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I INTRODUCTION

Pursuant to the February 13, 2025 Briefing Order issued by Your Honor in this matter
(“Briefing Order”), 9 1, American Home Contractors, Inc. (“AHC”), Enphase Energy, Inc.
(“Enphase”), the Solar Energy Industries Association (“SEIA”), SolarEdge Technologies, Inc.
(“SolarEdge”), Sun Directed, Tesla, Inc. (“Tesla”) and Trinity Solar, LLC (“Trinity Solar” or
“Trinity”) (collectively, the “Joint Solar Parties” or “JSPs”), by and through their undersigned
counsel, respectfully submit their Main Brief in Opposition to the May 20, 2024 Petition filed by
PPL Electric Utilities Corporation (“PPL”) for Approval of its Second Distributed Energy
Resources (“DER”) Management Plan (“Second DER Management Plan” or “Second Plan”)
(“Petition” or “PPL Petition™).

a. Description of the Joint Solar Parties

The JSPs are an ad hoc group of entities as follows, all of whom are in the business of installing
solar energy and battery storage equipment, manufacturing said equipment, or providing grid
services via aggregation of said equipment, or are a trade association representing same, have been
impacted by PPL’s Pilot Program (also referred to as PPL’s First DER Management Plan, and will
be impacted if PPL’s Second DER Management Plan is approved as proposed:

e SEIA is the national trade association for the solar and storage industries, with more than

1,200 member companies, including most of the JSPs, and other partners who do business in

Pennsylvania, including in PPL territory. Joint Solar Parties Statement (“JSP St.””) 1, p. 1.

e AHC is a $30 million/year company that presently does business in nine states, including

Pennsylvania, and is finalizing its involvement in a tenth state. JSP St. 2, p. 1.

¢ Sun Directed, founded 16 years ago and employing 11 in Pennsylvania, JSP St. 3, p. 2, has

installed 400+ solar and solar+storage projects in Central Pennsylvania. JSP St. 3, p. 1.



e Trinity is one of the largest, independently owned solar installation companies in the United
States, JSP St. No. 5, p. 2, that over the last 30 years, has provided solar power and roofing
solutions to more than 100,000 homeowners in the mid-Atlantic and Northeast, including
12,000 solar or solar + storage systems in Pennsylvania, over 1,700 of which in 2023 alone
were in PPL territory. JSP St. No. 5, p. 2.

e Green Way Solar is not a JSP member but filed initial and Surrebuttal testimony on the JSPs’
behalf, due to its dissatisfaction with PPLs’ Pilot Program. JSP St. No. 10, p. 2. Green Way
has been installing solar systems on residences and businesses in central and eastern
Pennsylvania since 2018. Roughly 60% of its projects are in PPL territory. Id.

e Tesla is a manufacturer and installer of battery energy storage and solar systems, and is a
leading aggregator of residential battery energy storage systems and facilitates customers being
compensated for grid services such as generation capacity and ancillary services. Tesla has
installed roughly 453,000 residential solar systems across the U.S. with project designs similar
to those discussed in this proceeding before it ceased doing new business in PPL territory. JSP
St. No. 4, p. 17. As of December, 2023, Tesla or third parties had installed nearly 800
Powerwall battery energy storage units in PPL territory. JSP St. No. 8, p. 3. Over 95,000 Tesla
Powerwall residential battery energy systems amounting to more than 500 MW of nameplate
capacity are enrolled in more than 50 Virtual Power Plants (“VPPs”), including utility-level
programs, as well as aggregations participating in wholesale electricity markets. /d. at 5.

e Enphase is a global energy technology company and leading manufacturer of solar
microinverters, battery energy storage, electric vehicle supply equipment and home energy
management systems that optimize the use of locally produced solar energy to power homes

and provide grid services. JSP St. No. 6, p. 2. Enphase also provides third-party aggregator



grid services in demand response and VPP programs across the United States and in Europe,

working with utilities, grid operators, third party DERMS providers, retail electric providers

and homeowners to help utilities and retailers avoid the need to purchase power, in exchange
for providing customers compensation that offsets the costs of their DER purchases or reflects

the customers’ performance in grid services events. JSP St. No. 6, pp. 19 - 20.

e SolarEdge is a Delaware corporation registered to do business in Pennsylvania with

headquarters in Israel. SolarEdge is also an aggregator, providing grid services in exchange

for compensation, such as generation, demand response, ancillary services, balancing services,
voltage or frequency regulation, or other services, in response to utility-level signals or in

response to wholesale electricity market opportunities. JSP St. No. 7, p 16.

b. Procedural History

On May 20, 2024, PPL filed its Petition requesting that the Pennsylvania Public Utility
Commission (“Commission”) approve tariff modifications and other authorizations needed to
implement PPL’s Second DER Management Plan pursuant to Paragraph 62 of the Joint Petition
for Settlement of All Issues approved by the Commission at Docket No. P-2019-3010128. PPL
served same on counsel for AHC, SEIA, Tesla and Sunrun, Inc. (“Sunrun”), a group of entities
then also referred to as “Joint Solar Parties” in Docket No. P-2019-3010128.

On July 8, 2024, the entities referred to as “Joint Solar Parties” in this docket -- AHC, SEIA,
Tesla, Enphase, SolarEdge, Sun Directed, Trinity, and Sunnova, Inc., filed an Answer, Protest, and
Petition to Intervene in this docket, the latter of which was granted on August 6, 2024. Sunnova
withdrew from this proceeding on July 10, 2024.!

c. Concise Statement of the Case

! Briefing Order, pp. 1, 2.



PPL’s proposed Second DER Management Plan, if approved, would require in perpetuity,” as
a condition of PPL’s granting permission to interconnect to its distribution system,* that all DERs*
owned by customers or third parties® interconnected to PPL’s distribution system prospectively
and retroactively® use only a Smart Inverter’ approved by PPL as meeting state-wide requirements
for interconnecting DERs,® as well as PPL’s bespoke testing requirements to ... ensure that [the
inverters] are compatible with PPL Electric’s DER Management Devices ...[.]** ° PPL’s program
would also require that DER owners allow PPL to install a DER Management Device in their
inverters that PPL would use to actively monitor and control their inverters.!! Participation by all
DERs, the majority of which are residential,'> would be mandatory,'? and DER owners would not

be compensated for the grid services their DERs provide!* for, effectively, monopoly use by PPL.!?

2 PPL St. No. 1, p. 23 (PPL’s Second Plan would “make the Pilot Program permanent.”)

3 See PPL’s Proposed Tariff, Section B (PPL Electric Exhibit (hereinafter “PPL Ex.”) SS-2).

4 DERSs are defined as including “inverter-based alternative energy sources and systems, as defined in the Alternative
Energy Portfolio Standards Act of 2004 (73 P.S. §§ 1648.1 — 1648.8), and storage resource (batteries).”

SPPL St. No. 1, p. 15.

6 See Id. See also PPL Ex. SS-2, Sections B., C. (3), 2.

7 “Smart inverters” convert the direct current (“DC”) power produced by solar panels into the alternating current
(“AC”) power transported on the electric distribution system for use in homes and businesses. A “smart inverter” is
an “inverter that performs functions that, when activated, can autonomously contribute to grid support during
excursions from normal operating voltage and frequency system conditions by providing dynamic reactive/real power
support voltage and frequency ride-through, ramp rate controls, communication systems with ability to accept external
commands and other functions.” PPL St. No. 1, p. 24.

852 Pa. Code § 75.22 defines a Certified DER as having “a designation that the interconnection equipment to be used
by a customer-generator complies with the following standards as applicable: (i) IEEE Standard 1547, “Standard for
Interconnecting Distributed Resources with Electric Power Systems,” as amended and supplemented. (ii) UL Standard
1741, “Inverters, Converters and Controllers for use in Independent Power Systems” (January 2001), as amended and
supplemented.”

° PPL Ex. SS-1, p. 7.

10 The current version of PPL’s Approved Smart Inverter List was filed by PPL as PPL Ex. AD-1R, and is available
here: PPL Approved Inverter List.

' PPL Ex. SS-2, Section D (“...the Company shall be permitted to actively monitor and manage the grid support
functions of DER inverters...”)

12 See PPL St. 10-R at 10 (99% of systems representing 51% of installed capacity, are below 200-kW).

13 PPL St. No. 1-R, p. 17 (...“reli[ance] on voluntary participation by a self-selecting group of customers to respond
to price incentives will likely not achieve the goals of the Second DER Management Plan...”).

14 See, Id., and p. 25.

15 See, infr-a, explaining that PPL’s physical occupation of the DER’s communications port and/or its tariff requirement
that DER control cede to PPL, blocks or significantly impedes third parties’ ability to participate in providing DER-
generated grid services to the PPL or the wholesale market.

4



The Joint Solar Parties oppose PPL’s one-size-fits-all, mandatory, territory-wide, active utility
control program in which the utility takes the grid services provided by DERs without
compensation'® because it has driven up the price of solar, increased the cost of installing and
servicing solar, blocked or limited the entry of solar and storage products into PPL, and blocked
or deterred competition by grid service providers; because it is not necessary now, given the low
rate of solar in PPL; because its benefits do not justify its costs; because it exceeds Pennsylvania
standards; because PPL’s Device disrupts customers’ communications and power generation; and
because PPL’s Device installation has violated the National Electric Code in at least 8,000 systems,
caused thermal damage, and voided customers’ warranties.

d. Legal Standards

66 Pa. C.S. § 1301 requires that every rate made or demanded by a public utility shall be just,
reasonable, non-discriminatory, and in conformity with the regulations or orders of the
Commission. See Metro. Edison Co. v. Pa.PUC, 22 A.3d 353, 372 (Pa. Commw. Ct. 2011), cert.
denied, 568 U.S. 959 (U.S. 2012) (“Metro. Edison”), and Lloyd v. Pa.PUC, 904 A.2d 1010, 1021
(Pa. Commw. Ct. 2006). 66 Pa. Cons. Stat. § 102 defines a “rate” as including any rules, regulations,
practices, classifications, or contracts affecting utility charges. Id. at 359 (a public utility’s rates
include, inter alia, every individual charge that utility demands for any service offered, rendered,
or furnished by the utility whether received directly or indirectly).

66 Pa. C.S. § 315 places the burden of proof on a public utility to establish the reasonableness
of its rates. Metro. Edison, 22 A.2d 359. While the burden of production may shift, the burden of
proof remains on the utility to establish the justness and reasonableness of every component of its

rate request and this burden is an affirmative one. Berner v. Pennsylvania Public Utility

16 PPL St. No. 1, p. 10.



Commission, 382 Pa. 622, 631, 116 A.2d 738, 744 (1955). The public utility must satisfy this
burden by a preponderance of the evidence. Energy Conservation Council of Pa. v. PUC, 996
A.2d 465, 478 (Pa. Cmwlth. 2010). A preponderance of the evidence is established by presenting
evidence that is more convincing, by even the smallest amount, than that presented by the other
parties to the case. Se-Ling Hosiery, Inc. v. Margulies, 364 Pa. 45, 70 A.2d 854 (1950).
Additionally, this Commission’s decision must be supported by substantial evidence in the record.
More is required than a mere trace of evidence or a suspicion of the existence of a fact sought to
be established. Norfolk & Western Ry. Co. v. Pa. PUC, 489 Pa. 109, 413 A.2d 1037 (1980).

II. SUMMARY OF ARGUMENT

The JSPs strongly oppose a one-size-fits-all, mandatory, territory-wide, anti-competitive,
active utility control program that provides no compensation to DER customers (PPL St. No. 1, p.
10), the only program of its kind in the country. PPL’s restrictions on inverters fail to meet the just,
reasonable and non-discriminatory standard, as they block manufacturers’ entry into the market,
block third parties’ ability to perform the same grid services PPL is performing in a more cost-
effective manner, deprive customers of the value of their DERs, as well as the opportunity to
choose whether and how they wish to deploy their property towards contributing to grid
improvements, and drive up the costs of purchasing, installing, and servicing solar systems.

PPL’s program also fails to conform with Commission regulations or orders, as its restrictions
on inverters exceed the standards imposed nationally (through IEEE 1547-2018), and state-wide
(by 52 Pa. Code § 75.22), and its manner of installing its Devices violates the National Electrical
Code, made applicable by 34 Pa. Code § 39.191, in addition to damaging customers’ inverters and
voiding customers’ warranties.

PPL’s program is inconsistent with Commission regulations and orders (discussed, infra), as it



will suppress competition, threaten DER owners’ due process rights to interconnect, deprive
manufacturers of equal protection, stifle innovation, and deprive ratepayers’ ability to choose.

PPL has failed to provide adequate justification for approval of its program at this time, as its
territory has very low rates of solar penetration. More to the point, PPL has failed to provide an
adequate factual basis demonstrating that the cost of its draconian, unnecessary and expensive
program ($81 million through 2030), when weighed against the harms it has inflicted and will
inflict on the JSPs, their customers, and the public at large, will outweigh its benefits at any point
in time, rendering a decision to approve it unsupportable.

In Docket No. L-2023-3044115, Distributed Energy Resources Participation in Wholesale
Markets, in its February 22, 2024 Advance Notice of Proposed Rulemaking Order (“ANOPR”),
the Commission invited comment on many of the same issues raised in this docket, including on
the trade-offs between ‘“allow[ing] for utility direct control and overrides;” the opportunities
provided by other options, such as “an option for firm and non-firm approval categories to reduce
the need for system upgrades;” and the potential for conflict when utilities and third parties both
seek to perform aggregation services in the wholesales market.

The JSPs urge the Commission to resolve these policy questions in its ANOPR docket, or when
a better fact pattern and more complete record are presented to it than the one PPL offered in this
docket. At a minimum, the JSPs urge the Commission not to approve PPL’s Petition as doing so in
this docket will deter the dispersal of the very business models envisioned in the ANOPR.

III. ARGUMENT

a. Details of PPL’s Program
In Docket No. P-2019-3010128, PPL obtained approval to conduct a three-year Pilot

Program (PPL St. No. 7, p. 4) through March 21, 2025. By Order dated September 12, 2024, its



term was extended until thirty days after the Final Order is entered in this docket.

As of January 1, 2021, PPL’s Pilot Program required that new DERSs interconnecting with
PPL’s distribution system use smart inverters installed in the customer’s DER and approved by
PPL as meeting UL 1741 Supplement A (“SA”); and PPL’s testing for the communications
requirements under IEEE 1547-2018 (the “Interim Requirements”) — which requirements PPL
obtained approval to “proactively implement” in anticipation of UL 1741 Supplement B (“SB”)
becoming effective. PPL St. No. 1, p. 8.

Since January 1, 2023, PPL’s Pilot Program has required that new DERSs interconnecting
with PPL’s distribution system use smart inverters approved by PPL as meeting IEEE 1547-2018,
and certified to UL 1741 SB using IEEE 1547.1-2020, PPL St. No. 1, p. 12, and meet PPL’s DER
Lab’s testing requirements “to ensure that [the inverters] are compatible with PPL Electric’s DER
Management Devices ... PPL Ex. SS-1, p. 7.

IEEE 1547-2018, a consensus-based standard developed by the Institute of Electrical and
Electronics Engineers (“IEEE”), provides the technical specifications for interconnection and
interoperability between DERs and utility electric distribution grids. JSP St. No. 9, p. 4; 1547-2018
Abstract (attached as Appendix B). Per its Abstract, IEEE 15471-2018’s purpose is as follows:

There is a critical need to have a single document of consensus standard technical

requirements for DER interconnection rather than having to conform to numerous local

practices and guidelines. This standard addresses that critical need by providing uniform
criteria and requirements relevant to the performance, operation, testing, safety
considerations, and maintenance of the interconnection.”

IEEE 1547-2018 Sec. 3.1, defines “interoperability” as “[t]he capability of two or more
networks, systems, devices, applications, or components to externally exchange and readily use

information securely and effectively.” A plain reading of this makes clear that the standard does

not specify that networks, systems, devices, applications or components that are certified as being



capable of exchanging and using information always be employed by the utility in that fashion.

IEEE 1547.1-2020'7 provides the nationally applicable testing requirements for how DER
systems or equipment conform to the requirements of 1547-2018.'® JSP St. No. 9, p. 4.

UL 1741 Supplement B (“SB”) (approved March 5, 2020) provides the official industry
standard for Nationally Recognized Testing Labs (“NRTLs’”) to verify that the inverter meets the
interoperability conformance test procedures set forth in IEEE 1547.1-2020 (approved March 5,
2020) (PPL St. No. 4, p. 6). A NRTL is “recognized [by the U.S. Department of Labor’s
Occupational Safety and Health Administration (“OSHA”)] as meeting the requirements in 29
C.FR. 1910.7 to perform testing and certification of products using consensus-based test
standards.”!® See also 52 Pa. Code § 75.22 (similarly defining a NRTL).

Per UL 1741 SB (SB4.3.6.1), the interoperability conformance tests can be met through
use of several communications protocols, which are used to store or send information and to
control adjustable inverter functions:?° either IEEE 2030.5,>! SunSpec Modbus,*? or DNP3.2* JSP
St. No. 9, p. 4. However, IEEE 1547.1 does not reference any requirement to receive certification
by any of these protocol developers, such as SunSpec Certified™, or to any developer-produced

test protocols, such as the SunSpec Modbus Conformance Test Procedures.

17 IEEE 1547.1-2020 contains IEEE’s Standard Conformance Test Procedures for Equipment Interconnecting
Distributed Energy Resources with Electric Power Systems and Associated Interfaces.

18 See, JSP St. No. 9, p. 4. See also IEEE 1547-2018 Abstract states: “The technical specifications for, and testing of,
the interconnection and interoperability between utility electric power systems (EPSs) and distributed energy resources
(DERs) are the focus of this standard. It provides requirements relevant to the performance, operation, testing, safety
considerations, and maintenance of the interconnection.” See, Appendix B, PDF, p. 3.

19 See https://www.osha.gov/nationally-recognized-testing-laboratory-program/frequently-asked-
questions#employers_regulators.

20 See https://solarbuildermag.com/inverters/smart-pv-inverter-overview-ieee-1547-2018-and-ul-1741-explained/.

2 [EEE 2030.5 provides support for monitoring and control of DER devices. The standard defines the mechanisms
for exchanging application messages, the exact messages exchanged including error messages, and the security
features used to protect the application messages. IEEE 1547-2018, Annex 2, Clause D.3.2

22 The SunSpec Alliance specifies standard Modbus-based information to support monitoring and control of the DER
devices. IEEE 1547-2018, Annex 2, Clause D.3.4.

23 1IEEE 1815 is used to interface to DER devices, often used by utility supervisory control and data acquisition
(“SCADA”) systems. IEEE 1547-2018 Annex 2, Clause D.3.3.
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That an inverter is “suitable” for use is evidenced by its “listing” or “labeling,” 29 C.F.R.
§ 1910.303(b)(1)(1), which involves inspection and approval by the NRTL using “appropriate test
standards approved by OSHA.” 29 C.F.R. § 1910.399; 1910.7(b)(1)(1), (c). Mut. Ins. Co. of Am.
v. Royal Appliance Mfg. Co., 112 Fed. Appx. 386 (6™ Cir. 2004).

