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3.4 Supplemental Review

If the Interconnection Customer agrees to a supplemental review, the
Interconnection Customer shall agree in writing within 15 Business Days of the offer
and submit a deposit for the estimated costs, or the request shall be deemed to be
withdrawn. The Interconnection Customer shall be responsible for the Utility's actual
costs for conducting the supplemental review. The Interconnection Customer must
pay any review costs that exceed the deposit within 20 Business Days of receipt of
the invoice or resolution of any dispute. If the deposit exceeds the invoiced costs,
the Utility will return such excess within 20 Business Days of the invoice without
Interest.

3.4.1 Within ten (10) Business Days following receipt of the deposit for a
supplemental review, the Utility will determine if the Generating Facility
can be interconnected safely and reliably.

3.4.1.1 In the event that (i) the Interconnection Request is for a
modification of an operating generator or a Generating Facility
that has completed the Study Process but has not yet been
constructed, (ii) limited output hours were assumed in developing
the load cases used in the initial study process, and (iii) the
Interconnection Request seeks to add energy storage to the
Generating Facility, then the Supplemental Review shall evaluate
whether the Generating Facility can be operated during hours
outside of the limited output hours assumed in developing the
load cases used in the initial study process. The Supplemental
Review shall identify assumptions around load levels in the
System Impact Study, and use that loading to screen other hours
based on the Utility's historical load data. The results of this
supplemental review shall identify the hours of the day, per
season, at which the System Impact Study results are applicable,
and the amended Interconnection Agreement shall include the
updated Facility specifications and hourly seasonal schedule
under which the energy storage system is permitted to operate.

3.4.1.2 Revised Interconnection Agreement

3.4.1.2.1 If the Utility determines that the Generating Facility can
be interconnected safely and reliably, the Utility shall forward an
executable Interconnection Agreement to the Interconnection
Customer within ten (10) Business Days.

3.4.1.2.2 If the Utility determines that the Generating Facility can
be interconnected safely and reliably, and Interconnection
Customer facility modifications are required to allow the
Generating Facility to be interconnected consistent with safety,
reliability, and power quality standards under these procedures,
the Utility shall fonward an executable Interconnection Agreement

j:/



to the Interconnection Customer within 15 Business Days after
confirmation that the Interconnection Customer has agreed to
make the necessary modifications at the Interconnection
Customer's cost.

3.4.1.2.3 If the Utility determines that the Generating Facility
can be interconnected safely and reliably, and minor modifications
to the Utility's System are required to allow the Generating
Facility to be interconnected consistent with safety, reliability, and
power quality standards under these procedures, the Utility shall
forward an executable Interconnection Agreement to the
Interconnection Customer within ten (10) Business Days that
requires the Interconnection Customer to pay the costs of such
System modifications prior to interconnection.

If not, the Interconnection Request will continue to be evaluated
under the Section 4 Study Process, provided the Interconnection
Customer indicates it wants to proceed and submits the required
deposit within 15 Business Days.
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WHEREAS, Principal and Obligee have entered into one or more contracts or agi'eements for
the Descnpifloh^lifiSctiyity (collectively, as such contracts or agreements may be amended,
modified, supplemented, or extended fi:om time to time, the "Contract"); and

WHEREAS, pursuant to the Contract, Principal has agreed to provide this Financial Guarantee
Bond ("Bond") to meet certain credit requirements of Obligee.

NOW THEREFORE, IT IS AGREED as follows:

1. We, the Principal and the Surety, are jointly and severally held and firmly bound unto
Obligee, in the amount of (^tteSMouht United States Dollars)
("Bond Amount") for the payment of which we bind ourselves, our heirs, executors,
administrators, and successors, and assigns, jointly and severally.

2.

3.

Principal and Surety agree this Bond shall remain in full force and effect until the sooner
of (a) the date upon which this Bond is replaced with another financial guarantee bond or
other form of financial assurance acceptable to Obligee (in its sole discretion); (b) the
date upon which this Bond is expressly released in wi'iting by Obligee; or (c) the date
upon which Surety has paid Obligee an aggregate amount for claims, whether one or
more, equal to the Bond Amount..

Surety represents it is duly aufiiorized by the proper aufiiorities to ti'ansact the business of
indemnity and suretyship in the State of where it is domiciled and
represents it is licensed to be surety and guai*antor on bonds and undertaldngs, which
license has not been revoked. Surety represents that it is registered as a Surety with the
Department of Treasury and has an A.M. Best Company, Inc. ("A.M. Best") rating of at
least A-; VII. Surety fiiither represents that the Bond Amount of this Bond and of all
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Bond No. ^

other bonds issued in connection with the Contract are collectively within Surety's q
authorized limits for a single risk. O

<

5
IL

4. Surety represents it has duly executed a Power of Attorney appointing the hereinafter
named representative as its duly authorized deputy and the true and lawful Attomey-in-
Fact of such Surety as evidenced by the Power of Attorney attached hereto. g

5. Nonpayment of premium and costs will not invalidate this Bond nor shall the Obligee be
obligated for the payment thereof; Principal shall bear all responsibility for payment of
premiums and costs, also to include any replacement bonds required. Surety's
obligations to Obligee under this Bond are wholly independent fi'om any agi'eement or ®
aiTangement that may exist now or in the future between Surety and Principal. g

o

6. Sui'ety hereby guai'antees and agrees that it is liable for the full and prompt payment, ^
without defense, reduction, or setoff, of all of Principal's obligations and responsibilities o
set forth in the Contract, as such Contract may be amended ftom time to time, up to but Z
not exceeding the Bond Amount (the "Obligations"). The Obligations include, without
limitation, any amount asserted by Obligee as damages for breach of the Contract,
including the amount determined by Obligee to be Principal's remaining transportation
fee obligations and responsibilities under the Contract up to but not exceeding the Bond
Amount. The Obligations also include any amount initially paid by Principal to Obligee
that is subsequently disgorged, clawed back, or returned by Obligee to Principal or its
estate as a result of applicable insolvency or bankruptcy laws.

7. Within ten (10) calendar days after deliveiy by Obligee of wi'itten demand to Surety
(which may be delivered by hand, registered mail, or overnight courier to Surety's
address at INSERTIsURETM^ ) for payment of
Obligations hereunder, signed by Obligee's duly authorized official and stating that such
Obligations are due and payable under the terms of this Bond, Surety shall pay Obligee
the amount demanded in fteely transferable funds, without defense, reduction, or offset,
up to and including the Bond Amount, in accordance with payment instmctions set forth
in the demand. There shall be no further condition to Surety's obligation to pay Obligee,
and Surety expressly waives any right to assert against Obligee any defense (legal or
equitable), counterclaim, setoff, cross-claim, or any other claim that Surety or Principal
may now have or at any time hereafter may acquire. It is undemtood that multiple/partial
payments shall be permitted up to the aggregate amoimt of the Bond Amount. The Bond
Amount shall be permanently reduced by the amount of each payment of any Obligation
made by Sui*ety to Obligee, except as agreed in writing by Surety. All charges are for the
account of the Principal.

8. Surety expressly waives the benefit of any laws requiring Obligee to proceed first against
the Principal. Principal and Obligee may make any change to the terms and provisions of
the Contract at any time without notice to or consent of Surety and without impairing or
releasing the obligations of Surety hereunder. Surety expressly waives protest, notice of
acceptance, and demand. The obligations of Surety hereunder are absolute and
unconditional, irrespective of the value, validity or enforceability of the obligations of
Principal or Obligee under the Contract or any other agreement or instrument refeiTed to
therein and, to the fiillest extent permitted by applicable law, iiTespective of any other
circumstance whatsoever that might otherwise constitute a legal or equitable discharge or
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- defense of a surety in its capacity as such. Surety expressly waives and agrees not to q
assert any defenses aiising out of banla-uptcy, insolvency, dissolution or liquidation of O
Principal, including, without limitation, any defense relating to the automatic stay. ^

U

E9. Surety shall indemnify Obligee for reasonable attorney's fees Obligee incurs to recover
any sums found to be due and owing to Obligee under this Bond, which indemnification U-
obligation shall not be subject to the Bond Amount. ®

10. Any suit or action under this Bond shall be brought in the courts of the State of North
Carolina, the jurisdiction of which Principal and Surety irrevocably submit themselves.
This Bond shall be construed according to the laws of the State of North Carolina not
Including its choice of law inles. °

o
CNJ

>
o

z

SIGNATURE PAGE FOLLOWS
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Bond No.
Du
O

IN WITNESS WHEREOF, Principal and Surety have executed this Bond, and it shall be O
effective on the date set foilh below.

<

The persons whose signatures appear below hereby certify they are authorized to execute this ^
surety bond on behalf of Principi and Surety. g
Witnesses our hands to be effective this JS^^'day of

WITNESSES: PRINCIPAL

By: By:

00
*-

o
CSJ

Authorized Signature o
CN

Name: o
Title: ^
Title:

SURETY

By: By:
Attorney-in-Fact

(Name/Title)
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Sara Baldwin Auck

774 E 3"^ Avenue, Salt Lake City, UT 84103 1 (801) 651-7177
sarab0)irecusa.ora 1 Linkedin: @Sara Baldwin Auck

Professional Experience

Director, Regulatory Program April 2014 - Present
Interstate Renewable Energy Council, Inc.
Develop and implement national regulatory strategy on interconnection, grid modernization, energy
storage, smart inverters, multifamily solar access policies, and community solar; track and oversee
intervention in 20 concurrent state proceedings in 15 states, coordinating with local and state
partners and developing policy positions; write grants, develop program budgets, and report on
successes to private and public funders; develop communication products, including reports, blogs,
articles, and podcasts to expand influence and impact among target audiences; respond to media
inquiries, conduct interviews, and contribute to social media discussions; create and deploy new
regulatory tools and resources to educate state and national audiences about policy best practices;
develop sessions and present at national educational conferences and events; supported National
Technical Team for U.S. Department of Energy Solar Market Pathways effort; serve on Grid Lab
Advisory Board; identify and execute strategic partnerships with national network of industry,
educational, research and advocacy organizations.

Senior Policy & Regulatory Associate May 2004 - March 2014
Utah Clean Energy
Directed and implemented strategic policy and regulatory efforts to advance clean energy successes
in Utah and the West; managed award-winning U.S. Department of Energy funded projects,
including the Wasatch Solar Challenge and. Solar Salt Lake Project; coordinated with U.S. national
labs and other experts on technical assistance efforts on policy and technical issues; interfaced with
regulators, policymakers, and local governments on clean energy projects; led adoption of favorable
clean energy legislation and regulatory reforms.

Adjunct Instructor, Renewable Technologies Course Spring 2011
Salt Lake Community College
Developed core curriculum around renewable energy technologies; coordinated with industry
representatives on class presentations, tours, and industry briefings; assessed student performance.

