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What 1s FERC?

e A Federal Agency
e An Independent Agency

e Independent from political party influence:
because no more than 3 Commissioners from one
arty . .
par ) . _ e Federal Energy Regulatory Commission:
e Independent from President’s/Congress’ influence: " - i
because FERC decisions are reviewed by a court o Department of Energy Ol‘g‘dﬂlZﬂUOﬂ Act of 1977

e Independent from parties” influence:
because private discussions in contested case-
specific proceedings are prohibited by FERC’s “ex
parte” regulation (18 CFR 385.2201)

What does FERC regulater

Who are the Commuissioners?

e Electric transmission and wholesale sales rates and services —

e Nominated by the President and confirmed by the et 1
) ’ Puncipally under Pasts IT and IIT of the Federal Power Act

Senate _ U ] o
e Hydroelectric dam licensing and satety — Prmncipally under Part T

of the Federal Power Act
e Serve staggered 5-vear terms o . . .
== ¥ e Natural gas pipeline transportation rates and services — Prncipally

under the Natural Gas Act

e No more than 3 Commuissioners may be from the e Ol prpeline transportation rates and services — Principally under
same political party the Interstate Commerce Act
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U.S. Regional Transmission Organizations Regions

source: “Regional Transmission Organizations (RTO)/Independent System Operators (1SO).” 2015. Washington, D.C.: Federal Energy Regulatory Commission
FERC). Accessed September 2015, http://www.ferc.gov/industries/electric/indus-act/rto.asp.



Figure 10 - New Transmission in New York State: 2000-2014
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Transmission-Distribution interface (T-D
interface) is the physical point at which the
transmission system and distribution system
interconnect. This point is often the
demarcation between federal and state
regulatory jurisdiction. It is also a reference
point for electric system planning, scheduling
of power and, in ISO and RTO markets, the
reference point for determining Locational
Marginal Prices (LMP) of wholesale energy.

Independent System Operator (ISO) or Regional Transmission Organization
(RTO) is an independent, federally regulated entity that is a Transmission
System Operator, a wholesale market operator, a Balancing Authority and a

Planning Authority.

Distribution System is the portion of the electric system that is composed of
medium voltage (69 kV to 4 kV) sub-transmission lines, substations, feeders,
and related equipment that transport the electricity commodity to and from
customer homes and businesses and that link customers to the high-voltage

transmission system.



OASIS
Open Access Same-Time Information System
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OASIS - Open Access Same-time Information System

‘i} California ISO

Shoping o Renewed Future

T'rading da}s
prior to FERC764 activation

Trading days
starting with FERC764 activation

Report Data Data
Market Granularity Gl Granularity
Current
Transmission n/a Hourly n/a 15-minute
Usage
Transmission Day-Ahead Hourly Day-Ahead HDurlly
Interface Usage Hour-Ahead Hourly Hour-Ahead 15-m!nute
RTPD n/a RTPD 15-minute
: Day-Ahead Hourly Day-Ahead Hourly
T;T;L’?Eﬂfiﬁy Hour-Ahead Hourly Hour-Ahead 15-minute
RTPD n/a RTPD 15-minute

Report: CAISO Demand Forecast
Enhanced report to provide the FMM 15-minute and RTD 5-minute forecast (including operator adjustments) by

TAC Area.

The user-interface report download file (xml/csv formats) will be based on the latest GMT-based API version for

trading days before/after FERC764 activation.

Report: Wind and Solar Forecast
Enhanced report to provide wind and solar aggregated Fifteen Minute Market FMM forecast publication by 15-

minute intervals; and RTD forecast publication by 5-minute intervals.

The user-interface report download file (xml/csv formats) will be based on the latest GMT-based API version for

trading days before/after FERC764 activation.
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Order No. 890 (20074F)
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Order No. 1000

e Planning Requirements

e Cost Allocation Requirements

e Nonincumbent Developer
Requirements

e Compliance



Current Transmission

Planning Regions
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» This map is for illustration purposes only. This map generally depicts the borders of regional transmission planning processes through which
transmission providers have complied with Order No. 890. Those borders may not be depicted precisely for several reasons (e.g., not all

transmission providers complying with Order No. 890 have a defined service territory). Additionally, transmission planning regions could alter
because transmission providers may choose to change regions.