PPL’s Devices contain an Advanced Metering Infrastructure (“AMI”) radio, or cellular
modem, that connects to the DER’s local communication interface and enables PPL’s monitoring
and management of the DER. PPL Ex. SS-1, p. 7. A local DER communication interface is “a
local interface capable of communicating to support the information exchange requirements
specified in this standard for all applicable functions that are supported in the DER.”?* IEEE 1547-
2018 defines an interface as “[a]n electrical or logical connection from one entity to another that
supports one or more energy or data flows implemented with one or more power or data links.” A
plain reading of IEEE 1547-2018 makes clear that the standard does not specify with whom or
what a local interface must be capable of connecting, nor does it require that the capability to
communicate means that the interface must always be employed for communication, nor does it
limit the number of local interfaces capable of communicating. Rather, the standard’s language
(“a local interface™) can fairly be read as requiring “at least one” location but prescribes no limits
on the number of interfaces.

PPL’s DER Lab testing “to ensure that [the inverters] are compatible with PPL Electric’s DER
Management Devices ...“involves PPL’s “ ... DER Lab verifying that] the inverter has the ability
to read and write to the Modbus registers or via the 2030.5 interface, an open and available port,
and the ability to monitor and manage the DER regardless of the number of inverters networked.”

PPL St. No. 2-R, p. 19.

24 IEEE 1547-2018, Section 3.1.
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PPL concedes its DER Lab is not a NRTL. Hrg. Tr., pp. 362 — 363.
b. PPL’s Program Unlawfully Exceeds Pennsylvania’s Standards
The Commission should decline to approve PPL’s program, as it unreasonably and
unlawfully exceeds Pennsylvania’s standards.

i. PPL’s Testing Requirements Exceed Those of IEEE and UL

52 Pa. Code § 75.22 requires interconnecting DERSs to be certified to meet “(i) IEEE Standard
1547, ‘standard for Interconnecting Distributed Resources with Electric Power Systems,’ as
amended and supplemented,” and “(i1) UL Standard 1741, ‘Inverters, Converters and Controllers
for use in Independent Power Systems’ (January, 2011), as amended and supplemented.”

PPL’s program exceeds Pennsylvania’s requirements in several important ways, and in so
doing, unlawfully deprives manufacturers and customers of constitutionally guaranteed rights, and
usurps the role of this Commission, and unjustifiably discriminates against certain manufacturers
and the customers and installers who would choose their products.

First, PPL’s program requires that in addition to meeting the above-stated state-wide
requirements, that DERs also meet PPL’s DER Lab testing requirements “to ensure that [the
inverters] are compatible with PPL Electric’s DER Management Devices ... “ (PPL St. No. 2-R, p.
19; PPL Ex. AD-7), in short that inverters meet IEEE 1547’s interoperability requirements. See
PPL St. No. 4, p. 15; PPL St. No. 6, p. 16. As even PPL’s experts admit, no other utility in the
country has “taken the next step of leveraging” IEEE 1547-2018’s interoperability requirements
“to monitor and manage DERs across the distribution system.” PPL St. No. 6, p. 16.

However, the Electric Power Research Institute (“EPRI”), as well as industry experts including
PPL, have identified 26 gaps in the “interoperability” portion of IEEE 1547-2018. (JSP St. No. 9,

pp. 6-7). Indeed, PPL takes credit for having identified some or all these gaps to EPRI, which gaps
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PPL discovered when it was testing inverters in its DER Lab for compatibility with its Device.?
As a practical result, though, and as PPL and its experts concede (see PPL St. No. 2-R, p. 7),
the fact of “gaps,” or “ambiguities,” in the interoperability portion of the IEEE standard means
that PPL can be interpreting the standards differently than are the inverter manufacturers or the
NRTLs that certified the inverters as meeting the required standards. See, e.g., PPL St. No. 5-RJ,
p.5. See also an article by PPL’s Expert, Jay Johnson, stating:
... [TThe team unearthed multiple issues with the IEEE 1547.1 test procedure, the information
models, pySunSpec2, and the DER simulators running each of the protocols. These issues
have been raised with the appropriate companies and committees to address these concerns
and streamline the roll-out of advanced inverters.?¢
But PPL is presently excluding or restricting inverters used in its territory,?” and denying
permission to interconnect and permission to operate (“PTO”)2% based upon its unilateral
interpretations of interoperability, in advance of the standards committees resolving ambiguities,
and to the detriment of certain inverter manufacturers and their purchasers. No other U.S. utility
requires that DERs be tested for compatibility with a utility-owned DER Management Device in
order to receive approval to interconnect. JSP St. No. 9, p. 6.
As but one example, PPL’s program requires that inverters be networked as a condition of
being eligible to interconnect. See PPL St. No. 2-R, p. 24; Hrg. Tr. p. 342 (where Ms. Dombrowski-
Diamond explains that to be approved for use in PPL territory, inverters must “have a network

system and be able to communicate to inverters along the chain with a mod ID of two plus”).

PPL’s webpage containing its "Smart Inverters and DER Pilot Management Requirements"

25 PPL St. No. 2-R, p. 7; PPL Electric Exhibit AD-2R

26 Evaluation of Interoperable Distributed Energy Resources to IEEE 1547.1 Using SunSpec Modbus IEEE 1815, and
IEEE 2030.5, IEEE Access, Vol. 9, 2021, p. 142129, 142145.

27 Hrg. Tr., p. 342, lines 22 — 24; PPL St. No. 2-RJ, p. 37. See PPL’s Approved List, showing limitations in red font.
28 See Exhibit JSP-JG-3, denying Tesla permission to interconnect multi-inverter solar systems using a Zigbee
communications model.
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(Updated 2/17/2025) provides:
Inverter-based DER installations where more than one inverter is installed at a premise
require that the inverters are networked together as part of the installation. Inverters shall
be networked together such that all applicable inverters can accept commands from the
Company-owned DER Management Device connected to a port earmarked and labeled for
use by PPL.
Critically, however, IEEE 1547-2018 does not require that inverters be networked as a
condition of NRTL certification to the standard.
As discussed above, IEEE 1547-2018 Section 10.1 requires that a DER have provisions for
a local interface but does not specify the numbers of interfaces that must be capable of
communicating. Further, IEEE 1547-2018, Section 1.4, makes clear the standard does not require
that inverters be networked. It states:
This standard does not determine the communication network specifics, nor the utilization
of the DER provisions for a local DER interface capable of communicating (local DER

communication interface) to support the information exchange requirements specified in
this standard.

(emphasis added.).

Finally, IEEE 1547-2018 defines “interoperability” as “a capability which may be met by
two or more networks.” It does not require that two or more inverters be networked to meet the
definition of interoperability.

Notwithstanding the foregoing, PPL has limited the use of 41 inverter models from 6
manufacturers (amounting to nearly one-third of all inverter manufacturers on PPL’s approved
Smart Inverter List) to single-inverter projects because “those inverters cannot have a network
system” and are unable to communicate to other inverters “in a stream.” Hrg. Tr., pp. 342 — 343.
And PPL has done so, even though each of the inverters was NRTL-certified as meeting the IEEE
1547-2018 standard, as PPL admits. /Id. See PPL Approved Inverter List, on which certain

inverters are flagged in red as being limited to “One ... Inverter per Application.”
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Mr. Johnson claims that in June 2024, the above-described ambiguity was resolved with
SunSpec’s issuance of a certification specification that now requires an adjustable Modbus RTU
device address. PPL St. No. 5-RJ, p. 4. But here, Mr. Johnson impeaches himself. He has written:

IEEE 1547.1 testing is not a comprehensive interoperability test sequence. It is designed
to verify a basic level of functionality to demonstrate the DER communication interface is
connected appropriately to the electrical control and measurement capabilities of the DER.
In order to fully validate the communication capabilities of DER, a separate certification
program has been established by the SunSpec Alliance for IEEE 2030.5 clients and servers,
SunSpec Modbus devices, and IEEE 1815 masters and out-stations . . . These experiments
are not included in the IEEE 1547.1 test procedure.”

Disturbingly, when asked about the fact that its interpretation differs from the NRTLs,

PPL’s response has been consistently to declare that the NRTLs “got it wrong” when they certified

inverters as meeting IEEE-1547.1 and UL 1741 SB. See Hrg. Tr. p. 369. Or PPL blames the

manufacturers. See, e.g., PPL St. No. 2-R, p. 16, where Ms. Dombrowski-Diamond stated: “While

certain entities may have interpreted those communications protocols incorrectly, which led to the

creation of the interoperability gaps ...“ See also Id. at p. 7 (where Ms. Dombrowski-Diamond

blames the manufacturers for interpreting the standards differently “than they are plainly written.”).

To which the JSPs’ expert, Brian Lydic, responded:
...[The fact that the inverters were able to obtain IEEE 1547-2018 and UL 1741 SB
certification by [NRTLs] is evidence that the inverter manufacturers in fact did comply
with the requirements under the standard, and that both the NRTL and the inverter
manufacturer independently determined that the inverter complied with the standards’
requirements. The fact that PPL identified gaps in the standard during its testing is not
evidence that the inverter manufacturers have failed to interpret the standards “as they are
plainly written” as PPL wishes they were. It also is evidence that PPL is attempting to
force inverter manufacturers to a narrow interpretation of the standards that go above and
beyond what the standards actually require to achieve certification.

JSP St. No. 9-SR, pp. 4 - 5.

As disturbingly, PPL’s expert Mr. Johnson testified that manufacturers can and should expect

standards to change — and design to the as-yet unwritten standards. See PPL St. No. 5-RJ, p. 4,

where he opines: “[i]f DER manufacturer expected their equipment to be placed in a multi-inverter
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installation, it would be logical to include adjustable device addresses.” Mr. Johnson calls on
manufacturers to exceed the standards as part of a grand experiment. See Id., p. 7, where he states:

I believe it is most beneficial for utilities to participate in national and international standards-

making processes so that gaps can be filled on a wider scale. Over time, revisions to the

standards will pave the way to plug-and-play DER environments. However, on a practical
level, when an organization is the first to implement a program of this type — as PPL Electric
is — there will be clarifications to the standardized interface to get the equipment to operate.

Thanks to PPL Electric’s work in this area, those clarifications (e.g. support for broadcast mode

and support for adjustable device addresses) are now included in the SunSpec specifications.
Id. atp. 8.

PPL and its experts have missed the point of there being standards, and in so doing, are eroding
the very uniformity and market certainty that IEEE 1547-2018 is intended to provide.?® PPL’s
unilateral gap-filling also undermines the very purpose of NRTL certification (also a cornerstone
of Pennsylvania’s requirements),*® which is to ensure IEEE 1547-2018s uniform standards have
been met. See Process Controls Int’l Inc. v. Emerson Process Mgmt., 2012 U.S. Dist. LEXIS
151243, *22 - *23 (the value of the certification system rests upon its reliance on testing and
oversight by a NRTL).

PPL is not at liberty to disregard manufacturers” NRTL certifications. See Board Tech Elec.
Co. v. Eaton Elec. Holdings LCC, 2017 U.S. Dist. LEXIS 180348 (S.D.N.Y. 2017), *18, holding:

It may be that plaintiff’s own testing shows that certain of the light switches that bear the UL

mark do not in fact comply with the safety standards . . . It is up to United Laboratories to

police the mark. To the extent plaintiff believes that the mark has been diluted — or tarnished

— by a failure to properly police it by United Laboratories a remedy is available under 15 U.S.C.

§ 1064(5): plaintiff may seek to cancel the mark.

These issues are not merely academic, as PPL’s imposition of its unilateral interpretations is

blocking or limiting manufacturers’ ability to enter the PPL market, and/or certain inverters or

inverter configurations from permission to interconnect, infringing on constitutionally guaranteed

2 See, supra, quoting the IEEE 1547-2018 Abstract stating the purpose of the standard.
3052 Pa. Code § 75.22, defining a NRTL.
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rights. Certainly, the Commission has taken care in other settings to ensure that novel
interpretations of existing standards be subject to notice and comment in a state-wide proceeding.’!

Further, PPL’s reason for discriminating against inverters that cannot network is not
justifiable. In Harris v. Pennsylvania Turnpike Com., 410 F.2d 1332, 1336 (3". Cir. 1969), the
court explained that ““...the equal protection clause is offended only if classification rests on
grounds wholly irrelevant to the achievement of the state’s objective.”

Here, however, PPL explains its objective as follows, stating on its FAQ page:
“Why does PPL Electric require me to network my inverters?
As part of our DER Management Pilot Program requirements, PPL Electric is permitted to
install a limited number of management devices per calendar year. To prevent the installation
of multiple management devices and to keep installations as aesthetically viable as possible,
we require networking of all inverters which are part of a single application submission. This
allows PPL to expand our Pilot Program to encompass as many of our customers as possible,
while at the same time keeping the amount of utility equipment required for your installation
to a minimum.

The JSPs submit that PPL is not at liberty to decide that as a cost-savings measure, or worse,
due to aesthetic concerns, it is authorized to bar manufacturers and configurations that are certified
as standards-compliant from interconnecting based on its unilateral resolution of a standards gap.

And again, the JSPs note that to date, at least 25 additional gaps in the standard have been
identified that may be differently interpreted by PPL and manufacturers and NRTLs. See, e.g.,
Proposed Findings of Fact, 44 41 — 46, 48 — 50.

iil. PPL’s Tacit Claim of Exclusivity Over Reactive Power Overreaches

PPL’s program exceeds IEEE standards in another important regard. PPL claims that the
principal purpose of its program is to increase hosting capacity by “addressing over and under-

voltage violations by assuring appropriate levels of reactive power.” PPL St. No. 1-R, p. 8. PPL

3L See, e.g., Jan. 13, 2012, , Standards for Electronic Data Transfer and Exchange Between Electric Distribution
Companies and Electric Generation Suppliers, Pa. PUC Docket No. M-00960890F0015 (Jan. 13, 2012), p. 1.
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claims its manipulation of reactive power does not interfere with the JSPs’ ability to aggregate grid
services because, PPL claims, no market exists for provision of reactive power. /d.; PPL St. No. 4-
R, p. 20. Indeed, PPL’s expert asserts that in his opinion, which he claim “the text and context of
IEEE 1547-2018 supports,” the appropriate role of an aggregator is the management of DER active
power[, while r]eactive power and distribution system voltage management are . . . not
commodities appropriate for aggregation.” PPL St. No. 4-R, p. 26. PPL claims its management
of reactive power has no material impact on the level of real power DERs can produce or export,
PPL St. No. 1-R, p. 9, but that “to the extent there is curtail[ment of] active (real) power to produce
increased reactive power to meet applicable power quality parameters,” PPL St. No. 1-R, p. 18, it
is as a result of a discretionary design choice by the inverter manufacturer.

PPL errs in all regards. Firstly, PPL has continually disregarded evidence put forth by the JSPs
that they have participated in programs involving their management of customers’ reactive power.
SolarEdge participated in a utility program in which SolarEdge provided the service of improving
power quality by remotely updating customers’ reactive power control settings to absorb or
generate reactive power when the grid voltage was outside a predefined range. Customers were
offered a flat fee for enrolling, more for staying in the program, and additional compensation when
SolarEdge’s manipulation of the customer’s reactive power did in fact interfere with the customer’s
generation of real power. JSP St. No. 7, pp. 20 — 21; JSP St. No. 7-SR, p. 18; Ex. JB-21SR.

Secondly, PPL misunderstands the implications of its demands that the manufacturer design an
inverter large enough to produce sufficient reactive power to meet PPL’s needs, as well as the
customer’s interest in real power. The JSPs’ testified that in their experience, a large, commercial
customer may spend more on an inverter big enough to meet both. But:

...[t]o [the JSPs’] knowledge, it is not typical of manufacturers of residential system inverters
to design their inverters this way, because it requires inverter manufacturers to oversize the

17



inverter’s capacity, list the inverter at a lower nameplate capacity, and reserve a portion of the
inverter capacity at all times to sit idly until it can be used to provide reactive power.

JSP St. No. 7-SR, p. 21. Doing so “would risk increasing the inverter’s price and making it less
competitive, especially in the residential market.” JSP St. No. 8-SR, pp. 6 — 7.

Importantly, the IEEE standards do not go as far as PPL envisions. The standards do not
by themselves authorize utilities to carve up the market, as PPL is proposing in its Second Plan.
IEEE 1547 Section 1.4 is explicit that it is the Commission that has the responsibility to determine
who shall manage reactive power capability, stating:

3

‘... 1t is the responsibility of the authority governing interconnection requirements (AGIR)
to determine the applicability . . . of performance categories related to reactive power capability
and voltage regulation performance requirements . . .

In Section 1.4, n. 12, the standard reinforces the critical role played by the Commission, stating:
The impact of DER on frequency and voltage performance of the interconnections and the
regional power systems differs significantly, and it remains the responsibility of an AGIR to
quantify impactful DER penetration levels.

Again, the JSPs urge the Commission to provide heightened scrutiny when examining PPL’s

claims its program comports with IEEE standards.

iii. PPL’s Claims regarding Anti-Island Overreach

In addition to claiming that its program focus is on managing reactive power, PPL argues its
control of customers’ inverters is required to use remote on/off functions on battery storage or solar
systems that have not safely isolated, or “islanded” from the distribution system. Petition, p. 15.

PPL overplays this concern. The sole evidence to which PPLs point as the reason it needs
control is an NREL Primer it claims states that “increasing DER penetration and deployments of
different types of inverters can increase the likelihood of unintentional islands.” PPL St. No. 3, p.
56; D. Narang, et al., NREL/TP-5D00-77782, April, 2022, A Primer on the Unintentional

Islanding Protection Requirement in IEEE Std 1547-2018 (“NREL”) (appended).
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But NREL’s Primer makes clear that discussions on enhancing unintentional islanding risk and
prevention may be entertained in future updates to IEEE Std 1547-2018. The Primer also makes
clear that NREL’s concern arises in ‘“high-penetration” scenarios (NREL, p. 22), which, as
explained, are at least ten years away in PPL’s territory. Consistent with NREL’s finding, OCA’s
expert noted that Australia’s Energy Management Office needed the ability to turn off solar in rare
emergency conditions in an area where rooftop solar is periodically applying more than 100% of
the state’s demand. OCA St. No. 1-SR, pp. 10-11. PPL simply does not have that need at this time.

Indeed, PPL’s expert’s own testimony underscores the lack of a present-day need for PPL to
have active remote access to inverters’ on/off function. Mr. Davis testified that to date, PPL has
“not yet” accessed the remote on/off capability it gave itself. Mr. Davis explained the reason PPL
had not yet done so was because out of the numerous outage events PPL observed that impacted
actively managed DERs, none caused an unintentional islanding event. PPL St. No. 3, p. 55.

The JSPs agree that DERs must have effective anti-islanding capabilities. However, as the
Commission has noted, that anti-islanding capability is already built into inverter-based systems
certified to IEEE 1574 standards and tested in accordance with UL 1741.3? See also, JSP St. No.
14-SR at pp. 15-16, where the JSPs explain why PPL’s concern with anti-islanding is not valid.

