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Power Facts and Figures

LADWP’s Power System supplies more than 26 million
megawatt-hours (MWh) of electricity a year for the City of
Los Angeles’ 1.5 million residential and business customers
as well as over 5,000 customers in the Owens Valley.

Approved Budget

For fiscal year 2017-18, the Power System budget is
$4 billion. This includes $1.1 billion for operations and
maintenance, $1.4 billion for capital projects, and
$1.5 billion for fuel and purchased power.

City Transfer

The Power System transfers some of its gross operating
revenue ($264 million was transferred in FY 2016-17 and
$242 million is estimated for FY 2017-18) to the City’s
General Fund each year to provide critical City services
such as public safety.

Electric Capacity
LADWP has over 7,880 megawatts (MW) of generation
capacity from a diverse mix of energy sources.

Power Resources (2016)*
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Power Use

Typical residential energy use per customer is about

500 kilowatt-hours (kWh) per month. Business and industry
consume about 70 percent of the electricity in Los Angeles, bu
residents constitute the largest number of customers. The
record instantaneous peak demand is 6,502 MW reached on
August 31, 2017, the second highest peak is 6,430 MW
reached on September 1, 2017.

Power Infrastructure

The Power System is responsible for inspecting, maintaining
or replacing, and operating the following:

Generation

4 in-basin thermal plants

1 out-of-basin thermal plant
14 small hydroelectric
plants 1 large hydroelectric
plant 1 wind plant

2 solar photovoltaic plants

Transmission

3,507 miles of overhead transmission circuits (AC and
DC) spanning five Western states

124 miles of underground transmission circuits

15,452 transmission towers

Distribution

6,752 miles of overhead distribution lines
3,626 miles of underground distribution
cables 160 substations

50,636 substructures

308,523 distribution utility poles

3,166 pole-mounted capacity banks

1.28 million distribution crossarms
31,728 utilitarian streetlights

128,693 distribution transformers

Pole Top Transformer

o 20M38KV  Large Customer gman Customer

Generation > Transmission - Distribution




















































































































































































6WDQGDUGL]HG 5HSRUWLQJ 7DEOHYV
IRU 3XEOLFO\ 2ZQHG 8WLOLW)\ ,53 )LOL

&DOLIRUQLD (QHUJ\ &RPPLVVLRQ

(QHUJ\ $VVHVVPHQW 'LYLVLRQ

328V PXVW VXEPLW WKH IROORZLQJ IRXUY GRUDIQ GIRPE®ILNAGL RDE
DV SDUW RI WKH ,53 )LOLQJ 7KH (QHUJ\ &RWRLWXERIQOVH®EF W
PXOWLSOH VFHQDULRV WKRXJK 328V DWHIRQ RQUHH VK HQHD® WK
PHHWY WKH UHTXLUHPHQWYV RIQX0 6GIPWDRRXVW EH UHSRUW
6WDQGDUGL]HG 7TDEOHV WKURXJK WKH SODQQLQJ KRUL]RQ

,QVWUXFWLRQV IRU ILOOLQJ RXW WKBIUWDROHYY HSRUWQ G5 FE

'"HVFULSWLRQ RI :RUNVKHHW 7DEV

$GPLQ ,Q8ROLVWLQJ Rl FRQWDFW LQIRUPDWLRQ RI WKH WDEOHV
XS SHUVRQQHO

\HDU DQG WKH FRQW U LEXWHMROFDSHR BEW WRHWB28TV SRUWIROLR WF
GHPDQG

(%7 (QHUJ\ %DODQFH7ABIMEOIDO WRWDO HQHUJ\ GHPDQG DQG DQQX|
VXSSO\ IURP YDULRXV UHVRXUFHV

*($7 *+* (PLVVLRQV $FFRXQWLQJ 7DEOH *($7 $QQXDO *+* HPLV\
UHVRXUFH LQ WKH 328V SRUWIROLR WR GHPRQVWUDWH FRPSOLL
WDUJHWYV HVWDEOLVKHG E\ &$5%

537 5HVRXUFH 3URFXUHPHGWC AWVDAK HAR VRPRBUWUHVRXUFH SODQ W
WKH 536 UHTXLUHPHQWYV
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JRRWORWH [fDEOH /LQH '"HVFULSWLRQ

&RPSULVHG RI SXPSLQJ ORDGV IRU SXPSHG VWRUDJH DQG FKDUJLQJ ORDGV IRU RWKH
ZKLFK PD\ RU PD\ QRW LQFOXGH UHQHZDEOH UHVRXUFHV 1R GRXEOH FRXQWLQJ RI UH

(%7 QHW HQHUJ\ IRU ORDG *+* DVVRFLDWHG ZLWK HQHUJ\ VWRUDJH LV DFFRXQWHG IRU D
*HQHUDWLRQ RQO\ 3XPSHG VWRUDJH IDFLOLW\ UHFHLYH LQIORZ RI ZDWHU IURP &DOL

(%7 D|SXPSLQJ 3XPSLQJ ORDG LV LQFOXGHG LQ IRRWQRWH DERYH

(%7 DP [THQHUDWLRQ RQO\ &KDUJLQJ ORDGV LQFOXGHG LQ IRRWQRWH DERYH $00 VWRUDJF
6KRUW WHUP DQG VSRW PDUNHW SXUFKDVHV RU VDOHVY DUH QRW UHOLHG RQ WR|VHUY

(%7 BSHUDWLRQV /$':391V PRGHOLQJ GRHV QRW LQFOXGH WKH PDUNHW

(%7 (QHUJ\ VKRUWIDOO LQ GXH WR RXWDJHV IURP ROGHU JHQHUDWLQJ XQLWV WKpPpW K
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2017 Retail Electric Sals and Demand Forecast

Overview

The 2017 Retail Electric Sales and Dewhd&orecast (Forecast) supersedes the 2016

Retail Electric Sales and Demand Forecasha<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 activiencluding but not limited to Financial

Planning, Power Integrated Resource Planning (IRP), Transmission and Distribution
Planning and Wholesale Marketing.

