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Advice 5435-E
(Pacific Gas and Electric Company ID U 39 E)

Public Utilities Commission of the State of California
Subject: Request for Approval to Issue Competitive Solicitations for Distributed
Energy Resource (DER) Procurement for Electric Distribution Deferral
Opportunities Pursuant to D.18-02-004
Purpose
Pursuant to Ordering Paragraphs (OP) 2.w and 2.x of Decision (D.) 18-02-004, Pacific
Gas and Electric Company (PG&E) submits this Tier 2 advice letter requesting the
California Public Utilities Commission’s (Commission’s or CPUC’s) approval to issue
competitive solicitations to procure distributed energy resources (DER) solutions for
identified electric distribution deferral opportunities as described below.
1. Background
On August 14, 2014, the Commission instituted Rulemaking (R.) 14-08-013 to establish
policies, procedures, and rules to guide the California investor-owned utilities (IOUs) in
developing their Distribution Resources Plan proposals.
This rulemaking also
established new polices to evaluate the IOUs’ existing and future electric distribution
infrastructure and planning procedures with respect to incorporating DERs into the
planning and operations of their electric distribution systems.
In July 2015, California IOUs each submitted their respective Distribution Resources
Plan (DRP) proposals to the Commission. The Commission organized the review of the
DRP filing content into three tracks: Track 1 – Tools and Methodologies, Track 2 –
Field Demonstration Projects, and Track 3 – Policy Issues. Various DRP working group
meetings and workshops were held to inform the Commission and stakeholders, which
ultimately led to several decisions in R.14-08-013.
In February 2018 the Commission issued D.18-02-004 on Track 3 Policy Issues, subtrack 1 (Growth Scenarios) and sub-track 3 (Distribution Investment and Deferral
Process). This decision directed the IOUs to file a Grid Needs Assessment (GNA) by
June 1 of each year, and a Distribution Deferral Opportunity Report (DDOR) by
September 1 of each year.
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PG&E filed its first DDOR on September 4, 20181, and provided it to its Distribution
Planning Advisory Group (DPAG). Also, as required by D.18-02-004, PG&E initiated
DPAG meetings by September 15, 2018 to receive advisory input on candidate
distribution deferral opportunities that should be issued for competitive solicitation, and
retained an Independent Professional Engineer (IPE) to attend the meetings and
prepare a DPAG Report.
This advice letter is submitted in compliance with D.18-02-004 and the November 19,
2018, Administrative Law Judge (ALJ) Mason’s Ruling regarding the application of the
competitive solicitation framework (CSF) for distribution investment deferrals in the
distribution resource planning (DRP) proceeding.
2. Overview of the Distribution Investment Deferral Framework Process
Pursuant to the 2018 Distribution Investment Deferral Framework (DIDF) as specified in
D.18-02-004, PG&E:
•
•
•
•
•
•

Submitted PG&E’s 2018 Grid Needs Assessment (GNA) Report: June 1, 2018
Submitted PG&E’s 2018 Distribution Deferral Opportunity Report (DDOR):
September 4, 2018
Hosted PG&E’s DPAG Meeting #1: 9/14/18
Hosted PG&E’s DPAG Meeting #2: 9/27/18
Hosted PG&E’s DPAG Meeting #3: 10/24/18
Jointly hosted a Lessons Learned Meeting for parties to R.14-08-013: 11/15/18

This advice letter requests approval of the distribution deferral opportunities that were a
result of the DPAG’s advisory input on the DDOR.
3. Lessons Learned from Prior DER Solicitations for Distribution Deferral
PG&E has gathered valuable learnings from both its DRP Demonstrations and its
Integrated Distributed Energy Resources (IDER) Incentive Pilot. General learnings and
insights gathered from progress to-date on IDER Incentive Pilots across all California
IOUs are included in the Energy Division Staff Proposal on a Distribution Investment
Deferral Framework (Staff Proposal), issued on June 30, 2017 and referenced in the
Decision on Track 3 Issues: DER Growth Scenarios and the Distribution Investment
Deferral Framework (DIDF) (D.18-02-004) issued on February 15, 2018. As described
in these filings, the adoption of a Competitive Solicitation Framework (CSF) and
establishment of an interim Distribution Planning Advisory Group (DPAG) has provided
the IOUs, including PG&E, tangible learnings on the deferral screening criteria and
September 1, 2018 was a Saturday, therefore PG&E’s DDOR was filed on September 4,
2018, which was the next business day.
1
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prioritization metrics, which have been incorporated into the DIDF process. PG&E
discussed solicitation streamlining suggestions in recently filed comments on the
Amended Scoping Memo of Assigned Commissioner and Joint Ruling with
Administrative Law Judge dated February 12, 2018.2
3.1. Lessons Learned from IDER Incentive Pilot
PG&E’s development of the Rincon Substation distribution deferral opportunity as part
of the IDER Incentive Pilot, and subsequent decision to cancel this project, reinforce
these general learnings. This experience highlights the uncertainty in load forecasting,
the flexibility that distribution planners have in addressing changing needs on the
distribution system through wires solutions, and the challenges that these two factors
pose for identifying projects and conducting a solicitation of DERs for distribution
deferral.
The Rincon project demonstrated the importance of certainty in project prioritization,
and the challenge posed by the inherent uncertainty of load forecasting. As described
in AL 5096-E, PG&E identified certainty in timing and magnitude of distribution capacity
need as a key metric in prioritizing projects for the IDER Incentive Pilot. The Rincon
location scored highly for certainty relative to other potential locations, due to the
diverse mix of residential and commercial load and distributed load growth. Yet, the
load forecast at this location changed significantly from 2017 to 2018, due to the
combination of an unusually hot summer in 2017 and the effect of the October 2017
wildfires, impacting the timing and magnitude of the forecasted need at Rincon. This
experience reinforces that certainty is indeed a key metric in identifying suitable deferral
projects, however it also highlights the inherent uncertainty in load forecasts on all
distribution circuits.
A second key insight is the complexity and fluidity of distribution planning. In the case of
Rincon, distribution planners must consider both the direct impact of changes in the
load forecast at the Rincon Substation, as well as the indirect impact of changes in
surrounding load pockets, when determining their investment plan. The addition of
new large customer applications on the nearby Santa Rosa Substation had no direct
impact on the load at the Rincon Substation, however these created a near-term need
that could be most effectively solved by utilizing a new reconducting approach and
transferring load from Rincon to Santa Rosa. PG&E develops distribution investment
plans based on projected needs, however these plans are evaluated and revised as the
needs and tools available to meet these needs change.

2

See Joint Comments of Pacific Gas and Electric Company, San Diego Gas & Electric
Company, and Southern California Edison Company on Amended Scoping Memo of Assigned
Commissioner and Joint Ruling with Administrative Law Judge filed in R.14-10-003 (March 29,
2018).
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Finally, the Rincon project highlights the challenges that inherent load forecasting
uncertainty and fluidity of distribution planning pose for soliciting DERs for deferral of
traditional “wire” investments. The timing and magnitude of a forecasted capacity
deficiency, as well as the scope and cost of the preferred wires alternative, are liable to
change from year to year as system conditions and customer needs evolve. This
uncertainty introduces risks to DERs’ ability to fully meet the deficiency or to realize the
projected deferral value.
3.2. Lessons Learned from DRP Demonstration Project C
PG&E conducted two RFOs in the DRP proceeding and gathered valuable learnings
about DER capabilities and Participant concerns, even though no contracts were
signed, in the DRP RFOs. These learnings are described in the DRP Demonstration
(Demo) C and Demo D Advice Letters.3 The DRP RFOs included Demo C
(demonstration at PG&E’s El Nido Substation), which was selected due to increasing
potential for capacity overloads and Demo D (demonstration at PG&E’s Huron
Substation), selected due to its high penetration of DERs against the area’s distribution
capacity.
The Demo C project highlights the challenges associated with long duration needs.
This was a key learning and has been incorporated into the prioritization metrics
incorporated for the DDOR project selection. The Demo C project required a load
reduction every hour of the day during June, July and August. When evaluating the
results of Demo C, PG&E found there to be a limited number of feasible offers. The 24
hour, 7 days (24/7) per week summer need limited the technologies that could defer
distribution deferral investment. Storage was not technically feasible because the 24hour need meant there was no grid charging opportunity. Technically feasible baseload
offers were limited to biomass and thermal energy storage. The least-cost conforming
DER solution was over 10 times the distribution deferral value.
In addition, the decision adopting Demo C required that projects be online in 2019,
even though the distribution investment was not needed until 2020. The offers that
were received were in the very early stages of development and the 2019 online date
posed additional challenges for participants.
Thus, in conjunction with Energy Division and the Procurement Review Group, PG&E
chose not to shortlist any offers. The CPUC approved Resolution E-4941, approving
PG&E’s decision to terminate the RFO without shortlisting.
3.3. Lessons Learned from DRP Demonstration Project D
PG&E’s learnings were re-enforced and expanded with Demo D. PG&E’s conclusions
about the importance of load duration need were confirmed with Demo D. The primary
3

PG&E Advice Letter 5259-E and PG&E Advice Letter 5314-E, respectively.
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need was a 6-hour load increase during the day and a 6-hour load decrease at night.
The need was up to 30 days per month and up to 9 months per year. Energy Storage
and Demand Response (DR) offers were the best fit for the need, since the need
included both load increases and load decreases. However, it was still challenging to
find technically viable solutions. PG&E originally solicited offers as small as 500 kilowatts (kW) that might meet only a portion of the hourly need, such as offers that
provided three (3) hours of load increase, rather than six (6). PG&E intended to
combine offers to create a portfolio that could defer the distribution wires investment.
However, PG&E did not receive offers that could be easily combined, and PG&E went
back to bidders and sought offers that met the full need. As a result, PG&E’s current
IDER Pilot Solicitation for the Gonzales Substation encourages but does not require
Participants to solicit offers to meet the full 2 megawatts (MW) need.
PG&E received bids that met the full need. However, bids remained multiples of being
cost-effective. PG&E did shortlist offers in Demo D and negotiated with participants in
an attempt to reach commercial terms that would be cost-effective. PG&E was able to
gain valuable learnings from the negotiation process, being the first of its kind for the
company. During the negotiation process, it became apparent that negotiating contract
terms remains a learning exercise for both parties. Key issues that arose during the
process were the fact that project bids were in very early stages of development and
required substantial investment for development. This investment generally does not
occur until after a CPUC decision approving the DER contract takes place. Thus, it was
important that there be sufficient time between CPUC approval and the online date
requirements. Moreover, it was challenging to agree to measurement and verification
protocols for behind-the-meter projects.
PG&E was unable to reach commercial terms with any shortlisted counterparty. The
best negotiated offers remained not cost-effective, thus the solicitation was terminated
without any agreements being executed.
The lessons learned from the DRP RFOs are that not all distribution deferral
opportunities are suited for cost-effective DER deferral. Long duration needs limits
feasible technologies and increase costs. The long duration needs (hours, months)
also limits the counterparty’s ability to monetize other revenue streams. Other lessons
learned that can be used going forward are: a) it was found that it can be complicated
to combine multiple small offers to meet the distribution deferral need, b) negotiating
contract terms remains a learning exercise for both parties (i.e., PG&E and the
counterparties), and c) streamlining CPUC approvals at the beginning and end of the
process might help improve DER viability and reduce uncertainty.
Given the work done on previous solicitations, PG&E has incorporated, to the extent
possible, the lessons learned to increase the viability of 2019 DIDF solicitations. To
achieve this, PG&E prioritized candidate deferral opportunities with short duration
needs. There has been a more careful review of Supervisory Control and Data
Acquisition (SCADA) and Advanced Meter Infrastructure (AMI) data to limit duration and
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to address uncertainty, PG&E may also consider procurement above the minimum
performance and operational requirements if it is cost-effective to address the
uncertainty.
4. Proposal to Solicit Candidate DER Distribution Deferral Projects
PG&E is requesting approval to solicit candidate DER distribution deferral projects via
the CSF RFO for the following candidate distribution deferral opportunities:
•
•
•

New Lammers Feeder (1.5 MW)
Huron Bank 1 (3.7 MW)
Santa Nella Bank 1 and New Feeder (5.4 MW)

The following information is provided on the candidate distribution deferral
opportunities:
•
•
•
•
•

Location of Needs (map and description of locations on circuit) – Attachment B
Metrics to Define Need (Expected Performance and Operational Requirements)
– Section 4.3.1
Unit Cost of Traditional Mitigation – Attachment C
Prioritization Metrics (cost-effectiveness, market assessment, and forecast
certainty) – Section 4.1
Services Required – All three candidate deferral opportunities are thermal
capacity requirements.