The JSPs again urge the Commission to exercise care in contemplating sanctioning a program
that would exceed IEEE standards, and by definition, those incorporated into Pennsylvania
regulations, where there is no present need to do so.

iv. IEEE Calls on the Commission to Decide Questions of Control

Finally, PPL’s assertion of “control” in the manner required by PPL’s program, is not required

32 Pa. PUC, Final Rulemaking Re Interconnection Standards for Customer-generators pursuant to Section 5 of the
Alternative Energy Portfolio Standards Act, 73 P.S. § 1648.5; Implementation of the Alternative Energy Portfolio
Standards Act of 2004 Interconnection Standards, Docket No. L-00050175, p. 9 (Aug. 17, 2006).
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by IEEE. Again, 1.4 makes clear that a local DER interface must be capable of communicating,
but it does not state that the interface shall be always used by the utility for such purpose.

The standard further states: “it remains in the responsibility of an AGIR to quantify impactful
DER penetration levels.” 1547-2018, n. 2.

Finally, the standard developers have also made clear that the standard does not prescribe a
particular use case, such as the active management and control regime contained in PPL’s plan.
As the JSPs’ expert Brian Lydic testified:

... [I]n the ... IEEE 1547.2-2023 Guide[,] which provides technical background and guidance

to support understanding of IEEE 1547-2018, the guidance explicitly states that: “IEEE Std

1547-2018 does not assume a specific use case or application . . . This standard does not address

planning, designing, operating, or maintaining the Area EPS with DER.”

In short, it is squarely the responsibility of this Commission to decide whether the levels
of penetration seen today warrant the Commission’s granting PPL a monopoly over monitoring
and management of residential customers’ DERs. The JSPs respectfully contend that the record
developed by PPL fails to provide the Commission with the foundation with which to do so.

IV.  PPL FAILS TO SHOW ITS PROGRAM IS REASONABLE, JUST OR IN THE

PUBLIC INTEREST
a. PPL Fails to Show its Extreme Program is Necessary at this Time

PPL claims its Plan will assist it in “proactively preparing for increasing DER interconnections,”
PPL St. No. 1, p. 28, chiefly, by “increase[ing] hosting capacity for additional DERs at far lower
cost than the available alternative.”** PPL St. No. 1-R, p. 15. PPL also claims its Plan will assist

it in “proactively tackling issues presented by DERs, rather than invest in costly distribution system

upgrades to resolve those issues.” Id. at 34.

33 “Hosting capacity” is the amount of [distributed photovoltaic systems] (“DPV”’) that can be added to distribution
system before control changes or system upgrades are required to safely and reliably integrate additional DPV. Petition,
n. 2.
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The JSPs applaud PPL’s forward thinking and goal of increasing the numbers of solar energy
users on its system. However, the JSPs respectfully submit that in seeking to establish a program
to resolve problems potentially caused by DERs that PPL admits are not upon us, PPL has failed
to provide the Commission with a reasonable basis for it to approve a “proactive” program that is
this extreme and this costly at this time, particularly where doing so improperly strays from legal
bounds, as discussed herein,** and inflicts so many harms (see, infr-a, Sec. IV.b.iii.).

First and foremost, PPL has failed to demonstrate why its program, with its first-in-the-nation
features, must be approved now. PPL has very low rates of solar penetration (only 3.94% of peak
capacity in PPL territory 270.641 MW), as compared with Vermont’s (32%), or San Diego’s
(43%).%> Accordingly, there is simply no fact-based reason to concur that PPL’s program as
currently designed is justifiable.>® This is especially the case, given that PPL’s Device has a 15-
year book-life,” and that DERs installed today that must be compatible with PPL’s Device “are
expected to remain connected to the PPL Electric System for decades.”*® Approving this program
now will deprive Pennsylvanians long into the future of the advances in technologies and
approaches that will evolve in this next ten-year period.

Similarly, PPL offers no credible factual bases for its projections of future DER rates. For
example, PPL claims a study by Deloitte “shows that by 2035, Pennsylvania would rank sixth
amongst all states in DER capacity . . .,” PPL St. No. 1-R, p. 47; PPL St. No. 1-RJ, p. 13. (emphasis

added.) However, in addition to the study being purely aspirational, the study actually states only

34 See e.g., Sunrise Energy, LLC v. PPL Corp., 2015 U.S. Dist. LEXIS 39433, *14 (W. Dist. Pa. 2015) (recognizing
the “clearly established right to net meter” under the Alternative Energy Portfolio Standards Act, 73 Pa. Stat. §§
1648.1-1648.8).

35 JSP St. No. 1, pp. 10, 19-20.

36 Philadelphia Suburban Transp. Co. v. Pennsylvania Public Utility Com., 281 A.2d 179 (Pa. Commw. 1971) (“Both
at common law and under our statutes, the discrimination forbidden is one that is unreasonable and without factual
basis.”)

37 PPL St. No. 10-R, p. 5.

38 PPL St. No. 4-R, p. 14.
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that “. . . residential capacity could grow . . . “ by 2035. Id. (emphasis added). Similarly, a study
cited by PPL’s expert, discussed infra, assigns an amount of future distributed generation to solar
that is 57% lower than the amount he assumes in his analysis. JSP St. No. 4-SR, p. 27.%

By contrast, jurisdictions with far higher rates of solar penetration are relying on an array of
tools — such as custom smart inverter setting profiles, grid modernization investments, voluntary
flexible interconnection options, and compensation for customers and non-utility service providers
who both provide and receive grid services — without causing power quality or reliability issues.

For example, Hawaiian Electric is projected to have over 2,086 MW of solar on its system by
2045.40 Tts grid modernization strategy, however, includes the creation of custom smart inverter
setting profiles, grid modernization investments, “. . . equitable cost allocation and compensation
for customers and other non-utility service providers who both provide and receive grid services.”
Id., p. 9. Notably, even utility programs that have piloted active utility control and shown that such
control can provide benefits, PPL St. No. 7-R, p. 5, citing JSP St. No. 1, p. 24, have also provided
compensation to DER owners for their provision of grid services, have been fully voluntary, and
have provided customers with the ability to use software to manage their DERs, rather than having
to install a utility-owned management device in their inverters.*! 42
PPL, however, has refused to explore whether it could achieve its objectives through a

voluntary program, conceding it conducted no analysis as to any specific level of enrollment that

could accomplish its program objectives. See Ex. JSP-NZ-1SR, PPL’s response to an Office of

39 See also, infra, regarding PPL’s internal analysis.

40 Hawaiian Electric, Maui Electric, Hawai’i Electric Light, Modernizing Hawai’i’s Grid for Our Customers, August
29, 2017, available at:

https://www.hawaiianelectric.com/documents/clean_energy hawaii/grid _modernization/final august 2017 grid mo
dernization_strategy.pdf, p. 3 (cited in JSP St. No. 1-SR, p. 17).

41 JSP St. No. 1-SR, p. 5, citing Ex. JSP-JW-2SR (“California Energy Commission, Final Project Report, Electric
Access System Enhancement, Assessment of a Distributed Energy Resource Management System for Enabling
Dynamic Hosting Capacity, June 2024; CEC-500-2024-064), p. 14.

42 See Office of Consumer Affairs (“OCA”) St. No. 1, p. 30, citing San Diego and Massachusetts’ ConnectedSolutions.

22



Consumer Affairs discovery request acknowledging that PPL did not even seek to identify such
level, having found instead “that monitoring and active management have already become
desirable and cost-effective and will provide significant benefits.”
It is particularly troubling that PPL conducted no analyses into the need for its Second Plan to

apply retroactively.

PPL’s Pilot Program capped the number of Device installs at 3,000/year, PPL St. No. 1, p.
13, and excluded from Pilot requirements members of control groups whose DER inverters
operated instead under autonomous settings only, PPL St. No. 1, p. 14, and members in a
Grandfathered Group. PPL St. No. 1, p. 3. However, PPL’s Second Plan would apply to all new
DERs, to all DER’s in the Pilot Program’s control groups, to all systems interconnected before the
Pilot Program started on January 1, 2021, and to all inverter-based DERs interconnected after the
Pilot Program started without Devices installed; and would remove the Pilot Program’s 3,000
Devices/year cap. PPL St. No. 1, pp. 22 - 23. Previously excluded customer-generators would be
required to submit a new interconnection application when they upgrade their system, install a new
inverter on their system, or by March 22, 2040, whichever is earlier. PPL St. No. 1, n. 3

As of the date of its Petition, PPL had 26,243 customer- and third-party -owned DERs on
its system, 11,841 of which interconnected during the Pilot Program. PPL St. No, 1, pp. 25, 11. Of
the 11,841 customers, 7,418 were included in the program and have a Device installed, while 4,423
DERs were grandfathered because of the annual cap, or because there were no Devices available
that were compatible with those DERSs at the time of interconnection. PPL St. No. 2, p. 11.

PPL’s proposed retroactive reach is unreasonable to customers who invested in very
expensive equipment will be subject to utility control they never envisioned when they signed up

for net metering. JSP St. No. 1-SR, p. 15. It will also serve to disincentivize those customers from
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seeking to upgrade their systems. JSP St. No. 2, p. 4.

The law typically frowns upon retroactive application absent “extraordinary and
nonrecurring exceptions.”® Having done zero analyses to support the request be territory-wide
and backward-reaching, the JSPs respectfully submit that PPL has failed to meet this steep burden.

PPL has also refused to explore whether provision of compensation to customers would
incentivize enrollment in a program. See, e.g., PPL St. No. 1R, p. 17, where PPL states without
pointing to any factual support, that “relying on voluntary participation by a self-selecting group
of customers to respond to price incentives will likely not achieve the goals of the Second DER
Management Plan, which require wide deployment of active management to achieve the benefits
of the kind and magnitude that [PPL’s expert] identified in his cost-benefit analysis.”

PPL points to no support for its conclusion that its provision of incentives would not bear fruit.
Utilities are experienced in calculating the incentive amount that might be reduced to induce
program enrollment. See e.g., Pennsylvania Public Utility Commission, et al. v. UGI Central Penn
Gas, Inc., Pa. PUC Docket No. R-2010-2214415, et al. (July 23, 2012). In this docket, however,
PPL has elected not to do so.

PPL argues: (i) that “PPL is the owner of the devices and incurs all of the costs associated with
the program[, so t]here is no logical reason the DER owners should be compensated for grid
benefits created by Company-owned devices[;]” and (ii) that “ . . . the current net metering credits
provided to DER owners are more than sufficient compensation for the benefits that they provide

to the PPL Electric System.” PPL St. No. 10-R, p. 36.%

43 Application for Authority to Transfer Control of Trigen-Philadelphia Energy Corporation by the Sale of All of its
Stock, Currently Owned by Trigen Energy Corporation, to Thermal North America, Inc., Docket No. A-
130375F5000 (April 7, 2005), p. 20.

4 PPL’s Sal Salet and Bethany Johnson add: (iii) that PPL’s increasing hosting capacity will lower costs to PPL and
to future DER owners; and (iv) that PPL’s program focuses on manipulating reactive power, for which no market
exists. PPL St. No. 1-SR, pp. 8-9; PPL St. No. 11-RJ, p. 7. We address these last two arguments, infra.
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PPL’s premises are deeply flawed. As explained by JSP witness Marc Monbouquette -- the
reason DER owners should be compensated for the grid services they provide is because it is
they who own the DERs that provide the reactive power support functions and monitoring
capabilities PPL manages. JSP St. No. 6-SR. If it weren’t for customers’ DERs, there would be
no reactive power for PPL to manage.

Importantly, PPL has acknowledged that the voltage violations for which the DERs are
resolving are remote from the point of interconnection and that PPL does not know the root
cause of these voltage violations. This means that by definition, the DERSs are resolving grid
voltage problems for which they are not the cause, which underscores that they are providing a
grid service deserving of compensation. See JSP St. No. 9, p. 10, and Exhibit JSP-MM-1SR.

While the JSPs do not concede that Pennsylvania’s net metering law is even intended to
compensate a DER owner for their provision of grid services (as opposed to real power), the JSPs
agree with PPL that the law provides for compensation beyond generation, insofar as the “full
retail kilowatt hour rate” includes distribution and transmission charges in addition to generation.
PPL St. No. 11-R, p. 22. 52 Pa. Code § 75.13. However, again, PPL has made no effort to calculate
whether the “excess” it contends DER owners are paid even begins to approach the value of the
grid services their DERs can provide, nor the higher prices they will have to pay for equipment
over-sized to ensure production of reactive power over and above what they need to meet PPL’s
reactive power desires. see JSP St. No. 7SR, p. 19.

The JSPs’ respectfully submit that PPL’s failure to even attempt to do so, coupled with its
failure to assess the level of sign-up needed to achieve its objectives, especially in light of PPL’s
proposed retroactive application, fail to provide the Commission with an adequate basis upon

which to conclude that PPL’s proposed mandatory, compensation-less, highjacking of customers’
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DERs is reasonable, just, or in the public interest.
b. PPL Has Failed to Show the Costs of its Program are Reasonable

i. Mr. Wishart’s Cost/Benefit Analysis Contains Significant Flaws

The JSPs respectfully submit that PPL has failed to justify the benefits and costs of its
program in several significant regards.

First, PPL’s cost/benefit analysis is suspect, as it has greatly changed over the course of the
proceeding. For example, in its Petition, PPL claimed that through the end of Program Year 2, the
Program’s greatest single monetary benefit was in avoiding voltage violations. Specifically, PPL
claimed in its 2024 DER Management Report that active management of DERs avoided over
23,000 voltage violations that could have resulted in truck rolls, saving over $13.6 million dollars,
PPL St. No. 3, p. 48. In its 2024 DER Management Report, PPL claimed that avoided truck rolls
produced most program benefits, amounting to roughly 62% of PPL’s claimed benefits of its
program.* In fact, PPL’s 2024 DER Management Report found that the benefit from avoided truck
rolls alone was more than double the roughly $6.5 million in program costs to date at that time
(PPL’s calculations show avoided benefits as 2.09 times higher than program costs). See, Id., p. 1.

However, on Rebuttal, PPL’s Expert Witness, Steven Wishart, explains that his “... approach to
estimating avoided truck rolls ... result[ed] in a much lower estimate” than the one in PPL’s Petition.
PPL St. No. 10-R, p. 18. Mr. Wishart estimated 172 avoided truck rolls per every 10,000 DER
Management Devices, PPL St. No. 10-R, p. 29, which is roughly 75 times less than what PPL
estimated in it 2024 DER Management Report. In fact, Mr. Wishart’s analysis reduced the benefits
from avoided truck rolls to only 5% of the total program benefits. PPL St. No. 10-R, at 9.

But as the benefits PPL claimed from avoided operations and maintenance expenses shrunk

4 PPL Ex. CD-4, p. 19 attributes $13.66 million to avoided truck rolls, and p. 1 lists $21.93 in total benefits to date.
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significantly from its 2024 DER Management Report to Mr. Wishart’s analysis, another type of
benefit grew significantly. In its Petition, PPL identified 29 MW of new hosting capacity resulting
from monitoring DER production, active management of power factor, and use of smart inverter
settings in its Pilot. PPL St. No. 10-R, pp. 15 — 16. If fully utilized, PPL claimed the hosting
capacity would have produced additional generation, and reduced distribution and transmission
losses valued at approximately $4.57 million, amounting to roughly 21% of the roughly $21.9
million in benefits that PPL claimed under the Pilot. See, PPL Ex. CD-4, at p. 1.

However, on Rebuttal, Mr. Wishart identified that 85.9% of the Program’s benefits would come
from “incremental hosting capacity” created by the program, PPL St. No. 10-R, Table SWW-6,
JSP St. No. 4-SR, p. 26, PPL St. No. 1-R, p. 5, PPL St. No. 10-R, p. 9. In total, this means that as
PPL’s claimed benefits from avoided operational and maintenance costs shrunk by a factor of 12
between the two analyses, PPL’s claimed benefits from incremental hosting capacity essentially
increased fourfold as a proportion of claimed Program benefits.

By itself, these dramatic differences in analyses (which, the JSPs note, were not presented
in PPL’s case in chief, as required by 52 Pa. Code § 5.243(e)) call into question the credibility of
Mr. Wishart’s analysis. But in addition, the JSPs submit that Mr. Wishart’s analysis is itself
significantly flawed, in particular because it significantly overstates the amount of benefits PPL’s
program would provide from incremental hosting capacity in several important ways.

First, Mr. Wishart justifies his assumption that all 258 MW of “incremental hosting capacity”
will be used based on extremely aggressive DER growth projections — namely, that PPL expects
roughly 5,731 MW of solar to be installed between 2025-30, or 11.6 times more over the next six
years than has been deployed to date in Pennsylvania. JSP St. No. 4-SR, p. 27 (citing PPL’s Answer

to OCA-II-6).
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However, the JSPs’ analysis reveals that the two studies upon which Mr. Wishart based these
projections do not provide him with the foundation he seeks. The Pennsylvania Department of
Environmental Protection’s (“PaDEP’s”) Solar Future Plan, Ex. JSP-JG-13SR, sets a target for the
amount of solar PADEP recommends be achieved by 2030 (10% of energy consumed). It does not
provide an actual projection that the Commonwealth will achieve the target. Second, even if the
10% amount were to be achieved, the report states that only 2,500 MW is projected to come from
distributed generation -- an amount 57% lower than Mr. Wishart Assumed in his cost/benefit
analysis. JSP St. No. 4-SR, p. 27, citing Ex. JSP-JG-13SR.

The second study, PPL’s internal Draft DER Forecasting Paper lacks credibility, for example,
because it lacks definitive territory-wide projections, and fails to account for projections from other
solar industry publications. JSP St. No. 4-SR, p. 28. As it is also potentially self-serving (generated
by PPL), the Paper fails to provide a solid foundation upon which to premise a projection that is
responsible for 89% of the benefits.

However, Mr. Wishart’s estimate of the savings attributable to 258 MW of “incremental”
hosting capacity is suspect because it contains an even more impactful flaw: as was made clear
during the Hearing, Mr. Wishart likely double-counted some or all of the components comprising
the benefits he ascribes to the increased “incremental” hosting capacity resulting from the program.

Mr. Wishart estimates that 258 MW of “incremental” hosting capacity will save $61.3 million
from “Avoided Distribution Infrastructure Investments” and $64.6 million from “Avoided Energy
from Incremental Hosting Capacity.” PPL St. No. 10-R, p. 9, Table SWW-2. However, Mr. Wishart
acknowledged during the Hearing that a specific DER cannot produce both benefits, essentially
acknowledging a double counting of benefits. Hrg. Tr. pp. 212-215.

In the Hearing, Mr. Wishart agreed some homeowners would interconnect DERs regardless of
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whether PPL’s Plan is approved, and that those customers therefore would have paid for grid
upgrades to support their interconnecting. Hrg. Tr., p. 213. For these homeowners, it is appropriate
to count the benefits attributable to avoided infrastructure investments, because the homeowners
would have paid for them. But, as Mr. Wishart agreed, it is inappropriate to count avoided energy
costs, because those homeowners’ DERs would have interconnected and been generating energy
even without PPL’s Plan, as Mr. Wishart stated. Hrg. Tr. p. 214, line 15, and p. 216, lines 5 - 8.

