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BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA

Order Instituting Rulemaking to Develop

A Successor to Existing Net Energy Metering
Tariffs Pursuant to Public Utilities Code Rulemaking 14-07-002
Section 2827.1, and to Address Other Issues (Filed July 10, 2014)
Related to Net Energy Metering.

SUBMITTAL OF THE FEDERAL EXECUTIVE AGENCIES
IN RESPONSE TO THE ADMINISTRATIVE LAW JUDGE’S
RULING (1) ACCEPTING INTO THE RECORD ENERGY DIVISION
STAFF PAPERS ON THE AB 327 SUCCESSOR TARIFF OR
CONTRACT; (2) SEEKING PARTY PROPOSALS FOR THE
SUCCESSOR TARIFF OR CONTRACT; (3) SETTING A PARTIAL
SCHEDULE FOR FURTHER ACTIVITIES IN THIS PROCEEDING

I. EXECUTIVE SUMMARY

Consistent with the objectives of Assembly Bill 327 (“AB 327), The Federal Executive
Agencies (“FEA”) propose a net energy metering (“NEM”) successor tariff compensation
structure that is based on a full retail rate credit to the eligible customer-generator. The FEA
believes that this compensation structure would ensure that there is sustainable growth of
renewable resources in California under the successor tariff, as required by AB 327.

To avoid creating new barriers to the growth of on-site renewable generation in
California, and to be consistent with the goal of AB 327, interconnection fees, new fixed grid
charges, standby charges, and new nonbypassable charges should not be imposed on eligible
customer-generators, irrespective of the size of the on-site renewable system. If the California
Public Utilities Commission (“CPUC”) nevertheless determines that new nonbypassable charges,

fixed charges or standby charges should be applied to eligible customer-generators under the



NEM successor tariff, any such charges should be phased in on a very gradual basis (e.g., over
10 to 15 years).

For the reasons explained in this filing, the FEA ran its Public Tool scenarios only for the
SCE service territory, using the six model scenarios required by the ALJ’s July 20, 2015 ruling
in this proceeding. The FEA’s model runs were based on a full retail rate credit compensation
structure with no new fixed charges or grid charges for NEM customers. The FEA’s modeling
results show that a full retail rate credit compensation structure will support sustainable growth
of DER, as evidenced by robust projected DER deployment levels through 2025. In addition,
this compensation structure passes the Total Resource Cost test and the Societal Benefits test
when one assumes broader state policies that are supportive of DER development, thereby
demonstrating that the benefits of the FEA’s DER proposal are greater than or equivalent to the
associated costs.

In this proceeding, the FEA’s major areas of concern include reducing burdensome or
unnecessary interconnection requirements and related costs for the installation of on-site
renewable facilities, particularly facilities in excess of 1 MW in size. The FEA makes the
following principal recommendations to address its concerns with respect to NEM policy in
California:

1. On-site renewable systems larger than 1 MW should be eligible to enroll in any NEM
successor tariff/contract design;

2. Accounts taking either direct access or bundled service should be eligible on an equal
footing for the NEM successor tariff;

3. System interconnection issues should be addressed by giving utilities a 30-day limit
to study an interconnection request, which limit can only be extended by the
Commission. The cost of appropriate distribution upgrades should be borne by the
customer-generator; and

4. Separate installations on a single premise such as a military facility can be designated
as separate eligible customer-generators under the NEM successor tariff/contract,
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regardless of whether such installations are associated with a single customer account
or are located behind a single utility delivery point.

II. INTRODUCTION AND OVERVIEW OF COMMENTS

The FEA appreciates the opportunity to make this filing in response to the ALJ’s June 4,
2015 and July 20, 2015 rulings seeking proposals from the parties for the NEM successor tariff
or contract. As explained in our April 28, 2015 comments in this proceeding, the FEA supports
renewable energy development and has been and will, to the extent feasible under CPUC rates,
rules and regulations, continue to add renewable generation at its facilities in California.
Moreover, the FEA is very interested in accelerating the deployment of renewable generation
resources at its facilities in California, and is therefore interested in the adoption of an NEM
successor tariff that will minimize the regulatory and cost impediments to the installation of
renewable generation resources in California. In this regard, the FEA’s major areas of concern
include reducing burdensome or unnecessary interconnection requirements and related costs for
the installation of on-site renewable facilities in excess of 1 MW in size.

On April 28, 2015, in response to the ALJ’s April 15, 2015 request, the FEA submitted
comments regarding the functionality provided by the Public Tool. In those comments, the FEA
detailed its concerns that the Public Tool does not provide sufficient functionality to address the
circumstances of direct access accounts wishing to install on-site renewable generation in excess
of 1 MW in size, and also does not adequately address issues related to interconnection
requirements for on-site renewable generation. Specifically, the FEA’s April 28, 2015
comments urged the CPUC to require added functionality in three specific areas:

e Allow model users to specify NEM successor tariff/contract options for direct access
customers;



e Enhance the model’s functionality with respect to the impact of interconnection
requirements and related interconnection costs on both direct access and bundled
service customers; and

e Allow model users to explore the viability of installing larger renewable projects at a

single site with multiple facilities on several parcels of land, based on their
aggregated load.

Unfortunately, the added functionality requested by the FEA was not incorporated into
the final version of the Public Tool, and no explanation of this decision was provided. As a
result, it is not possible to use the Public Tool in a manner that adequately evaluates FEA’s
primary concern about developing a NEM successor tariff/contract. Consequently, the FEA has
elected primarily to focus its August 3, 2015 filing on Sections C and D of the ALJ’s June 4,
2015 ruling, which address the treatment of systems larger than 1 megawatt and additional
elements of a NEM proposal (the FEA has specifically addressed exemptions from
interconnection fees, upgrade fees, standby charges and nonbypassable charges). These aspects
of the ALJ’s ruling more directly address the areas of concern to the FEA in this proceeding.

While a substantial amount of the FEA’s load in California takes direct access service,
the FEA does have considerable load in the Southern California Edison (“SCE”) service area that
takes bundled service. Therefore, to address the requirement in the ALJ’s ruling that the Public
Tool be used as the basis for developing NEM successor tariff proposals for the August 3, 2015
filings of the parties, the FEA has prepared a Public Tool model run for SCE that sets the NEM
compensation structure for bundled service customers at the full retail rate, with no new fixed or
grid charges imposed on DER customers. We believe that this rate structure provides the best
means of ensuring the continued robust expansion of on-site renewable generation in California.
In compliance with the ALJ’s July 20, 2015 ruling, the FEA’s model run was conducted for all

six of the “bookend” cases that were developed by the Staff of the CPUC’s Energy Division.



III. SECTION ADDRESSING STANDARD
NEM SUCCESSOR TARIFF/CONTRACT

FEA’S RESPONSE

To ensure that there is sustainable growth of renewable resources in California under the
successor tariff, as required by Assembly Bill (“AB”) 327, it is important to ensure continuity in
the NEM compensation structure between the existing and successor NEM tariffs. The FEA
therefore supports a NEM successor tariff compensation structure for bundled service customers
that is based on a full retail rate offset for the eligible customer-generator. Any significant
changes to the compensation structure could have unforeseen detrimental impacts on the
incentives facing potential on-site customer-generators and thereby significantly reduce future
on-site renewable generation deployment to an extent that may be difficult to reverse.
Maximizing continuity in the NEM successor tariff relative to the existing NEM tariff,
particularly with respect to the rate structure, is the best means of avoiding such detrimental
impacts.

As explained in more detail in response to Section D of the ALJ’s June 4, 2015 ruling in
this proceeding, the FEA believes that the NEM successor tariff should not impose
interconnection fees, new fixed charges, standby charges, or any new nonbypassable charges on
eligible customer-generators, irrespective of the size of the on-site renewable system. This
approach aligns with California’s expressed renewable energy and environmental policies by
minimizing the cost barriers to continued expansion of on-site generation in California. It also
minimizes the disruption to customer incentives that could result from the transition to the NEM

successor tariff.