Boards, Task force and service

Grid Lab Advisory Board (present)
Distributed Generation Interconnection Collaborative Advisory Committee (present)
Solar Power International Education Committee (2017)
Renewable Energy Advocates Convening Advisory Committee (2017)
Chair & Vice-Chair, Salt Lake Climbers Association (2012 -14)
Utah Technology Council Public Policy Committee (2010 -14)
Utah Governor's 10-Year Energy Initiative, Energy & Environment Subcommittee (2010 -11)
Utah Solar Energy Association Advisory Board (2007 -12)
Utah's Renewable Energy Zone Task Force (Phase I and Phase II) (2008 - 09)
Original co-founder and Advisory Board Member, Utah Solar Industries Association (2008)
Utah's Renewable Energy Initiative Working Group (2007)
Utah Governor's Blue Ribbon Advisory Council on Climate Change Stakeholder Group (2006 - 07)



Awards, Recognition & Related Efforts

Grid Geeks Podcast Host (present)
2017 Innovator & infiuencer, Solar Power World (2017)
Finalist for Governor's Excellence in Energy Award for Salt Lake Community Solar (2013)
Utah Business Magazine Sustainable Business Award, Salt Lake Community Solar (2012)
Community Foundation of Utah 2012 Enlighted 50 (2012)
U.S. Department of Energy Solar America Cities "Bamer Buster Award" (2011)
U.S. Department of Energy Solar America Cities "Mountain Mover Award" (2010)
NREL, Wind Powering America "Outstanding Young Wind Advocate" (2008)

Presentations (sample)

National Association of State Utility Consumer Advocates Mid-Year Meeting (2018)
National Governors' Association Policy Summit (2018)
National Governors' Association Experts Roundatable (2018)
SEIA/ESA Breakfast at NARUC Annual Meeting (2018)
NARUC Energy Resources and Environment Committee Meeting (2018)
GTM U.S. Energy Storage Summit (December 2017)
National Governors' Association Ahead of the Curve Energy Summit (October 2017)

■ US Department of Energy 7-Day Race to Solar Workshop on Interconnection at Solar Power
International (September 2017)
Utah Legislature Public Utilities, Technology, & Energy Interim Committee (September 2017)
Pacific Northwest Energy Storage and Demand Response Summit (September 2017)
Solar Power International, SEIA Grid Modernization Workshop (September 2017)
Energy Storage North America (August 2017)
Intersolar North America (July 2017)
Maryland Public Service Commission, PC 44 Energy Storage Workgroup (May/June, 2017)
US Department of Energy Solar Market Pathways Leadership Academy (May 2017)
Energy Storage Association Policy Committee Webinar (May 2017)
EUCI New York REV Summit (April 2017)
Maryland Public Service Commission, PC 44 Interconnection Workgroup (March 2017)
NARUC Vyinter Committee Meeting (February 2017)
Energy Storage Association NARUC Winter Meeting Breakfast (February 2017)
Energy Storage Association Policy Forum (February 2017)
Legislative Energy Horizon Institute (October 2016)
National Association of State Energy Offices and National Conference of State Legislatures Joint
Meeting (July 2015)

Education and Training

Honors B.S., Environmental Studies and B.A. Spanish, Phi Beta Kappa 2000-2005
University of Utah
Honors Program Graduate I Academic Achievement Award Recipient j Environmental Studies Student
Advisory Committee | Co-Director, Environmental Action Team, Lowell Bennion Community Service Center

international Student Exchange
Universidade de Vigo
Certificado en Curso de Espariol Para Extranjeros; Superi

Spain 2003
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Section 1. General Requirements

1.1 Applicability

1.1.1 This Standard contains the requirements, in addition to applicable tariffs
and service regulations, for the interconnection and parallel operation of
Generating Facilities with Utility Systems in North Carolina. These
procedures apply to Generating Facilities that are interconnecting to Utility
Systems in North Carolina where the Interconnection Customer is not
selling the output of its Generating Facility to an entity other than the Utility
to which it is interconnecting.

Interconnection Requests for new Generating Facilities shall be submitted
to the Utility for approval at the final design stage and prior to the
beginning of construction.

The submission of a written request for a Section 1.2 Pre-Request
Response and/or Section 1.3 Pre-Application Report is encouraged to
identify potential interconnection issues unforeseen by the Interconnection
Customer.

Revised Interconnection Requests for equipment or design changes
should be submitted pursuant to Section 1..5.

Notification by the Interconnection Customer to the Utility of change of
ownership or change in control should be submitted pursuant to Section
6.11.

1.1.1.1 ■ A request to interconnect a certified inverter-based Generating
Facility no larger than 20 kW shall be evaluated under the
Section 2, 20 kW Inverter Process. (See Attachments 4 and 5
for certification criteria.)

1.1.1.2 A request to interconnect a certified Generating Facility no
larger than the capacity specified in Section 3.1 shall be
evaluated under the Section 3 Fast Track Process. (See
Attachments 4 and 5 for certification criteria.)

1.1.1.3 A request to interconnect a Generating Facility larger than the
,  capacity stated in Section 3.1, or a Generating Facility that does

not qualify for or pass the Fast Track Process or qualify for the
20 kW Inverter Process, shall be evaluated under the Section 4
Study Process. Interconnection Customers that qualify for
Section 2 or Section 3 may also choose to proceed directly to

■ Section 4 if they believe Section 4 review is likely to be
necessary.
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1.1.2 Capitalized terms used herein shail have the meanings specified in the
Glossary of Terms in Attachment 1 or the body of these procedures.

1.1.3 FAIIThe 2015 revisions to the Commission's interconnection standard shall
not apply to Generating Facilities already interconnected as of the effective
date of the 2015 revisions to this Standard, unless the Interconnection
Customer proposes a Material Modification, transfers ownership of the
Generating Facility, or application of the 2015 revisions to the
Commission's interconnection standard are agreed to in writing by the
Utility and the Interconnection Customer. This Standard shall apply if the
Interconnection Customer has not actually interconnected the Generating
Facility as of the effective date of the 2015 revisions.

Any Interconnection Customer that has not executed an interconnection
agreement with the Utility prior to the effective date of the 2015 revisions
to this Standard shall have 30 Calendar Days following the later of the
effective date of the Standards or the posted date of notice in writing from
the Utility to demonstrate site control pursuant to Section 1.6, and to post
the deposit outlined in Section 1.4.

Any Interconnection Customer that has executed an interconnection
agreement with the Utility prior to the effective date of this Standard but the
Utility has not actually interconnected the Generating Facility, shall have
60 Calendar Days to submit Upgrade and Interconnection Facility payments
(or Financial Security acceptable to the Utility for interconnection Facilities
only) required pursuant to Section 5.2. Any amounts previously paid by the
Interconnection Customer at the time deposit or payment is due under this
Section shall be credited towards the deposit amount or other payment
required under this Section.

1.1.4 Prior to submitting its Interconnection Request, the Interconnection
Customer may ask the Utility's interconnection contact employee or office
whether the proposed interconnection is subject to these procedures. The
Utility shall respond within 10 Business Days.

1.1.5 Infrastructure security of electric system equipment and operations and
control hardware and software is essential to ensure day-to-day reliability
and operational security. All Utilities are expected to meet basic standards
for electric system infrastructure and operational security, including
physical, operational, and cyber-security practices.

1.1.6 References in these procedures to Interconnection Agreement are to the
North Carolina Interconnection Agreement. (See Attachment 9.)
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1.2 Pre-Request Response

1.2.1 The Utility shall designate an employee or office from which information on
the application process can be obtained through informal requests from the
Interconnection Customer presenting a proposed project for a specific site.
The name, telephone number, and e-mail address of such contact
employee or office shall be made available on the Utility's Internet web site.

1.2.2 The Interconnection Customer may request a Pre-Request Response by
providing the Utility details of a potential project in writing, Including site
address, grid coordinates, project size and proposed Point of
Interconnection.

Electric system information provided to the Interconnection Customer
should include number of phases and voltage of closest circuit, distance to
existing source, distance to substation, and other information and/or
materials useful to an understanding of ah interconnection at a particular
point on the Utility's System, to the extent such provision does not violate
confidentiality provisions of prior agreements or •critical infrastructure
requirements. The Utility shall comply with reasonable requests for such
information in a timely manner, not to exceed ten (10) Business Days. The
Pre-Request Response produced by the Utility is non-binding and does

■  not confer any rights. The Interconnection Customer must still meet the
Section 1.4 requirements to apply to interconnect to the Utility's system
and to obtain a Queue Number. Any one developer shall have no more
than five (5) requests for Pre-Request Responses in the Pre-Request
Response queue at one time.

1.3 Pre-Application Report

1.3.1 In addition to, or instead of, requesting an Informal Pre-Request
Response, an Interconnection Customer may submit a formal written.
Pre-Application Report request form (see Attachment 3) along with a non-
refundable fee of $300 for a Pre-Application Report on a proposed project
at a specific site. The Utility shall provide the Pre-Application data
described in Section 1.3.2 to the Interconnection Customer within ten (10)
Business Days of receipt of the completed request form and payment of
the $300 fee. The Pre-Application Report produced by the Utility is
non-binding, does not confer any rights, and the interconnection Customer
must still successfully apply to interconnect to the Utility's system and to
obtain a Queue Number. The written Pre-Application Report request form
shall include the information In Sections 1.3.1.1 through 1.3.1.8 below to
clearly and sufficiently identify the location of the proposed Point of
Interconnection. Any one developer shall have no more than five (5)
requests for Pre-Application Reports in the Pre-Application Report queue
at one time.
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1.3.1.1 Project contact information,'including name, address, phone
number, and email address.

1.3.1.2 Project location (street address, location rhap with nearby cross
streets and town, etc.).

1.3.1.3 Meter number, pole number, location map or other equivalent

information identifying proposed Point of Interconnection, if

available.

1.3.1.4 Generator Type (e.g., solar, wind, combined heat and power,,

etc.)

1.3.1.5 Size (alternating current kW).

1.3.1.6 Single or three phase generator configuration.

1.3.1.7 Stand-alone generator (no onsite load, not including station
service - Ves or No?)

1.3.1.8 Is new service requested? Yes "or No? If there is existing
service, include the customer account number, site minimum

and maximum current or proposed electric loads in kW (if

available) and specify if the load is expected to change.

1.3.2. Using the Information provided by the Interconnection Customer in the

Pre-Application Report request form in Section 1.3.1, the. Utility shall identify
the substation/area bus, bank or circuit likely to serve the proposed Point of

Interconnection. This selection by the Utility does not necessarily indicate,
after application of the screens and/or study, that this would be the circuit

the project ultimately connects t^o. The Interconnection Customer must

request additional Pre-Application Reports if information about multiple

Points of Interconnection is requested. Subject to Section 1.3.3, the
Pre-Application Report shall include the following information:

1.3.2.1 Total capacity (in MW) of substation/area bus, bank or circuit

based on normal or operating ratings likely to serve the

proposed Point of Interconnection.

1.3.2.2 Existing aggregate generation capacity (in MW) interconnected to

a substation/area bus, bank or circuit (i.e., amount of generation

online) iikely to serve the proposed Point of Interconnection.
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1.3.2.3 Aggregate queued generation capacity (in MW) for a

substation/area bus, bank or circuit (i.e., amount of generation in

the queue) likely to serve the proposed Point of Interconnection.

1.3.2.4 Substation nominal distribution voltage and/or transmission

nominal voltage if applicable.

1.3.2.5 Nominal distribution circuit voltage at the proposed Point of

Interconnection;

1.3.2.6 Approximate circuit distance between the proposed Point of

Interconnection and the substation.

1.3.2.7 Relevant line section(s) actual or estimated peak load and

minimum - load data, including daytime minimum load and

absolute minimum load, when available.

1.3.2.8 Number and rating of protective devices and number and type

(standard, bi-directional) of voltage regulating devices between

the proposed Point of Interconnection and the substation/area.

Identify whether the substation has a load tap changer.

1.3.2.9 Number of phases available at the proposed Point of

Interconnection. If a single phase, distance from the three-

phase circuit.

1.3.2.10 Limiting conductor ratings from the proposed Point of

Interconnection to the distribution substation.

1.3.2.11 Whether the Point of Interconnection is located on a spot

network, grid network, or radial supply.

1.3.2.12 Based on the proposed Point of Interconnection, existing or

known constraints such as, but not limited to, electrical

dependencies at that location, short circuit interrupting capacity

issues, power quality or stability issues on the circuit, capacity

constraints, or secondary networks.

1.3.2.13 Other information regarding an Affected System the Utility

deems relevant to the Interconnection Customer.
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1.3.3 The Pre-Application Report need only include existing data. A
Pre-Appllcation Report request does not obligate the Utility to conduct a
.study or other analysis of the proposed generator In the event that data is
not readily available. If the Utility cannot complete all or some of the
Pre-Application Report due to lack of available data, the Utility shall
provide the Interconnection Customer with a Pre-Application Report that
includes the data that is readily available. Notwithstanding any of the
provisions of this section, the Utility shall, in good faith, include data in the
Pre-Application Report that represents the best available information at
the time of reporting.'Further, the total capacity provided in Section 1.3.2.1
does not indicate that an interconnection of aggregate generation up to
this level may be completed without impacts since there are many
variables studied as part of the interconnection review process, and data
provided in the Pre-Application Report may become outdated at the time
of the submission of the complete Interconnection Request.

1.4 Interconnection Request

1.4.1 The Interconnection Customer shall submit its Interconnection Request to
the Utility, and the Utility shall notify the Interconnection Customer
confirming receipt of the Interconnection Request within three (3) Business
Days of receiving the Interconnection Request.

The Interconnection Request Application Form shall be date- and time-
stamped upon receipt of the following:

1.4.1.1 A substantially complete Interconnection Request Application
Form contained in Attachment 2 submitted by a valid legal entity
registered with the North Carolina Secretary of State, and
signed by the Interconnection Customer.

1.4.1.2 The applicable fee or Interconnection Request Deposit. The
applicable fee is specified in the Interconnection Request
Application Form and applies to a certified inverter-based
Generating Facility no larger than 20 kW reviewed under
Section 2 and to any certified Generating Facility no larger than
the capacity specified in Section 3.1 to be evaluated under the
Section 3 Fast Track Process.