Mr. Wishart also agreed that for the homeowners who would not have interconnected their
DERs but for the Plan, it is appropriate to count benefits attributable to the avoided costs of
purchasing energy for them, but not the benefits associated with avoided infrastructure investments.
These customers would not have required upgrades because they wouldn’t have interconnected.
Mr. Wishart so stated this as well. Hrg. Tr., p. 214, lines 7 - 9.

Importantly, for all DERs that would conceivably interconnect to the 258 MW of incremental
hosting capacity that Mr. Wishart claims would be created, each DER falls into only one of these
categories: either it would have interconnected regardless of PPL’s Program or it would have
interconnected only due to PPL’s Program. That in turn means that no DER among the 258 MW
that Mr. Wishart projects to use the Plan’s “incremental hosting capacity” can claim both avoided
infrastructure investments and avoided energy costs. However, Mr. Wishart counted both benefit
values for all the 258 MW of DERs interconnecting using the “incremental hosting capacity.” That
is clear evidence of significant double counting, to the tune of between $61.3 million and $64.6
million, rendering Mr. Wishart’s projected benefits, again, highly suspect.

Finally, the JSPs submit that Mr. Wishart’s analysis overstates benefits to ratepayers, as it fails
to distinguish the proportion of the benefits associated with Avoided Distribution Infrastructure

Investments that would flow to ratepayers, rather than to the owners of interconnected DERs, given
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that DER owners typically pay the costs of grid upgrades associated with interconnection. JSP St.
No. 4-SR, p. 28; PPL St. No. 10-RJ, p. 22; Hrg. Tr. p. 206. While Mr. Wishart contends that he
could not accurately forecast what proportion of the benefits would flow to ratepayers rather than
DER owners (see, PPL St. No. 10-RJ, at p. 22), the omission of this information leaves the
Commission with insufficient information regarding whether any portion of the largest single
benefit that Mr. Wishart projects under the Plan would ultimately flow to ratepayers.

When accounting for the numerous flaws in Mr. Wishart’s analysis, the JSPs found that the
Plan’s benefit-to-cost ratio dips significantly. After subtracting the roughly $61.3 million of
projected benefits that are clearly double counted by Mr. Wishart (a conservative reduction), the
program’s benefit-to-cost ratio falls to 1.05 (down from the 1.8 ratio that Mr. Wishart calculated).
This means with this simple correction alone, that PPL’s Plan would provide only slightly more
total benefits than costs. However, importantly, this ratio would hold true only if all of Mr.
Wishart’s other projections also hold true. That means that unless PPL actually sees 11.6 times
more DER installed over the next six years compared to the total number of DERs installed in its
territory to date, and unless that level of installation actually requires the specific 258 MW of
incremental hosting capacity that PPL claims will be created under the Second Plan, and unless
PPL’s Second Plan actually creates 258 MW of incremental hosting capacity, then the Second
Plan’s benefits-to-cost ratio is very likely to sink below 1.0 — which in turns means that it will cost
ratepayers more than the benefits it will provide. If none of these hosting capacity benefits
materialize, the benefits-to-cost ratio falls to 0.25, and if only half of the incremental hosting
capacity is used, the benefits-to-cost ratio falls to 0.65. See Petition of UGI Utilities, Inc. — Electric
Division for Approval of its Energy Efficiency and Conservation Plan, Pa. PUC Docket No. M-

2020-2210316 (March 15, 2012), p. 10 (declining approval of a program with a TRC benefit/cost
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ratio of 0.49). In both cases, the Plan would be a bad deal for ratepayers. Lastly, without Mr.
Wishart providing an analysis of what portion of the “Avoided Distribution Infrastructure
Investments” benefit would flow to ratepayers, it is safe to assume that the benefits-to-cost ratio
specifically for ratepayers would be significantly below even the ratios as recalculated above,
because a portion of the “Avoided Distribution Infrastructure Investments” described by Mr.
Wishart are likely to benefit DER owners rather than ratepayers broadly.

In sum, the single-most critical component of Mr. Wishart’s benefits projection fails. PPL has
not provided this Commission with a basis upon which to approve its plan.

ii. PPL Failed to Conduct the Analyses Required by the Commission; and
the Analyses it Did Do are Flawed

PPL’s cost/benefits analysis is also of limited utility not just because of what it says, but also
because of what it doesn’t say.

As a condition of approval of its Pilot program, the Commission required that PPL compare
the costs and benefits of active management of DERs by PPL’s Devices, to the benefits available
by using inverter autonomous grid support functions. PPL St. No. 1, p. 13. As we explain on p.
35, PPL’s evaluation in the context of its Pilot was inadequate. Nor did Mr. Wishart elect to include
such analysis in his cost-benefit analysis because he “did not see any value in conducting an
analysis on smart inverters with autonomous operation that are already required.” PPL St. No. 10-
RJ, p. 4. However, this omission deprives the Commission of a complete record upon which it can
decide if PPL’s $81 million active management plan is worthwhile.

To date, the benefits yielded from three years under the Pilot have been meager. For example,
the stated purposes of the Plan included managing DER reactive power “to help resolve voltage
violations at the point of interconnection” (PPL St. No. 3, p. 40) and “to meet overall distribution

system voltage objectives” (PPL St. No. 4, p. 19); increasing hosting capacity and deferring capital
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upgrades (PPL St. No. 3, p. 38); and accessing a remote on/off capability (PPL St. No. 3, p. 54).
However, to date, PPL has not yet managed DER reactive power “to help resolve voltage violations
at the point of interconnection,” PPL St. No. 3, p. 43; avoided specific investments, PPL St. No. 3,
p. 49; or accessed remote on/off capability, PPL St. No. 3, p. 55. As to resolving overall
distribution system voltage issues, the JSPs calculate that PPL’s active management has resulted
in no change to the number of voltage violations 63% of the time; increased voltage violations 27%
of the time; and reduced voltage violations only 10% of the time. JSP St. No. 6, p. 16. Further, as
noted by OCA Witness Nelson (OCA-1-SR, n. 17): “Company witness Miu demonstrated the
capability of active DER management to mitigate voltage violations ..., while still ignoring the
magnitude of this affect across the system which would indicate how valuable this benefit really
is.” See PPL St. 7-R at 9-10. Thus, PPL has failed to provide information on when, where and how
frequently its active management assisted in resolving overall system voltage issues.

As autonomous smart inverter grid functions are able to achieve most if not all of the above-
stated objectives, it was incumbent upon PPL to do as the Commission ordered and evaluate the
incremental benefits to be obtained through active management as against those obtained anyway
from autonomous grid support functions. As PPL did not do so, its Petition should be declined.

Indeed, Mr. Wishart and PPL have handicapped the Commission’s ability to approve PPL’s
Petition, as they have failed to provide an analysis of any alternatives to active utility control, again,
an approach not adopted by any other jurisdiction. Thus, Mr. Wishart conducted no analyses of
alternate approaches, such as Flexible Interconnection, despite there being ample literature on such
programs. # Flexible interconnection offers reduced interconnection costs for DER owners who

elect to limit the power that their systems can export to the grid, such as California Rule 21°s

46 Astonishingly, Mr. Wishart states: “I did not include analysis of other policies because there were not any well-
formed policies with supporting data that I could use to perform a cost-benefit analysis.” PPL St. No. 10-SR, p. 23.
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Limited Generation Profile,*” under which Pacific Gas and Electric Company, Southern California
Edison Company, and San Diego Gas & Electric Company define conditions of operations to allow
DERs to perform within existing hosting capacity constraints and avoid triggering distribution grid
upgrades. JSP St. No. 9, p. 11. The UL 3141 standard, which certifies system-level Power Control
System functionality to provide time-based import and export limitations, can serve as the basis of
flexible interconnection options for customers. JSP St. No. 6-SR, p. 10.

Nor did PPL analyze any other mechanism, including lower-cost mechanisms, or approaches
to employ in “controlling” the DER other than PPL’s Device, such as Enphase’s customer-owned
modem that communicates through the cloud. Enphase witness Marc Monbouquette testified that
the Enphase modem should be able to provide an equivalent level of reliability to PPL’s DER
Management Device, one of which is a cellular gateway. The Enphase modem is listed for $410.50,
and can easily be installed by customers themselves. JSP St. No. 6-SR, p. 10. By contrast, the
weighted average cost of PPL’s DER management device is $959. PPL St. 10-R, Table SWW 5.
The Enphase modem’s lower per unit cost, reduced or avoided costs from labor and truck rolls to
oversee installation, and op-ex treatment for customer rebates rather than capitalizing equipment
cost and adding it to the ratebase, would provide greater net benefits for PPL customers. JSP St.
No. 6-SR, p. 11.

PPL also failed to analyze whether it could procure grid services using third-party aggregators.
A third-party aggregator is a non-utility entity that controls the behavior of DERs in response to
dispatch signals from the utility, or price signals from wholesale electricity markets. By controlling
a fleet of DERSs in unison, the third-party aggregator can provide higher-order grid services that

can make meaningful contributions to satisfying a utility or energy market’s reliability

47 See Ordering Paragraph 2, p. 102,
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M527/K981/527981713.PDF.
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requirements. JSP St. No. 6, p. 20.

The SolarEdge inverter can automatically communicate with its built-in modem, eliminating
the need for a DER Device or an AMI network to talk to the Device. It eliminates also the need
for the truck rolls and equipment costs associated with these installations. The lower cap ex
reduces costs for ratepayers. JSP St. No. 7, p. 21; JSP St. No. 7-SR, pp. 22 — 23.

Another stated purpose of PPL’s Program was to facilitate PPL’s monitoring of real power,
reactive power and voltage (PPL St. No. 3, pp. 13). Here too, as a condition of approval of PPL’s
Pilot Program, the Commission also expressly required that PPL test and evaluate the costs and
benefits of monitoring DERs through PPL-owned devices connected to customer-owned inverters,
as compared to maintaining distribution system status visibility through other means (e.g.,
automated reading equipment, advanced distribution systems (“ADMS”), modeling).
Recommended Decision, Docket No. P-2019-3010128, 9 54.

More than 67% of all projected program benefits, or $98.6 million of the $146.6 million, come
just from monitoring, rather than active management. JSP St. No. 4-SR, citing PPL St. No. 10-R,
p. 9, Table SWW-2. However, again, in derogation of the Commission’s Order, PPL performed no
analyses of alternative methods it could use to obtain monitoring data, such as use of Application
Programming Interface (API) to provide the ability to communicate with inverters, receive data
from the inverters, and even control the inverters for any third party that has been granted access.
JSP St. No. 4-SR, p. 22. APIs provide data and access over “the cloud, so can be provided via a
network of remote serves that are accessible over the internet.” JSP St. No. 4, p. 22. The
Government of Western Australia (which receives upwards of 80% of its total energy from solar)
is using this solution. JSP St. No. 4-SR, p. 23; JSP Ex. JG-12SR.

Finally, when PPL did in fact compare the use of autonomous smart inverter functions
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compared to active management in regard to the efficacy of voltage control in its 2024 DER
Management Report (“Report”), the analysis was notably unscientific, as described by JSP Witness
Monbouquette.*8 Portions of PPL’s analysis in the Report claimed benefits of active management
in reducing the duration and frequency of voltage violations, but only when compared to a
“Grandfathered Group” of DERs that were not subject to active management or smart inverter
settings. Those portions of the analysis provide no information to the Commission regarding the
benefits of active management compared to autonomous smart inverter settings in regard to voltage
regulation.*” When PPL did compare feeders with actively managed DERs to those with only
autonomous smart inverter settings, PPL significantly limited its analysis to Control Group 1
feeders, which comprised DERs on 75 specific circuits, and completely ignored any comparison
between actively managed DERs and Control Group 2, which comprised 1,000 DERs located
across PPL’s grid and which had autonomous smart inverter settings activated.’® In fact, despite
Control Group 2 being the largest control group in the Pilot, PPL never used Control Group 2 to
provide any conclusive evidence regarding the relative value of active management versus
autonomous settings, effectively and arbitrarily excluding a substantial number of the Pilot’s
control group participants from its analysis.

In its Report, even when PPL compared Control Group 1 feeders to actively managed feeders,
PPL never conducted any scientific regression analysis (an industry best practice, see JSP St. No.
6, p. 15, citing a Harvard Business Review article) to determine whether changes in voltage
frequency and duration were due to the active management, the smart inverter settings, or

numerous other factors that affect voltage. In its Report, PPL simply stated that the “the impact of

4 JSP St. No. 6, pp. 13-19.
4 JSP St. No. 6, p. 13-14.
50 JSP St. No. 6, p. 14.
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active management on the duration and frequency of voltage violations is readily apparent.”! PPL
stated in its response to JSP-11-9(a) and (b) that “a regression model has not been necessary based
upon the analyses conducted regarding the voltage violations,” because factors that could have
explained differences in voltage violations between control groups “have been consistently present
before and after the pilot and are not believed to be the driver in this difference for voltage violation
frequency and duration.”? However, PPL acknowledged in its 2024 Report that Control Group 1
feeders and actively managed feeders had notably different voltage conditions at the start of the
Pilot, emphasizing the need for a more rigorous and scientific regression analysis, which PPL did
not conduct. In short, while PPL’s Pilot was intended to compare the ability of actively-managed
inverters to those using autonomous smart inverter settings in providing voltage control, PPL’s
actual comparison was significantly flawed — and the question of voltage regulation has been
relegated to a much more minor portion of Mr. Wishart’s analysis.

PPL’s failure to analyze alternatives, in addition to constituting blatant disregard of
Commission Orders, deprives the Commission of a sound record upon which to base its finding
that PPL’s Program benefits justify the costs, especially when weighed against the harms.

ili. PPL Has Failed to Analyze the Magnitude of Harms Its Program Has

Done and Will Do to the JSPs, to Other Solar Customers and
Companies, and to the Public Interest Generally

PPL’s program does not meet the reasonableness, just, and public interest standard,
including because PPLhas not accounted for the harms its program has done and will do, if
approved, to the JSPs and to the public interest writ large. While PPL purports to having done so
in the analyses provided on rebuttal (as opposed to its case in chief), the JSPs note that even if it

had, the record would still be incomplete, as the JSPs could only put forth evidence as to the harms

51 See, PPL Electric Exhibit CD-4, p. 15.
52 JSP St. No. 6, p. 15.
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they experienced first-hand. (The JSPs did discuss harms done to 6 non-JSP inverter manufactures
above, in Section III.b.ii., that were clear in the record.)

1. PPL Fails to Account for the Lost Sales Resulting from its
Program Restrictions

JSP Witness Zavala provided evidence that AHC denied sales to at least 52 customers
because it could not provide the customers with the products that the customers requested. JSP St.
No. 2-SR, p. 11; Ex. JSP-NZ-6SR (REDACTED). Mr. Zavala testified that Pennsylvania is AHC’s
second largest market and would be its largest, if AHC, a Tesla Premier Certified Installer with a
focus on the Tesla Powerwall and Solar Roof ecosystem, were still able to sell, install, and service
Tesla products in PPL territory. JSP St. No. 2, pp. 2, 3.

JSP Witness Michael Shadow testified that his company, Sun Directed has denied service
to larger-size single phase commercial projects because it could not use the inverters that in its
professional judgment were the best value for its customers, as they were not on PPL’s Approved
List. JSP St. No. 3, p. 4. Mr. Shadow testified that as there are 3 main utilities in Central
Pennsylvania, PPL’s program has limited 1/3 of Sun Directed’s business. JSP St. No. 3, p. 5.

PPL disputed Mr. Zavala’s claim that 6 lost sales were attributable to PPL’s program,
arguing that those sites were located outside of PPL’s service territory, PPL St. No. 2-RJ, p. 9,
which effectively concedes that AHC did indeed lose at least 46 sales. Mr. Zavala testified that
his information on location was based on, inter alia, copies of the customers’ utility bills, and noted
the difficulty in obtaining address information from PPL. JSP St. No. 2-SR, pp. 9 - 10.

PPL disputed Mr. Shadow’s math as to whether PPL’s being 1/3™ of Sun Directed’s territory
equated to 1/3™ of Sun Directed’s business, PPL St. No. 2-RJ, again, effectively conceding that in
fact, Sun Directed has lost business. Mr. Shadow responded that the density in PPL territory

explains his common sense conclusion. JSP St. No. 3-SR, p. 9.
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PPL disputed both Mr. Zavala’s and Mr. Shadow’s lost sales claims on grounds that both
could have substituted other products. PPL St. No. 2-R, pp. 19, 22. Mr. Zavala testified that PPL’s
solution was “not feasible,” JSP St. No. 2-SR, p. 6, as there is no substitute for the Tesla Powerwall
battery with the integrated inverter, JSP St. No. 4; that in his “real world” experience, JSP St. No.
2-SR, p. 6, “mixing and matching” products meant the customer had to chase down two
manufacturers if it wanted to pursue a warranty claim, /d., and resulted in sub-optimal product
performance (for example, he could not monitor the performance of a Tesla Solar Roof using the
non-Tesla inverter), Id., p. 6, and higher prices (for example, because he would have to hire a third-
party designer to redesign a SolarRoof so it could accommodate non-Tesla mid-circuit interrupters,
which, he testified he had not found on the market). Id.

Mr. Shadow testified that substitution was infeasible because PPL-approved products were
higher-priced, based on cost comparisons he’d run for real clients, showing a price differential for
a larger size single-phase residential project of [REDACTED],> and for a smaller project, of
[REDACTED] . In response to PPL’s challenge to his comparing the Tesla “string” inverter to the
higher-priced non-Tesla micro-inverter, Mr. Shadow testified that the PPL-approved non-Tesla
string inverters were inverters with which his field staff had no experience installing, were not
made in America, which would jeopardize customers’ ability to qualify for grants, or were products
he had never heard of, so could not recommend them to his customers. JSP St. No. 3-SR (HIGHLY
CONFIDENTIAL), pp. 6 - 7.

Astonishingly, PPL’s Ms. Dombrowski-Diamond asserted that “from [her] perspective, [the

price differential for the smaller project] “does not appear to be significant enough of a difference

53 Regarding the larger-size project, see JSP St. No. 3, p. 4; JSP St. No. 3-SR, p. 2. Regarding the smaller size, see
JSP St. No. 3-SR, pp. 3, 7; Ex JSP-MS-1 (HIGHLY CONFIDENTIAL) (price list), and Ex. JSP-SD-1SR (cost
comparison).
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for a customer not to move forward with a project ...” PPL St. No. 2-R, p. 26. Mr. Shadow
responded:

With respect, I find Ms. Dombrowski-Diamond’s views to be highly insensitive to the

concerns of the average family. A [REDACTED] price difference may seem small to an

employee of a large, investor-owned utility, and might indeed not be enough to move the

needle with regard to a decision on an investment, but that amount of money can make a

huge difference to the average family. Further, when faced with a choice between types of

energy investments, the difference indeed could be enough to incentivize a customer to
select the less expensive (and potentially dirtier) fuel source. Even to a small business,

[REDACTED)]can be significant.