The Forecast is a public document. Only pultijcavailable information is used in the
Forecast development. (This practice has become a standard among California electric
utilities.) Being public data means all dataurces are auditable. LADWP Planners
developing alternative scenasiasing their own proprietadata should adjust the

Forecast accordingly. The Load Forecast Gi@Hg) is available for consultation on
making adjustments to the Forecast. Fbeecast includes unpublished working papers
to aid Planners in develom alternative scenarios.

Data Sources

1. Historical Sales reconciled to the Gusier Care & Billing (CCB) Consumption
and Earnings Report through December 2016.

2. Historical NEL, Peak Demand and Losses reconciled to the Wholesale Energy
Resource Management website (WERM) database maintained by the Energy
Reconciliation Group.

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

4. Historical Los Angeles County employniafata is provided by the State of
California Economic Development Division using the March 2016 Benchmark.

5. Historical population estiates and projections apeovided by the State of
California Department of Finance Demographic Unit.

6. The long-term Los Angeles County economic forecast with quarterly short-run

updates is provided by UCLA Anderson Forecast.

The construction activity forecast is prded by Dodge Data and Analytics.

The Electric Vehicle forecast i®usistent with the 2016 IRP.

The LADWP program energy efficiendgrecast is based on the AB 2021 goals

adopted by Board Resolution and is dstent with 2016 IRP. Historical

installations are vided by the Efficiency Solutions Group.

10.The forecasted impacts of the Energgependence Security Act (EISA) and the
Huffman Bill on residential lighting rely on the Energy Efficiency Potential Study
prepared in 2014 by Nexant.

11.Projected solar rooftop instations are consistent withe 2016 IRP. Historical
installations are pragted by the Solar Energy Development Group.

12.Electric prices are based on FYE 20dWwer System Case 4 developed by
Financial Services Organization.

© N



Five-Year Sales Forecast

The Forecast represents total sales that witbbézed at the maténcorporating future
savings from known energy efficiency technologies anddutnads expected to be

served by distributed generation. The Forecass et include changes in sales that may
result from emerging technologies. Private enterprise and government are both currently
funding new research mainly in the purgoislow man-made climate change. For
example, the State of California has a@olpan ambitious Energy Action Plan that
includes four “Big Bold Strategies” for significant energy savings. The Energy Action
Plan requires all new residential constime to be zero net energy by 2020; all new
commercial construction to be zero peergy by 2030; Heating, Venting and Air
Conditioning (HVAC) industry to be re-shaped to deliver maximum performance HVAC
systems; and all eligible low-income custnsibe provided with btost-effective energy
efficiency measures itheir residences by 2020.

The historical accumulated energy efficiency and solar savings reported in the Forecast
are from 1999 forward. The 2016 Foreaasty included savings from Codes and
Standards from 2012 forward; in the 2017deast, historical Codes and Standards
savings for the years 1999 through 2014dobon California Energy Commission (CEC)
analysis are included. True accumulated gyefficiency would more likely be dated

back to 1974 when the Warren-Alquist Act passed in California but accurate records are
not available. In the Forecast, projectedrgy efficiency and solar savings are expected
to occur uniformly throughout theear as a simplifying assumption.

The LADWP billing system underwent a conversin September 2013. It is the opinion
of the Load Forecast Group that sateBYE 2014 and 2015 are under-reported.

Estimated sales for FYE 2017 are 255 GWH. drpercent below recorded sales in FYE
2016, and the compounded growth rate for sales is estimated to be -0.4 percent over the
five-year budget period. This result is maialyributed to accerated incremental

savings from LADWP'’s energy efficiency and solar distributed generation programs, and
expected increases in real electates. In the Forecast, electric rate increases are lagged
one year to allow for customer behavior to change.

Historical and future retail sales would significantly higher absent LADWP energy
efficiency and solar distributed generatimograms. Based onstalled savings, sales
have been reduced by 2679 GWH since FYE 2000 through LADWP-sponsored
programs. LADWP is accelerating these savimggrams and retail sales are expected to
be reduced by another 2244 GWH otlex next five years.



Short-Run Growth

Accumulated
EE & Solar Estimated Sales wo
Fiscal Year Retail Sales Savings Programs & Standards
YOY YOY
Ending Growth Growth
June 30 GWH Rate GWH GWH Rate
2016-17 22878 2679 25557
Forecast
2017-18 22880 0.0% 3260 26141 2.3%
2018-19 22663 -0.9% 3854 26517 1.4%
2019-20 22520 -0.6% 4366 26886 1.4%
2020-21 22492 -0.1% 4724 27216 1.2%
2021-22 22613 0.5% 4923 27536 1.2%

Retail Sales Net of Energy Efficiency and Distributed Generation
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Peak Demand Forecast
Growth in annual peak demand over tiext ten years is 0.4 percent.

Long-Run Growth

One-in-Ten
Fiscal Base Case | Growth Rate Peak
Year End Peak Demand| Base Year Demand
June 30 (MW) 2016-17 (MW)
2016-17 5733 6235
2017-18 5854 6347
Forecasf
2021-22 5889 0.5% 6423
2026-27 6129 0.7% 6640
2036-37 6716 0.8% 7288
2040-41 6998 0.8% 7600

Weather-normalized. Actual peak was 5762 MW in 2016-17 and 6432 MW in 2017-18.
2Forecast has been modified to include all-time high occurred on August 31, 2017.