4.1. Prioritization Metrics
In D.18-02-004, three metrics were adopted to characterize and help prioritize projects
on the candidate deferral shortlist. These metrics are: a) Cost-Effectiveness, b)
Forecast Certainty, and c) Market Assessment.
PG&E has evaluated each of these metrics qualitatively, grouping the candidate
deferral opportunities into tiers based on their relative rankings. The prioritization
metrics incorporate lessons learned from prior solicitations as described in Section 3.
For example, candidate deferral opportunities that have baseload (24/7) operational
requirements were given a relatively low ranking.
For ease of summarizing prioritization metric results, PG&E has developed a 4-tier
system, where each tier represents PG&E’s proposed priority ranking of those
candidate deferral projects likelihood of success for DER sourcing. The following table
(Table 1) summarizes PG&E’s proposed 4-tier system.
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Table 1: PG&E’s 4-Tier Prioritization System

Tier
1
2
3
4

Color Designation

Definition
Relatively High Ranking
Relatively Moderate Ranking
Relatively Low Ranking
Already Sourced Elsewhere

All ranking of projects is relative. For example, a higher tiered project does not indicate
that the project will be cost-effective, have a certain forecast, or have a robust market.4
It only indicates the ranking of the candidate deferral opportunity relative to other
candidate deferral opportunities.
PG&E’s preliminary prioritization and ranking of candidate deferral opportunities were
published in PG&E’s 2018 DDOR. The prioritization metrics and tiering were then
thoroughly discussed and updated throughout the DPAG process. The prioritization
metrics for each candidate deferral opportunity are included in Attachment A.
4.2. Candidate Deferral Opportunities
The following table (Table 2) summarizes the tiering of PG&E’s 2018 final candidate
deferrals, including the targeted in-service need date and minimum grid capacity
needed (i.e., deficiency).
Table 2: PG&E's 2018 DDOR Candidate Deferral Location Summary

Tier

1

2
3
4

In-Service
Date

Deficiency
(MW)

New Lammers Feeder

6/1/2021

1.5

Huron Bank 1

4/1/2021

3.7

Santa Nella Bank 1 and
New Feeder

5/1/2022

5.4

Santa Teresa Substation

5/1/2021

30.3

Dolan Road Bank 1

5/1/2021

6.0

Estrella Substation

5/1/2024

4.9

Bogue Feeder

6/1/2021

1.7

Candidate Deferral

For example, blue candidate deferral opportunities are expected to be more cost-effective
than red candidate deferral opportunities, but it does not indicate the candidate deferral
opportunity will receive conforming and cost-effective bids. Similarly, all the opportunities have
some degree of forecast uncertainty.
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Calflax Bank 2

4/1/2023

3.9

Brentwood 2104

5/1/2021

5.8

Pueblo Bank 3

6/1/2022

17.5

Camp Evers 2107

5/1/2022

1.2

Salinas 1102

12/1/2022

2.2

Oceano 1108

1/1/2022

1.9

San Leandro U 1107

12/1/2021

0.5

SF H 1107 (Martin)

12/1/2022

1.8

SF H 1108 (Martin)

12/1/2022

1.4

New Dairyland Feeder

4/1/2022

8.0

Alpaugh 1102

4/1/2024

18.9

New FMC Feeder

6/1/2023

4.0

Gonzales Bank 3

5/1/2021

2.0

Llagas Substation

5/1/2022

5.2

PG&E identified 21 candidate deferral opportunities totaling approximately 128 MW,
which are further categorized and prioritized into the following four tiers:
•

•

•
•

Tier 1: Identified three candidate deferral opportunities totaling approximately 11
MW. Tier 1 projects are relatively more likely to be deferrable projects via DERs.
PG&E is requesting to go out for solicitation via the CSF RFO for the Tier 1
candidate deferral projects:
Tier 2: Identified three candidate deferral opportunities totaling approximately 41
MW. Tier 2 projects have some identified red flags that indicate they are unlikely
to be successfully deferred now. PG&E recommends not pursuing these
opportunities, but to closely monitor status and project conditions and reevaluate in the future.
Tier 3: Identified thirteen candidate deferral opportunities totaling approximately
69 MW. Tier 3 projects have multiple major red flags identified that indicate it is
not likely a DER deferral solution can successfully be sourced.
Tier 4: Identified two candidate deferral opportunities totaling approximately 7
MW. Tier 4 projects have already received Commission approval to source DER
deferral solutions.

4.2.1. Tier 1 Candidate Deferral Opportunities
PG&E’s recommendation is to pursue competitive solicitations for the Tier 1 candidate
deferral opportunities (three projects totaling ~11 MW). The operational and service
requirements are specified in Section 4.3.1 (Expected Performance and Operational
Requirements). The Tier 1 candidate deferral opportunities were selected based on
their relative ranking using the prioritization metrics (Attachment A). The Tier 1
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candidate deferral opportunities had shorter duration needs, less frequent calls per
year, and are more likely to be cost-effective.
The Tier 1 candidate deferral opportunities are:
•

New Lammers Feeder – The planned investment consists of installation of a new
feeder at Lammers substation on existing switchgear, with an expected inservice date of June 1, 2021. In comparison with the other candidate deferral
opportunities, New Lammers scores relatively high on both cost-effectiveness
and forecast certainty and does not have any red flags.

•

Huron Bank 1 - The planned investment consists of replacing Huron Bank 1 with
a 30 MVA Bank, with an expected in-service date of April 1, 2021. The grid need
is for both a load increase and a load decrease, but at different times. In
comparison with the other candidate deferral opportunities, Huron Bank 1 scores
relatively high across the prioritization metrics, especially with regards to costeffectiveness. While Huron Bank 1 was the candidate distribution deferral
solicited previously under Demo D in this proceeding5, PG&E recommends
soliciting for Huron Bank 1 again because the expected performance and
operational requirements have been updated, the cost-effectiveness of DER
solutions may have improved since the Demo D solicitation, and Huron Bank 1
scores well in the prioritization metrics in comparison with the other candidate
deferral opportunities.

•

Santa Nella Bank 1 and New Feeder– The planned investment consists of
replacing the existing Santa Nella Bank 1 with a 30 MVA bank and installing a
new 12 kV feeder, with an expected in-service date of May 1, 2022. In
comparison with the other candidate deferral opportunities, Santa Nella scores
relatively high on the three prioritization metrics.

4.2.2. Tier 2 Candidate Deferral Opportunities
PG&E does not recommend pursuing competitive solicitations for Tier 2 candidate
deferral opportunities at this time, for the following reasons:
•

5

Santa Teresa Substation – has red flags under both the cost-effectiveness and
market assessment prioritization metrics. Santa Teresa has four independent
grid needs, each of which are unlikely to be deferrable cost-effectively. Due to
recent load requests, the expected performance and operational requirements
include baseload requirements. Santa Teresa scores significantly worse under
the cost-effectiveness metrics than the Tier 1 opportunities and is over an order
of magnitude less cost-effective on a $/kWh-yr basis. Santa Teresa also has red
flags under the market assessment metric due to the baseload requirement and

See PG&E Advice Letter 5314-E and D.17-02-007.
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high penetration of DERs required. Based on lessons learned, the opportunity is
unlikely to be successfully sourced.
•

Dolan Road Bank 1 – has red flags under both the cost-effectiveness and market
assessment prioritization metrics and thus is not recommended for solicitation.
The expected performance and operational requirements include a baseload
requirement (e.g., 24 hours a day for 365 days per year). Dolan scores
significantly worse under the cost-effectiveness metrics than the Tier 1
opportunities and is over an order of magnitude less cost-effective on a $/kWh-yr
basis. Dolan also has red flags under the market assessment metric due to the
baseload requirement and high penetration of DERs required. Based on lessons
learned, the opportunity is unlikely to be successfully sourced.

•

Estrella Substation – has red flags under the forecast certainty metric and thus is
not recommended for solicitation at this time; however, PG&E recommends reconsidering Estrella in next year’s DIDF cycle. Estrella scores well under the
cost-effectiveness and market assessment metrics. However, the planned inservice date for the planned investment is not until 2024. Lessons learned from
prior solicitations have indicated that the load forecast and associated grid needs
are highly uncertain so far out in the future. Estrella also has six grid needs, each
of which are highly uncertain. Therefore, PG&E does not believe it can forecast
the expected performance and operational requirements with any degree of
certainty, and that any solicitation now would pose an unacceptably high risk that
the procured DERs would not successfully defer the planned investment.
However, no major additional spend is expected in 2019 for the Estrella
Substation planned investment, and thus PG&E recommends waiting and
reconsidering the deferral opportunity next year.

4.2.3. Tier 3 Candidate Deferral Opportunities
PG&E does not recommend pursuing competitive solicitations for Tier 3 candidate
deferral opportunities. The Tier 3 projects have multiple major red flags that have been
identified and indicate that it is unlikely a DER deferral solution can successfully be
sourced. Most of the Tier 3 projects have baseload type requirements (long duration
needs required many days per year). Based on lessons learned from prior solicitations
(see Section 3), these candidate deferral opportunities are unlikely to be sourced
successfully.

4.2.4. Tier 4 Candidate Deferral Opportunities
The Tier 4 projects have already received Commission approval to source DER deferral
solutions, and thus are not considered for solicitation in this filing.
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4.3. Technical and Operating Requirements
Since the filing of the DDOR and based on feedback from the DPAG, PG&E has
continued to perform detailed engineering analysis to refine the expected performance
and operational requirements for the candidate deferral opportunities, including:
•
•
•
•
•

Examination of longer deferral terms (i.e., through the planning horizon rather
than just 5 years)
Updated load forecast to reflect any significant changes (e.g., new customer
requests)
Examination of historical SCADA data and AMI data
Examination of grid topology and the interdependencies of grid needs
Examination of temperature data to examine how often overload is expected to
occur

4.3.1 Expected Performance and Operational Requirements
The expected performance and operational requirements are listed below in Table 3 for
the Tier 1 candidate deferral opportunities. For each of the candidate deferral
opportunities listed, all of the expected performance and operational requirements need
to be met in order to defer the planned investment.
Table 3: Expected Performance and Operational Requirements

Candidate
Deferral

New
Lammers
Feeder

Huron
Bank 1

Santa
Nella
Bank 1
and New
Feeder

Grid
Name
Location

LAMMERS
1101

HURON
BANK 1
CANAL
1102
CANAL
1103
ORTIGA
BANK 1

Requirement

Grid
Delivery Delivery
Need
Months
Days
(MW)

Delivery
Hours
2:00PM5:00PM
1:00PM11:00PM

1a

0.7

Nov

Mon-Fri

1b

1.5

MayOct

Mon-Fri

1c

1

Jun-Oct

Mon-Fri

8:00AM1:00PM

1a

3.7

Jun-Aug

1b

-1.6

Apr-Jun,
Sep-Oct

MonSun
MonSun

12:00PM10:00PM
9:00AM4:00PM

1

0.6

Jun-Aug

Mon-Fri

2

2.6

Jun-Sep

MonSun

1:00PM7:00PM
12:00PM8:00PM

3

2.2

Jun-Aug

MonSun

1:00PM8:00PM

Hours
Duration

Maximum
# of Calls
per year

3

21

10

73

5

36

10

33

7

131

6

82

8

82

7

31
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The expected performance and operational requirements for the Tier 1 candidate are
described further below:
•

New Lammers Feeder – One grid need, located on the Lammers 1101 feeder.
For the solicitation, PG&E has specified three performance and operational
requirements that reflect the varying requirements over time. PG&E encourages,
but not does not require, that Participants submit an offer for all three
performance and service requirements.

•

Huron Bank 1 – One grid need, for the Huron Bank 1. For the solicitation, PG&E
has specified two performance and operational requirements that reflect the
varying requirements over time. One of the requirements is to reduce the load on
the bank. The other is to increases the load on the bank when solar generation is
forecasted to cause a backfeed on the bank. PG&E encourages, but not does
not require, that Participants submit an offer for both performance and service
requirements.

•

Santa Nella Bank 1 and New Feeder – Three grid needs6, located on the Canal
1102 feeder, the Canal 1103 feeder, and the Ortiga Bank 1. For the solicitation,
PG&E has specified performance and operational requirements for each of the
independent grid needs. PG&E encourages, but not does not require, that
Participants submit an offer for all three of the grid needs.