Ms. Dombrowski-Diamond had inserted her own estimate of the price difference, based on
a different set of assumptions than were employed by Mr. Shadow, PPL St. No. 2-RJ, p. 12, but
did not explain them.

PPL asserted that Mr. Zavala’s and Mr. Shadow’s complaints should be with Tesla for not
electing to seek inclusion of its inverters on PPL’s approved list, rather than with PPL for
establishing a list. PPL St. No. 2, pp. 16 — 17. Both responded that they did not know Tesla’s
reasons for not doing so, but objected to PPL’s barring use of products that have been certified as
meeting national standards but not PPL’s, JSP St. No. 2-SR, p. 4; JSP St. No. 3-SR, p. 5, depriving
customers of their ability to choose the products they wish and that they would recommend. JSP
St. No. 2, p. 4; JSP St. No. 3-SR, p. 5.

PPL did not respond to Mr. Zavala’s demonstration that the lost sales deprived
Pennsylvanians of hundreds of kW of clean energy and battery storage, JSP St. No. 2, p. 5; JSP-
NZ-1 (HC);>* of access to less costly and more efficient products, JSP No. 2-R, pp. 6 — 7;>° of

revenues, due to the prohibition on the use of non-approved products, JSP St. No. 2, p. 5 (HC);

54 Mr. Zavala calculated that as of September 24, 2024, the 31 lost sales would have produced 512.13 kW and 114
batteries. KSP St. p. 2, p. 5/Ex. JSP-NZ-1.

55 The Tesla Powerwall accounted for more than half of the U.S. national solar-plus-storage battery manufacturer
shares by installation count from 2018 to 2023. JSP St. No. 4, p. 23.
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and of customers’ ability to choose the products they desired. JSP St. No. 2, p. 2; JSP St. No. 3-
SR, p. 5.

JSP Witness Graham provided evidence that Tesla was forced to redesign and downsize
four solar systems, totaling a cumulative reduction of 37.6 kW-AC of those systems and a
commensurate loss in sales,’® due to PPL’s March 2023 restriction®’ that limited Tesla installs
containing SolarEdge or Delta inverters with Zigbee communications chips to single-inverter
installs. Additionally, Tesla ultimately ceased PPL installations due to the difficulty of operating
under the Pilot, resulting in untold sales losses.*® In October 2023, Tesla closed its Tesla Energy
warehouse in Norristown, Pennsylvania due solely to ceasing PPL residential energy installs. /d.

2. PPL Has Failed to account for Additional Losses to
Pennsylvania Businesses and Customers

Trinity Solar testified it has not lost sales due to PPLs’ program, but has lost profits, as it has
absorbed the higher costs of doing business in PPL territory. As of the date Trinity filed its Initial
Testimony, Trinity calculated it had lost approximately [REDACTED)] in profits based on the
prices paid in 2023 on the 1,700 projects it installed in PPL territory with PPL-approved inverters,
as opposed to the inverters Trinity would have chosen to use, and the higher labor costs associated
with installing the approved inverters, as well as additional man-hours, personnel, and truck
rollouts uniquely associated with installing and servicing installations containing or potentially
containing PPL’s Device. JSP St. No. 5, pp. 3 -4, 5; JSP St. No. 5-SR, pp. 3, 7.

Trinity showed also that servicing customers’ inverters takes far longer under PPL’s program,
due to PPL’s being the only entity able to install or remove its device from a customer’s inverter,

JSP St. No. 5, p. 5, in some cases up to 75 days, PPL St. No. 5-SR, p. 6; Ex. JSP-RP-4SR, causing

6 See JSP Ex. JG-8SR - HIGHLY CONFIDENTIAL Ex. PPL to JSP-VI-6 Att. JG-1
57 See Ex. JSP-JG-4 CONFIDENTIAL
58 See JSP Statement No. 4, at p. 17
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significant customer dissatisfaction, JSP St. No. 5-SR, p. 6; Ex. JSP-RP-5SR. Trinity also showed
these delays have increased Trinity’s costs by about an additional [REDACTED] per year, due to
additional days of field techs’ time, JSP St. No. 5, p. 5, and the costs associated with Trinity’s
having to hire an additional staffer to coordinate service visits. JSP St. No. 5, p. 7; JSP St. No. 5-
SR, pp. 5 - 6. Trinity testified that this coordination between PPL, Trinity, and the customer is
unique to PPL because of the Pilot and is not required in other areas. JSP St. No. 5-SR, p. 7.

Green Way showed that its customers have experienced lengthy delays in receiving
permission to operate (“PTQO”), as a result of their having to await PPL’s installation of its Device,
sometimes up to 47 days following the date of the electrical inspection. JSP St. No. 10, pp. 3 —4;
Ex. JSP-WS-1, Slides 16-23; and testified how a 38-day delay in obtaining PTO cost one customer
$116,000.00, because his ability to obtain financing was pegged to his showing that his system
was successfully operating for 30 days. JSP St. No. 10, pp. 5-6.

Green Way testified that the delay Green Way and its customers are experiencing is unique
to PPL territory, as no other utility has a requirement to install utility-owned equipment on inverters.
JSP St. No. 10, p. 4.

PPL’s disputes as to Trinity’s claims that PPL-approved equipment costs more (PPL St. No. 2-
R, p. 27), were met with the same responses as were put forth by AHC and Sun Directed. See JSP
St. No. 5-SR, pp. 2 — 5 (that Trinity priced the equipment its staff knows how to install and that
Trinity believes is the best quality and American-made; and that Trinity’s price estimates included
the additional labor costs associated with installing the additional components comprising the PPL-
approved equipment). Trinity also answered that it employed assumptions based on its average
installations, which were significantly larger than the assumptions employed by PPL. /d., p. 4.

In her Rejoinder Testimony, to which Trinity had no opportunity to respond, Ms. Dombrowski-
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Diamond asserted that the reason Trinity’s price estimate of PPL-approved equipment was higher
was because Trinity included “optional” items in the systems it priced. PPL St. No. 2-RJ, p. 22.
The record shows, however, that equipment Ms. Dombrowski-Diamond called “optional” (for
example, SolarEdge’s power optimizer), is in fact integral to using the PPL-approved inverter. See
Exhibit JSP-RP-2SR (HC), and Exhibit JSP-NZ-3SR (HC).

PPL claimed Trinity overstated the numbers of times service visits required coordination. PPL
St. No. 2-R, pp. 30 — 31. Trinity responded that it needs to coordinate in all instances, because it
does not know in which inverters PPL has installed its Device, JSP St. No. 5-SR, p. 5, and that Ms.
Dombrowski-Diamond’s analysis erroneously included projects installed three years before the
Pilot commenced. /d., p. 7.

PPL testified that delays in issuance of PTO are generally due to inclement weather or
discrepancies found when field visiting the customers’ system, neither of which they demonstrated.
PPL claimed that PTO was delayed at Green Way’s installations because of missing signatures
from the customer on the certificates of inspection, PPL St. No. 2-R, pp. 52-53, but could not
counter Green Way’s evidence showing all signature lines completed. JSP St. No. 10-SR, p. 5.

3. PPL’s Program Blocks or Limits Market Entry

Enphase expended significant resources seeking to obtain and maintain PPL approval of
and support for its inverters, which were certified as meeting an IEEE 2030.5 interface, per
California Rule 21 requirements, Ex. JSP-MM-3SR, because PPL initially sought to require all
inverter products to be capable of communicating through DNP3 or SunSpec Modbus, due to PPL’s
having not yet completed an integration of IEEE 2030.5 into its AMI network. JSP St. No. 6, p. 5.
Upon PPL’s finally agreeing to use Enphase’s product, Enphase sent free equipment to PPL’s lab,
and provided remote support as PPL worked to integrate Enphase into its servers. Id.

Enphase estimates it took three months of lab work for PPL to successfully “get the client
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to communicate with their servers,” followed by ongoing troubleshooting and debugging tasks to
ensure that commands were working as intended, and the expenditure of significant resources by
both (approximately 250 hours of PPL staff time, and 150 hours of Enphase staff time). Id., p. 6.
In addition to losing sales during this four month period, Enphase observed several installers and/or
pending projects switch to competitor products. /d., p. 5.

Enphase testified it has not been required to dedicate this level of attention to operations in
other similarly sized utilities’ territory. JSP St. No. 6, p. 6.

When the Pilot commenced on January 1, 2021, SolarEdge inverters purchased by
customers who were awaiting PTO did not yet meet the not-yet effective UL 1741 SB Standard.
See JSP St. No. 7, p. 4. To obtain PTO for its customers, SolarEdge customized a solution that
involved showing PPL its inverters already contained the “read functions” that would be required
by UL 1741 SB, JSP St. No. 7, p. 4, using a function SolarEdge calls Modbus mapping. PPL Ex.
AD-22R (HIGHLY CONFIDENTIAL). SolarEdge delivered Modbus register maps to PPL, and
helped train the PPL team on how to use the maps. JSP St. No. 7, p. 4. SolarEdge estimates its
development of this custom solution required that an employee dedicate a full two weeks of work
(worth approximately $6,460) over the period from January 1, 2021 to January 28, 2021, JSP St.
No. 7, p. 4, pp. 4 — 5, diverting his time from securing new business. JSP St. No. 7, p. 5. SolarEdge
also lost or experienced delays in sales during the 28-day period it awaited approval of its inverters’
inclusion on PPL’s Approved List. JSP St. No. 7, p. 3.

PPL’s restrictions and its requirement for supplemental utility testing also block installation
of products that are in compliance with the IEEE 1547-2018 and UL 1741 SB standards but which
have not submitted for PPL’s testing. JSP St. No. 4, p. 22. One prominent example is Tesla’s solar

inverter and the inverter integrated into its Powerwall batteries, which are certified to the required

43



IEEE and UL standards but which are not on PPL’s Approved Smart Inverter List, thus impeding
or suppressing sales and installation of Tesla solar panels, solar roofs, and battery storage products
in PPL territory, and depriving PPL customers of the savings and major efficiencies available
through, in particular the Tesla Powerwall battery. See JSP St. No. 2-SR, p. 7.

Finally, we discuss, supra, in Section IILb.i. that PPL’s restrictions have limited 41
inverters to multi-use configurations due to PPL’s improperly requiring that inverters be able to be
networked. These limitations restrict the ability of the manufacturers of these inverters to fully
participate in PPL’s market as they would elsewhere, limiting their competitiveness compared to
inverters that are allowed to be installed in multi-inverter systems.

4. PPL Fails to Account for the Interference with Customers’
Communications and Power Generation Caused by its Device

In at least 27 Tesla multi-inverter solar systems installs involving Delta or SolarEdge
inverters, and all involving ZigBee communications modules, communications and data from
customers’ systems were fully or partially knocked offline due to the presence of PPL’s DER
Management Device. JSP St. No. 4-SR, p. 4-5; JSP Ex. JG-2SR HIGHLY CONFIDENTIAL.
Cumulatively, those 27 systems had one or more inverters not sending communications for 6,933
days, or an average of 256 days/system. JSP Ex. JG-2SR HIGHLY CONFIDENTIAL.

The disruptions commenced when PPL installed its Device and changed the inverter ID in
multi-inverter solar installations, JSP St. No. 4, p. 7, resulting in neither Tesla nor its customers
able to see communications data from any inverter other than the inverter numbered “1,” JSP St.
No. 8, which blocked them from seeing how the entire solar system was producing and functioning.

Beginning in March 2023, PPL informed Tesla it would not grant PTO to any multi-inverter
Tesla solar system using ZigBee in a SolarEdge or Delta inverter, Ex. JSP-JG-3; Ex. JSP-JG-4

(HC), causing Tesla to have to redesign four Tesla solar systems, and customers being forced to
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reduce the size of the systems from what they originally ordered. While PPL Witness
Dombrowski-Diamond states that PPL had lifted its single-inverter restrictions on such systems,
such relief was contingent on Tesla developing a bespoke software patch that Tesla was unable to
develop, which meant the restrictions were never in fact lifted.>

Ultimately, in the summer and fall of 2024, PPL determined that it could allow for full
communications for both Tesla and PPL systems using SolarEdge inverters (15 of the 27 Tesla-
installed systems experiencing communications disruptions) simply by using a “register map for
the Modbus register 700 series” that PPL obtained from SolarEdge in order to fix this issue®® rather
than requiring a bespoke Tesla software patch. By using the register map, PPL was able to set a
unique Modbus ID number for each SolarEdge inverter, which in turn provided full system data
communications for the customers, for PPL, and for Tesla. However, the fix came only after 2-to-
3 years of troubleshooting and data communication disruptions for Tesla and its customers.

Similarly, Tesla and PPL have recently found that they may employ a grid code used in
New York to resolve the disruptions to systems using Delta inverters. See JSP St. No. 4-SR, pp. 7
—10. Again, while the result has been positive, the significant amount of time and resources spent
until the “fix”” was discovered, as well as values to customers lost, reflects another instance of
PPL’s Program resulting in harms to the solar community.

Tesla has installed roughly 453,000 residential solar systems across the country with one
or more Zigbee communications modules installed. In no other territory have Zigbee
communications modules posed the communications problems Tesla experienced in PPL’s territory.
JSP St. No. 4, p. 9. In no other territory has a utility limited installations of inverters with ZigBee

modules to a single inverter. JSP St. No. 4, p. 9. All the inverters Tesla installed under PPL’s Pilot

% See, JSP St. No. 4-SR, pp. 15-16.
0 PPL St. No. 2-R, p. 37.
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were on PPL’s Approved Inverter List, and Tesla has produced evidence showing that the ZigBee
communications modules Tesla used in the PPL-approved inverters were either already installed,
or approved for use, by SolarEdge and Delta. JSP St. No. 4, p. 2; Ex. JSP-JG-2.

Enphase recorded 18 incidents between April 30, 2024 and July 22, 2024 in which PPL’s
DER Management Device disrupted communications and power production from customers’
inverters. JSP St. No. 6, p. 7. In 8 of the 18 instances, customer communications were disrupted
because PPL was sending commands to the Enphase IQ Gateway (which manages local and cloud
communications at the customer’s premises) in the wrong units. JSP St. No. 6, p. 8. Regarding
those instances, PPL asserted that Enphase “directed” it to use the wrong units (PPL St. No. 2-R,
p. 33), but the evidence PPL offered in support (PPL Ex. AD-19R) contains no indication that
Enphase provided any errant “direction.” See JSP St. no. 6-SR, p. 2.

In these 8 instances, the disruption also halted power production from the customers’ solar
systems. JSP St. No. 6, p. 8; Ex. JSP-MM-3 (noted as “Issue 1”’). REDACTED Ex. JSP-MM-3.
The 8 systems experienced at least 419 cumulative days of solar power production downtime,
resulting in an estimated 12,570 kWh of lost energy, assuming each system produced an average
of 30 kWh of energy per day. In 10 of the 18 instances, communication traffic emanating from
PPL’s modem clashed with communication traffic over the customer’s Wi-Fi related to local
system operations, disrupting the customers’ systems’ communications. JSP St. No. 6, p. 8. In 5
of these 10 instances, the disruption also halted power production from the customers’ solar
systems. JSP St. No. 6 p. 8; Ex. JSP-MM-3 (noted as “Issue 2””). PPL has since changed all DER
Management devices to a different LAN IP, which resolved the issue. PPL St. No. 2-R, p. 33.

As a result of these disruptions, Enphase’s customers experienced at least 617 cumulative

days of solar power production downtime, and at least 609 cumulative days of communications
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downtime. JSP St. No. 6, p. 8; Ex. JISP-MM-3.

Cumulatively, because of the disruptions caused by PPL’s installation of its Device, the
Commonwealth lost at least 18,410 kWh of solar power generation from these customers’ inverters.
JSP St. No. 6, p. 9. Cumulatively, because of the disruptions caused by PPL’s installation of its
Device, Enphase customers lost at least $1,851 worth of net energy metering credits, as well as
lost SREC values. JSP St. No. 6, p. 9. Cumulatively, Enphase expended approximately $2,400
worth of labor to develop software fixes to resolve the two issues at the 18 sites. Enphase’s costs
do not include costs incurred by installers, who had to travel to each of the 18 sites at least once to
perform troubleshooting and system reset activities on the physical systems. JSP St. No. 6, p. 9.

SolarEdge estimates it has spent 210 hours over the past two years supporting PPL’s
implementation of its program determining how to configure multi-inverter systems. JSP St. No.
7, p. 6; Ex. JSP-JB-2, Slide 14. Historically, PPL’s Device required a Modbus RTU port, while
SolarEdge inverters have only a Modbus TCP (or ethernet) port available. JSP St. No. 7, p. 5. At
some point during the Program, PPL replaced the type of Device it was using with one able to be
used with SolarEdge’s Modbus TCP port. PPL St. No. 2-RJ, p. 40.

SolarEdge has not been required to meet utility-specific testing requirements that go
beyond the requirements for IEEE and UL certification, or to provide ongoing technical support,
in any other jurisdiction. JSP St. No. 7, p. 6.

Finally, although they have been resolved, Sun Directed also provided evidence of
instances in which customers were inconvenienced, and deprived of the value of their solar
equipment, and Sun Directed lost money servicing their systems, which experienced interference
as a result of PPL’s DER Device installation. JSP St. No. 3, pp. 5 —6.

5. PPL’s Program is Blocking or Impeding Competition from
Third-Party Grid Services Providers
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JSP witness Kevin Joyce of Tesla testified that PPL’s ability to assert primary control of a
customer’s inverter will be a significant blocker for third-party aggregators of battery energy
storage in PPL’s territory, and will block the provision of wholesale market grid services from
aggregated DERs by creating unique and excessive risk and complexities for aggregators that
ultimately will dissuade them from aggregating Pennsylvania-based DERs.%! Mr. Joyce testified
that accommodating the utility control required by PPL’s Pilot and Plan alongside a VPP program
would require third-party aggregators, such as Tesla, to create novel technical solutions that would
be unique to the PPL territory and would need to be capable of managing multiple points of
communication and control.®> Mr. Joyce testified that the need to create such a novel technical
solution would be costly and would act a significant barrier for aggregators to enter PPL’s territory,
particularly for aggregators looking to participate in PJM.® Mr. Joyce also testified that the
complexities of managing multiple points of communications and control created by PPL’s Pilot
and Plan, and of incorporating PPL management into VPP forecasting and dispatch strategies,
would itself create an entirely new risk and complexity that is difficult for aggregators to assess
and quantify, causing a significant deterrent to market entry.

Enphase testified that PPL’s ability to update reactive power setpoints has the effect of
reducing the active power potential of resources such as solar and batteries, which can otherwise
be controlled by manufacturers’ cloud Application Programming Interfaces (“APIs”) for
participation in grid services programs. JSP St. No. 6, p. 21.