The System set its all-time higlegk at 6432 MW on August 31, 2017, a 1-in-12.6
weather event. The weather-adjusted One-in-Two peak for 2017 is 5854 MW. The
previous System all-time high peaké®43 MW was set on September 16, 2014, a 1-in-
10.4 weather event. Includedtime weather-adjusted peate normalized DC line losses
from the Nevada-Oregon border (NOB). NOR line losses at the peak hour on August
31, 2017 were 224 MW, which is higher thae #iverage loss df73 MW used in the

peak weather-normalization calculation.

The following graph of the One-in-Ten Pdakmand Forecast is used for the Integrated
Resource Plan (IRP). Peak demand grayatherally has been diverging from sales
growth. In the last 15 years, annuatgentage change for Total Sales was 0.1%,
compared to 1.2% for Peak Demand. To incorporate this, in the 2017 Forecast, LADWP
used a slightly reduced System load fagthile keeping its assumption of future peak
being a constant load factalative to NEL. Adjustments are also made for the Huffman
Bill, energy efficiency, electric vehiclesd solar distributed generation.



One-in-Ten Peak Demand Forecast Comparisons
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In general, system load factors arentieag down. Given a constant energy production, a
lower load factor means a higher peak. eehconsiderations are generally thought to be
contributing to the lower load factor: 1) costers are making greater efforts to conserve
energy but during extreme weather events safety and comfort predominate over
conservation causing the peak to spike; &)rtfajority of the historical and forecasted
energy efficiency effort is oriented towareducing consumption rather than peak; and 3)
solar distributed generation production peakon-coincident with system peak.

In contrast to the trend listed above, future load factor may increase if LADWP sees
greater demand forward use of electric vehicles.

Summer system peak appears to be shifting toward later hours primarily due to the
growth of distributed solar generation and glewehicles. Three of the last five annual
peaks occurred at Hour Ending (HE) 1700.D\WP models the peak to occur at Hour
Ending 1600. Planners need to be nithdf the potential load shift.

The impacts from Demand Response programluding XRT Rates and Summer Shift
are not included in this Forecast.

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

Integrated Resource Planning
Wholesale Energy Marketing
Distribution Planning
Transmission Planning

PwpnbE

For most planning, LADWP uses the One-in-Ten Case Peak Demand forecast rather than
the Base Case forecast. LADWP’s policy i®tmsure reliability irtimes of volatility by
controlling its own generation capacity.aRhing at the One-in-Ten level has proven



over the years to be an effective tool is@ing system reliability. The One-in-Ten case
is based on historical pk day weather events.

Plausibility

To measure plausibility of our salesdoast, LADWP assumes that growth in energy
efficiency, distributed generati and electric vehicle consption, negative or positive,

is in a steady state and then compare2@i& Forecast prior to adjustments to historical
periods. The forecast prior to adjustments for program initiatives is called the unmitigated
forecast. In the unmitigated forecast, thenge variables are employment, personal
income, construction activityna retail electric prices.

The 2008 recession coupled with historicallyoéious energy efficiency and distributed
generation programs implemented betw2@80 and 2016 lowereddhrajectory of
electric sales significantly. Without the growthelectric vehiclesbased solely on the
economic variables in the Forecast and assgranergy efficiency Codes and Standards
remain in a steady-state; sales will not reach 2008 levels until 2022.

Sales in FYE 2014 declined unexpectedly given a strong underlying local economy. In
the 2016 Forecast much of this decline was ateibtd the change in billing systems. It
was understood that some bills were defeazthe new billing system was being fine-
tuned; therefore the 2016 Forecast modalkiged variables to quantify the billing
system change effect. Subsequent researgbests that these billing system change
variables were correlated with other factangl might have overstd the impact due to
the change in billing systems. For examplmtemporaneously to the change in billing
systems, a large cogeneration customer stbpgeeling its power generation which also
lowered sales. Also the bilg change variable might habeen picking up effects from
rate changes and other effefttam energy efficiency and distributed generation. In the
2017 Forecast, all the billing changariables have been removed.

The following table shows é&hlong-term perspective.

Retail Sales before Regulatory Impacts
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An alternative way to look at historical anddoasted sales is on a per capita basis. Sales
on a per capita basis peaked in FYE 2008 at B8¥H per capita. On a per capita basis,
sales will be well below this levak the end of the forecast period.



Per Capita Sales before Regulatory Impacts

KWH

FYE

On a per capita sales basis, very low nerahvere recorded in FYE 2014 through 2016
compared to what was recorded in theehyears previous. The lower per capita sales
are probably a combination of billing changes and lower sales due to distributed
generation, energy efficiency, camgation and higher electrictes. In general, higher
electric rates encourage increasedrithisted generation, energy efficiency and
conservation.

The economic outlook is fundamentally chathgethe 2017 Forecast. On the Federal
level, the current Administration’s proposkeddget is calling for higher deficit spending
in the near term through tax cuts as a patax reform bill coupled with higher spending
on military and infrastructure. The detailsadifthese proposals have yet to be written
into law and in the end the final law will inexiily differ from the proposal. Even if we
do not see all these increases on the Federd) @akfornia, on the state level, has made
a commitment to increasing infrastruaspending through its increased gas tax
mechanism.

As we write, the current expansion is into it§' ®onth versus the average historical
expansion of 60 months. The longegbansion since World War Il has been 120
months. Full employment is sustainableddong period but the next recession is likely
now somewhere on the horizon. Faster gromtiild require positive growth in net
migration as the large cohort of baby boonaesnearing the stage when they are most
likely to retire and leave the labor & rather than continue working.

In 2016, net migration was a negative 15,000 people in Los Angeles County. The last
positive year for net migration in Los Angeles County was 2011. Population growth has
been due to natural increase (the difference between the number of live births and the
number of deaths).