4.3.2 Deferral Term
Based on feedback from the DPAG, PG&E has extended the term of the deferral from
five years through the end of the forecasting period (2027). The extension of the term of
the deferral period balances the increased uncertainty of the forecast over a longer
term of deferral with the potential to improve the cost-effectiveness of the deferral. The
terms for the candidate deferral opportunities is based on the expected in-service date
as follows:
•
•
•

6

New Lammers Feeder – 7-year term
Huron Bank 1 – 7-year term
Santa Nella Bank 1 and New Feeder – 6-year term

Since PG&E filed its DDOR, the number of grid needs for Santa Nella have been reduced
from four to three based on continued examination of the grid topology and the
interdependencies of the grid needs for the candidate deferral opportunities. Meeting the needs
as defined above in Table 3 for Canal 1102 and Canal 1103 will meet the needs on Canal Bank
2 as well. PG&E made this change as the reduction in grid needs improves the prioritization
metrics and PG&E believes it will improve the likelihood of sourcing a DER deferral for Santa
Nella cost-effectively.
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4.3.3 Net Loading Restrictions
Table 4 below provides the time periods under which the DER solution(s) may not
increase net loading. Some exceptions may apply. The time periods identified are to
ensure that no increase in net loading occurs during the shoulder periods of the grid
needs identified. The net loading restrictions apply only on days when the unit is called
(per the expected performance and operational requirements included in Table 3).
Table 4: Net Loading Restrictions for Candidate Deferral Opportunities

Candidate
Deferral
New
Lammers
Feeder
Huron Bank
1

Santa Nella
Bank 1 and
New Feeder

Grid Name
Location

Requirement

LAMMERS 1101

1a
1b
1c
1a

HURON BANK 1

Net Load
Restriction Hours
10:00AM-6:00PM
7:00AM-12:00AM
7:00AM-12:00AM
10:00AM11:00PM

1b

N/A

CANAL 1102

1

CANAL 1103

2

ORTIGA BANK 1

3

12:00PM-8:00PM
10:00AM10:00PM
11:00AM-9:00PM

5. Competitive Solicitation Framework
PG&E’s DIDF solicitation will conform to the guidance in D.16-12-036 and Resolutions
E-4889 and to the requirements in the IDER CSF.
5.1. RFO Schedule
PG&E’s RFO schedule is linked to final approval of the Solicitation Process. PG&E
plans to conduct the RFO pursuant to the schedule in the RFO Protocol, assuming
CPUC approval has been received. To the extent necessary to ensure a successful
RFO and/or successful negotiation and execution of a contract with a DER supplier or
suppliers to meet the deferral needs, PG&E reserves the right to request an adjustment
to the schedule. PG&E’s anticipated RFO schedule is shown in Table 5 below.
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Table 5: PG&E's Anticipated RFO Schedule

Date
Day 0
Day 10
Day 17
Day 40
Day 85
Day 90
Day 180
Day 210

Activity
CPUC Approval of RFO
Issue RFO
Bidder’s Webinar
Offers Due
Shortlist
Sellers accept shortlist position
Complete negotiations and execute transaction
File transactions for CPUC approval

5.2. Market Outreach
PG&E will conduct market outreach in a similar manner to other recent distribution
deferral solicitations (e.g. DRP Demo C, DRP Demo D, IDER Pilot). Specifically, PG&E
will dedicate a section of its company website to the solicitation, providing a means for
interested parties to download the RFO Protocol/Instructions and related materials.
PG&E will notify its RFO distribution list, which includes over 2,700 market participants,
and will notify the over 240 individuals from the Distribution Planning Advisory Group
(DPAG) and CPUC DRP and IDER proceeding service lists that the RFO will be
released and invite them to participate.
In addition, PG&E will hold Participants’ webinar to provide an overview of the DIDF
solicitations. The webinar will provide potential counterparties an opportunity to learn
more about the solicitation, hear presentations, and ask questions. There will be
additional opportunities to ask questions via email following the webinar. The
Independent Evaluator (IE) will monitor PG&E’s outreach and report on the adequacy of
its outreach efforts when the solicitation has been completed.
5.3. Project Evaluation Metrics to Select a Bid
PG&E will evaluate individual Offers and/or construct different portfolios of Offers that
meet the area need. PG&E’s evaluation will apply “least-cost, best-fit” principles, using
quantitative and qualitative criteria to evaluate the submitted Offers, which may include,
but are not limited to:
Quantitative Attributes:
a) Benefits (Distribution Deferral Value)
b) Fixed and Variable Costs, including Customer Engagement Support
costs
Qualitative Attributes:
a) Project Viability (experience, technology viability, interconnection, site
control)
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b) Supply Chain Responsibility
c) Technology, Counterparty Concentration
d) Safety
5.4. Potential application of the Technology Neutral Pro Forma (TNPF)
PG&E has not transacted in DERs for distribution deferral and does not have an
existing form contract (other than the TNPF), that would be applicable for use in this
RFO. The TNPF Contract submitted in PG&E Advice Letter 5434-E on November 21,
2018, will become the starting point for contract negotiations with qualified
counterparties whose bids are selected in the RFO. The TNPF Contract will be subject
to change during bilateral negotiations between PG&E and the counterparty.
5.5. Rules to Ensure DER Services are Incremental to Existing Efforts and Avoid
Double-Counting of Payments
In implementing the DER distribution deferral procurement proposed in this advice
letter, PG&E will comply with the guidance provided in Resolution E-4889 and
Resolution E-4956 on common issues relating to double counting/double payment; bid
valuation; independent evaluator; and contingency planning.
PG&E is using a combination of Method 4 and Method 5 from D.16-12-036 adopted in
the IDER proceeding, R.14-10-003. Specifically, participants must submit the Resource
Double Payment/Double Counting document, to show how the proposal is either wholly
or partially incremental to ongoing PG&E incentive programs, tariffs, or other
solicitations. Offers may be considered either fully incremental or partially incremental.
Participants will be required to describe how their proposed Project is incremental to
PG&E’s programs, tariffs, or other solicitations:
•
•
•
•
•
•

PG&E’s EE program portfolio
PG&E’s DR program portfolio
PG&E’s Self-Generation Incentive Program (SGIP)
PG&E’s Net Energy Metering (NEM) program
PG&E’s energy storage solicitations
PG&E’s renewable generation solicitations

6. Contingency Plan
PG&E has contingency plans for each of the candidate deferral opportunities
recommended for solicitation, based on three different stages of the potential DER
deferral:
•

DER Solicitation or Contract Negotiation Stage: If a contingency such as no costeffective or combination of cost-effective bids meet the grid need or a change to
the forecasted grid need should arise during the solicitation or contract
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negotiation stage, PG&E will perform a root cause analysis to determine the
cause of the failure and the best corrective action. If time and regulatory
processes allow, PG&E will consider contracting with alternative bids or
administering a revised solicitation. Otherwise, PG&E will move forward with the
best alternative wires solution to ensure the safe and reliable provision of
distribution services to customers.
•

DER Implementation Stage: If a contingency such as a failure to meet
implementation milestones or achieve operations by the identified grid need
date, or a change in the forecasted grid need should arise during the DER
implementation stage, PG&E will perform a root cause analysis to determine the
cause of the failure and the best corrective action. If time and regulatory
processes allow, PG&E will consider administering a revised DER solicitation.
Otherwise, PG&E will move forward with the best alternative wires solution to
ensure the safe and reliable provision of distribution services to customers.

•

Commercial Operation Stage: If a contingency such as a failure of a contracted
DER resource to meet the expected performance and operational requirements
during the commercial operation stage, PG&E will handle the contingency in the
same manner as any other failed equipment. The immediate emergency
response may include distribution operations personnel implementing load
transfers based on current loading profiles, installation of mobile generation,
and/or a plan to interrupt power for local customers as a last resort. The
contingency plan beyond the initial 24 hours would consider the area loading, the
expected duration of the DER resource failure, any potential transfers that may
be available because of recent distribution infrastructure additions or
improvements, the installation of temporary facilities such as a mobile
transformer bank, and the re-rating of distribution facilities. If a longer-term
mitigation is needed, PG&E may move forward with the best alternative wires
solution in order to ensure the safe and reliable provision of distribution services
to customers.

In order to ensure the safe and reliable provision of distribution services should a
contingency arise, the engineering, design and major equipment procurement for the
planned investment will continue until contract approval by the Commission of any DER
deferral solution. Charges for these activities will be subtracted from the deferral value
and will be recorded appropriately for future recovery. Table 6 below identifies when
these activities are expected to start for the planned investments. PG&E will base the
contract performance requirements and off ramps on the expected milestones listed
below.
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Table 6: Expected milestones for planned actives for Planned Investments

Project
Name
New
Lammers
Feeder
Huron
Bank 1
Santa
Nella
Bank 1

Forecasted
In-Service
Date
6/1/21

Project
Initiation

Engineering/Design
Start Date

Construction
Start Date

1/15/20

Major
Equipment
Procurement
N/A

7/1/19

4/1/21

10/2/18

4/1/19

7/1/19

8/1/20

5/1/22

10/1/19

5/1/20

8/1/20

8/1/21

10/1/20

While the DER service requirement would potentially defer the planned investment, it
does not provide any margin for load forecast uncertainty. Any increase in the load
forecast (e.g., due to new load requests) may result in the solicited DER solution no
longer deferring the planned investment. As an example, the Huron Bank 1 planned
“wires” investment proposes to replace the existing 20 MVA bank with a 30 MVA
transformer. The added transformer capability is planned to meet the grid need even if
there is uncertainty in the load forecast. In contrast, the DER distribution service
requirement listed is 3.7 MW. While the DER service requirement would potentially
defer the project investment, it does not provide any margin for load forecast
uncertainty. If the grid needs were to increase, the DER service requirement would no
longer be sufficient, and the planned investment may no longer be deferred.
Additionally, DER resources are procured to meet specific hours and days, and the
planned investment may still be required if the timing of the load forecast changes and
the grid need is no longer met by the procured resources. Therefore, even if DER
resources are procured to meet the specified grid need, the planned “wires” investment
may still be required if the load forecast changes and the grid need is no longer met by
the procured resources.
PG&E will consider procuring additional DERs if the system need increases, and if the
additional DERs can be procured cost-effectively and still meet the required in-service
date. PG&E does not plan to change terms of the contract once the contract is
executed and approved. PG&E does not plan on cancelling any contracts once the
contract is executed and approved by the Commission, even if there is a change in the
load forecast and the planned investment is no longer deferred.
7. Recording and Recovery of Procurement Costs
PG&E’s preliminary estimate of the cost-effectiveness cap for the Tier 1 candidate
deferral opportunities, including the Unit Cost of the Traditional Mitigation, are included
in Confidential Attachment C. PG&E may revise the initial cost-effectiveness cap shown
in the attachment based on additional information, including regarding incremental
direct and indirect costs, that becomes available between now and contract execution.
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Any revisions to the preliminary cost-effectiveness cap calculation shown in the
attachment will be included in the Tier 2 advice letter requesting Commission approval
of executed contracts for the DIDF.
PG&E requests approval of its incremental administrative costs for its DIDF solicitation,
including for the solicitation process and other non-procurement costs. The incremental
administrative costs approved in this advice letter are considered pre-approved for
recording and recovery and will be reviewed by the Commission in PG&E’s 2023
General Rate Case.7 Any administrative costs exceeding the forecast approved in this
advice letter are subject to a reasonableness review. The annual distributed energy
resources contract costs, having been pre-approved, will be recovered over the life of
the contract. For the reasons stated in its comments on the utility regulatory incentive
pilot in R.14-10-003 and on D.16-12-036, PG&E is not requesting to apply a four
percent (4%) pre-tax incentive to the annual payment for the distributed energy
resource.
8. Commission Action Requested
Pursuant to D.18-02-004, PG&E requests that the Commission approve issuance of a
CSF RFO to procure DERs for the three Tier 1 candidate distribution deferral sites.
Tariff Revisions
The filing would not increase any current rate or charge, cause the withdrawal of
service, or conflict with any rate schedule or rule.
Protests
Anyone wishing to protest this filing may do so by letter sent via U.S. mail, facsimile or
E-mail, no later than December 17, 2018.8 Protests must be submitted to:

CPUC Energy Division
ED Tariff Unit
505 Van Ness Avenue, 4th Floor
San Francisco, California 94102

7

The proposed ratemaking treatment for incremental administrative costs associated with
PG&E’s DIDF Solicitation is consistent with D.16-12-036 and OP 2.aa of D.18-02-004.
8
Pursuant to ALJ Mason’s November 19, 2018 Ruling in R.14-08-013, the protest period enddate has been shortened to 19 days. The protest reply period has also been shortened to four
(4) days, with replies due by December 21, 2018.
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Facsimile: (415) 703-2200
E-mail: EDTariffUnit@cpuc.ca.gov
Copies of protests also should be mailed to the attention of the Director, Energy
Division, Room 4004, at the address shown above.
The protest shall also be sent to PG&E either via E-mail or U.S. mail (and by facsimile,
if possible) at the address shown below on the same date it is mailed or delivered to the
Commission:
Erik Jacobson
Director, Regulatory Relations
c/o Megan Lawson
Pacific Gas and Electric Company
77 Beale Street, Mail Code B13U
P.O. Box 770000
San Francisco, California 94177
Facsimile: (415) 973-3582
E-mail: PGETariffs@pge.com
Any person (including individuals, groups, or organizations) may protest or respond to
an advice letter (General Order 96-B, Section 7.4). The protest shall contain the
following information: specification of the advice letter protested; grounds for the
protest; supporting factual information or legal argument; name, telephone number,
postal address, and (where appropriate) e-mail address of the protestant; and
statement that the protest was sent to the utility no later than the day on which the
protest was submitted to the reviewing Industry Division (General Order 96-B, Section
3.11).
Effective Date
PG&E requests that this Tier 2 compliance advice submittal become effective on either
the date of Energy Division disposition approving the advice letter or, if necessary, the
date of the Commission Resolution approving the advice letter.
Notice
In accordance with General Order 96-B, Section IV, a copy of this advice letter is being
sent electronically and via U.S. mail to parties shown on the attached list and the
parties on the service lists for R.14-08-013 and R.14-10-003. Address changes to the
General Order 96-B service list should be directed to PG&E at email address
PGETariffs@pge.com. For changes to any other service list, please contact the
Commission’s Process Office at (415) 703-2021 or at Process_Office@cpuc.ca.gov.
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Send all electronic approvals to PGETariffs@pge.com. Advice letter filings can also be
accessed electronically at: http://www.pge.com/tariffs/.