Enphase also testified that PPL’s hegemony over DER control presents a high degree of

uncertainty for prospective third-party aggregators, interfering with the latters’ ability to be able to

6l See, JSP St. No. 8, at pp. 6-12.
62 See, JSP St. No. 8-SR, at p. 3.
63 See, JSP St. No. 8, at pp. 9-10.
64 See, JSP St. No. 8-SR, at pp. 3-5.
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confidently deliver grid services, particularly wholesale electricity market reliability services.

SolarEdge also testified that PPL’s program blocks its ability to confidently develop an
aggregation program. JSP St. No. 7, p. 19.

PPL has uniformly rejected the JSPs’ claims that its program causes sufficient uncertainty that
will block aggregators from entering the market. Indeed, PPL appears not to have taken the JSPs’
claims seriously. PPL’s primarily argued, for example, that Tesla “already has to consider many
variables that have a greater effect on their DER systems’ generation, such as weather, circuit
outages and equipment failures.” PPL St. No. 11-R, p. 32. The JSPs contend that PPL’s argument
overlooks the JSPs’ main concern that the new uncertainties introduced by PPL’s program are
unique to PPL’s territory, and pose unique risks and complexities that would be costly to design
around. JSP St. No. 8-SR, p. 3.

In response to the JSPs’ claims of uncertainties, PPL’s Bethany Johnson opined that third-party
aggregators such as Tesla ““. . . should “know the capacity and capability of each system within its
portfolio and be able to develop a range of possibilities based on that information.” PPL St, No.
11-R, p. 33. Ms. Johnson offered as a solution that Tesla could build a risk premium into its
payment to defray the risk.” Id., p. 32.

Tesla’s Mr. Joyce responded that Ms. Johnson’s testimony (and suggestion that Tesla charge a
risk premium) shows her acknowledgement that PPL’s program poses risk. JSP St. No. §, p. 3.

PPL’s witness Ms. Dombrowski-Diamond, rejected the JSPs’ claims that PPL’s occupation of
the inverters’ communications port denies third party aggregators access to the same, insisting
during the Hearing that “[w]e have multiple installations [with] more than one connection for
communications.” Hrg. Tr., p. 343.

Ms. Dombrowski-Diamond’s response does not address JSP Witness Lydic’s statement that
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PPL’s Device physically blocks access to the port for any inverter that has a single port. Mr. Lydic
states that to the extent that a third-party aggregator may need access to an inverter’s
communication port in order to aggregate DERs in PPL’s territory, the aggregator likely would be
unable to access that port, because PPL’s Tariff requires that PPL “be permitted to actively monitor
and manage the grid support functions of DER inverters using the DER Management Device and
the Company’s Distributed Energy Resources Management System (DERMS).”63

Ms. Dombrowski-Diamond testified that “[a]ll inverters are able to communicate with more
than one communication device[,]” PPL St. No. 2-R, p. 44, offering as support that “this has been
true with all customer-owned [SCADA] systems installed in PPL Electric’s service territory that
have a DER Management Device installed,” /d. 44, and that if the manufacturers cannot
communicate, its because “the manufacturers are [not] following the proper communication
protocols required by the applicable standards” (/d., p. 45).

The JSPs responded, that SolarEdge equipment “cannot communicate with multiple entities at
the same time;” that SolarEdge equipment is in fact “adhering to the proper communications
protocols required by the applicable standards,” but that IEEE 1547-2018 “is silent about
communicating with multiple entities at the same time for the purposes of [providing] grid support.”
JSP St. No. 7-SR, p. 23. As for SCADA systems, the JSPs testified that Ms. Dombrowski-Diamond
may be correct with regard to a much larger, industrial user “(i.e., one that can afford a $100,000.00
SCADA system) [, bJut she is incorrect with regard to the residential systems at issue in this
litigation.” JSP St. No. 7-SR, p. 22. Ms. Dombrowski-Diamond responded that “[t]here are
smaller SCADA systems available for homeowners,” and that she had seen one “at a Tesla location,”

but that she had “not polled [PPL] territory” so as to be able to know how widely SCADA systems

65 JSP St. No. 9-SR, at p. 14.
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are used in residences. Hrg. Tr., p. 346.

The Board-Tech decision, discussed above, is instructive. While not exactly on point
procedurally (that case involved an entity’s failure to follow proper procedures to cancel a NRTL
registration), the underlying principles are the same — that standards can be mis-used by a
competitor to try to gain an unfair advantage. The court held that “[t]he certification mark regime
“protects a further public interest in free and open competition among producers and distributors
of the certified product.” Id. at *9.

Here, the JSPs have shown that even though they are certified to the standards (as required by
Pennsylvania), PPL’s mis-use of the standards has resulted in squeezing the JSPs out of the grid
services market. This is precisely the danger the Commission noted could occur if utilities
themselves participate in wholesale markets in the form of, and in competition with, DER
aggregators, and on which it solicited comment. See ANOPR, p. 44. Such result would conflict
with the Commonwealth’s legislative policy favoring competition over regulation. See
Investigation of Pennsylvania's Retail Electricity Market, End State of Default Service, Pa. PUC
Docket [-2011-2237952, Opinion (Feb. 14, 2013), p. 10.

6. PPL Has Failed to Account for its Device Installations Violating

the National Electrical Code, Voiding Customers’ Warranties,
and Causing Thermal Damage

Finally, PPL’s method of installing its Device in SolarEdge inverters has caused harm to
SolarEdge, to its customers, and to the public. In each of the nearly 8,000 times PPL installed its
Device in SolarEdge inverters, PPL St. No. 2-RJ, p. 34, it did so in violation of the National Electric
Code, voided SolarEdge’s customers’ product warranties, and caused thermal damage to customers’

inverters, precisely the type of harm the NEC aims to prevent. JSP St. No. 14-SR, p. 3.6

86 See NEC 90.1(A), which states: “The purpose of this Code is the practical safeguarding of persons and property
from hazards arising from the use of electricity.”
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A. PPL’s Method of Connecting its Device to
SolarEdge Inverters Violates the NEC

PPL’s installations in SolarEdge inverters are clearly subject to NEC requirements. Section
690.4 (General Requirements) covering Solar Photovoltaic Systems states the article applies to
inverters for such systems. More broadly, NEC Section 90.2(A) is clear that the NEC “covers the
installation and removal of electrical ... equipment ... for public and private premises, including
buildings.”®” 34 Pa. Code § 195(b) also provides that the NEC applies for the installation of wiring.
Finally, the Commission has made clear that the NEC pertains to interconnecting inverter-based
systems. The standardized form applicants must submit states that per the NEC, an interconnecting
inverter-based system must be inspected by an electrical inspector. [Implementation of the
Alternative Energy Portfolio Standards Act of 2004: Standard Interconnection Application Forms,
Pa. PUC Docket No. M-00041865 (Feb. 26, 2009), p. L1-9.

The NEC is also clear that the utility side of the meter is under the jurisdictional control of
the utility and not the NEC, NEC 90.2(B) (“Not Covered”) states: “This Code does not cover ...
(5) Installations under the exclusive control of an electric utility ... “ However, once PPL crosses
the line and installs its Devices on the customers’ side of the meter — even though PPL owns the
Devices — it is subject to the NEC. See NEC 90.2(a)(4), which covers: “Installations used by the
electric utility, such as office buildings ..., and garages.”

Thus, the propriety of PPL’s method of installation must be examined in terms of PPL’s
compliance with NEC requirements. And importantly, NEC Section 110.3(B) mandates that
“Equipment that is listed, labeled, or both, or identified for a use [] be installed and used in

accordance with any instructions included in the listing, labeling, or identification.”

67 See also Leviton Mfg. Co. v. Fastmac Performance Upgrades, Inc., 2014 U.S. Dist. LEXIS 84024 (S.D. N.Y.
February 28, 2014) (The NEC requires that all electrical products be “listed” with a Nationally Recognized Testing
Laboratory (“NRTL”). Underwriters Laboratories, Inc. (“UL”) is an NRTL.
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The SolarEdge inverter for residential systems and instructions for installing it and related
equipment are UL-certified (Ex. JSP-JB-6SR) by a NRTL, Ex. JSP-JB-6SR, p. 2 of 14, and are
contained in SolarEdge’s “Installation Guide: SolarEdge Home Hub Inverter Single Phase for
North America, Version 1.7.” (Ex. JSP-SD-4SR).%® This Guide explicitly provides instructions for

installing communications options, including communications with SolarEdge’s monitoring

platform, but only for the SolarEdge Energy Bank, a battery, a Backup Interface, a Smart EV
Charger, a meter, and an additional Energy Hub inverter. Ex. JSP-SD-4SR, pp. 35, 46, 48, 49, 53.
But, as PPL admitted in the Hearing (Hrg. Tr., p. 382), SolarEdge’s instructions contain no
instructions on installing a third-party device such as PPL’s DER Management Device, to the
inverter to power the Device. JSP St. No. 7-SR, p. 6; PPL St. No. 12-R, p. 10.

As SolarEdge’s instructions do not authorize PPL’s method of installation, PPL’s method
is unauthorized. As PPL’s method is not authorized by SolarEdge’s instructions, PPL’s installations
constitute violations of the NEC, and in turn evidence negligence. See Yocum v. Honold, 75 Pa. D.
& C.2d 764 (Common Pleas Court of Delaware County, 1975).

Being unable to point to SolarEdge’s instructions as authorizing its actions, PPL has offered
several arguments as to why its method is sound, none of which are credible.

First, PPL sought to tell SolarEdge that “SolarEdge’s inverters are able and designed to
power connected communications devices using their AC terminals.” See, e.g., PPL St. No. 2-R,
p. 14. However, PPL is seriously in error. PPL has stated it powers its Device by “connect[ing it
to the inverter’s] AC power terminals,” Ex. JSP-WB-7SR, and placing “[t]he neutral and hot power
connections ... behind the screw for the respective AC leads inside of the inverter to power its

Device.” Ex. JSP-WB-8SR. First, for clarification purposes: PPL’s terminology is erroneous. The

%8 Ex. JSP-SD-4SR was inadvertently designated as HIGHLY CONFIDENTIAL.
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terminals to which PPL connects are not “AC power terminals,” they are screw terminals designed
to hold in place SolarEdge factory wires that SolarEdge connects to the inverter (depicted with the
red arrow on Ex. JSP-JB-3SR). They are extremely delicate, and are factory-torqued in a
controlled environment in conformance with SolarEdge’s factory torque specs. JSP St. No. 7-SR,
p. 4. They are not “designed and able to power connected communications.”

Terminals that are designed and able to provide power, or “field terminals,” are “push-in
terminals,” located in a wholly separate compartment in the inverter (marked with the green arrow
on Ex. JSP-JB-3SR) that permit installation using a screwdriver (i.e., permit a far cruder operation
than is involved with SolarEdge’s factory-torquing the screw terminals). /d., p. 5.

Thus, PPL is connecting its wires in a part of the inverter that is assembled only in a factory
setting, and is a location SolarEdge intends no human touch. JSP St. No. 7, p. 10.%°

Knowing that the applicable product manual offers no refuge, PPL argues that a different
manual — SolarEdge’s Guide for Installing SolarEdge’s “Commercial Gateway with Cellular
Support” — authorizes its method. See, e.g., PPL St. No. 2-R, p. 59. But for any number of reasons,

that Guide is inapplicable. For example, it provides guidance on installing SolarEdge’s Gateway

in a Commercial setting, not a third-party “gateway” in a customer’s residence. Further, the

SolarEdge Gateway only “transfer[s] monitoring data from SolarEdge and non-SolarEdge devices
“to the SolarEdge monitoring server ...,” Ex. JSP-2D, p. 8. It does not transfer power from a
SolarEdge inverter to a third-party management Device. Hearing Ex. JSP-2A, p. 7.

Most importantly, while the Manual does provide instructions on powering the SolarEdge

Gateway, the Manual is clear that the power source is external; it is not the inverter. Indeed, in all

 PPL provided its own torquing specs to try to show it is following sound practice when it opens and closes this area
in which it does not belong. But PPL’s torquing specs pertain to the torque to be applied to the Hex screws on the
inverters’ external covers, not the Phillips “screw terminals” in the inside of the inverter, as was admitted by PPL’s
expert, H. Landis Floyd, in the Hearing. PPL Ex. AD-19RJ; Hrg. Tr., pp. 301 — 302, 303.
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its iterations, the Manual has instructed that to “connect [SolarEdge’s gateway] to power, use the
supplied power supply,” i.e., a wall plug, or “an interchangeable AC plug” that SolarEdge ships to
the customer in the same package in which it ships its Commercial Gateway.’®

In the Hearing, Ms. Dombrowski-Diamond cited an instruction from the Manual as
supposed support’! that states:

For connecting to power, use the supplied power supply . . . If you use a non-SolarEdge
power supply, check that it has 12Vdc/1A output ratings, and that it is certified to
UL/CSA/IEC60950-1 2ed standards. Limited Power Source output, NEC class 2.”

Again, the “supplied power supply” is the “interchangeable AC plug.” See JSP St. No. 7-SR,
p. 6. The “non-SolarEdge power supply” means a power supply in lieu of the “interchangeable
AC plug” provided by SolarEdge, such as an ordinary plug that can be purchased, for example,
from Home Depot. Hearing Ex. JB-2D, p. 20. The instruction does not say that the inverter may
serve as “a non-SolarEdge power supply” for a third-party’s gateway. JSP St. No. 7-SR, p. 7.
PPL has also tried to argue that in “several conversations,” PPL informed SolarEdge of its
method of connecting to the inverter to power its device “and was told there were no issues.” PPL
St. No. 2-R, p. 14. In no exchange cited by PPL"? did SolarEdge ever orally, or in writing, “pre-
authorize,” approve, provide “prior written consent,” or tell PPL that SolarEdge “had no issues”
with PPL’s connecting its Device to the inverter to power the Device.
PPL’s expert, H. Landis Floyd, argued that since SolarEdge’s “product listing does not
prohibit the use of the terminals used by PPL Electric,” than its approved. PPL St. No. 12-R. The

JSPs’ expert, Bill Brooks, calls this “completely wrong,” stating: “[s]ince the NEC does not allow

70" See V. 1.0 (Hearing Ex. JSP-2A), p. 18; V. 1.1 (Hearing Ex. JSP-2B), pp. 19, 18, V. 1.2 (Hearing Ex. JSP-2C), pp.
19, 18; and V. 1.3 (Hearing Ex. JSP-2D), pp. 19, 18. See also JSP St. No. 7, SR, p. 6.

"l Hearing Ex. JSP-2B, p. 20 (Hrg. Tr., Day 2, p. 356, lines 10 — 14).

2 See Exhibit JSP-AD-5SR, JSP-AD-7SR-A, JSP-AD-7SR-B, PPL Exhibit AD-4R, JSP Exhibit AD-9SR, JSP-AD-
11SR, JSP-DF-1SR (PPL Exhibit AD-35R), JSP-DF-3SR, or PPL Exhibit AD-1RJ.
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[SolarEdge’s] equipment to be used in a way that is not specifically allowed in the instructions, it
effectively prohibits the use of the terminals used by PPL Electric.” JSP St. No. 14-SR, p. 9. PPL’s
Device’s product listing is irrelevant.

Mr. Floyd argues that the NEC is inapplicable, namely because the “the devices are under
the exclusive control of the Company.” PPL St. No. 12-R, p. 14. As indicated above, the moment
PPL installs equipment in a customer’s home, it becomes subject to the NEC. This should just be
common sense — we are talking about electrical work being done in peoples’ homes; not outside,
where PPL might typically work such as on a telephone pole.

PPL offered other arguments, none of which hold. PPL’s Device’s product listing is
irrelevant, but certainly does not authorize its manner of powering. PPL Exhibit AD-4. PPL
issued instructions for installing its Device in the SolarEdge inverter to power it (PPL Electric Ex.
AD-6, at Step 9, pp. 3 —4, 9 —10). However, PPL’s Lab is not a Nationally Recognized Test Lab.
Hrg. Tr., p. 363, and in any event, PPL’s instructions do not trump those of SolarEdge’s.

B. PPL’s Violations of the NEC Has Also Voided
Customers’ Warranties

PPL’s failure to adhere to SolarEdge’s installation instructions is a violation of the NEC.
SolarEdge’s warranty requires that SolarEdge replace a customer’s SolarEdge products, including
inverters, if they malfunction or fail under terms and conditions set forth in the warranty. JSP St.
No. 7, p. 9. The Warranty will not apply if the Product or any part thereof is, inter alia, “[d]amaged
as a result of misuse ..., as a result of modifications, alterations or attachments thereto which were
not pre-authorized in writing by SolarEdge ....,” etc.. Ex. JSP-JB-2, Slide 2.

Although it was PPL’s actions that voided the customers’ warranties, which means SolarEdge
was under no obligation to replace the product, SolarEdge voluntarily did so anyway at its own

expense, see Ex. JSP-JB-2 (REDACTED), Slides 5 — 13, as PPL’s Pilot Program “put [SolarEdge]
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between a rock and a hard place when it comes to maintaining customer relationships with
installers.” JSP St. No. 7, p. 11. SolarEdge’s inverter replacements to date have cost about $12,530,
which figure includes materials and labor but excludes the costs of customer support and shipping.
JSP St. No. 7, p. 15; and Ex. JSP-JB-2 (REDACTED AND PUBLIC), Slide 14.

C. PPL’s Installations Have Caused at Least 9
Instances of Thermal Damage

On August 22, 2024, SolarEdge was called by an installer who observed smoke coming from
a customer’s inverter. The smoke is visible on Ex. JSP-JB-2, Slide 6. As a smoking inverter is
quite unusual, and as the customer had lost generation, the field team escalated the case to
SolarEdge personnel, including SolarEdge’s Failure Analysis Engineer, Jacob Geller. Based upon
his review of the photographs, Mr. Geller immediately saw PPL’s connection to the inverter and
concluded that the unauthorized modification caused the thermal damage. JSP St. No. 12-R, p. 8.
Because of the photographs showing PPL’s connection, SolarEdge’s Code Compliance Officer
commenced an inquiry into whether other like instances had occurred in PPL territory. That effort
yielded the package referred to as the September 19, 2024 PPL Case Review, showing evidence of
8 instances of thermal damage to inverters that have or had PPL’s Device installed. /d. at pp. 8-9.
Based on photographs and field service tech reports (JSP St. No. 13-SR, p. 4), the exact same
type of evidence relied upon by PPL’s expert, Mr. Floyd (Hrg. Tr., pp. 241-242), Mr. Geller testified:
In my opinion, in all 8 cases we had clear evidence of thermal damage to the inverters, all of
which have or had PPL’s device installed. The ability to identify causation varies, but it is clear
that in each case, the thermal damage arose from PPL’s installations reducing spacing; over-
torquing, cross-threading, or not sufficiently tightening screws; leaving behind contamination;
or leaving bare wire exposed and in contact or in proximity with the circuit board, all of which
could cause thermal arcing. Or, the thermal damage arose as a result if the installer causing
mechanical damage to components during installation, which can also cause thermal damage.