Based on these considerations, the FEA has developed Public Tool model runs using the
six model scenarios required by the ALJ’s July 20, 2015 ruling,' based on a full retail rate credit,
or offset, for the NEM successor tariff compensation structure for bundled service customers. In
addition, the FEA’s model runs exclude any new grid charges or fixed charges that would be
imposed on eligible customer-generators under the NEM successor tariff. As the FEA explained
in the introductory section of this filing, the relevance of the Public Tool to the FEA’s accounts
is limited to the SCE service area where the FEA has significant bundled service. For this
reason, the FEA ran its Public Tool scenarios only for the SCE service territory.

The FEA’s NEM successor tariff proposal meets the requirement that the successor tariff
structure should support the sustainable growth of DER in California, as that term is used in
Public Utilities Code Section 2827.1(b)(1). This conclusion is supported by the fact that
cumulative DER installations are projected to increase robustly under each of the six required
scenarios modeled by the FEA, with DER deployments projected to more than double from
approximately 4,000 MW in 2017 to over 10,000 MW in 2025. (See attached summary tables.)

To fully capture the benefits that DER provide to California, the Commission should
measure the costs and benefits of DER installations, as addressed in Public Utilities Code
Section 2827.1(b)(3), using the Total Resource Cost (“TRC”) test. The Ratepayer Impact
Measure (“RIM”) test also should be run in order to ensure that the accompanying rate impacts
are not too severe. For the same reasons stated above, it is also appropriate to use the TRC test
to determine whether the total benefits of the NEM successor tariff to all customers and to the
electrical system are approximately equal to total costs, as specified in Public Utilities Code

Section 2827.1(b)(4).

'The six required model scenarios under the ALJ’s Order are 2 Tiered High, 2 Tiered Low, TOU
Bookend 1 High, TOU Bookend 1 Low, TOU Bookend 2 High and TOU Bookend 2 Low.
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The FEA’s Public Tool model runs demonstrate that a full retail rate credit compensation
structure for DER under the NEM successor tariff will generate benefits in excess of the
associated costs under the scenarios developed by the CPUC Energy Division Staff that assume
the implementation of broader state policies, such as renewable portfolio standard (“RPS”)
requirements for distributed generation, that are supportive of robust DER development (the
Energy Division Staff’s “High” bookend scenarios). These results show that when the full
benefits of DER are appropriately recognized in analyzing the costs and benefits of DER
deployment and broader state policies support such deployments, a full retail rate credit
compensation structure with no new grid charges or fixed charges under the NEM successor
tariff is consistent with the requirement that the benefits of DER deployment should be greater

than or equivalent to the associated costs.

IV. SECTION C. SYSTEMS LARGER THAN ONE MEGAWATT

FEA’S RESPONSE

In its paper demonstrating how to use the Public Tool that was included as Attachment 1
to the ALJ’s June 4, 2015 ruling, the CPUC Energy Division Staff assumed that renewable
systems larger than 1 MW would be eligible to enroll in any NEM successor tariff/contract that
is approved by the CPUC. (Attachment 1 to the ALJ’s ruling, p. 1-13) The FEA strongly
supports the concept that systems sized over 1 MW should be designated as eligible customer-
generators under any approved NEM successor tariff or contract. This approach is reasonable
because it would open the door for the installation of larger sized, generally more economical,
on-site renewable systems, while avoiding the imposition of any special hurdles or conditions on
larger renewable systems that may lead to discriminatory treatment of larger systems in the NEM

application process. Such discriminatory treatment could result from the designation of systems



larger than 1 MW as a special class of customer-generator that must qualify for NEM under a
distinct tariff or contract.

The NEM successor tariff also should address clearly the eligibility of direct access
accounts for NEM service, including for eligible customer-generators sized over 1 MW.
Specifically, accounts taking either direct access or bundled service, regardless of the size of the
eligible customer-generator, should be designated as eligible customer-generators and should be
treated on an equal footing under the NEM successor tariff. However, in recognition of the fact
that direct access accounts take generation service from a third party provider, the NEM
successor tariff should specify that direct access customers are free to independently negotiate
NEM generation compensation issues directly with their generation provider.

The NEM successor tariff should also include specific provisions to facilitate the prompt
resolution of system interconnection requests for all customer-generators, including systems
larger than 1 MW. Specifically, system interconnection issues for eligible customer-generators
should be addressed by giving utilities a 30-day time limit to study an interconnection request,
which limit could only be extended by the CPUC for good cause shown. If the interconnection
study shows that transmission and distribution (“T&D”) upgrades are needed solely as a result of
the interconnection of the customer-generator, the electric utility would be afforded a reasonable
period of time, approved by the CPUC, to complete the upgrades. The cost of the upgrades
would be borne by the customer-generator. Putting the CPUC in control of the timeline for the
interconnection study process would ensure that system interconnection procedures cannot be
used to unreasonably impede or delay the access of eligible-customer generators to NEM service.
At the same time, the imposition of legitimate distribution upgrade costs on eligible customer-

generators would ensure that large systems sized over 1 MW comply with the statutory



requirement to be subject to reasonable interconnection charges, where such charges are directly
attributable to the interconnection of the eligible customer-generator.

The NEM successor tariff should also specifically address the eligibility of installations
for NEM service when such installations are located on a single premise, such as a military base.
This can be accomplished by inserting language into the NEM successor tariff stating that
various installations located on a single premise such as a military facility can be designated as
separate eligible customer-generators under the NEM tariff, regardless of whether such
installations are associated with a single customer account or are located behind a single utility
delivery point. The inclusion of such language in the NEM successor tariff would help to
remove some of the obstacles that military facilities have encountered in the past when they have
attempted to establish eligibility for NEM service in California.

Finally, to ensure compliance with the statutory requirement that on-site renewable
systems sized larger than 1 MW must not exceed the size of the on-site load, it is reasonable to
include provisions in the NEM successor tariff specifying that such large systems cannot be sized

in a manner that creates net exports of energy to the grid.

V. SECTION D. ADDITIONAL ELEMENTS

1.b. Exemptions from interconnection application fees, interconnection study fees, and
distribution upgrade fees

l.c.  Exemptions from standby charges
1.d. Payment of nonbypassable charges

FEA’S RESPONSE

To encourage sustainable growth of renewable energy under the NEM successor tariff, as
required by California legislation, eligible customer-generators (including customer-generators

over I MW in size) should be exempted from interconnection application fees, interconnection
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study fees and standby charges. The FEA does not oppose the continued imposition of certain
nonbypassable charges (such as Public Purpose Program charges and the Cost Responsibility
Surcharge) on eligible customer-generators under the NEM successor tariff to the extent that
such charges are currently applied to customer-generators under the existing Schedule NEM.
However, the NEM successor tariff should not impose new nonbypassable charges that do not
currently apply to eligible customer-generators, nor should it introduce new fixed grid charges
for such customers. The imposition of such new fees or charges would create additional cost
barriers to the deployment of on-site renewable generation, which would hinder California’s
efforts to comply with its renewable portfolio standard and compromise efforts to achieve the
emissions reduction goals established by state policy.

If the CPUC nevertheless determines that new nonbypassable charges or fixed grid
charges should be applied to eligible customer-generators under the NEM successor tariff, any
such charges should be phased in on a very gradual basis (e.g., over 10 to 15 years). This phase-
in period would give potential NEM customers and the renewable energy industry adequate time
to adjust to the new charges and hopefully to achieve benefit from reductions in the installed cost
of renewable energy systems that could offset the additional customer costs associated with the
imposition of new charges under the NEM successor tariff. This approach would therefore
reduce the chance that these new charges would significantly undermine the economics of on-
site renewable generation deployment for a wide range of customers.