/S/
Erik Jacobson
Director, Regulatory Relations

cc:

Service Lists R.14-08-013 and R.14-10-003
Gabe Petlin – Energy Division
Dina Mackin – Energy Division
Fred Wellington – Energy Division
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Attachment A – Candidate DER Distribution Deferral Prioritization Metrics
Attachment B – Location of Needs (Confidential)
Attachment C – Forecast of Expected Incremental Administrative Costs, Unit Cost of
Traditional Mitigation and Preliminary Estimate of Cost- Effectiveness
Cap (Confidential)
Attachment D – IPE DPAG Report (Public Version)
Attachment E – IPE DPAG Report (Confidential Version)
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Attachment A
Candidate DER Distribution Deferral Prioritization Metrics
Tier

1

2

3

4

Candidate Deferral

In-Service
Date

Deficiency
(MW)

New Lammers Feeder

6/1/2021

1.5

Huron Bank 1
Santa Nella Bank 1 and
New Feeder

4/1/2021

3.7

5/1/2022

5.4

Santa Teresa Substation

5/1/2021

30.3

Dolan Road Bank 1

5/1/2021

6.0

Estrella Substation

5/1/2024

4.9

Bogue Feeder

6/1/2021

1.7

Calflax Bank 2

4/1/2023

3.9

Brentwood 2104

5/1/2021

5.8

Pueblo Bank 3

6/1/2022

17.5

Camp Evers 2107

5/1/2022

1.2

Salinas 1102

12/1/2022

2.2

Oceano 1108

1/1/2022

1.9

San Leandro U 1107

12/1/2021

0.5

SF H 1107 (Martin)

12/1/2022

1.8

SF H 1108 (Martin)

12/1/2022

1.4

New Dairyland Feeder

4/1/2022

8.0

Alpaugh 1102

4/1/2024

18.9

New FMC Feeder

6/1/2023

4.0

Gonzales Bank 3

5/1/2021

2.0

Llagas Substation

5/1/2022

5.2

Prioritization Metrics
Cost
Effectiveness

Forecast
Certainty

Market
Assessment
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REPORT

Independent Professional Engineer
PG&E 2018 DDOR/DPAG Report
Submitted to California Public Utilities Commission
and PG&E
November 27, 2018

Statement of Confidentiality
As directed by the California Public Utilities Commission (CPUC) Decision 18-02-004, a
Distribution Planning Advisory Group (DPAG) was formed and made up of both non-market
participants and market participants. The CPUC decision also provides for certain market
sensitive information that is discussed as part of the DPAG process to be provided only to the
non-market Participants of the DPAG. This report, however, does not contain any information
that PG&E considers as confidential and thus this report can be provided to any member of the
public.
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1 Introduction and Background
Summary of CPUC Decision (D.) 18-02-004
The paragraphs that follow summarize the parts of the CPUC decisions that directly impact this
report.
The CPUC directed that the IOUs shall file, in reports pursuant to their Decision, a Grid Needs
Assessment (GNA) by June 1 of each year, and a Distribution Deferral Opportunity Report
(DDOR) by September 1 of each year. The GNA and DDOR shall provide a characterization of
circuits according to the data types and attributes described in their decision. The CPUC
decision directs the IOUs to file a Tier 2 advice letter 60 days following the issuance date of this
Decision proposing DRP data redaction criteria that work to ensure the physical and cyber
security of the electric system and reflect the customer privacy provisions established in
Decision (D.) 14-05-016.
The Commission adopted Cost-Effectiveness, Forecast Certainty, and Market Assessment
metrics to characterize and help prioritize projects on the candidate deferral shortlist. The
Commission did not prescribe specific methodologies by which these metrics should be
implemented in the initial roll-out of the DIDF, and instead direct the IOUs to apply these metrics
according to their own approaches. The CPUC’s overarching goal of the DIDF is that any
candidate deferral project that can be cost-effectively deferred through DERs should be
deferred.
The Commission ordered the actual cost of distribution system upgrades to be considered
public information as part of the ongoing DIDF, and in associated DRP tools such as the
Locational Net Benefits Analysis (LNBA).
The Commission established the DPAG to consist of IOUs, Commission technical staff, an
Independent Professional Engineer (IPE) technical consultant, non-market participants, and
DER market providers.
The Commission ordered that the IOUs, in their annual DDOR filing, shall include a proposed
DPAG work plan and agenda for the DPAG process. Parties could then provide comments on
the proposed agenda within one week, followed by a letter from the Director of the
Commission’s Energy Division establishing the final agenda within two weeks.
The IOUs’ proposed DPAG agendas shall, at a minimum, encompass a review of: 1) planning
assumptions and grid needs reported in the GNA; 2) planned investments and candidate
deferral opportunities reported in the DDOR; and 3) candidate deferral prioritization. Importantly,
as part of the discussion on candidate deferral opportunities, the IOUs shall present the
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underlying technical and operational requirements that a given DER alternative must provide in
order to successfully meet the underlying grid need.
The Commission ordered the IOUs to file a Tier 2 Advice Letter at the conclusion of the DPAG
process, by December 1 each year, recommending the distribution deferral projects that should
go immediately out for solicitation via the Competitive Solicitation Framework (CSF) Request for
Offer (RFO). These advice letters to include preliminary contingency plans, developed to the
guidance provided, as well as the IPE’s DPAG Report, as attachments. The IPE’s DPAG Report
will put forth his or her evaluation of the DPAG review process, plus any stakeholder feedback
regarding candidate projects that the IOUs did not propose for solicitation. The Commission
may then rule on these non-consensus projects in a separate resolution from that which
disposes of consensus projects.
To meet these objectives, metrics are required to characterize whether: 1) a deferral project
would likely result in net ratepayer benefits; 2) the forecast grid need underlying a potentially
deferrable investment is likely to materialize; and 3) the potential DER marketplace within the
electrical footprint provides an adequate market opportunity to host DER solutions. As such, the
CPUC adopted Cost-Effectiveness, Forecast Certainty, and Market Assessment metrics to
characterize and help prioritize projects on the candidate deferral shortlist.
The IPE should be primarily concerned with providing neutral expertise on distribution planning
activities and the selection of candidate deferral opportunities
Independent Professional Engineer
California Public Utilities Commission (Commission) Decision (D.) 18-02-004 issued February
15, 2018, directs Pacific Gas and Electric Company, San Diego Gas & Electric Company, and
Southern California Edison Company (Utilities) to enter into a contract with an Independent
Professional Engineer (IPE). The primary role of the IPE is to participate in a newly formed
interim stakeholder group called the Distribution Planning Advisory Group (DPAG) established
for the purposes of reviewing the material presented to the DPAG and to support the DPAG in
its review of projects proposed by the Utilities for deferral through the procurement of DERs and
the review of projects that were not proposed for DER deferral.
The IPE will also be a participant on the Procurement Review Group (PRG) of each Utility for
the purposes of the PRGs advisory review of the DER procurement process to determine if the
planned infrastructure investment can be deferred.
Through a contract with Nexant, Inc., PG&E engaged Mr. Barney Speckman1, PE, to serve as
the advisory engineer (referred to as the Independent Professional Engineer (IPE)) for the
GNA/DDOR process that will lead up to a PG&E filing a Tier 2 Advice letter on December 1, 2018.
The statement of work included in the contract for the IPE includes the requirement to prepare a
1

Consistent with the CPUC decision, the contract with Nexant Inc. the firm where Mr. Speckman is employed provides for other
individuals within Nexant to assist Mr. Speckman to perform the work in the IPE contract provided that these other individuals are
also bound by the same confidentiality and conflict of interest requirements that Mr. Speckman is required to meet.
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report on the planning process and the GNA/DDOR project prioritization process used by the
Utilities. To facilitate the support to be provided to the DPAG participants mentioned in the
CPUC decision and to provide feedback to the Utilities, each Utility sent out a questionnaire to
the DPAG participants requesting feedback on the projects that were proposed by the Utility for
potential deferral through DER procurement in this year’s procurement cycle and those projects
that were not proposed. This report which meets the requirements included in the CPUC
decision was provided to PG&E in sufficient time to be included in their December 1, 2018
Advice Letter.

1.1 DPAG Membership and Information Disclosure
As provided for in the CPUC Decision 18-02-004, the DPAG was made up of both non-market
participants and market participants. The CPUC decision establishes certain data that should be
shared with all DPAG participants and also provides for information that PG&E believes is
market sensitive that is discussed as part of the DPAG process to be provided only to the nonmarket Participants of the DPAG. This report does not contain any information that PG&E
considers as confidential and thus this report can be provided to any member of the public.

1.2 Services Considered within the DDOR Framework
The CPUC, in a previous decision, approved the four services proposed by the Competitive
Solicitation Framework Working Group (CSFWG) and directed the utilities to consider these
services in the GNA/DDOR process. The four services as described in the decision are listed
below in an excerpt from the decision:
“The following definitions for the key distribution services that distributed energy resources can
provide are adopted for the Competitive Solicitation Framework:
1. Distribution Capacity services are load-modifying or supply services that distributed
energy resources provide via the dispatch of power output for generators or reduction in
load that is capable of reliably and consistently reducing net loading on desired
distribution infrastructure;
2. Voltage Support services are substation and/or feeder level dynamic voltage management
services provided by an individual resource and/or aggregated resources capable of
dynamically correcting excursions outside voltage limits as well as supporting conservation
voltage reduction strategies in coordination with utility voltage/reactive power control systems;
3. Reliability (back-tie) services are load-modifying or supply service capable of improving
local distribution reliability and/or resiliency. Specifically, this service provides a fast
reconnection and availability of excess reserves to reduce demand when restoring
customers during abnormal configurations; and
4. Resiliency (micro-grid) services are load-modifying or supply services capable of
improving local distribution reliability and/or resiliency. This service provides a fast
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reconnection and availability of excess reserves to reduce demand when restoring
customers during abnormal configurations.”

1.3 Related Proceedings
Many of the topics of interest in the GNA/DDOR process are also the subject of discussion in
other CPUC proceedings. This includes, for example, the approach and method of load and
DER forecasting at the circuit level which is being discussed at the Growth Scenario Working
Group and issues related to what is referred to as “the double counting/double payment issue”.
The focus of this report is to look at the DDOR/GNA process used by the Utilities as described in
meetings with the DPAG and materials provided to the DPAG recognizing that some of the issues
touched upon are also being discussed in other proceedings.

1.4 Approach to Information Collection
The information reflected in this report was obtained through a number of methods including:


Written data requests sent to PG&E regarding their planning process that lead to the
needs identified in their GNA Report and the projects included in their DDOR Report.
Responses from PG&E were made during follow up conference calls, in writing and in
some cases face-to-face meetings.



Review, comment, and follow-up question sessions with PG&E during which PG&E
reviewed the material that they were going to present either jointly or individually to the
DPAG. This session occurred a few days before the DPAG meeting and consisted of
presentation by the utilities or the provision of materials followed by questions by the
IPE.



A review of publically available materials referred to in the discussions with PG&E or
materials previously filed with the CPUC by a utility.