JSP St. No. 13-SR, p. 4 (stating he performed a “root cause” analysis). Mr. Geller also

subsequently supervised an experiment in the SolarEdge laboratory that showed that a loose screw
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that was hand-tightened would cause the type of thermal damage seen in the PPL case review. JSP
St. No. 13-SR, p. 7; Ex. JSP-JIG-13SR.

Not surprisingly, PPL disputes each of Mr. Geller’s conclusions.

Regarding Case 5081942 (Ex. JSP-JB-2 (REDACTED)), Ms. Dombrowski-Diamond
argues “the inverter was already having issues before the Device was installed,” but cannot answer
whether the purported pre-installation discoloration was not simply residue flux. Hrg. Tr. p. 377.
She asserts also in her Rejoinder Testimony regarding that it and Case 47085589, without
providing any documents showing any measurement, that SolarEdge’s manufacturing
“encroach[ed] on the 5 mm NEC requirement.” PPL St. No. 2-RJ, pp. 49, 51. NEC 2017 110.3
permits manufacturers to comply with NEC or NRTL-approved instructions included in the listing
or labeling. PPL offered no evidence that SolarEdge’s manufacturing did not meet its
manufacturing requirements.

Regarding Case 471544, Id., she concedes the varistor is cracked (which Mr. Geller cites
as the cause of the damage), but speculates, again without citing measurements, that the damage
resulted from SolarEdge’s not adhering to a wire strip length requirement that she, without support,
asserts governs, PPL St. No. 2-RJ, p. 53, but in the Hearing, concedes she is unaware if it meets
SolarEdge requirements. PPL St. No. 2-RJ, p. 50. Regarding Case 4705589, Id., she blames a third
party for improperly installing PPL’s Device, Hrg. Tr., p. 380, although PPL’s Tariff reserves to it
exclusive right to install its Device. PPL Ex. SS-2, Tariff Sec. C.(3).

Regarding Case 4458739, Id., Ms. Dombrowski-Diamond asserts that due to the “known
hardware issue” [discussed below], it is reasonable to conclude that the failure point was
SolarEdge’s component, not PPL’s wire stripping, as asserted by Mr. Geller. JSP St. No. 13-SR,

p. 8. PPL’s initially-produced Installation Instructions said nothing about wire stripping length,
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JSP St. No. 13-SR, p. 8, but later produced in her Rejoinder, Ms. Dombrowski-Diamond provides
instructions specifying a wire strip length. /d., 9. But in her testimony and in the Hearing, fails to
provide support for her assertion as to the length of the wire, and that the instructions to which she
claims to have adhered comport with SolarEdge’s. Hrg. Tr., p. 382.

Regarding Case 4141508, PPL quotes Mr. Geller’s statement he “could not draw a
conclusion,” but fails to quote the rest of the sentence (“I ... could not draw a conclusion ... as the
thermal damage was too catastrophic for me to pinpoint the starting location”); and disregards his
second sentence (“I can attest though that the source area is with PPL’s AC connection...”). JSP
St. No. 13-SR, p. 9.

Regarding Case 3456467, in Rejoinder Testimony, PPL correctly noted that Mr. Geller’s
Exhibit JSP-JIG-8SR was of a different inverter. The JSPs’ review reveals that all the photographs
PPL produced purporting to show the before- and after-installation conditions at “Case 3456467
were all of the erroneous inverter. Nevertheless, the JSPs maintain the portion of Mr. Geller’s
testimony finding that the photographs document both signs of thermal damage, and disconnection
of PPL’s Device. Regarding Case 4065702, Slide 12, PPL disregarded Mr. Geller’s opinion re the
damage to the varistor, and the reduced spacing. JSP St. No. 13-SR, p. 9.

During discovery, PPL informed the JSPs of a ninth instance of thermal damage. See JSP
St. No. 13-SR, Section III. PPL asserts SolarEdge conceded the damage was caused by a “known
SolarEdge hardware error,” but documents produced by both PPL and the JSPs do not so state.
Further, SolarEdge’s records showed that the thermal event PPL observed in February, 2023, could
not have been caused by a hardware error displayed in June, 2022. JSP St. No. 12-SR, p. 6.

In his Rejoinder Testimony, for the first time (depriving the JSPs of an opportunity to

respond), Mr. Floyd asserts that the fact that components are insulated makes spacing between
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them irrelevant, PPL St. No. 12-RJ, pp. 9-10, effectively conceding that PPL failed to employ
appropriate spacing protocols. Mr. Geller opined, however, that reduced spacing increases the

likelihood of arcing as does modifying equipment in unauthorized ways. JSP St. No. 13-SR, p. 12.

V. REQUESTED RELIEF
Based upon the foregoing, the JSPs respectfully request that the Commission:
- Bar PPL from requiring that inverters be tested for compatibility with PPL’s Device;
-Deny the Petition, although PPL may continue to require smart inverter settings that
provide voltage regulation via autonomous functions, or
-If the PUC chooses not to deny approval, then make the Program voluntary, and its
requirements and testing applicable only to voluntarily participating DERs; and
-Order PPL to immediately cease connecting to SolarEdge inverters to power its Devices, and
replace SolarEdge inverters in which it has installed its Device, or pay $2 million into a fund for

replacements of inverters with PPL’s Devices installed and thermal damage.

Respectfully submitted,
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Bernice I. Corman, PA BAR #332915
BICKY CORMAN LAW, PLLC

1250 Connecticut Avenue, NW, Suite 700
PMB #5027

Washington, DC 20036

Phone: (202) 213-1672

Email: bcorman@bickycormanlaw.com

Counsel to Joint Solar Parties
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PROPOSED FINDINGS OF FACT - PUBLIC

I. Background on the Joint Solar Parties

1.

The JSPs are an ad hoc group of entities, all of whom are in the business of installing
solar energy and battery storage equipment, manufacturing said equipment, or providing
grid services via aggregation of said equipment, or are a trade association representing
same.

SEIA is the national trade association for the solar and storage industries, with more than
1,200 member companies, including most of the JSPs, and other partners who do business
in Pennsylvania, including in PPL territory. Joint Solar Parties Statement (“JSP St.”) 1,
p. 1.

AHC is a $30 million/year company that presently does business in nine states, including
Pennsylvania, and is finalizing its involvement in a tenth state. JSP St. 2, p. 1.

Sun Directed, a family-owned business founded 16 years ago and employing 11 in
Pennsylvania, JSP St. 3, p. 2, has installed 400+ solar and solar+storage projects in
Central Pennsylvania. JSP St. 3, p. 1.

Trinity is one of the largest, independently owned solar installation companies in the
United States, JSP St. No. 5, p. 2, that over the last 30 years, has provided solar power
and roofing solutions to more than 100,000 homeowners in the mid-Atlantic and
Northeast, including 12,000 solar or solar + storage systems in Pennsylvania, over 1,700
of which in 2023 alone were in PPL territory. JSP St. No. 5, p. 2.

Green Way Solar is not a JSP member but filed initial and Surrebuttal testimony on the
JSPs’ behalf, due to its dissatisfaction with PPLs’ Pilot Program. JSP St. No. 10, p. 2.

Green Way has been installing solar systems on residences and businesses in central and



eastern Pennsylvania since 2018. Roughly 60 percent of its projects are in PPL territory.
ld.

Tesla is a manufacturer and installer of battery energy storage and solar systems, and is
a leading participant in programs in which Tesla aggregates residential battery energy
storage systems and facilitates customers being compensated for grid services such as
generation capacity and ancillary services. Tesla has installed roughly 453,000
residential solar systems across the country with project designs similar to those
discussed in this proceeding before it ceased doing new business in PPL territory. JSP St.
No. 4, p. 17. As of December, 2023, Tesla or third parties had installed nearly 800
Powerwall battery energy storage units in PPL territory. JSP St. No. 8, p. 3. Over 95,000
Tesla Powerwall residential battery energy systems amounting to more than 500 MW of
installed nameplate capacity are enrolled in more than 50 Virtual Power Plants (“VPPs”),
including utility-level programs, as well as aggregations participating in wholesale
electricity markets. /d. at 5.

Enphase is a global energy technology company and leading manufacturer of solar
microinverters, battery energy storage, electric vehicle supply equipment and home
energy management systems that optimize the use of locally produced solar energy to
power homes and provide grid services. JSP St. No. 6, p. 2. Enphase also provides third-
party aggregator grid services in demand response and VPP programs across the United
States and in Europe, working with utilities, grid operators, third party DERMS providers,
retail electric providers and homeowners to help utilities and retailers avoid the need to

purchase power, in exchange for providing customers compensation that offsets the costs



of their DER purchases or reflects the customers’ performance in grid services events.
JSP St. No. 6, pp. 19 - 20.

SolarEdge is a Delaware corporation registered to do business in Pennsylvania with
headquarters in Israel. SolarEdge is also an aggregator, providing grid services in
exchange for compensation, such as generation, demand response, ancillary services,
balancing services, voltage or frequency regulation, or other services, in response to
utility-level signals or in response to wholesale electricity market opportunities. JSP St.

No. 7, p 16.

II. Procedural History

10.

11.

12.

On May 20, 2024, PPL filed its Petition requesting that the Pennsylvania Public Utility
Commission (“Commission”) approve tariff modifications and other authorizations
needed to implement PPL’s Second DER Management Plan pursuant to Paragraph 62 of
the Joint Petition for Settlement of All Issues approved by the Commission at Docket No.
P-2019-3010128.

PPL served its Petition on counsel for AHC, SEIA, Tesla and Sunrun, Inc. (“Sunrun”), a
group of entities then also referred to as “Joint Solar Parties” in Docket No. P-2019-
3010128. May 20, 2024 Letter from Devin Ryan, Post Schell, to Secretary Chiavetta,
enclosing Petition.

On July 8, 2024, the entities referred to as “Joint Solar Parties” in this docket -- AHC,
SEIA, Tesla, Enphase, SolarEdge, Sun Directed, Trinity, and Sunnova, Inc. (“Sunnova”),
filed an Answer, Protest, and Petition to Intervene in this docket, the latter of which was
granted on August 6, 2024. Sunnova withdrew on September 13, 2024. Briefing Order

issued by Administrative Law Judge John M. Coogan, n. 1.



ITI. Details Of PPL’s Program

13.

14.

15.

16.

17.

In Docket No. P-2019-3010128, PPL obtained approval to conduct a three-year Pilot
Program (PPL St. No. 7, p. 4) through March 21, 2025. By Order dated September 12,
2024, the Pilot’s term was extended until thirty days after the Final Order is entered in
this docket.

As of January 1, 2021, PPL’s Pilot Program required that new DERSs interconnecting with
PPL’s distribution system use smart inverters installed in the customer’s DER and
approved by PPL as meeting UL 1741 Supplement A (“SA”); and PPL’s testing for the
communications requirements under IEEE 1547-2018 (the “Interim Requirements”) —
which requirements PPL obtained approval to “proactively implement” in anticipation of
UL 1741 Supplement B (“SB”’) becoming effective. PPL St. No. 1, pp. 8, 12.

Since January 1, 2023, PPL’s Pilot Program has required that new DERs interconnecting
with PPL’s distribution system use smart inverters approved by PPL as meeting IEEE
1547-2018, and certified to UL 1741 SB using IEEE 1547.1-2020, PPL St. No. 1, p. 12,
and meet PPL’s DER Lab’s testing requirements “to ensure that [the inverters] are
compatible with PPL Electric’s DER Management Devices ...“ Id., pp. 12 — 13.

IEEE 1547-2018, a consensus-based standard developed by the Institute of Electrical and
Electronics Engineers (“IEEE”), provides the technical specifications for interconnection
and interoperability between DERs and utility electric distribution grids. JSP St. No. 9,
p. 4; 1547-2018 Abstract.!

Per the standard, IEEE 15471-2018’s purpose is as follows:

There is a critical need to have a single document of consensus standard technical

requirements for DER interconnection rather than having to conform to numerous local
practices and guidelines. This standard addresses that critical need by providing uniform

! For convenience, a publicly available version of IEEE Std 1547™.-2018 is appended hereto.



criteria and requirements relevant to the performance, operation, testing, safety
considerations, and maintenance of the interconnection.”

IEEE 1547-2018, Introduction, p. 10.

18. IEEE 1547-2018 defines “interoperability” as “[t]he capability of two or more networks,
systems, devices, applications, or components to externally exchange and readily use
information securely and effectively.” IEEE-1547-2018, 3.1.

19. 1EEE 1547-2018’s Abstract states: “The technical specifications for, and testing of, the
interconnection and interoperability between utility electric power systems (EPSs) and
distributed energy resources (DERs) are the focus of this standard. It provides
requirements relevant to the performance, operation, testing, safety considerations, and
maintenance of the interconnection.” See,1547-2018, p. 2.

20. IEEE 1547.1-20202 (IEEE’s Standard Conformance Test Procedures for Equipment
Interconnecting Distributed Energy Resources with Electric Power Systems and
Associated Interfaces) provides the nationally applicable testing requirements for how
DER systems or equipment conform to the requirements of 1547-2018. JSP St. No. 9, p.
4.

21. UL 1741 Supplement B (“SB”) (approved March 5, 2020) provides the official industry
standard for Nationally Recognized Testing Labs (“NRTLs’”) to verify that the inverter
meets the interoperability conformance test procedures set forth in IEEE 1547.1-2020

(approved March 5, 2020) (PPL St. No. 4, p. 6).

2 IEEE 1547.1-2020 is subject to copyright, available only for purchase.



22.

23.

24.

25.

26.

27.

28.

A NRTL is “recognized [by the U.S. Department of Labor’s Occupational Safety and
Health Administration (“OSHA”)] as meeting the requirements in 29 C.F.R. 1910.7 to
perform testing and certification of products using consensus-based test standards.”

52 Pa. Code § 75.22 also defines a NRTL as “A qualified private organization that meets
the requirements of the Occupational Safety and Health Administration’s (OSHA)
regulations. NRTLs perform independent safety testing and product certification. Each
NRTL must meet the requirements as set forth by OSHA in the NRTL program.”

Per UL 1741 SB (SB 4.3.6.1), the interoperability conformance tests can be met through
use of several communications protocols, which are used to store or send information
and to control adjustable inverter functions, either IEEE 2030.5, SunSpec Modbus, or
DNP3. [MISSING] JSP St. No. 9, p. 4.

IEEE 2030.5 provides support for monitoring and control of DER devices. The standard
defines the mechanisms for exchanging application messages, the exact messages
exchanged including error messages, and the security features used to protect the
application messages. IEEE 1547-2018, Annex 2, Clause D.3.2

The SunSpec Alliance specifies standard Modbus-based information to support
monitoring and control of the DER devices. IEEE 1547-2018, Annex 2, Clause D.3.4.
IEEE Std 1815™ is the IEEE Standard for Electric Power Systems Communications-
Distributed Network Protocol (DNP3). 1547-2018, p. 20.

IEEE 1815 is used to interface to DER devices, often used by utility supervisory control
and data acquisition (“SCADA”) systems. IEEE 1547-2018 Annex 2, Clause D.3.3., p.

111.

3 See https://www.osha.gov/nationally-recognized-testing-laboratory-program/frequently-asked-

questions#employers_regulators.




29.

30.

31.

32.

33.

34.

35.

IEEE 1547.1 does not require certification by these protocol developers, such as SunSpec
Certified™ or to any developer-produced test protocols, such as the SunSpec Modbus
Conformance Test Procedures.

That an inverter is “suitable” for use is evidenced by its “listing” or “labeling,” 29 C.F.R.
§ 1910.303(b)(1)(1), which involves inspection and approval by the NRTL using
“appropriate test standards approved by OSHA.” 29 C.F.R. § 1910.399; 1910.7(b)(1)(1),
(©).

PPL’s Devices contain an Advanced Metering Infrastructure (“AMI”) radio, or cellular
modem, that connects to the DER’s local communication interface and enables PPL’s
monitoring and management of the DER. PPL Ex. SS-1, p. 7.

PPL relies or relied on three different DER Management Devices: the Smart Collar and
Dongle; the Bridge; and the Cellular Gateway. PPL St. No. 1, p. 25. The Smart Collar
and Dongle Device was PPL’s first-generation Device and has been replaced by the
Bridge Device. The Bridge and Smart Collar and Dongle Devices use the existing AMI
work. The Cellular Gateway is used for IEEE 2030.5 inverters. PPL St. No. 2, p. 4.

A local DER communication interface is “a local interface capable of communicating to
support the information exchange requirements specified in this standard for all
applicable functions that are supported in the DER.” IEEE 1547-2018, Section 3.1.
IEEE 1547-2018 defines an interface as “[a]n electrical or logical connection from one
entity to another that supports one or more energy or data flows implemented with one
or more power or data links.”

PPL’s DER Lab testing “to ensure that [the inverters] are compatible with PPL Electric’s

DER Management Devices ...“involves PPL’s “ ... DER Lab verif]ying that] the inverter



36.

has the ability to read and write to the Modbus registers or via the 2030.5 interface, an
open and available port, and the ability to monitor and manage the DER regardless of the
number of inverters networked.” PPL St. No. 2-R, p. 19.

PPL’s DER Lab is not a NRTL. Hrg. Tr., pp. 362 — 363.

IV.PPL’s Program and IEEE

a. PPL’s Compatibility Testing Exceeds IEEE Requirements

37.

38.

39.

40.

52 Pa. Code § 75.22 requires interconnecting DERs to be certified to meet “(i) IEEE
Standard 1547, ‘standard for Interconnecting Distributed Resources with Electric Power
Systems,” as amended and supplemented,” and “(ii)) UL Standard 1741, ‘Inverters,
Converters and Controllers for use in Independent Power Systems’ (January, 2011), as
amended and supplemented.”

PPL’s DER Lab Testing requirements “to ensure that [the inverters] are compatible with
PPL Electric’s DER Management Devices .... “ PPL St. No. 2-R, p. 19.

In short, PPL’s DER Lab is testing to ensure that inverters meet IEEE 1547’s
interoperability requirements. See PPL St. No. 4, p. 15, stating: “Most significantly,
[PPL’s] Plans integrate DERs into a cohesive and coordinated system management
architecture by utilizing real-time management of DER grid-support function parameters
and increasing visibility of DER operations using the data interoperability requirements
of [IEEE 1547-2018].

No utility in the country has “implemented anything on par with the Company’s First
DER Management Plan or Second DER Management Plan.” See PPL St. No. 6, p. 16,
where PPL witness Elizabeth Cook states: “Although utilities have implemented many

components and requirements for inverter requirements, such as IEEE and other industry



41.

42.

43.

44,

45.

46.

driven initiatives (like communication protocol requirements), other utilities have not yet
taken the next step of leveraging them to monitor and manage DERs across the
distribution system.”

The Electric Power Research Institute (“EPRI”), as well as industry experts including
PPL, have identified 26 gaps in the “interoperability” portion of IEEE 1547-2018. (JSP
St. No. 9, pp. 6-7).

