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EXECUTIVE SUMMARY OF RECOMMENDATIONS 
 

This testimony presents the rebuttal testimony of the Joint Solar Parties (JSP) – the 
California Solar Energy Industries Association (CALSEIA), the Solar Energy Industries 
Association, the Alliance for Solar Choice, and Vote Solar – in this rulemaking proceeding to 
determine the successor tariff for net energy metering (NEM) in California. 

 
In Chapter 1 of this testimony, the JSP review the proposals of other parties for new rate 

design elements that would be included in the NEM successor tariff.  We assess these new rate 
design elements in terms of whether they would advance the Commission’s Rate Design 
Principles and would comply with the policies for residential rate design which the Commission 
recently adopted in Decision 15-07-001 in the comprehensive Residential Rate  Design OIR 
(RROIR). 

 
The JSP’s recommend retaining the current NEM structure. As demonstrated in the JSP’s 

testimony, the current NEM tariff complies with the Commission’s Rate Design Principles to 
exactly the same extent as the underlying rate design.  One of the strengths of the current NEM 
tariff is that it is completely “transparent” to the rate design under which NEM customers take 
service,  By “transparent,” we mean that a residential customer who has installed solar under the 
current NEM tariff continues to see exactly the same rate design, and the same resulting price 
signals, that the customer faced before installing solar.  It is particularly important to retain the 
transparency of the current NEM tariff at a time when residential rate design is undergoing 
significant changes.  If the NEM successor tariff has a very different and more complex structure 
and rate design, as several parties have proposed, the transition to new rate designs for both 
regular residential customers and for customers who install DG would become unworkably 
complex.      

 
ORA and SCE have proposed new fixed charges based on installed DG capacity that 

would be additive to the rates paid by customers who install renewable distributed generation 
(DG).  On the record of this proceeding the JSP have disputed the rationale underlying the need 
for new fees or rate design changes; nonetheless, the JSP appreciate that the ORA’s ICF (as an 
overlay to the current NEM tariff) is simple to understand from a customer perspective and 
would continue to convey the same price signals as the underlying rate design.  At the same time, 
the JSP are certain that the timeline, ramp up and proposed ICF fees would significantly reduce 
solar consumer savings and thus damage the market in a time of uncertainty.  Simply put, ORA 
presents very unrealistic estimates of when their adoption targets will be reached.  ORA claims 
that its proposal is based on the gradual reductions in solar incentives under the California Solar 
Initiative (CSI), yet ORA fails to realize that step changes in CSI incentives were very gradual, 
while the upcoming step-down of the federal Investment Tax Credit plus the phase-in of ORA’s 
ICF would cause much larger and more severe impacts on solar economics than the CSI step 
changes.  Finally, the ICF is a monthly fixed charge that DG customers are powerless to change 
or to reduce once it has been imposed; thus, it will present an unavoidable barrier to the 
continued growth of renewable DG in the state. 

 
SCE tries to justify its fixed, $3 per kW-month Grid Access Charge as cost-based, and as 

based on the transmission and distribution (T&D) costs which a DG customer will not pay 



 

because it can use its own DG production to serve at least a portion of the on-site load.  In other 
words, SCE argues that the installation of DG does not allow it to avoid any T&D costs because 
it must continue to stand by to serve the pre-solar loads of all DG customers.  This position is 
contrary to SCE’s own Distribution Resource Plan and its longstanding distribution marginal 
costs, and is not supported by the data that the utility provides.  The data on when distribution 
circuit reach their peak loads show that the majority of these peaks occur during the hours of 
maximum solar output.  As a result, although solar DG may not be able to avoid distribution 
capacity costs on all distribution circuits, it does have the potential to avoid distribution costs on 
a majority of circuits.  Finally, we explain how the small size, large numbers, and diversity of 
residential and small commercial customers means that the utility does not need to maintain 
T&D facilities to serve the pre-DG loads of all DG customers.  As a result, SCE’s attempt to 
cost-justify its Grid Access Charge is misplaced. 

 
PG&E and SDG&E take another approach – they would re-design the rates applicable to 

DG customers to include significant demand charges, and, in SDG&E’s case, a large fixed 
charge as well.  The complexity of the resulting rate designs is further increased by the utilities’ 
proposals for a much lower rate that would apply to power exported to the grid.  The result is that 
residential and small commercial DG customers would face a very complex and difficult-to-
understand new rate design that might be appropriate for a large industrial complex, but that is 
not workable for small customers.  These proposals clearly run counter to the Commission’s 
Rate Design Principles that emphasize customer understanding and acceptance.  Customer 
surveys show that customers do not understand or favor demand charges, and no party to the 
RROIR even dared to propose a residential demand charge such as the ones that PG&E and 
SDG&E now advance for DG customers.  The implementation of residential demand charges 
would require a completely new customer education effort that would detract from the focus of 
the RROIR’s education efforts on time-of-use rates.  Neither PG&E nor SDG&E propose any 
details for this outreach.  Further, we show that the proposed demand charges applicable to a 
customer’s maximum usage in any hour would not be cost-based and, particularly when applied 
to solar customers, would bill customers for demand in off-peak hours or on low-demand days 
when their usage does not cause the utility to incur costs.  Finally, the large fixed charge that 
SDG&E proposes is both unneeded given the $10 per month minimum bill adopted in D. 15-07-
001, and conflicts with the deliberative process that the Commission has established in the 
RROIR for the further consideration of the role of fixed charges in residential rate design. 

 
The final section of Chapter 1 focuses on NRDC’s proposed rate design for DG 

customers, which also features a small demand charge.  Although NRDC’s demand charge is 
marginally better than those of PG&E and SDG&E because it would apply only to on-peak 
usage, the same problems with customer understandability and acceptance arise with NRDC’s 
proposal.  In addition, NRDC has not fully described the basis for the size of its charge, the 
modeling that supports why it is needed, or how the charge would affect the other elements of 
NRDC’s rate design.          
   



 

 Chapter 2 of the JSP’s rebuttal testimony address assertion made by ORA that the solar 
market is not competitive.  The JSP illustrate that the study utilized by ORA to support their 
assertion is based on a faulty methodology which produced erroneous results. 

 Finally, in Chapter 3 the JSP’s address the IOUs’ proposed interconnection fees.  
Through this testimony the JSP illustrate that by including one-time costs in its proposed fee,  
SDG&E has proposed an unreasonable fee. In addition, the JSP note the discrepancies between 
the proposed fees of the IOUs and recommend that the Commission incentivize the IOUs to 
share best practices and efficiencies by adopting the lowest interconnection fee proposed by one 
of the IOUs. 
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I. INTRODUCTION - Witness Beach1 
2 

Q: On whose behalf is this rebuttal testimony being offered?3 

A: This rebuttal testimony is submitted on behalf of the Joint Solar Parties – CALSEIA,24 

SEIA, 3 The Alliance for Solar Choice4 (TASC), and Vote Solar5 – in this rulemaking5 

proceeding to determine the successor tariff for net energy metering (NEM) in California.6 

The Joint Solar Parties submitted their proposals for a NEM successor tariff on August 3,7 

2015, and have commented extensively on the proposals submitted by other parties.8 

9 

10 

11 

12 

2  CALSEIA is a 501(C)(6) not-for-profit solar industry trade association with more than 300 
company members involved in the solar energy business in California. CALSEIA is an active 
participant in a number of Commission proceedings addressing state policy and electric utility 
rates. Changes to the tariffs for NEM have direct economic impacts on the current and 
prospective customers of CALSEIA’s member companies and may help or hinder the 
companies’ ability to market solar energy products. 
3  SEIA is the national trade association of the United States solar industry.  Through advocacy 
and education, SEIA and its 1,000 member companies work to make solar energy a mainstream 
and significant energy source by expanding markets, removing market barriers, strengthening the 
industry, and educating the public on the benefits of solar energy.  SEIA’s members have a 
strong interest in the adoption and implementation of innovative, forward-looking policies and 
programs that will accelerate the movement toward a low-carbon economy and stimulate the 
development and use of zero-carbon, renewable energy technologies such as solar photovoltaic 
(PV) generation. The views contained in this testimony represent the position of SEIA as an 
organization, but not necessarily the views of any particular member with respect to any issue. 
4  TASC leads advocacy across the country for the rooftop solar industry.  Founded by the largest 
rooftop companies in the nation, TASC represents the vast majority of the rooftop solar 
market.  Its members include: Demeter Power, Geostellar, Inc., Silveo, SolarCity, Solar 
Universe, Sunrun, Verengo, and Zep Solar.  These companies are responsible for more than one 
hundred thousand solar installations serving businesses, residents, schools, churches and 
government facilities across the United States.   
5  Vote Solar is a nonprofit (Internal Revenue Code §510[c][3]), grassroots organization with 
active members throughout California and the United States.  Vote Solar’s mission is to address 
global warming, energy independence, and economic development by bringing solar energy into 
the mainstream and making solar systems affordable for residential and non-residential 
customers. Vote Solar’s members include ratepayers as well as present and prospective solar 
energy system owners. Vote Solar has been an active stakeholder in the development of solar 
energy and Renewable Portfolio Standard (RPS) programs in California. 
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Q: What is the purpose of this rebuttal testimony? 1 

A: Chapter 1 of this testimony responds to the direct testimony served on September 21, 2 

2015 which addresses the third set of issues that Administrative Law Judge Simon set for 3 

hearing in her Ruling dated September 1, 2015: 4 

3.  The basis for any proposed demand charges, capacity fees, standby 5 
charges, access fees, use charges, or other fixed charges for the successor 6 
tariff that are different from the assumptions used in the Public Tool 7 
(NRDC; ORA; PG&E; SCE; SDG&E). 8 
 9 

The September 1 Ruling, at page 3, specifically states that testimony on these issues 10 

should not seek to re-litigate issues resolved in D. 15-07-002, the Commission’s recent 11 

order in the RROIR. 12 

 13 

Specifically, this rebuttal testimony responds to the September 21 testimony served by 14 

the three IOUs (PG&E, SCE, and SDG&E), the Office of Ratepayer Advocates (ORA), 15 

and the Natural Resources Defense Council (NRDC).  Generally, the parties have 16 

advocated the adoption of new rate design elements – new fixed and demand charges – in 17 

the rates for residential and small commercial customers who choose to invest in 18 

renewable distributed generation (principally solar photovoltaic [PV] systems).  The 19 

following Table 1 summarizes the proposals of ORA, SCE, PG&E, SDG&E, and NRDC 20 

for new rate elements in the NEM successor tariff, and also shows the other key attributes 21 

of their proposals. 22 

  23 
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Table 1:  Proposals for New Fixed or Demand Charges on NEM Customers 1 
Party New Rate Elements Other Key Attributes 
Parties proposing Additional Charges on NEM Customers 

ORA 
Installed Capacity Fee 
$ per kW of installed DG 

ICF increases in pre-defined steps 
when specific adoption targets are 
hit. 

SCE Grid Access Charge 
$ per kW of installed DG 

Export rate is limited to generation 
rate component, about 8 c/kWh. 

Parties proposing to Re-design Existing Rates 

PG&E 

Noncoincident maximum demand 
charge 

• Export rate limited to 
generation rate component, 
about 9.8 c/kWh 

• Monthly netting 

SDG&E 
System Access Charge (fixed $ per 
month) plus Grid Charge 
(noncoincident demand charge) 

Export rate at market price for 
energy alone, about 4 c/kWh. 

Unspecified Proposals 

NRDC 
Demand charge ($ per kW of 
maximum hourly On-peak demand)  

NEM customers required to use 
TOU rates; non-bypassable PPP 
rate 

 2 

II. KEY BACKGROUND – Witness Beach 3 

 4 

 A. Statutory Constraints and Standards 5 

 6 

Q: What are the statutory constraints on including new rate design elements, such as 7 

new fixed and demand charges, in the NEM successor tariff? 8 

A: AB 327, the legislation which is the statutory basis for the NEM successor tariff, also 9 

made significant changes to residential rates design in California, and was the impetus for 10 

the Commission’s residential rate design rulemaking.  AB 327 included (1) P.U. Code 11 

Section 739.9(f) which limited the fixed or demand charges in the residential rates of the 12 

IOUs to no more than $10 per month (plus an inflation adjustment beginning in 2016), 13 

and (2) Section 2827b.1(b)(7), which specifies that the NEM successor tariff can have 14 

fixed and demand charges that are not subject to the constraints of Section 739.9(f), but 15 

only if they are set in “a rulemaking proceeding involving every large electrical 16 

corporation” and are just and reasonable.  This is the standard that the new rate elements 17 

proposed by the IOUs, ORA, and NRDC must meet. 18 
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 1 

Q: PG&E and SDG&E argue that the residential and small commercial rates which 2 

they have proposed for NEM customers, including new fixed and demand charges, 3 

are cost-based and are simply cost-based re-designs of their current rates.  SCE 4 

makes arguments that its $3 per kW Grid Access Charge (GAC), which would be a 5 

new charge added on top of the regular retail rate, is reflective of the higher cost of 6 

service for NEM customers.  Is the statutory standard for NEM successor tariff that 7 

any charges included in the tariff must be strictly cost-based? 8 

A: No.  The standard for the NEM successor tariff in Section 2827.1[b] focuses not on 9 

whether the elements of the tariff are cost-based, but on whether the costs and benefits of 10 

net metered DG under the new tariff will be reasonably balanced for participating 11 

ratepayers (Section 2827.1[b][3]) and for all ratepayers (Section 2827.1[b][4]), such that 12 

DG will “continue to grow sustainably” (Section 2827.1[b][1]).  This balance can be 13 

assessed using the Public Tool, because that analysis considers both the costs and benefits 14 

of renewable DG.  Public Tool analyses have been addressed extensively by the parties in 15 

their proposals and comments in this docket but are not within the scope of this testimony 16 

on the third issue that the ALJ set for hearing. 17 

 18 

Q; How should the Commission evaluate the new rate design elements which the IOUs, 19 

ORA, and NRDC have proposed? 20 

A: Section 2827.1[b][7] of AB 327 clearly requires that the Commission must find that these 21 

new rate elements are just and reasonable for the ratepayers who will pay them.  In this 22 

regard, it is critical to remember that, even after they install DG, customers on the NEM 23 

successor tariff will remain ratepayers of the utilities.  In fact, most will still continue to 24 

pay a significant monthly utility bill.  The record in this case shows that, for the average 25 

NEM customer, adding a typical solar DG system converts that customer from a larger-26 

than-normal customer to a slightly-smaller-than-average one.  For example, PG&E’s 27 

analysis of bill savings for a representative residential solar customer, using the rates 28 

approved in D. 15-07-001, indicates that the customer will offset 54% of its load with 29 

solar generation, resulting in 39% bill savings.  PG&E indicates that the average monthly 30 

bill for this average NEM customer would decrease from $163 per month to $99 per 31 



 -5-  

month, for a bill savings of $64 per month.6  This compares to the average monthly bill 1 

for PG&E non-CARE residential customers of about $110 per month.7  Thus, bill for an 2 

average residential solar customer on the PG&E system is only 10% smaller than the bill 3 

for the average non-CARE residential customer.   4 

 5 

The key point is that NEM customers, on average, remain significant utility customers 6 

even after installing DG, with close to average usage from the utility system.  7 

Accordingly, the same rate design principles and policies that the Commission has 8 

adopted for non-NEM customers also should apply to the rate design used for the NEM 9 

successor tariff.  Obviously, the Commission has just completed an extensive rulemaking 10 

on residential rate design (the RROIR), with the results set forth in D. 15-07-002.  Thus, 11 

the proposals to implement new rate structures and charges for NEM customers should be 12 

evaluated in light of both the Commission’s Rate Design Principles and its findings and 13 

conclusions from D. 15-07-002. 14 

 15 
B. Under NEM at the Full Retail Rate, DG Customers Would Continue to See 16 

the Same Rate Design Signals as Non-NEM Customers. 17 
 18 

Q: What is the general proposal of the JSP for the NEM successor tariff? 19 

A: The JSP support the continuation of NEM under the present framework, where customers 20 

who install net-metered DG would continue to take service under a standard retail rate 21 

applicable to their class of service, with a retail rate credit for the power that they export 22 

to the grid when their production exceeds their on-site use.  23 

 24 

Q: Would a NEM successor tariff that continues the present structure of net metering 25 

fully comply with the Commission’s Rate Design Principles? 26 

A:   Yes, it would.  It is important for the Commission to recognize that, under net metering 27 

                                                
6 See the August 26, 2015 PG&E motion to file corrections to its August 3, 2015 proposal, at pp. 
1-2.!
7  PG&E’s website, at www.pge.com/nots/rates/tariffs/ResElecCurrent.xls, indicates that its 
average non-CARE residential rate is about 20.5 cents per kWh for E-1 customers.  Assuming 
average usage of 535 kWh per month, this is about $110 per month. 
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as it exists today, a customer who installs a DG system will continue to see, on the 1 

margin, exactly the same rate design signals that he would see if he were a non-NEM 2 

customer.  This is true regardless of whether the solar customer is importing or exporting 3 

power at any moment.   4 

 5 

For example, at my home I take service as a NEM customer under PG&E’s E-7 6 

residential TOU rate, which has two pricing periods, on-peak and off-peak.  If I consume 7 

power from the PG&E system during the summer on-peak period of noon to 6 p.m., I pay 8 

for that power at the high E-7 on-peak rate.  My west-facing PV system at times produces 9 

more power than my home consumes during PG&E’s on-peak period, and I export this 10 

power back to PG&E, which the utility then uses to serve my neighbors and for which I 11 

receive a credit at the full E-7 on-peak rate.  Yet even when my system is exporting, I 12 

retain a strong incentive to shift any available loads out of the on-peak period – if I do not 13 

run appliances between noon and 6 p.m., I send additional solar kWhs out to the grid, 14 

earning additional net metering credits at the E-7 on-peak rate.  This is no different than 15 

the price signal I face when I am importing on-peak power.  In the mornings, evenings, 16 

and on weekends, I pay the much lower E-7 off-peak rate when I run appliances, and I 17 

also earn lower NEM credits for exports during these off-peak hours.  Thus, even as a 18 

solar customer, I continue to see exactly the same TOU price signal as non-solar 19 

customers on the E-7 rate, and I continue to have the same incentive to shift my loads to 20 

off-peak periods. 21 

 22 

Thus, under the current structure of NEM, all DG customers continue to see exactly the 23 

same price signals from rate design as non-NEM customers.  Thus, to the extent that the 24 

rate design for non-NEM customers, as adopted in D. 15-07-001, complies with the 25 

Commission’s Rate Design Principles, so too do the rates under the NEM tariff.  The JSP 26 

submit that this “transparency” of the price signals under NEM is a strong reason to 27 

continue the present structure of NEM. 28 

 29 

Even more important are the simplicity and continuity of the rate design price signals 30 

under NEM.  Customers find it easy to understand that the same incentives which they 31 
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have under the regular rate design will continue unchanged if they install a NEM system.  1 

This also means that the utilities and the solar industry do not have to educate NEM 2 

customers about rate design in any way that is different than with non-NEM customers. 3 

For example, informing customers about TOU rates will be the same regardless of 4 

whether the customer has a NEM system or not.  This will further Rate Design Principles 5 

Nos. 6 and 10: 6 

• 6. Rates should be stable and understandable and provide customer choice. 7 
 8 

• 10. Transitions to new rate structures should emphasize customer education and 9 
outreach that enhances customer understanding and acceptance of new rates, and 10 
minimizes and appropriately considers the bill impacts associated with such 11 
transitions. 12 

 13 

As I will explain below, the additional rate design elements proposed by other parties will 14 

result in very confusing and complex price signals to residential customers, and will 15 

conflict in important ways with the Commission’s Rate Design Principles. 16 

 17 

C. Characterizing the Design of the New Fixed and Demand Charges 18 

 19 

Q: How would you characterize the design of the new fixed and demand charges that 20 

other parties have proposed for the NEM successor tariff? 21 

A: The other parties have designed these new charges in two ways: 22 

 23 

1. Additional charges.  ORA and SCE have proposed new charges that simply 24 

would be added to the existing rates paid by NEM customers, thus generating 25 

more revenue from NEM customers.  Only SCE has tried to justify these higher 26 

charges as based on a higher cost-of-service for NEM customers.  NRDC’s 27 

proposed demand charge also may fall into this category, although NRDC’s 28 

proposal is not clear on this point. 29 

 30 

2. Re-design of an existing rate to include new fixed and/or demand charges.  31 

PG&E and SDG&E have re-designed residential TOU rate designs from the 32 

RROIR or from their current rates to include new fixed and/or demand charges.  33 
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This results in a reduction in the volumetric portion of these rates.  These rates 1 

clearly would result in more revenue from NEM customers, although the rates are 2 

designed to be revenue-neutral if they were applied to the entire class. 3 

 4 

Table 1 above categorizes the other parties’ proposals in this way.  This testimony 5 

responds first to the proposals from ORA and SCE for additional charges, then to the 6 

PG&E and SDG&E proposals which would re-design an existing rate, and finally to 7 

NRDC’s proposal. 8 

 9 

III.  PROPOSALS FOR ADDITIONAL CHARGES 10 

 11 

 A. ORA’s Installed Capacity Fee – Witness Beach 12 

 13 

Q: ORA is proposing an additional fixed charge for NEM customers, an Installed 14 

Capacity Fee (ICF) based on the installed capacity of the DG system.  The fixed ICF 15 

would begin at $2 per kW of installed capacity when the 5% NEM cap is reached, 16 

and would escalate when certain DG adoption targets are reached: to $5 per kW at 17 

6% DG penetration and finally to $10 per kW at 7% DG penetration.  The revenues 18 

from this fee would be used to reduce residential rates generally. 8   How does ORA 19 

justify this new, added charge on NEM customers? 20 

A: ORA bases its proposal primarily on the argument that NEM causes a cost shift to non-21 

participating ratepayers and that such a fee is necessary to mitigate this cost shift.  ORA 22 

also makes the secondary argument that other sources of renewable generation are less 23 

expensive for non-participating ratepayers than renewable DG. 9 24 

 25 

Q: Have the JSP responded to ORA’s cost shift allegations in their proposals and 26 

comments? 27 

A: Yes, and this testimony will not repeat those arguments in detail.  ORA first relies on the 28 

2013 NEM Cost-effectiveness Study, which is clearly dated.  That study used the 4-29 
                                                
8  ORA Testimony, at p. 4. 
9   Ibid., at p. 5. 
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tiered, increasing block residential rate design with steep tier differentials, a rate design 1 

from which the Commission has moved away decisively in the RROIR.  ORA next cites 2 

Public Tool modeling, relying heavily on the scenarios presented by the Energy Division, 3 

which were intended simply to show how to use the Public Tool, not as policy 4 

recommendations.  The proposals and opening comments of the JSP showed why 5 

significant assumptions used in the Energy Division’s scenarios should be modified.  6 

When these changes are made, the Public Tool results show that any cost shift from NEM 7 

has been significantly reduced or eliminated.  Finally, with respect to ORA’s argument 8 

that utility-scale RPS renewables are less expensive than DG, the JSP have modeled 9 

scenarios in which DG is assumed to replace utility-scale RPS generation on a one-for-10 

one basis (DG/RPS Parity).  This modeling shows that renewable DG offers additional 11 

benefits that utility-scale renewables do not provide, including avoided transmission and 12 

distribution (T&D) costs and additional societal benefits.  These added benefits 13 

compensate for the lower costs of utility-scale renewables.  This is the economic reason 14 

why the state should pursue a robust, diversified portfolio of renewable resources that 15 

includes both DG and utility-scale generation. 16 

 17 

1.  ORA’s Proposal runs Counter to Commission’s Rate Design 18 
Principles  19 

 20 

Q: ORA’s proposal would retain all of the present elements of NEM, including the 21 

retail rate credit, and would add only the additional ICF, which would be set and 22 

known at the time a customer decides to invest in a DG system and which would 23 

increase only when certain adoption targets are reached.  Please comment on these 24 

structural aspects of the ORA proposal in light of the Commission’s Rate Design 25 

Principles. 26 

A: The JSP strongly disagree with ORA that the Public Tool results show a need for an ICF, 27 

and certainly not at the levels that ORA has proposed.  However, in comparison to the 28 

IOU proposals, the ORA proposal is simpler and more understandable for the DG 29 

customer, who, at the time of purchase of the DG system, will know the ICF that will 30 

apply to the system for its full life.  ORA’s proposal also retains the simplicity of NEM 31 

and ensures that both NEM and non-NEM customers will see the same price signals from 32 
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rate design.  Thus, with respect to meeting Rate Design Principles #6 and #10, the ORA 1 

proposal is superior from a customer perspective to the IOU proposals which are 2 

impossible to understand from a customer perspective as I will discuss below. 3 

 4 

 In addition, ORA’s linkage of increases in the ICF to actual increases in DG adoption is 5 

another important way in which the ORA proposal is better than the IOU or NRDC 6 

proposals.10  This feature helps to align the ORA proposal with the statutory requirement 7 

that the NEM successor tariff must continue to allow renewable DG to grow sustainably, 8 

but the extreme jump in the ICF over the course of ORA’s timeline raise serious issues as 9 

discussed below. 10 

 11 

Q: In what way does the ORA ICF run counter to the Commission’s Rate Design 12 

Principles? 13 

A: The major problem with the ORA ICF is that it is a fixed charge which a DG customer 14 

can do nothing to avoid except by (1) not installing DG or (2) adopting DG but not 15 

interconnecting to the grid, i.e. “cord cutting.”  Neither result is economically beneficial 16 

for the state, for the electric system as a whole, or for other ratepayers.  A central theme 17 

that runs throughout the Commission’s Rate Design Principles is that rates should 18 

encourage and enable customers to take actions that benefit the grid as a whole; all of the 19 

following Principles reinforce this theme: 20 

• 4.  Rates should encourage conservation and energy efficiency. 21 
 22 

• 5.  Rates should encourage reduction of both coincident and non-coincident peak 23 
demand. 24 
 25 

• 6.  Rates should be stable and understandable and provide customer choice. 26 
 27 

• 9.  Rates should encourage economically efficient decision-making. 28 
 29 

Assuming for argument’s sake that there is a cost shift from DG, there are significant 30 

steps that DG customers could take, both when installing a DG system and after the 31 
                                                
10   The JSP emphasize our support only for ORA’s concept of linking NEM changes to DG 
adoption, not for ORA’s specific numbers.  For the reasons set forth in the accompanying 
testimony of Mark Fulmer, the JSP do not agree with how ORA has modeled adoption using the 
Public Tool. 
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system is operating, to increase the value of this generation for the grid and other 1 

ratepayers, and thus to reduce the cost shift.  These include, at the time of installation, 2 

steps such as: 3 

 4 

1. if possible, facing the panels to the west instead of the south to increase late 5 
afternoon output and capacity value, 6 
 7 

2. smart inverters that provide grid support benefits and may enable greater 8 
coordination between the customer’s generation and loads, and 9 
 10 

3. storage that firms the intermittent solar output and significantly increases its value to 11 
the system. 12 

 13 
ORA’s proposal would not reduce the ICF should the customer take any of these steps 14 

that would reduce any purported cost shift.  Once the DG system is operating, the ORA 15 

proposal provides no additional incentive for the DG customers to shape its load in ways 16 

that also might reduce a cost shift, such as by shifting loads out of peak periods. 17 

 18 

ORA’s proposed fixed charge is surprising, given ORA’s strong and consistent 19 

opposition over many years to the use of fixed charges in retail rate design, and ORA’s 20 

strong support for time-sensitive rates that allow customers to take actions that benefit the 21 

system as a whole.  For example, Chapter 2 of ORA’s opening testimony on residential 22 

rate design in the RROIR, served on September 15, 2014, described in detail ORA’s 23 

reasons for opposing the implementation of fixed charges.11  ORA expressed the opinion 24 

that fixed charges are difficult to reconcile with Commission longstanding policy of 25 

basing rates on marginal costs.  ORA found that competitive markets do not use fixed 26 

charges to recover fixed costs, and argued that it is the purpose of marginal cost-based 27 

pricing in utility ratemaking to mimic pricing that would occur in a competitive market.  28 

ORA’s RROIR testimony noted that, in competitive markets, the most common approach 29 

to recovering fixed costs is to mark up the wholesale cost of production, which is similar 30 

to what the Equal Percent of Margin (EPMC) process in utility ratemaking achieves.  31 

ORA’s RROIR testimony concluded that fixed charges which lock customers into one 32 

                                                
11 See the September 2014 “Opening Testimony of ORA On 2015 Rates and Beyond” in R. 12-
06-013, at pp. 2-1 to 2-3. 
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supplier are anti-competitive.  Applying the logic of ORA’s own RROIR testimony to its 1 

ICF proposal in this case, ORA’s proposed large fixed charge on solar customers is likely 2 

to lock many potential customers out of the solar market and into full service from the 3 

utility. 4 

       5 

2. ORA’s Year Estimates for Solar Penetration Milestones Are 6 
Highly Incorrect – Witness Fulmer 7 

 8 
Q. As noted above, ORA’s proposal calls for the transition to a $10 ICF to be 9 

accomplished in only three steps triggered by adoption levels of 5%, 6%, and 7%. 10 

In its testimony ORA presents estimates of when those steps will occur.  Are those 11 

estimates correct? 12 

A. No, First, ORA estimates that SDG&E will not reach its 5% program limit for the current 13 

NEM tariff until July 2018.12 This estimate is not reflective of current data. As of August 14 

31, 2015, SDG&E had 147 MW of capacity remaining in the current NEM tariff and is 15 

receiving 20 MW per month (or more) of new applications.13 At this rate, the cap will be 16 

met in March 2016. If there is an increase in customer activity due to the coming 17 

deadline, the cap will be met earlier. Similarly, PG&E had 772 MW of capacity 18 

remaining at the end of August and received 89 MW of new applications in August. If 19 

this pace were to continue, PG&E would meet the cap in May 2016. Even if the pace of 20 

new applications is consistent with the June - July application rate of 61 MW, the cap for 21 

PG&E would be met far before 2017. 22 

 23 

Q. How does ORA arrive at the SDG&E 5% conclusion, as well as the timelines for the 24 

other IOUs and for future milestones? 25 

A. ORA uses a linear regression of a growth curve that is obviously not linear. Data clearly 26 

show that the rate of solar installation has been increasing steadily over time. ORA 27 

pretends this is not the case, stating, “the historical trend follows a near linear path except 28 

for the recent months where growth in MWs installed has increased.”14 Removing “recent 29 