1.5 Report Contents
The remainder of this report includes the following sections:


Review of GNA Report (Section 2) which briefly discusses the contents of the PG&E
GNA Report



Review of DDOR Report (Section 3) which briefly discusses the contents of the PG&E
DDOR Report



Review of DPAG Presentations/Proposals (Section 4) which reviews the materials
provided and proposals made by PG&E at their DPAG meetings and calls



Review of Metrics and Prioritization (Section 5) which reviews the use of additional
metrics to support the prioritization of candidate projects based upon cost-effectiveness
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DPAG Comments Received (Section 6) which includes responses to
comments/questions received from DPAG members.



Discuss of Other Issues (Section 7) which covers additional issues that came up during
the DPAG meetings



Observations/Conclusions/Recommendations (Section 8) which includes feedback from
the IPE on selected items covered in Sections 2 through 7.



Comments Received from the DPAG Members (Appendix A)
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2 Review of GNA Report
The GNA Report submitted by PG&E is summarized below.

2.1 Summary of PG&E’s 2018 GNA Report
The following sections describe the study methodology and assumptions used to forecast and
identify distribution grid needs in PG&E’s 2018 GNA submittal.
PG&E’s Distribution Resources Planning Horizon
To align with the circuit-level planning assumption requirements provided in D.18-02-004, PG&E
used a 10-year forecast as the study horizon for identifying grid needs. For the 2018 GNA
submittal, PG&E provided the assessment for the 10-year planning horizon for the years 2018
through 2022.
PG&E’s Distribution System Load Forecast Assumptions
PG&E’s load growth forecast began with the most recent approved California Energy
Commission (CEC) PG&E Transmission Access Charge (TAC) area Peak and Energy Forecast:
Mid Baseline growth forecast. Transmission-connected load growth and known new distribution
loads were deducted from the CEC system load growth forecast. The resultant growth was
distributed out by customer class (residential, industrial, commercial, and agricultural) and was
then allocated to PG&E’s distribution feeders using geospatial analysis. PG&E uses the
LoadSEER GIS geo-spatial forecasting program, created by Integral Analytics. This program
uses satellite imagery and proprietary data analytics to score each acre in PG&E’s territory for
the likelihood of increased load by customer class.
PG&E’s Distribution System DER Growth Forecast Assumptions
Separate from load growth, PG&E incorporated DER adoption into its distribution bank and
feeder forecast assumptions. This is accomplished for residential photovoltaic (PV), retail nonresidential PV, energy efficiency for different customer classes, electric vehicles, and load
modifying demand response. The starting point for developing these feeder level DER growth
forecasts was the CEC’s California Energy Demand (CED) forecast that is completed at the
system-wide level. Staying consistent with the CED forecast, the system-wide incremental MW
capacity by DER technology type was allocated to the feeders based on allocation
methodologies specific to the DER types. Variables used to allocate incremental DER capacity
geospatially include consumption by customer class, amount of generation by feeder, historical
photovoltaic (PV) system adoption by zip code, the s-curve trending model, observed distributed
generation (DG) penetration level, daily peak diversity factors, weather zones, and many other
factors specific for each type of DER. Consistent with the Assigned Commissioner’s Ruling on
the adoption of Distributed Energy Resources Growth Scenarios issued August 9, 2017,
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PG&E’s Distribution System DER Growth Assumptions utilize:


CED Update 2016 Mid Baseline Photovoltaic Generation



CED Update 2016 Mid Baseline Electric Vehicles



CED Update 2016 Mid Baseline Energy Storage



CED Update 2016 Mid Baseline Load Modifying Demand Response



CED Update 2016 Mid Baseline-Low Additional Achievable Energy Efficiency

PG&E did not incorporate a feeder allocation methodology for energy storage since it is still
under development. However, energy storage adoption was included in the system level
forecast.
PG&E’s Load Transfers and Switching Assumptions for 2018 GNA
PG&E’s 2018 GNA submittal included the results of PG&E’s electric distribution grid as a
snapshot in time and does not include future planned load transfers and switching operations
that will be used to balance the load between feeders and banks. Consequently, many of the
grid needs identified in the GNA will be mitigated by such operations rather than a planned
investment. Typically, planned load transfers and switching operations, which are utility industry
common best practices, are the lowest cost alternatives that take advantage of available
existing “back-tie” interconnections and capacity on adjacent distribution feeders and banks.
Grid Needs Assessment Scope
As adopted in D.18-02-004, grid needs that were reported in PG&E’s June 1, 2018, GNA
submittal were limited to the substation level forecast deficiencies and to some feeder level
deficiencies that are associated with the four distribution services that DERs can provide as
adopted in D.16-12-036. Specifically, these services are distribution capacity, voltage support,
reliability (back-tie) and resiliency. For this year’s GNA, identified needs were limited to
substation level forecast of distribution capacity and limited reliability (back-tie) distribution grid
needs for both substation transformer banks and feeders. As distribution planning tools and
processes are further enhanced and refined, PG&E plans to include more components in the
Distribution Resources Planning process, such as feeder-level needs downstream of the
substation. PG&E’s initial 2018 GNA filing identified 316 grid needs. The grid needs for the initial
GNA included substation and limited feeder needs. The initial GNA identified distribution
capacity and limited reliability needs. It is important to note that most of the identified grid needs
will likely be mitigated via distribution switching and load transfers, with the remaining grid
needs mitigated via planned investments. It is also important to note that a single planned
investment project may mitigate multiple grid needs that are identified in the GNA.

Independent Professional Engineer PG&E 2018 DDOR/DPAG Report – November 27, 2018

7

3 Review of DDOR Report
The 2018 DDOR Report submitted by PG&E consisted of the following Sections:
Section 1 – Distribution Resources Plan Objectives and Background
Section 2 – Mitigation of Grid Needs Identified in PG&E’s 2018 GNA Report
Section 3 – Planned Investments
Section 4 – Candidate Deferral Opportunities
Section 5 – DER Distribution Service Requirements
Section 6 – Project Costs
Section 7 – Prioritization Metrics
Section 8 – Candidate Deferral Prioritization
Section 9 – Contingency Plans
Section 10 – Recommendations and Next Steps
Note: PG&E indicated during DPAG discussions that their 2018 DDOR is only a partial DDOR
since it did not include voltage projects; however, they also indicated that they plan to include
voltage projects in the 2019 DDOR.
As part of their report, PG&E identified 21 candidate deferral opportunities totaling
approximately 112 megawatts (MW), which were further categorized and prioritized into the
following four tiers:


Tier 1: Identified four candidate deferral opportunities totaling approximately 29.4 MW.
Tier 1 projects are relatively more likely to be deferrable projects.



Tier 2: Identified four candidate deferral opportunities totaling approximately 13.0 MW.
Tier 2 projects have identified some red flags that indicate they are unlikely to be
successfully deferred now. PG&E recommends not pursuing these projects, but to
closely monitor status and project conditions and re-evaluate for a future date.



Tier 3: Identified eleven candidate deferral opportunities totaling approximately 62.1 MW.
Tier 3 projects have multiple major red flags that have been identified and indicate it is
not likely a DER deferral solution can successfully be sourced.
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Tier 4: Identified two candidate deferral opportunities totaling 7.2 MW. Tier 4 projects
have already been sourced for DER deferral solutions and/or currently have pending
decisions at the Commission, and thus are not considered for this DDOR.

Figure 3-1 shows the overall DIDF process used by PG&E and the project counts at each step
of the process.
Figure 3-1: Overall DIDF Process and the Project Counts at Each Step

PG&E included several costs of interest in its DDOR Report including:


An estimate of the cost of implmenting each project listed as Candidate Defferal Projects
as shown in the table below which was Appendix C in the DDOR Report. These cost
estimates are based upon the cost of previously completed similar projects and are
reffered to a Unit Cost Estimates.



An estimated LNBA deferral value range in $/kW-year for each project. This value was
provided to give developers an idea of the deferral value of each project. PG&E used
three ranges – 1) $0-$100, 2) $100 to $500 and 3) greater that $500.

Shown in Figure 3-2 on the following page is a copy of Appendix C of PG&E’s DDOR which
includes all Candidate Deferal Projects.
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Figure 3-2: Appendix C of PG&E DDOR Report
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Shown in Figure 3-3 is Table 1 of PG&Es DDOR Report which lists the 21 projects that were
selected for further consideration. PG&E proposed that Tier 1 projects proceed to procurement
and that Tier 2 and 3 projects were the next two groups in priority order but are not
recommended to proceed to procurement. Tier 4 includes projects that are already designated
as DER projects. Note that this table has been updated since the DDOR Report was filed;
change have been made based upon DPGS comments, updated load forecasts based upon
recent load data and additional distribution circuit loading analysis.
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Figure 3-3: Table 1 from PG&E DDOR Report

PG&E LNBA Calculation
We reviewed the methodology that PG&E used to develop the LNBA values that it included in
its DDOR Report. A summary of that review follows.
PG&E used the 5-year deferral value of the proposed (wire) solution in calculating the
Locational Net Benefit Analysis (LNBA) value. Note their analysis has since been updated and
shared with the DPAG to reflect the potential deferral of projects until the end of the planning
period (2027).
The 5-year deferral value is the sum of the Net Present Values (NPV) of the 1-year deferral
value of the proposed solution for the first five years. The 1-year deferral value of the proposed
solution is the sum of the 1-year deferral value of the equipment capital cost and the operations
and maintenance (O&M costs) associated with the new equipment that would have been added
if the traditional projects had been built.
The 1-year deferral value associated with equipment is calculated by multiplying the revenue
requirement for the project with the RECC factor.
1-Year deferral value = Project Revenue Requirement * RECC,
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Where RECC is defined by the following equation:

Where, i = assumed inflation over the period of interest, r = assumed
discount rate and N = is the assumed life of the traditional project.
The Project Revenue Requirement is calculated by multiplying the estimated capital cost of the
equipment with the Revenue Requirement Multiplier (RRQ Multiplier). The RRQ Multiplier
represents costs recovered from utility customers and includes costs such as taxes, franchise
fees, utility authorized rate of return, and overheads. In equation form, the Project Revenue
Requirement is
Project Revenue Requirement = Estimated Project Capital Cost * RRQ Multiplier
If a DER is procured instead of building a traditional wires project, utility customers also benefit
by avoiding any annual O&M activities associated with the traditional wires project equipment
which is not built. Since O&M is an expense item that is passed to customers in the year it is
incurred, it is not multiplied by the RECC factor or the RRM. Since O&M costs are incurred in
the year they are performed O&M is also subject to inflation adjustments.
The complete expression of the cost reduction associated with a one-year deferral is thus:
Deferral Benefit = [Project Capital Cost] x [RECC Factor] x [RRQ Multiplier] + annual O&M]
To calculate the value of a multiple-year deferral, the -yearly deferral values for each year after
the first year are calculated and simply discounted to a present value using a discount factor
derived from same discount and inflation rates used in the RECC factor and then discounted
vales are summed together to form the multiply year deferral value.
The key assumptions for the LNBA calculation include the following:
 Discount rate: Derived from the utility’s weighted average cost of capital.


Inflation rate: Inflation rates for equipment and O&M as assumed as per utility’s practice.



Life of a traditional project: Assumptions for project life as per utility’s practice.



Equipment Capital Cost: Cost of the project equipment as per utility’s practice.



O&M costs: Cost of O&M as per utility’s practice. Expressed as a percentage of the
project’s capital cost.

In general, PG&E’s LNBA calculations followed the same calculations as those included in the
E3 LNBA tool. However, PG&E used their own set of assumptions for the key inputs to the
deferral calculation.
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Based upon our review we found that all of the PG&E LNBA calculations were consistently
calculated with the methodology summarized above.
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4 Review of DPAG Meetings
PG&E held three DPAG meetings or conference calls on September 14th, 27th and October
25th. This section reviews these meetings and in particular the content of those meetings that
led up to the development of the projects proposed to proceed to procurement and the technical
requirements of the projects that were proposed for procurement.
PG&E’s last recommended project prioritization1, which was presented at its October 25th DPAG
meeting is shown below in Table 4-2 below. There are still 21 projects in the four tiers as
proposed in the DDOR Report and the initial DPAG meeting but there have been some changes
to projects that were included in Tiers 1, 2 and 3. Namely, the following changes were made
since the first DPAG meeting:


Santa Teresa Substation was in Tier 1 and now is recommended to be in Tier 2



Bogue Feeder was in Tier 2 and now is recommended to be in Tier 3



Calfax Bank 2 was in Tier 2 and now is recommended to be in Tier 3



A number of technical requirements changed for some projects that resulted in larger
needs

PG&E’s changes to its recommended projects and needs reflected additional work that was
completed since the work that led up to the DDOR Report. This included performing additional
detailed engineering analysis to refine expected performance and operational requirements,
including:


Examination of longer deferral terms (i.e., through the full planning horizon rather than
just 5 years as was the case in the GNA/DDOR)



Updated its load forecast to reflect any significant changes (e.g., new customer
requests, etc.); the recommendations in the DDOR report were based upon peak load
data captured during the peak in 2017 (primarily during the summer). Data for an
additional peak season (2018) is now available.