As discussed in its response to Section C of the ALJ’s June 4, 2015 ruling, the FEA does
not oppose the imposition of distribution system upgrade fees on eligible customer-generators,
including on systems sized over 1 MW, but only to the extent that the utility's interconnection

study shows that such upgrades are required solely due to the interconnection of the eligible
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customer-generator. The imposition of appropriate distribution upgrade charges on eligible
customer-generators should significantly alleviate any concerns regarding cross subsidization of

eligible customer-generators by other customers on the utility’s distribution system.

V1. CONCLUSION

The FEA appreciates the opportunity to submit this filing and looks forward to working
with the CPUC and the other stakeholders in this proceeding to ensure that the NEM successor

tariff effectively encourages the robust deployment of on-site renewable energy resources in

California.

Date: August 3, 2015 Respectfully submitted,
/s/ Rita Liotta
Rita Liotta

Counsel, FEA

United States Department of the Navy
1 Avenue of the Palms, Suite 161

San Francisco, CA 94130
rita.liotta@navy.mil
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NEM Systems

Systems
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2018 installations
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Levelized Net Avoided Costs by
Component

Levelized Cost/Benefit ($/kWh)
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M Integration Costs
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NPV Lost Revenue Calculations
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Installation Results

Annual Incremental Capacity Installations by Technology
900 - Model seeded with values through 2016 using existing 4-

tier rate structure and base case DER PV prices
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Cumulative Installed Capacity by Technology

Model seeded with values through 2016 using existing 4- :
tier rate structure and base case DER PV prices }
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# of Systems
Small Systems DER system produces 33% of customer annual gross usage 286,702
Medium Systems DER system produces 67% of customer annual gross usage 731,704

Large Systems DER system produces 100% of customer annual gross usage 995,438




Cost of Service

Include Historical Pnic‘[pnts rug 212] :
Include Projected Grandfathered Participants (2013-2016)
_ cIuNEM uceor Participants

With DER Without DER  |With DER Without DER  [With DER

| Residential
| Small Commercial
| Medium Commercial
Large Commercial
Industrial
| Agricultural

Total

| Non-Res ¥ N{A N/A

fial

Units .
Cumulative Renewable Generation 2,648,888 GWh
|Baseline (No NEM Successor DER) Cumulative Renewable Generation 2,401,214 GWh
|Change in Cumulative Renewable Generation due to NEM Successor DER 247,673 GWh

| Value Unit‘é
[Cumulative GHGs Avoided - Grandfathered Systems 9,079,405 tonnes
umulative GHGs Avoided - NEM Successor Systems 34,829,731 tonnes




Utility Average Rates
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$0.00 T T T . . i

2015 2020 2025 2030 2035 2040 2045 2050

$/kWh Average

T

——PG&E Baseline ~——SCE Baseline ——SDG&E Baseline
------ PG&E With DER -===== SCE With DER «=oeo- SDG&E With DER
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NEM Systems

Systems

(< IO I I O < I O I - - -

1<~ M-

Medium Commercial

0 Large commercial

Pre-2009 Installations
2009 Installations
2010 Installations
2011 Installations
2012 Installations
2013 Installations
2014 Installations
2015 Installations
2016 Installations

2024 Installations
2025 Installations

Cost Test Results

[NetBenefit (cost) [ soa1]
Benefit/Cost Ratio

Levelized Cost/Benefit (5/kWh)

Cost Benefit Cost Benefit Cost Benefit Cost Benefit Cost Benefit

Participant Cost Test | Ratepayer Impact gram Administra Total Resource Cost Societal Cost Test
Measure {Utility) Cost Test Test
All Generation Case

® DER System Costs m Customer Bill Savings m Utility Avoided Costs u State Incentives
® Federal Incentives « Utility Incentives = Integration Costs  DER Program Costs

» Societal Benefits » Customer Direct Compensation

Cost Benefit Cost Benefit Cost Benefit Cost Benefit Benefit

—
«n
S
o
5
=
]
%
]
(]
-
au
)
©
3
[~
| =1
<

Participant Cost Test payer Impact gram Admini Total Resource Cost Societal Cost Test
Measure (Utility) Cost Test Test
All Generation Case

® DER System Costs = Customer Bill Savings m Utility Avoided Costs = State Incentives
® Federal Incentives + Utility Incentives = [ntegration Costs = DER Program Costs

= Societal Benefits = Customer Direct Compensation

Cost Benefit Cost Benefit Cost Benefit Cost Benefit Cost Benefit

Net Benefit (Cost)
Benefit/Cost Ratio

NPV Cost/Benefit ($)

Participant Cost Test Ratepayer Impact  |Program Admini: Total Cost Societal Cost Test
Measure {Utility) Cost Test Test
All Generation Case

| mDER System Costs m Customer Bill Savings m Utility Avoided Costs © State Incentives

m Federal Incentives  Utility Incentives w Integration Costs = DER Program Costs
u Societal Benefits = Customer Direct Compensation




Levelized Net Avoided Costs by
Component

$0.10
$0.09
55 s008
= 5007
$0.06
$0.05
$0.04
$0.03
$0.02
$0.01
$0.00

Net Avoided

Costs

Avoided Costs

W Energy+Losses
WRPS Premium

W Transmission

1 Distribution

W Integration Costs

Average Implied Payback of DER Systems (Years)

Average Participant Benefit/Cost Ratio

Forecasted Installations Post-2017 (MW}

Ratepayer Impact/Bill Increase (% of Total RR)
|Ratepayer Impact/Bill Increase (% of Residential RR)

Ratepayer Impact/Bill Increase (% of Non-res RR)

Incremental
Costs

71
1.38
5,877
5.22%
N/A

SR

| Ancillary Services

W Generation Capacity
Subtransmission

WProgram Costs

Only shown for systems included in filters above

Only shown for systems included in filters above

Includes capacity of all post-2017 systems regardless of filters
Only shown for systems included in filters above

Only shown for filtered sy ; must check "Residential” ONLY
Only shown for filtered systems; must UN-filter "Residential”




NPV Lost Revenue Calculations
45,000,000

40,000,000

35,000,000

30,000,
00 Lost Revenue - All
25,000,000 Generation
Lost Revenue

20,000,000 - Exports
15,000,000
10,000,000

5,000,000

o

Gross Bills: Gross Bills: Net Bills: Net Bills:
Default Tariffs, New Tariffs, New Tariffs, New Tariffs,
No DER No DER No Exports All Generation
*New tariffs comprise default tariffs for grandfathered particip and NEM tariffs for other participants. When tariff
switching exists, the difference between gross bills on default and gross bills on new tariffs also includes the impact of historical DER

Bills ($ thousands)

NPV Revenue from Participating Customer

[ -s1522 mm
o 2 |

Net Benefit (Cost)
Benefit/Cost Ratio

iy 6188

Levelized Cost/Benefit ($)
$0.40
$0.35
$0.30
$0.25 $158
$0.20
$0.15 510 B
$0.10
$0.05

50.00 $B
Cost Benefit Cost Benefit Cost Benefit

Ratepayer Impact Measure
Export Case

NPV Cost/Benefit ($)
$25 B

Annualized Cost/Benefit ($)
$2500 M

$2000 M $20 B

S5 B

Ratepayer Impact Measure
Export Case

Ratepayer Impact Measure
Export Case

= Customer Bill Savings
mUtility Avoided Costs
* Utility Incentives
" Integration Costs
“ DER Program Costs
® Customer Direct Compensation