Variables in the Forecast

Population: The 2010 United States Census rega®,792,621 residents in the City of

Los Angeles. This number was well below the previous 4,094,764 estimated by State of
California Department of Finance Demagié Unit at the time. The State relies on
birth-death records and driver license datastimate population between censuses. The



2000 United States Census reported a il of 3,694,742 for the city of Los
Angeles. The population growth rate was di®6 percent per annum in the first decade
of the 2f' century. Since the 2010 census, Department of Finance has estimated an
increase in population for the City bbs Angeles of 238,283 people or 1.0 percent a
year. In the same time period, LADWP has added 38,598 residential accounts or 0.5
percent per annum. As these differerslesw, the estimate of population can be
problematic between censuses. Additionallyg t8sues may be affecting the count the
number of residential aoants. The Billing System is counting billing adjustments
differently since the changeover to CCBlso LADWP may no longer be individually
metering all the units in larggpartment buildings especialfythe buildings include solar
distributed generation.

Retail Electric Prices: Retail Electric prices in this Forecast are based on Power System
FYE 2017 Financial Plan Case 4. Some €asé recovered through pass-through rates
which vary over time and are a potential ®euior variance in the Forecast. Nominal

price changes are deflated using the ComsuPnice Index and éhGross State Product
Deflator forecasted by UCLA Anderson ForecaBtice elasticities are statistically

derived from the sales models based on habinteractions within the LADWP service
area. The derived price ef@gties are at the upper bounaofsnational and international
historical research. Elasti@s may be overstated since tlaeg highly correlated with
LADWP energy savings programs and DWP’s billing system changeover.

Sector Price Elasticity (%)
Residential -.35
Commercial -.29
Industrial -.70

Customer Care & Billing System: The Customer Care & Billing Sy=h (CCB)
replaced the TRES system in September 20EBm a forecasting perspective, the
reported data was inconsistent and erratic pstdents were made tbe billings. In the
2016 Forecast LADWP used smoothing technignets modeling of data to account for
the changeover since in the Load Forecast Group’s opinion the sales data was
normalizing. The smoothing techniqgueseragain led to sales underperforming the
Forecast so that the techniques were not included in the 2017 Forecast.

Sustainable Communities and Gmate Protection Act (SB 375): SB 375 layers
statewide guidelines onto local planning demisi The goal is to reduce vehicle miles
traveled thereby reducing emissions, andrioourage more compact, complete, and
efficient communities for the future. SE5 favors redevelopment areas near
transportation centers over new develepinIn LADWP service territory, many
apartment complexes are being built in dtewn and vacant industrial land has been
replaced with residential and commercial buildings. In 2017, workshops are being held
to evaluate whether or not targets are beneg. New policies could arise out of these
workshops.

Zero Net Energy Policy: Current state law states thlitnew residential building will
be zero net energy by 2020 and all new commercial buildings will be zero net energy by
2030.



Emission Allowances: AB 32 program seeks to reduce greenhouse gas emissions to
1990 levels using a cap-and-trade approach. In 2016, AB 32 was replaced by SB 32. SB
32 sets new targets for the State of @atifa to reduce greenhouse emissions to 40

percent below 1990 levels. Workshops aradpéeld in 2017 to revise policies and
programs to meet this new goal. SB 3®auts the Forecast mainly through the retail

price forecast and the increase in electricity consumed by electric vehicles. Potential
changes in SB 32 policy and program desidd an element of uncertainty to the

Forecast.

Large Construction Projects: Most construction activitgurrently is concentrated in
large projects and this trend is forecasted tainae. The last of the small developers left
the market during the 2008 recession, ending a trend that began in the 1990s. Having
development concentrated imdar projects could potentiallgad to faster and bigger
swings in construction activity since eacljpct is a larger percentage of overall
construction activity. During the last resam, many large projects were deferred or
abandoned.

Uncertainty in Economic Forecast: This Forecast useg tdCLA Anderson long-term
economic forecast. This Forecast was based on a continuation of Obama-era economic
policies. The new Administration has very diéfiet view of fiscal policy. Tax cuts, tax
reform, military spending, infrastructure spending and immigration policy could all
change the trajectory of the economy. As forecast is being written, there are many
proposals on the table andtcomes are unclear.

Electric Vehicles: Electric vehicles are a keyategic initiative for LADWP. The
Forecast adopts the numbers approved in the 2016 IRP.

The 2017 Forecast uses the same load shapeakdirst revised in the 2016 Forecast. In
the 2016 Forecast, load was shifted totithag and evening hours from nighttime. The
load shape shift increases the peak demand in the Forecast.

Energy Efficiency: The Forecast uses the AB 2021 Energy Efficiency goals adopted by
the Board on August 5, 2014.

Title 24 Building and Appliance standarde ancluded in the AB 2021 goal of reducing
electric consumption by fifteen percentysar 2020. This action aligns LADWP’s
policy with the California’s investor-owned utilities.

In a change from the 2016 Forecast, the 2017 Forecast includes all the energy efficiency
savings adopted in 2016 Integrated ResoRtaa (IRP). In previous Forecasts, energy
efficiency savings were only includeddligh the five-year program window. Final
decisions on energy efficiency savings are made in the Integrated Resource planning
process.

One finding from the Energy Efficiency PotehiStudy is that engy efficiency in the
LADWP service area is more effective imloeing energy consumption and less effective
in reducing coincident peak demand.



Demand ResponseL ADWP is experimenting witlseveral different Demand Response
programs. The goal is to obtain 20V by 2020 and 500 MW by 2026. LADWP has
had a voluntary load curtailment progranplace for many years however it has not
been consistently used on the peak dm@ause capacity has not been constrained.