Examination of historical SCADA data to get up to date loads and load shapes



Examination of grid topology and the interdependencies of grid needs to ensure that all
load transfer opportunities have been taken advantage of as well as all assumed load
transfers are still available and viable solutions



Examination of temperature data to examine how often overload is expected to occur

1

PG&E indicated that they will continue to refine their analysis of the candidate projects and their requirement and the final results
will be reflected in their December 1, 2018 Advice Letter
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Revisited its DDOR project prioritization based upon discussions during the DPAG
meetings

Figure 4-2 shows PG&E’s final project prioritization presented to the DPAG at its October 25th
meeting. It shows the overall ranking of projects based upon the three categories defined by the
CPUC – Cost-effectiveness, Forecast Certainty, and Market Assessment. PG&E indicated that
they will continue to refine their analysis of the candidate projects and their detailed
requirements and the final results will be reflected in their December 1, 2018 Advice Letter.
PG&E used the following 4-tier color coding system to represent is prioritization results, where
each tier represents PG&E’s proposed priority ranking of those candidate deferral projects’
likelihood of success for DER sourcing. Note these tiers are not the same as the four tiers used
to group the 21 projects. Note that all ranking of projects is relative and a red ranking indicates
that there is a “red flag” associated with the candidate deferral opportunity.
Figure 4-1: Final Project Prioritization

Examples of potential red flags provided by PG&E:
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Figure 4-2: Final Overall Prioritization from PG&E’s October 25th DPAG Meeting

Figure 4-3 shows the detailed prioritization metrics for Tier 1 and 2 Projects that PG&E
presented at the October 25, DPAG meeting. PG&E indicated that they will continue to refine
their analysis of the candidate projects and their detailed requirements and the final results will
be reflected in their December 1, 2018 Advice Letter.
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Figure 4-3: Detailed Prioritization Metrics for Tier 1 and 2 Projects

Figure 4-4: PG&E’s summary of its 21 candidate deferral project opportunities
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5 Review of Metrics and Prioritization
This section contains a discussion of the prioritization process and discussion of the various
metrics PG&E calculated during that process. This section also describes a way to think about
DER cost structures and why certain metrics might provide additional insights in the
prioritization process.
As described earlier, PG&E used three overall ranking categories – Cost Effectiveness,
Forecast Certainty and Market Assessment and three or four ranking metrics within each
category as summarized below:






Cost-Effectiveness Metrics
-

Unit Cost (Estimated Capital Cost of the Project)

-

Estimated LNBA ($/kW-yr) (Deferral value for each year of deferral)

-

Estimated LNBA/kWh ($/kWh-yr) (Ratio of LNBA value to kWh need per year)

Forecast Certainty Metrics
-

Forecasted Need (Year) (Year that traditional project is needed)

-

SCADA Available (Y/N) (Whether the circuit or device is equipped with SCADA to
allow for easy monitoring of load and load profiles)

-

Customers on Asset (Number of customers who could participate in DER
solution)

Market Assessment Metrics
-

Days/Year (number of days per year DER would need to be available to provide
solution)

-

Number of Grid Needs (Number of different locations, normally number of
circuits, that DER’s would need to be located in order to solve grid need

-

Hours/Day (Maximum number of hours per day DER needs to be available to
solve grid need)

-

Overcapacity (%) (Percent overload on the device or circuit)

As discussed earlier, PG&E used these three categories and ten metrics to rank candidate
projects into three Tiers. We believe that the Cost Effectiveness category is somewhat different
than the other two categories in that if there is not sufficient funds/budget3 to develop and
3

Funds/budget in this instance can also be thought of as head room – economic space in which to develop a project economic and
still be under the cost cap.
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operate a DER solution that is cost effective (one that results in a bid that is below the cost cap)
then the other two categories become less important. In other words, the Cost Effectiveness
category is somewhat of a threshold category. For this reason we have examined PG&E’s
candidate projects and their proposed prioritization from the Cost Effectiveness perspective in
more detail than the other two categories, although the other two categories remain critical to
the overall prioritization process and poor scores in the other categories could result in an
overall low ranking. In the next section we discuss one way to think about DER cost structures
and how that can help in the project prioritization process.
It must be noted however, that if a project looks favorable on a cost effectiveness basis it does
not mean that it should automatically receive an overall high ranking because there may be
significant issues/red flags in the other two prioritization categories that could result in a lower
overall ranking.

5.1 DER Cost Structure and Metrics
The cost effectiveness portion of the project prioritization process is aimed in part to determine
which candidate projects are most likely to be cost-effectively deferred by one or more DERs.
Thus it is an attempt to gauge whether the cost to develop and operate one or more DERs will
be less than the cost cap that is derived from the capital and O&M cost of the traditional project.
Thus it is important to give some thought to what affects the cost of developing and operating a
DER project. For our purposes we are suggesting here one way to look at the cost of
developing a DER or in other words one possible DER cost structure. A simple cost structure
would include cost drivers broken out as follows:
1. Costs of participating in the procurement process up to the point of CPUC approval and
execution of the DER agreement.
2. Costs associated with providing the capacity to meet the maximum need requirement in
any given year.
3. Costs associated with providing the capacity to meet the maximum number of hours of
need in any day (this is also something akin to providing “energy” and will be called
energy going forward).
4. Cost associated with providing the capacity and “energy” need for the maximum number
of days of need in a year.
In considering these cost drivers, a DER’s project could be a function of all of these drivers
or primarily a function of two or three. We will give examples of what this means in the
discussion below.
Procurement Participation Process Costs
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The costs in Item 1 include all costs that are required to win and execute a DER purchase
agreement. It includes cost that are independent of the type of DER proposed and other costs
will vary with the amount of detail work that is necessary to put a complete bid together and to
support all of the procurement, negotiations, regulatory steps to reach final close.
The costs includes participating in the procurement process meetings/calls, understanding the
many nuances in the process (i.e. double counting and incrementality, obtaining an
interconnection agreement, RA and other potential additional value streams, what values are
considered in the selection process, etc.), understanding the procurement rules, the bidding
rules and requirements, the pro-forma contract requirements including a DER’s obligations and
risks. It also includes participating in developing best and final bids and negotiations with the
utilities. For most technologies the cost of developing a conceptual design and pricing out the
solution would be in this category.
There are some costs experienced during this period that may vary with the complexity of the
project for example, the effort and cost of developing an EE solution design for bidding
purposes may increase somewhat with the size of the proposed size of the EE bid.
However, in general, one can think about these costs as primarily a fixed cost of participating in
the procurement process and one that is not heavily influenced by the size of the proposed
project. We estimate that these costs, which must cover the cost of time spent by technical,
commercial, and legal specialists, could easily reach seventy five to a hundred thousand dollars
($75-$100,000) and possibly more. We believe that all DER projects have costs that are a
function of this driver.
Costs Associated with Maximum Capacity Requirements
These are the costs associated with developing, implementing and operating the DER project
that can meet the maximum capacity requirement during the full course of the DER PPA. As a
simple example, these would be the cost of developing a DER battery project of sufficient
capability to meet the maximum capacity requirement of 2 MWs. It is the cost of developing a
battery that has a 2 MW capacity which can deliver that capacity for an hour. In other words, it is
a battery rated at 2 MW, 2MWh. We believe that all DER projects have costs that are a function
of this driver.
Costs Associated with Maximum Daily “Energy” Requirements
These are the costs associated with developing, implementing and operating the DER project
that can meet the maximum daily “energy” requirements over the course of the DER PPA. Again
a simple example, these are the cost of developing a DER battery project to meet the maximum
demand requirement of 2 MWs that also has a maximum number of hours of need of 6 hours. It
is the cost of developing a battery that has a 2 MW capacity which can deliver that capacity for
six hour. In other words, it is a 2MW, 12MWh battery. We believe that many DER projects have
costs that are a function of this driver.
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Costs Associated with Maximum Number of Days per Year “Energy” Requirements
These are the costs associated with developing, implementing and operating the DER project
that can meet the maximum capacity and energy need requirements on all of the days of need
in a year during the DER PPA. Again a simple example, these are the cost of developing a DER
battery project to meet the maximum demand requirement of 2 MWs that has a maximum
number of hours of need of 6 hours for 160 days per year during March through November. It is
the cost of developing a battery that has a 2 MW capacity which can deliver that capacity for six
hour. In other words, it is a 2MW, 12MWh battery that can be deployed for 160 days per year
during March through November. For the battery example, these costs are likely to be similar or
that same as the costs to meet the Maximum Daily “Energy” Requirements since if the need can
be met on one day it should be able to be met on 160 days with no real additional project cost.
But not all DER technologies would have this same cost structure. For example a DR program
that could meet the needs on the single maximum capacity and “energy” need day through an
AC cycling program would likely have to increase the number of participants if the program
would need to be called 160 times a year and may have to add other customer and DR
technologies if the 160 days fell outside a period of heavy AC usage. Thus, for this DR example,
there would be an additional cost to implement a DR DER program as a result of there being a
high number of need days and the fact that some of those need days fall into a variety of
seasons. We believe that this type of cost implication for a high number of days of need applies
also to Energy Efficiency.
Implication for Prioritization Metrics
The previous discussion leads to the suggesting that prioritization based upon costeffectiveness should capture the following:
1. Consideration of the absolute value of the cost of the traditional project because as this
is reduced, the fixed cost of participating in the procurement process represents a larger
part of the total funds available for the DER (and still be under the cost cap) which
leaves less funds to actually implement and operate the DER project. This is considered
by PG&E.
2. Consideration of the Maximum Capacity needs of the DER project. This is already
reflected in the LNBA/kW-year metric used by PG&E however, as PG&E has pointed out
this value is primarily meant to provide bidders insight into the deferral value of the
project since it is developed for a five year deferral.
3. Consideration of the Maximum Daily “Energy” need of the DER project which was not
expressly included in the ranking metrics listed by PG&E but these values were
calculated by them. We consider this value to be one of the most important of the
metrics for ranking purposes since it in one on sense captures the daily maximum
capacity and energy need.
4. Consideration of the Maximum Number of Days need of the DER project.
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When considering these metrics we must keep in mind the following additional cost drivers:


The factors above do not capture the additional cost impact of projects that have a very
large number of hours of need. For example, some projects with needs of 19 hours pose
a much more complex problem to solve than a project with 8 hours. This might include
the need to significantly oversize solutions and/or to have to find and alternative source
of energy (PV or other generation or tie to another circuit) because there is not enough
potential charging capability (kWhs) to charge a battery sufficiently to meet the discharge
needs during the need period.



These factors do not capture the potential increased cost for projects that require DER
solutions at multiple locations for example on 3 to 5 separate circuits. Having to provide
DER solution capacity will tend to increase the number of solution sites that need to be
developed which along with other factors reduce the economies of scale.

We propose that considering all four of these in the prioritization process will increase the
overall accuracy of the prioritization process. We applied the following factors to PG&E’s 21
candidate projects:
1. Overall cost of the capital project.
2. Cost of the capital project/maximum kW need using PG&E’s calculated value of LNBA
$/kW-yr
3. Cost of the capital project/maximum daily “energy” need based upon the maximum of
value of $/kWh per day
4. Cost of the capital project/annual “energy” need using PG&E’s calculated value of LNBA
$/kWh-yr
These factors are simple to calculate using information provided to the DPAG and could all have
been calculated with values provided to the DPAG including project capital cost, maximum kW
need, maximum kWh need and maximum number of days of need. There is no need to base
these on the NVA values but in this case they were used since PG&E had already calculated
the value for two of the three metrics.
Note that in this analysis the potential impact of additional revenue from the sale of other
products (value stacking) is not reflected. If such value stacking net revenue (value after cost to
deliver is considered) could be estimated it would serve to improve the cost-effectiveness of
projects. The potential for value stacking is highly dependent upon the obligations of the deferral
agreement. For example, the higher the number of hours of delivery per day and the higher the
number of days of delivery per year will tend to decrease the ability to capture additional value.
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5.2 Use of the Four Proposed Prioritization Metrics
We analyzed the Tier 1, 2 and 3 projects using the four cost effectiveness metrics discussed
above.
Considering the first metric (estimated capital cost) there are five projects in Tier 3 that are
under $450K which is definitely a warning flag for those projects. For projects this small, a large
portion of the feasible “budget or headroom” goes toward the participation in the procurement
process (perhaps 25% or more) leaving less to the development, implementation and operation
of an actual DER solution. In our view, these projects belong in Tier 3 from a cost effectiveness
point of view.
In considering the next three metrics (max capacity, max daily energy, max annual energy) we
calculate these indices for all projects and then ranked the projects on each metric as shown in
the following table. We believe that in consideration of the overall ranking of projects into the
three Tiers, considering all three metric rankings is appropriate because each provide some
insights. However, if only one metric could be used, we believe the $/kWh/Day is most
insightful.
Before we examine the metric rankings, we should point out that the Estrella project has a need
date in 2024. For this reason, PG&E has assigned a red flag in the Forecast Certainty category
for this project. A need date or 2024 suggests that the factors that are projected to result in a
need in 2024 were forecasts of things that would occur 6 years into the future4. In keeping with
the just in time approach to planning and implementation to minimize ratepayer costs, we
recommend that the Estrella project which has a need date of 2024 not be included in this
year’s procurement cycle. Instead we recommend that it should be reexamined in the 2019
GNA/DDOR cycle.
Lastly, before we examine the results we should point out that these metrics look at the relative
ordering of projects and are not an absolute metric of what can be cost effective or not.
We can see from the table below that the projects that PG&E proposed for Tier 1 have the
highest overall rankings on the three metrics shown in the table after removing Estrella from the
ranking – thus supporting their inclusion in Tier 1.