® Customer Bill Savings
m Utility Avoided Costs
Utility Incentives
# Integration Costs
®WDER Program Costs
= Customer Direct Compensation

wCustomer Bill Savings
mUtility Avoided Costs
© Utility Incentives
MIntegration Costs

= DER Program Costs

) |

Only shown for systems included in filters above

Only shown for filtered must check

shown for filtered systems; must UN-filter "Residential”

r Impact/Bill Increase (% of Total RR)
[Ratepayer Impact/Bill (% of Residential RR)
Ratepayer Impact/Bill Increase (% of Non-residential RR
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Mw
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Installation Results

Annual Incremental Capacity Installations by Technology

900 - Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices

800 A -
700 A
600 -
500 -
400 -
300
200 A
100 A

q‘ﬁ FUC A P PR R

mSolar M Solar + Storage (Grid Benefits) M Solar + Storage (Demand Min)
W Solar + Storage (TOU Arb)  Wind M Biomass
M Biogas M Fuel Cell

Annual Incremental Capacity Installations by Class
900 - Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices

800
700
600
500
400
300
200
100

o 5] be "] (-] 2 ] O o v ' vl
P R P R P R R O

M Residential MResidential ZNE W Small Commercial W Medium Commercial
M Large Commercial i Industrial W Agricultural

Annual Incremental Capacity Installations by Utility

900 - Model seeded with values through 2016 using existing 4-
tier rate structure and base cose DER PV prices

800
700
600
500
400
300
200
100




Cumulative Installed Capacity by Technology

12,000 Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices
10,000 A
2 8,000
=
6,000
4,000
2,000
0
) N ) e ) o A P O (M) N x o
N 3 N 5% N Y N o N 2
LI IS TP LSS
Q\
M Solar M Solar + Storage (Grid Benefits) M Solar + Storage (Demand Min) B Solar + Storage (TOU Arb)
1 Wind WBiomass WBiogas [ Fuel Cell
DER Size Breakdown

|Descript‘|on # of Systems

Small Systems DER system produces 33% of customer annual gross usage 306,435
Medium Systems DER system produces 67% of customer annual gross usage 791,579
Large Systems DER system produces 100% of customer annual gross usage 981,303




Cost of Service

IElinclude Historical Participants (Through 2012)

[Lllinclude Projected Grandfathered Participants (2013-2016)
Il include NEM Successor Participants

i Residential N/A
| Small Commercial N/A 92%
| Medium Commercial N/A 98%
| Large Commercial NSA 120%
| Industrial N/A 66%
Agricultural N/A 112%
| Total N/A 113% 113%

.Val.ue 2
|Cumulative Renewable Generation 3,175,310 GWh
[Baseline (No NEM Successor DER) Cumulative Renewable Generation 3,007,884 GWh
[Change in Cumulative Renewable Generation due to NEWI Successor DER 167,426 GWh

| Value Units

Cumulative GHGs Avoided - Grandfathered Systems 7,380,781 tonnes
|Cumulative GHGs Avoided - NEM Successor Systems 21,015,871 tonnes =




S/kWh Average

——PG&E Baseline

.

S/kWh Average

——PG&E Baseline

S/kWh Average

Utility Average Rates

Residential Average Rates

$0.70
$0.60
$0.50
$0.40
$0.30
$0.20
$0.10

$0.00 . .
2015 2020 2025

2035 2040 2045 2050

T

2030

——SDG&E Baseline
SDG&E With DER

——=SCE Baseline
««.=o« SCE With DER

PG&E With DER

Small Commercial Average Rates

$0.70
$0.60
$0.50
$0.40
$0.30
$0.20
$0.10

$0.00
2015

2050

2035

2040 2045

2020 2025 2030

——=SDG&E Baseline
SDG&E With DER

~—SCE Baseline
SCE With DER

PG&E With DER

Large Commercial Average Rates

$0.50

$0.40

$0.30

$0.20

$0.10

1

$0.00

2045

T

2030

-

2035

I T I 1
2015 2020 2025 2040 2050

~——SDG&E Baseline
SDG&E With DER

~—SCE Baseline
SCE With DER

——PG&E Baseline
PG&E With DER
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NEM Systems

|
| Large Commercial

c

L2015 Installations
1L/l 2016 Installations
[+ 11 2017 Installations
L2l 2018 Installations
LW 2019 Installations
LW 2020 Installations
[+ 2021 Installations
- 2022 Installations
2023 Installations

| LN 2024 Installations

2025 Installations

Cost Test Results

[NetBenefiticosty | $0.18]
[Benefit/Cost Ratio 2.10

[ oo
1.08|

Levelized Cost/Benefit ($/kWh)

Cost Benefit
Participant Cost Test

® DER Systemn Costs
® Federal Incentives

u Societal Benefits

Cost Benefit

Ratepayer Impact
Measure
All Generation Case

m Customer Bill Savings
“ Utility Incentives

Cost Benefit

Program Administrator|
{Utility) Cost Test

® Utility Avoided Costs
= Integration Costs

= Customer Direct Compensation

Net Benefit (Cost) $1624 M
[Benefit/Cost Ratio 2.10

s
o5

1221

Cost Benefit Cost Benefit

Total Resource Cost | Societal Cost Test

Test

 State Incentives
= DER Program Costs

Annualized Cost/Benefit ($)

Cost Benefit

Participant Cost Test

Cost Benefit Cost Benefit ‘ Cost Benefit Cost Benefit

Total R Cost
Test

Ratepayer Impact
Measure

o

Societal Cost Test

(Utility) Cost Test

All Generation Case ‘

= DER System Costs
® Federal Incentives

= Utility Avoided Costs
mIntegration Costs

= Customer Bill Savings  State Incentives
o Utility Incentives

® Customer Direct Compensation

= DER Program Costs
= Societal Benefits

Benefit/CostRatio | _ 2.10]

il

Cost Benefit Cost

NPV Cost/Benefit ($)

Benefit Cost Benefit Cost Benefit Cost Benefit

g dmi Total Cost | Societal Cost Test
{Utility) Cost Test Test

Participant Cost Test RatepayerImpact  |F
Measure

All Generation Case

® DER System Costs m Customer Bill Savings = Utility Avoided Costs “ State Incentives

® Federal Incentives Utility Incentives = Integration Costs ® DER Program Costs

u Societal Benefits = CL

Direct C

[PV Ratepayer impact as a % of Revenue Requirement:_____ [ 3aex |



Levelized Net Avoided Costs by
Component

Levelized Cost/Benefit ($/kWh)

Net Avoided
Costs

Avoided Costs

WEnergy+Losses
WRPS Premium

M Transmission

[ Distribution

M Integration Costs

| Summar ics
Average Implied Payback of DER Systems (Years)
(Average Participant Benefit/Cost Ratio
Forecasted Installations Post-2017 (MW)
Ratepayer Impact/Bill Increase (% of Total RR)
Ratepayer Impact/Bill Increase (% of Residential RR)
Ratepayer Impact/Bill Increase (% of Non-res RR)

Incremental
Costs

WAncillary Services

B Generation Capacity
Subtransmission

" Program Costs

4.7|0nly shown for systems included in filters above
2.10|0nly shown for systems included in filters above
6,136|Includes capacity of all post-2017 systems regardless of filters
3.46%|Only shown for systems included in filters above
Only shown for filtered sy must check "Residential” ONLY
Only shown for filtered systems; must UN-filter "Residential”




NPV Lost Revenue Calculations
45,000,000

- e o e e e e s e e e e s s s

40,000,000
35,000,000

30,000,000
Lost Revenue - All
25,000,000 ~—  Generation
Lost Revenue
20,000,000 - Exports

15,000,000

Bills ($ thousands)

10,000,000

5,000,000

NPV Revenue from Participating Customer

0 i
Gross Bills: Gross Bills: Net Bills: Net Bills:
Default Tariffs, No  New Tariffs, New Tariffs, New Tariffs,
DER No DER No Exports All Generation