                                                
12 SDG&E Opening Testimony, Table 3, at p. 19. 
13 SDG&E Advice Letter 2785-E. 
14 ORA Opening Testimony at p. 19, lines 14-15. 
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months” and analyzing 2012-2014 monthly installations, the following figures 1 

demonstrate that the historical trend has not been linear. Instead, exponential trend lines 2 

fit very closely to the actual data. 3 

 4 

Figure 1. PG&E 2012-2014 NEM Installations 5 

 6 

 7 
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Figure 2. ORA Regression Plot for PG&E 1 

 2 

Figure 3. SCE 2012-2014 NEM Installations 3 
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Figure 4. ORA Regression Plot for SCE1 

 2 

 3 

Figure 5. SDG&E 2012-2014 NEM Installations 4 

 5 
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Figure 6. ORA Regression Plot for SDG&E 1 

 2 

Because of this faulty methodology, the Commission should not rely on the month and 3 

year estimates for solar penetration milestones in Table 3 of ORA’s Opening Testimony.  4 

The Commission should understand that those milestones will be met much sooner.  5 

 6 

Q. Does ORA use any other methodology to support their estimates of solar 7 

penetration milestones? 8 

A. Yes. ORA also uses the Public Tool to predict the time when solar penetration milestones 9 

will be achieved. This is an inappropriate use of the Public Tool. E3 has been clear that 10 

the 2017 start date for the successor tariff was not based on market penetration but on 11 

creating a uniform starting point for the IOUs. In the frequently asked questions 12 

document explaining the Public Tool, E3 states, “in order to simplify the model, we 13 

assume that the new residential rates and the successor tariff(s) to NEM do not go into 14 

effect before 2017.”15  15 

 16 
3. CSI Steps Were Gradual; the Upcoming ITC Change and the 17 

ORA Proposal Are Not – Witness Fulmer 18 
 19 

Q. ORA states that the California Solar Initiative (CSI), with its phased reduction in 20 

rebates, was a success, and, therefore, since its proposed ICF is also phased-in, it is 21 
                                                
15 “Documentation on adjustments to the Draft Version of the Public Tool to produce the Final 
Version of the Public Tool,” available at http://www.cpuc.ca.gov/NR/rdonlyres/DFBEB5B7-
B28D-4A2F-BDBC-41B5E5A0BDEF/0/PublicToolQA8182015.pdf 
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also sure to be a success. Can you please comment? 1 

A. ORA’s argument ignores that the CSI had ten steps and the impact on solar economics 2 

was much more gradual than ORA’s proposal.  Table 2 shows that CSI step changes 3 

impacted the price of solar to customers by only 1%-7%. In contrast, as shown in Table 3 4 

the ITC changes will impact the solar price by 29%-43%.  This change is so severe that 5 

adding further reductions in solar benefits to customers in the years following the ITC 6 

changes would be on a scale far different from the CSI step changes. Furthermore, as 7 

shown it Table 4, the phase-in steps of the ORA proposal on their own would also have 8 

impacts far larger than the CSI step changes. 9 

Table 2. Impact on Customer Cost of CSI Step Changes16 10 

  
 

    
Percentage 

Reduction in 
Subsidized 

Price Step Rebate 

Price 
Without 
Rebate 

Price With 
Old 

Rebate 
(and ITC) 

Price With 
New Rebate 
(and ITC) 

2 $2.50       
3 $2.20  $9.27  $4.74  $4.95  4% 
4 $1.90  $9.27  $4.95  $5.16  4% 
5 $1.55  $9.13  $5.06  $5.31  5% 
6 $1.10  $7.98  $4.50  $4.82  7% 
7 $0.65  $7.98  $4.82  $5.13  7% 
8 $0.35  $7.46  $4.77  $4.98  4% 
9 $0.25  $6.57  $4.35  $4.42  2% 
10 $0.20  $6.57  $4.42  $4.46  1% 
 11 

Table 3. Impact on Customer Cost of ITC Changes  12 

 
ITC 

Before ITC After 
Year of 
Change 

Price 
With Old 

ITC 

 Price 
With New 

ITC  
Change in 
Price 

30% 10% 2017 2.77 3.56 29% 
30% 0% 2017 2.77 3.96 43% 
 13 

                                                
16 Tables 2 and 3 use the prices in the Public Tool base solar cost case. All prices are in $/W-AC. 
The prices in this table are for the year of the step change when averaging the residential step 
change dates of the three IOUs.  
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Table 4. Impact on Customer Cost of ORA Proposed ICF Changes 1 

 
ICF 

Before ICF After 

NPV of ICF 
Change 
($/W) 

Year of 
Change 

Price 
With Old 
ICF ($/W) 

Price 
With New 
ICF ($/W) 

Change in 
Price 

 $0.00     $2.00  0.36 2016 3.00  3.36  12% 
 $2.00   $5.00  0.53 2017 3.96  4.49  13% 
 $5.00   $10.00  0.89 2018 3.74  4.63  24% 
 2 

  4. ORA’s Incorrect Use of the Public Tool – Witness Fulmer 3 
 4 
Q: How does ORA use the Public Tool in relation to its proposed ICF? 5 

A:  In addition to evaluating alternative NEM successor tariffs, ORA uses the Public Tool to 6 

calculate ICF values that would result in its desired revenue collection from NEM users.  7 

More specifically, “ORA used the cost of service results from the base case public tool 8 

simulations to calculate the ICF that would be required in order to recover the full costs 9 

to serve DG customers. This method [is] able to identify the approximate upper limit for 10 

capacity fees that would be needed to recover the full cost to serve successor tariff 11 

customers.”(sic)17 ORA then ran the tool with incrementally increasing ICFs, from 12 

$1/kW-month to $20/kW-month, to observe the Public Tool’s cost of service (“COS”) 13 

outputs. Based on this experimentation, “ORA concludes that a $10/kW/Month fee would 14 

be an appropriate fee to ultimately charge customer generators, since it is expected to 15 

have a significant effect on balancing the cost shift and reducing bill impacts on non-16 

participants, all while maintaining an average payback below 10 years and a participant 17 

cost test (PCT) ratio above 1.0.”18  In other words, ORA used the Public Tool not just for 18 

evaluating a successor tariff, but also to derive specific rate values.  19 

 20 

Q: Is this beyond the intent and ability of the Public Tool? 21 

A: Yes. As stated in the Order Instituting Rulemaking, the Public Tool is for estimating 22 

costs and benefits of NEM successor tariff options. And as ORA rightly argued, the 23 

Public Tool takes a long-term view. But a model designed to evaluate alternative policies 24 
                                                
17 ORA at 26. 
18 ORA at 26. 
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in the long-term should not be used for shorter-term rate-setting. 1 

 2 

Q: Setting specific rates is typically addressed in General Rate Cases (“GRCs”). How 3 

are the models used in those cases treated by ORA and other intervenors?  4 

A: Cost of service, cost allocation and rate design models in GRCs undergo months of 5 

scrutiny by intervenors.  All aspects of the models are reviewed, with many assumptions 6 

and calculations challenged openly in testimony and hearings. 7 

 8 

Q: Did the Public Tool get this level of scrutiny? 9 

A No. While the Public Tool was subject to a series of workshops and rounds of comments, 10 

the model was in the hands of the users for whom it was intended (the public) for only 11 

about 4 months from when the first review draft version of the model was released to 12 

when parties’ proposals where due.19 (Or only 2 weeks if you count from when the final 13 

“final” draft was released.)20  Furthermore, its designers were not subject to the scrutiny 14 

that the utilities face with their rate design models. The Public Tool designers did not 15 

have the burden of justifying their inputs or algorithms to the same degree they would 16 

have if it were a GRC.  17 

 18 

Q: Can you provide a concrete example of this? 19 

A: Yes.  Through the approved channels, I pointed out that there was an error in how the 20 

Public Tool accounted for the possible retirement of PG&E’s Diablo Canyon nuclear 21 

power plant. With respect to the Public Tool’s double-counting of assumed Diablo 22 

Canyon capital expenditures, the consultants producing the Public Tool agreed and 23 

corrected the error. However, when asked to correct an associated error—that Diablo 24 

Canyon’s O&M should not continue at the same level as it would if the plant were 25 

operating if it is closed in perpetuity —the concern was disregarded: 26 

                                                
19 The first draft version of the Public Tool was released March 26, 2015.  Parties proposals 
using the Public Tool were served August 3, 2015.   
20 The final “Final” version of the Public Tool was released July 17, 2015. 
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83. Looking at PG&E, it appears that adjustments to the generation 1 
O&M would also need to be made to account for the retirement of 2 
Diablo Canyon described in question 76 above.  3 
E3 did not make this adjustment because we assume that some level of 4 
O&M costs will continue after nuclear plant retirement.21 5 

 6 
As is being seen now with the retirement of San Onofre, while O&M at a non-generating 7 

nuclear plant continues, it is at a much lower level than when the plant was operating.22 8 

Furthermore, as more time progresses, much of the remaining O&M will be covered 9 

through funds from the decommissioning trust.  But in the Public Tool, even if the user 10 

assumes Diablo Canyon retires at the end of its current license, its O&M costs will 11 

continue in perpetuity at the same level as if it were operating. This is an obvious error 12 

that could have been corrected easily to increase accuracy of all modeling runs.  I highly 13 

doubt that this would happen in a GRC as the result is a significant overstatement of 14 

O&M costs. 15 

 16 

Q:  Please provide examples of why the Public Tool is not up to the standard for models 17 

used in proceedings where rates are set. 18 

A: First, the Public Tool relies upon assumptions that are taken from utility applications that 19 

have not been approved. For example, the Southern California Edison revenue 20 

requirements are from its filed Phase I GRC (A.13-11-003).23 ORA knows well that 21 

utilities’ GRC requests are rarely granted in full. While TASC attempted to address this 22 

problem in its modifications to the model, simply accepting an IOU’s revenue 23 

requirement without scrutiny would never happen in a rate setting proceeding. 24 

Second, it does not reflect actual rate designs. D.15-07-001 introduced, among other 25 

things, a “Super-User Electric Surcharge,” which is effectively a very high third tier.  26 

This new rate simply cannot be modeled by the Public Tool. While for planning 27 

purposes, and given the timing of the D.15-07-001, it is reasonable to ignore this new 28 

third-tier, it would not be acceptable to ignore it for calculating an actual rate. 29 
                                                
21 !Documentation on adjustments to the Draft Version of the Public Tool to produce the Final 
Version of the Public Tool (Proceeding R.14-07-002). Updated July 15, 2015. 
22 I.12-10-13, Southern California Edison, SONGS OII Phase II Testimony Providing 
Ratemaking Proposal, August 14, 2013 at 2. 
23 Ibid, answer to question 28. 
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 1 

Q:  Please provide an example of what results from ORA using the Public Tool beyond 2 

its capacity.  3 

A: Table 7 on page 29 of Mr. Drew’s testimony compares the forecast installations and 4 

implied payback under the “ED Base Case” and “ORA $2 ICF” scenarios using six rate 5 

design and renewable DG cost combinations.  In every case, there was more installed DG 6 

capacity but with a lower average implied payback with the $2/kW-month ICF than 7 

without it.  Thus, according to the ORA analysis, adding ~$120 (5 kw x 12 x 2) per year 8 

to the cost of DG will induce additional DG adoption. This result is counterintuitive, to 9 

say the least.  Furthermore, ORA notes that “[t]he additional revenue collected through 10 

the ICF should be included in the utility residential distribution balancing accounts, 11 

which in turn will reduce the overall residential revenue requirement the following 12 

year.”24 Reducing the residual revenue requirement would reduce (or at least put 13 

downward pressure on) residential per-kWh rates, decreasing the potential rate savings 14 

associated with installing a DG system. Thus, according to ORA’s modeling, not only 15 

does the ICF increase the DG users’ monthly costs, it reduces the rate savings while at 16 

the same time increases penetration. This fallacious result simply points to underlying 17 

flaws in the Public Tool’s adoption module. Or, perhaps more charitably, it points to the 18 

fact that the model is not capable of the level of precision the ORA is asking it to do 19 

when using it to set ICF rates. 20 

 21 

Q: What about basing a rate upon the cost-of-service percentage (COS%) metric 22 

included in the Public Tool? 23 

A: I find that to be particularly problematic. The COS% is not a good metric for evaluating 24 

the impacts of a policy, let alone for ratemaking.  As noted in the ED report: 25 

 26 
Finally, a Cost of Service (COS) analysis can provide a valuable perspective in 27 
addition to the Commission’s Standard Practice Manual tests. A COS analysis 28 
provides an indicator of whether DG customers are ‘paying their fair share,’ and 29 
can further inform the results of a RIM test by highlighting existing subsidies 30 
built into utility rate structures. However, as indicated in the 2013 NEM study, 31 
because a COS analysis doesn’t capture how much participating customers should 32 

                                                
24 ORA at 13. 
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be paying relative to nonparticipating customers, and also because the results of a 1 
COS analysis are inextricably linked with broader rate design issues designed to 2 
support numerous Commission policies, caution should be applied when 3 
interpreting the results of this analysis.25  4 
 5 

By relying on the COS% metric to set explicit rates, ORA is going well beyond ED’s 6 

caution only to use the COS% “when interpreting results.”  ORA goes well beyond this 7 

admonition, by using the COS% to set rates that actual customers would be pay. 8 

 9 
Q.  Besides ORA’s use of the Public Tool to calculate ICF values that would result in its 10 

desired revenue collection from NEM users, does ORA incorrectly use the Public 11 

Tool with respect to its proposed ICF?  12 

A. Yes. ORA models its ICF levels in the Public Tool and uses the implied payback and 13 

Participant Cost Test (PCT) results to argue that solar adoption will not suffer from its 14 

proposal.  ORA states that PCT does not fall below 1.0 and the implied payback is never 15 

more than ten years.26  In fact, the Public Tool never creates a PCT below 1.0 and the 16 

adoption curve restrains the implied payback.  The reason is that the Public Tool 17 

calculates PCT and implied payback only among adopters. It is not measured across all 18 

customers or across some set of typical customers.  By only measuring payback and cost-19 

benefit for customers for whom solar is economic, these metrics are self-fulfilling 20 

prophecies. To demonstrate this, the Figure 7 was created using the unlikely scenario of a 21 

$15/kW ICF plus a grid access fee of 9 ¢/kWh.  Adoption is minimal, but the PCT is still 22 

1.07 and the implied payback is 9.2 years.  The PCT and implied payback as calculated in 23 

the Public Tool are practically meaningless. 24 

 25 

 26 

  27 

 28 

                                                
25 Energy Division Staff Paper on the AB 327 Successor Tariff or Standard Contract,” June 3, 
2015 at 1-12 – 1-13. 
26 ORA Opening Testimony at p. 26, lines 19-20; p. 29, lines 11-15. 
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 1 
   Figure 7.  Extreme Scenario with Minimal Annual Capacity Installations  2 

 3 

Q. Do you have any comments regarding ORA’s proposed ICF impact on solar 4 

financing? 5 

A. Yes, ORA also proposes that the level of the ICF only be set for ten years. Because many 6 

projects are financed based on a defined amount of revenue over 20 years, this would 7 

create major problems for solar financing.  Lenders can be expected to build risk into 8 

their rates, and costs to customers would therefore increase.  ORA should be seeking to 9 

reduce costs for customers, not increase them unnecessarily. 10 

Q:   Please summarize your concerns with ORA’s use of the Public Tool. 11 

A:   ORA is using a high-level, long-term, “what if” tool designed to compare scenarios to do 12 

ratemaking. This is inappropriate. If the Commission chooses to move forward with an 13 

ICF, then an additional phase of this proceeding would be necessary to order to set a 14 

specific ICF rate. 15 
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5. A Minimum Bill of $15 Results In Significantly Better COS% For 1 
Solar Customers than a $2 ICF  - Witness Fulmer 2 

 3 

Q. In addition to the concerns raised in the previous section that the Public Tool is not 4 

capable of the level of precision ORA is seeking from it and that the results from the Public 5 

Tool are inappropriate for ratemaking purposes, do you have any other concerns about the 6 

rate structure ORA has proposed? 7 

A. Yes. ORA largely justifies the ICF structure based on how it improves the COS% metric.  8 

However, based on the Public Tool results, a $2 ICF actually can have a negative impact on the 9 

COS%. In the Energy Division’s unmodified 2-Tier High DG Value NEM case, the COS% is 10 

49% for residential customers. After implementing ORA’s proposed $2 ICF, the COS% actually 11 

decreases to 48%. This means that, according to the Public Tool results, implementing this rate 12 

would lead to the average solar customer contributing a smaller portion of its cost of service than 13 

under full retail NEM with no fixed charges. This counterintuitive result is further evidence that 14 

using the Public Tool to set rates in this way is inappropriate. It also calls into question whether 15 

the ICF structure is the most effective way to improve the COS% (assuming of course that the 16 

COS% is an appropriate measure to begin with). 17 

 18 

Q. Are there other rate structures that do a better job of improving the COS% metric?  19 

A: Potentially, yes. For example, a modest increase in the minimum bill for NEM customers 20 

would improve the COS% far more than the $2 ICF according to the Public Tool results.  A $15 21 

minimum bill for NEM customers under the same ED 2-Tier High Value DG NEM case would 22 

increase the COS% from 49% to 60% for residential customers.  A $15 minimum bill was 23 

modeled by TASC as a sensitivity in its Proposal filed on August 3, 2015. 24 

 25 
 26 
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Table 5: Impact of Rate Proposals on Residential Cost of Service Recovery Fraction 1 
 2 
Case Name COS% 
Energy Division 2-Tier High DG Value 
Unmodified 49% 

Energy Division 2-Tier High DG Value 
 With ORA’s $2 ICF 48% 

Energy Division 2-Tier High DG Value 
With $15 Minimum Bill on Solar Customers 60% 

TASC Base Case   
With $15 Minimum Bill 80% 

 3 

While the JSP continue to believe that the Commission has never stated that individual 4 

customers have a unique responsibility, compared to ratepayers overall, to ensure recovery of 5 

utility costs, the Commission has stated in D.15-07-001 that a minimum bill can address cost 6 

recovery from low usage customers while also avoiding negative impacts to conservation 7 

stemming from fixed charges. This is a finding we continue to support fully.27 Moreover, as 8 

D.15-07-001 recognizes, ORA was among the parties that supported utilizing a minimum bill 9 

rather than fixed charges to help ensure that the utilities have an opportunity to recover their 10 

costs.28 11 

 12 

 13 

 14 

 15 

 16 

 17 

                                                
27 See D.15-07-001 at pg. 225 (“The minimum bill would ensure that all customers contribute 
some amount toward the cost of the system to which they remain connected. It also avoids any 
potential negative impact on conservation associated with a fixed charge, and it protects lower-
usage customers whose fixed costs might be lower.”) 
28 See D.15-07-001 at pg. 218. 
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B. SCE’s Grid Access Charge  - Witness Beach 1 

   2 

Q: SCE also proposes a new fixed charge based on the installed capacity of a DG unit, a 3 

$3 per kW Grid Access Charge (GAC).  This charge would apply only to residential 4 

customers who install DG.  Does this proposed charge present similar issues as 5 

ORA’s ICF? 6 

A: Yes.  Like ORA’s ICF, SCE’s proposed GAC would be additive to the standard retail rate 7 

paid by DG customers.  Revenues from the GAC would not reduce directly the other 8 

elements of the rates applicable to DG customers.  It is purely a rate designed to recover 9 

what NEM customers would have paid to the utility if they did not serve their own load, 10 

e.g. a departing load charge.  As we will discuss in more detail below, SCE explicitly 11 

designs the GAC based on the amount of the DG customer’s generation that serves the 12 

customer’s own load.  This is power that the customer self-supplies using its own 13 

equipment on its own premises, and is power that never touches the utility system.  14 

Fundamentally, customers should not have to pay for utility services which they do not 15 

use.  California policy does not charge customers who install other types of preferred 16 

resources, such as energy efficient lighting and appliances, for the revenues that the 17 

utility loses as a result of such actions; instead, we encourage customers to take such 18 

steps through incentives, and thank them when they do so.  Many, if not most, of these 19 

energy efficiency programs do not pass the RIM test and result in higher rates for non-20 

participating ratepayers. 21 

 22 

Q: Are there other ways in which SCE’s GAC, in combination with other elements of 23 

SCE’s proposal. will work at cross purposes to continued sustainable growth in 24 

renewable DG? 25 

A: Yes.  Unlike ORA, SCE also proposes a rate for NEM exports (about 8 cents per kWh) 26 

that is much lower than the retail rate (approaching 20 cents per kWh for non-CARE 27 

residential customers).  This low export rate would send a strong signal to future DG 28 

customers to use as much of their DG generation as possible on-site.  Yet SCE has 29 

designed the GAC based on the amount of power which the customer uses on-site.  So if 30 

DG customers in the future use more of their power on-site, perhaps through smart 31 
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inverter technology or by installing on-site storage, this would provide SCE with a basis 1 

for raising the GAC, thus penalizing such self-consumption and shifting the private 2 

benefit of such self-consumption to other ratepayers.29  Thus, the structure of SCE’s 3 

GAC, combined with its low export rate, would discourage innovations such as smart 4 

inverters and on-site storage that have such promise and potential to increase the value of 5 

DG.  Like the ORA ICF, the GAC is a fixed charge that the DG customer can do nothing 6 

to avoid, except by not installing renewable DG. 7 

 8 

Q: In addition to its Public Tool modeling, SCE tries to cost-justify the GAC based on 9 

an argument that certain costs, principally T&D costs, cannot be avoided when a 10 

customer installs DG.  Please respond to SCE’s justification for the GAC.   11 

A: There are a number of reasons why the Commission should give little weight to SCE’s 12 

supposed “cost justification” for the GAC. 13 

 14 

 First, as the JSP noted in their September 1 comments (at pages 57-59), SCE’s own 15 

statements in its Distribution Resource Plan recognize that DG can provide capacity-16 

related reliability and resiliency benefits to the distribution system, as well as power 17 

quality and voltage support benefits.30  It is the basic purpose of the DRP proceeding to 18 

unlock those benefits, and thus to assume now that these benefits are zero presumes that 19 

the DRP process will fail.  In addition, SCE’s rates have been based for decades on 20 

marginal costs, including marginal distribution capacity costs, which assume that in the 21 

long-run a reduction in non-coincident demand, for any reason including the installation 22 

of DG, will lower the utility’s distribution capacity costs.31  Although SCE’s FERC-23 

regulated transmission rates are not based on marginal costs, they are based on monthly 24 
                                                
29  SCE has proposed to update the GAC in future general rate case (GRC) rate design 
proceedings.  SCE Testimony, at p. 2, footnote 2. 
30   SCE DRP, at pp. 62-63. 
31   PG&E’s calculation and allocation of its marginal distribution costs have long recognized 
that a portion of its distribution system, principally the higher-voltage circuits and substation 
where there is significant load diversity, are driven by coincident system peak demand rather 
than non-coincident customer loads.  A pending settlement on marginal costs and revenue 
allocation in SCE’s current GRC Phase 2 proceeding (A. 14-06-014) includes a provision that 
SCE will study the time-dependence of its distribution system costs.  
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coincident peak demand.  Thus, DG can avoid transmission costs to the extent that it 1 

reduces coincident demand. 2 

 3 

 SCE’s testimony attempts to argue that its T&D costs do not decrease when a residential 4 

customer installs solar because the key drivers of T&D costs, the customer’s coincident 5 

and non-coincident peak demands, do not decrease when solar is installed. For example, 6 

in Figure II-2 of SCE’s testimony, SCE presents load profile data on the system peak day 7 

from a sample of NEM customers; SCE alleges that this data are representative of these 8 

customers’ demands before and after solar installation, and show little change from 9 

adding solar. 10 

      11 

SCE’s comparison is flawed, first, because SCE’s comparison looks at customer load on 12 

the dates of the CAISO system peak load in two different years.  The “pre-PV” peak load 13 

day is August 13, 2012, and the “post-PV” peak load day is September 15, 2014.  The 14 

Commission has already found the use of load data from peak days in different years to 15 

be an unconvincing way to show the difference between the “pre-solar” and “post-solar” 16 

demands of solar customers.  In the rate design window proceeding (A. 12-12-002) that 17 

reviewed whether PG&E should implement Option R rates with reduced demand charges 18 

for solar customers, SEIA presented “pre-solar” and “post-solar” peak day demand data 19 

on 71 solar customers with “pre-solar” and “post-solar” peak days from different years, 20 

exactly as SCE has done here.  PG&E criticized the SEIA data set because there could be 21 

many other factors, in addition to solar installation, which could cause these customers’ 22 

peak day demands to vary from one year to another year.  In Decision 14-12-080, the 23 

Commission accepted PG&E’s criticism, and, as a result, the Commission based its 24 

decision on other data which did not have this problem.32  SCE’s analysis here has the 25 

same problems that SEIA’s did in A. 12-12-002.  Peak CAISO load on the SCE 26 

transmission system, in the hour ending at 5 p.m. PDT, was 2% were higher on 27 

                                                
32  D. 14-12-080, at pp. 12-13.  On this issue, the order states:  “We acknowledge that while the 
results of SEIA’s study suggest that solar PV systems provide significant peak capacity, its study 
was severely hampered by lack of access to the actual solar production data. The use of load 
differences as a proxy undermines the validity of the study, and consequently we do not give it 
much weight to reach our conclusions.” 
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September 15, 2014 (the “post-solar” peak) than on August 13, 2012 (the “pre-solar” 1 

peak).  In addition, by 8 p.m. on September 15, 2014, which is the time when SCE claims 2 

the post-PV load showed the largest increase versus pre-PV load, SCE area CAISO loads 3 

were 10% higher on September 15, 2014 than on August 13, 2012.  Confirming this 4 

result, NOAA data on hourly temperatures for downtown Los Angeles were 12 degrees F 5 

warmer at 5 p.m. on September 15, 2014 than at 5 p.m. on August 13, 2012.  These 6 

results show that other factors besides PV output, such as higher temperatures on the 7 

“post-solar” peak day, could have affected the load difference comparison SCE is 8 

attempting. 9 

Presented below is a figure that shows the impact of correcting SCE’s figure so that load 10 

differences from different dates are not used.  The figure shows, in gray, CAISO system 11 

load on August 13, 2012, which peaked at hour ending 5 p.m. PDT at about 46.7 GW.  12 

The gross load profile (in blue) in the figure is SCE’s “pre-PV” hourly loads for the 13 

sample of solar customers on that date.   To model a sample PV system serving these 14 

loads, we used actual solar insolation data for August 13, 2012 from Clean Power 15 

Research’s Solar Anywhere data base, combined with the NREL Solar Advisor Model 16 

solar PV simulation tool.  The orange line in the figure portrays net load, equal to the 17 

difference in each hour between gross customer load and solar generation on this date.  18 

Because the gross customer load peaks at hour ending 6 p.m. just before the end of the 19 

solar generation cycle, the customer’s reduction in non-coincident demand on this date is 20 

small, just 3%.  However, in the hour ending at 5 p.m. when the system load peaks, the 21 

customer’s net load is 40% lower than gross load.  Thus, the solar customer does 22 

contribute to a significant reduction in coincident peak demand on this peak day.  It is not 23 

correct to argue that solar does not provide peak load reductions, in particular reductions 24 

in coincident peak loads that drive generation and transmission capacity costs. 25 

 26 

 27 

 28 

 29 

 30 
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Figure 9.  SCE Gross and Net Loads for PV Customer Sample, August 13, 2012 1 

 2 
 3 

Q: SCE’s data, even when adjusted as you have just explained, suggests that DG may 4 

not result in a significant reduction in residential DG customers’ non-coincident 5 

loads; for example, if DG customers’ loads peak in the evening as shown above and 6 

in SCE’s Figure II-2.  SCE allocates its distribution costs on the basis of non-7 

coincident peak (NCP) demand.  Does this mean that residential DG cannot avoid 8 

distribution costs?  9 

A: No.  The key point that SCE’s testimony does not discuss is that the peak demands on its 10 

distribution circuits also are non-coincident, in other words, they do not necessarily 11 

coincide in time with the system peak, with each other, or with the evening peak in the 12 

sample of residential customers discussed above.  As a result, unless one looks in detail at 13 

the load profiles of the elements of SCE’s distribution system on a more granular, circuit-14 

by-circuit basis, and compares those profiles with solar DG output, one cannot draw 15 

blanket conclusions about whether residential DG can or cannot avoid distribution 16 

capacity costs, such as SCE’s assertion in its testimony that “the installation of customer-17 

sited DG has no present impact on NCP demands and thus no impact on the allocation of 18 

SCE’s distribution costs to the residential class.”33  The IOUs themselves have presented 19 

evidence on the record of this case which contradicts this claim, showing that their 20 

                                                
33 SCE Testimony, at p. 10, lines 4-5. 
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distribution circuits peak at a variety of times during the day, with a majority of circuits 1 

peaking in the afternoon when there is significant solar production.  For example, here is 2 

the distribution of circuit peaks for SDG&E, from its September 15 reply comments. 3 

   4 
SCE itself has stated that its distribution circuits peak at 3 p.m. in the summer (i.e. even 5 

earlier than the system peak), with 70% of distribution circuit peaks occurring during the 6 

hours of maximum solar output.34  The JSP do not contend, and have never contended, 7 

that solar DG will be able to avoid distribution capacity costs on all distribution circuits.  8 

But DG does have the potential to avoid distribution costs on a significant fraction of 9 

circuits.  Thus, the Commission should disregard SCE’s claim that solar DG cannot avoid 10 

distribution costs, such that the portion of distribution costs avoided by a DG customer 11 

self-supplying their own load should be included in the GAC. 12 

                                                
34  SCE September 15 reply comments, at p. 22, footnote 53. 
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Q: SCE also make the argument the energy efficiency measures permanently reduce 1 

loads while DG does not.35  How do you respond to this? 2 

A: The JSP agree that it is more difficult to model the impact of variable DG generation on 3 

the loads that the utility must serve with its T&D infrastructure than it is to model load 4 

reductions from energy efficiency.  Obviously, solar DG is a variable resource and will 5 

reduce coincident and non-coincident loads on the utility system by only a portion of the 6 

installed DG capacity.  However, there are reasonable means to estimate the reductions in 7 

coincident and non-coincident demand that result from DG, and thus the amount of T&D 8 

capacity that DG avoids.  The Public Tool does so through the use of effective load 9 

carrying capacity (ELCC) and peak capacity allocation (PCAF) factors developed by E3 10 

and widely used before this Commission in many types of resource valuation and rate 11 

design analyses.  What would be unreasonable would be for the Commission to accept 12 