In summer 2016, LADWP adopted a Sumr8éift program which reduced peak
demands in July, August and September by an estimated 100 MW. LADWP plans to
continue the Summeshift program in 2017.

As in previous forecasting cycles, Demand Response effects are accounted for in the IRP
instead of the Forecast. As such, to the extent Demand Response programs are employed
in the future, some of the forecasted demailidnot be realizedat the meter.

Distributed Solar Generation: In a change from the 2016 Forecast, impacts to future
sales from the installation of distributed solar are modeled over the entire forecast period
based on 2016 IRP. Previous forecasty torecast the change sales and peaks

though the Budget program years.

A unique characteristic of LADWP'’s residential sector & thver half the population are
renters living in large apartment complexestaming five or more units. Because of this
fact, LADWP does not have thechnical and market poteritiar behind the meter solar
installation when compared tohatr utilities in the State. Selpanels installed behind the
meter reduce LADWP energylea but not consumption.

The alternative for LADWP is to have solar panels directly conneotdt grid using

the feed-in tariff mechanism. When solar panels are connected to the grid it becomes
wholesale energy and neither retail sales nor consamate affected. Details of
LADWP’s solar strategy an@cluded in the IRP.

Smart Grid Investment Program: LADWP is conducting a sart grid demonstration
project. Outcomes are yet to be determined. All future impacts from the project are
detailed in the IRP. Smart Grid is an mrtated strategy which will affect future LADWP
policy regarding Demand Response, Elecdtigticle, CustomeBehavior and Cyber
Security.

Recent characteristics of Residential SectorThe LADWP service area has the lowest
rate of owner-occupied hougj in the United States at 38 percent. The Millennial
Generation throughout the United States ansl Angeles has delayed forming traditional
households when compared to previous gamens. There is growg concern that the
scarcity of affordable housing will continte keep the owner-occupied rate down in Los
Angeles. The California Department of Fmta has vacancy rate in LADWP service area
is moderately on the high side at 5.9 petc&he 25-year low for vacancy rate was 4.6
percent in 1994. However there are private surveys that show that vacancy is as low as
2.8% in the apartment rental markets. Thegte surveys may be only covering the large
apartment complexes which would partiallypkin the difference. Los Angeles residents
spent 50 percent of their income on ren2@16 compared to the 28 percent that they
spent in 2000. This is the higheatios of rent to income fany city in the United States
according to Zillow. The fair market reimt Los Angeles for a standard two-bedroom



apartment increased by736 between 2016 and 2017, and the median house price
increased by $23,000 according to Gatliia Association of Realtors.

Recent Characteristics of the Commercial Sectorin the retail sector, the combination

of the growth in big box retailer and buying otee internet is hurting the B and C

graded malls. The Grade A or “high-end”llmare still viable but they are changing

their retail mix to becommore of a destination typxperience by adding theaters and
restaurants. Vacancy rates in commeroféite space are improving but are still high

when compared to historical averages. There is an argument that current vacant office
space is not configured for the higher density offices that employers favor today, which is
an indication that this space is not vacantibstiead should be torn down or remodeled.
There is some anecdotal evidence théesasing activity is ugHigh rates of office

subleasing often occur closette® top of a market.

Port of Los Angeles: In 2016, the Port set a new record when cargo volumes reached
8.8 million TEUs, marking the busieyear ever for a WesteHemisphere Port. With

the opening of newly expanded Panama Candune 2016, there will be increased
competition for cargo wharfage and increased pressure on the Port of Los Angeles.
Ultimate impacts on electric sales are unknownth#sg point in the business cycle, the
Port of Los Angeles does not expect a large slowdown due to the Panama Canal
expansion. If there is a recession, the easteiis ppcombination with the Panama Canal
might compete for a larger share of a potdhtismaller market. Los Angeles leads in
total dollar value of shipments throughpisrts while Gulf of Mexico and Eastern
seaports lead in tonnage. The most obvioasae for this difference is the transportation
of oil and other fuels.

In June 2017, the Mayor announced that the &fdrbs Angeles will strive to become a
zero greenhouse emission facility. Targetd amelines for achieving this goal will be
announced in November 2017. Incremental electric sales that may result are not
included in this Forecast.

Losses in NEL: The loss factor used to calcul®N&L after FYE 2017 is 12 percent.
For a two-year period after the changdilling systems in FYE 2014 and FYE 2015,
rolling twelve-month losses reached as higha percent. lour opinion, sales were
being under-reported in this time frame doe¢he conversion of CCB. For FYE 2016
and 2017, losses are still highl&®.6% and 12.5% respectively.

Although the Load Forecast incles a loss factor of 12%, the IRP Group has found in a
preliminary study that future generation mix may lower the loss factor to 11%.

A separate initiative within LADWP seeks tadi additional ways to lower system losses.
This initiative is not inalded in the Forecast.

NEL Accounting: Preliminary analysis indicatdéisat the energy received assumption
from Distributed Generation and the Feed ariff programs might have overstated

annual NEL by approximately 146 GWH in eatlar year 2015 and 70 GWH in 2016.
Annual Peak Demand in 2015 would be aimested 6215 MW instead of the reported
6234 MW. Calendar peak in 2016 would beeatimated 6042 MW instead 6052 MW.