*New tariffs comprise default tariffs for grandfathered participants and NEM successor tariffs for other participants. When tariff
switching exists, the difference between gross bills on default and gross bills on new tariffs also includes the impact of historical DER

Net Benefit (Cost)
Benefit/Cost Ratio| .40 =040 = == |

Levelized Cost/Benefit ($) Annualized Cost/Benefit ($) NPV Cost/Benefit ($)

$0.40 S2000'M $25 8
$1800 M
$0.35

$1600 M 6208
$0.30 $1400 M
$0.25 $1200 M $15 B
$0.20 $1000 M
$0.15 $800 M $10 B
$600 M
1
$0.10 $400 M o
$0.05 o0 M
$0.00

$M $B

Cost Benefit Cost Benefit Cost Benefit

Ratepayer Impact Measure Ratepayer Impact Measure Ratepayer Impact Measure
Export Case Export Case Export Case

m Customer Bill Savings m Custorner Bill Savings mCustomer Bill Savings

= Utility Avoided Costs m Utility Avoided Costs m Utility Avoided Costs
* Utility Incentives * Utility Incentives Utility | ¥

®Integration Costs # Integration Costs Soatylncentives
mDER Program Costs W DER Program Costs ®|ntegration Costs

# Customer Direct Compensation u Customer Direct Compensation  DER Program Costs

iExport-only RIMasa % Revenue Requiremn Notes

Ratepayer Impact/Bill Increase (% of Total RR) 2.76% |Only shown for systems included in filters above

Ratepayer Impact/Bill Increase (% of Residential RR) Only shown for filtered systems; must check "Residential” ONLY
|Ratepayer Impact/Bill Increase (% of Non-residential RR) Only shown for filtered systems; must UN-filter "Residential"




MW

MW

MW

Installation Results

Annual Incremental Capacity Installations by Technology

900 Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices

—

800
700
600
500
400
300
200
100

& FILLSEL PSP )

& @ P
i R

W
Q“"

m Solar M Solar + Storage (Grid Benefits) M Solar + Storage (Demand Min)

W Solar + Storage (TOU Arb) = Wind WBiomass

M Biogas i Fuel Cell

Annual Incremental Capacity Installations by Class

900 - Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices

800
700
600
500
400
300
200
100

'\r.\} N@Q'\,&.&Q'\-
’\-'\- v Y oy
690@0 SR R G R I

3

5] 3 .{o
¥ ab
D o AR

P F
i Re5|dent|al w Residential ZNE m Small Commercial m Medium Commercial

W Large Commercial 1 Industrial W Agricultural

Annual Incremental Capacity Installations by Utility

900 - Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices

800
700
600
500
400
300
200
100




12,000

10,000

= 8000
=

6,000

4,000

2,000

Cumulative Installed Capacity by Technology

Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices

W Solar + Storage (Grid Benefits) M Solar + Storage (Demand Min) M Solar + Storage (TOU Arb)

M Biomass W Biogas ™ Fuel Cell

DER Size Breakdown

!Description # of Systems

Small Systems DER system produces 33% of customer annual gross usage 286,566
Medium Systems DER system produces 67% of customer annual gross usage 1,160,755
Large Systems DER system produces 100% of customer annual gross usage 573,807




Cost of Service

IL 0 include Historical Participants (Through

| Without DER |With DER i With DER Without DER  [With DER
| Residential N/A 122% N/A 122%
| SmallCommercial N/A 92% N/A 92%

| Medium Commercial N/A 101% N/A 101%
 Large Commercial N/A 119% N/A 119%
| Industrial N/A 67% N/A 67%
| Agricultural N/A 115% N/A 115%
| Total N/A 115% N/A 1 115%

| Non-Res 7 ) e U e [ e Ve [ T T
CARE cro aree ed i ential cost of service ' ; - — 222

.‘Q'z.zlu-e U.ni.ts
Cumulative Renewable Generation 2,623,096 GWh
|Baseline (No NEM Successor DER) Cumulative Renewable Generation 2,401,214 GWh

Change in Cumulative Renewable Generation due to NEM Successor DER 221,881 GWh

Value Units

|Cumulative GHGs Avoided - Grandfathered Systems 9,079,405 tonnes
|Cumulative GHGs Avoided - NEM Successor Systems 24 tonnes

timi 1 | bl




Utility Average Rates

Residential Average Rates

$0.60 W
$0.50 -
$0.40 -

$0.30 -

$0.20 -

S/kWh Average

$0.10 -

SOOD T T 1
2015 2020 2025 2030 2035 2040 2045 2050

] ] i I

—PG&E Baseline ——SCE Baseline ———SDG&E Baseline« -
------ PG&E With DER --+==- SCE With DER --+==- SDG&E With DER

Small Commercial Average Rates

$0.60 -
$0.50 -
$0.40 -

$0.30 -

$0.20 -

S/kWh Average

$0.10 -

SUOO T T T T T
2015 2020 2025 2030 2035 2040 2045 2050

T 1

—PG&E Baseline ——SCE Baseline ——SDG&E Baseline
------ PG&E With DER =+« SCE With DER -eee SDG&E With DER

Large Commercial Average Rates

$0.45 -
$0.40 -
$0.35 -
$0.30 -
$0.25 -
$0.20 -
$0.15 -
$0.10 -
$0.05 -
$0.00 . . : .

2015 2020 2025 2030 2035 2040 2045 2050

S/kWh Average

T T 1

——PG&E Baseline ——SCE Baseline ——SDG&E Baseline
------ PG&E With DER -=+.« SCE With DER <o SDG&E With DER
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Systems

NEM Systems

(<0< < < < <

(<IN <IN < BB < < < <

# | Uitility

Small Commercial
Medium Commercial

2025 Installations

Cost Test Results

1]

e
Cost Benefit Cost Benefit Cost Benefit Cost Benefit Cost Benefit

Levelized Cost/Benefit ($/kWh)

Participant Cost Test | Ratepayer Impact  [Program Administrator| Total Resource Cost | Societal Cost Test
Measure {Utility) Cost Test Test
All Generation Case

= DER System Costs m Customer Bill Savings m Utility Avoided Costs 4 State Incentives

| Federal Incentives * Utility Incentives » Integration Costs = DER Program Costs

Ih

m Societal Benefits ® Customer Direct Compensation

Net Benefit (Cost) $1075 M|
Benefit/Cost Ratio 1.44

Annualized Cost/Benefit ($)

Cost Benefit Cost Benefit Cost Benefit Cost Benefit Cost Benefit

Participant Cost Test | Ratepayer Impact  |Program Administrator| Total Resource Cost Societal Cost Test
Measure {Utility) Cost Test Test
All Generation Case

® DER System Costs = Custemer Bill Savings m Utility Avoided Costs = State Incentives
® Federal Incentives = Utility Incentives ® Integration Costs = DER Program Costs
= Societal Benefits = Customer Direct Compensation

hh

Cost Benefit Cost Benefit Cos! Benefit Cost Benefit

NPV Cost/Benefit ($)

Cost Benefit

Participant Cost Test Ratepayer Impact  [Program Administrator| Total Resource Cost Societal Cost Test
Measure (utility) Cost Test Test
All Generation Case

= DER System Costs = Customer Bill Savings = Utility Avoided Costs © State Incentives
u Federal Incentives Utility Incentives ® Integration Costs = DER Program Costs
= Societal Benefits = Customer Direct Compensation

R b s




Levelized Net Avoided Costs by
Component

st/
2
2

Met Avoided
Costs

Levelized Co

8
8

Avoided Costs  Incremental
Costs
M Energy+Losses
M RPS Premium
@ Transmission
m Distribution