For all Generating Facilities that do not qualify for the 20 kW
Inverter Process or the Fast Track Process, fail the Fast Track
and Supplemental Review Process under Section 3.0 and are to

■ be evaluated under the Section 4 Study Process, an
Interconnection Request Deposit is required. The Interconnection

^  Request Deposit shall equal $20,000 plus one dollar ($1.00) per
kWac of capacity specified in the Interconnection Request
Application Form, not to exceed an aggregate Interconnection
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Request Deposit of $100,000. The Interconnection Request
Deposit is intended to cover the Utility's reasonably anticipated
costs for conducting the System Impact Study and the Facilities
Study. Such deposit shall, ho\wever, be applicable towards the
cost of all studies, Upgrades and Interconnection Facilities.

1.4.1.3 A Site Control Verification letter (sample included within
Attachment 2).

1.4.1.4 A site plan indicating the location of the project, the property
lines and the desired Point of Interconnection.

■  1.4.1.5 An electrical one-line diagram for the Generating Facility.

1.4.1.6 Inverter specification sheets for the Interconnection Customer's
equipment that will be utilized.

1.4.2 The original date- and time-stamp applied to the Interconnection Request
Application Form shall be accepted as the qualifying date- and time-stamp
for the purposes of establishing Queue Position and any timetable in these
procedures.

1.4.3 The Utility shall notify the Interconnection Customer within ten (10)
Business Days of the receipt of the Interconnection Request Application
Form as to whether the Form and initial supporting documentation
specified in Sections 1.4.1.1 through 1.4.1.6 are complete or incomplete.
An Interconnection Request will be deemed complete upon submission of
the listed information in Section 1.4.1 to the Utility.

1.4.4 If the Interconnection Request Application Form and/or the initial
supporting documentation is incomplete, the Utility shall provide, along
with notice that the information is incomplete, a written list detailing all
information that must be provided. The Interconnection Customer will have
ten (10) Business Days after receipt of the notice to submit the listed
information. If the Interconnection Customer does not provide the listed
information or a request for an extension of time, not to exceed ten (10)
additional Business Days, within the deadline, the Interconnection
Request will be deemed withdrawn.

1.5 Modification of the Interconnection Request

"Material Modification" means a modification to machine data or equipment
configuration or to the interconnection site of the Generating Facility that has a
material impact on the cost, timing or design of any Interconnection Facilities or
Upgrades. Material Modifications include project revisions proposed at any time
after receiving notification by the Utility of a complete Interconnection Request
pursuant to Section 1.4.3 that 1) alters the size or output characteristics of the



Generating Facility from its-Utility-approyed Interconnection Request submission;
or 2) may adversely impact other Interdependent Interconnection Requests with
higher Queue Numbers.

1.5.1 Indicia of a Material Modification, include, but are not limited to:

1.5.1.1 A change in Point of Interconnection (POl) to a new location,
unless the change in a POl is on the same circuit less than two
(2) poles away from the original location, and the new POl is
within the same protection zone as the original location;

1.5.1.2 A change or replacement of generating equipment such as
generator(s), inverter(s), transformers, relaying, controls, etc.
that is not a like-kind substitution in size, ratings, impedances,
efficiencies or capabilities of the equipment specified in the
original or preceding Interconnection Request;

1.5.1.3 A change from certified to non-certified devices ("certified"
means certified by an OSHA recognized Nationally Recognized
Test Laboratory (NRTL), to relevant UL and IEEE standards,
authorized to perform tests to such standards);

1.5.1.4 A change of transformer connection(s) or grounding from that
originally proposed;

1.5.1.5 A change to certified inverters with different specifications or
different inverter control speciifications or set-up than originally
proposed;

1.5.1.6 An increase of the AC output of a Generating Facility; or

1.5.1.6 A change reducing the AG output of the generating facility by
more than 10%.

1.5.2 The following are not indicia of a Material Modification:

1.5.2.1 A change in ownership of a Generating Facility; the new owner,
however, will be required to execute a new Interconnection
Agreement and Study agreement(s) for any Study which has not
been completed and the Report issued by the Utility.

1.5.2.2 A change or replacement of generating equipment such as
generator(s), inverter(s), solar panel(s), transformers, relaying,

.  controls, etc. that is a like-kind substitution in size, ratings,
impedances, efficiencies or capabilities of the equipment
specified in the original or preceding Interconnection Request;
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1.5.2.3 An increase In the DC/AC ratio that does not Increase the

maximum AC output capability of the generating facility;

1.5.2.4 A decrease in the DC/AC ratio that does not reduce the AG

output capability of the generating facility by more than 10%.

1.5.3 To the extent Interconnection Customer proposes to modify any information
provided in the Interconnection Request deemed complete by the Utility, the
Interconnection Customer shall submit any such modifications to the Utility
in writing. If the Utility determines that the proposed modification(s)
constitutes a Material Modification, the Utility shall notify the Interconnection
Customer in writing within ten (10) Business Days that the modification is a

.  Material Modification and the Interconnection Request shall be withdrawn
from the Queue unless the Interconnection Customer withdraws the

proposed Material Modification within 15 Calendar Days of receipt of the
Utility's written notification. If the modification is determined by the Utility
not to be a Material Modification, then the Utility shall notify the
Interconnection Customer in writing that the modification has been
accepted and that the Interconnection Customer shall retain its Queue
Number. Any dispute as to the Utility's determination that a modification
constitutes a Material Modification shall proceed in accordance with
Section 6.2 below.

1.5.4 Modification Inquiry

1.5.4.1 Prior to making any modification, the Interconnection Customer
may first submit an informal modification inquiry in writing that
requests the Utility to evaluate whether such modification to the
original or most recent Interconnection Request is a Material
Modification. The Interconnection Customer shall provide
specific details on all changes that are to be considered by the
Utility.

1.5.4.2 In response to Interconnection Customer's informal request, if the
Utility evaluates the proposed modification(s) and determines that
the changes are not Material Modifications, the Utility shall inform
the Interconnection Customer in writing within ten (10) Business
Days. If the Interconnection Customer wishes to proceed with the
proposed modification(s), the Interconnection Customer shall
submit a revised Interconnection Request Application Form that
reflects the approved modifications.

1.6 Site Control

Documentation of site control shall be submitted to the utility with the
Interconnection Request using the sample site control verification form included
in the Interconnection Request in Attachment 3.
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Site control may be demonstrated through;

1. Ownership of, a leasehold interest in, or a right to develop a site for the
purpose of constructing the Generating Facility;

2. An option to purchase or acquire a leasehold site for such purpose; or

3. An exclusivity or other business relationship between the Interconnection
Customer and the entity having the right to sell, lease, or grant the Interconnection
Customer the right to possess or occupy a site for such purpose.

Should Interconnection Customer's site control lapse at any point in time prior to
interconnection and such lapse is brought to the attention of Utility, the Utility
shall notify the Interconnection Customer in writing of the alleged lapse in site
control. The Interconnection Customer shall have ten (10) Business Days from
the posted date on the notice from the Utility to cure and submit documentation
of re-established site control, where failure to cure the lapse will result in the
Interconnection Request being deemed withdrawn.

1.7 Queue Number

1.7.1 The Utility shall assign a Queue Number pursuant to Section 1.4.2. The
Queue Number of each Interconnection Request shall be used to determine
the cost responsibility for the Upgrades necessary to accommodate the
interconnection. Subject to Section 1.8, the Queue Number of each
Interconnection Request shall also determine the order in which each
Interconnection Request is studied.

1.7.2 Subject to the provisions of Sections 1.4, 1.5, and 1.6, Generating Facilities
shall retain the Queue Number assigned to their initial Interconnection
Request throughout the review process, including where moving through
the processes covered by Sections 2, 3, and 4.

1.8 Interdependent Projects

"Interdependent Customer" (or "Project"), "Project A" and "Project B" are defined
in the glossary of terms (see Attachment 1).

1.8.1 Upon an Interconnection Customer's submission of a Section 1.4
Interconnection Request for the Section 3 Fast Track Process or Section 4
Study Process, the Utility shall review the Interconnection Request and
make a preliminary determination whether any known Interdependency
exists between the Interconnection Customer's proposed Generating
Facility and any other Interconnection Customer with a lower Queue
Number. Any preliminary determination by the Utility that the. Generating
Facility does not create an Interdependency will result in the Interconnection
Request being preliminarily designated as a Project A and the Utility shall
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proceed Immediately to either the Section 3 Fast Track Process or the
Section 4 Study process, as applicable. The Utility shall advise the
Interconnection Customer at the Section 4.2 Scoping Meeting, if requested
by the Interconnection Customer, regarding its preliminary determination of
whether Interdependency would be created by the Generating Facility. A
Generating Facility designated and reviewed for system impacts as a
Project A may still be determined to create an Interdependency and may be
designated by the Utility as an Interdependent Project during the Section
4.3 System Impact Study Process. Once the System Impact Study report is
issued by the Utility designated a Generating Facility as a Project A for
purposes of the Section 4.4 Facilities Study, the Interconnection Request
shall retain this designation without change.

1.8.2 If the Utility determines that that the Interconnection Customer's proposed
Generating Facility is Interdependent with one (1) other Interconnection
Request with a lower Queue Number, the Utility shall notify the
Interconnection Customer at the Section 4.2 Scoping Meeting that the
Interconnection Request is designated as a Project B.

1.8.2.1 Following the Section 4.2 Scoping Meeting and execution of the
System Impact Study Agreement, the Project B shall proceed to
the Section 4.3 System Impact Study process. Project B shall
receive a System Impact Study report that assumes the
interdependent Project A Interconnect Request with the lower
Queue Number completes construction and interconnection and
another System Impact Study report that assumes the
interdependent Project A Interconnect Request with the lower
Queue Number is not constructed and is withdrawn.

1.8.2.2 The Utility shall not proceed to a Project B Facilities Study until
after the Project B Interconnection Customer returns a signed
Facilities Study Agreement to the Utility and the Utility has issued
the Section 4.4.4 Facilities Study report for the Interdependent
Project A. The Project B Interconnection Customer shall then
have the option of whether to proceed with a Facility Study, or
wait until the Interdependent Project A executes a Final
Interconnection Agreement and makes payment for any required
Upgrade, Interconnection Facilities, and other charges under
Section 5.2. If the Project B Interconnection Customer with a
signed Facilities Study Agreement prior to Interdependent Project
A committing to Section 5 construction, the Project B's Facility
Study shall assume that the interdependent Project A
Interconnection Request with the lower Queue Number
completes construction and interconnection. If Project A is later
cancelled prior to the Project A Interconnection Customer making
payment for the required Upgrade, the Utility will revise the
Project B Facility Study at Project B Interconnection Customer's
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expense. If Project B Interconnection Customer chooses to wait-
to request.the Project B Facility Study, Project B is not required to
adhere to the timeline in Section 4.4.1 until Project A has signed
an Interconnection Agreement and paid the payment charge
specified in Section 5.2.4 of these Interconnection Procedures or
withdrawn.

1.8.3 If the Utility determines that that the Interconnection Customer's proposed
Generating Facility is Interdependent with more than one (1) other
Interconnection Request with lower Queue Numbers, the Utility shall make
a preliminary determination and notify the Interconnection Customer at the
Section 4.2 Scoping Meeting, if requested by the Interconnection Customer,
describing generally the number and type of Interdependencies of
Interconnection Requests with lower Queue Numbers.

1.8.3.1 The Utility shall not study a project if it is' interdependent with
more than one project, each of which has a lower Queue
Number. The utility will study a project when interdependency
with only one lower Queue Number project exists. The removal
of interdependency with multiple projects may be the result'of
1) upgrade's to the Utility System which eliminate the cause of
the interdependency, 2) withdrawal of interdependent project(s)
with lower Queue Numbers, or 3) a lower Queue Number
project signing an Interconnection Agreement and making
payments required in Section 5.2.4.

1.8.3.2 Within five (5) Business Days of an Interconnection Request
becoming a Project B Interconnection Request that is
Interdependent with only one (1) other Interconnection Request
with a lower Queue Number, the Utility shall schedule the
Section 4.2 Scoping Meeting and provide the new Project B an
executable System Impact Study Agreement. Upon being
designated by the Utility as a Project B the Interconnection
Customer's Queue Number will be used to determine the order

in which the Interconnection Request is studied under section
4.3 relative to all other Interconnection,Requests.