2017 ENERGY AND DEMAND FORECAST
NET ELECTRICITY SALES BY CUSTOMER CLASS AND SYSTEM PEAK DEMAND WITH REGULATORY IMPACTS

Page 17 Page 18 Page 19 Page 16 Page 15 Page 13
Total Sales Net Customer
SECTOR SALES to Ultimate LOSSES Energy Customer Service Peak Self-Generation  Service
Residential Commercial Industrial Miscellaneous* Electric Vehicles Customers Total Percentage DC Line for Load Self-Generation Areaload Demand Peak Area Peak
Fiscal Year  (GWh) (GWh) (GWh) (GWh) (GWh) (GWh) (GWh) (%) (GWh) (GWh) (GWh) (GWh) (MW) (MW) (MW)
2000-01 7,542 12,248 2,754 389 0 22,934 2,753 10.7% 407 25,688 1,294 26,982 5,299 184 5,483
2001-02 7,282 11,979 2,496 391 0 22,149 2,755 11.1% 350 24,903 1,059 25,962 4,805 181 4,986
2002-03 7,358 12,230 2,383 392 0 22,363 3,006 11.8% 444 25,370 1,069 26,439 5,185 184 5,369
2003-04 8,061 12,559 2,485 414 0 23,520 3,181 11.9% 239 26,701 1,081 27,782 5,410 187 5,597
2004-05 7,907 12,502 2,447 423 0 23,279 3,059 11.6% 216 26,338 1,081 27,420 5,418 187 5,605
2005-06 8,051 12,699 2,451 432 0 23,634 3,194 11.9% 482 26,828 1,083 27,911 5,667 187 5,854
2006-07 8,495 13,130 2,332 421 0 24,378 3,125 11.7% 377 27,502 1,084 28,586 6,102 188 6,290
2007-08 8,540 13,269 2,366 441 0 24,617 3,311 11.9% 425 27,928 1,086 29,014 6,071 188 6,260
2008-09 8,578 13,210 2,303 434 0 24,526 2,921 10.6% 350 27,447 1,089 28,536 5,647 189 5,836
2009-10 8,300 12,582 2,073 417 0 23,373 3,153 11.9% 262 26,526 1,096 27,622 5,709 191 5,899
2010-11 8,068 12,429 2,189 376 0 23,062 3,191 12.2% 598 26,252 1,111 27,364 6,142 194 6,336
2011-12 8,162 12,601 1,924 349 0 23,037 3,515 13.2% 886 26,552 1,137 27,689 5,907 201 6,108
2012-13 8,442 12,845 1,947 314 0 23,548 3,606 13.3% 888 27,154 1,181 28,335 5,782 219 6,000
2013-14 7,957 12,740 1,827 269 0 22,793 3,963 14.8% 836 26,756 1,266 28,022 5,862 230 6,092
2014-15 8,131 12,938 1,720 239 0 23,028 3,664 13.7% 506 26,692 1,307 27,999 6,343 240 6,583
2015-16 8,291 13,109 1,630 262 0 23,292 3,364 12.6% 615 26,657 1,358 28,015 6,234 253 6,487
2016-17 8,060 12,869 1,689 255 6 22,878 3,302 12.6% 574 26,180 1,440 27,620 5,762 273 6,035
2017-18 8,017 12,689 1,804 267 103 22,880 3,130 12.0% 574 26,010 1,542 27,552 6,432 298 6,730
2018-19 8,017 12,404 1,792 268 182 22,663 3,109 12.1% 574 25,772 1,593 27,366 5,881 311 6,192
2019-20 8,008 12,179 1,799 268 265 22,520 3,165 12.3% 574 25,684 1,636 27,320 5,866 322 6,188
2020-21 8,013 12,059 1,806 269 345 22,492 3,093 12.1% 574 25,585 1,677 27,262 5,872 332 6,204
2021-22 8,046 12,056 1,813 270 428 22,613 3,091 12.0% 574 25,703 1,719 27,422 5,889 342 6,231
2022-23 8,088 12,118 1,818 271 508 22,802 3,118 12.0% 574 25,919 1,761 27,681 5,933 353 6,286
2023-24 8,140 12,215 1,820 271 587 23,033 3,212 12.2% 574 26,245 1,803 28,048 5,976 363 6,339
2024-25 8,201 12,339 1,823 272 650 23,286 3,174 12.0% 574 26,459 1,852 28,311 6,029 375 6,405
2025-26 8,258 12,462 1,828 273 716 23,537 3,211 12.0% 574 26,748 1,925 28,673 6,076 393 6,469
2026-27 8,327 12,602 1,833 273 771 23,807 3,246 12.0% 574 27,053 1,971 29,023 6,129 405 6,534
2027-28 8,399 12,742 1,838 274 826 24,078 3,350 12.2% 574 27,428 2,012 29,440 6,182 415 6,597
2028-29 8,472 12,881 1,842 275 872 24,341 3,320 12.0% 574 27,662 2,053 29,715 6,239 425 6,665
2029-30 8,546 13,015 1,847 275 925 24,609 3,352 12.0% 574 27,961 2,095 30,055 6,291 435 6,727
2030-31 8,619 13,146 1,852 276 973 24,867 3,393 12.0% 574 28,260 2,136 30,396 6,348 446 6,794
2031-32 8,694 13,281 1,857 277 1,025 25,135 3,497 12.2% 574 28,631 2,177 30,809 6,400 456 6,856
2032-33 8,771 13,431 1,862 278 1,073 25,415 3,468 12.0% 574 28,883 2,218 31,101 6,473 466 6,940
2033-34 8,851 13,592 1,868 278 1,125 25,714 3,504 12.0% 574 29,218 2,260 31,477 6,514 476 6,990
2034-35 8,931 13,755 1,873 279 1,177 26,015 3,547 12.0% 574 29,561 2,301 31,862 6,576 487 7,062
2035-36 9,011 13,922 1,878 280 1,229 26,320 3,661 12.2% 574 29,981 2,336 32,317 6,633 495 7,128
2036-37 9,100 14,110 1,883 281 1,281 26,654 3,632 12.0% 574 30,286 2,341 32,627 6,716 496 7,212
2037-38 9,190 14,300 1,888 281 1,333 26,993 3,677 12.0% 574 30,669 2,341 33,010 6,769 496 7,266
2038-39 9,281 14,490 1,893 282 1,385 27,331 3,724 12.0% 574 31,055 2,341 33,395 6,841 496 7,338
2039-40 9,372 14,678 1,899 283 1,437 27,668 3,841 12.2% 574 31,509 2,341 33,849 6,911 496 7,407
Table updated through December 2016
Electric Vehicle Sales before December 2016 included in Residential and Commercial Sales
Intradepartmental sales, historically included in Miscellaneous, are now included in Commercial sector
Annual Percent Change
1993-2003  0.46% 0.44% -1.17% 0.85% 0.27% 0.37% 0.34% -0.18% -0.11%
2001-16 0.68% 0.49% -3.68% -2.78% 0.11% 0.26% 0.27% 1.17% 1.21%
2016-22 -0.50% -1.39% 1.80% 0.46% -0.49% -0.61% -0.36% -0.95% -0.67%
2016-26 -0.04% -0.51% 1.16% 0.38% 0.10% 0.03% 0.23% -0.26% -0.03%
2016-36 0.42% 0.30% 0.71% 0.32% 0.61% 0.59% 0.72% 0.31% 0.47%
2016-40 0.49% 0.45% 0.61% 0.30% 0.69% 0.67% 0.76% 0.41% 0.53%
*Miscellaneous' includes Streetlighting, Owens Valley.
Financial Services Los Angeles 9/15/2017