SCE’s assertion that hundreds of thousands of operating DG systems in California, with a 13 

generating capacity in excess of 5.4 GW located at points of end use, will result in zero 14 

reduction in the coincident and non-coincident loads that must be served from SCE’s 15 

T&D system. 16 

 17 

Q: SCE’s position suggests that its T&D system must stand by with T&D capacity to 18 

meet the original loads of all NEM customers.36  Is this a reasonable assertion? 19 

A: No.  This suggestion assumes that all NEM systems would fail at the same time.  This is 20 

extraordinarily unlikely given the very large numbers of DG systems and the low forced 21 

outage rate of today’s modern solar DG systems.  The Commission should recognize that 22 

a residential DG system on a distribution circuit with hundreds or thousands of other 23 

customers is very different than a large industrial customer with self-generation who 24 

today is required to pay T&D costs through a standby charge.  The industrial customer is 25 

likely to be served through a dedicated circuit, or to represent a significant fraction of the 26 

load on the circuit that serves it.  Thus, the industrial customer requires a significant 27 

portion, or even 100%, of the capacity of that circuit to maintain service should its on-site 28 

                                                
35 SCE Testimony, at p. 10, lines 6-19. 
36 SCE Testimony, at p. 6, lines 19-20:  “…grid facilities remain necessary for SCE to serve peak 
loads of DG customers when their DG installation is not generating electricity.” 
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generator fail.  This justifies a standby reservation charge to collect T&D capacity costs 1 

for the “backup” capacity that the industrial customer requires when its generator is out 2 

of service.  In contrast, the failure of a 4 kW DG system on a distribution circuit serving 3 

several thousand customers is very unlikely to cause a change in loads on that circuit that 4 

is beyond the normal fluctuations in load on such a circuit.  As the penetration of 5 

residential DG increases in California, the impacts of residential DG on the distribution 6 

system may become more complex, but today there is no basis for assessing “standby” 7 

T&D costs on residential or small commercial DG customers through fixed charges.            8 

 9 

 IV. PROPOSALS FOR NEW CHARGES WITHIN CURRENT RATE DESIGNS – 10 

Witness Beach 11 

 12 

 A. PG&E’s and SDG&E’s Non-coincident Demand Charges 13 

 14 

Q: PG&E and SDG&E propose that residential NEM customers must take service 15 

under a TOU rate that includes a non-coincident demand charge.  PG&E’s demand 16 

charge would be $3.00 per kW-month; SDG&E’s would be $9.19 per kW-month.  17 

The revenues from the demand charge would reduce the TOU energy rates.  Has the 18 

Commission ever approved or even considered residential demand charges? 19 

A: No.  A residential demand charge based on a customer’s maximum kW demand in any 20 

15- or 60-minute period was not even proposed by any party to the Commission’s 21 

comprehensive RROIR.  The closest proposal in R. 12-06-013 to a demand charge was 22 

SDG&E’s proposal for an optional residential rate with a demand-differentiated fixed 23 

charge designed to recover distribution and other demand-related costs.  This proposal 24 

featured a schedule of increasing monthly fixed charges, with the applicable fixed charge 25 

based on the customer’s maximum demand in the prior month.  Such a proposal would 26 

not be as complex as a standard industrial demand charge based directly on a customer’s 27 

maximum monthly kW of usage.  The Commission rejected the SDG&E proposal, even 28 

for inclusion in TOU pilot programs, as beyond the present scope of residential rate 29 
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design and as potentially distracting from the Commission’s central focus on expanding 1 

the use of TOU rates.37 2 

 3 

Q: Are demand charges likely to be confusing to residential customers who are 4 

considering installing DG? 5 

 6 

A: Yes.  The potential for confusion is high, for the following reasons: 7 

 8 

• Customers do not understand demand charges.  Demand charges have never been 9 

part of residential rate design in California, and are rare elsewhere in the U.S.  The 10 

IOUs know this – they commissioned a customer survey for the Commission’s RROIR 11 

which concluded that a demand charge “was confusing” to participants, who ended up 12 

making inaccurate comparisons to a fixed monthly service fee because they failed to 13 

comprehend that a demand charge “varies based on kW demand levels.”38  Consumers 14 

have experience with their energy use, in kilowatt-hours, because that is the basis on 15 

which they are billed.  They do not have experience with the concept of demand, 16 

measured in kW, which is the rate at which a customer uses energy as a function of time. In 17 

mathematical terms, it is the derivative of energy use with respect to time. 18 
  19 

• Such confusion is not surprising, given that demand data for typical home energy 20 

uses is not readily available.  Energy usage data for home appliances is typically 21 

expressed in term of the annual kWhs of energy use, for example, as in Energy Star 22 

ratings for appliances.  Ratings are not given in terms of the maximum power use, in 23 

kW.  As a result, consumers do not have accurate information today to make intelligent 24 

decisions to reduce their maximum kW demand.39 25 

                                                
37 See D. 15-07-001, at pp. 182-184 and Finding of Fact 160. 
38 Hiner and Partners, Inc. “RROIR” Customer Survey, April 16, 2013, p. 22. 
39 For example, PG&E’s website on home energy use 
(http://www.pge.com/en/myhome/myaccount/usage/index.page) lists the typical energy use of 
home appliances and equipment in terms of $ per month, $ per hour, or $ per use.  These metrics 
are all based on the energy (kWh) use of appliances.  PG&E does not explain (and, today, does 
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 1 

• Indeed, data on each residential customer’s maximum hourly demand only became 2 

available recently, with the advent of smart meter data.  To my knowledge, residential 3 

customers are not informed what their maximum 60- or 15-minute demand is today or 4 

when it occurs.   Indeed, there is no reason to do so, given that residential customers 5 

have never been billed on the basis of their maximum kW of demand.  There has been 6 

no customer education to date from the IOUs on what a kW of demand means, how to 7 

determine maximum demand from smart meter data, or how maximum demand charges 8 

work.  Real-time data is not readily available to residential customers about their real-9 

time demand or about what their maximum demand has been thus far in a billing 10 

period; such real-time information would be important if customers are to take actions 11 

to reduce their current demand.  Even if such data becomes widely available through 12 

new technology, it is unlikely that customers will be able easily to alter their behavior 13 

so as to impact the level of their maximum kW of demand, which only occurs in one 14 

15- or 60-minute period each month.    15 

 16 

• No education of residential customers on their kW of demand, or on demand 17 

charges, has occurred or is planned as part of RROIR.   As specified in D. 15-07-18 

001, the California utilities will be focusing their customer education on promoting the 19 

use and understanding of TOU rates.  The IOUs and interested parties are developing 20 

TOU pilots that explicitly will not include residential demand charges or even demand-21 

differentiated fixed charges such as SDG&E proposed.  If the Commission were to 22 

adopt a residential demand charge as part of the NEM successor tariff, this education 23 

plan would have to be supplemented and expanded to also educate customers on the 24 

demand charges that would apply to a customer who installs solar.  As noted above, 25 

customers find the concept of demand charges confusing; the addition of demand 26 

charges to the residential rate structure thus could complicate the already-significant 27 

customer education effort that will need to be undertaken in the coming years. 28 

          29 

                                                                                                                                                       
not need to explain) that the maximum kW demand of a home is the maximum, 15- or 60-
minute, cumulative usage of multiple appliances at the same time.  
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• Modeling of customer savings from solar under a demand-charge structure would 1 

be much more complex, and would require data on both the hourly solar generation 2 

and the customer’s hourly load profile, in order to calculate the impacts of the new 3 

demand charges.  Today, the solar sales process can use monthly usage data, for 4 

example, from the last year of the potential customer’s paper utility bills.  Obtaining 5 

hourly smart meter data will be significantly more complex, as will the analysis to 6 

predict customer bill savings.  Obviously, the software exists to perform these more 7 

complex calculations, but the customer is unlikely to be able to verify the math and 8 

may have much greater difficulty understanding and trusting the salesman’s estimate.  9 

This will significantly complicate the solar sales process and impact the sustainability 10 

of the solar industry in California.   11 

 12 

 The complexity and confusion that demand charges will introduce are unlikely to 13 

support Rate Design Principles 6 and 10, which call for rates that are “stable and 14 

understandable and provide customer choice” and that “emphasize customer education 15 

and outreach that enhances customer understanding and acceptance of new rates.”  This 16 

conclusion is reinforced by a survey that SDG&E conducted of customer preferences for 17 

NEM successor tariff rate design.40  This survey only looked at possible new structure for 18 

the NEM successor tariff, and did not include a continuation of the current NEM 19 

structure.  The possible new structures tested included a feed-in tariff with a set price for 20 

all DG output, a demand charge, and an installed capacity charge.  Significantly, the 21 

relatively simple feed-in tariff structure (although not as simple as NEM) was favored 22 

over demand charges or installed capacity charges by wide margins – by 3-to-1 over a 23 

demand charge and by 4-to-1 over an installed capacity charge.  The JSP obtained the 24 

detailed survey results in discovery, and the survey concluded that for customers the key 25 

drawbacks of the demand charge are that it is “confusing,” “unpredictable (may pay 26 

more),” and “can be difficult to change behavior.”41 27 

 28 

                                                
40   SDG&E discussed this survey and the results in its August 3 proposal, at pages A-24 to A-26. 
41   Hiner & Partners, Final Report: Solar (NEM) Rate Preferences Survey Results (June 2015), 
at Slide 8. 
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Q: A key focus of the Commission’s Rate Design Principles is that rates should send 1 

accurate, understandable, and actionable price signals to consumers.  This focus is 2 

inherent in many of the Commission’s principles, specifically Nos. 2, 3, 4, 5, 6, 9, and 3 

10.  Would the rate structure that PG&E and SDG&E propose for the NEM 4 

successor tariff achieve this overarching goal? 5 

A: No.  The problem with the PG&E and SDG&E rate structure for the NEM successor 6 

tariff can be illustrated by comparing the price signals that a NEM 2.0 customer will face 7 

under both (1) continued full retail NEM and (2) the PG&E/SDG&E rate structure with 8 

TOU volumetric rates, low rates for exported energy, and maximum demand charges. 9 

 10 

• Continued full retail NEM.   As noted above, with a continuation of NEM at the 11 

full retail rate, a solar customer will continue to see exactly the same price signals 12 

they received before solar installation.  For example, the same TOU price signal 13 

to shift load will still apply if a customer on a TOU rate installs solar DG.  Thus, 14 

the state’s planned focus on educating customers about TOU rates will be equally 15 

effective and important for all customers, both those who install DG and those 16 

who do not. 17 

 18 

• PG&E / SDG&E’s structure of TOU volumetric rates, low export rates, and 19 

non-coincident maximum demand charges. 20 

o During summer on-peak period, under PG&E’s proposed rates, the value 21 

of customer-generated power can swing from 9 cents/kWh to 30 22 

cents/kWh from hour to hour, depending on whether the DG customer is 23 

exporting power or is importing power to meet a net on-site load.  The 24 

value of summer, on-peak, customer-generated power for an SDG&E DG 25 

customer would vary from 31 c/kWh to as low as the DLAP market price 26 

of about 4 c/kWh.  As a result, a DG customer will have great difficulty 27 

assessing what the marginal value of reducing or shifting his energy use 28 

will be. 29 

o For PG&E, this complexity will be increased further by the utility’s 30 

monthly netting proposal.  In months where a customer exports more 31 
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power than it imports, the net exports would be paid yet a third rate, the 1 

low rate for net surplus compensation.  This means that, in a single TOU 2 

period during one billing cycle, a PG&E DG customer could face three 3 

different rates that each would be applicable at different times – one for 4 

imports, another for exports up to the amount of imports, and a third for 5 

net exports above the level of imports. 6 

o Overlay on that complexity the fact that the customer also has to try to 7 

manage a maximum demand charge applicable to the premise’s maximum 8 

hourly usage in any hour of the month. 9 

The very complex rate structures that PG&E and SDG&E would impose on residential 10 

DG customers are similar to those for large commercial, industrial and institutional 11 

facilities, and then add the further complexity of different import and export rates.  Large 12 

commercial and industrial customers have long experience with both their TOU energy 13 

usage and their maximum monthly demand, have the metering to track both energy use 14 

and demand in real time, and can pay facility managers dedicated to managing those 15 

demands and costs.  But such a structure is not understandable or workable for residential 16 

or small commercial customers who spend only a few minutes a year focused on their 17 

utility bills. Imposition of such a rate structure on NEM customers will implement a 18 

major barrier to the adoption of behind-the-meter DG and will not contribute to the 19 

sustainable growth of customer-sited renewable DG, as required by AB 327. 20 

 21 

Q: Given the newness of residential demand charges and the complexity of the rate 22 

structure that PG&E and SDG&E seek to impose on residential DG customers, 23 

have the utilities proposed to undertake significant customer education efforts to 24 

inform customers about the new rate elements and structure? 25 

A: No, they have not.  PG&E proposes that the Commission require DG customers to sign a 26 

statement acknowledging that rates may change over time; the utility says that such a 27 

statement would “aid in the education process.”42  PG&E then recommends that the 28 

Commission and “a number of stakeholders” should expand the information available for 29 

                                                
42   PG&E August 3 proposal, at p. 51. 
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potential DG customers.43  Page A-28 of SDG&E’s proposal observes that customer 1 

outreach and education are “critical” for “customer understanding of any new rate 2 

structure,” without specifying what SDG&E would do to provide such education to its 3 

customers.  This contrasts with the substantial detail (including a multi-year budget) that 4 

SDG&E provides on the marketing, education, and outreach efforts that the utility 5 

proposes as part of its Disadvantaged Communities proposal.44 6 

  7 

Q: But don’t the PG&E / SDG&E proposals to implement a residential demand charge 8 

advance Rate Design Principle No. 5, by providing the customer with an incentive to 9 

reduce non-coincident demand? 10 

A: The incentive that the PG&E and SDG&E demand charges would provide is not likely to 11 

be understood or effective, for the reasons discussed above.  Nor will such a demand 12 

charge be cost-based, for the following reasons.   13 

 14 

First, PG&E and SDG&E propose a maximum demand charge covering 15 

distribution costs that would be based on the customer’s maximum usage in any hour of 16 

the month, even if that peak occurs in the morning or at night.  However, as shown in the 17 

figure for SDG&E presented above, most of SDG&E’s distribution circuits peak in the 18 

afternoon or evening.  Thus, it is not cost-based to assess a demand charge on residential 19 

customers based on the customer’s maximum use in any hour.  NRDC’s September 15 20 

reply comments provide a good explanation of the problem with a residential demand 21 

charge applicable in any hour: 22 

Our original proposal to use a 15-minute demand interval assessed at any 23 
time (i.e., non-coincident), would be unintentionally unfair for residential 24 
customers. Though a non-coincident 15-minute interval demand charge is 25 
standard practice across many utilities for larger, more sophisticated 26 
commercial and industrial customers, a single residential customer load is 27 
too small to dramatically affect local and system capacity to the same 28 
degree that a larger commercial or industrial customer would have on the 29 
system. A residential customer could hit a monthly peak demand in the 30 
morning getting ready for work and school when local and system-wide 31 
capacity is “off-peak.” Thus, a non-coincident 15-minute demand charge 32 

                                                
43  Ibid., at p. 53. 
44   SDG&E August 3 proposal, at pp. B-15 to B-18 and B-25 to B-26. 
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interval is not a good fit for residential customers whose use does not 1 
necessarily impact the system.45 2 
 3 

The JSP agree fully with NRDC’s assessment. 4 

 5 

Second, there is a level of diversity on residential circuits with many small customers 6 

such that the utility does not have to plan to size residential circuits to serve the sum of 7 

the non-coincident demands of all residential customers on the circuit.  Such diversity 8 

does not exist to the same extent on circuits serving larger customers, and thus non-9 

coincident demand charges are more reasonably a part of commercial and industrial 10 

distribution rates.  As a result, it would be reasonable to collect distribution costs from 11 

residential customers based on their average demand during a summer on-peak TOU 12 

period that covers just the hours when the circuit is most likely to peak.  This can be 13 

accomplished through a volumetric TOU charge to recover distribution costs during these 14 

peak hours.  A customer’s kWh usage over the peak period would measure the 15 

customer’s contribution to the average demand during those hours and would be a 16 

reasonable, cost-based charge. 17 

 18 

Finally, the record in A. 12-12-002 concerning Option R rates for large commercial solar 19 

customers on the PG&E system shows that, in California load centers such as the Bay 20 

Area and San Diego, solar customers on demand charges are likely to reach their 21 

maximum demand for the month on cool, overcast days when their solar systems are 22 

operating at low levels.  However, these are “off-peak” days when overall demand at the 23 

system or distribution levels is not high.  On the hot, sunny days when demand peaks and 24 

when the utilities actually face constraints and incur demand-related transmission and 25 

distribution costs, solar customers are producing significant amounts of power and place 26 

much lower demands on the system.  The result is that demand charges overcharge solar 27 

customers compared to the actual costs which they cause the utility to incur, and demand 28 

charges are not cost-based rate structures for such customers.  In D. 14-12-080, the 29 

Commission concluded that the record in A. 12-12-002 showed that Option R rates with 30 

reduced demand charges and higher TOU volumetric rates are the more cost-based rate 31 
                                                
45   NRDC September 15 Reply Comments, at pp. 4-5. 
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structure for commercial solar customers.46  The same conclusion would apply to the 1 

commercial-type rate design structure that PG&E and SDG&E have proposed for 2 

residential DG customers. 3 

 4 

B. SDG&E’s Fixed Charge 5 

 6 

Q: SDG&E has proposed a fixed charge (a “System Access Fee”) of $14.34 per month 7 

to cover the customer-related costs of NEM service.  Is this charge reasonable or 8 

necessary? 9 

A: No, it is neither reasonable nor necessary.  First, SDG&E notes that it is simply seeking 10 

Commission authorization for a fixed charge to recover customer-related costs; the utility 11 

makes clear that the exact number would be determined in a GRC Phase 2 case.47  The 12 

proposed $14.34 per month is the utility’s proposed residential customer costs in its 13 

current GRC Phase 2 case, A. 15-04-012.  It is important to recognize that the marginal 14 

cost and revenue allocation issues in all recent IOU GRC Phase 2 cases have been 15 

resolved by settlements; these settlements often do not adopt specific marginal customer 16 

costs.  Some parties to SDG&E’s past GRC Phase 2 cases have argued for marginal 17 

customer costs for the residential class that are far lower than $14.34 per month and also 18 

less than the $10 minimum bill that the Commission adopted in D. 15-07-001.  A sense of 19 

the range of marginal customer costs can be gained by looking at the positions of the 20 

utilities and TURN (or UCAN in SDG&E’s territory) in recent GRC Phase 2 cases, as 21 

shown in Table 6 below. 22 

Table 6:  Marginal Customer Costs in Recent GRC Phase 2s 23 

Case Docket 
Marginal Customer Costs ($/customer-month) 

Utility TURN or UCAN 
PG&E A.13-04-012   $6.50 $5.00 (TURN) 
SCE A.14-06-014 $12.35 $4.93 (TURN) 

SDG&E A.11-10-002 $21.45 $7.43 (UCAN) 
    24 

                                                
46   See D. 14-12-080. 
47   SDG&E Testimony of Cynthia Fang, at pp. 10-11 and footnote 11. 
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 Generally, the range in marginal customer costs in Table 6 results from different 1 

approaches to their calculation.  PG&E and TURN/UCAN have favored the New 2 

Customer Only (NCO) approach, which produces lower marginal customer costs, while 3 

SCE and SDG&E use the Rental or Real Economic Carrying Charge (RECC) method, 4 

which results in higher costs.  The Commission has tended to favor the NCO method in 5 

litigated rate design cases,48 although the choice between these two approaches remains 6 

an area of active debate.  Section 739.9[e] authorizes a fixed monthly charge or minimum 7 

bill which collects “a reasonable portion of the fixed costs of providing electric service to 8 

residential customers.”  Clearly, the Commission has the discretion to determine what a 9 

“reasonable portion” is; the use of the word “portion” indicates that a reasonable portion 10 

will be less than 100%.49  The point here is that the $10 minimum bill which the 11 

Commission adopted in D. 15-07-001 could collect more than a reasonable estimate of 12 

the utility’s marginal customer costs. 13 

 14 

As a result of the new $10 per month minimum bill, residential NEM customers – both 15 

existing DG customers grandfathered on NEM as well as future DG customers under the 16 

successor tariff – are likely to pay all, or a substantial share, of the customer-related costs 17 

that would be included in the proposed System Access Fee.  As a result, it is unclear why 18 

the System Access Fee is either reasonable or needed. 19 

 20 

Q: SDG&E’s proposal would establish a new fixed charge for a subset of residential 21 

customers.  Didn’t the Commission establish a timeline and process for addressing 22 

fixed costs for residential customers in D. 15-07-001? 23 

                                                
48   The Commission approved the use of the NCO method in these litigated cases:  PG&E GRCs 
D.92-12-057 and D.97-03-017; Edison GRC D.96-04-050; SoCal Gas/SDG&E BCAP D.00-04-
060.   
49  For example, the utilities may argue that their full customer-related costs are several times 
higher than their marginal customer costs, as a result of applying the Equal Percentage of 
Marginal Cost (EPMC) factor to their marginal customer costs.  However, the EPMC factor is 
based on scaling the utility’s combined marginal customer and distribution costs to equal its 
revenue requirement, so it is unclear whether the costs covered by the EPMC scalar are 
customer-related.   As a result, the utilities’ marginal customer costs represent the “reasonable 
portion” of the utilities’ delivery costs that are clearly not based on usage. 
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A: Yes, the Commission did, at pages 189-193 of the RROIR decision.  Importantly, the 1 

Commission recognized that a key driver in this process will be the future extent to which 2 

customers adopt DG and other types of distributed resources, including storage and 3 

demand response: 4 

  We believe that a fixed charge can play a role in the residential 5 
rates in the future -- especially as the electricity market evolves to 6 
accommodate more distributed technologies. We expect that in the future, 7 
there may be substantial variation in how residential customers procure 8 
and conserve electricity for their needs. The role of the utility in this 9 
changing world may include services for which volumetric pricing is not 10 
appropriate or possible. Therefore, we believe continued consideration of 11 
a fixed charge in residential rates is appropriate and we direct the IOUs 12 
and stakeholders to follow the process below.50 13 

 14 
Given that the impacts of distributed resources are central to the Commission’s 15 

motivation for continuing to investigate the role of fixed charges in residential rate 16 

design, it makes sense for the Commission to coordinate the consideration of fixed 17 

charges for residential DG customers with the broader process for all residential 18 

customers that the Commission adopted in D. 15-07-001. SDG&E is attempting to short-19 

circuit that established time line and process by imposing a fixed charge on DG 20 

customers now.  The Commission should not prejudge in this proceeding what fixed costs 21 

are appropriate for residential customers of any kind, and should include both non-DG 22 

and DG residential customers in the deliberative process adopted in D. 15-07-001.    23 

 24 

Q: SDG&E also would include public purpose program (PPP) costs in its System 25 

Access Fee, with all residential DG customers paying a fixed $6.20 per month.  Is 26 

this a reasonable way to recover PPP costs from DG customers? 27 

A: No, it is not.  PPP costs are collected in standard retail rates on a volumetric, $ per kWh 28 

basis.  Thus, if a customer uses more electricity from the utility, that customer will pay 29 

more in PPP charges.  SDG&E’s fixed $6 per month PPP charge for all customers who 30 

install DG thus would be inconsistent with how PPP charges are collected from other 31 

customers.  SDG&E’s approach thus would benefit DG customers who install a relatively 32 

small solar system relative to their use and who continue to take a significant amount of 33 

                                                
50   D. 15-07-001, at p. 190. 
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service from the utility; it would be unfair to DG customers whose system provides a 1 

significant amount of their on-site use and thus who make less use of the grid. 2 

 3 

 Under current NEM, DG customers pay PPP charges on their net use of grid power, i.e. 4 

on the amount of power delivered by the utility less exports back to the grid.  Although 5 

the JSP do not believe that changes are needed to NEM, if the Commission were to make 6 

a change, the JSP have suggested that PPP costs could be collected based on the gross 7 

amount of power delivered to a DG customer, rather than on their usage net of exports.  8 

This is also NRDC’s proposal with respect to collecting PPP costs.  If such a change is 9 

made, PPP costs should be collected based on the energy (kWh) delivered to DG 10 

customers, using the same $ per kWh PPP rate that applies to standard, non-DG 11 

customers in the same rate class.  SDG&E’s proposal to change the PPP rate to a fixed 12 

charge should not be adopted.         13 

 14 

 V. NRDC’S CONTINUOUSLY VARIABLE DEMAND CHARGE – Witness Beach 15 

 16 

Q: NRDC has proposed what it calls a “continuously variable demand charge” of $1 17 

per kW-month for residential customers who install DG.  Other important aspects 18 

of its NEM successor tariff proposal include a Public Purpose Program (PPP) rate 19 

applied to all deliveries from the utility to the NEM customer, and a requirement 20 

that NEM customers take service under one of the IOU’s TOU rates.  Please assess 21 

the NRDC proposal. 22 

A: NRDC has revised its proposal several times, and there are a number of aspects of the 23 

proposal that remain unclear.  First, NRDC has not stated clearly whether its proposed 24 

demand charge is a new rate element designed to generate new revenues, or whether the 25 

TOU rate applicable to NEM customers would be reduced to account for the revenues 26 

from the demand charge on a revenue neutral basis.  I have assumed that the demand 27 

charge is a new rate element, because NRDC has not specified that there would be any 28 

changes in the TOU rate applicable to NEM customers.  Second, NRDC has not specified 29 

in its proposal or comments the Public Tool modeling results that led it to propose its 30 

demand charge, and it has admitted that the $1 per kW magnitude is not supported by 31 
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Public Tool modeling of the costs and benefits of DG.51  Third, NRDC’s September 21 1 

testimony, at page 2, states that NRDC’s proposal is now “a continuously variable 2 

demand charge that is based on the highest hour of average demand coincident with the 3 

TOU on-peak period in a given monthly billing cycle.”52  This is a different proposal than 4 

the September 15 reply comments, at pages 4-5, in which the demand charge was based 5 

on “the average demand coincident with the hour of system peak” (page 4) and the 6 

customer’s one-hour demand “coincident with system peak demand” (page 5).   The 7 

standard definition of demand that is “coincident with the hour of system peak” or 8 

“coincident with system peak demand” is the demand in the one hour of the year when 9 

the system reaches its highest demand for the entire year.  However, NRDC did not 10 

indicate in its September 21 testimony that it was making such a significant change in its 11 

proposal compared to the comments which it filed just a few days earlier. 12 

 13 

Q: Are there any attributes of NRDC’s demand charge that are different than those 14 

proposed by PG&E and SDG&E? 15 

A: Yes.  First, NRDC has revised its proposal from a charge based on maximum demand in 16 

any hour to a charge based on the customer’s maximum hourly demand only during the 17 

on-peak period.  As I noted above, NRDC has recognized correctly that a non-coincident 18 

demand charge which applies to a residential customer’s maximum demand in any hour 19 

is not reasonable, cost-based, or understandable for the customer.53  Second, NRDC’s 20 

proposal emphasizes the “paramount” importance of customer education about how the 21 

demand charge works.54   22 

 23 

                                                
51   NRDC September 15 reply comments, at p. 5. 
52   NRDC also does not recognize that PG&E and SCE only have on-peak TOU periods during 
their summer seasons, while SDG&E has both summer and winter on-peak periods.  In addition, 
PG&E currently has a six-month summer season, while SCE has a four-month summer.  Thus, 
the effect of NRDC’s proposal would be to apply the $1 per kW demand charge in four months 
for SCE, six months for PG&E, and twelve months for SDG&E.  
53   NRDC September 15 Reply Comments, at pp. 4-5. 
54   NRDC Testimony, at pp. 2-3. 
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Q: NRDC’s September 15 reply comments, at footnote 5, suggests that its $1 per 1 

kW demand charge is designed, based on a paper by the Regulatory 2 

Assistance Project, to recover “[o]nly very local components of the 3 

distribution system (service drop, line transformer) [that] are sized to the 4 

individual customer load.”  Is there a need for a demand charge to recover 5 

such costs? 6 

A; No, there is not.   The $10 per month minimum bill, which the Commission 7 

approved in D. 15-07-001 and which will apply to all residential NEM customers 8 

beginning in the near future, will ensure that NEM customers will pay all, or at 9 

least a significant share, of the costs that are either independent of usage 10 

(metering and billing) or sized to an individual residential customer’s load (the 11 

service drop and final line transformer). 12 

        13 

Q: Does the NRDC demand charge also have the same problems you have discussed 14 

above in conjunction with the PG&E and SDG&E demand charge proposals, in 15 

terms of the difficulties with customer acceptance, understanding, and access to 16 

demand data in time to take action? 17 

A: Yes, it does. 18 

 19 
 20 



JOINT SOLAR PARTIES 

CHAPTER 2 

SOLAR COSTS 

Witness:  Jose Luis Contreras 1

1 Witness Qualifications were provided in his September 21, 2015 Opening Testimony 



Q. On whose behalf is this rebuttal testimony being offered? 1 

A: This rebuttal testimony is submitted on behalf of the Joint Solar Parties – CALSEIA, 2 

SEIA, TASC, and Vote Solar 3 

4 
Q. What is the purpose of this rebuttal testimony? 5 

A. This testimony responds to the direct testimony served on September 21, 2015 which 6 

addresses the first of issue that Administrative Law Judge Simon set for hearing in her 7 

Ruling dated September 1, 2015: 8 

The basis for projections of prices of rooftop solar installations that are 9 

different from those used in the Public Tool. 10 

Q. Did any other party include information responsive to this issue in opening 11 

testimony? 12 

A. Yes. In opening testimony, the Office of Ratepayer Advocates (ORA) includes portions 13 

of a study published by the Massachusetts Institute of Technology (MIT) to argue that the 14 

California solar market is not competitive. This argument is based on a finding that “a 15 

large difference exists between contemporary reported prices and estimated costs.”2  16 