1.9 Interconnection Requests Submitted Prior to the Effective Date of these
Procedures

Other than as set forth in Section 1.1.3, nothing in this Standard affects an
Interconnection Customer's Queue Number assigned before the effective date of
these procedures. Interconnection Requests which have received a System
Impact Study report as of the effective date of these procedures that did not
identify any interdependency with another project shall be deemed a Project A.

NC Interconnection Procedures 12



Any Interconnection Requests for which the Utility has not completed the System
Impact Study and issued a System Impact Study report to the Interconnection
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Customer as of the effective date of these procedures shall be reviewed for
Interdeperidency pursuant to Section 1.8.

Should an Interconnection Customer fail to comply with Section 1.1.3 following
receipt of written notice specifying how the Interconnection Customer failed to
comply and the expiration of an opportunity to cure by the close of business on
the tenth (10th) Business. Day following the posted date of such notice to
cure, such Interconnection Customer will lose its Queue Number and such

Interconnection Request shall be deemed withdrawn.

Section 2. Optional 20 kW Inverter Process for Certified Inverter-Based
Generating Facilities No Larger than 20 kW

2.1 Applicability

The 20 kW inverter Process is available to an Interconnection Customer proposing
to interconnect its inverter-based Generating Facility with the Utility's System if the
Generating Facility is no larger than 20 kW and if the Interconnection Customer's
proposed Generating Facility meets the codes, standards, and certification
requirements of Attachments 4 and 5 of these procedures, or the Utility has
reviewed the design or tested the proposed Generating Facility and is satisfied that
it is safe to operate.

The Utility may require the Interconnection Customer to install a manual load-
break disconnect switch or safety switch as a clear visible indication of switch

■ position between the Utility System and the Interconnection Customer. When the
installation of the switch is not otherwise required (e.g. National Electric Code,
state or local building code) and is deemed necessary by the Utility for certified,
inverter-based generators no larger than 10 kW, the Utility shall reimburse the

•  Interconnection Customer for the reasonable cost of installing a switch that
meets the Utility's specifications (see also Section 6.16).

2.2 Interconnection Request

The Interconnection Customer shall complete the Interconnection Request
Application Form for a certified inverter-based Generating Facility no larger than
20 kW in the form provided in Attachment 6 and submit it to the Utility, together
with the non-refundable processing fee .specified in the Interconnection Request
Application Form and the documentation required pursuant to Section 1.4.1.

2.2.1 The Utility shall verify that the Generating Facility can be interconnected
safely and reliably using the screens contained in the Fast Track Process.
(See Section 3.2.1.) The Utility has 15 Business Days to complete this
process. Unless the Utility determines and demonstrates that the
Generating-Facility cannot be interconnected safely and reliably, the Utility
shall approve the Interconnection Request upon fulfillment of ail
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requirements in Section 1.4 and return the Interconnection Request
Application Form to the Interconnection Customer.

2.2.1.2 If the proposed interconnection passes the screens but the
Utility determines that minor Utility construction is required to
interconnect the Generating Facility to the Utility's system,
the Interconnection Request shall be approved and the Utility
will provide the Interconnection Customer a non-binding good
faith estimate of the cost of interconnection along with the
Interconnection Request Application Form within 15 Business
Days after the determination.

2.2.1.3 if the proposed interconnection passes the screens, but
the costs of interconnection including System Upgrades and
Interconnection Facilities cannot be determined without further

study or review, the Utility will notify the Interconnection
Customer that the Utility will need to complete a Facilities
Study under Section 4.4.to determine the necessary costs of
interconnection.

2.2.2 Screens faiiure: Despite the failure of one or more screens, the Utility,
at its sole option, may approve the interconnection provided such
approval is consistent with safety and reliability. If the Utility cannot
determine that the Generating Facility may be interconnected
consistent with safety, reliability, and power quality standards, the Utility
shall provide the Interconnection Customer with detailed information on
the reasons for failure in writing within ten (10^ Business Davs. In addition,
the Utility shall either:

2.2.2.1 Notify the Interconnection Customer in writing that the Utility is
continuing to evaluate the Generating Facility under Section 3.4
Supplemental Review if the Utility concludes that the
Supplemental Review might determine that the Generating
Facility could continue to qualify for interconnection pursuant to
Fast Track: or

2.2.2.2 Offer to continue evaluating the Interconnection Request under
the Section 4 Study Process.

2.3 Certificate of Completion

2.3.1 After installation of the Generating Facility, the Interconnection
Customer shall submit the Certificate of Completion in the form
provided in Attachment 6 to the Utility. Prior to parallel
operation, the Utility may inspect the Generating Facility for
compliance with standards including a witness test and the
scheduling of an appropriate metering replacement, if
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necessary.

2.3.2 The Utility shall notify the Interconnection Customer in writing that
interconnection of the Generating Facility is authorized. If the witness test
is not satisfactory, the Utility has the right to disconnect the Generating
Facility. The Interconnection Customer has no right to operate in parallel
with the Utility until a witness test has been performed, or previously
waived on the Interconnection Request. The Utility is obligated to
complete this witness test within ten (10) Business Days of the receipt of
the Certificate of Completion. If the Utility does not inspect within ten (10)
Business Days or by mutual agreement of the Parties, the witness test is
deemed waived.

2.3.3 Interconnection and parallel operation of the Generating Facility is subject
to the Terms and Conditions stated in Attachment 6 of these procedures.

2.4 Contact Information

The Interconnection Customer must provide its contact information. If another
entity is responsible for interfacing with the Utility, that contact information must
also be provided on the Interconnection Request Application Form.

2.5 Ownership Information

The Interconnection Customer shall provide the legal name(s) of the owner(s) of
the Generating Facility..

2.6 UL 1741 Listed

The Underwriters' Laboratories (UL) 1741 standard (Inverters, Converters,
Controllers and Interconnection System Equipment for Use With Distributed
Energy Resources) addresses the electrical interconnection design of various
forms of generating equipment. Many manufacturers submit their equipment to a
nationally recognized testing laboratory that verifies compliance with UL 1741.
This "listing" is then marked on the equipment and supporting documentation.

Section 3. Optional Fast Track Process for Certified Generating Facilities

3.1 Applicability

The Fast Track Process is available to an Interconnection Customer proposing to
interconnect its Generating Facility with the Utility's System if the Generating
Facility's capacity does not exceed the size limits identified in the table below.
Gefierating Facilities below these limits are eligible for Fast Track review.
However, Fast Track eligibility is distinct from the Fast Track Process itself, and
eligibility does not imply or indicate that a Generating Facility will pass the Fast
Track screens in Section 3.2 below or the Supplemental Review screens in
Section 3.4 below,
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Fast Track eligibility is determined based upon the generator type, the size of the
generator, voltage of the line and the location of and the type of line at the Point
of Interconnection. All Generating Facilities connecting to lines greater or equal
to 35 kilovolt (kV) are ineligible for the Fast Track Process regardless of size. For
inverter-based systems, only certified inverter-based systems are eligible for the
Fast Track Process and the size limit varies according to the voltage of the line at
the proposed Point of Interconnection. Certified inverter-based Generating
Facilities located "within 2.5 electrical circuit miles of a substation and on a

mainline (as defined in the table below) are eligible for the Fast Track Process
under the higher thresholds set forth in the table below. In addition to the size
threshold, the Interconnection Customer's proposed Generating Facility must
meets the codes, standards, and certification requirements of Attachments 4 and
5 of these' procedures, or the Utility has to have reviewed the design or tested the
proposed Generating Facility and be satisfied that it is safe to operate.

Fast Track Eligibility for inverter-Based Systems'*

Line Voltage
Fast Track Eligibility

Regardless of Location

Fast Track Eligibility on a
Mainline^ and < 2.5 Electrical

Circuit Miles from

Substation^

<5 kV < 400-500 kW <  500 kW

> 5 kV and < 15 kV <  1 MW <  2MW

>15kVand<35 kV <  2MW <  2MW

^ Must be an UL certified inverter.

^ For purposes of this table, a mainline is the three-phase backbone of a circuit. It will typically

constitute lines with wire sizes of 4/0 American wire aauae. 336.4 kcmil. 397.5 kcmil. 477 kcmil

and 795 kcmil.

^An Interconnection Customer can determine this information about its proposed interconnection

location in advance bv reQuestino a pre-aDolication report pursuant to section 1.2.

3.2 Initial Review

Within 15 Business Days after the Utility notifies the Interconnection Customer it
has received a complete Interconnection Request pursuant to Section 1.4, the
Utility shall perform an initial review using the screens set forth below,-shall notify
the Interconnection Customer of the results, and include with the notification
copies of the analysis and data underlying the Utility's determinations under the
screens.

3.2.1 Screens

3.2.1.1 The proposed Generating Facility's Point of Interconnection
must be on a portion of the Utility's Distribution System.
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3.2.1.2 For interconnection of a proposed Generating Facility to a radial
distribution circuit, the aggregated generation, including the
proposed Generating Facility, -on the circuit shall not exceed
15% of the line section annual peak load as most recently
measured at the substation. A line section is that portion of a
Utility's System connected to a customer bounded by automatic
sectionalizing devices or the end of the distribution line.i

3.2.1.3 For interconnection of a proposed Generating Facility to a radial
distribution circuit, the aggregated generation, including the
proposed Generating Facility, on the circuit shall not exceed
90% of the circuit and/or bank minimum load at the substation.

3.2.1.4 All synchronous and induction machines must be connected to
a distribution circuit \A/here the local minimum load to generation
ratio on the circuit line segment is larger than 3 to 1. A 3-1 load
to generation ratio screen utilizes actual recorded data that is
sufficient to establish the minimum threshold.

3.2.1.5 For interconnection of a proposed Generating Facility to the
load side of spot network protectors, the proposed Generating
Facility must utilize an inverter-based equipment package and,
together with the aggregated other inverter-based generation,
shall not exceed the smaller of 5% of a spot network's maximum
load or 50 kW.

3.2.1.6 The proposed Generating Facility, in aggregation with other
generation on the distribution circuit, shall not contribute more
than 10% to the distribution circuit's maximum fault current at

the point on the high voltage (primary) level nearest the
proposed point of change of ownership.

3.2.1.7 The proposed Generating Facility, in aggregate with other
generation on the distribution circuit, shall not cause any
distribution protective devices and equipment (including, but not
limited to, substation breakers, fuse cutouts, and line reclosers),
or Interconnection Customer equipment on the system to
exceed 87.5% of the short circuit interrupting capability; nor
shall the interconnection be proposed for a circuit that already

. exceeds 87.5% of the short circuit interrupting capability.

^ A. if the point of common coupling Is downstream of a line recloser. include those medium voltage
(MV^ line sections from the recloser to the end of the feeder." If the 15% criterion is passed for

aoareQate distributed generation and peak load at first upstream recloser. then the screen is

passed.

B. If the point of common coupling Is upstream of all line reclosers for none existV include aaareqate

distributed generation relative to peak load of the feeder measured at the substation. If the 15%

criterion is passed for the aaQreoate distributed generation and peak load for the whole feeder, then

the screen is passed.
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3.2.1.8 Using the table below, determine the type of interconnection to
a primary distribution line. This screen includes a review of the
type of electricai service to be provided to the Interconnection
Customer, inciuding line configuration and the transformer
connection for the purpose of limiting the potential for creating
over-voltages on the Utility's System due to a loss of ground
during the operating time of any anti-islanding function.

Primary Distribution
Line Type

Type of interconnection to
Primary Distribution Line

Result/Criteria

Three-phase, three wire 3-phase or single phase,
phase-to-phase

Pass Screen

Three-phase, four wire Effectively-grounded three-
phase or single phase, line-to-
neutra!

Pass Screen

3.2.1.9 If the proposed Generating Facility is to be interconnected on a
singie-phase' shared secondary, the aggregate Generating
Faciiity capacity on the shared secondary, including the
proposed Generating Facility, shaii not exceed 65% of the
transformer nameplate rating.

3.2.1.10 if the proposed Generating Facility is single-phase and is to be
interconnected on a center tap neutral of a 240 volt service, its
addition shaii not create an imbalance between the two sides of

the 240 volt service of more than 20% of the nameplate rating of
the service transformer.

3.2.1.11 The Generating Facility, in aggregate with other generation
interconnected to the transmission side of a substation

transformer feeding the circuit where the Generating Facility
proposes to interconnect shall not exceed 10 MW in an area
where there are known, or posted, transient stability limitations
to generating units iocated in the general electrical vicinity (e.g.,
three or four transmission busses from the point of
interconnection).