4

The GNA and DDOR analysis was based upon 2017 peak load data and customer growth predictions based upon best
information in early 2018.
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Figure 5-1: Ranking Using Three Cost-Effectiveness Ranking

Tier No

1

2

3

4

Candidate Deferral

New Lammers Feeder
Huron Bank 1
Santa Nella Bank 1 and
New Feeder
Santa Teresa Substation
Dolan Road Bank 1
Estrella Substation
Bogue Feeder
Calflax Bank 2
Brentwood 2104
Pueblo Bank 3
Camp Evers 2107
Salinas 1102
Oceano 1108
San Leandro U 1107
SF H 1107 (Martin)
SF H 1108 (Martin)
New Dairyland Feeder
Alpaugh 1102
New FMC Feeder
Gonzales Bank 3
Llagas Substation

Cost
Unit
Cost
($k)

Ranking of Projects
E
Rank
Rank
Rank LNBA
s
$/kWh/ LNBA
$/kWh-yr
t
Day
$/kW-yr
i
3
1
3
$2,600
2
3
4
$6,000
$7,500
$14,100
$6,500
$10,000
$1,250
$5,000
$1,250
$6,000
$1,485
$250
$425
$200
$150
$180
$3,250
$3,250
$1,250
$5,500
$5,519

4
9
5
1
8
6
16
10
7
18
15
11
19
17
12
14
13
2
5

7
9
6
2
8
4
14
13
5
18
12
10
19
17
11
16
14
1
6

2
11
8
1
6
5
14
7
10
17
16
15
19
18
12
13
9
1
5

We then looked at the remaining projects to see if there were good candidates for Tier 1 that
were currently in Tier 2 or 3. The projects that we focused on initially were Dolan Road Bank 1,
Calflax Bank 2 and Camp Evers 2107 which are the projects with the next best set of rankings.
In analyzing these projects we decided not only to look at the rankings but to look at the relative
size of the metrics for each project when compared to the highest ranked project for each
metric. For example we calculated the ratio of the value of the $/kWh/Day for the best project
(which is Huron Bank 2 after Estrella is removed) by the value of the $/kWh/Day for each of the
projects. The results are shown below in the table (Figure 5-2) for all three metrics.
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Figure 5-2: Ranking and Ratios Using Three Cost-Effectiveness Ranking

Tier No

1

2

3

4

Candidate Deferral

New Lammers Feeder
Huron Bank 1
Santa Nella Bank 1 and
New Feeder
Santa Teresa Substation
Dolan Road Bank 1
Estrella Substation
Bogue Feeder
Calflax Bank 2
Brentwood 2104
Pueblo Bank 3
Camp Evers 2107
Salinas 1102
Oceano 1108
San Leandro U 1107
SF H 1107 (Martin)
SF H 1108 (Martin)
New Dairyland Feeder
Alpaugh 1102
New FMC Feeder
Gonzales Bank 3
Llagas Substation

Cost
Unit
Cost
($k)

Ranking of Projects
E
Rank
Rank
Rank LNBA
s
$/kWh/
LNBA
$/kWh-yr
t
Day
$/kW-yr
i
3
1
3
$2,600
2
3
4
$6,000
$7,500
$14,100
$6,500
$10,000
$1,250
$5,000
$1,250
$6,000
$1,485
$250
$425
$200
$150
$180
$3,250
$3,250
$1,250
$5,500
$5,519

4
9
5
1
8
6
16
10
7
18
15
11
19
17
12
14
13
2
5

7
9
6
2
8
4
14
13
5
18
12
10
19
17
11
16
14
1
6

2
11
8
1
6
5
14
7
10
17
16
15
19
18
12
13
9
1
5

Ratio of First Rank Value to Value
Ratio for Ratio for Ratio for
$/kWh/
LNBA
LNBA
Day
$/kW-yr
$/kWh-yr
1.2
1.0
1.4
1.0
1.3
1.4
1.4
8.0
4.2
0.5
7.9
4.4
26.4
8.3
4.6
50.6
25.1
13.0
69.3
43.4
14.0
22.6
18.1
0.7
1.6

2.2
4.5
1.9
1.0
2.9
1.6
9.8
6.1
1.7
18.9
5.8
4.7
21.5
15.8
5.2
12.3
6.7
0.8
2.0

1.0
30.4
19.9
0.4
8.7
5.3
34.3
16.7
22.5
248.0
75.8
61.5
282.3
207.9
31.0
30.8
21.3
0.1
1.9

Let’s discuss what the additional values in the table mean. For example, if we look at the Santa
Teresa Substation the value listed in the table under the column headed Ratio for $kWh/Day is
8.0. What this means is that the amount of funds (head room) available to develop the Santa
Teresa Substation project and still be cost effective is 1/8th the amount of funds available on the
Huron Bank 2 project from a cost per $/kWh per day perspective. In other words, the dollars per
maximum daily kWh energy to be served by Santa Teresa Substation project is 12.5% (inverse
of 8 expressed as a percentage) of the dollars available to the Huron Bank 2 project. When we
examine the third metric we see that when considering maximum annual energy the funds
available for Santa Teresa are 1/30th of the funds available for Huron Bank 2. From these two
energy perspectives (daily and annual energy requirement) it appears that a DER project would
have a difficult time cost-effectively deferring the Santa Teresa project.
Before we analyze the table it is important to make the point that we recommend considering all
three metrics when considering cost-effectiveness. We tend to put a little more emphasis on tow
metrics - the maximum capacity and maximum daily energy metrics. The third metric maximum
annual energy is still meaningful and a project that ranks high on all three is good candidate but
projects that rank high on the maximum capacity and maximum daily energy metrics and lower
on the maximum annual energy metric may still be a viable candidate. Such a project would be
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more difficult for DER project that relies upon EE or DR technology to be cost effective because
of the cost implications of having to provide capacity over multiple seasons.
Finally, these metrics are a simple way to think about cost-effectiveness but they do not capture
all dimensions of cost. For example, if the number of days of need is 365, extra capability may
have to be provided in the DER solution than if the number of days of need is say 300 days or if
the number of hours of need is say 18 hours per day, this may require an unusual battery size (if
it is feasible to charge it) or it may require a charging source on the circuit either of which will
increase costs that are not captured by the simple cost model.
As we look at the table we see that the three recommended projects all have ratios close to one.
This means that the funds to implement these projects per KW, per daily energy and per annual
energy are all similar which further supports their placement in Tier 1. We can also see that as
we look down the rest of the table that the other projects all have ratios that are much larger
than one which means it is likely to be much more difficult to develop a cost effective DER
solution for those projects when compared to the Tier 1 projects.
As we look at Dolan Road Bank 1, Calflax Bank 2 and Camp Evers 2107 we first note that the
Calflax Bank 2 needs date is in 2023. We suggest, that as we did for Estrella, that the Calflax
Bank 2 project be monitored and reconsidered in the 2019 DDOR cycle, in keeping with the just
in time approach to making commitments to investments/PPAs to address distribution
deficiencies.
As we look at the Dolan Road Bank 1 project next we see that although it is ranked 5th, 6th and
8th on the three metrics, the ratio for daily energy is 4.2 suggesting that the maximum daily
energy requirement for this project that must be able to deliver for 19 hours makes it much more
difficult to be cost effective than the recommended projects in Tier 1. The 365 days per year
requirement for this project is the main driver for a ratio of nearly 20 for $/kW-yr. This is an
example of a DER solution that has costs that are not captured by this simplified analysis since
it appears that the DER solution will require some form of source to be added to the circuit to
ensure sufficient charging can take place. This discussion suggests that the 4.2 and 19.9 ratios,
for kWs per day and year respectively, are understating the difficulty of developing a costeffective DER for this project and for this reason we recommend that it remain in Tier 2.
If we look at the Camp Evers 2107 project we see an even poorer cost-effective ratio (4.6) for
the maximum daily energy need metric and thus developing a cost effective DER project to
defer this project would be even more difficult than Dolan Road Bank 1. This project has a 24
hour per day and 365 day per year need which similar to Dolan Road will require additional
steps to be taken to solve the deficiency making it even more difficult to develop a cost-effective
DER than these simple metrics suggest. For these reasons we recommend that it remain in Tier
2.
We also included in the table the rankings of the Tier 4 projects as if they were included in the
ranking along with the other projects. It is interesting to note that these two projects have had
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relatively high (good) rankings on all three metrics if they were included in the overall ranking of
the Tier 1-3 projects and all three of their ratios are very favorable compared to the best projects
in each of the three metrics.
Scanning the rest of the projects in the table it appears that for one reason or another, the
remainder score even poorer as far as cost-effectiveness is concerned than the proposed Tier 1
projects.
Given this discussion we support the projects included in Tier 1 and believe that the projects
included in Tiers 2 and 3 are much less likely to be cost effective and as result recommend that
they remain in their current tier.
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6 Responses to DPAG Comments
6.1 Issues Raised at the DPAG
The following issues were raised by the DPAG and followed up by the IPE.
Projects with 2020 Online Dates be Included in Procurement
A member of the DPAG raised the question:
Can a planned investment project with a 2020 in-service date be included for
DER procurement and implementation in this cycle if the need date is not in the
summer but later in the year – i.e. in the winter?
The IPE pursued this question with PG&E and the results are summarized below.


For projects with summer in-service dates there is insufficient time to procure, obtain
regulatory approval, and develop the projects prior to their need for the summer season.
This assumes that the procurement and regulatory processes require a similar amount
of time to what was required during the IDER Pilot. This conclusion was reached based
upon the analysis performed during the IDER Pilot process which was reviewed and
confirmed by the IPE.