W Ancillary Services
M Generation Capacity
Subtransmission

1 Program Costs
M Integration Costs

i Summary Metrics
Average Implied Payback of DER Systems (Years) 6.8|0nly shown for systems included in filters above
Average Participant Benefit/Cost Ratio Only shown for systems included in filters above
Forecasted Installations Post-2017 (MW) Includes capacity of all post-2017 systems regardless of filters
Ratepayer Impact/Bill Increase (% of Total RR) Only shown for systems included in filters above
Ratepayer Impact/Bill Increase (% of Residential RR) Only shown for filtered systems; must check "Residential” ONLY
|Ratepayer Impact/Bill Increase (% of Non-res RR) Only shown for filtered systems; must UN-filter "Residential"




50,000,000
45,000,000

40,000,000

NPV Revenue from Participating Customer

Gross Bills:
Default Tariffs, No
DER

Gross Bills:
New Tariffs,
No DER

NPV Lost Revenue Calculations

]

Net Bills:
New Tariffs,
No Exports

Net Bills:
New Tariffs,
All Generation

- o = e = e e e e e e e e

Lost Revenue - All
Generation

-

Lost Revenue
- Exports

—

*New tariffs comprise default tariffs for grandfathered participants and NEM successor tariffs for other participants. When tariff switching
exists, the difference between gross bills on default and gross bills on new tariffs also includes the impact of historical DER adoption on

Net Benefit (Cost)
[Benefit/Cost Ratio|

Levelized Cost/Benefit (S)
$0.45
$0.40
$0.35
$0.30
$0.25
$0.20
50.15
$0.10
$0.05
$0.00

L

C

i
ost

Benefit

Ratepayer Impact Measure
Export Case

m Customer Bill Savings

m Utility Avoided Costs

“ Utility Incentives

W |ntegration Costs

‘mDER Program Costs

= Customer Direct Compensation

| Export-only RIM as a % of Revenue Requirement
Ratepayer Impact/Bill Increase (% of Total RR)

-$1702 MM
A

Annualized Cost/Benefit ($)
$2500 M

$2000 M

$1500 M

$1000 M

$500 M

S M

Cost Benefit

Ratepayer Impact Measure
Export Case
m Customer Bill Savings
m Utility Avoided Costs
© Utility Incentives
m Integration Costs
m DER Program Costs
® Customer Direct Compensation

$30 B
$25 B -
520 B
$15 B -
$10 B 4
$5 B

$B -

NPV Cost/Benefit ($)

Cost Benefit

Ratepayer Impact Measure
Export Case

m Customer Bill Savings

m Utility Avoided Costs

© Utility Incentives

m Integration Costs

= DER Program Costs

Ratepayer Impact/Bill Increase (% of Residential RR)
jEuEgayh meah/ll icaaE i abHorkndsa k]

Only shown for filtered systems; must check "Residential” ONLY
Only shown for filtered systems; must UN-filter "Residential"
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Installation Results

Annual Incremental Capacity Installations by Technology
900 - Model seeded with values through 2016 using existing 4-

tier rate structure and base case DER PV prices

800 -

700 A

600 A

500 A

400 -+

300 ~

200

100 A

Qﬁ’ ER R U

M Solar B Solar + Storage (Grid Benefits) W Solar + Storage (Demand Min)
B Solar + Storage (TOU Arb) @ Wind  Biomass
M Biogas M Fuel Cell

Annual Incremental Capacity Installations by Class
900 - Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices

800 A
700 A
600 ~
500 A
400 A
300 A
200 S
100 -

] b o A O
FEPTI I r TP I IPS

M Residential W Residential ZNE W Small Commercial W Medium Commercial
M Large Commercial 1 Industrial m Agricultural

Annual Incremental Capacity Installations by Utility

900 Meodel seeded with values through 2016 using existing 4-
tier rate structure ond bose case DER PV prices

700
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500
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Cumulative Installed Capacity by Technology

12,000 T Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices
10,000 -
g 8,000
6,000
4,000
2,000
0
o g % I ) o A > 8] g 1% L)
e A e A - T T e A
TP TP IS TP
<
W Solar M Solar + Storage (Grid Benefits) M Solar + Storage (Demand Min) B Solar + Storage (TOU Arb)
= Wind M Biomass M Biogas i Fuel Cell
DER Size Breakdown
|Descript‘|on # of Systems .
Small Systems DER system produces 33% of customer annual gross usage 302,973

Medium Systems DER system produces 67% of customer annual gross usage 1,074,277
Large Systems DER system produces 100% of customer annual gross usage 740,044 |




Cost of Service

| With DER Without DER |With DER Without DER |With DER Without DER |With DER
| Residential N/A N/A
| Small Commercial N/A 92% N/A

Medium Commercial N/A 98% N/A
Large Commercial N/A 119% N/A
Industrial N/A 66% N/A
Agricultural N/A 112% N/A

Total N/A 113% N/A

T ._ LS4, o .. bt T8 s S, 9 _ 1 A = ? .._- : % _. i 51

Vs.llue _.Units.
| Cumulative Renewable Generation 3,167,131 GWh
Baseline (No NEM Successor DER) Cumulative Renewable G i 3,007,884 GWh

Change in Cumulative Renewable Generation due to NEM Successor DER 159,247 GWh

Value Units

Cumulative GHGs Avoided - Grandfathered Systems 7,380,781 tonnes :
Cumulative GHGs Avoided - NEM Successor Systems 20,065,309 tonnes




Utilitv Average Rates

Residential Average Rates

$0.60 -
$0.50 -
$0.40 -

$0.30 -
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$0.00 T . .
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T T T 1

——PG&E Baseline ——SCE Baseline ———SDG&E Baseline
----- PG&E With DER -=--«- SCE With DER ----=« SDG&E With DER

Small Commercial Average Rates

$0.70
$0.60
$0.50
$0.40 -
$0.30 -
$0.20 -
$0.10 -

$0.00 T T 1
2015 2020 2025 2030 2035 2040 2045 2050
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T T T 1

——PGA&E Baseline ———SCE Baseline ——SDGR&E Baseline
seeses PG&E With DER woeeee SCEWithDER -eeeee SDG&E With DER

Large Commercial Average Rates

$0.50
$0.40

$0.30 -

$0.20 -

S/kWh Average

$0.10 -

$0-00 T T T T T T 1
2015 2020 2025 2030 2035 2040 2045 2050

= PG&E Baseline ——SCE Baseline ~——SDG&E Baseline
------ PG&E With DER --+-+« SCE With DER .-« SDG&E With DER
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NEM Systems

/]

|

] Rat
Residential

Agricultural

| Technology T

2014 Installations
2015 Installations
2016 Installations
2017 Installations

2024 Installations

2025 Installations

Cost Test Results

Levelized Cost/Benefit ($/kWh)

Cost Benefit Cost Benefit Cost Benefit Cost Benefit Cost Benefit

Participant Cost Test | Ratepayer Impact  |Program Administrator| Total Resource Cost Societal Cost Test
Measure (Utility) Cost Test Test
All Generation Case

® DER System Costs mCustomer Bill Savings m Utility Avoided Costs 1 State Incentives
® Federal Incentives © Utility Incentives mintegration Costs mDER Program Costs
= Societal Benefits - Direct C:

|Net Benefit (Cost!
[Benefit/Cost Ratio _

| $1530 |
L]

Annualized Cost/Benefit ($)

Cost Benefit Cost Benefit Cost Benefit Cost Benefit

Participant Cost Test | Ratepayer Impact  |Prog Amini: Societal Cost Test
Measure {Utility) Cost Test
All Generation Case

= DER System Costs = Customer Bill Savings = Utility Avoided Costs © State Incentives
o Federal Incentives © Utility Incentives = Integration Costs * DER Program Costs
» Societal Benefits uc Direct C