Load Forecasting

Department of Water
and Power



Total Sales to Ultimate Customers

Based on Financial Plan Case 4 of 2017. Energy Efficiency, PHEV, distributed generation
targets as approved in 2016 IRP.

Major Causes of Lower Forecasted Sales:
— Removed CCB hilling adjustments that were included in 2016 Load Forecast.
— Energy Efficiency Savings and Solar Distributed Generation.
— Declining Average Sales per Customer for both residential and commercial customers.
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20’000 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
2017 Forecast | 22,227|22,934 122,149 |22,363|23,520| 23,279 | 23,634 | 24,378| 24,617 | 24,526 | 23,373 | 23,062 | 23,037 | 23,548 | 22,793 | 23,028 | 23,292 | 22,878 |22,880| 22,663 | 22,520 | 22,492 | 22,613
exf= 016 Forecast 23,829 (23,508(23,264 23,098 23,163 23,609
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Retall Sales

— Historical average forecast variance is 0.8% with a 1.7% deviation.
— Historical variation is based on demographics, economics and weather.
— Expect larger variation in accuracy

» Utility program targets tend to be aspirational.
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Historical and Forecasted Accumulated Savings
Energy Efficiency and Solar Rooftops

« Building and Appliance Standards now incorporated into LADWP’s EE goals.

 EE and Distributed Generation savings in 2016 IRP continued throughout entire
Forecast timespan.
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O 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
Building and Appliance Standards 17 118 232 347 461 575 689 804 918 1,032 | 1,146 | 1,261 | 1,375 | 1,533 | 1,717 | 1,897 | 2,120 | 2,335 | 2,489 | 2,616 | 2,736 | 2,828 | 2,900
Light Bulb Replacement per Huffman Bill 0 0 0 0 0 0 0 0 0 0 0 0 9 77 201 287 354 408 431 448 466 494 518
= LADWP Street Light 0 0 0 0 0 0 0 0 0 0 41 78 105 150 168 188 190 192 194 196 198 200 202
LADWP Traffic Light 0 0 0 0 0 0 0 0 0 0 20 42 50 50 50 50 50 50 50 50 50 50 50
LADWP Rooftop Solar 0 0 1 5 12 12 14 15 17 20 27 42 68 104 147 189 240 321 423 475 517 559 600
®WLADWP Commercial 179 238 343 436 472 498 525 559 618 790 946 1,112 | 1,246 | 1,349 | 1,483 | 1,639 | 1,763 | 1,932 | 2,324 | 2,748 | 3,143 | 3,421 | 3,579
mLADWP Residential 15 21 34 45 53 62 71 86 115 195 283 297 322 337 354 374 400 441 539 645 744 814 853

FYE
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Total Installed EE Savings
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Peak Demand

Cases

— Based on the recent climate change finding that more extreme weather events of
longer duration will occur in the future, it is now expected that the System will
approach its potential more frequently so the difference between the 1-in-10 and 1-in-
40 forecasts is compressed.
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4,500 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
e=@=s-in-2 | 5,368 5,299 4,805 |5,185|5,410 5,418 | 5,667 | 6,102 | 6,071 | 5,647 | 5,709 | 6,142 | 5,907 | 5,782 | 5,862 | 6,343 | 6,234 | 5,762 | 5,854 | 5,881 | 5,866 | 5,872 | 5,889
1-in-10 6,347 (6,371 |6,353|6,357 | 6,374

e | -iN-40 6,608 6,631 |6,610|6,614 | 6,631
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Peak Demand

 Annual peak demand is dependent on the severity of the heat storms that
are encountered during the year.

« The cases are built on the probability of a weather event occurring in a
given year.