» Source: Derived from Energy Velocity
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Renewable Portfolio Standard Policies
OMBIZEH TN, MIZEYBALSLTHH S,

Renewable Energy Certificates (RECs) -

RALDHER > —ERBRUL

in North America

KEY

|:| ERCOT: Electric Reliability Council of Texas

System

. NAR: North American Renewables Registry
System

Information System

System (in development)
System

Information System

Renewable Energy Certificate Tracking Systems

|:| MIRECS: Michigan Renewable Energy Certification

. M-RETS: Midwest Renewable Energy Tracking System ?

|:| NC-RETS: North Carolina Renewable Energy Tracking
D NEPOOL-GI5: New England Power Pocl Generation

E NVTREC: Nevada Tracks Renewable Energy Credits
. NY GATS: Mew York Generation Attribute Tracking

|:| PJM-GATS: PIMEI5's Generation Attribute Tracking
WREGIS: Western Renewable Energy Generation

No tracking system formally adopted. NAR allows
registration from generators located anywhere in the
U5, and Canada. Other tracking systems may allow
registrations from outside their gecgraphic territory.

(|

",

pt k]




Renewable Portfolio Standard Policies

www.dsireusa.org / October 2015

ND: 10% x 2015

- SD:10% x 2015

UT: 20% x
2025*t

KS: 20% x 2020

OK: 15% x |
2015

29 States + Washington
U.S. Territories DC + 3 territories have a
Guam:25%x 2035 - Renewable Portfolio

oxion vewoouon Sondard
(8 states and 1 territories have

renewable portfolio goals)

HI: 100% x 2045

. Renewable portfolio standard 3K Exira credit for solar or customer-sited renewables

Renewable portfolio goal T Includes non-renewable alternative resources




California Energy Policies and Initiatives

Greenhouse gas reductions: Reduce emissions to 1990
levels by 2020; 40% below 1990 leveis by 2030; 80% below
1990 |levels by 2050

Zero Net Energy: all new homes must be zero net energy
by 2020 and all new commercial buildings by 2030 using
combination of efficiency and on-site renewables

Desert Renewable Energy Conservation Plan: |dentify
preferred areas for renewable development; 22.5 million
acres in DRECP area

Renewable Energy Transmission Initiative: California’s
transmission planning for remote renewable resources




EXECUTIVE ORDER B-30-15

WHEREAS climate change poses an ever-growing threat to the well-being, public
health, natural resources, economy, and the environment of California, including loss
of snowpack, drought, sea level rise, more frequent and intense wildfires, heat
waves, more severe smog, and harm to natural and working lands, and these effects
are already being felt in the state; and

IT IS HEREBY ORDERED THAT:

1.A new interim statewide greenhouse gas emission reduction target to reduce
greenhouse gas emissions to 40 percent below 1990 levels by 2030 is established in
order to ensure California meets its target of reducing greenhouse gas emissions to
80 percent below 1990 levels by 2050.

2.All state agencies with jurisdiction over sources of greenhouse gas emissions shall
implement measures, pursuant to statutory authority, to achieve reductions of
greenhouse gas emissions to meet the 2030 and 2050 greenhouse gas emissions
reductions targets.



Key Renewable Energy Policy Impacting California

2010 2016 2020
Accelerated RPS Renewables Renewables
(from IEPR | EAP / ~#  20% of generation »  33% of generation
Governor’s Response) (~56,000 GWh/yr) (~104,000 GWh/yr)
California Solar 3,000 MW of new solar
Initiative (~5,000 GWh/yr )
20% of RPS from biopower 20% of RPS from biopower
e (~11,000 GWhiyr') (~20,000 GWhiyr')
State Bioenergy Goal [
(Executive Order S-06-06) -
ol At least 20% of CA demand for At least 40% of CA demand for
biofuels produced in-state biofuels produced in-state
Governor's GHG e Specific GHG reduction targets allocated to RE will most likely be contained in the
Reduction Targets Climate Action Team Recommendations to the Governor, expected in 2006.

1. Assumed average capacity factors are 20% for solar and 90% for biopower.
Note: The roadmap also considered detailed policy guidance as stated in the IEPR.