3.2.2 Screen Results

3.2.2.1 if the proposed interconnection passes the screens and requires
, no construction by the Utility on its own System, the
Interconnection Request shall be approved and the Utility will
provide the Interconnection Customer an executable
interconnection Agreement within ten (10) Business Days after
the determination.
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3.2.2.2 If the proposed interconnection passes, the screens and the
Utility is able to determine without further study or review that
only minor Utility construction is required to interconnect the
Generating Facility to the Utility's system, the Interconnection
Request shall be approved and the Utility will provide the
Interconnection Customer a non-binding good faith estimate of
the cost of interconnection along with an executable
Interconnection Agreement within 15 Business Days after the
determination.

3.2.2.3 If the proposed interconnection passes the screens, but the
costs of interconnection including System Upgrades and
Interconnection Facilities cannot be determined without further

study or review, the Utility will notify the Interconnection
Customer that the Utility will need.to complete a Facilities Study
under Section 4.4 to deterniine the necessary costs of
interconnection.

3.2.2.4 If the proposed interconnection fails the screens, but the Utility
determines that the Generating Facility may nevertheless be
interconnected consistent with safety, reliability, and power
quality standards, and requires no construction by the Utility on
its own System, the Utility shall provide the Interconnection
Customer an executable Interconnection Agreement within ten
(10) Business Days after the determination.

3.2.2.5 If the proposed interconnection fails the screens, but the Utility
determines that the Generating Facility may nevertheless be
interconnected consistent with safety, reliability, and power
quality standards and the Utility is able to determine without
further study or review that only minor Utility construction is
required to interconnect with the Generating Facility, the
Interconnection Request shall be approved and the Utility will
provide the Interconnection Customer a non-binding good faith
estimate of the cost of interconnection along with an executable

.  Interconnection Agreement within 15 Business Days after the
determination.

3.2.2.6 If the proposed interconnection fails the screens, and the Utility
does not or cannot determine from the initial review that the

Generating Facility may nevertheless be interconnected
consistent with safety, reliability, and power quality standards
unless the Interconnection Customer is willing to consider minor
modifications or further study, the Utility shall provide the
interconnection Customer with the opportunity to attend a
customer options meeting as described in Section 3.3 below.
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3.3 Customer Options Meeting

If the Utility determines the Interconnection Request cannot be approved without
(1) rninor modifications at minimal cost, (2) a supplemental study or other
additional studies or actions, or (3) incurring significant cost to address safety,
reliability, or power quality problems, the Utility shall notify the Interconnection
Customer of that determination within five (5) Business Days after the
determination, and provide copies of all data and analyses underlying its
conclusion. Within ten (10) Business Days of the Utility's determination, the Utility
shall offer to convene a customer options meeting to review possible
Interconnection Customer facility modifications or the screen analysis and related
results, to determine what further steps are needed to permit the Generating
Facility to be connected safely and reliably. At the time of notification of the
Utility's determination, or at the customer options meeting, the Utility shall:

3.3.1 Offer to perform facility modifications or minor modifications to the Utility's '
System (e.g., changing meters, fuses, relay settings) and provide a
non-binding good faith estimate of the limited cost to make such
modifications to the Utility's System. The Interconnection Customer shall
have ten (10) Business Days to agree to pay for the modifications to the
Utility's electric system or the Interconnection Request shall be deemed to
be withdrawn. If the Interconnection Customer agrees to pay for the
modifications to the Utility's electric system, the Utility will provide the
Interconnection Customer with an executable Interconnection Agreement
within ten (10) Business Days of the Interconnections Customer's
agreement to pay; or o

3.3.2 Offer to perform a supplemental review wde^-in accordance with Section
3.4 if the Utility concludes that the suppiemental review might determine
that the Generating Facility could continue to. qualify for interconnection
pursuant to the Fast Track Process, and provide a non-binding good faith
estimate of the costs'of such review. The interconnection Customer shall

have ten (10) Business Days to accept the Utility's offer to perform a
Supplemental Review and post any deposit requirement for the
Supplemental Review, or the interconnection Request shali .be deemed to
be withdrawn: or

3.3.3 Offer—to—continueObtain the Interconnection Customer's agreement to

continue evaluating the Interconnection Request under the Section 4
Study Process. The Interconnection Customer shall have ten (10)
Business Days to agree In writing to its Interconnection Request continuing
to be evaluated under the Section 4 Study Process, and post any deposit
requirement for the Study Process, or the Interconnection Request shall be
deemed to be withdrawn.
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3.4 Supplemental Review
a

3.4.1 If the Interconnection Customer agrees to a supplemental review, the
Interconnection Customer shall agree in writing within 15 Business Days of
the offer, and submit a deposit for the estimated costs or the request shall
be deemed to be withdrawn. The Interconnection Customer shall be

responsible for the Utility's actual costs for conducting the
supplemental review. The Interconnection- Customer must pay any
review costs that exceed the deposit within .20 Business Days of receipt of
the invoice or resolution of any dispute. If the deposit exceeds the invoiced
costs, the Utility will return such excess within 20 Business Days of the
invoice without interest. ,

3.4.2 The Interconnection Customer mav specify the order in which the Utilitv will

complete the screens in Section 3.4.4.

.  3.4.^ Within ten-thirtv (4^30) Business Days following receipt of the deposit for
a supplemental review, the Utility shall (1^ perform a supplemental review
using the screens set forth below: (2) notify in writing the Interconnection

Customer of the results: and (3^ include with the notification copies of the

analysis and data underlying the Utility's determinations under the screens.

Unless the Interconnection Customer provided instructions for how to

respond to the failure of anv of the supplemental review screens below at

the time the interconnection Customer accepted the offer of supplemental

review, the Utilitv shall notify the Interconnection Customer following the

failure of anv of the screens, or if it is unable to perform the screen in

Section 3.4.3.1. within two (2) Business Davs of making such

determination to obtain the Interconnection Customer's permission to: f1^

continue evaluating the proposed interconnection under this Section 3.4.3:

(2) terminate the supplemental review and continue evaluating the

Generating Facility under Section 4: or (3^ terminate the supplemental

review upon withdrawal of the Interconnection Reouest bv the

Interconnection Customer, will dotormine if the GonGratina Facility can

3.4.-4-2.1 Minimum Load Screen: Where 12 months of line section
minimum load data (including onsite load but not station service

load served bv the proposed Generating Facility^ are available,

can be calculated, can be estimated from existing data, or

determined from a power flow model, the aggregate Generating

Facility capacity on the line section is less than 100% of the

minimum load for all line sections bounded bv automatic

sectlonalizing devices upstream of the proposed Generating

Facility. If minimum load data is not available, or cannot be

calculated, estimated or determined, the Utilitv shall include the

reasonfs^ that it is unable to calculate, estimate or determine

minimum load in its supplemental review results notification
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under Section 3.4.3.1f so. the Utility shall forward an executable

intorconnoGtion Agreement to the Intorconnoction Customor

3.4.3.1.1 The type of generation used bv the proposed

Generating Facility will be taken into account when

calculating, estimating, or determining circuit or line

section minimum load relevant for the aPDlication of

screen 3.4.3.1. Solar photovoltaic (PV) generation

systems with no battery storage use davtime minimum

load (i.e. 10 a.m. to 4 p.m. for fixed panel systems and

8 a.m. to 6 p.m. for PV systems utilizing tracking

systems^, while all other generation uses absolute

minimum load.

3.4.3.1.2 When this screen is being applied to a Generating

Facility that serves some station service load, only the

net iniection into the Utility's electric system will be

considered as part of the aggregate generation.

3.4.3.1.3 Utility will not consider as part of the aggregate

generation for purposes of this screen generating

facility capacity known to be already reflected in the

minimum load data.

3.4.42-2 Voltage and Power Quality Screen: In aggregate with existing
generation on the line section: (1^ the voltage regulation on the

line section can be maintained in compliance with relevant

reouirements under all system conditions: (2\ the voltage

fluctuation is within acceptable limits as defined bv Institute of

Electrical and Electronics Engineers flEEE^ Standard 1453. or

utility practice similar to IEEE Standard 1453: and f31 the

harmonic levels meet IEEE Standard 519 limits.lf so. and

Interconnootion Customor facility modifications are required to
allow tho Generating Facility to be interconnected consistont
with safety, roliability, and powor quality standards undor those
procedures,—the—Utility—shall—fonward—an—executable
Interconnection Agroomont to tho Interconnection Customor
within——Business , Days—after—confirmation—that—the
Interconnoction Customer has agrood to mako tho nocossary
modifications at tho Interconnection Customer's cost.

3.4.42-3 Safety and Reliability Screen: The location of the proposed
Generating Facility and the aggregate generation capacity on the

line section do not create impacts to safety or reliability that

cannot be adeouatelv addressed without application of the Study

Process. The Utility shall give due consideration to the following

and other factors in determining potential Impacts to safety and



y

reliability in applying this screen.4f s&-, minor
modifications—te—the—Utility's—System—are required to allow

safety, reliability, and power quality standards undor thoso
procGduros,—the—Utility—&haH—forward—an—oxocutablo
interGonnoction Agroomont to the Interconnection Customer
within ton (10) Business Days that requires the interconnection
Customer to pay the costs of such System modifications prior to
Interconnection.

If not, the Interconnoctlon Request will continue to be evaluated under the
Section A Study Process, provided the Interconnection Customer
indicates it wants to proceed and submits the required deposit
within 15 Business Days.

3.4.3.1.1 Whether the line section has sianificant minimum

loading levels dominated by a small number of

customers fe.c.. several large commercial customers'^.

3.4.3.3.2 Whether the loading along the line section uniform or

even.

3.4.3.3.3 Whether the proposed Generating Facility is located in

close proximity to the substation (i.e.. less than 2.5

electrical circuit milesV and whether the line section

from the substation to the Point of Interconnection is a

Mainline rated for normal and emergency ampacity.

3.4.3.3.4 Whether the proposed Generating Facility incorporates

a time delay function to prevent reconnection of the

generator to the system until system voltage and

freguencv are within normal limits for a prescribed time.

3.4.3.3.5 Whether operationa! flexibility is reduced bv the

proposed Generating Facility, such that transfer of the

line sectionfs^ of the Generating Facility to a

neighboring distribution circuit/substation mav trigger

overloads or voltage issues.

3.4.3.3.6 Whether the proposed Generating Facility employs

eguioment or systems certified bv a recognized

standards organization to address technical issues such

as. but not limited to. islanding, reverse power flow, or



3.4.4 If the proposed interconnection passes the supplemental screens in

Sections 3.4.3.1. 3.4.3.2. and 3.4.3.3 above, the Interconnection Request

shall be approved and the Utility will Drovide the Interconnection Customer

with an executable Interconnection agreement within the timeframes

established In Sections 3.4.4.1 and 3.4.4.2 below. If the proDosed

interconnection fails anv of the supplemental review screens and the

Interconnection Customer does not withdraw its Interconnection Reouest. it

shall continue to be evaluated under the Section 4 Study Process consistent

with Section 3.4.4.3 below.

3.4.4.1 If the proposed interconnection passes the supplemental

screens in Sections 3.4.3.1. 3.4.3.2. and 3.4.3.3 above and

does not require construction of facilities bv the Utility on its

own system, the interconnection acreement shall be provided

within ten Business Davs after the notification of the

supplemental review results.

3.4.4.2 If Interconnection Facilities or Minor System Modifications to

the Utility's system are required for the proposed

interconnection to pass the supplemental screens in Sections

3.4.3.1. 3.4.3.2. and 3.4.3.3 above, and the Interconnection

Customer agrees to pay for the modifications to the Utility's

electric system, the interconnection acreement. along with a

non-binding good faith estimate for the Interconnection

Facilities and/or Minor System Modifications, shall be provided

to the Interconnection Customer within 15 Business Davs after

receiving written notification of the suDPiemental review

results.

3.4.4.3 If the proposed Interconnection would reouire more than

Interconnection Facilities or Minor Svstem Modifications to the

Utilitv's system to pass the suDPlemental screens in Sections

3.4.3.1. 3.4.3.2. and 3.4.3.3 above, the Utility shall notify the

Interconnection Customer, at the same time it notifies the

Interconnection Customer with the supplemental review

results, that the Interconnection Reouest shall be evaluated

under the Section 4 Study Process unless the Interconnection

Customer withdraws Its Generating Facility.



Section 4. Study Process

4.1 Applicability

The Study ■Process shall be used by an interconnection Customer proposing to
interconnect its Generating Facility with the Utility's System if the Generating
Facility exceeds the size limits for the Section 3 Fast Track Process, is not
certified, or is certified but did not pass the Fast Track Process or the 20 kW'
Inverter Process. The Interconnection Customer may be required to submit
additional documentation, as may be requested by the Utility in writing, during the
Study Process.