17 

Q. In your opinion, are the estimated costs used in the MIT Study reflective of the 18 

residential solar industry? 19 

A. No. They are based on theoretical system costs that are very different from true system 20 

costs. Exhibit A-2 to this testimony contains two studies by Woodlawn Associates 21 

(Woodlawn) which were conducted on behalf of solar companies to benchmark their 22 

costs against industry averages and to give the companies information that would help 23 

them improve their business practices. The methodology utilized in the Woodlawn 24 

studies differs from the methodology of the MIT study.  25 

26 

Q. How do the methodologies differ?  27 

A. In the Woodlawn study, researchers took the entire accounting ledgers of participating 28 

companies and separated costs into categories.  In this way, no expenses were 29 

overlooked. This can be called the “all costs” methodology.  In contrast, the MIT study 30 

2 ORA Opening Testimony, footnote 19 at p. 12. 
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was premised on interviews of industry participants about the costs of various parts of 1 

solar costs, and then those costs were added together. This can be called the “piecemeal” 2 

methodology.  3 

4 

Q. Is it surprising that use of the piecemeal methodology results in lower totals than an 5 

all costs methodology? 6 

A. No. When someone is trying to think of everything to include rather than looking at 7 

everything that actually is included, real world expenses fall through the cracks.  This 8 

flaw in the piecemeal methodology is aptly explained by Woodlawn in the introduction to 9 

its reports: 10 

“Both reports used what we call the “sculpture method” to calculate costs. 11 
The participants in each study agreed to share extremely detailed financial 12 
and operating data with us. We started with the total cost in the business 13 
and then removed everything we did not believe was customer acquisition 14 
cost or installation cost. Furthermore, because we had access to such 15 
detailed information we were able to create standardized definitions of 16 
customer acquisition or installation cost. In other words, the participants 17 
did not report customer acquisition or installation cost themselves. They 18 
essentially gave us all costs and we determined—based on consistent 19 
definitions across dealers—what to include or exclude from each category. 20 
As a result, we are confident that our figures neither under nor overstate 21 
the actual costs. 22 

“Some other organizations have published estimates of customer 23 
acquisition and installation cost based on different methodologies. One 24 
common approach is what we call the “survey method”. Typically, this 25 
approach involves sending a survey to a number of dealers (or installers) 26 
that asks for participants to estimate their costs in several high-level 27 
categories. For example, such a survey might ask a dealer to report its 28 
customer acquisition cost, or the amount it spends on marketing of various 29 
sorts. This is problematic for several reasons. First, not every organization 30 
has the same understanding of terms such as “customer acquisition cost” 31 
or even “installation cost”. Second, it assumes the answers are 32 
comprehensive and do not omit costs, either unintentionally or 33 
intentionally. Third, many solar dealer-installers are small companies that 34 
do not have robust cost accounting or reporting that rolls up these figures 35 
easily.” 36 

Q. The Woodlawn studies include solar providers beyond California and prices from 37 

multiple states. Given this fact, are these studies relevant to this proceeding? 38 
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A. Yes.  The numbers produced by the studies are still instructive and the concepts are1 

important for understanding the perspective of solar companies seeking to reduce costs.2 

These studies highlight opportunities, challenges, and the complexity involved in3 

boosting efficiency.4 

5 

Q. In bottom-up cost studies, such as the Woodlawn studies, what categories of costs 6 

are generally analyzed? 7 

A.  In business accounting, costs are commonly grouped into cost of goods sold (COGS), 8 

sales, and general and administrative (G&A). In the solar industry, these categories break 9 

down as follows. 10 

• Costs directly attributable to individual solar installations (including labor) are11 
COGS.12 

13 
• Costs related to sales are often called customer acquisition costs (CAC).14 

• G&A is overhead costs that are specific company expenses (not company profits15 
or project financing), but are not attributable to individual installations.16 

17 
18 

Q. What do the results of the MIT study show with respect to these categories of costs? 19 

A. The results of the MIT study are consistent with the expectation of undercounting based 20 

on the use of the piecemeal methodology, as explained above. The study found that 21 

COGS for solar companies currently averages $1.95/W-DC.3 This is far lower than the 22 

Woodlawn COGS finding of $2.99/W-DC in 2015.4 The CAC cost estimated in the MIT 23 

study is $0.56/W-DC.5 This is far lower than the Woodlawn finding of actual CAC 24 

expenses of $0.91/W-DC.  The MIT numbers are so far from the accounting analysis of 25 

actual company expenses utilized in the Woodlawn study that they are clearly inaccurate. 26 

3 “The Future of Solar” at p. 85. Oddly, the study groups permitting, inspections, and 
interconnection (PII) with CAC, so PII is not included in this number. 
4 Woodlawn Exhibit A-2, Introduction, p. 2. 
5 Including PII. 
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Figure __. Cost Comparison of MIT and Woodlawn Studies 1 

2 

Q. Do you have any other comments on either the Woodlawn or MIT studies? 3 

A. Yes. Neither of these studies takes into account the scheduled reduction or elimination of 4 

the ITC. If there is not sufficient margin before that change, the industry will not be able 5 

to absorb the change and offer the same value to customers. 6 
7 
8 
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Interconnection Charges 

 

Witness:  Mark Fulmer  



1 
Q. On whose behalf is this rebuttal testimony being offered? 2 

A: This rebuttal testimony is submitted on behalf of the Joint Solar Parties – CALSEIA, 3 

SEIA, TASC, and Vote Solar 4 

5 
Q. What is the purpose of this rebuttal testimony? 6 

A: This testimony responds to the direct testimony served on September 21, 2015 which 7 

addresses the second issue that Administrative Law Judge Simon set for hearing in her 8 

Ruling dated September 1, 2015: 9 

The basis for the investor-owned utilities’ proposed charges in the 10 

successor tariff for interconnection of small systems. 11 

Q. In opening testimony, what interconnection fees for small projects did each investor-12 

owned utility (IOU) propose?  13 

A. PG&E proposed an interconnection application fee of $100 for systems 30 kW or smaller 14 

in size.1 For systems above this size, PG&E would charge a $1600 interconnection 15 

application fee.  SCE proposed a $75 interconnection application fee for customers 16 

applying under the successor tariff.2 SDG&E proposes a $280 interconnection application 17 

fee for systems sized 1 MW or below.3 Systems above 1 MW would pay interconnection 18 

application fees as specified in Rule 21.  19 

20 

Q. On a policy level, do you have any concerns with the fees proposed by the IOUs?  21 

A. Yes, as a general matter, the variation in the utilities’ interconnection costs identified by 22 

the utilities that form the basis for the proposed fees vary widely between each utility. 23 

Even excluding the one time expenses SDG&E attempts to include for on-going recovery 24 

in future interconnection application fees, the variation between the costs SCE, PG&E 25 

and SDG&E incur to process application fees is hard to rationalize or explain. Given the 26 

wide variation in asserted costs to process applications, the JSP believe it is incumbent 27 

upon the Commission to provide incentives for higher cost utilities to drive savings in 28 

these processes.  29 

1 PG&E Opening Testimony, Chapter 1, pg. 1-2 
2 SCE Opening Testimony, Chapter 3, pg. 20. 
3 SDG&E Opening Testimony, Ken Parks, pg. 2.  
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1 

Q. Do you have any substantive concerns with the fees proposed by any of the IOUs? 2 

A. Yes, in discovery, CALSEIA asked SDG&E to identify which costs identified in Witness 3 

Park’s testimony were on-going, previous one-time, and future one-time expenses. 4 

SDG&E’s response to CALSEIA’s discovery request is attached to this testimony as 5 

Exhibit A-3.  Review of SDG&E’s response reveals that approximately 42% of the fees 6 

SDG&E identified for ongoing recovery from future customers seeking to interconnect 7 

distributed generation (DG) were previous one-time expenses.4  8 

9 

Q. Why is the inclusion of one-time expenses by SDG&E concerning? 10 

11 

A. By their very nature, one-time expenses should not be recovered on an ongoing basis 12 

from future applicants as once these fees are recovered continued inclusion of these costs 13 

in the application fee will result in over recovery by SDG&E of these costs. These costs 14 

relate to the creation of the Distributed Interconnection Information System (DIIS) and 15 

other IT improvements to streamline the application process. They benefit all customers 16 

going forward, so it is entirely appropriate to recover them from all IOU customers. This 17 

is particularly true given nearly all of SDG&E’s customers have opportunities to install 18 

DG via various Commission approved programs. 19 

20 

Q. Do you have any other concerns about the inclusion of these one-time expenses by 21 

SDG&E in their proposed application fee? 22 

23 

A.  Yes. The Commission pointed out in D.14-11-001 at page 7, based on remarks made by 24 

an SDG&E representative, that “SDG&E has found that having an online application 25 

process has provided immense savings that have quickly paid for the initial investment.”5 26 

Thus it is not even clear why these costs were included in SDG&E’s proposed application 27 

fee. Obviously, if the DIIS system has already resulted in “immense savings that have 28 

4 IT and Overheads from Capital Projects (96% is identified as previous one-time expenses) = 
$926,185.92; DIIS Development Phase 1 ($1,781,965) and Phase 2 ($473,000). 
$926,185.92+$1,781,965+$473,000=3,187,150.92. $3,187,150.92/$7,577,092=0.42 
5 D.14-11-001 at p. 7. 
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quickly paid for the initial investment” then these costs may have been fully recovered by 1 

SDG&E. 2 

3 
4 

Q. If these costs are excluded, what is the resulting average cost for each application 5 

during SDG&E’s study period? 6 

A. Excluding previous one-time expenses, SDG&E claims to have incurred $4,389,941 in 7 

on-going expense to process 29,113 applications.6 Thus, the resulting average cost per 8 

application is approximately $151.7 9 

10 

Q. Do you believe $151 is a reasonable application fee for SDG&E to charge its 11 

customers? 12 

A. No. The relatively high on-going costs to process applications identified by SDG&E are 13 

far out of line with the other two major California IOUs.  SCE has proposed a $75 14 

interconnection application fee. This fee is very close to the $100 interconnection 15 

application fee proposed by PG&E. PG&E also noted in its testimony that it anticipates 16 

recently implemented automation measures will reduce administration costs. Thus it 17 

seems clear that utilization of best practices identified by SCE and PG&E are likely to 18 

result in further reduction in the cost for SDG&E to process interconnection applications. 19 

20 

Q. What do you believe a reasonable application fee is based on your testimony? 21 

A. The JSP believe it is important for the Commission to take every opportunity to 22 

incentivize the utilities to share best practices and seek efficiencies in their processes. 23 

Accordingly, we believe a uniform interconnection application fee for all utilities of $75 24 

for systems sized below 1 MW is reasonable. This fee will allow the most efficient 25 

utility, SCE, to recover the cost it has identified while providing an incentive for the 26 

remaining two IOUs to increase their efficiency.  27 

28 

Q. Did PG&E provide any basis for their proposed $1600 fee for large systems? 29 

6 Number of applications from Testimony of Ken Parks, Attachment A. 
7 $4,389,941/29113 = $150.79 
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A. They did not, and this fee would have a major impact on some systems. For example, a 1 

school system that installs solar at 10 sites would pay $16,000 in application fees. The 2 

Commission should not approve a major fee when the proposing party has not even 3 

offered a basis for the fee. 4 

5 

Q. Does this conclude your testimony? 6 

A. Yes. 7 

8 

9 

10 
11 
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EXHIBIT A-1 

 

   WITNESS QUALIFICATIONS   



 1 

QUALIFICATIONS OF R. THOMAS BEACH  

My experience and qualification ns are described in my curriculum vitae, which is 

appended to my Qualification.  My CV includes a list of the testimony that I have sponsored 

before this Commission, and lists the testimony that I have submitted in past proceedings before 

the state public utility commissions in Colorado, Idaho, Minnesota, Nevada, New Mexico, North 

Carolina, Oregon, and Virginia.  This experience includes extensive testimony on rate design 

issues related to solar distributed generation (DG).  For example, over the last ten years, I have 

filed testimony on behalf of the Solar Energy Industries Association (SEIA) or its predecessor, 

the Solar Alliance, in the Phase 2 cases of each of the investor-owned utilities’ (IOUs) general 

rate cases.  All of this testimony has addressed rate design and cost allocation issues of concern 

to the solar industry.  In the fall of 2006, PV Now (a predecessor of SEIA and the Solar Alliance) 

retained me to coordinate the solar industry’s participation in an intensive, Commission-

sponsored process to develop the Handbook with the program and process details for the 

California Solar Initiative (CSI).  For the California Solar Energy Industries Association 

(CalSEIA), I testified before the Commission in R. 04-03-017 on the cost-effectiveness of solar 

incentives.  Finally, I am the owner of a 2.4 kW photovoltaic (PV) system that has been installed 

on my family’s home in Kensington, California since January 2003.  We are interconnected to 

the PG&E system as a net metering customer under PG&E’s E-7 time-of-use (TOU) tariff.  Our 

PV system has provided most of my family’s electrical requirements for the last 12 years. 

 

 

 



R. THOMAS BEACH 
Principal Consultant Page 1  
  

  
Crossborder Energy 

Mr. Beach is principal consultant with the consulting firm Crossborder Energy.  Crossborder 
Energy provides economic consulting services and strategic advice on market and regulatory 
issues concerning the natural gas and electric industries.  The firm is based in Berkeley, 
California, and its practice focuses on the energy markets in California, the western U.S., 
Canada, and Mexico.   
 
Since 1989, Mr. Beach has participated actively in most of the major energy policy debates in 
California, including renewable energy development, the restructuring of the state's gas and 
electric industries, the addition of new natural gas pipeline and storage capacity, and a wide 
range of issues concerning California's large independent power community.  From 1981 
through 1989 he served at the California Public Utilities Commission, including five years as an 
advisor to three CPUC commissioners.  While at the CPUC, he was a key advisor on the 
CPUC's restructuring of the natural gas industry in California, and worked extensively on the 
state's implementation of PURPA. 
 
 
AREAS OF EXPERTISE 
 
! Renewable Energy Issues:  extensive experience assisting clients with issues concerning 

California’s Renewable Portfolio Standard program, including the calculation of the 
state’s Market Price Referent for new renewable generation.  He has also worked for the 
solar industry on the creation of the California Solar Initiative (the Million Solar Roofs), 
as well as on a wide range of solar issues in other states.  

  
! Restructuring the Natural Gas and Electric Industries:  consulting and expert testimony 

on numerous issues involving the restructuring of the electric industry, including the 
2000 - 2001 Western energy crisis. 

 
! Energy Markets:  studies and consultation on the dynamics of natural gas and electric 

markets, including the impacts of new pipeline capacity on natural gas prices and of 
electric restructuring on wholesale electric prices. 

 
! Qualifying Facility Issues: consulting with QF clients on a broad range of issues 

involving independent power facilities in the Western U.S.  He is one of the leading 
experts in California on the calculation of avoided cost prices.  Other QF issues on 
which he has worked include complex QF contract restructurings, electric transmission 
and interconnection issues, property tax matters, standby rates, QF efficiency standards, 
and natural gas rates for cogenerators.  Crossborder Energy's QF clients include the full 
range of QF technologies, both fossil-fueled and renewable. 

 
! Pricing Policy in Regulated Industries:  consulting and expert testimony on natural gas 

pipeline rates and on marginal cost-based rates for natural gas and electric utilities. 
 



R. THOMAS BEACH 
Principal Consultant Page 2  
  

  
Crossborder Energy 

EDUCATION 
 
Mr. Beach holds a B.A. in English and physics from Dartmouth College, and an M.E. in 
mechanical engineering from the University of California at Berkeley.   
 
ACADEMIC HONORS 
 
Graduated from Dartmouth with high honors in physics and honors in English. 
Chevron Fellowship, U.C. Berkeley, 1978-79 
 
PROFESSIONAL ACCREDITATION 
 
Registered professional engineer in the state of California. 
 
 
EXPERT WITNESS TESTIMONY BEFORE THE CPUC 
 
1. Prepared Direct Testimony on Behalf of Pacific Gas & Electric Company/Pacific Gas 

Transmission (I. 88-12-027 — July 15, 1989) 
 

• Competitive and environmental benefits of new natural gas pipeline capacity to 
California. 

 
2. a. Prepared Direct Testimony on Behalf of the Canadian Producer Group 

(A. 89-08-024 — November 10, 1989) 
b. Prepared Rebuttal Testimony on Behalf of the Canadian Producer Group (A. 

89-08-024 — November 30, 1989) 
 

• Natural gas procurement policy; gas cost forecasting. 
 
3. Prepared Direct Testimony on Behalf of the Canadian Producer Group (R. 88-08-018 

— December 7, 1989) 
 

• Brokering of interstate pipeline capacity. 
 
4. Prepared Direct Testimony on Behalf of the Canadian Producer Group (A. 90-08-029 

— November 1, 1990) 
 

• Natural gas procurement policy; gas cost forecasting; brokerage fees. 
 
5. Prepared Direct Testimony on Behalf of the Alberta Petroleum Marketing 

Commission and the Canadian Producer Group (I. 86-06-005 — December 21, 1990) 
 

• Firm and interruptible rates for noncore natural gas users 
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6. a. Prepared Direct Testimony on Behalf of the Alberta Petroleum Marketing 
Commission (R. 88-08-018 — January 25, 1991) 

b. Prepared Responsive Testimony on Behalf of the Alberta Petroleum Marketing 
Commission (R. 88-08-018 — March 29, 1991) 

 
• Brokering of interstate pipeline capacity; intrastate transportation policies. 

 
7. Prepared Direct Testimony on Behalf of the Canadian Producer Group (A. 

90-08-029/Phase II — April 17, 1991) 
 

• Natural gas brokerage and transport fees. 
 
8. Prepared Direct Testimony on Behalf of LUZ Partnership Management (A. 91-01-027 

— July 15, 1991) 
 

• Natural gas parity rates for cogenerators and solar power plants. 
 
9. Prepared Joint Testimony of R. Thomas Beach and Dr. Robert B. Weisenmiller on Behalf 

of the California Cogeneration Council (I. 89-07-004 — July 15, 1991) 
 

• Avoided cost pricing; use of published natural gas price indices to set avoided 
cost prices for qualifying facilities. 

 
10. a. Prepared Direct Testimony on Behalf of the Indicated Expansion Shippers (A. 

89-04-033 — October 28, 1991) 
  b. Prepared Rebuttal Testimony on Behalf of the Indicated Expansion Shippers 

(A. 89-04-0033 — November 26,1991) 
 

• Natural gas pipeline rate design; cost/benefit analysis of rolled-in rates. 
 
11. Prepared Direct Testimony on Behalf of the Independent Petroleum Association of 

Canada (A. 91-04-003 — January 17, 1992) 
 

• Natural gas procurement policy; prudence of past gas purchases. 
 
12. a. Prepared Direct Testimony on Behalf of the California Cogeneration Council 

(I.86-06-005/Phase II — June 18, 1992) 
b. Prepared Rebuttal Testimony on Behalf of the California Cogeneration Council 

(I. 86-06-005/Phase II — July 2, 1992) 
 

• Long-Run Marginal Cost (LRMC) rate design for natural gas utilities. 
 
13. Prepared Direct Testimony on Behalf of the California Cogeneration Council (A. 

92-10-017 — February 19, 1993) 
 

• Performance-based ratemaking for electric utilities. 
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14. Prepared Direct Testimony on Behalf of the SEGS Projects (C. 93-02-014/A. 93-03-053 
— May 21, 1993) 

 
• Natural gas transportation service for wholesale customers. 

 
15 a. Prepared Direct Testimony on Behalf of the Canadian Association of Petroleum 

Producers (A. 92-12-043/A. 93-03-038 — June 28, 1993) 
b. Prepared Rebuttal Testimony of Behalf of the Canadian Association of 

Petroleum Producers (A. 92-12-043/A. 93-03-038 — July 8, 1993) 
 

• Natural gas pipeline rate design issues. 
 
16. a. Prepared Direct Testimony on Behalf of the SEGS Projects (C. 93-05-023 — 

November 10, 1993) 
b. Prepared Rebuttal Testimony on Behalf of the SEGS Projects (C. 93-05-023 — 

January 10, 1994) 
 

• Utility overcharges for natural gas service; cogeneration parity issues. 
 
17.  Prepared Direct Testimony on Behalf of the City of Vernon (A. 93-09-006/A. 

93-08-022/A. 93-09-048 — June 17, 1994) 
 

• Natural gas rate design for wholesale customers; retail competition issues. 
 
18. Prepared Direct Testimony of R. Thomas Beach on Behalf of the SEGS Projects (A. 

94-01-021 — August 5, 1994) 
 

• Natural gas rate design issues; rate parity for solar power plants. 
 
19. Prepared Direct Testimony on Transition Cost Issues on Behalf of Watson 

Cogeneration Company (R. 94-04-031/I. 94-04-032 — December 5, 1994) 
 

• Policy issues concerning the calculation, allocation, and recovery of transition 
costs associated with electric industry restructuring. 

 
20. Prepared Direct Testimony on Nuclear Cost Recovery Issues on Behalf of the California 

Cogeneration Council (A. 93-12-025/I. 94-02-002 — February 14, 1995) 
 

• Recovery of above-market nuclear plant costs under electric restructuring. 
 
21. Prepared Direct Testimony on Behalf of the Sacramento Municipal Utility District (A. 

94-11-015 — June 16, 1995) 
 

• Natural gas rate design; unbundled mainline transportation rates. 
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22. Prepared Direct Testimony on Behalf of Watson Cogeneration Company (A. 
95-05-049 — September 11, 1995) 

 
• Incremental Energy Rates; air quality compliance costs. 

 
23. a. Prepared Direct Testimony on Behalf of the Canadian Association of Petroleum 

Producers (A. 92-12-043/A. 93-03-038/A. 94-05-035/A. 94-06-034/A. 
94-09-056/A. 94-06-044 — January 30, 1996) 

b. Prepared Rebuttal Testimony on Behalf of the Canadian Association of 
Petroleum Producers (A. 92-12-043/A. 93-03-038/A. 94-05-035/A. 
94-06-034/A. 94-09-056/A. 94-06-044 — February 28, 1996) 

 
• Natural gas market dynamics; gas pipeline rate design. 

 
24. Prepared Direct Testimony on Behalf of the California Cogeneration Council and 

Watson Cogeneration Company (A. 96-03-031 — July 12, 1996) 
 

• Natural gas rate design:  parity rates for cogenerators. 
 
25. Prepared Direct Testimony on Behalf of the City of Vernon (A. 96-10-038 — August 6, 

1997) 
 

• Impacts of a major utility merger on competition in natural gas and electric 
markets. 

 
26. a. Prepared Direct Testimony on Behalf of the Electricity Generation Coalition 

(A. 97-03-002 —  December 18, 1997) 
b. Prepared Rebuttal Testimony on Behalf of the Electricity Generation Coalition 

(A. 97-03-002 — January 9, 1998) 
 

• Natural gas rate design for gas-fired electric generators.  
 

 
27. Prepared Direct Testimony on Behalf of the City of Vernon (A. 97-03-015 — January 

16, 1998) 
 

• Natural gas service to Baja, California, Mexico. 
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28. a. Prepared Direct Testimony on Behalf of the California Cogeneration Council 
and Watson Cogeneration Company (A. 98-10-012/A. 98-10-031/A. 98-07-005 
— March 4, 1999). 

b. Prepared Direct Testimony on Behalf of the California Cogeneration Council 
(A. 98-10-012/A. 98-01-031/A. 98-07-005 — March 15, 1999). 

c. Prepared Direct Testimony on Behalf of the California Cogeneration Council 
(A. 98-10-012/A. 98-01-031/A. 98-07-005 — June 25, 1999). 

 
• Natural gas cost allocation and rate design for gas-fired electric generators. 

  
 
29. a. Prepared Direct Testimony on Behalf of the California Cogeneration Council 

and Watson Cogeneration Company (R. 99-11-022 — February 11, 2000). 
b. Prepared Rebuttal Testimony on Behalf of the California Cogeneration Council 

and Watson Cogeneration Company (R. 99-11-022 — March 6, 2000). 
c. Prepared Direct Testimony on Line Loss Issues of behalf of the California 

Cogeneration Council (R. 99-11-022 — April 28, 2000). 
d. Supplemental Direct Testimony in Response to ALJ Cooke’s Request on behalf 

of the California Cogeneration Council and Watson Cogeneration Company 
(R. 99-11-022 — April 28, 2000). 

e. Prepared Rebuttal Testimony on Line Loss Issues on behalf of the California 
Cogeneration Council (R. 99-11-022 — May 8, 2000). 

 
• Market-based, avoided cost pricing for the electric output of gas-fired 

cogeneration facilities in the California market; electric line losses. 
 
30. a. Direct Testimony on behalf of the Indicated Electric Generators in Support of 

the Comprehensive Gas OII Settlement Agreement for Southern California Gas 
Company and San Diego Gas & Electric Company (I. 99-07-003 — May 5, 
2000). 

b. Rebuttal Testimony in Support of the Comprehensive Settlement Agreement on 
behalf of the Indicated Electric Generators (I. 99-07-003 — May 19, 2000). 

 
• Testimony in support of a comprehensive restructuring of natural gas rates and 

services on the Southern California Gas Company system.  Natural gas cost 
allocation and rate design for gas-fired electric generators.  

 
31. a. Prepared Direct Testimony on the Cogeneration Gas Allowance on behalf of the 

California Cogeneration Council (A. 00-04-002 — September 1, 2000). 
b. Prepared Direct Testimony on behalf of Southern Energy California (A. 

00-04-002 — September 1, 2000). 
 

• Natural gas cost allocation and rate design for gas-fired electric generators. 
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32. a. Prepared Direct Testimony on behalf of Watson Cogeneration Company (A. 
00-06-032 — September 18, 2000). 

b. Prepared Rebuttal Testimony on behalf of Watson Cogeneration Company (A. 
00-06-032 — October 6, 2000). 

 
• Rate design for a natural gas “peaking service.”  

 
33. a. Prepared Direct Testimony on behalf of PG&E National Energy Group & 

Calpine Corporation (I. 00-11-002—April 25, 2001). 
b. Prepared Rebuttal Testimony on behalf of PG&E National Energy Group & 

Calpine Corporation (I. 00-11-002—May 15, 2001). 
 

• Terms and conditions of natural gas service to electric generators; gas 
curtailment policies. 

 
34. a. Prepared Direct Testimony on behalf of the California Cogeneration Council 

(R. 99-11-022—May 7, 2001). 
b. Prepared Rebuttal Testimony on behalf of the California Cogeneration Council 

(R. 99-11-022—May 30, 2001). 
 

• Avoided cost pricing for alternative energy producers in California. 
 
35. a. Prepared Direct Testimony of R. Thomas Beach in Support of the Application of 

Wild Goose Storage Inc. (A. 01-06-029—June 18, 2001). 
b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of Wild Goose 

Storage (A. 01-06-029—November 2, 2001) 
 
•  Consumer benefits from expanded natural gas storage capacity in California. 

 
36. Prepared Direct Testimony of R. Thomas Beach on behalf of the County of San 

Bernardino (I. 01-06-047—December 14, 2001) 
 

• Reasonableness review of a natural gas utility’s procurement practices and 
storage operations. 

 
37. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 

Cogeneration Council (R. 01-10-024—May 31, 2002) 
b. Prepared Supplemental Testimony of R. Thomas Beach on behalf of the 

California Cogeneration Council (R. 01-10-024—May 31, 2002) 
 

• Electric procurement policies for California’s electric utilities in the aftermath of 
the California energy crisis. 
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38. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 
Manufacturers & Technology Association (R. 02-01-011—June 6, 2002) 

 
• “Exit fees” for direct access customers in California. 

 
39. Prepared Direct Testimony of R. Thomas Beach on behalf of the County of San 

Bernardino (A. 02-02-012 — August 5, 2002) 
 

• General rate case issues for a natural gas utility; reasonableness review of a 
natural gas utility’s procurement practices. 

 
40. Prepared Direct Testimony of R.  Thomas Beach on behalf of the California 

Manufacturers and Technology Association (A.  98-07-003 — February 7, 2003) 
 

• Recovery of past utility procurement costs from direct access customers. 
  

41. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 
Cogeneration Council, the California Manufacturers & Technology 
Association, Calpine Corporation, and Mirant Americas, Inc. (A 01-10-011 
— February 28, 2003) 

b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California 
Cogeneration Council, the California Manufacturers & Technology 
Association, Calpine Corporation, and Mirant Americas, Inc. (A 01-10-011 
— March 24, 2003) 

 
• Rate design issues for Pacific Gas & Electric’s gas transmission system (Gas 

Accord II). 
 
42. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 

Manufacturers & Technology Association; Calpine Corporation; Duke 
Energy North America; Mirant Americas, Inc.; Watson Cogeneration 
Company; and West Coast Power, Inc. (R. 02-06-041 — March 21, 2003) 

b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California 
Manufacturers & Technology Association; Calpine Corporation; Duke 
Energy North America; Mirant Americas, Inc.; Watson Cogeneration 
Company; and West Coast Power, Inc. (R. 02-06-041 — April 4, 2003) 

 
• Cost allocation of above-market interstate pipeline costs for the California 

natural gas utilities. 
 
43. Prepared Direct Testimony of R. Thomas Beach and Nancy Rader on behalf of the 

California Wind Energy Association (R. 01-10-024 — April 1, 2003) 
 

• Design and implementation of a Renewable Portfolio Standard in California. 
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44. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 
Cogeneration Council (R. 01-10-024 — June 23, 2003) 

b. Prepared Supplemental Testimony of R. Thomas Beach on behalf of the 
California Cogeneration Council (R. 01-10-024 — June 29, 2003) 

 
• Power procurement policies for electric utilities in California.  

 
45. Prepared Direct Testimony of R. Thomas Beach on behalf of the Indicated Commercial 

Parties (02-05-004 — August 29, 2003) 
 

• Electric revenue allocation and rate design for commercial customers in southern 
California.  

 
46. a. Prepared Direct Testimony of R. Thomas Beach on behalf of Calpine 

Corporation and the California Cogeneration Council (A. 04-03-021 — July 
16, 2004) 

b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of Calpine 
Corporation and the California Cogeneration Council (A. 04-03-021 — July 
26, 2004) 

 
• Policy and rate design issues for Pacific Gas & Electric’s gas transmission 

system (Gas Accord III). 
 
47. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 

Cogeneration Council (A. 04-04-003 — August 6, 2004) 
 

• Policy and contract issues concerning cogeneration QFs in California.  
 
48. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 

Cogeneration Council and the California Manufacturers and Technology 
Association (A. 04-07-044 — January 11, 2005) 

b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California 
Cogeneration Council and the California Manufacturers and Technology 
Association (A. 04-07-044 — January 28, 2005) 

 
• Natural gas cost allocation and rate design for large transportation customers in 

northern California.  
 
49. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 

Manufacturers and Technology Association and the Indicated Commercial 
Parties (A. 04-06-024 — March 7, 2005) 

b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California 
Manufacturers and Technology Association and the Indicated Commercial 
Parties (A. 04-06-024 — April 26, 2005) 

 
• Electric marginal costs, revenue allocation, and rate design for commercial and 

industrial electric customers in northern California. 
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50. Prepared Direct Testimony of R. Thomas Beach on behalf of the California Solar 
Energy Industries Association (R. 04-03-017 — April 28, 2005) 

 
• Cost-effectiveness of the Million Solar Roofs Program. 

 
51. Prepared Direct Testimony of R. Thomas Beach on behalf of Watson Cogeneration 

Company, the Indicated Producers, and the California Manufacturing and 
Technology Association (A. 04-12-004 — July 29, 2005) 

 
• Natural gas rate design policy; integration of gas utility systems. 

 
52. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 

Cogeneration Council (R. 04-04-003/R. 04-04-025 — August 31, 2005) 
b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California 

Cogeneration Council (R. 04-04-003/R. 04-04-025 — October 28, 2005) 
 

• Avoided cost rates and contracting policies for QFs in California 
 
53. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 

Manufacturers and Technology Association and the Indicated Commercial 
Parties (A. 05-05-023 — January 20, 2006) 

b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California 
Manufacturers and Technology Association and the Indicated Commercial 
Parties (A. 05-05-023 — February 24, 2006) 

 
• Electric marginal costs, revenue allocation, and rate design for commercial and 

industrial electric customers in southern California. 
 
54. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 

Producers   ( R. 04-08-018 – January 30, 2006) 
b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California 

Producers   ( R. 04-08-018 – February 21, 2006) 
 

• Transportation and balancing issues concerning California gas production. 
 
55. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 

Manufacturers and Technology Association and the Indicated Commercial Parties 
(A. 06-03-005 — October 27, 2006) 

 
• Electric marginal costs, revenue allocation, and rate design for commercial and 

industrial electric customers in northern California. 
 

56. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 
Cogeneration Council (A. 05-12-030 — March 29, 2006) 

 
• Review and approval of a new contract with a gas-fired cogeneration project. 
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57. a. Prepared Direct Testimony of R. Thomas Beach on behalf of Watson 
Cogeneration, Indicated Producers, the California Cogeneration Council, 
and the California Manufacturers and Technology Association (A. 04-12-004 
— July 14, 2006) 

b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of Watson 
Cogeneration, Indicated Producers, the California Cogeneration Council, 
and the California Manufacturers and Technology Association (A. 04-12-004 
— July 31, 2006) 

 
• Restructuring of the natural gas system in southern California to include firm 

capacity rights; unbundling of natural gas services; risk/reward issues for natural 
gas utilities.  

 
58. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 

Cogeneration Council (R. 06-02-013 — March 2, 2007) 
 

• Utility procurement policies concerning gas-fired cogeneration facilities. 
 
59. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Alliance 

(A. 07-01-047 — August 10, 2007) 
b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Solar 

Alliance (A. 07-01-047 — September 24, 2007) 
 

• Electric rate design issues that impact customers installing solar photovoltaic 
systems. 

 
60. a. Prepared Direct Testimony of R,. Thomas Beach on Behalf of Gas Transmission 

Northwest Corporation (A. 07-12-021 — May 15, 2008) 
b. Prepared Rebuttal Testimony of R,. Thomas Beach on Behalf of Gas 

Transmission Northwest Corporation (A. 07-12-021 — June 13, 2008) 
 

• Utility subscription to new natural gas pipeline capacity serving California. 
 
 
61. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Alliance 

(A. 08-03-015 — September 12, 2008) 
b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Solar 

Alliance (A. 08-03-015 — October 3, 2008) 
 

• Issues concerning the design of a utility-sponsored program to install 500 MW of 
utility- and independently-owned solar photovoltaic systems. 
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62. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Alliance (A. 
08-03-002 — October 31, 2008) 

 
• Electric rate design issues that impact customers installing solar photovoltaic 

systems. 
 
63. a. Phase II Direct Testimony of R. Thomas Beach on behalf of Indicated 

Producers, the California Cogeneration Council, California Manufacturers 
and Technology Association, and Watson Cogeneration Company (A. 
08-02-001 — December 23, 2008) 

b. Phase II Rebuttal Testimony of R. Thomas Beach on behalf of Indicated 
Producers, the California Cogeneration Council, California Manufacturers 
and Technology Association, and Watson Cogeneration Company (A. 
08-02-001 — January 27, 2009) 

 
• Natural gas cost allocation and rate design issues for large customers. 

 
64. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the California 

Cogeneration Council (A. 09-05-026 — November 4, 2009) 
 

• Natural gas cost allocation and rate design issues for large customers. 
 
65. a. Prepared Direct Testimony of R. Thomas Beach on behalf of Indicated 

Producers and Watson Cogeneration Company (A. 10-03-028 — October 5, 
2010) 

b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of Indicated 
Producers and Watson Cogeneration Company (A. 10-03-028 — October 26, 
2010) 

 
• Revisions to a program of firm backbone capacity rights on natural gas pipelines. 

 
66. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Alliance (A. 

10-03-014 — October 6, 2010) 
 

• Electric rate design issues that impact customers installing solar photovoltaic 
systems. 

 
67. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Indicated Settling 

Parties (A. 09-09-013 — October 11, 2010) 
 

• Testimony on proposed modifications to a broad-based settlement of rate-related 
issues on the Pacific Gas & Electric natural gas pipeline system. 
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68. a. Supplemental Prepared Direct Testimony of R. Thomas Beach on behalf of 
Sacramento Natural Gas Storage, LLC (A. 07-04-013 — December 6, 2010) 

b. Supplemental Prepared Rebuttal Testimony of R. Thomas Beach on behalf of 
Sacramento Natural Gas Storage, LLC (A. 07-04-013 — December 13, 2010) 

c. Supplemental Prepared Reply Testimony of R. Thomas Beach on behalf of 
Sacramento Natural Gas Storage, LLC (A. 07-04-013 — December 20, 2010) 

 
• Local reliability benefits of a new natural gas storage facility. 

 
69. Prepared Direct Testimony of R. Thomas Beach on behalf of The Vote Solar Initiative 

(A. 10-11-015—June 1, 2011) 
 
• Distributed generation policies; utility distribution planning. 

 
70. Prepared Reply Testimony of R. Thomas Beach on behalf of the Solar Alliance (A. 

10-03-014—August 5, 2011) 
 
• Electric rate design for commercial & industrial solar customers. 

 
71. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Energy 

Industries Association (A. 11-06-007—February 6, 2012) 
 
• Electric rate design for solar customers; marginal costs. 

 
72. a. Prepared Direct Testimony of R. Thomas Beach on behalf of the Northern 

California Indicated Producers (R.11-02-019—January 31, 2012) 
b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Northern 

California Indicated Producers (R. 11-02-019—February 28, 2012) 
 
• Natural gas pipeline safety policies and costs 

 
73. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Energy 

Industries Association (A. 11-10-002—June 12, 2012) 
 
• Electric rate design for solar customers; marginal costs. 

 
74. Prepared Direct Testimony of R. Thomas Beach on behalf of the Southern  

California Indicated Producers and Watson Cogeneration Company (A. 
11-11-002—June 19, 2012) 
 
• Natural gas pipeline safety policies and costs 
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75. a.      Testimony of R. Thomas Beach on behalf of the California Cogeneration 
Council (R. 12-03-014—June 25, 2012) 

 b.      Reply Testimony of R. Thomas Beach on behalf of the California 
Cogeneration   Council (R. 12-03-014—July 23, 2012) 
 

• Ability of combined heat and power resources to serve local reliability needs in 
southern California. 

  
76. a.      Prepared Testimony of R. Thomas Beach on behalf of the Southern California 

Indicated Producers and Watson Cogeneration Company (A. 11-11-002, 
Phase 2—November 16, 2012) 

 b. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Southern 
California Indicated Producers and Watson Cogeneration Company (A. 
11-11-002, Phase 2—December 14, 2012) 

 
• Allocation and recovery of natural gas pipeline safety costs. 

 
77. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Energy 

Industries Association (A. 12-12-002—May 10, 2013) 
 

• Electric rate design for commercial & industrial solar customers. 
 
 
 
EXPERT WITNESS TESTIMONY BEFORE THE COLORADO PUBLIC UTILITIES COMMISSION 
 
1. Direct Testimony and Exhibits of R. Thomas Beach on behalf of the Colorado Solar 

Energy Industries Association and the Solar Alliance, (Docket No. 09AL-299E – October 
2, 2009). 

 
• Electric rate design policies to encourage the use of distributed solar generation. 

 
2. Direct Testimony and Exhibits of R. Thomas Beach on behalf of the Vote Solar Initiative 

and the Interstate Renewable Energy Council, (Docket No. 11A-418E – September 21, 
2011). 

 
• Development of a community solar program for Xcel Energy. 
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EXPERT WITNESS TESTIMONY BEFORE THE IDAHO PUBLIC UTILITIES COMMISSION 
 
1. Direct Testimony of R. Thomas Beach on behalf of the Idaho Conservation League 

(Case No. IPC-E-12-27—May 10, 2013) 
 

• Costs and benefits of net energy metering in Idaho. 
 

 
EXPERT WITNESS TESTIMONY BEFORE THE MINNESOTA PUBLIC UTILITIES COMMISSION 
 
1. Direct and Rebuttal Testimony of R. Thomas Beach on Behalf of Geronimo Energy, 

LLC. (In the Matter of the Petition of Northern States Power Company to Initiate a 
Competitive Resource Acquisition Process [OAH Docket No. 8-2500-30760, MPUC 
Docket No. E002/CN-12-1240, September 27 and October 18, 2013]) 

 
• Testimony in support of a competitive bid from a distributed solar project in an 

all-source solicitation for generating capacity. 
 

EXPERT WITNESS TESTIMONY BEFORE THE PUBLIC SERVICE COMMISSION OF NEVADA  
 
1. Pre-filed Direct Testimony on Behalf of the Nevada Geothermal Industry Council 

(Docket No. 97-2001—May 28, 1997) 
 
• Avoided cost pricing for the electric output of geothermal generation facilities in 

Nevada. 
 
2. Pre-filed Direct Testimony on Behalf of Nevada Sun-Peak Limited Partnership 

(Docket No. 97-6008—September 5, 1997) 
 
3. Pre-filed Direct Testimony on Behalf of the Nevada Geothermal Industry Council 

(Docket No. 98-2002 — June 18, 1998) 
 

• Market-based, avoided cost pricing for the electric output of geothermal 
generation facilities in Nevada. 
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EXPERT WITNESS TESTIMONY BEFORE THE NEW MEXICO PUBLIC REGULATION COMMISSION 
 
1. Direct Testimony of R. Thomas Beach on Behalf of the Interstate Renewable Energy 

Council (Case No. 10-00086-UT—February 28, 2011) 
 
• Testimony on proposed standby rates for new distributed generation projects; 

cost-effectiveness of DG in New Mexico. 
 

2. Direct Testimony and Exhibits of R. Thomas Beach on behalf of the New Mexico 
Independent Power Producers (Case No. 11-00265-UT, October 3, 2011) 
 
• Cost cap for the Renewable Portfolio Standard program in New Mexico 
 

EXPERT WITNESS TESTIMONY BEFORE THE NORTH CAROLINA UTILITIES COMMISSION 
 
1. Direct, Response, and Rebuttal Testimony of R. Thomas Beach on Behalf of the North 

Carolina Sustainable Energy Association. (In the Matter of Biennial Determination of 
Avoided Cost Rates for Electric Utility Purchases from Qualifying Facilities – 2014; 
Docket E-100 Sub 140; April 25, May 30, and June 20, 2014) 

 
• Testimony on avoided cost issues related to solar and renewable qualifying 

facilities in North Carolina.  
 
EXPERT WITNESS TESTIMONY BEFORE THE PUBLIC UTILITIES COMMISSION OF OREGON 
 
1. a. Direct Testimony of Behalf of Weyerhaeuser Company (UM 1129 — August 3, 

2004) 
b. Surrebuttal Testimony of Behalf of Weyerhaeuser Company (UM 1129 — 

October 14, 2004) 
 
2. a. Direct Testimony of Behalf of Weyerhaeuser Company and the Industrial 

Customers of Northwest Utilities (UM 1129 / Phase II — February 27, 2006) 
b. Rebuttal Testimony of Behalf of Weyerhaeuser Company and the Industrial 

Customers of Northwest Utilities (UM 1129 / Phase II — April 7, 2006) 
 

• Policies to promote the development of cogeneration and other qualifying 
facilities in Oregon. 

 
 
EXPERT WITNESS TESTIMONY BEFORE THE VIRGINIA CORPORATION COMMISSION 
 
1. Direct Testimony and Exhibits of R. Thomas Beach on Behalf of the Maryland – District 

of Columbia – Virginia Solar Energy Industries Association, (Case No. 
PUE-2011-00088, October 11, 2011) 

 
• Standby rates for net-metered solar customers, and the cost-effectiveness of net 

energy metering. 
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LITIGATION EXPERIENCE 

 
Mr. Beach has been retained as an expert in a variety of civil litigation matters.  His work 

has included the preparation of reports on the following topics: 
 

• The calculation of damages in disputes over the pricing terms of natural gas sales 
contracts (2 separate cases). 

 
• The valuation of a contract for the purchase of power produced from wind generators. 

 
• The compliance of cogeneration facilities with the policies and regulations applicable to 

Qualifying Facilities (QFs) under PURPA in California. 
 

• Audit reports on the obligations of buyers and sellers under direct access electric 
contracts in the California market (2 separate cases). 

 
• The valuation of interstate pipeline capacity contracts (3 separate cases). 

 
In several of these matters, Mr. Beach was deposed by opposing counsel. Mr. Beach has also 

testified at trial in the bankruptcy of a major U.S. energy company, and has been retained as a 
consultant in anti-trust litigation concerning the California natural gas market in the period prior 
to and during the 2000-2001 California energy crisis. 



 

 

 

 

 

 

 

 

EXHIBIT B-1 

 

   WITNESS QUALIFICATIONS  

 



MARK E. FULMER 
 
 
PROFESSIONAL Principal 
EXPERIENCE MRW & Associates, LLC 

(1999 - Present) 
Conduct economic and technical studies in support of clients involved in 
regulatory and legislative proceedings and power project development. Advise 
clients on the economic issues associated with taking electricity service from non-
utility sources or self-generating power. Work includes expert testimony on rate 
matters; economic analysis of end-use energy-efficiency projects, retail rate and 
wholesale price forecasting, and pro forma analysis of cogeneration and 
distributed generation facilities. 
Project Engineer 
Daniel, Mann, Johnson & Mendenhall   
(1996 - 1999) 
Acted as project manager and technical advisor on energy efficiency projects.  
Work included management of PG&E program to promote innovative energy 
efficient technologies for large electricity users. Coordinated the implementation 
of an intranet-based energy efficiency library.  Directed technical and market 
analyses of small commercial and residential emerging technologies.  

Associate  
Tellus Institute 
(1990-1996) 
Advised public utility commissions in five states on electric and gas industry 
deregulation issues.  Submitted testimony on the rate design of a natural gas 
utility to the Pennsylvania Public Utilities Commission. Testified before the 
Hawaii PUC on behalf of a gas distribution utility concerning a competing electric 
utility’s demand-side management plan. Analyzed national energy policies for a 
set of non-governmental agencies, including critiquing the DOE’s national energy 
forecasting model. Developed model to track transportation energy use and 
emissions and used the model to evaluate state-level transportation policies. 
Developed model to track greenhouse gas emission reductions resulting from 
state-level carbon taxes.  

 Research Assistant 
Center for Energy and Environmental Studies, Princeton University 
(1988-1990) 
Researched the technical and economic viability of gas turbine cogeneration using 
biomass in the cane sugar and alcohol industries.  First researcher to apply 
"pinch" analysis and a mixed-integer linear programming model to minimize 
energy use in cane sugar refineries and alcohol distilleries. 

    
 
EDUCATION M.S.E., Mechanical and Aerospace Engineering, Princeton University, 1991 

   B.S., Mechanical Engineering, University of California, Irvine, 1986 
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SELECTED PUBLICATIONS 
1. A Technical and Economic Assessment of the Co-Production of Electricity and Alcohol From Sugar 

Cane.  Presented at the International Engineering Conference on Energy Conversion (IECEC-90).  
American Institute of Chemical Engineers. New York, NY. August 1990.  Principal author and 
presenter. 

 
2. Cogeneration Applications of Biomass Gasifier/Gas Turbine Technologies in the Cane Sugar and 

Alcohol Industries. Proceedings, Energy and Environment in the 21st Century, MIT Press. 
Cambridge, Massachusetts. 1991. Co-author. 

 
3. The Environmental Impacts of Demand-Side Management. Electric Power Research Institute report 

TR-101673. 1992.  Co-author.  
 
4. The Role of Gas Heat Pumps in Electric DSM. Presented at the 6th National Demand-Side 

Management Conference. Miami Beach, Florida. March 1993.  Principal author and presenter. 
 
5. Applying an Integrated Energy/Environmental Framework to the Analysis of Alternative 

Transportation Fuels. Invited paper at the European Council for an Energy Efficient Economy 
(ECEEE) 1993 Summer Study.  Principal author. 

 
6. Mistakes, Misconceptions, and Misnomers in DSM Cost-Effectiveness Analysis. Peer reviewed 

paper at the ACEEE 1994 Summer Study.  Principal author and presenter.  
 
7. A Social Cost Analysis of Alternative Fuels for Light Vehicles. Energy Strategies for a Sustainable 

Transportation System, ACEEE. Washington, DC. 1995. 
 
8. Strategies for Reducing Energy Consumption in the Texas Transportation Sector. Project for the 

Texas Sustainable Energy Development Council. Austin, Texas. June 1995.  Co-author. 
 
9. Evaluation of Food Processing Effluent Treatment Alternatives. Paper presented at the American 

Chemical Society meeting, Las Vegas, Nevada. December 1997.  Co-Author. 
 
10. Market Transformation Effect Indicators for Government, Utilities, Retailers and Manufacturers. 

Invited panelist in a roundtable discussion at the American Council for an Energy Efficient Economy 
(ACEEE) 1998 Summer Study. 

 
11. California: Crisis Over?  Project Finance NewsWire, Chadbourne & Parke. October 2001. Co-

author. 
 
12. California: Back to Basics or Déjà Vu? Natural Gas & Electricity, Volume 20, Number 12. July 

2004. Co-author. 
 
13. Nuclear Fuel Reprocessing: Issues and Future Prospects.  Report for the California Energy 

Commission. (Final Draft). March 2006. Co-author. 
 
14. AB 1632 Assessment of California’s Operating Nuclear Plants. California Energy Commission, 

CEC-100-2008-005-F. October 2008. Co-author. 
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15. Framework for Evaluating Greenhouse Gas Implications of Natural Gas-fired Power Plants in 
California. California Energy Commission, CEC-700-2009-009-F. May 2009. Co-author. 

 

PREPARED TESTIMONY 

 
1. Rhode Island Public Utilities Commission No. 2025                                                                                       

Prepared Testimony on Behalf of Rhode Island Department of Public Utilities and Carriers 
(Commission Staff). Testimony addressed the costs, savings, and cost-effectiveness of the proposed 
demand-side management programs of Providence Gas Company. April 1993.  

  
2. Pennsylvania Public Utility Commission R-943029                                                                                    

Prepared Testimony on Behalf of the Pennsylvania Office of Consumer Advocate. Testimony 
reviewed 1307(f) filing of Columbia Gas of Pennsylvania, particularly the impact of the proposed 
gas cost recovery mechanism on residential customers. May 1994. 

 
3. Public Utilities Commission of the State of Hawaii No. 94-0206                                                                    

Prepared Testimony on Behalf of the Gas Company of Hawaii (Gasco). Testimony identification of 
Gasco's concerns regarding HECO's proposed DSM programs for competitive energy end-use 
markets. December 1994. 

 
4. Arizona Corporation Commission No. E-00000A-02-0051, E-01345A-01-0822, E-00000A-01-0630. 

E01933A-02-0069, E-01933A-98-0471                                                                                                            
Rebuttal Testimony on Behalf of Constellation NewEnergy, Inc. and Strategic Energy, L.L.C.  
Testimony addressed the future of the Arizona Independent System Administrator. July 28, 2002. 

 
5. FERC Docket Nos. EL00-95-075 and EL00-98-063                                                                             

Affidavit on Behalf of Duke Energy Trading and Marketing LLC. March 20, 2003. 
 

6. CPUC Rulemaking 01-10-024  
Prepared Testimony on Behalf of the Alliance for Retail Energy Markets.  Testimony addressed the 
utility procurement plans with respect to resource adequacy.  June 23, 2003. 
 

7. CPUC Rulemaking 01-10-024                                                                                                                            
Rebuttal Testimony on Behalf of the Alliance for Retail Energy Markets. July 14, 2003. 
 

8. Arizona Corporation Commission No. E-00000A-02-0051                                                                          
Reply Testimony on Behalf of Constellation NewEnergy, Inc. and Strategic Energy L.L.C. August 
29, 2003. 
 

9. Arizona Corporation Commission No. E-01345A-03-0437                                                                                
Direct Testimony on Behalf of Constellation NewEnergy and Strategic Energy, Inc. February 3, 
2004. 
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10. Arizona Corporation Commission No. E-01345A-03-0437                                                                          
Cross Rebuttal Testimony of Mark E. Fulmer on Behalf of Constellation NewEnergy and Strategic 
Energy, Inc.  March 30, 2004. 
 

11. CPUC Rulemaking 03-10-003                                                                                                                      
Direct Testimony of Mark E. Fulmer on Behalf of The City and County of San Francisco on 
Community Choice Aggregation Transaction Costs.  April 15, 2004. 
 

12. CPUC Rulemaking 03-10-003                                                                                                          
Reply Testimony of Mark E. Fulmer on Behalf of The City and County of San Francisco on Cost 
Responsibility Surcharge for Community Choice Aggregation.  May 7, 2004. 
 

13. CPUC Rulemaking 03-10-003                                                                                                     
Rebuttal Testimony of Mark E. Fulmer on Behalf of The City and County of San Francisco on Cost 
Responsibility Surcharge for Community Choice Aggregation.  May 20, 2004. 
 

14. CPUC Rulemaking 04-04-003                                                                                                      
Testimony of Mark Fulmer on Behalf of Strategic Energy LLC and Constellation NewEnergy 
concerning the Long Term Procurement Plans of PG&E, SCE and SDG&E.  August 6, 2004. 
 

15. CPUC Rulemaking 04-04-003                                                                                                     
Rebuttal Testimony of Mark Fulmer on Behalf of Strategic Energy LLC and Constellation 
NewEnergy concerning the Long Term Procurement Plans of PG&E, SCE and SDG&E.  August 20, 
2004. 

 
16. CPUC Rulemaking 03-10-003                                                                                                     

Opening Testimony of Mark E. Fulmer on Behalf of the City and County of San Francisco on 
Allocation of Costs for Community Choice Aggregation Phase 2.  April 28, 2005. 
 

17. CPUC Rulemaking 04-12-014                                                                                                 
Testimony of Mark E. Fulmer on Behalf of the Alliance for Retail Energy Markets Concerning 
SCE’s Test Year 2006 General Rate Case Application. May 6, 2005.  
 

18. CPUC Rulemaking 03-10-003                                                                                                     
Rebuttal Testimony of Mark E. Fulmer on Behalf of the City and County of San Francisco on 
Allocation of Costs for Community Choice Aggregation Phase 2. May 16, 2005.  
 

19. CPUC Rulemaking 04-12-014                                                                                                       
Testimony of Mark E. Fulmer on Behalf of the Alliance for Retail Energy Markets Concerning 
SCE’s Test Year 2006 General Rate Case Application. May 25, 2005. 
 

20. CPUC Application 06-03-005                                                                                                        
Testimony of Mark E. Fulmer on Behalf of the Direct Access Customer Coalition Concerning Phase 
2 of the PG&E’s 2007 General Rate Case Marginal Cost, Revenue Allocation and Rate Design. 
October 27, 2006. 
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21. CPUC Application 07-01-045                                                                                                  
Testimony of Mark E. Fulmer on Behalf of The Alliance for Retail Energy Markets and The 
California Manufacturers and Technology Association Concerning SCE’s Application to Update is 
Direct Access and Other Service Fees. June 22, 2007. 
 

22. CPUC Rulemaking 08-03-002                                                                                                      
Testimony of Mark Fulmer Behalf of Debenham Energy, LLC. Concerning Tariffs Supportive of 
Green Distributed Generation. October 31, 2008. 
 

23. CPUC Application 09-02-022                                                                                                                 
Testimony of Mark E. Fulmer on Behalf of The Direct Access Customer Coalition Concerning 
PG&E’s 2009 Rate Design Window Application. July 31, 2009. 
 

24. CPUC Application 09-02-019                                                                                                                 
Testimony of Mark E. Fulmer on Behalf of the Direct Access Customer Coalition Concerning the 
Cost Recovery Proposed By PG&E in its Application to Implement a Photovoltaic Program. August 
14, 2009.  
 

25. Superior Court of San Francisco                                                                                                  
Deposition of Mark E. Fulmer on Behalf of the City and County of San Francisco in PG&E v. 
CCSF. (Verbal deposition only.) September 2, 2009.  
 

26. California Superior Court of San Francisco Court Case No. CGC-07-470086   Testimony of Mark E. 
Fulmer on Behalf of the City and County of San Francisco in PG&E v. City and County of San 
Francisco. (Trial exhibits only in electronic file.) September 25, 2009. 
 

27. CPUC Application 09-12-020                                                                                                                   
Testimony of Mark E. Fulmer on Behalf of The Direct Access Customer Coalition Concerning 
Phase 1 of PG&E’s Test Year 2011 General Rate Case. May 19, 2010. 
 

28. CPUC Application 10-03-014                                                                                                                   
Testimony of Mark E. Fulmer on Behalf of the Direct Access Customer Coalition Concerning Phase 
2 of PG&E’s Test Year 2011 General Rate Case Application. October 6, 2010. 
 

29. CPUC Rulemaking 07-05-025                                                                                                                      
Testimony of John P. Dalessi, Mark E. Fulmer, Margaret A. Meal  on Behalf of the Joint Parties on a 
Fair and Reasonable Methodology to Determine the Power Charge Indifference Adjustment (PCIA) 
and the Competition Transition Charge (CTC). January 31, 2011. 
 

30. CPUC Rulemaking 07-05-025                                                                                                                  
Testimony of Mark E. Fulmer on Behalf of the Direct Access Parties Concerning the Transitional 
Bundled Service Rate, Direct Access Switching Rules, Minimum Stay Provisions, and Energy 
Service Provider Financial Security Requirements. January 31, 2011. 
 

31. CPUC Rulemaking 07-05-025                                                                                                                         
Rebuttal Testimony of Mark E. Fulmer on Behalf of The Direct Access Parties Concerning the 
Transitional Bundled Service Rate, Direct Access Switching Rules, Minimum Stay Provisions, and 
Energy Service Provider Financial Security Requirements. February 25, 2011. 
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32. CPUC Rulemaking 07-05-025                                                                                                               
Rebuttal Testimony of John P. Dalessi, Mark E. Fulmer, Margaret A. Meal  on Behalf of The Joint 
Parties on a Fair And Reasonable Methodology to Determine the Power Charge Indifference 
Adjustment (PCIA) and the Competition Transition Charge (CTC). February 25, 2011.  
 

33. CPUC Application A.11-03-001, 11-03-002, 11-03-003 
Testimony of Mark E. Fulmer on Behalf of The Direct Access Customer Coalition and The Alliance 
for Retail Energy Markets Concerning Competitive Issues in the 2012-2014 Demand Response 
Program Proposals. June 15, 2011. 
 

34. CPUC Application 11-03-001, 11-03-002, 11-03-003  
Rebuttal Testimony of Mark E. Fulmer on Behalf of The Direct Access Customer Coalition and The   
Alliance for Retail Energy Markets Concerning Competitive Issues in the 2012-2014 Demand 
Response Program Proposals. July 11, 2011. 
 

35. CPUC Application 11-06-004 
Testimony of Mark E. Fulmer on Behalf of the Direct Access Customer Coalition and the Alliance 
for Retail Energy Markets concerning PG&E’s 2012 Energy Resource Recovery Account (ERRA) 
and 2012 Generation Non-bypassable Charges Forecast. August 26, 2011. 
 

36. CPUC Application 11-05-023                                                                                                                     
Testimony of Mark Fulmer on Behalf of the Direct Access Customer Coalition, the Alliance for 
Retail Energy Markets and the Western Power Trading Forum concerning the Application of 
SDG&E for Authority to Enter into Purchase power Tolling Agreements with Escondido Energy 
Center, Pio Pico Energy Center, and Quail Brush Power. September 22, 2011.   
 

37. CPUC Application 11-06-007 
Testimony of Mark Fulmer on Behalf of the Direct Access Customer Coalition Concerning Phase 2 
of SCE’s Test Year 2012 General Rate Case Application. February 6, 2012. 
 

38. CPUC Application 11-12-009 
Testimony of Mark E. Fulmer on Behalf of the Direct Access Customer Coalition, the Alliance for 
Retails Energy Markets and the City and County of San Francisco Concerning PG&E’s Application 
to Revise Direct Access and Community choice Aggregation Service Fees. May 14, 2012. 
 

39. CPUC Rulemaking 12-03-014 
Testimony on Behalf of the Alliance for Retail Markets, Direct Access Customer Coalition, and 
Marin Energy Authority. With Sue Mara. June 25, 2012. 
 

40.  CPUC Rulemaking 12-03-014 
Reply Testimony on Behalf of the Alliance for Retail Energy Markets, Direct Access Customer 
Coalition, and Marin Energy Authority. With Sue Mara. July 23, 2012. 
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41. CPUC Application 12-03-001 

Testimony of Mark Fulmer on Behalf of the Alliance for Retail Energy Markets Concerning PG&E 
Company's Application to Implement Economic Development Rates for 2013-2017. August 24, 
2012. 
 