Policy Update - Assembly Bill 32 (Global Warming Solutions Act Of 2006) and Executive Order S-3-05

On September 27, 2006, three months after this report was written, the Governor of California signed into law Assembly Bill 32
(Nunez), Chapter 488, Statutes of 2006. The bill calls for a reduction in greenhouse gas (GHG) emissions to 1990 levels by 2020.

Before this official legislation, the Governor had set the following GHG reduction targets: by 2010, reduce GHG emissions to 2000
levels; by 2020, reduce GHG emissions to 1990 levels; by 2050, reduce GHG emissions to 80 percent below 1990 levels

(Executive Order S-3-05).

Although no direction has been given on exactly how these targets shall be achieved, renewable generation is expected to play a
critical role in reducing GHG emissions.




U.S. Renewable Biofuels Production

U.S. Renewable Fuels Production

16000

14000

— M Fuel Ethanol Production
12000 +—  mBiodiesel Production
10000 +— Cellulosic Ethanol Production
8000
6000
4000
2000 I I I

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Sources: Ethanol and biodiesel production: EIA Annual Energy Review. Washington, D.C.: EIA. Accessed September 2015,
http://www.eia.gov/totalenergy/data/annual/ ; cellulosic ethanol: EPA-RFS2 2014, EPA-420-R-10-006. Washington, D.C.: EPA. Accessed September

2015, http://www3.epa.gov/otag/renewablefuels/420r10006.pdf.

Million Gallons

Ethanol: More than 96% of gasoline sold in the United States contains ethanol, and nearly all ethanol is used in
E10 (10% ethanol 90% gasoline blend which does not require vehicle modification), creating an effective
constraint on total ethanol use at near 10% of total gasoline consumption. This is referred to as the “blend
wall”. Ethanol is competitive against fossil fuels without subsidies.

Biodiesel: Accounted for approximately 2% of the 50 billion gallon diesel market in 2013, driven primarily by the
RFS. The biodiesel PTC($0.50- $1.00/gallon) expired at the end of 2014.

Cellulosic: Since 2010, the renewable volume obligations under RFS for cellulosic ethanol has been adjusted
down due to insufficient capacity. Annual cellulosic ethanol production capacity is estimated at 113 million
gallons, with 60.3 million gallons registered under RFS2 (Bloomberg New Energy Finance June 2015).

Advanced biofuels: Small quantities entered commercial markets in 2012 and 2013 due to RFS2.

NATIONAL RENEWABLE ENERGY LABORATORY 28




CALIFORNIA ITNERGY COAMMISS

Renewables Procurement Targets

Initial procurement targets:
* 0% average 20112013
» 25% by 12-31-2016
* 33% by 12-31-2020

New procurement targets (SB 350):
*  40% by 12-31-2024
s 45X by 12-31-2027
* 50% by 12-31-2030

An average of 20 percent in 2011-2013
25 percent by the end of 2016
33 percent by the end of 2020
40 percent by the end of 2024
45 percent by the end of 2027
50 percent by the end of 2030

Mo less than 50 percent in each multiyear F0%
compliance period thereafter ‘

33%

Source: Enengy Commission staff

Figure 1: California’s Progressing RPS Goals

50%
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2010 2020
20% RPS 2016 33% RPS
20% RPS from biopower, 3.000 MW 20% RPS from biopower,
l 20% biofuels produced in CA "Solar 40% biofuels produced in CA

Policy Goals %‘

Production
Resources and
Technology

Strategic Objective:

Support commercialization of "‘
renewable energy options

Grid Integration

Strategic Objective:
Enable renewable energy
gnd integration

End Use

Strategic Objective:
Support end-user adoption of
renewable energy

Market
Transformation

Strategic Objective:

Support appropnate market

mechanisms and policies 2006 2010
that enable sustainable

renewable energy growth

Milestone A Milestone B

4

Milestone C

VISION

Renewable energ
resources will provide at
least 33% of the
electricity by 2020 for the
California energy system,
providing consumers and
energy providers with
affordable, reliable,

secure, and diverse clean
energy services

2015 2020



Senate Bill No. 350

SEC. 19.
Section 399.13 of the Public Utilities Code is amended to read:

