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Overview of LA Basin

L
OREINGHAR o/ MOGEN
\ D_‘ g / 0
/wesTWIND @/ & HO
e LEBEC : S I;LRA“ER— Bt — TIEFORT
—0 EDWARDS O B ___ 0
- 655:;?3‘.5,\ ?msls ; o o COOLWATER. Eriagias E
PASTORWQIG PRSTONA CLimy | ‘§9 § UTHI ROCKET TEST ( ‘\ =
EDMONSTON b \ —_—
g PUMPING PLANT Y fy ! 'rom'lu_.\ e
(CDWR) \

‘\.\ BAILEY

[

.
KERN CO l \ GALE L
LOS AMGERES CO / ALTA POWER

\ BLACK = ‘ﬂ’
% (IMT.
WARNE [} \JANTELOPE | CALOWELL £oPoRT o o —
< Fae,
4 DWP,
& W N ABELANTO, |\ == = > il

WS\ 7
- %mnnes = F:_ V'NCENTmossm . \‘\.\\\\m. PERMANENTY /

VENTURA CO.

SANTA BARBARA CO.

Q
N = PUMPING PLANT 3 \ \ N Eartia.
. , —\/ XX s I =l /
== = O I 8 %7
S . il . - ES Q.:- AQUEDUCT
= svumarld ) [, - F i & %) ARROWHEAD
= ]DWF’SCE’ , z i sipHON
"3 O o =
RELIANT MANDALAY * Rl(?éAML‘?I O \
TOLUCA (DWP) d \\ v ~
o
RELIANT ORMOND BEACH EAGLE ROCK HOMART
GOODRICH [3—MOUNTAINVIEW POWER \
= SAN BE! INO
MESA
o) @

== CENTURY LAGLNA
LaciEneca Sy \ noge BELL
=

NOT TO SCALE
CHEVMAI \. HIGHGROVE—, =
MAXWELL' @‘ RS
TANKER (cust) O =1
ALESSANDRO < S
.CO0) O
%o 1 /13
NWIND IND ’
LEGEND “ARBigor
FARRE [
[]  GENERATION PLANTS ® THORNHILL O s
" | GENERATION / PUMP-STORAGE o - N\ QVYGLEN =0 “ mavBERRY Elszvawzn
© 115KV TRANSMISSION SUBSTATION (EXCEPT AS NOTED) nroovnedy ALMTOS N fif — NEwcE) a;‘ iy
) PHASE SHIFTER \ O, i, PR HusTINGTON SR 5 y i 31O eaTRCEAMO) /7
— SKYLARK L— O
() 230 KV TRANSMISSION SUBSTATION ~ & A N Eéf :ua T 7
q MORAGA
© 500 KV TRANSMISSION SUBSTATION ~ Ellis TRABUCO \K Nhurarnm & P4
115KV LINES (EXCEPT AS NOTED) ~ capis £ — recrianca o
——— 230KV LINES ~ ~ subarea S [ TALEGA #  swmpEcoco
——— 500 KV LINES ~ " i 1 -
—— — 4500 KV DC LINES . - ?;ggg;?;ng\ ‘. . I!EEner
R SDGE)
(DASHED ALL COLORS) NON EDISON OWNED TRANSMISSION LINES e I _._ i,
s

e California ISO Slide 18

Shaping a Renewed Future




FIGURE 5-12
2008 Baseline 8-Hour Ozone Design Concentrations (ppb)



FIGURE 35-13

Model-Predicted 2023 Baseline 8-Hour Ozone Design Concentrations (ppb)



FIGURE 5-14

Model-Predicted 2023 Controlled 8-Hour Ozone Design Concentrations (ppb)
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Short Term - Focus LA Basin and San Diego
“Local Capacity Requirement” Areas

@ Coastal Power Plants
@ Local Capacity Areas

(generalized)

g .?h
Redondo Beach” |/
Harbor
Haynes / /<

~ Alamitos
Huntington Beach

* Due to complementary interaction between these two LCR areas, the studies are coordinated, with
San Diego LCR studies performed first. LA Basin LCR studies are performed afterward.

e Cchformc ISO Slide 5

Shaping a Renewed Future



Long-Term (2021) Local Capacity Requirement and
Once-Through-Cooling Generation Requirements

Environmental | 1SO Base Case
| High | Low | High | Low | High | Low | High | Low |
Bel;gn 10,743 | 10,263 | 11,246 | 10,891 | 11,010 | 10,516 | 12,165 | 11,663
Western
LA 9168 | 7,797 | 8482 | 7468 | 8831 | 7421 | 8833 | 7,397
Basin
Ellis 531 597 511 556
El Nido 619 585 568 620
OTC 3741 | 2370 | 2884 ( 1870 |)3,834 2424 (| 3896 ) 2460
Low High