NEL (MW) Fiscal Year Annual Peak Demand

Fiscal Year Base Case 1linb 1in10 1in 40 Hot
2017-18 5854 6178 6347 6608
2018-19 5881 6203 6371 6631
2019-00 5866 6186 6353 6610
2020-21 5872 6191 6357 6614
2021-22 5889 6208 6374 6631
2022-23 5933 6255 6423 6682
2023-24 5976 6300 6469 6731
2024-25 6029 6357 6529 6793
2025-26 6076 6407 6580 6847
2026-27 6129 6464 6640 6910
2027-28 6182 6521 6698 6971
2028-29 6239 6582 6761 7038
2029-30 6291 6638 6819 7098
2030-31 6348 6698 6882 7164
2031-32 6400 6753 6938 7223
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1-in-10 Peak Demand

« Summer 2017 Actual Peak = 6432 MW (1-in-15. 1 peak occurred on a 1-in-12.6 weather
day)
 Weather Normalized Peaks for Summer 2017:
— Summer 2017 1-in-10 Peak = 6347 MW
— Summer 2017 1-in-2 Peak = 5854 MW
- Sumgr 2017 Forecasted 1-in-2 Peak = 5761 MW

6,500
= 6,000
=
5,500
2017 Forecast =@=2016 Forecast
5,000
4,500 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
2017 Forecast | 5,299 |4,805 | 5,185/ 5,410 | 5,418 | 5,667 | 6,102 |6,071| 5,647 |5,709| 6,142 | 5,907 | 5,782 | 5,862 | 6,343 6,234 | 6235 | 6347 | 6371 | 6353 | 6357 | 6374
a=@==2016 Forecast 6,158/6,2406,209|6,173 6,182 6,251
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Residential Sales

Incorporates electric rate increases from Financial Plan Case 4 with a 1-year lag.
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6’000 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
2017 Forecast| 7,282 | 7,358 | 8,061 | 7,907 | 8,051 | 8,495 | 8,540 | 8,578 | 8,300 | 8,068 | 8,162 | 8,442 | 7,957 | 8,131 | 8,291 | 8,060 | 8,017 | 8,017 | 8,008 | 8,013 | 8,046

exf==?(016 Forecast 8,398 | 8,302 | 8,217 | 8,184 | 8,166 | 8,173
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Residential Energy Sales

Number of Residential Customers

— Peak-to-Trough — 13,532 customers lost between February 2009 and August 20009.
— 55,000 (4.3%) customers added since August 2009.

— Total Customers = 2 * Bimonthly Bills + 1 * Monthly Bills

— The majority of residential customers are renters and live in multi-family units.
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Residential Sales

Average Sales per Customer

Recent Evidence

— Moving average monthly sales per customer reached an all-time high of 519 KWH
per month in December 2008.

— The December 2016 moving average is 465 KWH per Month.
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Residential Energy Sales
New Residential Building Units

— New units are 15% Single-Family and 85% Multi-family which lowers future average

consumption per household.
— Absorption changed from positive to negative in 2015.

— Model sensitive to number of households.
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2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
11,26 16,01 |13,89|11,10| 15,76 | 14,08 | 12,37 | 11,25 | 9,970
12,929,990 12,94 |12,35|11,43 10,059,761

0 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
2017 Forecast | 5,673 | 7,361 | 12,34 | 10,66 | 14,44 | 9,985 | 6,080 | 2,607 | 4,109 | 5,940 | 6,700 | 8,392
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Residential Energy Sales
Recent Economic Impact

Real Personal Income:
— Change due to new fiscal policy proposed by the current Administration.
— Model sensitive to growth in Personal Income.
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Commercial Sales

» Intradepartmental Sales included in Commercial due to CCB reclassification.

* Open office trend means more employees per square foot.

Sectors experiencing positive growth: Education & Health, Professional Services,
and Information.
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2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
2017 Forecast |11,979|12,230/12,559|12,502|12,699|13,130|13,269|13,210|12,582 12,429 12,601 |12,845|12,740|12,938|13,109|12,869|12,689|12,404|12,179 12,059 |12,056
13,283/13,318(13,019|12,731/12,506|12,480
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Commercial Energy Sales
Commercial Customers Count

Recent Evidence
— Pre-CISCONN average ~124,000
— Last 12 months average is ~134,588

140,000

135,000

CCB Conversion

130,000

125,000

120,000 -+

115,000

# of Customers

110,000

105,000

9/15/2017

Customers

2017 Forecast Chartbook




Commercial Energy Sales

Twelve-Month Moving Average Sales per Customer

Recent Evidence

— Moving average of sales per customer per month peaked in July 2008 at 9320
KWH per month.

— Currently sales per customer per month are 7941 KWH.
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Commercial Energy Sales
Local Employment in Services Sector

LA County Commercial Services Employment
— Indexed to the March 2016 benchmark.
— Model sensitive to slopes of these curves
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Commercial Energy Sales
Dodge Data & Analytics Forecast

Commercial Floorspace Additions
— Model sensitive to floorspace square footage.
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Industrial Sales

No EE or rooftop solar in the Industrial Forecast. All EE and solar assigned to
Residential, Commercial and Streetlight sectors.
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Industrial Energy Sales
Number of Customers

Recent Evidence
— The forecast is for the heavy process industries (refineries and breweries) to
remain but no new heavy industry will emerge. Assembly industry customers
and jobs are disappearing.
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Industrial Sales
Twelve-Month Moving Average Sales per Customer

Recent Evidence

— Sales per customer per month peaked in October 2006 at 15,026 KWH per
month. High consumption partially attributed to a large self-generation unit being
off-line at a refinery.

— Currently sales per customer per month are 13,390 KWH.
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Payroll Jobs

Industrial Sales
Employment Outlook

LA County Manufacturing Employment
— Model sensitive to absolute number of jobs.
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Miscellaneous Sales
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O 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

2017 Forecast| 362 389 391 392 414 423 432 421 | 441 434 | 417 376 349 314 269 239 262 255 267 268 268 269 270

exfl=s 7016 Forecast 301 | 304 | 306 | 309 | 311 | 314
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Electric Vehicles
Load Growth

 Using 2016 IRP EV forecast.
 Historical LADWP sales embedded in sector sales.
 Estimated Coincident Load Factor is 93%.
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