(2) Every electrical corporation that owns electrical transmission facilities shall
annually prepare, as part of the Federal Energy Regulatory Commission Order 890
process, and submit to the commission, a report identifying any electrical transmission
facility, upgrade, or enhancement that is reasonably necessary to achieve the
renewables portfolio standard procurement requirements of this article. Each report
shall look forward at least five years and, to ensure that adequate investments are
made in a timely manner, shall include a preliminary schedule when an application for a
certificate of public convenience and necessity will be made, pursuant to Chapter 5
(commencing with Section 1001), for any electrical transmission facility identified as
being reasonably necessary to achieve the renewable energy resources procurement
requirements of this article. Each electrical corporation that owns electrical
transmission facilities shall ensure that project-specific interconnection studies are
completed in a timely manner.



SEC. 20.
Section 399.15 of the Public Utilities Code is amended to read:

(b) The commission shall implement renewables portfolio standard procurement
requirements only as follows:

(1) Each retail seller shall procure a minimum quantity of eligible renewable
energy resources for each of the following compliance periods:

(A) January 1, 2011, to December 31, 2013, inclusive.

(B) January 1, 2014, to December 31, 2016, inclusive.

(C) January 1, 2017, to December 31, 2020, inclusive.

(D) January 1, 2021, to December 31, 2024, inclusive.

(E) January 1, 2025, to December 31, 2027, inclusive.

(F) January 1, 2028, to December 31, 2030, inclusive.

For the following compliance periods, the quantities shall reflect reasonable
progress in each of the intervening years sufficient to ensure that the
procurement of electricity products from eligible renewable energy resources
achieves

25 percent of retail sales by December 31, 2016,

33 percent by December 31, 2020,

40 percent by December 31, 2024,

45 percent by December 31, 2027,

and 50 percent by December 31, 2030.



2015-2016 Transmission Planning Cycle

April 2015 March 2016 October 2016
i i
ISO Board Approval
of Transmission Plan
( Phase 1

Development of ISO unified
planning assumptions and
study plan

+ Incorporates State and
Federal policy
requirements and
directives

+ Demand forecasts, energy
efficiency, demand
response

+ Renewable and
conventional generation
additions and retirements

+ Input from stakeholders

+ Ongoing stakeholder
weeti ngs

Phase 2
Technical Studies and Board Approval

Reliability analysis

Renewable delivery analysis

Economic analysis

/r Phase 3 \'

Receive proposals to build
identified reliability, policy
and economic transmission
projects.

o /

J

Publish comprehensive transmission plan

ISO Board approval
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Development of 2015-2016 Annual Transmission Plan

el AhellER ] -
(NERC Compliance)

33% RPS Portfolio Analysis

- Incorporate GIP network upgrades —

- Identify policy transmission needs

,
Economic Analysis

- Congestion studies —

- ldentify economic
\_ transmission needs

[Other Analysis¥

(LCR, SPS, etc.) ] =)
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Study tested ISO estimates of generation that could be
delivered on an “energy only” basis — moving to 50%

Existing policy-driven plannhing process

e  lterative process used to
CAISO TPP achieve 33% RPS goals
Policy-driven
assessment -  This process results in
(Project policy-driven transmission

: L approval
T Capablity | it N— upgrade approval
Estimates Calculator

Policy-preferred
portfolios

U Most procured generation
assumed to have FCDS

Updated transmission
inputs (for next year)

Iterative process used to test preliminary 50% RPS portfolios Q Strictly an informational effort
Policy-preferred CAISO TPP d Procured gen assumed to be
Based on prior studies + gas portfolios (33%) Policy-driven EO
gen and import curtailment assessment
assumption
Objective
_F:g;ggagi'l‘i'ti; CPUC RPS I Special Study To test and revise the
Estimates Calculator Informational transmission (Tx) capability

numbers provided by CAISO

| - Preliminary transmission
Updated transmission stress-test

S California ISO inputs (for next year) SR,
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Net Metering

www.dsireusa.org / March 2015 * PV project capacity limits range from 10 kW to 80 MW

Net metering rules are being actively discussed in over a dozen state
public service and utility commissions across the country.