[NetBenefit Cost) | 415 8]
[Benefit/CostRatio | 2.00]

NPV Cost/Benefit ($)

Cost Benefit Cost Benefit Cost Benefit Cost Benefit Cost Benefit

Participant Cost Test Ratepayer Impact |Program Administrator| Total Resource Cost Societal Cost Test
Measure (Utility) Cost Test Test
All Generation Case

= DER System Costs = Customer Bill Savings = Utility Avoided Costs * State Incentives

m Federal Incentives Utility Incentives w Integration Costs = DER Program Costs

= Societal Benefits a C Direct C



Levelized Net Avoided Costs by
Component

($/kWh)

=
o

=)
©

3

Levelized Cost/Benefit
fﬁ 8 § g 8

Net Avoided

Costs

o
2
o
(=]

Avoided Costs

B Energy+Losses
~ ERPS Premium
M Transmission
1 Distribution
 Integration Costs

I Summary Metrics

|Average Implied Payback of DER Systems (Years)
Average Participant Benefit/Cost Ratio

|Forecasted Installations Post-2017 (MW)

|Ratepayer Impact/Bill Increase (% of Total RR)

|Ratepayer Impact/Bill Increase (% of Residential RR)
ep Imail crese (% of Non-res RR)

Incremental
Costs

M Ancillary Services

B Generation Capacity
Subtransmission

@®Program Costs

Only shown for systems included in filters above

Only shown for systems included in filters above

Includes capacity of all post-2017 systems regardless of filters
Only shown for systems included in filters abbve - v =
Only shown for filtered systems; must check "Residential" ONLY
Only shown for filtered systems; must UN-filter *Residential®




NPV Lost Revenue Calculations

- e e e e e - e e e e e o =

Lost Revenue - All
—  Generation

B
g
g

res Lost Revenue
- Exports

o
8
g

Bills ($ thousands)

NPV Revenue from Participating Customer

Gross Bills: Gross Bills: Net Bills: Net Bills:
Default Tariffs, No  New Tariffs, New Tariffs, New Tariffs,
DER No DER No Exports All Generation
*New tariffs comprise default tariffs for grandfathered participants and NEM successor tariffs for other participants. When tariff
switching exists, the difference between gross bills on default and gross bills on new tariffs also includes the impact of historical DER

[Net Benefit (Cost) | -30.18 [ $1059 MM |
Benefit/Cost Ratio] _____ 0.43) (=== gax=— =

Levelized Cost/Benefit ($) Annualized Cost/Benefit ($) NPV Cost/Benefit ($)

$0.35 zm 5 $25 B

0.30
$ $1600 M $20 B
$0.25 $1400 M

$1000 M
$0.15 $800 M $10 B
$0.10 $600 M

$400 M $5 B
$0.05 oo
$0.00 SM $B

Cost Benefit Cost Benefit Cost Benefit

Ratepayer Impact Measure Ratepayer Impact Measure Ratepayer Impact Measure
Export Case Export Case Export Case

= Customer Bill Savings m Customer Bill Savings u Customer Bill Savings
m Utility Avoided Costs m Utility Avoided Costs ® Utili ;

Utility Incentives © Utility Incentives ¥ ﬂ:i!ty:\vmd:d ot
mintegration Costs » Integration Costs Rty n.cen WES
mDER Program Costs  DER Program Costs wintegration Costs
u Customer Direct Compensation = Customer Direct Compensation “ DER Program Costs

j Export-only RIM as : f Revenue Requirement
Ratepayer Impact/Bill Increase (% of Total RR) i Only shown for systems included in filters above
 |Ratepayer Impact/Bill Increase (% of Residential RR) Only shown for filtered systems; must check "Residential" ONLY
|Ratepayer Impact/Bill Increase (% of Non-residential RR) Only shown for filtered systems; must UN-filter "Residential”




MW

MW

MW

Installation Results

Annual Incremental Capacity Installations by Technology
900 - Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices

800
700
600
500
400
300
200
100

m Solar M Solar + Storage (Grid Benefits) M Solar + Storage (Demand Min)
M Solar + Storage (TOU Arb) 1 Wind WBiomass
WBiogas 1 Fuel Cell

Annual Incremental Capacity Installations by Class
900 - Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices

800
700 -
600 -
500 -
400 -
300 ]
200 -
100 -

ARG DR S S I O R s
PR L R R P R L P P
Q‘
M Residential " Residential ZNE B Small Commercial B Medium Commercial
M Large Commercial “ Industrial m Agricultural

Annual Incremental Capacity Installations by Utility

900 - Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices

800
700
600
500
400
300
200
100




Cumulative Installed Capacity by Technology

Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices

12,000 -

10,000
g 8,000
=
6,000
4,000
2,000
0
) > B ] 2, G o M ) 2 >
" . ' A\ A% v
ST TIPS LSS
9
M Solar W Solar + Storage (Grid Benefits) M Solar + Storage (Demand Min) M Solar + Storage (TOU Arb)
. W Wind M Biomass H Biogas W Fuel Cell
DER Size Breakdown
|Description # of Systems
Small Systems DER system produces 33% of customer annual gross usage 286,527
Medium Systems DER system produces 67% of customer annual gross usage 841,418

Large Systems DER system produces 100% of customer annual gross usage 883,192



Cost of Service

] | Iclusoral Pai[rough 201}
Include Projected Grandfathered Participants (2013-2016)
Include NEM Succassor Particlpants

SDG&E

] With DER Without DER  |With DER [Without DER |With DER
| Residential N/A 122%

iSmaII Commercial N/A 92%

| Medium Commercial N/A 1019%

| Large Commercial N/A 119%
i Industrial N/A 67%
| Agricultural MN/A 115%
{ Total 115% 56%|N/A N/A 115%

Non-g -
k = L Vi

Cumulative Renewable Generation 2,638,143 GWh
|Baseline (Mo NEM Successor DER) Cumulative Renewable Generation 2,401,214 GWh
| hange in Cumuti\r eewbe Geeatio uet __ uces DER e 23_.92 Wh e

i Value Units

|Cumulative GHGs Avoided - Grandfathered Systems 9,079,405 tonnes
CUmutIve GHGs Avoided - NEM Successor Systems 33 tonnes d
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$0.40
$0.30

$0.20

S/kWh Average

$0.10

$0.00

2015

- PG&E Baseline
PG&E With DER

......

$0.60
$0.50
$0.40
$0.30
$0.20

S$/kWh Average

$0.10

$0.00

2015

- PG&E Baseline
PG&E With DER

------

$0.45
$0.40
$0.35
$0.30
$0.25
$0.20
$0.15
$0.10
$0.05
$0.00

S/kWh Average

2015

——PG&E Baseline
PG&E With DER

Utility Average Rates

Residential Average Rates

1

T T I i

2020 2025 2030 2035

T 1

2040 2045 2050

——SDG&E Baseline
-==e» SDG&E With DER

——SCE Baseline
SCE With DER

......

Small Commercial Average Rates

T T

2020 2025

T T T

2030 2035 2040 2045 2050
——SDG&E Baseline
-« SDG&E With DER

-———SCE Baseline
SCE With DER

......