4.2 Scoping Meeting

4.2.1 A scoping meeting will be held within ten (10) Business Days after the
Interconnection Request is deemed complete, or as otherwise mutually
agreed to by the Parties. The Utility and the Interconnection Customer will
bring to the meeting personnel, including system engineers and other
resources as may be reasonably required to accomplish the purpose of
the meeting. The scoping meeting may be omitted by mutual agreement.

4.2.2 The purpose of the scoping meeting is to discuss the Interconnection
Request and review existing studies relevant to the Interconnection
Request. The Parties shall further discuss whether the Utility should
perform a System Impact Study, a Facilities Study, or proceed directly to
an Interconnection Agreement.

4.2.3 If the Utility, after consultation with the Interconnection Customer,
determines that the project should proceed to a System Impact Study or
Facilities Study, the Utility shall provide the Interconnection Customer, no
later than ten (10) Business Days after the scoping meeting, either a
System Impact Study Agreement. (Attachment 7) or a Facilities Study
Agreement (Attachment ,8), as appropriate, including an outline of the
scope of the study or studies and a nonblnding good faith estimate of the
cost to perform the study or studies, which cost shall be subtracted from
the deposit outlined in Section 1.4.1.2.

4.2.4 If the Parties agree not to perform a System Impact Study or Facilities
Study, but to proceed directly to an Interconnection Agreement, the
Parties shall proceed to the Construction Planning Meeting as called for in
Section 5.
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4.3 System Impact Study

4.3.1 In order to retain its Queue Position, the Interconnection Customer must
return a System Impact Study Agreement signed by the Interconnection
Customer within 15 Business Days of receiving an executable System
Impact Study Agreement as provided for in Section 4.2.3.

4.3.2 The scope of and cost responsibilities for a System Impact Study are
described in the System Impact Study Agreement. The time allotted for
completion of the System Impact Study shall be as set forth in the System
Impact Study Agreement.

4.3.3 The System Impact Study shall identify and detail the electric system
impacts that would result if the proposed Generating Facility were
interconnected without project modifications or electric system
modifications, or to study potential impacts, including, but not limited to,

•  those identified in the scoping meeting. The System Impact Study shall
evaluate the impact of the proposed interconnection on the reliability of the
electric system, including the distribution and transmission systems, if
required.

4.3.4 The System Impact Study report will provide the Preliminary Estimated
Upgrade Charge, which is a preliminary indication of the cost and length of
time that would be necessary to correct any System problems identified in
those analyses and implement the interconnection.

4.3.5 The System Impact Study report will provide the Preliminary Estimated
Interconnection Facilities Charge, which is a preliminary non-binding
indication of the cost and length of time that would be necessary to
provide the Interconnection Facilities.

4.3.6 If the Utility has determined that an Interdependency exists -and the
Project is designated as a Project B, the Project B Interconnection
Request shall receive a System Impact Study report, addressing a
scenario assuming Project A is constructed and a second scenario
assuming Project A is not constructed.

4.3.7 After receipt of the System Impact Study report(s), the Interconnection
Customer shall inforni the Utility in writing if it wishes to withdraw the
Interconnection Request and to request an accounting of any remaining
deposit amount pursuant to Section 6.3.

4.3.8 If requested by the Interconnection Customer following delivery of the
System Impact Study report, the Utility shall provide the Interconnection
Customer an executable Interim Interconnection Agreement within ten
(10) Business Days. The Interim Interconnection Agreement shall be
identical in form and content to the Final Interconnection Agreement, but
will not include Detailed Estimated Upgrade Charges, Detailed Estimated
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Interconnection Facility Charge, Appendix 4 (Construction Milestone
schedule listing tasks, dates and the party responsible for completing
each task), and other information that otherwise would be determined in
Section 5.

4.3.9 At the time the System Impact Study Report- is provided to the
Interconnection Customer, the Utility shall also deliver an executable
Facilities Study Agreement to the Interconnection Customer. After receipt
of the System Impact Study report and Facilities Study Agreement, when
the interconnection Customer is ready to proceed with the-design and
construction of the Upgrades and Interconnection Facilities, the
Interconnection Customer shall return the signed Facilities Study
Agreement to the Utility in accordance with Section 4.4 below.

4.4 Facilities Study

4.4.1 A solar Interconnection Customer must request a Facilities Study by
returning the signed Facilities Study Agreement within 60 Calendar Days
of the date the Facilities Study Agreernent was provided. Any other
interconnection Customer must request a Facility Study by returning the
signed Facilities Study Agreement within 180 Calendar Days of the date
the Facilities Study Agreement was provided. Failure to return the signed
Facilities Study Agreement within the foregoing applicable time period will
result in the Interconnection Request being deemed withdrawn.

4.4.2 When an Interdependent Project A exists, a Project B Interconnection
Request will not be required to comply with Section 4.4.1 until Project A
has signed the Final Interconnection Agreement, and made payments and
provided Financial Security as specified in Section 5.2 or withdrawn. If
Project B has not provided written notice of its intent to proceed to a
Facilities Study under Section 1.8.2.2, upon the Project A fulfilling the
requirements in Section 5.2 or withdrawing the. Interconnection Request,
the Utility shall notify the Project B Interconnection Customer that it has
the time specified in Section 4.4.1 to return the signed Facilities Study
Agreement or the Interconnection Request shall be deemed withdrawn.

4.4.3 The scope of and cost responsibilities for the Facilities Study are described
in the Facilities Study Agreement. The time allotted for completion of the
Facilities Study is described in the Facilities Study Agreement.

4.4.4 The Facilities Study report shall specify and estimate the cost of 'the
equipment, engineering, procurement and construction work (including
overheads) needed to implement the System Impact Studies and to allow
the Generating Facility to be interconnected and operated safely, and
reliably.
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4.4.5 The Utility shall design any required Interconnection Facilities and/or
Upgrades under the Facilities Study Agreement. The Utility may contract
with consultants to perform activities required under the Facilities Study
Agreement. The Interconnection Customer and the Utility may agree to
allow the Interconnection Customer to separately arrange for the design of

=  some of the Interconnection Facilities. In such cases, facilities design will
be reviewed and/or modified prior to acceptance by the Utility, under the
provisions of the Facilities Study Agreement. If the Parties agree to
separately arrange for design and construction, and provided that critical
infrastructure security and confidentiality requirements can be met, the
Utility shall make sufficient information available to the Interconnection
Customer in accordance with confidentiality and critical infrastructure
requirements to permit the Interconnection Customer to obtain an
independent design and cost estimate for any necessary facilities.

Section 5. Interconnection Agreement and Scheduling

5.1. Construction Planninig Meeting

5.1.1. Within ten (10) Business Days of receipt of the Facility Study report, the
Interconnection Customer shall request a Construction Planning Meeting,
where failure to comply shall result In the Interconnection Request being
deemed withdrawn. The Construction Planning Meeting request shall be in
writing and shall include the Interconnection Customer's reasonably
requested date for completion of the construction of the Upgrades and
Interconnection Facilities.

5.1.2. The Construction Planning Meeting shall be scheduled within ten (10)
Business Days of the Section 5.1.1 request from the Interconnection
Customer, or as othenvise mutually agreed to by the parties.

5.1.3. The purpose of the Construction Planning Meeting is to identify the tasks
for each party and discuss and determine the milestones for the
construction of the Upgrades and Interconnection Facilities. Agreed upon
milestones shall be specific as to scope of action, responsible party, and
date of deliverable and shall be recorded in the Finat Interconnection

Agreement (see Appendix 4 to Attachment 9) to be provided to
Interconnection Customer pursuant to Section 5.2.1 below.
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5.1.4. If the Utility cannot complete the installation of the required Upgrades and
Interconnection Facilities within two (2) months of the Interconnection
Customer's reasonably requested In-Service Date, the Interconnection
Customer shall have the option of. payment for work outside of normal
business hours or hiring a Utility-approved subcontractor to perform the

■  distribution Upgrades. Any Utility-approved subcontractor, performance
remains subject to Utility oversight during construction. The Utility shall
make a list of" Utility-approved subcontractors available to the
Interconnection Customer promptly upon request.

5.2. Final Interconnection Agreement

5.2.1. Within fifteen (15) Business Days of the Construction Planning Meeting,
the Utility shall provide an executable Final Interconnection Agreement
containing the Detailed Estimated Upgrade Charges, Detailed Estimated
Interconnection Facility Charge, Appendix 4 (Construction Milestone and

.  payment schedule listing tasks, dates and the party responsible for
completing each task), and other appropriate information, requirements,
and charges. The Final Interconnection Agreement will replace any
Interim Interconnection Agreement, which shall terminate upon execution
of the Final Interconnection Agreement by the Interconnection Customer
and the Utility.

5.2.2. Within ten (10) Business Days of receiving the Final Interconnection
Agreement, the Interconnection Customer must execute and return the
Final Interconnection Agreement, where failure to comply results in the
Interconnection Request being deemed withdrawn.

5.2.3. After the Parties execute the Final Interconnection Agreement, the Utility
shall return a copy of the Final Interconnection Agreement to the
Interconnection Customer and interconnection of the Generating Facility
shall proceed under the provisions of the Final Interconnection Agreement.

5.2.4. The Final Interconnection Agreement shall specify milestones for payment
for Upgrades and Interconnection facilities and/or, provision of Financial
Security for Interconnection facilities, if acceptable to the Utility, that are
required prior to the start of design and construction of Upgrades and
Interconnection Facilities. Payment and Financial Security must be
received by close of business sixty (60) Calendar Days after the date the
Interconnection Agreement is delivered to the Interconnection Customer
for signature, where failure to comply results in the Interconnection
Request being deemed withdrawn.

5.3 Interconnection Construction

Construction of the Upgrades and Interconnection Facilities will proceed as
called for in the Final Interconnection Agreement and Appendices.
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Section 6. Provisions that Apply to All Interconnection Requests

6.1 Reasonable Efforts

The Utility shall make reasonable efforts to meet all time frames provided in
these procedures unless the Utility and the Interconnection Customer agree to a
different schedule. If the Utili-ty cannot meet a deadline provided herein, it shall at
its earliest opportunity notify the Interconnection Customer, explain the reason for
the failure to meet the deadline, and provide an estimated time by which it will
complete the applicable interconnection procedure in the process.

6.2 Disputes

6.2.1 The Parties agree to attempt to resolve all disputes arising out of the
interconnection process according to the provisions of this section. Where
an Interconnection Customer seeks to resolve a dispute involving Its
Queue Number according to the provisions of this section, any disputed
loss of Queue Number shall not be fipal until Interconnection Customor
abandons the process set out in this section or a final Commission ordor is
entered.

6.2.2 In the event of a dispute, either Party shall provide the other Party with a
written Notice of Dispute. Such Notico shall doscribo in detail the nature of
the dispute, containing the relevant known facts pertaining to the dispute,

the specific dispute and the relief sought, and express notice bv the

disDutino Partv that it is invoking the procedures under this article. The

notice shall be sent to the non-disputina Partv's email address and

Dhvsical address set forth in the interconnection agreement or

Interconnection Application, if there is no interconnection agreement. A

copv of the notice shall also be sent to Interconnection Ombudsoerson.
i

The non-disputlna Partv shall acknowledge the notice within three (3^

Business Davs of its receipt and identify a representative with the authoritv

to make decisions for the non-disputina Partv with respect to the dispute.

6.2.3 If the dispute is principally related to one or both Parties' compliance with

timelines specified in the Interconnection Standard or associated

agreements, the Parties shall seek assistance from Interconnection

Ombudsoerson if the Parties cannot mutually resolve the dispute within

eight (8^ Business Davs. If the dispute has not been resolved within ten

the Public Staff for assistance in Informally resolving the dispute. If the
Parties are unable to informally resolve the dispute, either Party may
then file a formal complaint with the Commission.

6.2.4 If the dispute is not princlpallv about one or both Parties' compliance with a

timeline, then the non-disoutlno Partv shall provide the disputing Partv with

all relevant regulatory and/or technical details and analysis regarding anv
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v..

utility interconnection requirements under dispute within ten (10^ Business

Davs of the date of the notice of dispute. Within twenty (20^ Business Davs

of the date of the notice of dispute, the Parties' authorized representatives

will be required to meet and confer to trv to resolve the dispute. Parties

shall operate in good faith and use best efforts to resolve the dispute.^aGh

Party agrees to conduct all negotiations in good faith.