PPL provided a list of gaps to EPRI that PPL discovered when it was testing inverters in
its DER Lab for compatibility with its Device. PPL St. No. 2-R, p. 7; PPL Ex. AD-2R.
The fact of “gaps” in the interoperability portion of the IEEE standard means that PPL
can be interpreting the standards differently than are the inverter manufacturers or the
NRTLs that certified the inverters as meeting the required standards. PPL St. No. 2-R, p.
7.

For example, PPL’s Program mandates that “inverters or inverter control modules using
Modbus TCP communications shall set inverters to have static IP address(es).” Exhibit
JSP-BL-2SR.

However, EPRI Issue #26 states: “IEEE-1547-2018 is silent regarding how this IP
address is assigned. DER manufacturers are utilizing a variety of methods to assign the
IP address, including static and dynamic/DNS assignments.” Exhibit JSP-BL-3SR.

An inverter that has been certified by an NRTL as meeting IEEE 1547-2018 and UL 1741
SB standards but that does not meet PPL’s “interoperability” requirements may be denied

permission to interconnect. PPL St. No. 2-R, p. 6.



47.

48.

49.

50.

51.

52.

53.

No other U.S. utility requires that DERSs be tested for compatibility with a utility-owned
DER Management Device in order to receive approval to interconnect. JSP St. No. 9, p.
6.

PPL’s Expert testified: “In the case of Modbus RTU devices, PPL Electric included two
requirements that some have argued were outside the scope of IEEE 1547-2018 and UL
1741 SB: (a) the ability to support broadcast mode and (b) the ability to adjust device
addresses.” PPL St. No. 5-RJ, p. 5.

An adjustable Modbus/RTU address means each inverter in a multi-inverter network
can have a unique address, or ID, from 1 — 247.

Both of the above-identified issues (Y 48(a) and (b)) were addressed by SunSpec in
June 2024, when SunSpec Modbus issued its Modbus Conformance Test Procedures
version 1.2 to require that inverters SunSpec certified after June, 2024 support
adjustable Modbus/RTU addresses. PPL St. No. 5-RJ, p. 6; Hrg. Tr. p. 133. These test

specifications were finally approved in October, 2024. see https://sunspec.org/modbus-

specification-updates/.

IEEE 1547, 1547.1 and UL 1741 do not require local DER communication interfaces to
be SunSpec certified.

Inverters certified before June, 2024, whether or not they are SunSpec certified, retain
their UL 1741 certification but may not meet PPL’s requirement that inverters using
SunSpec Modbus have an adjustable Modbus RTU device address. Hrg. Tr., p. 187.
PPL has limited inverters that are certified to UL 1741 SB but unable to adjust serial

device addresses to single inverter installs. Hrg. Tr. p. 188.

10



54.

55.

56.

57.

58.

59.

In order to be approved for use in PPL territory, PPL’s Program requires, inter alia, that
inverters “have a network system and be able to communicate to inverters along the chain
with a mod ID of two plus”). PPL St. No. 2-R, p. 24; Hrg. Tr. p. 342

PPL’s webpage containing its "Smart Inverters and DER Pilot Management

Requirements" (Updated 2/17/2025) provides:

Inverter-based DER installations where more than one inverter is installed at a premise
require that the inverters are networked together as part of the installation. Inverters shall
be networked together such that all applicable inverters can accept commands from the
Company-owned DER Management Device connected to a port earmarked and labeled
for use by PPL.

PPL’s FAQ page states:

“Why does PPL Electric require me to network my inverters?

As part of our DER Management Pilot Program requirements, PPL Electric is permitted
to install a limited number of management devices per calendar year. To prevent the
installation of multiple management devices and to keep installations as aesthetically
viable as possible, we require networking of all inverters which are part of a single
application submission. This allows PPL to expand our Pilot Program to encompass as
many of our customers as possible, while at the same time keeping the amount of utility
equipment required for your installation to a minimum.

IEEE 1547-2018 Section 10.1 requires that a DER have provisions for a local interface
but does not specify the numbers of interfaces that must be capable of communicating.
IEEE 1547-2018, Section 1.4, does not require that inverters be networked. It states:
This standard does not determine the communication network specifics, nor the
utilization of the DER provisions for a local DER interface capable of communicating

(local DER communication interface) to support the information exchange requirements
specified in this standard.

IEEE 1547-2018 defines “interoperability” as “a capability which may be met by two or
more networks.” It does not require that two or more inverters be networked to be

interoperable.
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60.

61.

62.

PPL has limited the use of 41 inverter models from 6 manufacturers to single-inverter
projects because “those inverters cannot have a network system” and are unable to
communicate to other inverters “in a stream,” although the inverters were NRTL-certified
as meeting the IEEE 1547-2018 standard. Hrg. Tr., pp. 342 — 343. See PPL Approved
Inverter List, on which certain inverters are flagged in red as being limited to “One ...
Inverter per Application.”

In June 2024, SunSpec issued a certification specification that requires an adjustable
Modbus RTU device address. PPL St. No. 5-RJ, p. 4.

IEEE 1547.1 does not require certification by these protocol developers to any
developer-produced test protocols, such as the SunSpec Modbus Conformance Test

Procedures.

b. IEEE Defers to the Commission to Determine Questions of Control over Reactive Power

63.

64.

65.

A stated purpose of PPL’s Program was to facilitate PPL’s monitoring of real power,
reactive power and voltage (PPL St. No. 3, pp. 13).

SolarEdge participated in a utility program in which SolarEdge provided the service of
improving power quality by remotely updating customers’ reactive power control settings
to absorb or generate reactive power when the grid voltage was outside a predefined
range. Customers were offered a flat fee for enrolling, more for staying in the program,
and additional compensation when SolarEdge’s manipulation of the customer’s reactive
power did in fact interfere with the customer’s generation of real power. JSP St. No. 7,
pp- 20 —21; JSP St. No. 7-SR, p. 18; Ex. JB-21SR.

SolarEdge testified that: “ ... the DER designer[ does not typically] design[] an inverter

that is large enough to produce sufficient reactive and active power to meet PPL’s needs

12



66.

67.

68.

69.

as well as the customer’s interest in real power. In commercial settings, certainly, a larger
customer may spend more on an inverter that is big enough to meet both sets of
obligations.” JSP St. No. 7-SR, p. 21.

Tesla testified that: “it is possible to design inverters in a more expensive way such that
they can provide reactive power support without sacrificing real power. However, to my
knowledge, it is not typical of manufacturers of residential system inverters to design
their inverters this way, because it requires inverter manufacturers to oversize the
inverter’s capacity, list the inverter at a lower nameplate capacity, and reserve a portion
of the inverter capacity at all times to sit idly until it can be used to provide reactive power.
JSP St. No. 8-SR, p. 6.

The SolarEdge witness testified: Doing so “would risk increasing the inverter’s price

and making it less competitive, especially in the residential market.” JSP St. No. 8-SR,

pp.- 6 —17.
IEEE 1547-2018, Section 1.4, states: “ . . . it is the responsibility of the authority
governing interconnection requirements (AGIR) to determine the applicability . . . of

performance categories related to reactive power capability and voltage regulation
performance requirements . . .

IEEE 1547-2018, Section 1.4, n. 12, states: “The impact of DER on frequency and
voltage performance of the interconnections and the regional power systems differs
significantly, and it remains the responsibility of an AGIR to quantify impactful DER

penetration levels.”
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c. IEEE Addresses Anti-Islanding

70. PPL claims its control of customers’ inverters is required to use remote on/off functions on
battery storage or solar systems that have not safely isolated, or “islanded” from the
distribution system. Petition, p. 15.

71. In addition to claiming that its program focus is on managing reactive power, PPL argues
its control of customers’ inverters is required so it may use the remote on/off functions on
battery storage or solar systems that have not safely isolated, or “islanded” from the
distribution system. Petition, p. 15.

72. Pertaining to its anti-islanding objective, PPL cites an NREL Primer that states that
“increasing DER penetration and deployments of different types of inverters can increase
the likelihood of unintentional islands.” PPL St. No. 3, p. 56, citing D. Narang, et al.,
NREL/TP-5D00-77782, April, 2022, A Primer on the Unintentional Islanding Protection
Requirement in IEEE Std 1547-2018 (“NREL Primer”) (a copy of which is appended).

73.  The NREL Primer, a copy of which is attached hereto states “High-penetration scenarios.
Studies have shown that the speed of anti-islanding detection could decrease as the
numbers of inverters in the island increases . . . “ NREL, p. 22.

74. PPL has “not yet” accessed the remote on/off capability it gave itself. PPL St. No. 3, p.
55.

75. PPL’s Expert Cody Davis testified that out of the numerous outage events PPL observed
that impacted actively managed DERs, none caused an unintentional islanding event.

PPL St. No. 3, pp. 55 - 56.

14



76. The Commission has noted that anti-islanding capability is already built into inverter-
based systems certified to IEEE 1574 standards and tested in accordance with UL 1741.*

77. 1EEE 1547-2018 states . . . thata local DER interface must be capable of communicating,
but does not state that the interface shall be always used by the utility for such purpose.

d. IEEE Defers Questions of Control to the Commission

78. 1EEE 1547-2018, n. 2 states: “it remains in the responsibility of an AGIR to quantify
impactful DER penetration levels.”

79. The ... IEEE 1547.2-2023 Guide[,] which provides technical background and guidance
to support understanding of IEEE 1547-2018, states that: “IEEE Std 1547-2018 does not
assume a specific use case or application . . . This standard does not address planning,
designing, operating, or maintaining the Area EPS with DER.”

V. PPL Fails to Show its Program is Reasonable, Just, or in the Public Interest

a. PPL Fails to Show its Extreme Program is Necessary at this Time

80. PPL claims its Plan will assist it in “proactively preparing for increasing DER
interconnections,” PPL St. No. 1, p. 28, chiefly, by “increase[ing] hosting capacity for
additional DERs at far lower cost than the available alternative.” PPL St. No. 1-R, p. 15.

81. “Hosting capacity” is the amount of [distributed photovoltaic systems] (“DPV”) that can
be added to distribution system before control changes or system upgrades are required

to safely and reliably integrate additional DPV. Petition, n. 2.

4 Pa. PUC Docket No. L-00050175, Final Rulemaking Re Interconnection Standards for Customer-generators
pursuant to Section 5 of the Alternative Energy Portfolio Standards Act, 73 PS. § 1648.5; Implementation of the
Alternative Energy Portfolio Standards Act of 2004: Interconnection Standards, August 17, 2006, p. 9.

15



82.

83.

&4.

85.

86.

87.

88.

&9.

PPL also claims its Plan will assist it in “proactively tackling issues presented by DERs,
rather than invest in costly distribution system upgrades to resolve those issues.” Id. at
34.

PPL has very low rates of solar penetration (only 3.94% of peak capacity in PPL territory
270.641 MW), as compared with Vermont’s (32%), or San Diego’s (43%)). JSP St. No.
1, pp. 10, 19 - 20.

PPL’s Device has a 15-year book-life. PPL St. No. 10-R, p. 5.

DERs installed today “are expected to remain connected to the PPL Electric System for
decades.” PPL St. No. 4-R, p. 14.

A study by Deloitte cited by PPL states that . . . residential capacity could grow . .. “ by
2035. PPL St. No. 1-R, p. 47; PPL St. No. 1-RJ, p. 13.

Hawaiian Electric is projected to have over 2,086 MW of solar on its system by 2045.°
Hawaiian Electric’s grid modernization strategy includes the creation of custom smart
inverter setting profiles, grid modernization investments, “. . . equitable cost allocation
and compensation for customers and other non-utility service providers who both provide
and receive grid services.” JSP St. No. 1-SR, p. 17.

Utility programs that have piloted active utility control and shown that such control can
provide benefits, PPL St. No. 7-R, p. 5, citing JSP St. No. 1, p. 24, have provided
compensation to DER owners for their provision of grid services, have been fully

voluntary, and have provided customers with the ability to use software to manage their

5 Hawaiian Electric, Maui Electric, Hawai’i Electric Light, Modernizing Hawai’i’s Grid for Our Customers, August

29,

2017, available at:

https://www.hawaiianelectric.com/documents/clean_energy hawaii/grid_modernization/final_august 2017 grid _mo

dernization_strategy.pdf , p. 3 (cited in JSP St. No. 1-SR, p. 17).
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90.

91.

92.

93.

DERs, rather than having to install a utility-owned management device in their inverters.®
;

PPL has not sought to identify a level of enrollment that would achieve its program
objectives. See Ex. JSP-NZ-1SR, PPL’s response to an Office of Consumer Affairs
Discovery Request.

PPL’s Pilot Program capped the number of Device installs at 3,000/year, PPL St. No. 1,
p. 13, and excluded from Pilot requirements members of control groups whose DER
inverters operated instead under autonomous settings only, PPL St. No. 1, p. 14, and
members in a Grandfathered Group. PPL St. No. 1, p. 3.

PPL’s Second Plan would apply to all new DERs, as well as to all the DER’s in the Pilot
Program’s control groups, to all systems interconnected before the Pilot Program started
on January 1, 2021, and to all inverter-based DERs interconnected after the Pilot Program
started without Devices installed; and would remove the Pilot Program’s 3,000
Devices/year cap. PPL St. No. 1, pp. 22 - 23. Previously excluded customer-generators
would be required to submit a new interconnection application when they upgrade their
system, install a new inverter on their system, or by March 22, 2040, whichever is earlier.
PPL St. No. 1,n. 3

As of the date of its Petition, PPL had 26,243 customer- and third-party -owned DERs
on its system, 11,841 of which interconnected during the Pilot Program. PPL St. No, 1,

pp- 25, 11. Of the 11,841 customers, 7,418 were included in the program and have a

6 JSP St. No. 1-SR, p. 5, citing Ex. JSP-JW-2SR (“California Energy Commission, Energy Research and Development
Division, Final Project Report, Electric Access System Enhancement, Assessment of a Distributed Energy Resource
Management System for Enabling Dynamic Hosting Capacity, June 2024; CEC-500-2024-064), p. 14.

7 See also Office of Consumer Affairs (“OCA”) St. No. 1, p. 30, citing San Diego and Massachusetts’
ConnectedSolutions.
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94.

95.

96.

97.

98.

99.

100.

Device installed, while 4,423 DERs were grandfathered because of the annual cap, or
because there were no Devices available that were compatible with those DERs at the
time of interconnection. PPL St. No. 2, p. 11.

PPL has not explored whether provision of compensation to customers would incentivize
enrollment in a program. PPL St. No. 1R, p. 1

The DER owners own the DERs that provide reactive power support functions and
monitoring capabilities. JSP St. No. 6-SR.

Incentives can help putative DER owners defray the costs of their purchasing DERs. JSP
St. No. 4, p. 13.

Customers might need to pay more for inverters large enough to both generate enough
real power to meet their needs, as well as reactive power to meet PPL’s needs. JSP St.
No. 7-SR, p. 19. JSP St. No. 7-SR, p. 19.

The DERs are providing a grid service insofar as the voltage violations the DERs are
resolving are remote from the point of interconnection. See JSP St. No. 9, p. 10, and
Exhibit JSP-MM-1SR (PPL’s discovery response).

PPL does not know the root cause of the voltage violations the DERs are resolving. JSP
St. No. 9, p. 10, and Exhibit JSP-MM-1SR (a PPL discovery response).

PPL claimed in its 2024 DER Management Report that active management of DERs
avoided over 23,000 voltage violations that could have resulted in truck rolls, saving over

$13.6 million dollars, PPL St. No. 3, p. 48.

b. PPL Has Failed to Show the Costs of its Program are Reasonable

i. Mr. Wishart’s Cost/Benefit Analysis Contains Significant Flaws
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101.

102.

103.

104.

105.

In its 2024 DER Management Report, PPL claimed that avoided truck rolls produced the
majority of program benefits, amounting to roughly 62% of PPL’s claimed benefits of its
program. PPL Electric Exhibit CD-4, p. 19 (which attributes $13.66 million to avoided
truck rolls, and p. 1 lists $21.93 in total benefits to date).

PPL’s 2024 DER Management Report found that the benefit from avoided truck rolls
alone was more than double the roughly $6.5 million in program costs to date at that time
(PPL’s calculations show avoided benefits as 2.09 times higher than program costs). See,
PPL Ex. CD-4, at p. 1.

The approach employed by PPL Rebuttal Expert Witness, Steven Wishart “ ... to
estimating avoided truck rolls ... result[ed] in a much lower estimate” than the one set
forth in PPL’s Petition. PPL St. No. 10-R, p. 18.

Mr. Wishart estimated 172 avoided truck rolls associated with 10,000 DER Management
Devices in 2025, PPL St. No. 10-R, p. 29, roughly 75 times less than what PPL estimated
in it 2024 DER Management Report, and reduced the benefits from avoided truck rolls
to only 5 percent of the total program benefits and only 11.4% of program costs. PPL St.
No. 10-R, at 9.

In its Petition, PPL identified 29 MW of new hosting capacity resulting from monitoring
DER production, active management of power factor, and use of smart inverter settings
PPL St. No. 10-R, pp. 15 — 16. If fully utilized, PPL claimed the hosting capacity would
have produced additional generation, and reduced distribution and transmission losses
valued at approximately $4.57 million, amounting to roughly 21% of the roughly $21.9

million in benefits that PPL claimed under the Pilot. See, PPL Ex. CD-4, at p. 1.
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106.

107.

108.

109.

110.

111.

On Rebuttal, Mr. Wishart identified that 85.9% of the Program’s benefits would come
from “incremental hosting capacity” created by the program, PPL St. No. 10-R, Table
SWW-6, JSP St. No. 4-SR, p. 26, PPL St. No. 1-R, p. 5, PPL St. No. 10-R, p. 9.

Mr. Wishart assumed that the 258 MW of “incremental” roughly 5,731 MW of solar to
be installed between 2025-30 (see PPL’s Answer to OCA-II-6) in Pennsylvania. JSP St.
No. 4-SR, p. 27 (citing) PPL’s Answer to OCA-II-6.

The Pennsylvania Department of Environmental Protection’s (“PaDEP’s”) Solar Future
Plan, Ex. JSP-JG-13SR, sets a target for the amount of solar PaADEP recommends be
achieved by 2030 (10% of energy consumed), 2,500 MW of which is projected to come
from distributed generation, an amount that is 57 percent lower than that assumed by Mr.
Wishart. JSP St. No. 4SR, p. 27, citing Ex. JSP-JG-13SR.

A PPL internal Draft DER Forecasting Paper lacks definitive territory-wide projections,
and fails to account for projections from other solar industry publications. JSP St. No. 4-
SR, p. 28.

Mr. Wishart’s estimate of the savings attributable to 258 MW of “incremental” hosting
capacity is flawed because he likely double-counted some or all of the components
comprising the benefits he ascribes to the increased “incremental” hosting capacity
resulting from the program. Hrg. Tr., pp. 212 - 215.

Mr. Wishart estimates that 258 MW of “incremental” hosting capacity will save $61.3
million from “Avoided Distribution Infrastructure Investments” and $64.6 million from
“Avoided Energy from Incremental Hosting Capacity.” PPL St. No. 10-R, p. 9, Table

SWW-2.
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112.

113.

114.

115.

As described and calculated 