Large Commercial Average Rates

T T

2025 2030

2020 2035 2040 2045 2050
~——SDG&E Baseline

«+«:- SDG&E With DER

——SCE Baseline
SCE With DER
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Cost Test Results

[ som [_s00] =
o2 [__ss8

[Net Benefit(Cost) | s0.10]
|Benefit/Cost Ratio 1.35)

||Jti||l-,-'

Levelized Cost/Benefit ($/kWh)

Solar + Storage (Demand Min) Cost Benefit Cost Benefit Cost Benefit Cost Benefit Cost Benefit

Solar + Storage (TOU Arb)

Participant Cost Test |  Ratepayer Impact | Total Resource Cost |  Societal Cost Test

Wind
Biomass

® DER System Costs

® Federal Incentives

Measure
All Generation Case

m Customer Bill Savings
© Utility Incentives

(Utilty) Cost Test

m Utility Avoided Costs
= Integration Costs

Test

o State Incentives

= DER Program Costs

= Societal Benefits = Customer Direct Compensation

[NetBenefit (Cost) | _s870 M|
Benefit/CostRatio | 135

Systems

Non

MNEM Systems

BB

- -

o

(< - N N B |

2016 Installations
2017 Installations
2018 Installations

Annualized Cost/Benefit ($)

m DER System Costs
® Federal Incentives
= Societal Benefits

Cost Benefit Cost Benefit

Ratepayer Impact
Measure
All Generation Case

Participant Cost Test

= Customer Bill Savings
© Utility Incentives
= Customer I?irect Compensation

rogram Administra

Cost Benefit Cost

(Utility) Cost Test

= Utility Avoided Costs
= Integration Costs

Total Resource Cost

Benefit Cost
Societal Cost Test

Benefit

Test

" State Incentives
= DER Program Costs

NPV Cost/Benefit ($)

= DER System Costs

® Federal Incentives

Participant Cost Test

Cost Benefit Cost Benefit

Ratepayer Impact
Measure
All Generation Case

® Customer Bill Savings
* Utility Incentives
= Customer Direct Compe:

Program Administrator
{Utility) Cost Test

Cost Benefit Cost

= Utility Avoided Costs

= Integration Costs

nsation

Total Resource Cost

Benefit Cost Benefit

Societal Cost Test
Test

' State Incentives
= DER Program Costs

PV Ratepayer | % of Revenue Requireme mi




Levelized Net Avoided Costs by
Component

$0.10
$0.09
= 50,08
= $007
$0.06
$0.05
$0.04
$0.03
$0.02
$0.01

$/kwh)

Levelized Cost/Benefi

Net Avoided
Costs

$0.00
Avoided Costs

W Energy+Losses
WRPS Premium

i Transmission
mDistribution

M Integration Costs

] Summary Metrics

Average Implied Payback of DER Systems (Years)
Average Participant Benefit/Cost Ratio

Forecasted Installations Post-2017 (MW)

Ratepayer Impact/Bill Increase (% of Total RR)
|Ratepayer Impact/Bill Increase (% of Residential RR)
|Ratepayer Impact/Bill Increase (% of Non-res RR)

Incremental
Costs

WAncillary Services

W Generation Capacity
Subtransmission

 Program Costs

| Notes
7.3|Only shown for systems included in filters above
1.35|0nly shown for systems included in filters above
5,695|Includes capacity of all post-2017 systems regardless of filters
5.01%|Only shown for systems included in filters above
(Only shown for filtered systems; must check "Residential” ONLY
Only shown for filtered systems; must UN-filter "Residential"




NPV Lost Revenue Calculations

Lost Revenue - All
Generation
Lost Revenue
-Exports

Gross Bills: Gross Bills: Net Bills: Net Bills:
Default Tariffs, No New Tariffs, New Tariffs, New Tariffs,
DER MNo DER No Exports All Generation
*New tariffs comprise default tariffs for grandfathered participants and NEM successor tariffs for other participants. When tariff switching
exists, the difference between gross bills on default and gross bills on new tariffs also includes the impact of historical DER adoption on

]
g
B

Bills ($ thousands)

NPV Revenue from Participating Customer

[ si577 mm |
=S

Levelized Cost/Benefit ($) Annualized Cost/Benefit ($) NPV Cost/Benefit ($)

$0.45 ey $25 B
$0.40
| $2000 M $208
$0.30
$0.25
552‘20 $1000 M $10 B
.15
$0.10 $500 M $5 8
$0.05
$0.00 sM $B
Cost Benefit Cost Benefit Cost Benefit

$1500 M $15 B

Ratepayer Impact Measure Ratepayer Impact Measure payer Impact M
Export Case Export Case Export Case

m Customer Bill Savings wCustomer Bill Savings = Customer Bill Savings
o Utility Avoided Costs = Utility Avoided Costs = Utili X

Utility Incentives Utility Incentives : g:l:lt\] alﬂvmd:id Corts
 Integration Costs » Integration Costs ility Incentives
« DER Program Costs = DER Program Costs Wintegration Costs
= Customer Direct Compensation ® Customer Direct Compensation = DER Program Costs

i Export-only RIM as of Revenue Requirement
|Ratepayer Impact/Bill Increase (% of Total RR)
Ratepayer Impact/Bill Increase (% of Residential RR) Only shown for filtered systems; must check "Residential® ONLY
crease (% of Non-residential RR) (Only shown for filtered systems; must UN-filter "Residential”




MW

MW

MW

Installation Results

Annual Incremental Capacity Installations by Technology
900 - Model seeded with values through 2016 using existing 4-

tier rate structure and base case DER PV prices

800 A

700 -

600 -

500 -

400 A

300 -

200 -+

100 A

ST LTI LS TP LSS

M Solar y M Solar + Storage (Grid Benefits) M Solar + Storage (Demand Min)
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Annual Incremental Capacity Installations by Class
900 - Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices
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Annual Incremental Capacity Installations by Utility

900 - Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices
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Cumulative Installed Capacity by Technology

12,000 Model seeded with values through 2016 using existing 4-
tier rate structure and base case DER PV prices
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DER Size Breakdown
|Description # of Systems
Small Systems DER system produces 33% of customer annual gross usage 314,635
Medium Systems DER system produces 67% of customer annual gross usage 818,587

Large Systems DER system produces 100% of customer annual gross usage 930,768




Cost of Service

Include Historical Participants (Through 2012)
Include Projected Grandfathered Participants (2013-2016)
Include NEM Successor Participants

Without DER IE_WiIh DER Without DER With DER Without DER |With DER Without DER With DER
Residential N/A 117% N/A 117%
| Small Commercial N/A 92% N/A 92%
Medium Commercial N/A 98% N/A 98%
| Large Commercial N/A 119% N/A 119%
Industrial N/A 66% N/A 66%
| Agricultural N/A 112% N/A 112%
| Total MN/A 113% N/A 113%
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Cumulative Renewable Generation 3,170,905 GWh
Baseline (No NEM Successor DER) Cumulative Renewable Generation 3,007,884 GWh
: Chang in Cumulative Renewable Generation e to NEM Successor DER 163,021 GWh

i Value Units

|Cumulative GHGs Avoided - Grandfathered Systems 7,380,781 tonnes
umu[ative GHGs Avoided - NEM Successor Systems 481,657 tonnes




S/kWh Average

——PG&E Baseline
PG&E With DER

$/kWh Average

- PG&E Baseline
PG&E With DER

......

$/kWh Average

$0.60 -
$0.50 -
$0.40 -
$0.30

1

$0.20

$0.10

Utility Average Rates

Residential Average Rates

$0.00

2015

$0.70
$0.60
$0.50
$0.40
$0.30
$0.20
$0.10
$0.00

2015

$0.50
$0.40
$0.30
$0.20
$0.10

$0.00

2015

- PG&E Baseline
PG&E With DER

T T T T 1

2030 2035 2040 2045 2050

2020 2025

———SDG&E Baseline
oo« SDG&E With DER

———SCE Baseline
SCE With DER

Small Commercial Average Rates

1 I i I T 1

2020 2025 2030 2035 2040 2045 2050

~—SDG&E Baseline
SDG&E With DER

———SCE Baseline
SCE With DER 3

Large Commercial Average Rates

2035 2040 2045

2020 2025 2030 2050
~—-SCE Baseline ——SDG&E Baseline
------ SCE With DER ==« SDG&E With DER