6.2.5 If a resolution is not reached in thirty (301 Business Davs from the date of

the notice, either (11 a Party mav request to continue negotiations for an

additional twenty (20^ Business Davs or (2) the Parties may bv mutual

aoreement make a written request for mediation to the Interconnection

Qmbudsperson. Alternatively, both Parties by mutual agreement mav

request mediation from an outside third-oartv mediator with costs to be

shared equally between the Parties.

6.2.6 If the results of the mediation are not accepted bv one or more Parties and

there is still disagreement, the dispute shall proceed to the Commission's

formal complaint process.

6.2.7 At any time, either Party mav file a complaint before the Commission

pursuant to Commission rules.

6.2.8 If neither Party elects to seek assistance from the Commission, or if the

attempted dispute resolution fails, then either Party may exercise whatever

rights and remedies it may have In equity or law consistent with the terms of

these procedures.

6.3 Withdrawal of An Interconnection Request

6.3.1 An Interconnection Customer may withdraw an Interconnection Request at
any time prior to executing a Final Interconnection Agreement by providing
the Utility with a written request for withdrawal.

6.3.2 An Interconnection Request shall be deemed withdrawn if the
Interconnection Customer fails to meet its obligations specified in the
Interconnection Procedures, System Impact Study Agreement or Facility
Study Agreement or to take advantage of any express opportunity to'cure.

6.3.3 Within 90 Calendar Days of any voluntary or deemed withdrawal of the
Interconnection Request, the Utility^ will provide the Interconnection
Customer with a final accounting report of any difference between (1) the
Interconnection Customer's cost responsibility for the actual cost of such

/  ̂
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work performed, and (2) the ■ Interconnection Customer's previous
^Qgregate interconnection Facility Request Deposit payments to the Utility
for such work. If the Interconnection Customer's cost responsibility exceeds
its previous aggregate payments, the Utility shall invoice the Interconnection
Customer for the amount due within ten f1Q'^ Business Davs and the

Interconnection Customer shall make payment to the Utility within 30
Calendar Days. If the Interconnection Customer's previous aggregate
payments exceed its cost responsibility under this Agreement, the Utility
shall refund to the Interconnection Customer an amount equal to the
difference within 30 Calendarteh Business Days of the final accounting
report.

6.4 Interconnection Metering

Any metering necessitated by the use of the Generating Facility shall be installed
at the Interconnection Customer's expense in accordance with all applicable
regulatory requirements or the Utility's specifications.

6.5 Commissioning

Commissioning tests of the Interconnection Customer's installed equipment shall
be performed pursuant to applicable codes and standards. If the Interconnection
Customer is not proceeding under Section 2.3.2, the Utility must be given at least
ten (10) Business Days written notice, or as otherwise mutually agreed to by the
Parties, of the tests and may be present to witness the commissioning tests.

6.6 Confidentiality

6.6.1 Confidential Information shall mean any confidential and/or proprietary
information provided by one Party to the other Party that is clearly marked
or otherwise designated "Confidential." For purposes of these procedures
all design, operating specifications, and metering data provided by the
Interconnection Customer shall be deemed Confidential Information

regardless of whether it is clearly marked or otherwise designated as such.

6.6.2 Confidential Information does not include information previously in the
public domain, required to be publicly submitted or divulged by
Governmental Authorities (after notice to the other Party and after
exhausting any opportunity to oppose such publication or release), or
necessary to be divulged in an action to enforce these procedures. Each
Party receiving Confidential Information shall hold such information in
confidence and shall not disclose it to any third party nor to the public
without the prior written authorization from the Party providing that
information, except to fulfill obligations under these procedures, or to fulfill
legal or regulatory requirements.
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6.6.2.1 Each Party shall employ at least the same standard of care to
protect Confidential Information obtained from the other Party as
it employs to protect its own Confidential Information.

6.6.2.2 Each. Party is entitled to equitable relief, by injunction or
otherwise, to enforce its rights under this provision to prevent
the release of Confidential Information without bond or proof of
damages, and may seek other remedies available at law or in
equity for breach of this provision.

6.6.3 If information is requested by the Commission from one of the Parties that
is otherwise required to be maintained In confidence pursuant to these
procedures, the Party shall provide the requested information to the
Commission within the time provided for in the request for information. In
providing the information to the Commission, the Party may request that
the Information be treated as confidential and non-public in accordance
with North Carolina law and that the information be withheld from public
disclosure.

6.6.4 All information pertaining to a project wili be provided to the new owner in
the case of a change of control of the existing legal entity or a change of
ownership to a new legal entity.

6.7 Comparability

The Utility shaii receive, process, and analyze all Interconnection Requests
received under these procedures in a timely manner, as set forth in these
procedures. The Utility shall use the same reasonable efforts in processing and
analyzing Interconnection Requests from all Interconnection Customers, whether
the Generating Facility is owned or operated by the Utility, its subsidiaries or
affiliates, or others.

6.8 Record Reteiition

The Utility shall maintain for three (3) years records, subject to audit, of all
Interconnection Requests received under these procedures, the times required to .
complete Interconnection Request approvals and disapprovals, and justification
for the actions taken on the Interconnection Requests.

6.9 Coordination with Affected Systems

The Utility shall coordinate the conduct of any studies required to determine the
impact of the Interconnection Request on Affected Systems with Affected System
operators and, if possible, include those results (if available) in its applicable
studies within the time frame specified in these procedures. The Utility will
include such Affected System operators in all meetings held with the
Interconnection Customer as required by these procedures. The Interconnection
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Customer will cooperate with the Utility In all matters related to the conduct of
studies and the determination of modifications to Affected Systems. A Utility

' which may be an Affected System shall cooperate with the Utility with whom
interconnection has been requested In all matters related to the conduct of
studies and the determination of modifications to Affected Systems.

6.10 Capacity of the Generating Facility

6.10.1 If the Interconnection Request Is for a Generating Facility that includes
multiple energy production devices at a site for which the
Interconnection Customer seeks a single Point of Interconnection, the
Interconnection Request shall be evaluated on the basis of the
aggregate capacity of the multiple devices, unless otherwise agreed to
by the Utility and the Interconnection Customer.

6.10.2 ^be—Interconnection—Request shall—be—ovaluatod—usieeFor the
purposes of this Standard, the cabacitv of the Generating Facilitv shall

be considered the maximum rated capacity of the Generating Facility,
except where the gross generating caoacltv of the Generating Facilitv is

limited fe.o.. through the use of a control system, power reiavfsV or other

similar device settings or adiustments as mutually agreed upon bv the

Utility and Interconnection customer, and which agreement shall not be

unreasonably withheld^ the Generating Facility's capacity shall be

considered the Maximum Generatlna Capacity specified bv the

Interconnection Customer in the Interconnection Recuest. The Maximum

Generating Capacity approved in the study process will subsequently be

included as a limitation In the Interconnection Agreement, tmiess

6.11 Sale of a Generation Facility

6.11.1 The Interconnection Customer shall notify the Utility of the pending sale
of a "proposed Generation Facility in writing. The Interconnection
Customer shall provide the Utility with Information regarding whether the
sale Is a change of ownership of the Generation Facility to a new legal
entity, or a change of control of the existing legal entity.

The Interconnection Customer shall promptly notify the Utility of the final
date of sale and transfer date of ownership in writing. The purchaser of
the Generation Facility shall confirm to the Utility the final date of sale
and transfer date of ownership In writing, and submit an Interconnection
Request requesting transfer control or change of ownership together
with the change of ownership fee listed In Attachment 2.

6.11.2 Existing Interconnection Agreements are non-transferable. If the
Generation Facility Is sold to a new legal entity, a new Interconnection
Agreement must be executed by the new legal entity prior to the
interconnection or for the continued Interconnection of the Generating
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Facility to the Utility's system. The Utility shall not withhold or delay the
execution of an Interconnection Agreement with the new owner provided
the Generation facility or proposed Generation facility complies with
requirements of 6.11.

6.11.3 The technical requirements in the Interconnection Agreement shall be
grandfathered for subsequent owners as long as (1) the Generating
Facility's maximum rated capacity has not been changed; (2) the
Generating Facility has not been modified so as to change its electrical
characteristics; and (3) the interconnection system has not been
modified.

6.12 Isolatingor Disconnecting the Generating Facility

6.12.1 The Utility may isolate the Interconnection Customer's premises and/or
Generating Facility from the Utility's System when necessary in order to
construct, install, repair, replace, remove, investigate or inspect any of
the Utility's equipment or part of Utility's System; or if the Utility
determines that isolation of the Interconnection Customer's premises
and/or Generating Facility from the Utility's System is necessary
because of emergencies, forced outages, force majeure or compliance
with prudent electrical practices.

6.12.2 Whenever feasible, the Utility shall give the Interconnection Customer
■ reasonable notice of the isolation of the Interconnection Customer's

premises and/or Generating Facility from the Utility's System.

6.12.3 Notwithstanding any other provision of this Standard, if at any time the
Utility determines that the continued operation of the Generating Facility
may endanger either (1) the Utility's personnel or other persons or
property or (2) the integrity or safety of the Utility's System, or otherwise
cause unacceptable power quality problems for other electric
consumers, the Utility shall have the right to isolate the Interconnection
Customer's premises and/or Generating Facility from the Utility's
System.

6.12.4 The Utility may disconnect from the Utility's System any Generating
Facility determined to be malfunctioning, or not in compliance with this

■  Standard. The Interconnection Customer must provide proof of
compliance with this Standard before the Generating Facility will be
reconnected.

6.13 Limitation of Liability

Each Party's liability to the other Party for any loss, cost, claim, injury, liability, or
expense, including reasonable attorney's fees, relating to or arising from any act
or omission hereunder, shall be limited to the amount of direct damage actually
incurred. In no event shall either Party be liable to the other Party for any indirect,
special, incidental, consequential, or punitive damages of any kind.
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6.14 Indemnification

The Parties shall at all times indemnify, defend and save the other Party harmless
from any and all damages, losses, claims, inciuding claims and actions relating to
injury or death of any person or damage to property, demand, suits, recoveries,
costs and expenses, court costs, attorney's fees, and all other obligations by or to
third parties, arising out of or resulting from .the other Party's action or inaction of
its obligations hereunder on behalf of the indemnifying Party, except in cases of
gross negligence or intentional wrongdoing by the indemnified Party.

6.15 Insurance

The Interconnection Customer shall obtain and retain, for as long as the
Generating Facility is interconnected with the Utility's System, liability Insurance
which protects the Interconnection Customer from claims for bodily injury and/or
property damage. The amount of such, insurance shall be sufficient to insure
against all reasonably foreseeable direct liabilities given the size and nature of
the generating equipment being interconnected, the interconnection itself,^ and
the characteristics of the system to which the interconnection is made. This
insurance shall be primary for all purposes. The Interconnection Customer shall
provide certificates evidencing this coverage as required by the Utility. Such
insurance shall be obtained from an insurance provider authorized to do
business in North Carolina. The Utility reserves the right to refuse to establish or
continue the interconnection of the Generating Facility with the Utility's System, if
such insurance is not in effect.

6.15.1 For an Interconnection Customer that is a residential customer of the

.Utility proposing to interconnect a Generating Facility no larger than 250
kW, the required coverage shall be a standard homeowner's insurance
policy with liability coverage in the amount of at least $100,000 per
occurrence.

6.15.2 For an interconnection Customer that is a non-residential customer of

the Utility proposing to interconnect a Generating Facility no larger than
250 kW, the required coverage shall be comprehensive general liability
insurance with coverage in the amount of at least $300,000 per
occurrence.

6.15.3 For an Interconnection Customer that is a non-residential customer of
the Utility proposing to interconnect a Generating Facility greater than
250 kW, the required coverage shall be comprehensive general liability
insurance with coverage in the amount of at least $1,000,000 per
occurrence.

6.15.4 An interconnection Customer of sufficient credit-worthiness may propose
to provide this insurance via a self-insurance program if it has a self-
insurance program established in accordance with commercially
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acceptable risk management practices, and such a proposal shall not be
unreasonably rejected.

6.16 Disconnect Switch

The Utility may require the Interconnection Customer to install a manual load-
break disconnect switch or safety switch as a clear visible indication of switch
position between the Utility System and the interconnection Customer. The
switch must have padlock provisions for locking in the open position. The switch
must be visible to, and accessible to Utility personnel. The switch must be in
close proximity to, and on the Interconnection Customer's side of the point of
electrical interconnection with the Utility's system. The switch must be labeled
"Generator Disconnect Switch." The switch may isolate the Interconnection
Customer and its associated load from the Utility's System or disconnect only
the Generator from the Utility's System and shall be accessible to the" Utility at
all times. The Utility, in its sole discretion, determines if the switch is suitable and
necessary. When the installation of the switch is not otherwise required (e.g.
National Electric Code, state or local building code, and is deemed necessary by
the Utility for certified, inverter-based generators no larger than 10 kW, the Utility
shall reimburse the Interconnection Customer for the reasonable cost of

installing a switch that meets the Utility's.specifications.