Note: Mira Loma 500/230kV Bank #2 has a 1-Hr emergency rating that can be utilized by assuming up to 600 MW
load shedftransfer after 1-Hr.
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Population Growth

YEAR

POPULATION

AVERAGE PERCENT INCREASE PER

YEAR OVER THE PERIOD
1990 13.0 million
2000 14.8 million 1.4
2008 15.6 million 0.7
2023" 17.3 million 0.7
2030 18.1 million 0.7

"Based on SCAG forecasts in the 2012 Regional Transportation Plan




Ozone Exposures™

8-Hour NAAQS =75 ppb

Nationwide California

Sacramento
Valley

San Diego
5.0%

5.6%
Rest of Calif San Joaquin Sacramento
/_ 3.2% Valley Valley
A 0
\ Houston/Galvest 14.6% 7.7%
E on
0
gt 0 San Diego
Dallas/Ft Worth 6.9%
% :
e Rest of

California

Philadelphia/

South Coast :
48.1% mington South Coast 4-4%
Rest of v Atlanta 3.9% 66.4%
Nation %
9.2%
New York/New
Phoenix Jetpey
1.0% 288
* Population-weighted incremental exposure to ozone above the 8-Hour NAAQS (> 75 ppb),
based on 2008-2010 design values
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PM2.5 Exposure*

Annual Average NAAQS = 15 pg/m3

Nationwide California
San Joaquin
Valley
33.6%
New York
: San Joaquin
Valley
43.6%
\ze;ﬂi: South Coast
South Coast i 56.4%
43.4% Pennsylvani
a
5.8%
Rest of
Nation
7.7%

* Population-weighted incremental exposure to PM2.5 above the NAAQS annual standard,
based on 2007-2009 data




Percent Change from 1990 levels (1999 for PM2.5)
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Percent Change in Air Quality Along with Demographic Data of the 4-County Region

(1990-2011)



Mobile Sources Cause 80% of
Remaining Air Pollution in South Coast

Off-road
Mobile
41%
Other
20%




Top NOXx Source Categories (2023)

(2012 AQMP Draft Inventory)
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Trucks Boats* Vehicles Combustion Trucks

+ Draft 2012 AQMP as of May 4, 2012 [preliminary estimates)
* Oceangoing vessels = 33.3 tons/day
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with Adopted Standards

Nitrogen Oxides Emissions in 2023 @

and Additional Needed Emission Reductions (tons per day)
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Emission Offset Shortage / PM10 ERC Supply & Cost

2000 — 2012*

Y £,
Highest price of PM10 ERC (sold in 2009) is $350,000 per Ib/day
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Short Term - Focus LA Basin and San Diego
“Local Capacity Requirement” Areas

@ Coastal Power Plants
@ Local Capacity Areas

(generalized)

g .?h
Redondo Beach” |/
Harbor
Haynes / /<

~ Alamitos
Huntington Beach

* Due to complementary interaction between these two LCR areas, the studies are coordinated, with
San Diego LCR studies performed first. LA Basin LCR studies are performed afterward.
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Solar Output Varies

the mean, MW

Distribution of Hourly Solar Generation, July and August
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Wind Output Varies

&}P
ENERGY COMMISSION

the mean, MW

Distribution of Hourly Wind Generation, July and August
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Conventional resources will be dispatched to the
net load demand curve — High Load Case
Load, Wind & Solar Profiles — High Load Case

January 2020
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PV in Germany is mostly DG

PV Status Quo in Germany — Distribution of RES in the Gnd

Over 1,000,000 PV systems are already installed. The majority of
these systems is installed in the low voltage grid.

. . Germany
RES Capacity according to Voltage Levels Amount of overall PV 20M people

capacity in LV grid:

l ' ' ' ' 2OMW peak
LV .~ B9%
. I ] 1M FY systems
MVILV |] = PV plants with less th I5EW PV
E i 100 kWp
s W [ .
[:]
| =
g HVIMV Amount of overall PV
& OPV i :
= HV capacity in MV grid:
2 B Wind . 6% California
Gl BBiomass & others = PV plants greater than | 27M people
EHV EHydro 100 kWp BOMW peak
0O 5 10 15 2 25 30 150K systems
Installed RES Capacity [GW] 2aWY PY

Source: DGS (2012)

Jan von Appan, Martin Braun, Thomas Stetz
“Praparing for High Penetration of Photovoltsic Systems in the Grid™ L ‘% Fraun hﬂfer
June 2012 IWES
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Cumulative Residential Installations in Germany 3.6x -
Greater (14x on per Capita Basis) than in United States ’\|"

Cumulative residential PV installations

4000 mCA

3500 3420 B USA

3000 W Germany

2500

MW

2000

W / capita

1500

1000

500 -

0 -
2010 2011 2010 2011

Data Sources:
US: GTM/SEIA; Germany: BNetzA (Federal Grid Agency)
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Residential PV System Prices Have Often .,
Been Higher in the U.S. Than in Germany gl