There are 10 projects that had an expected in-service date of 2020. After review it was
clear that all 10 projects had an in-service dates of June 2020 or earlier (Jan, May, and
Jun)

Transmission Deferrals
A member of the DPAG raised the question:
Is it possible that any transmission projects deferred could be deferred in addition
to the distribution projects?
The IPE pursued this question with PG&E and the results are summarized below.
The table below, which shows transmission projects planned in the areas where distribution
projects are also planned, was provided by PG&E. Generally, no transmission projects were
found to be deferrable. The in-service date for the Santa Teresa and Estrella transmission
projects are in the first half of next year, which is too soon to result in a deferral because of the
later DDOR procurement cycle. The others were checked for projects at nearby substations.
The DER load reduction impact for these areas was not sufficient enough to have any impact on
the transmission projects.
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A summary on the Tier 1 and Tier 2 Candidate Deferral projects and their possibility for
Transmission Deferral can be found in Table 6-1.
Table 6-1: Transmission Deferral
Candidate Deferral

Distribution
MW
Need Date Deficiency

MW
Load

New Lammers Feeder

6/1/2021

1.2

55

Huron Bank 1

4/1/2021

3.7

8

Santa Nella Bank 1 and
New Feeder

5/1/2022

8.1

8.2

Santa Teresa Substation

5/1/2021

30.3

NA

Dolan Road Bank 1

5/1/2021

6.0

9.5

Estrella Substation

5/1/2024

4.9

NA

Bogue Feeder

6/1/2021

1.7

30

Calflax Bank 2

4/1/2023

3.9

5.2

Transmission
Deferral?
No Transmission
projects
No Transmission
projects
No Transmission
projects
Non-deferrable
(time)
Transmission need
date: 4/1/2019
No Transmission
projects
Non-deferrable
(time)
Transmission need
date: 5/1/2019
No Transmission
projects
No Transmission
projects

Examine Projects with Large Number of Hours of Need
A member of the DPAG raised the question:
There are many projects on the PG&E list of candidate projects that have an
unusually high number of hours of need per day. Some up to 24 hours per day. Is
this right?
The IPE pursued this question with PG&E and the results are summarized below.
We looked at the list in general for this issue and in particular we looked at three specific
projects. PG&E considers the names of the project that are discussed below to be protected
materials under the DPAG nondisclosure agreement so we have substituted names for the
three projects – they are now called Project 1, Project 2 and Project 3
In general there are a group of projects that show a 24 hour need for 365 days per year. These
projects are projects that have been included as a need on the basis of meeting a specific
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PG&E distribution criteria which limits the number of customers on any one circuit to 6,000
customers. This policy is intended to limit the number of customers who are impacted by a
single event – loss of the feeder. This is a common planning policy used in industry that is
implemented in various ways – i.e. by imposing a maximum number of customers limit, a
maximum load served limit, etc. These projects are implemented by splitting a circuit with high
number of customers to two circuits. As such it is similar to providing a new service which is
capacity that cannot be provided for by DER except in a mircro-grid arrangement.
Project 1
The load forecast for this project for the peak day in July 2021 shows a need for a large number
of hours (17 hours in this case). We reviewed plots showing current load shape and the load
shape of new load which were used to develop the plot below. This long duration need is driven
predominately by commercial/industrial load with a large amount of new cultivation load, which
is considered agricultural.
Figure 6-1: Project 1 Load Shape for Peak Day July 2021

Project 2
The load forecast for this project for the peak day in July 2027 shows a need for a large number
of hours (24 hours in this case). We reviewed plots showing current load shape and the load
shape of new load which were used to develop the plot below. This long duration need is driven
in part by agricultural load, mostly pumping load, and therefore affected by the US Bureau of
Reclamation’s annual water allocations from the Central Valley Water Project.
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Figure 6-2: Project 2 Load Shape for Peak Day July 2027

Project 3
Project 3 loading is a result of many circuits that are supported by the Project 3 substation with
composite loading spanning 24 hours.
Figure 6-3: Project 3 Load Shape for July
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6.2 Responses Received From DPAG Questionnaire
PG&E sent a questionnaire to the DPAG members to solicit feedback about the DPAG process
in general and in particular feedback on the project recommended for immediate competitive
procurement and those that were not recommended for procurement. We worked with PG&E to
develop the questionnaire which was developed in part to assist the IPE to achieve the
objectives of supporting the DPAG. There were four responses as documented in Appendix A.
The stakeholder responses to the questions posed in the questionnaire are tabulated in
Appendix A and in many cases there is a short response from the IPE which in general
summaries points made in the body of the report.
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7 Discussion of Other Items
Periods Assumed by PG&E
The following dates/periods of interest were provided in response to a data request sent to all
three Utilities.
Table 7-1: Time Periods of Interest
Function

Years Included

Distribution Planning Period

2018 through 2027

Period Covered by GNA

2018 through 2022

Period Covered by DDOR

2018 through 2027

DDOR LNBA Period

Five year period starting with
year of need

Advice Letter LNBA Period

Full deferral period (up to 7
years)

Maximum Deferrable Period

From year of need to end of
planning period (up to 7
years)

Maximum Deferral Credit

From year of need to end of
planning period (up to 7
years)

Maximum Length of DER
Contract

From year of need to end of
planning period (up to 7
years)

Comments

Five year period per CPUC
decision.

Length of period should not
affect the value of the
LNBA/kW-yr since it is
expressing the deferral value
for only one year.

We can see that there is a mixture of time periods included in the GNA/DDOR process; we
make recommendations regarding time periods in Section 8.
Approach to Stacking Value
The CPUC identified the concept of value stacking as an important concept to consider in the
DDOR process. Two general approaches were identified to value stacking – developer value
stacking and utility value stacking.
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In developer stacking the DER agreement with the utility that results from the procurement
process requires the developer to deliver just those attributes needed to defer the traditional
project and the DER agreement would likely include limitations on the use of the DER when it
would result in creating an additional/new need. An example of a limitation in a DER agreement
would be the specification of hours during which a battery project would need to limit charging to
avoid creating a new overload on the circuit. Under developer staking, the DER when not being
dispatched to meet the “deferral attributes” would be available to the developer to be used to
deliver other value as along as it operated within the limitation specified in the agreement.
In utility stacking the DER PPA that results from the procurement process requires the
developer to make the full capability of the DER available to the utility who can then use it to
maximize its value to ratepayers through its ability to fully dispatch the DER, limited only to the
physical capability of the DER (as specified in the PPA).
PG&E indicated during the DPAG meetings that it is long (i.e. has a surplus) on all other
products that might be procured from a DER and thus has no interest in following the utility
stacking approach. They have developed a deferral PPA (for the IDER Pilots) such that they are
procuring distribution capacity only and intend to follow the same approach for the PPAs that
result from the 2019 DDOR procurement process. For example, applying this approach to an in
front of the meter battery project, the DER would not buy or sell energy when charging or
discharging under the PPA but would buy and sell energy in the wholesale market (or some
other mechanism that does not involved the utility). PG&E has also indicated that it will dispatch
the DER in the morning period prior to the day it is needed to allow the developer time to
maximize any remaining value in the wholesale market.
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8 Observations / Conclusions /
Recommendations
Project Prioritization and Metrics


We observe for the purpose of providing information to the DPAG to allow them to
comment on the utilities prioritization based upon cost effectiveness that providing the
LNBA range that a project falls into is not helpful if the ranges are broad and many
projects fall into the same range.



We recommend that for DPAG’s purposes that the actual LNBA value be provided to
allow them to gain insight into and to improve their ability to make sound suggestions in
the prioritization process. PG&E provided this information in response to comments from
the DPAG at the first meeting. If for some reason ranges continue to be the only option
then we recommend much smaller ranges be used in the information that is provided to
the DPAG.



We observe that there are several ways to look at cost effectiveness by using multiple
metrics. We recommend that in the future, the three metrics calculated in this report be
provided to the DPAG. PG&E did provide several additional metrics in response to
requests by the DPAG for more detailed information.

Recommended Projects for Tier 1


We observe that in the DPAG process that PG&E has placed three projects into Tier 1
and are recommending these projects proceed immediately.



We observe that PG&E used a three category, ten metric approach to the prioritization of
candidate projects. We reviewed their application of these metrics in detail and conclude
that they were applied accurately.



We note that we preformed additional review of the candidate projects using three
different metrics for cost-effectiveness. We conclude that the projects in Tier 1 are the
candidate projects with a higher probability of success and that Tier 2 projects are less
likely to be successful. We also conclude that from a cost-effectiveness point of view the
Tier 2 projects are substantially less likely to be successful. For this reason we
recommend that none of the Tier 2 project be moved to Tier 1.

Calendar Periods for GNA/DDOR
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We observe that the GNA has a five year time horizon and the distribution planning
horizon is ten years. The DDOR was specified as a five year time horizon but PG&E has
developed theirs for the planning period. PG&E eventually provided information on each
project (i.e. maximum kW need, maximum hours of need, etc.) for the entire planning
period.



We recommend the CPUC revisit the time periods such that they better line up with the
planning period and that they also line up with the procurement period. For example, if
procurement will be through the end of the planning period the DDOR should also be the
same period so that the information provided to the DPAG is what will drive the actual
procurement. For example the time period used to develop the max kW need, max
kW/day need, etc. that are used in the prioritization process should align with the
procurement process timing.

Value Stacking


As noted in the report, we observe that PG&E’s DER proposed approach will be an
agreement that buys services and not capacity, energy, RA or any other traditional
electricity market products. PG&E’s proposed agreement (based upon the contract
version used for the IDER Pilot) is a DISTRIBUTION SERVICES AGREEMENT, that
buys distribution capacity which is “provided by decreasing net loading on distribution
infrastructure through decreasing electrical consumption or increasing generation, in
accordance with the Operating Parameters set forth below to reduce thermal overload
conditions and improve local distribution reliability and resiliency”



We also observe in the IDER service contract provisions for limitations on the amount
and timing of actions that would increase circuit loading.



We conclude that PG&E’s approach supports a developer staking approach to value
stacking.



We conclude that any value stacking in PG&E’s procurement would be done by the
developer/bidder and presumably reflected in their bid price.

LNBA Calculations


We observe that PG&E followed the methodology in the E3 LNBA calculator in the
calculation of LNBAs for their DDOR Report and also those that they shared with the
DPAG as discussed in the body of the report. We also observe that PG&E used a
unique set of assumptions in those LNBA calculations. We also observe in the review of
other utilities that each uses a different set of assumptions in their calculation and in
some cases the differences are more than insignificant. We are not concluding that any
assumption is wrong but observing they are different.
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We observe that for the purpose of the DPAG discussions that LNBA values that are
shared with the DPAG should be as consistent as possible with the values that will
eventually be used in determining the deferral value in the procurement process. In this
way prioritization of projects considering deferral value in the DPAG process would
accurately represent the deferral values that are used in the procurement process.



We recommend that the CPUC (possibly the ED) review the various LNBA assumptions
made by the utilities for appropriateness given each utilities unique situation and also
recommend reviewing with the utilities if the methodology used in the DDOR and DPAG
is consistent with the methodology used in the procurement process. We recommend
this review been done in a way that provides the appropriate level of confidentiality for
any sensitive information used in the LNBA calculation.
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Appendix A DPAG Survey Responses
Listed below are the responses received from the DPAG to the questions sent out by PG&E.
For this public version the table of questions and responses has been removed.
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and Electric Company (“PG&E”), a California corporation. Roy Kuga, the Vice President of
Grid Innovation and Integration at PG&E, delegated authority to me to sign this declaration.
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77 Beale Street
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2. PG&E will produce the information identified in paragraph 3 of this Declaration to the
California Public Utilities Commission (“CPUC”) or departments within or contractors
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request.
Name or Docket No. of CPUC Proceeding (if applicable): R.14-08-013 (see D.18-02-004);
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(Protected under Civ. Code §§ 1798 et seq.; Govt. Code
§ 6254; 42 U.S.C. § 1320d-6; and General Order (G.O.) 77M)
X

Physical facility, cyber-security sensitive, or critical energy
infrastructure data, including without limitation critical
energy infrastructure information (CEII) as defined by the
regulations of the Federal Energy Regulatory Commission at
18 C.F.R. § 388.113

Entirety of Attachment
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(Protected under Govt. Code § 6254(k), (ab); 6 U.S.C.
§ 131; 6 CFR § 29.2)

X
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California Energy Commission
California Public Utilities Commission
California State Association of Counties
Calpine
Casner, Steve
Cenergy Power
Center for Biological Diversity
City of Palo Alto
City of San Jose
Clean Power Research
Coast Economic Consulting
Commercial Energy
County of Tehama - Department of Public
Works
Crossborder Energy
Crown Road Energy, LLC
Davis Wright Tremaine LLP
Day Carter Murphy
Dept of General Services
Don Pickett & Associates, Inc.
Douglass & Liddell

Downey & Brand
East Bay Community Energy
Ellison Schneider & Harris LLP
Energy Management Service
Evaluation + Strategy for Social
Innovation
GenOn Energy, Inc.
Goodin, MacBride, Squeri, Schlotz &
Ritchie
Green Charge Networks
Green Power Institute
Hanna & Morton
ICF
International Power Technology
Intestate Gas Services, Inc.
Kelly Group
Ken Bohn Consulting
Keyes & Fox LLP
Leviton Manufacturing Co., Inc.
Linde
Los Angeles County Integrated Waste
Management Task Force
Los Angeles Dept of Water & Power
MRW & Associates
Manatt Phelps Phillips
Marin Energy Authority
McKenzie & Associates
Modesto Irrigation District
Morgan Stanley
NLine Energy, Inc.
NRG Solar
Office of Ratepayer Advocates
OnGrid Solar
Pacific Gas and Electric Company

Pioneer Community Energy
Praxair
Regulatory & Cogeneration Service, Inc.
SCD Energy Solutions
SCE
SDG&E and SoCalGas
SPURR
San Francisco Water Power and Sewer
Seattle City Light
Sempra Utilities
Southern California Edison Company
Southern California Gas Company
Spark Energy
Sun Light & Power
Sunshine Design
Tecogen, Inc.
TerraVerde Renewable Partners
Tiger Natural Gas, Inc.
TransCanada
Troutman Sanders LLP
Utility Cost Management
Utility Power Solutions
Utility Specialists
Verizon
Water and Energy Consulting
Wellhead Electric Company
Western Manufactured Housing
Communities Association (WMA)
Yep Energy