2 | ME: 660"

44 States + D.C,,
AS, Guam, USVI, & PR
) ET::ZEZTHD have mandatory net

Puerto Rico: 25,/1,000/5,000 mete ring rules
State-developed mandatory rules for certain utilities Virgin Islands: 20/100/500

HI: 100* X U.S. Territories:

No uniform or statewide mandatory rules, but some utilities allow net metering

%k State policy applies to certain utility types only (e.g., investor-owned utilities) State: kW limit residentiall kW limit nonresidential

Note: Numbers indicate individual system capacity limit in kW. Percentages refer to customer demand. Some limits vary by customer type, technology and/or application. Other limits might also
. This map generally does not address statutory changes until administrative rules have been adopted to implement such changes.
MNATIONAL RENEWABLE ENERGY LABORATORY
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About SMUD

* 620,000 meters

* 1.46 million population

« $1.47 billion in revenues

900 mi2, 2331 km? service territory

* 7 member, elected Board of
Directors

* Not-for-Profit Utility

» 2nd largest muni in

California, 6th largest in the
UusS

» 3299 MW peak load
« 2071 employees

@ SMUD



Fifth Largest California Utility;
3300 MW Peak, 11,000 GWh Sales

Publicly-Owned; Governed By
Seven Member Elected Board

Board Adopted Goals \
+ 33% Renewables By 2020 |
- 15% Efficiency Savings N
« 90% Reduction In GHG
Emissions By 2050
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Regulatory/Legislative: Strong push for
DER development and integration

Transformation of Transparent,

DIl BT e » AB 327: Distribution Resource Plans competitive
procurement

Process

CAISO Expansion and
mtegration of DERs into
wholesale markets

* DER Aggregation & access to markets to drive Easier DER
efficiency market access

Support for new energy

Opportunity
for local
community

* Regulators favoring opening access to third

technology mnovation = parties i order to spur innovation and jobs

jobs

« EE: SB 350 (doubling EE by 2030), AB 802 (Real-time
New mandates — DR, M&V) Accelerated

Storage, EE, Renewables |l laiEals DER growth
« DR: AB 1330: TOUs 10% of peak from DR by 2025

« ZEV mandate:; 2.3M vehicles by 2030,
Continued focus on carbon B SFe R s -
0 NEE TS S e | Governor: W40% GHG by 2030, W80% by 2050 focus on

+ SB 350: 50% RPS by 2030 transportation
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SMUD’s Renewable Portfolio: 2014
2795 GWH total, 26%

Geothermal,
111, 4%

Eligible Hydro,
387, 14%

Biomass and
Biogas, 782, 28%
Biomethane,

517, 18%

Wind, 718, 26%

Solar,
283, 10%

) @ SMUD
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Forecast of Customer Storage Adoption
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CREATED TWO MAIJOR TYPES OF MAPS

DER Potential By Circuit Individual Customer DER Adoption

e Summary-level information ¢ Customer-level information

e Total changeinload (MWh)ona e Different symbol and color for
circuit due to DER (+ or -) each DER. Size proportional to

e DER output.
e All parcels served by circuit S

shaded same e Concentric circles for multi-DER
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Distribution Resources Plan

AB327 and CPUC Code 769 Mandate

Distributed Energy Resources (DER) defined as:

Distributed Energy Energy Demand Electric
Renewable Storage Efficiency Response Vehicles
Generation
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October 2014

\ CUB’s Guide to:

Municipal Electricity Aggregation

lllinois is the fastest-growing CCA state in the nation. Called municipal aggregation in the
midwest, the legislature passed enabling legislation in 2009.

Traditional Municipal
e MEEF= Eauion From 2011-2013, municipal aggregation
grew from 20 communities to over 650,
representing a whopping 80% of the
residential market. This rapid switch was

r = due to three factors: 1) an average
Pz . L~ .
2 — e oA (e —— customer rate savings of 25%-30% on
" ComEd rough the |~~~ ComEd . .
A electricgrid | [ & electricity, 2) successful community
meren Ameren .
outreach and public referenda, and 3)
comEd Eleflicity Community’s supportive utilities and power suppliers.
supply chosen
QVL and cost susolier
““Ameren PP
Electricity
generation
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