BERKELEY LAB

Luwrents Barkeley Mysanal Labaratary

Median Installed Price of Customer-Owned PV Systems <10 kw*

12
=S system prices
10 -
8 =G erman system prices
g 6'2% 6.56
- . ssew - i
S 6 - 3 2322 module factory-gate prices
w x 5.28
4 [E XN N K] . CA
.--o.........--oo-oll- '0-|.. 4.25
.. 3.42
2 =-i.... | NJ
1.81
0 T T T T T T T T T T 1'35| ¥ AZ
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

* Note: Focusing on systems <10kW serves as a proxy for the residential market, as the project-level installed price data for German
systems used for thisfigure do not include host customer type

Data Sources:

{LS. System Prices are derived from LBNL's TTS dataset and are equal to the median of customer-owned systems <10kW
installed in each year. German System Prices are the averages of individual price quotes in EuPD’s dataset (2008-2011) or
the average of prices reported by IEA, Photon, KfW, and Schaeffer {(2001-2007).

Module Factory-Gate Prices are the average of prices reported by IEA, GTM, IRENA, Navigant, and Photon {annual
currency exchange rates were used for module prices estimates)



PV would be competitive in the US at :
German cost ceeeef

LCOE for a residential PV system in Los Angeles

0.35
0.30 -
< 0.25 -
=< 0.20 -
g 0.15 -
wn 0.10 -
0.05 -
0.00 -

LCOE without incentive LCOE with ITC+CSI
BUSA@6.205/W HEGermany @ 3.12 S/W

Based on TTS and EuPD data using NREL's System Advisory Model



Soft Costs for Residential PV in Germany
Are ~$2.7/W Lower Than in the U.S. roeers?|f

Total soft costs for residential PV in Germany, including margin, are just
19% of the implied soft costs for U.S. residential PV ($0.62/\V vs. $3.34/\WV)

7.00 —
$6.19 — | LBNLTTS: Residential systems of any size,

6.00 - _ | excluding 3rd party owned systems -

>.00 - Implied soft-BoS + profit _
3 T {residuai of TTS system prices and hardware costs) M soft BoS + prOfIt
= 4.00 - W other hardware
S 3.00 - $3.00 M inverter
a7 = NREL cost

- modeling H2 2011 B module

2.00 -

100 —  GTM/SEIA*

0.00 -

USA 2011 Germany 2011

* Notes: US module and inverter prices are based on average factory gate prices for Q4 2010-Q3 2011 as reported
by GTM/SEIA with an adder of 10% to account for supply chain costs. Inverter efficiency assumed to be 85%. 10



Germany - Summary

High incentives and goals promoted distributed solar deployment
in Germany

Low PV system prices continue to drive market

Extremely simple and standardized interconnection process helps
deployment

German utilities are able to rate-base the cost of distribution
system upgrades

High penetrations have demanded changes in PV system design
and operations

Germany has updated interconnection guidelines and inverters to
require volt/VAR capability, trip setting variations, fault ride
through capability and ability to remotely curtail system output

Germany has a goal of 80% RE by 2050 — will need to make
significant system upgrades to achieve this level

NATIONAL RENEWABLE ENERGY LABORATORY
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Distribution Integration Issues

* The current electrical grid is designed to move electricity in one
direction, from central-station generators to substations to
customers.

* However, as more distributed generation is added to the
system, power generated by these resources may exceed
demand and flow backward into circuits or substations,
requiring new protection and control strategies to avoid
damaging the electric system.

* There is a high variability in distribution system design,
construction and sometime operating practice. This does not
make a standard solution easy.

* There are an increasing number of requests for interconnection
and the need to reduce the complexity, expense, and length of
time associated with that process.

NATIONAL RENEWABLE ENERGY LABORATORY



Integration Solutions

* Technology Solutions

Distribution system upgrades — need clear definition on who pays for what. May not be
the least expensive solution — need optimal cost from a systems perspective

Inverter technologies with advanced functionality (volt/VAR control, fault ride through,
remote communications, power curtailment) - All have been proven in the lab but need
testing in a larger system-wide context

Standardized control and communications interfaces are needed to provide remote
control for contingencies — needs to be secure

Standard methods to identify best locations for integration are underway

Integration of local load control and energy storage will help reach higher penetration
levels

* Standards and Regulatory Solutions

Update Interconnection requirements to include advanced inverter functionality
IEEE 1547, UL 1741, SGIP, WDAT, Rule 21 — need to be updated

Streamline interconnection process based on rigorous screens — let low impact system
connect quicker

Streamline and digitize permitting process

NATIONAL RENEWABLE ENERGY LABORATORY
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