants now have advanced pollution control equipment, which
reduces NOx emissions by at least 90 percent. However, the allocation of RTCs to each of
LADWP’s power plants declines over time, and the entire future allocation of RTCs was
reduced about 22.5 percent by the SCAQMD in 2005. Using the resource planning studies and
other considerations, the environmental assessment results show that the projections meet
LADWP's NOx goals.

C.3 Greenhouse Gas Emissions and Climate Change
C3l Federal Efforts To Address Climate Change

Federal Climate Change Legislation

Several Congressional bills have been proposed in recent years to regulate GHG emissions under
a federal cap-and-trade program, but none have garnered enough support for passage by both the
House of Representatives and the Senate. In June 2009, the U.S. House of Representatives took
historic action with the passage of H.R. 2454: The American Clean Energy and Security Act of
2009, introduced by Representatives Waxman (D-CA) and Markey (D-MA), which set a goal of
17 percent below 2005 levels by 2020, 83 percent by 2050. The U.S. Senate considered a similar
cap-and-trade bill, S. 1733: The Clean Energy Jobs and American Power Act, introduced by
Senators Kerry (D-MA) and Boxer (D-CA), which set a goal of 20 percent below 2005 levels by
2020, 83 percent by 2050. Other legislative proposals have offered different approaches, such as
the Carbon Limits and Energy for America’s Renewal Act, introduced by Senators Cantwell (D-
WA) and Collins (R-ME) that focused on a cap-and-dividend that would return a portion of
auction revenues to consumers directly or the American Power Act, introduced by Senators
Kerry and Lieberman (I-CT). In 2010, focus shifted to the U.S. EPA and the authority it has to
regulate GHG emissions under the Clean Air Act (discussed in more details below).
Subsequently, four bills were introduced in 2011 that would limit U.S. EPA’s authority to
regulate GHG emissions in varying degrees, but none were successful.

Federal Regulation of Greenhouse Gases Under the Clean Air Act

In the absence of federal legislation, GHG emissions may still be regulated through the U.S. EPA
through its authority under the Clean Air Act. In April 2007, the Supreme Court ruled in
Massachusetts v. EPA that the U.S. EPA must make a determination when it comes to regulating
motor vehicle emissions. The Supreme Court ruling gives the U.S. EPA the authority to regulate
GHGs under the Clean Air Act for mobile and stationary sources. On December 7, 2009, the
U.S. EPA Administrator signed two distinct findings regarding GHGs under section 202(a) of
the Clean Air Act:

e Endangerment Finding: The Administrator found that the current and projected
concen