42. CPUC Application 12-02-001 
Rebuttal Testimony of Mark E. Fulmer on Behalf of the Alliance for Retail Energy Markets 
Concerning PG&E’s Application to Implement Economic Development Rates for 2013-2017. 
October 19, 2012. 
 

43. CPUC Application 12-04-020 
      Testimony of Mark Fulmer on Behalf of the Alliance for Retail Energy Markets, the Direct Access 

Customer Coalition and 3 Phases Renewables Regarding PG&E’s Application to Establish a Green 
Option Tariff.  October 19, 2012. 
 

44. CPUC Application 12-04-020 
Rebuttal Testimony of Mark Fulmer on Behalf of the Alliance for Retail Energy Markets, the Direct 
Access Customer Coalition and 3 Phases Renewables Regarding PG&E’s Application to Establish a 
Green Option Tariff. November 9, 2012. 
 

45. CPUC Application 11-11-002 
Testimony of Mark Fulmer on Behalf of the City of Long Beach. November 16, 2012. 
 

46. CPUC Application11-11-002 
Rebuttal Testimony of Mark Fulmer on Behalf of the City of Long Beach. December 14, 2012. 
 

47. CPUC Investigation 12-10-013 
Testimony of Mark Fulmer on Behalf of the Alliance for Retail Energy Markets and the Direct 
Access Customer Coalition Regarding the Rate Treatment of the San Onofre Nuclear Generating 
Station. September 10, 2013. 
 

48. CPUC Application 13-06-015 
Testimony of Mark Fulmer on Behalf of the Alliance for Retail Energy Markets and the Direct 
Access Customer Coalition Regarding SDG&E’s Application for Approval of an Amended Power 
Purchase Tolling Agreement with Pio Pico Energy Center. September 20, 2013.  
 

49. CPUC Investigation12-10-013 
Rebuttal Testimony of Mark Fulmer on Behalf of the Alliance for Retail Energy Markets and the 
Direct Access Customer Coalition Regarding the Rate Treatment of the San Onofre Nuclear 
Generating Station. September 23, 2013. 
 

50. CPUC Application 13-06-015 
     Rebuttal Testimony of Mark Fulmer on Behalf of the Alliance for Retail Energy Markets and the 

Direct Access Customer Coalition Regarding SDG&E’s Application for Approval of an Amended 
Power Purchase Tolling Agreement with Pio Pico Energy Center. October 4, 2013. 
 
 

51. CPUC Application 13-08-004 
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Testimony of Mark Fulmer on Behalf of the Alliance for Retail Energy Markets and the Direct 
Access Customer Coalition Regarding the SCE’s 2014 “ERRA” Forecast. November 20, 2013. 
 

52. CPUC Application 13-06-011 
Testimony of Mark Fulmer on Behalf of the Core Transport Agent Consortium Concerning PG&E’s  
Core Gas Capacity Planning Range. November 20, 2013. 
 

53. CPUC Application 13-04-012 
Testimony of Mark E. Fulmer on Behalf of the Direct Access Customer Coalition Concerning Phase 
2 of PG&E’s  Test Year 2014 General Rate Case Application. December 13, 2013. 
 

54. CPUC Application 13-06-011 
Testimony of Mark Fulmer on Behalf of the Core Transport Agent Consortium Concerning PG&E’s  
Core Gas Capacity Planning Range. December 18, 2013. 
 

55. CPUC Application 13-12-012/Investigation 14-06-016 
Testimony of Mark Fulmer on Behalf of the Core Transport Agent Consortium Concerning Core 
Transport Issues in PG&E’s Gas Transmission and Storage Rate Case and Consolidated Order 
Instituting Investigation. August 11, 2014. 
 

56. New Mexico Public Regulation Commission Case No. 13-00390-UT 
Direct Testimony of Mark E. Fulmer on Behalf of Renewable Energy Industries Association of New 
Mexico. August 29, 2014. 
 

57. CPUC Application 14-05-024 
Rebuttal Testimony of Mark Fulmer on Behalf of the Alliance for Retail Energy Markets and the 
Direct Access Customer Coalition. September 2, 2014. 
 

58. CPUC Application 13-12-012 
Rebuttal Testimony of Mark Fulmer on Behalf of the Core Transport Agent Consortium Concerning 
Core Transport Issues In PG&E’s Gas Transmission and Storage Rate Case. September 15, 2014. 
 

59. CPUC Rulemaking 12-06-013 
Direct Testimony of Mark Fulmer on Behalf of the Interstate Renewable Energy Council, Inc. 
Concerning Residential Electric Rate Design Reform. September 15, 2014. 
 

60. CPUC Application 14-06-011 
Testimony of Mark Fulmer on Behalf of the Alliance for Retail Energy Markets, the Direct Access 
Customer Coalition and the Public Agency Coalition. October 3, 2014. 
 

61. Washington Utilities & Transportation Commission Docket UE-140762 ET AL. 
Direct Testimony of Mark Fulmer on Behalf of the Alliance for Solar Choice. October 10, 2014. 
 

62. CPUC Rulemaking 12-06-013 
Rebuttal Testimony of Mark Fulmer on Behalf of the Interstate Renewable Energy Council, Inc. 
Concerning Residential Electric Rate Design Reform. October 17, 2014. 
 

63. Washington Utilities & Transportation Commission Docket UE-140762 ET AL. 
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Cross-Answering Testimony of Mark Fulmer on Behalf of the Alliance for Solar Choice. November 
14, 2014. 
 

64. CPUC Application 14-06-014 
Testimony of Mark E. Fulmer on Behalf of the Direct Access Customer Coalition Concerning Phase 
2 of SCE’s Test Year 2015 General Rate Case Application. March 13, 2015. 
 

65. CPUC Application 14-06-014 
Testimony of Mark E. Fulmer on SCE’s Application to Establish Marginal Costs, Allocate 
Revenues, Design Rates, and Implement Additional Dynamic Pricing Rates. March 13, 2015. 
 

66. CPUC Application 13-12-013 
Testimony of Mark Fulmer on Behalf of the City of Long Beach, Gas & Oil Department. May, 8, 
2015. 
 

67. CPUC Application 14-11-003 
Testimony of Briana Kobor, Laura Norin, and Mark Fulmer on Behalf of the Utility Consumers' 
Action Network Concerning Sempra's Revenue Requirement Proposals for SDG&E and SoCal Gas. 
May 15, 2015. 
 

68. CPUC Application 13-12-013 
Rebuttal Testimony of Mark Fulmer on Behalf of the City of Long Beach, Gas & Oil Department. 
June 12, 2015. 
 

69. CPUC Application 14-12-017 
Testimony of Mark Fulmer on Behalf of the City of Long Beach, Gas & Oil Department. June 22, 
2015. 
 

70. CPUC Application 14-12-007 
Testimony of Mark Fulmer and Laura Norin on Behalf of the Utility Consumers' Action Network 
Concerning Risk Assignment of SONGS Decommissioning Costs. July 15, 2015. 
 

71. Federal Energy Regulatory Commission Docket Nos. EL02-60-007, EL02-62-006 (Consolidated) 
Answering Testimony of Mark Fulmer on Behalf of Shell Energy North America (US), L.P. July 21, 
2015. 
 

72. CPUC Application 14-12-007 
Rebuttal Testimony of Mark Fulmer and Laura Norin on Behalf of the Utility Consumers' Action 
Network Concerning Risk Assignment of SONGS Decommissioning Costs. August 3, 2015. 
 
 



EXHIBIT A-2 



��&8>=1 )*,4.; �;2?.
�&>2=.��
��12,*08
� !���� $*0. � 8/ �

������������������
" * 7 * 0 . 6 . 7 = �� 8 7 < > 5 = 2 7 0

&.9=.6+.;���
����

�
������������������ �������������
��		���������� ��� ���������������

�		����������

'12<�78=.�9;8?2-.< <86. *--2=287*5�+*,40;8>7-�=1*=�2<�78=�27,5>-.-�27�=1. ;.98;=<
�+8=1�87�=1.

6.=18-8580B�@.�><.-�*7-�87�68;.�;.,.7=�-.?.5896.7=<�87�,8<=�

�����������

�2;<=
�<86.�-./272=287<� �������������
��		���������� *26.-�=8�6.*<>;.�=1.�,><=86.;�*,:>2<2=287�,8<=

*=�;.<2-.7=2*5�<85*;�-.*5.;<���).�-./27.�,><=86.;�*,:>2<2=287�,8<=�*<�=1.�=8=*5�,8<=�=8�0.7.;*=.�8;�*,:>2;.

5.*-<�*7-�=>;7�=1.6�27=8�<207.-�,><=86.;�,87=;*,=<���'12<�2<�<2625*;�=8
�+>=�78=�*5@*B<�=1.�<*6.�*<
�=1.

=8=*5�,8<=�8/�6*;4.=270�*7-�<*5.<�*<�<18@7�27�*�,869*7BE<�27,86.�<=*=.6.7=�

�����������������		���������� *26.-�=8�6.*<>;.�=1.�,8<=�8/�27<=*55270�;.<2-.7=2*5�,8<=�<B<=.6<���'12<�@*<

-./27.-�*<�=1.�=8=*5�,8<= =8�=1.�27<=*55.;��� 7�8=1.;�@8;-<
�=1.�27<=*55*=287�,8<=�/20>;.<�02?.7�27�=1*=�;.98;=

-8�78=�27,5>-. ,><=86.;�*,:>2<2=287�,8<=
�,8;98;*=.�8?.;1.*-��8=1.;�=1*7�/8; =1.�27<=*55*=287�/>7,=287	


0.7.;*5���*-6272<=;*=2?.�.A9.7<.<
�8; *7B�27<=*55.;�9;8/2=�

	����������

�8=1�;.98;=<�><.-�@1*=�@.�,*55�=1.�F<,>59=>;.�6.=18-G�=8�,*5,>5*=.�,8<=<���'1.�9*;=2,29*7=<�27�.*,1

<=>-B�*0;..-�=8�<1*;.�.A=;.6.5B�-.=*25.-�/27*7,2*5�*7-�89.;*=270�-*=*�@2=1�><���).�<=*;=.-�@2=1�=1.�=8=*5

,8<=�27�=1.�+><27.<<�*7-�=1.7�;.68?.-�.?.;B=1270�@.�-2-�78=�+.52.?.�@*<�,><=86.;�*,:>2<2=287�,8<=�8;

27<=*55*=287�,8<=����>;=1.;68;.
�+.,*><.�@.�1*-�*,,.<<�=8�<>,1�-.=*25.-�27/8;6*=287�@.�@.;.�*+5.�=8

,;.*=.�<=*7-*;-2C.-�-./272=287< 8/ ,><=86.;�*,:>2<2=287�8;�27<=*55*=287�,8<=��� 7�8=1.;�@8;-<
�=1.

9*;=2,29*7=<�-2-�78=�;.98;=�,><=86.;�*,:>2<2=287�8;�27<=*55*=287�,8<= =1.6<.5?.<���'1.B�.<<.7=2*55B�0*?.�><

� ,8<=<�*7-�@.�-.=.;627.-D+*<.-�87�,87<2<=.7=�-./272=287<�*,;8<<�-.*5.;<D@1*=�=8�27,5>-.�8;

.A,5>-.�/;86�.*,1�,*=.08;B����<�*�;.<>5=
�@.�*;.�,87/2-.7=�=1*=�8>;�/20>;.<�7.2=1.;�>7-.; 78;�8?.;<=*=.

=1.�*,=>*5�,8<=<�

&86.�8=1.;�8;0*72C*=287<�1*?.�9>+52<1.-�.<=26*=.<�8/�,><=86.;�*,:>2<2=287�*7-�27<=*55*=287�,8<=�+*<.-

87�-2//.;.7=�6.=18-85802.<���#7.�,86687�*99;8*,1�2<�@1*=�@.�,*55�=1.�F<>;?.B�6.=18-G���'B92,*55B
�=12<

*99;8*,1�27?85?.< <.7-270�*�<>;?.B�=8�*�7>6+.;�8/�-.*5.;��8;�27<=*55.;<	�=1*=�*<4<�/8;�9*;=2,29*7=<�=8

.<=26*=.�=1.2;�,8<=<�27�<.?.;*5�1201�5.?.5�,*=.08;2.<����8;�.A*695.
�<>,1�*�<>;?.B�6201=�*<4 *�-.*5.;�=8

;.98;= 2=<�,><=86.;�*,:>2<2=287�,8<=
�8;�=1.�*68>7=�2=�<9.7-<�87�6*;4.=270�8/�?*;28><�<8;=<� '12<�2<

9;8+5.6*=2,�/8;�<.?.;*5�;.*<87<����2;<=
�78=�.?.;B�8;0*72C*=287�1*<�=1.�<*6.�>7-.;<=*7-270�8/�=.;6<�<>,1

*<�F,><=86.;�*,:>2<2=287�,8<=G�8;�.?.7�F27<=*55*=287�,8<=G���&.,87-
�2=�*<<>6.<�=1.�*7<@.;<�*;.

,869;.1.7<2?.�*7-�-8�78=�862=�,8<=<
�.2=1.;�>727=.7=287*55B�8;�27=.7=287*55B���'12;-
�6*7B�<85*;�-.*5.;�

27<=*55.;<�*;.�<6*55�,869*72.<�=1*=�-8�78=�1*?.�;8+><=�,8<=�*,,8>7=270�8;�;.98;=270�=1*=�;855<�>9�=1.<.

/20>;.<�.*<25B�



&.9=.6+.;���
���� $*0. � 8/ �

������������������
" * 7 * 0 . 6 . 7 = �� 8 7 < > 5 = 2 7 0

�B�@*B�8/�.A*695.
�@.�@8;4.-�@2=1�87.�,869*7B�=1*=�=85-�><�*+8>=�87.�<>,1�<>;?.B�=1*=�*<4.-�/8;

=8=*5�*-?.;=2<270�,8<=<�9.;�,><=86.;��@12,1�8>;�,52.7=�9;8?2-.-	���&>+<.:>.7=5B
�=12<�95><�=1.�,8<=�8/�=1.

<*5.<�=.*6�@*<�,87/5*=.-�@2=1�=8=*5�,><=86.;�*,:>2<2=287�,8<=����8@.?.;
�=12< =8=*55B�862==.-�=1.�,8<=

=1.�6*;4.=270�=.*6�2=<.5/�*7-�=1.�,8<=�8/�9;8->,270�*-<�27�=1.�/2;<=�95*,.�

�78=1.;�@*B�=8�.<=26*=.�=1.<.�,8<=<�2<�><270�/27*7,2*5�<=*=.6.7=�*7*5B<2<���'12<�2<�68;.�><./>5�*=

8;0*72C*=287<�=1*=�1*?.�5*;0.;�/27*7,.�-.9*;=6.7=<����?.7�<8
�2=�,*7�+.�9;8+5.6*=2,����8;�.A*695.
�<86.

-.*5.;<�27,5>-.�=1.�,8<=�8/�<*5.<�,8662<<287<�27�,8<=�8/�088-<�<85-���'1><
�5884270�*=�=1.�F<*5.<��

6*;4.=270G�527.�8/�*�$�!�-8.<�78=�*5@*B<�02?.�*�,8695.=.�92,=>;.�8/�,><=86.;�*,:>2<2=287�,8<=��� 7

*--2=287
�/8;�9>+52,�,869*72.<�524.�&85*;�2=B
�&>7%>7
�*7-�(2?27=�=1*=�*5<8�><.�/27*7,270
����$

;.:>2;.6.7=<�6*B 6*4. =1.2;�/27*7,2*5<�.A=;.6.5B�-2//2,>5=�=8�27=.;9;.=����27*55B
�6*7B�,869*72.<�27<=*55

+8=1�;.<2-.7=2*5�*7-�,866.;,2*5�<85*;���'1><
�.<=26*=.<�+*<.-�87�+5.7-.-�/27*7,2*5�<=*=.6.7=<�6*B

>7-.;.<=26*=.�;.<2-.7=2*5�27<=*55*=287�,8<=<�<27,. ,866.;,2*5�,8<=<�*;.�0.7.;*55B�58@.;��87�*�9.;�)*==

+*<2<	�


��������������

)88-5*@7�1*<�,8695.=.-�*�7>6+.;�8/�9;83.,=<�27�,><=86.;�*,:>2<2=287�,8<=�*7-�27<=*55*=287�,8<=

+.7,16*;4270
�.<=26*=287
�*7-�89=262C*=287�87�*�9;89;2.=*;B�+*<2<�<27,.�=1.�9>+52,*=287�8/�=1.�=@8

*==*,1.-�;.98;=<�

 7�8>;�.A9.;2.7,.
�=1.�,8<=�8/�,><=86.;�*,:>2<2=287�1*<�78=�-.,;.*<.-�<2072/2,*7=5B�27�=1.�9*<=�=1;..

B.*;<
�*=�5.*<=�*6870�F<6*55.;G�-.*5.;<��=18<.�78=�27�=1.�=89�=1;..�8;�<8 27�=1.�,8>7=;B	� �8;�.A*695.


@.�@8;4.-�@2=1 =@8 �*52/8;72*�<85*; -.*5.;<�@18<.�����,><=86.;�*,:>2<2=287�,8<=< *?.;*0.-����� 9.;

)*==
�@12,1�,869*;.<�@2=1�=1.������9.;�)*==�/;86�8>;�.*;52.;�<=>-B� '12<�;*70.�2<�*5<8�,87<2<=.7=�@2=1

@1*=�=12;-�9*;=2.<�,1*;0.�<85*;�,869*72.<�/8;�,58<.-�<*5.<�,87=;*,=<�

 7<=*55*=287�,8<=<�1*?.�-./272=.5B�-.,;.*<.-
�18@.?.;� ).�@8;4.-�@2=1�<2A�-.*5.;<�.*;52.;�=12<�B.*;�87

2<<>.< ;.5*=270�=8�27<=*55*=287�,8<=<����<�9*;=�8/�=1.�=1*=�9;83.,=�@.�6.*<>;.-�=1.2;�,8<=<�><270�=1.�<*6.

6.=18-8580B�-.<,;2+.-�*+8?.� '1.2;�*?.;*0.�27<=*55*=287�,8<=�27�=1.�/2;<=�:>*;=.;�@*<������
�@12,1�2<

-8@7�*99;8A26*=.5B�����27�=1.�=1;..�B.*;< <27,. �����������������		���������� @*<�9>+52<1.-�

�?.;*0.�;.?.7>.�*=�=18<.�-.*5.;<�@*<�������9.;�)*==
�5.*?270�������/8;�,><=86.;�*,:>2<2=287
�8?.;1.*-


*7-�9;8/2=� �?.;*0.��� '���6*;027�@*<����



��  ���(���$$ ���%�$ ���������%�� �$&�%���

���������
�����������
������	�����������������

•  ��������������!�����������	���������������������	������������������	��������	����

– 	�$&#�$�� �� $%$��#�� ��%%�������&$��* &�����,%��� (�% ��$��� #�%����$!���������* ��������

– ��� ($��!!��$�% ��!!��$�� �!�#�$ �$ + �������#��# ������$�(������ (���'���� $%$�� ����������������'��

��%�� #*

•  �����������!��	�	� 
��������	���������	��������!��	���������������������������	������

– -��������(��%�* &#��&$% ��#���"&�$�%� ��� $%��$.

– ��*���$$� #�&���#�$%���%��� $%$����%�� �������#��# ����� %��� (�% ��$��� #�%���

– 
�#�$���'����$!�#�%��������%� �$�(��%��$�����&��������������'�����%�� #��$������-�&$% ��#���"&�$�%� ��� $%.� #

-��$%����%� ��� $%.

•  ���	���	����	����������!��	��
���������������	��

– �&%�� �������$�% �&���#$%����(��#��� $%$��#�����%���$%�%����%$�����! $$���*������$ ������&$%���%$

– � �����#�$�����&���$���$�� ���$$� �$����� $%� ���  �$�$ �����&%�%��$��$�!# !�#�*�� �$���#������&$% ��#

��"&�$�%� ��� $%

– � �����#�$�!&%� ��*���%�#���$��)!��$���������� $ -��$%����%� ��� $%.�����&��$�� %�����������!�#%� �� !�)

– ����% ���$&#���)!��$�$��#���!!# !#��%��*���� ��%���% �#�$����%����'$��� ���#�����$ ��#���'�$� �$� #� %��#

�&$���$$�$



4DD9A6LC��HHD8>6I:H
/=J=CAIAJP �%KJOQ H P EJC

0DA6G�'CHI6AA6I>DC�#;;:8I>K:C:HH

0:EI:B7:G���������

4AREOEKJ A



�9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�76<-6<;

• 'CIGD9J8I>DC�6C9�:M:8JI>K:�HJBB6GN

• -K:G6AA�>CHI6AA6I>DC�8DHI�6C9�HI6C96G9>O:9�<GDHH�B6G<>CH

• +D9JA:H�6C9�>CK:GI:GH

• 'CHI6AA6I>DC�I>B:A>C:H

• *67DG

• 36G>67>A>IN��6�=>99:C 8DHI

•  6A6C8:�D;�HNHI:B�=6G9L6G:

• -I=:G�:ME:CH:H

• 0JBB6GN



�9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�*7=<�(77,4)?6��;;7+1)<-;

• +6C6<:B:CI�8DCHJAI>C<�;>GB�L>I=

H><C>;>86CI�:ME:G>:C8:�>C�HDA6G�

– )K�PK�I=NGAP�=J@�>QOEJAOO�OPN=PACU�BKN�RAJ@KNO

– 4AOE@AJPE=H�OKH=N�BEJ=J?A

– 4AOE@AJPE=H�@A=HAN�>QOEJAOO�OPN=PACU

– %KILAPEPERA�=J=HUOEO

• -;;>8:H�>C�!=>86<D�6C9�06C�$G6C8>H8D

• !DBE:I>I>K:�69K6CI6<:
• %GDLI=
• .GD;>IH

• 'CK:HIDG�G:IJGCH
• +>HH>DC�;JA;>AAB:CI



�9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�@-+=<1>-�;=55):A

• 4DD9A6LC�8DAA:8I:9��G:K>:L:9��6C9�6C6ANO:9�;>C6C8>6A�6C9�DE:G6I>DC6A�96I6�;DG����2�0�

G:H>9:CI>6A�HDA6G�>CHI6AA:GH�;DG�I=:����BDCI=H�:C9>C<�(JC:���������

• ":6A:GH�HE:CI�6C�6K:G6<:�D;���������46II�DC�>CHI6AA6I>DCH

– 6DAU�OLAJP���������9=PP�=@FQOPA@�BKN�SDAPDAN�PDAU�LQN?D=OA�EJRANPANO�=J@�IK@QHAO�BKN�HA=OAO

– 'T?HQ@EJC�IK@QHAO�=J@�EJRANPANO��=RAN=CA�EJOP=HH=PEKJ�?KOP�S=O���������9=PP

– 6DA�H=NCAOP�?KILKJAJP�KB�?KOP�AT�IK@QHAO�=J@�EJRANPANO�EO�H=>KN��=P���������9=PP

•  N�B6I8=>C<�ADL�8DHI�9:6A:GH�>C�:68=�86I:<DGN��9:6A:GH�8DJA9�>CHI6AA�;DG�������ID���������46II

• ":6A:G�<GDHH�B6G<>CH�6K:G6<:9�DCAN�����D;�G:K:CJ:

– 9A�QOA@�=�OP=J@=N@�OAP�KB�?KOPO�=?NKOO�=HH�@A=HANO�PK�AJOQNA�?KIL=N=>EHEPU

• 2H:�D;�B>8GD>CK:GI:GH�6EE:6GH�ID�9:8G:6H:�9:H><C�8DHIH�7N�67DJI���������46II

• 36G>67>A>IN�6C9�JC8:GI6>CIN�>C�I=:�>CHI6AA6I>DC�I>B:A>C:�9G>K:H�JE�A67DG�8DHI�6C9�>CK:CIDGN

• ":6A:GH�86C�G:9J8:�8DHIH�7N�;DAADL>C<�I=:����G:8DBB:C96I>DCH�HJBB6G>O:9�DC�E6<:���

• 1D�L>C�ADN6AIN�6C9�EG>8>C<�EDL:G��K:C9DGH�H=DJA9�;D8JH�DC�EG:9>8I67>A>IN

0KPAO� 'T?ALP�SDANA�JKPA@��=HH�?KOPO�EJ�PDEO�@K?QIAJP�=NA�EJ�����9=PP�&%�=P�56%�



�9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�-<)14-,�.16)6+1)4�)6,�78-:)<16/�,)<)�8:7>1,-,�*A �� +7


;876;7:16/�;74):�,-)4-:;

5I=HH

�

/A@EQI

�

.=NCA

�

":6A:G

0>O:

9AOP

�

'=OP

�

.G>B6GN�":6A:G

%:D<G6E=N

!6I:<DGN 0NHI:BH�0DA9���+DCI=

5I=HH  ��

/A@EQI �����

.=NCA ��



�9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

*67DG*67DG

.GD9J8I>K>IN.GD9J8I>K>IN /6I:/6I:

 6;<)44)<176�+7;<�1;�76-�7.�.7=: 5)27:�8:7.1<�4->-:; .7:

;74):�16;<)44)<176�*=;16-;;-;

-E:G6I>C<

.GD;>I

-E:G6I>C<

.GD;>I

/:K:CJ:/:K:CJ:
'CHI6AA6I>DC

!DHI

'CHI6AA6I>DC

!DHI

�8FJ>H>I>DC

!DHI


�8FJ>H>I>DC

!DHI


%��

!DHI

%��

!DHI

+D9JA:H+D9JA:H
 -0

&6G9L6G:

 -0

&6G9L6G:
'CK:GI:GH'CK:GI:GH

-I=:G

'CHI6AA�!DHIH

-I=:G

'CHI6AA�!DHIH

'CHI6AA6I>DC

-K:G=:69T

'CHI6AA6I>DC

-K:G=:69T

��$D8JH�D;�I=>H�EGD?:8I

0KPAO� ��#?MQEOEPEKJ�?KOP�S=O�PDA�BK?QO�KJ�=J�A=NHEAN�9KK@H=SJ�LNKFA?P� 5KH=N�/=NGAPEJC�'BBA?PERAJAOO��LQ>HEODA@�EJ�/=N?D������

5KIA�@A=HANO�=HOK�EJPANJ=HHU�LNKRE@A�HA=OA�=J@�22#�BEJ=J?EJC��?NA=PEJC�=�BEBPD�HARAN�KJ�KLAN=PEJC�LNKBEP�

_�1??QL=J?U�ATLAJOAO 
BKN�AT=ILHA��BKN�= S=NADKQOA���+6�=PPNE>QP=>HA�PK�KLAN=PEKJO��=J@�KLAN=PEKJO�I=J=CAIAJP�AILHKUIAJP�?KOPO�



�9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

(77,4)?6�=;-,�<0-�.7447?16/�,-.161<176;�.7:�<01;

8:72-+<�

/:K:CJ:

*:HH���'CHI6AA6I>DC�!DHI��6�@�6��!DHI�D;�06A:H��!DHI�D;�%DD9H�0DA9	

/K@QHAO

+JRANPANO

$15�D=N@S=NA�
N=?GEJC��?=>HEJC��IKJEPKNEJC��AP?��

5=HAO�P=TAO�L=E@�

(NAECDP

.=>KN

5Q>?KJPN=?P�H=>KN�OANRE?AO

9KNGANO	�?KILAJO=PEKJ�EJOQN=J?A

6KKHO�=J@�EJOP=HH=PEKJ�NAH=PA@�+6

2ANIEP�=J@�=LLHE?=PEKJ�BAAO

8ADE?HA�=J@�PN=RAH�ATLAJOA

'MQELIAJP�NAJP=H

9=NN=JPU�ATLAJOA�KN�NAOANRA

+JOP=HH=PEKJ�NAH=PA@�KRANDA=@

%GDHH�+6G<>C

*:HH���0%��

-E:G6I>C<�.GD;>I

0KPAO� ��5=HAO�QOA�P=TAO�L=E@�>U�PDA�@A=HAN���5=HAO�=J@�QOA�P=TAO�L=U=>HA�>U�?KJOQIANO�KN�KPDAN�@KSJOPNA=I�?QOPKIANO�>QP�?KHHA?PA@�>U�PDA�@A=HAN�=NA�AT?HQ@A@�BNKI

>KPD�%1)5�=J@�NARAJQA�

1JHU�PDA�EJOP=HH=PEKJ�NAH=PA@�LKNPEKJ�KB�ATLAJOAO�=NA�EJ?HQ@A@�EJ�EJOP=HH=PEKJ�?KOP�

5)�#�EJ?HQ@AO�O=HAO��I=NGAPEJC��LANBKNI=J?A�>KJ@O��PN=EJEJC��CAJAN=H�HE=>EHEPU�EJOQN=J?A��=J@�=HH�KPDAN�ATLAJOAO�



�9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

&0-�8:15):A�.7+=;�7.�<01;�8:72-+<�1;�,-)4-:;C�16<-:6)4

16;<)44)<176�-+76751+;

����

����

����

����

����
����

����

����

����

����

����

/K@QHA +JRANPAN $15

*=N@S=NA

.=>KN

�5Q>O

1PDAN

+JOP=HH=PEKJ

%KOPO

+JOP=HH=PEKJ

1RANDA=@�

6KP=H�&A=HAN

%KOP

)NKOO

/=NCEJ��

&A=HAN	O

4ARAJQA��

2NE?A�PK

�2(���

%KJRANOEKJ

PK

����9�#%_

#IP�2=E@�>U

%KJOQIAN�
�

��9�#%�`

 G:6@9DLC�D;��K:G6<:�!DHI�D;�%DD9H�0DA9��6C9�.G>8:	

�����46II�"! :M8:EI�6H�CDI:9	�����BDCI=H�:C9>C<�(JC:���������	

0KJ��2(�5=HAO��1JHU

0KPAO� � 1??QL=J?U ATLAJOAO�
BKN�AT=ILHA��BKN�=�S=NADKQOA���+6�=PPNE>QP=>HA�PK�KLAN=PEKJO��=J@�KLAN=PEKJO�I=J=CAIAJP�AILHKUIAJP�?KOPO�

���#�@A=HAN\O�LNKBEP�EO�PDEO�CNKOO�I=NCEJ�IEJQO�O=HAO��I=NGAPEJC��=J@�)�#�ATLAJOAO

����6DEN@�2=NPU�(EJ=J?A�?KIL=JU

_�#OOQIAO��#%�9= O�!�&%�9= O�������

`�'T?HQ@EJC�=JU�O=HAO�P=T�L=U=>HA�>U�?KJOQIAN

2NEI=NU�LNKFA?P�BK?QO



�9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�76<-6<;

• 'CIGD9J8I>DC�6C9�:M:8JI>K:�HJBB6GN

• -K:G6AA�>CHI6AA6I>DC�8DHI�6C9�HI6C96G9>O:9�<GDHH�B6G<>CH

• +D9JA:H�6C9�>CK:GI:GH

• 'CHI6AA6I>DC�I>B:A>C:H

• *67DG

• 36G>67>A>IN��6�=>99:C�8DHI

•  6A6C8:�D;�HNHI:B�=6G9L6G:

• -I=:G�:ME:CH:H

• 0JBB6GN



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

����

����

����

����

����

����

����

����

����

����

����

#RC

#

+

%

,

(

&

'

$

)

*

"
:
6
A:
GH

!DHI�D;�%DD9H�0DA9

�����46II	

�-)4-:;�;8-6<�������8-:�()<<�76�16;<)44)<176;	�7:������

),2=;<-,�.7:�8=:+0);16/�)88:7)+0�)6,�<1516/

• !DHI�D;�%DD9H�0DA9�G:EG:H:CIH�9:6A:GHQ

68IJ6A�:ME:CH:H�ID�E:G;DGB�>CHI6AA6I>DCH�

6H�G:;A:8I:9�>C�I=:>G�;>C6C8>6AH

– +J?HQ@AO�PDA�OP=J@=N@�OAP�KB�?KOPO�@ABEJA@�KJ

L=CA��

– (KN HA=OA�O=HAO��@A=HANO�#��%��=J@�,�@E@�JKP

LQN?D=OA�IK@QHAO�KN�EJRANPANO�
PDAEN�PDEN@�L=NPU

BEJ=J?A�L=NPJAN�@E@�OK�

– 1PDAN�@A=HANO�OKIAPEIAO�EJOP=HHA@�EJRANPANO�PD=P

SANA�LQN?D=OA@�>U�PDEN@�L=NPU�BEJ=J?A�LNKRE@ANO

• �9?JHI:9�'CHI6AA6I>DC�!DHI�G:;A:8IH�I=:

DK:G6AA�8DHI�D;�>CHI6AA6I>DCH�6H�>;�I=:

9:6A:GH�=69�7DJ<=I�6AA�I=:�BD9JA:H�6C9

>CK:GI:GH�I=:N�>CHI6AA:9

– 7OA@�PDA�LNE?AO�@A=HANO�L=E@�EJ�PDA�L=OP����@=UO

•  DI=�;><JG:H�>C8AJ9:�>CHI6AA6I>DCG:A6I:9

:ME:CH:H�;GDB�8DCIG68I�ID�>CI:G8DCC:8I

– 0KP�OEILHU�PDA�?KOP�EJ?QNNA@�=P�PDA�DKQOA

����

����

����

����

����

����

����

����

����

����

����

#RC

%

(

+

'

&

,

$

#

)

*

�9?JHI:9�'CHI6AA6I>DC

!DHI������46II	



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

����

����

����

����

����

����

��

���

���

���

���

���

���

���

���

���

����

1RAN=HH

�����

����

����

����

����

��

���

���

���

���

���

���

���

���

���

����

'T?HQ@EJC�/K@QHAO��

+JRANPANO

�����

"7,=4-;�)6,�4)*7:�?-:-�-;;-6<1)44A�<1-,�);�<0-�4):/-;<

16;<)44)<176
:-4)<-,�+7;<;

!DHI� G:6@9DLC

�����46II	

/K@QHAO

.=>KN��5Q>O

.=>KN��5Q>O

$15

*=N@S=NA

+JOP=HH=PEKJ

1*

1PDAN

����

����

����

����

����

����

����

��

���

���

���

���

���

���

���

���

���

����

1PDAN�%KOPO

�����

8ADE?HAO��

6N=RAH

#LLHE?=PEKJ�

+JOLA?PEKJ�

=J@�2ANIEP

(AAO

5=HAO�6=T

2=E@

(NAECDP

6KKHO���+6

9=NN=JPU

'MQEL��4AJP=H

+JRANPANO

$15

*=N@S=NA

+JOP=HH=PEKJ 1*

1PDAN

-K:G6AA #M8AJ9>C<�+D9JA:H���'CK:GI:GH -I=:G�!DHIH



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�@+4=,16/�57,=4-;�)6,�16>-:<-:;	�,-)4-:;�;8-6<������

8-:�()<<�.7:�16;<)44)<176

����

����

����

����

����

����

����

����

����

����

����

#RC

#

+

%

,

(

&

$

'

)

*

"
:
6
A:
GH

!DHI�#M8AJ9>C<�+D9JA:��

'CK:GI:G������46II	
• -C�6K:G6<:��>CHI6AA6I>DC�8DHI�:M8AJ9>C<�BD9JA:H�6C9�>CK:GI:GH�IDI6A:9

��������E:G�HNHI:B

• ":6A:GH����!��6C9�(�>CHI6AA:9�@>IH�I=6I�L:G:�9:A>K:G:9�6H�6�E68@6<:���1=:>G

DK:G=:69�:ME:CH:H�L:G:�ADL

– &A=HAN�%�@E@�JKP�ARAJ�D=RA�=�S=NADKQOA�KN�KBBE?AO�QJPEH�H=PA�EJ�PDA�OPQ@U�LANEK@

• ":6A:GH����'��6C9�!�L:G:�6BDC<�I=:�;DJG�9:6A:GH�L>I=�I=:�A6G<:HI�6K:G6<:

>CHI6AA:9�HNHI:B�H>O:

– 5AA�NAH=PEKJODEL�>APSAAJ�OUOPAI�OEVA�=J@�?KOP�KJ�JATP�L=CA

• 1=:G:�>H�CD�H6A:H�I6M�>C�I=:�HI6I:H�L=:G:�9:6A:GH�'�6C9�!�9D�7JH>C:HH

– 1RAN=HH��@A=HANO�OLAJP�=J�=RAN=CA�KB���������9=PP�KJ�O=HAO�P=T

• ":6A:GH���6C9�(�9>9�6�HJ7HI6CI>6A�CJB7:G�D;�C:L�=DB:�7J>A9H

– 6DAU�D=@�PDA�HKSAOP�=J@�PDEN@�HKSAOP�LANIEPPEJC�H=>KN�ATLAJOAO��NAOLA?PERAHU

• ":6A:GH�'��!��6C9�(�=6K:�I=:>G�>CHI6AA6I>DC�8G:LH�LDG@�;DJG���=DJG�96NH

– 6DAU�D=RA�=IKJC�PDA�HKSAOP�RADE?HA�?KOPO

• ":6A:G���L6H�I=:�DCAN�9:6A:G�ID�JH:�6�I=G::B6C�DCH>I:�8G:L�6C9�=69�6

BJ8=�ADL:G�L6<:�G6I:�I=6C�DI=:G�9:6A:GH

– 2=E@�KJHU�������DKQN�?KIL=NA@�PK�KRAN=HH�=RAN=CA�KB������DKQN



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

'6;=:8:1;16/4A	�,-)4-:;�?07�16;<)44-,�4):/-:�;A;<-5;

)+01->-,�47?-:�+7;<���()<<

U�! �������T��������

4W�!�������

����

����

����

����

����

����

����

����

����

� � � � � �� ��

�
K:
G6
<:
�!
D
HI
�#
M8
AJ
9
>C
<
�+
D
9
J
A:
H�
�
�'
C
K:
GI
:
GH
��
�4
6
II
��
�
	

�K:G6<:�0NHI:B�0>O:��@4�"!	

+:6C�0NHI:B�0>O:�KH��!DHI

#

,

*

)

'

$
/A=J (

%
+

&

• 'CHI6AA>C<�A6G<:G�HNHI:BH�6AADLH�9:6A:GH�ID�HEG:69

DJI�;>M:9�8DHIH��HJ8=�6H�E:GB>I�6EEA>86I>DCH�;::H	

6C9�H:B>;>M:9�8DHIH��HJ8=�6H�8DHI�D;�9:H><C�6C9

EGD?:8I�B6C6<:B:CI	�DK:G�6�A6G<:G�76H:

• 1=:�96I6�HJ<<:HIH�>C8G:6H>C<�6K:G6<:�HNHI:B�H>O:

7N��@4�LDJA9�9:8G:6H:�8DHI�7N���������46II

• &DL:K:G��B6M>B>O>C<�I=:�HNHI:B�H>O:�;DG�6�<>K:C

=DJH:=DA9�B6N�CDI�7:�DEI>B6A�;DG�I=>G9E6GIN

DLC:GH

– +B�DKIAKSJAN�IKRAO�KN�NA@Q?AO�?KJOQILPEKJ��PDA�HA=OA

?KJPN=?P�I=U�>A�HAOO�=PPN=?PERA�EJ�PDA�BQPQNA

– 1N��EB�22#��OUOPAI�KSJAN�I=U�OAA�HKSAN�PD=J�ATLA?PA@

L=UIAJPO

• 1=:G:;DG:��>9:6A�HDAJI>DC�LDJA9�7:�ID�H:AA�A6G<:

HNHI:BH�ID�=><=8DCHJBEI>DC�=DB:DLC:GH�I=6I

CDC:I=:A:HH�H6I>H;N�DCAN�6�;G68I>DC�D;�I=:>G�IDI6A

9:B6C9

– 'RAJ�EB�BQPQNA�?KJOQILPEKJ�=P�PDA�>QEH@EJC�EO�HKSAN��PDA

OKH=N�OUOPAI�SEHH�OPEHH�>A�=�CKK@�R=HQA�BKN�PDA�DKIAKSJAN

=J@�BEJ=J?A�?KIL=JU

0KPAO� /A=J�JKP�EJ?HQ@A@�EJ�NACNAOOEKJ�@=P=�



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

����
����

����
����

5I=HH .=NCA 9AOP '=OP

���� ���� ���� ����

5I=HH .=NCA 9AOP '=OP

'CHI6AA6I>DC�!DHI�#M8AJ9>C<�+D9JA:H��

'CK:GI:GH������46II	

����
���� ���� ����

5I=HH .=NCA 9AOP '=OP

+D9JA:���'CK:GI:G�!DHI�DC� DD@H������46II	

#6�)>-:)/-	�;5)44�,-)4-:;�0),�47?-:��#�%�*-+)=;-

>-6,7:;�);;=5-,�;75-�0):,?):-�+7;<;

���� ���� ����
����

5I=HH .=NCA 9AOP '=OP

!DHI�D;�%DD9H�0DA9������46II	

0KPAO� ]1J�$KKGO^�@=P=�NABHA?PO�?KOPO�KJ�@A=HANO�>KKGO�@ERE@A@�>U�JQI>AN�KB�9=PPO�EJOP=HHA@���6DEO�@KAO�JKP�NABHA?P�BQHH�OUOPAI ?KOPO�>A?=QOA��N@ L=NPU�BEJ=J?EANO�>QU�OKIA

D=N@S=NA�BKN�@A=HANO�

��������SDAJ�AT?HQ@EJC�5QJ2KSAN�IK@QHAO�

a@NERAJ�>U�HKSAN�ATLAJOAO�BKN�GAU�N=S�I=PANE=HOa

aSDEHA�KPDAN�?KOPO�=NA�RANU�OEIEH=Na a>QP��SDAJ�OI=HH�@A=HANO�LQN?D=OA�=HH�I=PANE=HO�PDAU

=?PQ=HHU�L=U�������IKNA�PD=J�H=NCA�@A=HANO��

+D9JA:���'CK:GI:G��.6HI����"6NH������46II	

� �

� �

+P�=LLA=NO�OI=HH�@A=HANO�=?DEARA�HKSAN�?KOPOa



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

#6�)>-:)/-	�,-)4-:;�+744-+<-,�������16�:->-6=-�.7:�-)+0

()<<�16;<)44-,	�7:�)*7=<����	�8-:�;A;<-5

������

������

������

�����

������

������

������

������

������

������

������

#RC

#

%

,

+

(

'

*

&

$

)

/:K:CJ:

���E:G�0NHI:B	

• ":6A:GH����!��6C9�(�9DCQI�G:8DG9

G:K:CJ:�;DG�BD9JA:H��>CK:GI:GH�

DG�G68@>C<�DC�A:6H:�H6A:H

– 5KIA�KPDAN�@A=HANO�@K�JKP�NA?KN@

NARAJQA�BKN�EJRANPANO�KJ�HA=OA@�O=HAO

PDAU�@K�SEPD�PDEN@�L=NPEAO

• ":6A:G�(�6AHD�9D:H�6�ADI�D;�K:GN

HB6AA�HNHI:BH�DC�C:L�=DB:H

– 6ULE?=HHU����G9

• ":6A:G�%�>H�>C�6�G:A6I>K:AN�HB6AA

B6G@:I�6C9�EGD767AN�=6H�A:HH

8DBE:I>I>DC�I=6C�9:6A:GH�>C

B6CN�DI=:G�B6G@:IH�

– #HH�KB�EPO�O=HAO�=NA�?=OD

����

����

����

����

����

����

����

����

����

����

����

/A=J

#

%

,

+

(

'

*

&

$

)

"
:
6
A:
GH

/:K:CJ:

�����46II	



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�-)4-:�/:7;;�5):/16;�)>-:)/-,�764A���

���

���

���

���

���

���

���

���

���

��

����

#RC

+

#

&

'

(

$

)

%

,

*

%GDHH�+6G<>C

���D;�/:K:CJ:	

• %GDHH�B6G<>C�86A8JA6I:9�6H

G:K:CJ:�A:HH�HI6C96G9�H:I�D;

>CHI6AA6I>DCG:A6I:9�8DHIH

– %KOPO�@ABEJA@�KJ�L=CA��

– '=?D�@A=HAN�D=@�=�@EBBANAJP�=LLNK=?D

PK =??KQJPEJC�BKN�S=NN=JPU ATLAJOAO


OAA�L=CA������OK�SA�=OOQIA@ ���KB

NARAJQA�=O�=�OP=J@=N@ S=NN=JPU

ATLAJOA�NAOANRA�=J@�=LLHEA@�PDEO�PK�=HH

@A=HANO

• 'C %74):�"):3-<16/��..-+<1>-6-;;�

L:�9:I:GB>C:9�I=:�6K:G6<:�9:6A:G

HE:C9H�����D;�G:K:CJ:�DC

8JHIDB:G�68FJ>H>I>DC��HJ<<:HI>C<

I=:�INE>86A�9:6A:G�B6N�CDI�7:

EGD;>I67A:�6;I:G�HJ7IG68I>C<�H6A:H�

B6G@:I>C<��6C9�<:C:G6A�6C9

69B>C>HIG6I>K:�8DHIH

����

����

����

����

����

����

����

����

����

����

�����

#RC

+

&

)

'

$

(

#

%

,

*

"
:
6
A:
GH

%GDHH�+6G<>C

�����46II	



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�76<-6<;

• 'CIGD9J8I>DC�6C9�:M:8JI>K:�HJBB6GN

• -K:G6AA�>CHI6AA6I>DC�8DHI�6C9�HI6C96G9>O:9�<GDHH�B6G<>CH

• +D9JA:H�6C9�>CK:GI:GH

• 'CHI6AA6I>DC�I>B:A>C:H

• *67DG

• 36G>67>A>IN��6�=>99:C�8DHI

•  6A6C8:�D;�HNHI:B�=6G9L6G:

• -I=:G�:ME:CH:H

• 0JBB6GN



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�-)4-:;�8)1,�)6�)>-:)/-�7.�������8-:�()<<�.7:�57,=4-;

);�7.��=/=;<����

����

����

����

����

����

����

����

����

����

����

����

/A=J

#

+

%

,

&

(

'

)

$

*

-

"
:
6
A:
G

• ���BDCI=�96I6�G:EG:H:CIH�I=:�68IJ6A
BD9JA:�:ME:CH:�DC�9:6A:GHQ�7DD@H
9>K>9:9�7N�CJB7:G�D;�46IIH�>CHI6AA:9
– &KAO�JKP�NALNAOAJP�?KILNADAJOERA�EJOP=HHA@

?KOP�=O�OAAJ�>U�PDA�?KJOQIAN�=O�OKIA
@A=HANO�@K�JKP�LQN?D=OA�IK@QHAO�BKN�HA=OA@
OUOPAIO

– 6EIEJC�KB�@A=HAN�LQN?D=OAO�KB�IK@QHA
EJRAJPKNU�
EB�=JU��I=U�=HOK�?=QOA�?KOP PK
@ARE=PA�BNKI�ATLA?PA@�?KOPO

• -C:�9:6A:G�=69�6�H><C>;>86CI�>CK:CIDGN
LG>I:9DLC��=><=A><=I>C<�I=:
>BEDGI6C8:�D; BDK>C<�>CK:CIDGN
FJ>8@AN� :HE:8>6AAN�L=:C�EG>8:H�B6N
8=6C<:�FJ>8@AN

• ���96N�96I6�G:EG:H:CIH�I=:�EG>8:
9:6A:GH�H6N�I=:N�E6>9�;DG�BD9JA:H�I=:N
7DJ<=I�BDHI�G:8:CIAN

• ":6A:G�H>O:�>BE68I:9�I=:�EG>8:H�E6>9�;DG
BD9JA:H
– .=NCA�@A=HANO�PULE?=HHU�L=E@�������HAOO�LAN

9=PP�
������HAOO�LAN�9=PP�AT?HQ@EJC
5QJ2KSAN�IK@QHAO�

+D9JA:�!DHI�����+DCI=H

�����46II	

����

����

����

����

����

����

����

����

����

����

����

����

/A=J

'

(

&

$

%

)

+

*

,

-

#

+D9JA:�!DHI��.6HI����"6NH

�����46II	

0KP�=R=EH=>HA



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�-)4-:;�8)1,�)6�)>-:)/-�7.�����8-:�()<<�.7:�16>-:<-:;

);�7.��=/=;<����

����

����

����

����

����

����

����

����

����

����

����

/A=J

#

%

+

'

)

*

$

(

,

&

-

"
:
6
A:
G

• 06B:�CDI:H 6EEAN�ID���BDCI=�>CK:GI:G
8DHI�96I6 6H�;DG�BD9JA: 8DHI

– 5KIA�PDEN@�L=NPU�BEJ=J?A�?KIL=JEAO
LQN?D=OA@�EJRANPANO�EJ������PK�=??AOO����
6NA=OQNU CN=JPO

– %ANP=EJ�BEJ=J?A�LNKRE@ANO�?KJPEJQA�PK
LQN?D=OA�EJRANPANO�@ENA?PHU

• ":6A:GH�6I�I=:�IDE�:C9�D;�I=:���96N
8DHI�H86A:�JH:�B>8GD>CK:GI:GH�BDG:�I=6C
����D;�I=:�I>B:

– &A=HANO (��&��=J@�+ >AHEARA�IE?NKO�=HHKS�PDAI
PK�O=RA�KJ�@AOECJ�?KOPO

– &A=HAN�(�>AHEARAO�IE?NKO�DAHL�SEPD�EJRAJPKNU
I=J=CAIAJP�=O�PDANA�EO�KJHU�KJA�5-7�OPK?G

– &A=HAN & >AHEARAO IE?NKO�SEHH�NAOQHP�EJ�BASAN
I=EJPAJ=J?A�?=HHO�KRAN�PEIA��=O�EP�>AHEARAO
IK@QHA�OKEHEJC�SEHH�D=RA�HAOO�KB�=J�EIL=?P

– &A=HAN $ O=UO�IE?NKO DAHL EP SEJ�O=HAO�=C=EJOP
5QJ2KSAN @A=HANO

• 0:: >BE68I�D;�B>8GD>CK:GI:G�JH:�DC
9:6A:G�A67DG�:ME:CH:�DC ;DAADL>C<
E6<:H

'CK:GI:G�!DHI�����+DCI=H

�����46II	

����

����

����

����

����

����

����

����

����

����

����

����

/A=J

'

-

#

%

)

*

(

$

,

&

+

'CK:GI:G�!DHI��.6HI����"6NH

�����46II	

0KP�=R=EH=>HA



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

"1+:716>-:<-:;�+)::A�)�8:-51=5�7.�)*7=<������8-:�()<<

U�!�������T��������

4W�!�������

����

����

����

����

����

����

����

����

�� ��� ��� ��� ����

'C
K:
GI
:
G�
!
D
HI
��
.
6
HI
��
�
�"
6
NH
��
�
��
�4
6
II
	

��D;�'CHI6AA6I>DCH�JH>C<�+>8GD>CK:GI:GH

0=6G:�D;�'CHI6AA6I>DCH�JH>C<

+>8GD>CK:GI:GH�KH���K:G6<:�'CK:GI:G�!DHI

*

#

$

%

'

)

,

(

+

+&
• -C�6K:G6<:��9:6A:GH�6G:�JH>C<

B>8GD>CK:GI:GH�>C�����D;�I=:>G�>CHI6AA6I>DCH


• 4:�LDJA9�:ME:8I�I=:�6K:G6<:�9:6A:G�JH>C<

CD�B>8GD>CK:GI:GH�ID�E6N���������46II�

L=>A:�L:�LDJA9�:ME:8I�I=:�6K:G6<:�9:6A:G

JH>C<�6AA�B>8GD>CK:GI:GH�ID�E6N���������46II

0KPAO� /A=J�JKP�EJ?HQ@A@�EJ�NACNAOOEKJ�@=P=�

��6DEO�EO�=�=NEPDIAPE?�=RAN=CA�KB�IE?NKEJRANPAN�QOA�>U�A=?D�@A=HAN���+P�EO�JKP�SAECDPA@�>U�@A=HAN�OEVA��=HPDKQCD�PDANA�SANA�H=NCA�@A=HANO�EJ�>KPD�?=ILO�

/A=J



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

U�! �������T��������

4W�!�������

����

����

����

����

����

����

����

����

����

����

����

�� ��� ��� ��� ����

"
:
H>
<
C
��
"
G6
L
>C
<
��
6
C
9
�"
D
8J
B
:
C
I6
I>
D
C
��
�
��
�4
6
II
	

��D;�'CHI6AA6I>DCH�JH>C<�+>8GD>CK:GI:GH

+>8GD>CK:GI:G�2H:�KH��":H><C��"G6L>C<�

6C9�"D8JB:CI6I>DC�!DHI

*

#

$

%

'

)

,

(

/A=J &

+

"1+:716>-:<-:;�)88):-6<4A�0-48-,�:-,=+-�,-;1/6�+7;<;�*A����

8-:�()<<	�8):<1)44A�7..;-<<16/�<0-1:�8:1+-�8:-51=5

0KPAO� /A=J�JKP�EJ?HQ@A@�EJ�NACNAOOEKJ�@=P=�

• ":6A:GH�L>I=�=><=�JH:�D;�B>8GD>CK:GI:GH

INE>86AAN�G:EDGI�ADL:G�8DHIH�;DG�HNHI:B

9:H><C��9G6L>C<��6C9�9D8JB:CI6I>DC

– ]:KQ�@KJ\P�D=RA�PK�@K�OPNEJC�?=H?QH=PEKJO�KN

EPAN=PEKJO�KB�DKS�I=JU�L=JAHO�UKQ�?=J�BEP�^

&A=HAN�/

– ]9A�D=RA�=HNA=@U�AHEIEJ=PA@�KJA�LANOKJ =J@�KJA

OPAL EJ�PDA�@AOECJ�LNK?AOO�>U�I=GEJC PD=P�?D=JCA�^

&A=HAN�&

• -C�6K:G6<:��L:�LDJA9�:ME:8I�6�9:6A:G�JH>C<

CD�B>8GD>CK:GI:GH�ID�HE:C9�67DJI��������

46II�DC�I=>H�I6H@��L=:G:6H�L:�LDJA9

:ME:8I�DC:�JH>C<�6AA�B>8GD>CK:GI:GH�ID�HE:CI

��������46II

• 1=:�;>I�D;�I=:�96I6�>H�;6>GAN�ADH:

• ,:I�D;�I=:�A67DG�H6K>C<H��B>8GD>CK:GI:GH�6G:

EG>8:9�67DJI���������46II�67DK:

8DCK:CI>DC6A�>CK:GI:GH



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�7?->-:	�51+:716>-:<-:�=;-�;--5-,�<7�0)>-�67

:-4)<176;018�?1<0�-4-+<:1+)4�16;<)44)<176�-@8-6;-

����

����

����

����

����

����

����

����

����

����

�� ��� ��� ��� ����

�
K:
G6
<:
��#
A:
8I
G>
86
A�'
C
HI
6
AA
6
I>
D
C
�#
ME
:
C
H:
��
�
��
�4
6
II
	

��D;�'CHI6AA6I>DCH�JH>C<�+>8GD>CK:GI:GH

+>8GD>CK:GI:G�2H:�KH��#A:8IG>86A�'CHI6AA6I>DC�!DHI

*

#

$

%

'

)

/A=J

,

(

+

&



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�76<-6<;

• 'CIGD9J8I>DC�6C9�:M:8JI>K:�HJBB6GN

• -K:G6AA�>CHI6AA6I>DC�8DHI�6C9�HI6C96G9>O:9�<GDHH�B6G<>CH

• +D9JA:H�6C9�>CK:GI:GH

• 'CHI6AA6I>DC�I>B:A>C:H

• *67DG

• 36G>67>A>IN��6�=>99:C�8DHI

•  6A6C8:�D;�HNHI:B�=6G9L6G:

• -I=:G�:ME:CH:H

• 0JBB6GN



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�>-:)/-�+)4-6,):�<15-�.:75�;)4-�<7�16<-:+766-+<�?);���

,)A;

��

��

��

��

��

��

��

��

��

���

���

���

#RC

)

*

-

,

#

$

'

(

&

%

+

"
:
6
A:
G

�K:G6<:�1>B:�;GDB�!DCIG68I�ID�'CI:G8DCC:8I

�!6A:C96G�"6NH	



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

&0-�)>-:)/-�-4)8;-,�<15-�<7�+7584-<-�-)+0�)+<1>1<A

>):1-,�;1/61.1+)6<4A�)+:7;;�16;<)44-:;

� � �� �� �� �� �� �� �� ��

5EPA�OQNRAU

&AOECJ��@N=SEJC����@K?QIAJP=PEKJ

)KRANJIAJP���?KJOPNQ?PEKJ�LANIEPPEJC

7PEHEPU�EJPAN?KJJA?P�=LLHE?=PEKJ

5A?QNEJC�NA>=PAO���EJ?AJPERAO

5A?QNEJC�BEJ=J?EJC

'MQELIAJP�LNAL���LE?G�L=?G

+JOP=HH=PEKJ��NKKBEJC���IKQJPEJC

+JOP=HH=PEKJ��AHA?PNE?=H���PAOP

+JOP=HH=PEKJ��KPDAN

+JPANJ=H�MQ=HEPU�=Q@EP

)KRANJIAJP�EJOLA?PEKJ

7PEHEPU�EJOLA?PEKJ���EJPAN?KJJA?PEKJ

�K:G6<:�4DG@�"6NH�ID�!DBEA:I:��8I>K>I>:H

0KPAO� J!�����9KNG�@=UO�=NA�JKJ�SAAGAJ@��JKJ�DKHE@=UO���(KN�IKOP�?KIL=JEAO�SKNGEJC�@=UO�=NA�=LLNKTEI=PAHU�����PDA�JQI>AN�KB�?=HAJ@=N�@=UO�

%D=NP�>=OA@�KJ�A=?D�@A=HAN\O�IA=J�PEIA�PK�?KILHAPA�=�P=OG���9EPDEJ�=�OEJCHA�@A=HAN��PEIA�PK�?KILHAPA�?ANP=EJ�P=OGO�R=NEA@�OECJEBE?=JPHU�BNKI�LNKFA?P�PK�LNKFA?P�

/EJ�

/=T�

�J@ 3Q=NPEHA �N@ 3Q=NPEHA

/A@E=J



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

� � �� �� �� �� ��

5EPA�OQNRAU

&AOECJ��@N=SEJC����@K?�

2ANIEPPEJC���=?PERA

2ANIEPPEJC���S=EPEJC

+JPAN?KJJA?P�=LL����=?PERA

+JPAN?KJJA?P�=LL����S=EPEJC

5A?QNEJC�NA>=PAO��AP?����=?PERA

5A?QNEJC�NA>=PAO��AP?����S=EPEJC

5A?QNEJC�BEJ=J?EJC���=?PERA

5A?QNEJC�BEJ=J?EJC���S=EPEJC

'MQELIAJP�LNAL���LE?G�L=?G

+JOP=HH=PEKJ��NKKBEJC���IKQJPEJC

+JOP=HH=PEKJ��AHA?PNE?=H���PAOP

+JOP=HH=PEKJ��KPDAN

)KR��EJOLA?PEKJ���=?PERA

)KR��EJOLA?PEKJ���S=EPEJC

+JPAN?KJJA?P���=?PERA

+JPAN?KJJA?P���S=EPEJC

�K:G6<:�4DG@�"6NH�ID�!DBEA:I:��8I>K>I>:H

()1<16/�.7:�<01:,�8):<1-;�),,;�=8�<7����?7:3�,)A;�<7�<0-

)>-:)/-�16;<)44)<176�<15-416-

0KPAO� J!�����9KNGEJC�@=UO�=NA�JKJ�SAAGAJ@��JKJ�DKHE@=UO���(KN�IKOP�?KIL=JEAO�SKNGEJC�@=UO�=NA�=LLNKTEI=PAHU�����PDA�JQI>AN�KB�?=HAJ@=N�@=UO�

%D=NP�>=OA@�KJ�A=?D�@A=HAN\O�IA=J�PEIA�PK�?KILHAPA�=�P=OG���9EPDEJ�=�OEJCHA�@A=HAN��PEIA�PK�?KILHAPA�?ANP=EJ�P=OGO�R=NEA@�OECJEBE?=JPHU�BNKI�LNKFA?P�PK�LNKFA?P�

&A=HAN�SKNGEJC�PEIA

9=EPEJC�BKN�=��N@ L=NPU



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�76<-6<;

• 'CIGD9J8I>DC�6C9�:M:8JI>K:�HJBB6GN

• -K:G6AA�>CHI6AA6I>DC�8DHI�6C9�HI6C96G9>O:9�<GDHH�B6G<>CH

• +D9JA:H�6C9�>CK:GI:GH

• 'CHI6AA6I>DC�I>B:A>C:H

• *67DG

• 36G>67>A>IN��6�=>99:C�8DHI

•  6A6C8:�D;�HNHI:B�=6G9L6G:

• -I=:G�:ME:CH:H

• 0JBB6GN



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

!)*7:�?);�<0-�4):/-;<�;16/4-�16;<)44)<176
:-4)<-,�+7;<	�)<

��������()<<

�����

�����

�����

�����

�����

�����

�����

�����

�����

������

�����

#RC

#

$

+

(

&

,

'

)

%

*

*67DG���0J78DCIG68I>C<�!DHI

�����0NHI:B	

• *67DG�8DHI�8DBE6G>HDCH�G:BDK:

DI=:G�>I:BH�>C�DK:G6AA�8DHI�I=6I

B6@:�8DBE6G>HDCH�9>;;>8JAI

– 9DAPDAN�@A=HANO�LQN?D=OAO�D=N@S=NA�KN

JKP�
BKN�PDEN@�L=NPU�HA=OAO�

– #OOQILPEKJO�=>KQP�=HHK?=PEKJO�PK

KRANDA=@

– 5=HAO�P=T�PD=P�R=NEAO�>U�FQNEO@E?PEKJ

– &EBBANAJ?AO�EJ�S=NN=JPU�NAOANRAO

• *67DG�>H�6�A6G<:�:ME:CH:

– ����KB�KRAN=HH�?KOP

• &><=�K6G>6C8:�6BDC<�9:6A:GH�

HJ<<:HI>C<�H><C>;>86CI�DEEDGIJC>IN

;DG�DEI>B>O6I>DC

– &A=HAN�SEPD�HKSAOP�H=>KN�?KOPO�S=O��������

9=PP�>AHKS�@A=HAN�SEPD�DECDAOP

����

����

����

����

����

����

����

����

����

����

����

#RC

#

$

+

(

&

,

'

)

%

*

"
:
6
A:
GH

*67DG���0J78DCIG68I>C<

�����46II	

0KPAO� +J?HQ@EJC�O=H=NEAO��S=CAO��R=NE=>HA�?KILAJO=PEKJ��AILHKUIAJP�P=TAO��>AJABEPO��SKNGANO\�?KIL��EJOQN=J?A��=J@�OQ>?KJPN=?PKNO�



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�-)4-:;�+)6�5)6)/- <0-1:�7?6�4)*7:�-@8-6;- *A

.7+=;16/�76 8:7,=+<1>1<A 7: +758-6;)<176

��

��

��

��

��

��

��

��

��

��

��

#RC

#

(

,

+

%

)

$

&

'

*

"
:
6
A:
G

*67DG�.GD9J8I>K>IN

�&DJGH���@4	

��

��

��

��

��

��

��

��

��

��

��

#RC

#

(

,

+

%

)

$

&

'

*

&DJGAN�!DHI�D;�*67DG


�����&DJG	

����

����

����

����

����

����

����

����

����

����

����

#RC

#

(

,

+

%

)

$

&

'

*

*67DG�#ME:CH:

�����46II	

0KPAO� �5=H=NEAO��S=CAO��R=NE=>HA�?KILAJO=PEKJ��AILHKUIAJP�P=TAO��>AJABEPO��=J@�SKNGANO�?KIL��EJOQN=J?A�

5 �



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�-6-:)44A	�?0-6�.1:5;�;=*+76<:)+<�57:-�<0-A�;07=4,

:-9=1:-�4-;;�16<-:6)4�4)*7:

�

�

��

��

��

��

��

��

��

��

�� ��� ��� ��� ���

&
D
J
GH
�D
;�
'C
I:
GC
6
A�*
6
7
D
G�
��
@
4

0J78DCIG68I���D;��*67DG���0J78DCIG68I�#ME:CH:	

0=6G:�D;�!DHI�0J78DCIG68I:9�KH�

'CI:GC6A�*67DG�.GD9J8I>K>IN

,

)

*
%

$

'

#

/A=J

(

+

&

• 4:�LDJA9�:ME:8I�;>GBH�I=6I�HJ78DCIG68I�BDG:�ID

G:FJ>G:�A:HH�>CI:GC6A�A67DG��7GD69AN��I=>H�>H�L=6I

L:�H::

• &DL:K:G�>I�LDJA9�6EE:6G�9:6A:GH�%��(��6C9�&�>C

E6GI>8JA6G�H=DJA9�

– 4AREAS�EB�PDAU�?=J�CAP�IKNA�LNK@Q?PEREPU�BNKI�EJPANJ=H

OP=BB�CERAJ�PDA�NAH=PERAHU�DECD�=IKQJP�KB�KQPOKQN?EJC

– 4AREAS�SDAPDAN�PDA�N=PAO�PDAU�L=U�PK�OQ>?KJPN=?PKNO�=NA

?KILAPEPERA

0KPAO� /A=J�JKP�EJ?HQ@A@�EJ�NACNAOOEKJ�@=P=�



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

�7;<�8-:�16;<)44)<176�-5847A--�)>-:)/-,

���	���A-):

� �� �� �� �� �� �� ��

1RAN=HH

2NKFA?P�I=J=CAIAJP

&AOECJ��@N=SEJC����@K?QIAJP=PEKJ

+JOP=HH=PEKJ��AHA?PNE?=H���PAOP

7PEHEPU�EJPAN?KJJA?P�=LLHE?=PEKJ

7PEHEPU�EJOLA?PEKJ���EJPAN?KJJA?PEKJ

5EPA�OQNRAU

+JOP=HH=PEKJ��NKKBEJC���IKQJPEJC

)KRANJIAJP�EJOLA?PEKJ

5A?QNEJC�NA>=PAO���EJ?AJPERAO

2NA�EJOP=HH=PEKJ�AMQELIAJP�LNAL���LE?G�L=?G

)KRANJIAJP���?KJOPNQ?PEKJ�LANIEPPEJC

+JPANJ=H�MQ=HEPU�=Q@EP

+JOP=HH=PEKJ��KPDAN

5A?QNEJC�BEJ=J?EJC

�CCJ6A�!DHI���$1#��7N��8I>K>IN


�1=DJH6C9H�D;�����N:6G	

0KPAO� ��+J?HQ@AO�O=H=NEAO��S=CAO��R=NE=>HA�?KILAJO=PEKJ��AILHKUIAJP�P=TAO��=J@�>AJABEPO���'T?HQ@AO�SKNGANO\�?KIL��EJOQN=J?A�



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

$77.16/�)6,�-4-+<:1+)4�16;<)44)<176�?-:-�<0-�57;<

;1/61.1+)6<�16;<)44)<176�4)*7:�+7;<;

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

1RAN=HH

2NKFA?P�I=J=CAIAJP

5EPA�OQNRAU

&AOECJ��@N=SEJC����@K?QIAJP=PEKJ

)KRANJIAJP���?KJOPNQ?PEKJ�LANIEPPEJC

7PEHEPU�EJPAN?KJJA?P�=LLHE?=PEKJ

5A?QNEJC�NA>=PAO���EJ?AJPERAO

5A?QNEJC�BEJ=J?EJC

2NA�EJOP=HH=PEKJ�AMQELIAJP�LNAL���LE?G�L=?G

+JOP=HH=PEKJ��NKKBEJC���IKQJPEJC

+JOP=HH=PEKJ��AHA?PNE?=H���PAOP

+JOP=HH=PEKJ��KPDAN

+JPANJ=H�MQ=HEPU�=Q@EP

)KRANJIAJP�EJOLA?PEKJ

7PEHEPU�EJOLA?PEKJ���EJPAN?KJJA?PEKJ

1PDAN

*67DG���0J78DCIG68IDG�!DHI

�����46II	

0KPAO� +J?HQ@AO�O=H=NEAO��S=CAO��R=NE=>HA�?KILAJO=PEKJ��AILHKUIAJP�P=TAO��>AJABEPO��=J@�OQ>?KJPN=?PKN�BAAO���'T?HQ@AO�SKNGANO\�?KIL��EJOQN=J?A�

������EJ?HQ@EJC�SKNGANO\

?KILAJO=PEKJ�EJOQN=J?A



��9KK@H=SJ�#OOK?E=PAO /=J=CAIAJP�%KJOQHPEJC

")6A�,-)4-:;�0)>-�-@8-:15-6<-,�?1<0�76
;1<-�<-)5�;1B-

)6,�+7587;1<176���57;<�=;-�.7=:�5)6�<-)5;

• -C:�9:6A:G�JH:H�ILD�DG�I=G::�E:DEA:�DC�>IH�I:6BH
– ]5KIAPEIAO�PDA�FK>�EO�=�PDNAA�LANOKJ�FK>��OKIAPEIAO�PSK�LANOKJ���5KIAPEIAO�PSK�LAKLHA�SKNG�KJ�PD=P�FK>�PDA�SDKHA�PEIA�=J@�PDA

LNKFA?P�I=J=CAN�SEHH�OLAJ@�=�LKNPEKJ�KB�PDA�PEIA�KQP�PDANA�^
&A=HAN�)

• 1=:�9:6A:G�L>I=�I=:�ADL:HI�A67DG�8DHI�>C�DJG�HIJ9N�JH:H�I=G::B6C�I:6BH
– ]6ULE?=HHU EP�EO�=�PDNAA�I=J�?NAS���1JA�AHA?PNE?E=J� =�NKKBAN��=J@�=�H=>KNAN�^

&A=HAN�#

• 1=:�BDHI�8DBBDCAN�9:6A:GH�EJI�;DJG�E:DEA:�DC�6�H>I:
– ]9A�=NA�JKS�=P BKQNZPDNAA IA?D=JE?=H��KJA�AHA?PNE?=H���9A�D=RA�PNEA@�@EBBANAJP�?KI>EJ=PEKJO�PK�OAA�EB�SA�?KQH@�>QEH@�PDAI�B=OPAN

SEPD�IKNA�OP=BB�>QP�SA�@E@J\P�BEJ@�PD=P�PK�>A�PDA�?=OA���9A ARAJ�PNEA@�OET�KN�AECDP LAN�PA=I���9A�D=RA QOA@�PDNAA�I=J PA=IO�KJ
K??=OEKJ���4ECDP�JKS�BKN QO PDA BKQN�I=J PA=I�SKNGO�>AOP�^

&A=HAN�&

– ]6ULE?=HHU ;EP\O�=<�BKQN�I=J PA=I� 9A�SEHH LQP�PSK�CQUO�KJ�PDA�NKKB��KJA�CQU�EJ�PDA�=PPE?��=J@�PDA�HA=@�SEHH�@K�KPDAN�OPQBB�EJ�PDA
C=N=CA�^

&A=HAN�%

– ])AJAN=HHU��SA�D=RA�=�D=RA�NKKBEJC�PNQ?G�=J@�AHA?PNE?=H�PNQ?Ga6SK�;LAKLHA<�EJ�A=?D�^
&A=HAN�.

– ]9A�PDEJG�=�?NAS�KB�PDNAA�EO�IKOP�ABBE?EAJP�BKN�PDAaNKKB�SKNG���9A�PDEJG�BKQN�EO�EJABBE?EAJP�=J@�PSK�EO�=O�SAHH���9A\RA�PNEA@ BERA�KB�=HH
PDEJCO���9A�OLAJP�=�HKP�IKNA�IKJAU�KJ�PDKOA�EJOP=HH=PEKJO���6DANA�EO�FQOP�JKP�AJKQCD�OL=?A�KJ�PDA�NKKB�=J@�JKP�AJKQCD�PK�@K�BKN
ARANUKJA�PK�>A�>QOU���'RAJ�SEPD�PDNAA�LAKLHA�PDANA�=NA�QOQ=HHU�KJHU�PSK�KJ�PDA�NKKB���9A�CAJAN=HHU�QOA�=HOK�QOA�KJA�AHA?PNE?E=J�^

&A=HAN�,

• ��;:L�JH:�:K:C�BDG:��I=DJ<=�DI=:G�9:6A:GH�;>C9�I=>H�>HCQI�:;;>8>:CI
– ]9A�D=RA BKQN�PK�BERA CQUO�LAN FK>a+ D=RA�IU�AHA?PNE?E=J�=J@ =�DAHLAN PDANA�SEPD�PDA�KPDAN�CQUO�^

&A=HAN�+

– ]9A�D=RA�PDNAA�IAJ�PD=P�@K�PDA�NKKBa6DAJ�SA�D=RA�=J�AHA?PNE?E=J�=J@�=J�AHA?PNE?E=J\O�DAHLAN���*KSARAN��EP�EO�PULE?=HHU�JKP�IKNA
PD=J�PDNAA�=P�KJ?A��6ULE?=HHU�PDA�NKKB�?NAS�CAPO�ARANUPDEJC�@KJA�=J@�PDAJ�PDA�AHA?PNE?E=JO�?KIA�KJ�OEPA�^

&A=HAN�-
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• )CDL�L=:G:�NDJ�HI6C9�DC�HE:8IGJB�D;�A67DG�EGD9J8I>K>IN�6C9�8DHI��HIG>K:�ID�>BEGDK:

• 2H:�HI6C96G9>O:9�HNHI:BH�9:H><CH

– ]+\I�PNUEJC�PK�P=GA�PDA�SKN@�[AJCEJAANEJC\�KQP�KB�NAOE@AJPE=H���0KP�AJCEJAANEJC�=J@�?KJOPNQ?PEKJ Y ?KJBECQN=PEKJ�=J@�=OOAI>HU�
(QJ@=IAJP=HHU�+\@�HEGA�PK�CAP�PK�=����IEJQPA�HA=NJEJC�?QNRA�BKN�DKS�PK�@AOECJ�^

&A=HAN�'

– ]9A�OAHH����OUOPAI�OEVAO���?KJBECQN=PEKJO���1QN�OI=HHAOP�EO ���G9 SEPD����L=JAHO���9A�JARAN�OAHH����KN������1QN�JATP�OPAL�QL�EO���
L=JAHO�^

&A=HAN�&

• $D8JH�DC�8>IN�G:<>DC6A�B6G@:I�H=6G:��I=DJ<=�8DCH>9:G�I=:�7:C:;>IH�D;�9>K:GH>;N>C<�68GDHH�>C8:CI>K:�6G:6H	

– 4AMQENAO�?KKN@EJ=PEKJ�SEPD�O=HAO�=J@�I=NGAPEJC

– ]9EPD PDA�5KH=NEVA�LNKCN=IO�UKQ�NA=HHU�OP=NP�CAPPEJC�EJPK�=�NDUPDI���6DANA�EO�?KJOEOPAJ?U�EJ�SDANA�UKQ�=NA�SKNGEJC Y @A=HEJC�SEPD
KJA�FQNEO@E?PEKJ�]

&A=HAN�*

– ]9A�CNKQL�KQN�EJOP=HH=PEKJO PKCAPDAN�;CAKCN=LDE?=HHU< PK�NA@Q?A�@NERA�PEIA�^
&A=HAN�(

• &6K:�H6A:H�9D�I=:�H>I:�HJGK:N

– '=OEAN�EB�PDANA�=NA�=�OI=HH�JQI>AN�KB�OP=J@=N@�OUOPAIO�PDAU�=NA�OAHHEJC���&K�JKP�IA=OQNA�PK�?NA=PA�=�?QOPKI�@AOECJ���/A=OQNA PK
@APANIEJA�]9DE?D�KJA�KB�KLPEKJO�#��$��KN�%�SKQH@�BEP�KJ�PDEO�DKQOA"^

– #@IEPPA@HU��O=HAO IQOP >A�PN=EJA@�EJ�PDA�?KNNA?P�EOOQAO�KN�PDEO�?NA=PAO�=�HKP�KB�DA=@=?DAO H=PAN

• !:CIG6A>O:�L=:G:�EDHH>7A:

– ]9A�PULE?=HHU�@KJ\P�@K�@AOECJ�=P PDA�HK?=H HARAH�>A?=QOA�EP�@KAOJ\P�?NA=PA�PDA�DECDAOP�QPEHEV=PEKJ�=J@�OLNA=@O�KQP�PDA�OGEHH�OAPO���#HOK��EB
UKQ ?AJPN=HEVA� UKQ�?=J�QOA�OKIA�@N=BPANO�EJ�PDA�IET�N=PDAN�PD=J�=HH�IKNA�OGEHHA@�H=>KN��]

&A=HAN�'
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• 2H:�;DJG���=DJG�96NH��:HE:8>6AAN�L=:C�IG6K:A�I>B:H�6G:�H><C>;>86CI

– 4A@Q?AO�PEIA�BKN�PN=RAH�
=J@�RADE?HA�ATLAJOAO�

– )ERAO�BHATE>HA�O?DA@QHA�KLPEKJO�PK�=??KIIK@=PA�SA=PDAN

– ]9A\RA�CKJA�BNKI�BERA���DKQN�@=UO�DKQNO�@=UO�PK�BKQN����DKQN�@=UO���6DA�BKQN����DKQN�@=UO�>QUO�QO�=J�ATPN=�DKQN�=J@�=�D=HB�EJ
PN=RAH�PEIA�PD=P�SA�@KJ\P�D=RA�PK�L=U�BKN���#HOK��EB�EP�N=EJO�KJ�9A@JAO@=U�SA�?=J�FQOP�D=RA�PDAI�SKNG�KJ�(NE@=U���9A�=HOK�O=RA�SA=N
=J@�PA=N�KJ�PNQ?GO�=J@�C=O���2HQO�EB�+�CAP�EJ�=�F=I�+�?=J�SKNG�PDAI�KJ�(NE@=U�=J@�PDAU�OPEHH�D=RA�=�SAAGAJ@�^

&A=HAN�%

• 2H:�8:AAJA6G�IG6CHB>HH>DC�;DG�BDC>IDG>C<�96I6

– ]9A�OLAJ@�=�HKP�KB�PEIA�SKNGEJC�KJ�EJPANJAP�EOOQAO�]
&A=HAN�$

– ]9A�OLAJ@�MQEPA�=�>EP�KB�PEIA�KJ�IKJEPKNEJC�=J@�PNKQ>HAODKKPEJC�IKJEPKNEJC�EP���5KIAPEIAO�EP�EO�PDA�EJPANJAP��OKIAPEIAO�HKCEJ��PDA
QJEP�EPOAHB��?KJBECQN=PEKJ���+P�OAAIO�HEGA�SA�=NA�=HS=UO�KJ�PDA�LDKJA�BKN�=�?KQLHA�KB�DKQNO�SEPD�;KQN�RAJ@KN<�=>KQP�OKIAPDEJC�^

&A=HAN�)

– ]9A�@KJ\P�QOA�PDA�DKIA�JAPSKNG�>A?=QOA�EP�=@@O�PK�PDA�EJOP=HH=PEKJ�PEIA�=J@�?=QOAO�I=EJPAJ=J?A�LNK>HAIO�>A?=QOA�ARANU�PEIA�PDA
PAAJ=CAN�LH=UO�SEPD�PDA�NKQPAN�SA�D=RA�=�OANRE?A ?=HHa9A�QOA�?AHHQH=N ?=N@Oa=J@�;L=U< HAOO�PD=J������IKJPD�BKN�PDA�?AHHQH=N
?KJJA?PEKJ�^

&A=HAN�&

• +6@:�HJG:�>CHI6AA6I>DC�I:6BH�@CDL�L=N�EG:K>DJH�>CHI6AA6I>DCH�>C�6�?JG>H9>8I>DC�;6>A:9�>CHE:8I>DCH

• 08=:9JA:�>CHE:8I>DC�;DG�A6HI�96N�DCH>I:

– ]/KOP�IQJE?EL=HEPEAO�UKQ�?=HH�PDA�@=U�>ABKNA�UKQ�S=JP�PDA�EJOLA?PEKJ���9A�CAJAN=HHU�PNU�PK�NAMQAOP�=J�=BPANJKKJ�EJOLA?PEKJ��>QP EP�EO
DEP�KN�IEOO�SDAJ�PDAU�ODKS�QL���/KOP�EJOLA?PKNO�D=RA�KBBE?A�DKQNO�EJ�PDA�IKNJEJC��OK�SA�PNU�PK�?=HH�PK�OAA�AT=?PHU�SDAJ�PDAU SEHH�>A
PDANA���+B�SA�=NA�B=HHEJC�EJPK�PDA�IKNJEJC�EJOLA?PEKJ�SEJ@KS��SA�PAHH�DEI�SA�SEHH�JKP�>A�NA=@U����9A\HH�=OG�PK�IKRA�PK����KN ��L�I���+B
DA�@KAO�ODKS�QL��=P�HA=OP�DA\HH�GJKS�OK�DA�SKJ\P�>A�=JCNU���5KIA�SA�D=RA�>QEHP�=�N=LLKNP�SEPD�OK�PDAU�SEHH�OECJ�KBB�KJ�PDA�>=OEO KB
SD=P�SA�D=RA�@KJA�^

&A=HAN�#
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• -K:G6AA�>CHI6AA6I>DC�8DHI�6C9�HI6C96G9>O:9�<GDHH�B6G<>CH

• +D9JA:H�6C9�>CK:GI:GH

• 'CHI6AA6I>DC�I>B:A>C:H

• *67DG

• 36G>67>A>IN��6�=>99:C�8DHI

•  6A6C8:�D;�HNHI:B�=6G9L6G:

• -I=:G�:ME:CH:H

• 0JBB6GN
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EJOP=HH=PEKJ�=NNERAO

A=?D � @=UO

'MQELIAJP�BKN�BKN��

EJOP=HH=PEKJ�=NNERAO

A=?D � @=UO

):N .GD8:HH !=6G68I:G>HI>8H /:HJAIH

1N@AN�PK�EJPAN?KJJA?P�PEIA�EO�LNA@E?P=>HA�=J@�ODKNP�

&A=HANO�KJHU�I=J=CA�=�BAS�EJ�LNK?AOO�EJOP=HHO�=P�KJ?A�
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1N@AN�PK�EJPAN?KJJA?P�PEIA�EO�QJLNA@E?P=>HA�=J@�HKJC�

&A=HANO�IQOP�I=J=CA�I=JU�EJ�LNK?AOO�EJOP=HHO�=P�KJ?A�

%QOPKIANO�?=J?AH KN@ANO
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�

6DNKQCDLQP�@A?NA=OAO

&A=HANO GAAL�O=BAPU�OPK?G�KB N=S�I=PANE=HO�
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• 1=:�H6A:H�EGD8:HH�>H�6�HDJG8:�D;�K6G>67>A>IN�>C�7DI=�L=6I�9:6A:GH�6G:�H:AA>C< �8JHIDB�HNHI:BH	�6C9 L=:C

DG9:GH�6GG>K:

– ]#�LNK>HAI�EO�PD=P�EB�KQN�?=L=?EPU�EO�PDNAA�LAN�SAAG��>QP�SA�@KJ\P�OAHH�AT=?PHU�PDNAA�LAN�SAAG���9A�IECDP�OAHH�JKJA�KJA�SAAG� PDAJ

BKQN��BERA��KN�OET�PDA�JATP�SAAG�^

&A=HAN�$

• .:GB>II>C<�>C�E6GI>8JA6G�>H�6�B6?DG HDJG8:�D;�JC8:GI6>CIN

– ]+JOP=HH=PEKJ�PEIA�KRAN�PDA�H=OP�UA=N�R=NEA@�BNKI����PK�����?=HAJ@=N�@=UO���6DA�PDEJCO�PD=P�I=GA�EP�R=NE=>HA�=NA�@EOP=J?A��SA=PDAN�

=J@�LANIEPPEJC���9A�D=RA�;%EPU�#<�A=PEJC�KQP�KB�KQN�D=J@O�=J@�CAP�PD=P�EJ�PSK�@=UO��>QP�;%EPU�$<�P=GAO���SAAGO�KN�IKNA�^

&A=HAN�)

– ]6DA ?EPU�KB ;%EPU�%< EO�RANU�?KKLAN=PERA���:KQ�CAP�=�KJA�@=U LANIEPZEP\O =�S=HG�EJ���#HH�PDA�KPDAN�?KIIQJEPEAO�EP�EO�PDNAA�PK�PAJ @=UOZ

PD=P\O EJABBE?EAJP�^

&A=HAN ,

– ]+�GAAL�?KIEJC�>=?G�PK�;%EPU�&<���9A\RA�D=@�LANIEPO�P=GA�KRAN�PSK�IKJPDO�=J@�D=@�PK�PDNA=PAJ�HAC=H�=?PEKJ���6DAU\RA�OAJP�PDAI

>=?G�O=UEJC�[BET�PDEO�\�=J@�PDAJ�SDAJ�SA�OAJ@�PDAI�>=?G�=J@�PDAU�?KIA�>=?G�=J@�O=U�]JKS�UKQ�JAA@�PK�BET�PDAOA ���	� PDEJCO^��=J@

OK�KJ���#J@�PDAU�D=RA�PAJ�>QOEJAOO�@=UO�PK�NAREAS�A=?D�PEIA��OK�OEJ?A�PDAU�KJHU�SKNG�BKQN�@=UO�LAN�SAAG�PD=P�EO�HEGA���SAAGO� 9A

=NA�DENEJC�OKIAKJA�PD=P�=HH�PDAU�=NA�CKEJC�PK�@K�EO�?=HH�?QOPKIANO�=J@�ATLH=EJ�SD=P�EO�CKEJC�KJ�SEPD�HKJCAN�PD=J�ATLA?PA@

PEIAHEJAO�^

&A=HAN�+

• $>C6C8:�8DBE6C>:H�6AHD�9G>K:�I>B:A>C:�JC8:GI6>CIN

– ]+P�EO�JKP�FQOP�PD=P�;BEJ=J?A�?KIL=JEAO<�D=RA�=�HKP�KB�PEIA�=J@�IEHAOPKJAO��>QP�PD=P�EP�EO�DECDHU�R=NE=>HA��=J@�PD=P�GEHHO�QO BNKI�=J

KLAN=PEKJO�OE@A���+�D=RA�PSK�AILHKUAAO�SDK�?=IA�BNKI�KPDAN�EJOP=HHANO�>A?=QOA�PDAU�SAJP�KQP�KB�>QOEJAOO�>A?=QOA�=HH�PDAEN�LNKFA?PO

SANA�OPQ?G�EJ�PDA�BEJ=J?EJC�LNK?AOO�^

&A=HAN�$

– ]5KIAPEIAO�EP�EO�PDEN@�L=NPU�=LLNKR=HO Y UKQ�D=RA�PK�>QC�PDAI�=HH�PDA�PEIA���6DAU�?D=JCA�PDAEN�LAKLHA�=HH�PDA�PEIA���9A�OAJ@�PDAI

BKQN�@K?QIAJPO�EJ�BKQN�OAL=N=PA�AI=EHO�=P�BKQN�@EBBANAJP�PEIAO���6DANA�=NA�LNK>=>HU�AECDP�KN�JEJA�?KIIQJE?=PEKJO���'RANU�PEIA EO =J

KLLKNPQJEPU�BKN�OKIAKJA�PK�JKP�CAP�PDA�AI=EH��IEOBEHA��AP?�^

&A=HAN�*
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• -;�8DJGH:��=6G9L6G:�K:C9DGH�86C�6AHD�7:�6�HDJG8:�D;�JC8:GI6>CIN

– ]6DA�ODELIAJP�@AH=UO�?=QOA�=�HKP�KB�NAO?DA@QHEJC���9A�QOA@�PK�>A�=>HA�PK�KN@AN�=J@�CAP�PDA�AMQELIAJP�KJ�PDA�NAMQAOPA@�@=PA� 9A

D=RA�JKS�OP=NPA@�LKKHEJC�;EJRAJPKNU<�EJ�PDA�S=NADKQOA�OK�SA�?=J�GAAL�PDA�EJOP=HH=PEKJ�^

&A=HAN�#

– ].=OP�,=JQ=NU�=J@�(A>NQ=NU�+�HEPAN=HHU�D=@�CQUO�=P�DKIA�+�S=O�L=UEJC�SEPD�JKPDEJC�PK�@K�>A?=QOA�+�?KQH@�JKP�CAP�IK@QHAO�^
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EXHIBIT A-� 



CALSEIA DATA REQUEST #7 
NET ENERGY METERING SUCCESSOR TARIFF 

R.14-07-002 
SDG&E RESPONSE 

DATE RECEIVED:  SEPTEMBER 24, 2015 
DATE RESPONDED:  SEPTEMBER 29, 2015 

 
 
A. For each line item of expenses shown in Attachment A of your testimony, list the portion 
of the expense that is a previous one-time expense, a future one-time expense, and an on-
going expense. 
 

! !
Category!! Portion!

Application*processing*costs* **
! !CCC!and!Customer!Service! *$***240,243** !On5going!! 100%!

Billing! *$***523,529** !On5going!! 100%!
IT!and!Overheads!from!Capital!Projects! *$***964,777** !On5going!! 4%!

! * !Previous!one5time!! 96%!
Customer!Generation!&!Overheads!&!Admin! *$***629,333** !On5going!! 100%!

! ! ! !In:office*review*costs* **
! !Distribution!Planning! *$********9,014** !On5going!! 100%!

System!Protection!Engineering! *$******13,417** !On5going!! 100%!

! ! ! !Customer*site*inspection*and*meter*programming*change*costs*
! !NEM!Inspections!&!Overheads! *$***472,090** !On5going!! 100%!

Vehicle!Fleet!Costs!for!inspections!! *$*1,727,124** !On5going!! 100%!
Meter!Changes,!Service!Orders,!and!Overheads! *$***719,907** !On5going!! 100%!

! ! ! !Project*management*costs* **
! !Electric!Project!Management! *$******11,751** !On5going!! 100%!

Overhead!for!Facility!Upgrade!Management! *$******10,942** !On5going!! 100%!

! ! ! !DIIS*Development* **
! !DIIS$Phase$1$and$Phase$2$costs$were$incurred$prior$to$the$study$dates$

!Phase!1! *$*1,781,965** !Previous!one5time!! 100%!
Phase!2! *$****473,000** !Previous!one5time!! 100%!

 
 
 
 