6.17 Certification Codes and Standards

Attachment 4 specifies codes and standards the Generating Facility must comply
with.

6.18 Certification of Generator Equipment Packages

Attachment 5 specifies the certification requirements for the Generating Facility.
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ATTACHMENT 1

Glossary of Terms

20 kW Inverter Process - The procedure for evaluating an Interconnection Request
for a certified inverter-based Generating Facility no larger than 20 kW that uses the
Section 3 screens. The application process uses an all -in-one document that
includes a simplified Interconnection Request Application Form, simplified
procedures, and a brief set of Terms and Conditions. (See Attachment 6.)

Affected System - An electric system other than the Utility's System that may be
affected by the proposed interconnection. The owner of an Affected System might
be a Party to the Interconnection Agreement or other study agreements needed to
interconnect the Generating Facility.

Applicable Laws and Regulations - All duly promulgated applicable federal, state and
local laws, regulations, rules, ordinances, codes, decrees, judgments, directives, or
judicial or administrative orders, permits and other duly authorized actions of any
Governmental Authority.

Auxiliary Load - The term "Auxiliary Load" shall mean power used to operate auxiliary
equipment in the facility necessary for power generation (such as pumps,
blowers, fuel preparation machinery, exciters, etc.)

Business Day - Monday through Friday, excluding State Holidays.

Calendar Days - Sunday through Saturday, including all holidays.

Commission - The North Carolina Utilities Commission.

Default - The failure of a breaching Party to cure its breach under the
Interconnection Agreement.

Detailed Estimated Interconnection Facilities Charge - The estimated charge for
Interconnection Facilities that is based on field visits and/or detailed engineering
cost calculations and is presented in the Facility Study report and Final Interconnection
Agreement. This charge is not.final.

Detailed Estimated Upgrade Charge - The estimated charge for Upgrades that is
based on field visits and/or detailed engineering cost calculations and is presented in
the Facility Study report and Final Interconnection Agreement.

Distribution System - The Utility's facilities and equipment used to transmit electricity to
ultimate usage points such as homes and industries from nearby generators or from
interchanges with higher voltage transmission networks which transport bulk power over
longer distances. The voltage levels at which Distribution Systems operate differ among
areas.
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Distribution Upgrades - The additions, modifications, and upgrades to the Utility's
Distribution System at or beyond the Point of interconnection to facilitate interconnection
of the Generating Faciiity and render the service necessary to allow the Generating
Facility to operate in parallel with the Utility and to inject electricity onto the Utility's
System. Distribution Upgrades do not include interconnection Facilities.

Fast Track Process - The procedure for evaluating an Interconnection Request for a
certified Generating Facility no larger than 2 MW that meets the eligibility
requirements of Section 3.1, customer options meeting, and optionai supplemental
review.

Final Interconnection Agreement - The Interconnection Agreement that specifies the
Detailed Estimated Upgrade Charge, Detailed Interconnection Facility Charge, mutually
agreed upon Milestones, etc. and terminates and replaces the Interim Interconnection
Agreement.

Financial Security - A letter of credit or other financial arrangement that is reasonably
acceptable to the Utility and is consistent with the Uniform Commercial Code
of North Carolina that is sufficient to cover the costs for constructing, designing,
procuring, and installing the applicable portion of the Utility's Interconnection Facilities.
Where appropriate, the Utility may deem Financial Security to exist where its credit
policies show that the financial risks involved are de minimus, or where the Utility's
policies allow the acceptance of an alternative showing of credit-worthiness from the
Interconnection Customer.

Generating Facility - The Interconnection Customer's device for the production and/or
storage for later injection of electricity identified in the Interconnection Request, but
shall not include the Interconnection Customer's Interconnection Facilities.

Good Utility Practice - Any of the practices, methods and acts engaged in or
approved by a significant portion of the electric industry during the relevant time period,
or any of the practices, methods and acts which, in the exercise of reasonable judgment
in light of the facts known at the time the decision was made, could have been
expected to accomplish the desired result at a reasonable cost consistent with
good business practices, reliability, safety and expedition. Good Utility Practice is not
intended to be limited to the optimum practice, method, or act to the exclusion of all
others, but rather to be acceptable practices, methods, or acts generally accepted in the
region.

Governmental Authority - Any federal, state, local or other governmental regulatory or
administrative agency, court, commission,' department, board, or other governmental
subdivision, legislature, rulemaking board, tribunal, or other governmental authority
having jurisdiction over the Parties, their respective facilities, or the respective
services they provide, and exercising or entitled to exercise any administrative,
executive, police, or taxing authority or power; provided, however, that such term
does not include the Interconnection Customer, the Utility, or any affiliate thereof.

NC Glossary of Terms



In-Service Date - The date upon which the construction of the Utility's facilities is
completed and the facilities are capable of being placed into service.

Interconnection Customer - Any valid legal entity, including the Utility, that
proposes to interconnect its Generating Facility with the Utility's System.

Interconnection Facilities - Collectively, the Utility's Interconnection Facilities and the
Interconnection Customer's Interconnection Facilities. Collectively, Interconnection
Facilities include all facilities and equipment between the Generating Facility and the
Point of Interconnection, including any modification, additions or upgrades that are
necessary to physically and electrically interconnect the Generating Facility to the
Utility's System. Interconnection Facilities are sole use facilities and shall not include
Upgrades.

Interconnection Facilities Delivery Date - The Interconnection Facilities Delivery
Date shall be the date upon which the Utility's Interconnection Facilities are first made
operational for the purposes of receiving power from the Interconnection Customer.

Interconnection Request - The Interconnection Customer's request, in accordance
with these procedures, to interconnect a new Generating Facility, or to change the
capacity of, or make a Material Modification to, an existing Generating Facility that is
Interconnected with the Utility's System.

interdependent Customer (or Interdependent Project) means an Interconnection
Customer (or Project) whose Upgrade or Interconnection Facilities requirements
are impacted by another Generating Facility, as determined by the Utility.

interim Interconnection Agreement - The Interconnection Agreement that specifies
the Preliminary Estimated Interconnection Facilities Charge, Preliminary Estimated
Upgrade Charge, excludes Milestones, and must be cancelled and replaced with a Final
Interconnection Agreement.

Line Section - A portion of a distribution circuit bounded bv an automatic sectlonalizina

device and the end of the feeder. When apDlvina this to the 15% of peak load screen

described in Section 3.2.1.2. the smallest line section to be evaluated should begin at

the first line recloser or circuit breaker upstream of the Point of Interconnection.

"Material Modification" means a modification to machine data or equipment
configuration or to the interconnection site of the Generating Facility that has a material
impact on the cost, timing or design of any Interconnection Facilities or Upgrades.
Material Modifications include project revisions proposed ,at any time after receiving
notification by the Utility of a complete Interconnection Request pursuant to Section
1.4.3 that 1) alters the size or output characteristics of the Generating Facility from its
Utility-approved Interconnection Request submission; or 2) may adversely impact other
Interdependent Interconnection Requests with higher Queue Numbers.

Indicia of a Material Modification, include, but are not limited to:
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• A change in Point of Interconnection (POI) to a new location, unless the
change in a POI is on the same circuit less than two (2) poles away from the
original location, and the new POI is within the same protection zone as the
original location;

• A change or replacement of generating equipment such as generator(s),
inverter(s), transformers, relaying, controls, etc. that is not a like-kind
substitution in size, ratings, impedances, efficiencies or capabilities of the
equipment specified in the original or preceding Interconnection Request;

• A change from certified to non-certified devices ("certified" means certified
by an OSHA recognized Nationally Recognized Test Laboratory (NRTL), "to
relevant UL and IEEE standards, authorized to perform tests to such
standards);

• A change of transformer connection(s) or grounding from that originally
proposed;

• A change to certified inverters with different specifications or different inverter
control specifications or set-up than originally proposed;

• An increase of the AC output of a Generating Facility; or

• A change reducing the AG output of the generating facility by more than
10%.

The following are not indicia of a Material Modification:

• A change in ownership, of a Generating Facility; the new owner,
however, will be required to execute a new Interconnection Agreement and
Study agreement(s) for any Study which has not been completed and the
Report issued by the Utility.

• A change or replacement of generating equipment such as
generator(s), inverter(s), solar panel(s), transformers, relaying, controls, etc.
that is a like-kind substitution in size, ratings, impedances, efficiencies or
capabilities of the equipment specified in the original or preceding
Interconnection Request;

• An increase in the DC/AC ratio that does not increase the maximum AC

output capability of the generating facility;.

• A decrease in the DC/AC ratio that does not reduce the AC output
capability of the generating facility by more than 10%.
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I  Maximum Physical Export CapabilltvGenerattna CaDacltv Requested - The term
shall mean the maximum continuous electrical output of the Generating Facility at any

I  time bt a power factor of approximately unl^/-^A21as measured at the Point of
Interconnection and the maximum kW delivered to the Utility during any metering
period.

Month - The term "Month" means the period intervening between readings for the
purpose of routine billing, such readings usually being taken once per month.

Nameplate Capacity - The term "Nameplate Capacity" shall mean the manufacturer's
nameplate rated output capability of the generator. For multi-unit generator facilities,
the "Nameplate Capacity" of the facility shall be the ' sum of the individual

' manufacturer's nanieplate rated output capabilities of the generators.

Net Capacity - The term "Net Capacity" shall mean the Nameplate Capacity of the
Customer's generating facilities, less the portion of that capacity needed to serve the
Generating Facility's Auxiliary Load.

r  '

Net Power - The term "Net Power" shall mean the total amount of electric power
produced by the Customer's Generating Facility less the portion of that power used to
supply the Generating Facility's Auxiliary Load.

Network Upgrades - Additions, modifications, and upgrades to the Utility's
Transmission System required to accommodate the interconnection of the Generating
Facility to the Utility's System. Network Upgrades do not include Distribution Upgrades.

North Carolina Interconnection Procedures - The term "North Carolina

Interconnection Procedures" shall refer to the North Carolina Interconnection

Procedures, Forms, and Agreements for State-Jurisdictionai Generator
Interconnections as approved by the North Carolina Utilities Commission.

Operating Requirements - Any operating and technical requirements that may be
applicable due to Regional Reliability Organization, Independent System" Operator,
control area, or the Utility's requirements, including those set forth in the
Interconnection Agreement.

Party or Parties - The Utility, Interconnection Customer, and possibly the owner of an
Affected System, or any combination of the above.

Point of Interconnection - The point where the Interconnection. Facilities connect
with the Utility's System.

Preliminary Estimated Interconnection Facilities Charge - The estimated charge for
Interconnection Facilities that is developed using unit costs and is presented in the
System impact Study report and interim Interconnection Agreement. This charge is not

(  "\ based on field visits and^r detailed engineering cost calculations.
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Preliminary Estimated Upgrade Charge - The estimated charge for Upgrades that is
developed using unit costs and is presented in the System Impact Study report and
Interim Interconnection Agreement. This charge is not based on field visits and/or
detailed engineering cost calculations.

Project A - An Interconnection Customer that has a lower Queue Number than
Interdependent Project B.

Project B -.An Interconnection Customer that has a higher.Queue Number than
Interdependent Project A.

Public Staff - The Public Staff of the North Carolina Utilities Commission.

Queue Number - The number assigned by the Utility that establishes a Customer's
Interconnection Request's position in the study queue relative to all other valid
Interconnection Requests. A lower Queue Number will be studied prior to a higher
Queue Number, except in the case of Interdependent Projects. The Queue Number of
each Interconnection Request shall be used to determine the cost responsibility for the
Upgrades necessary to accommodate the interconnection.

Queue Position - The order of a valid Interconnection Request, relative to all other
pending valid Interconnection Requests, based on Queue Number.

Reasonable Efforts - With respect to an action required to be attempted or taken
by a Party under the Interconnection Agreement, efforts that are timely and consistent
with Good Utility Practice and are otherwise substantially equivalent to those a Party
would use to protect its own interests.

Standard - The interconnection procedures, forms and agreements approved by the
Commission for interconnection of Generating Facilities to Utility Systems in North
Carolina.

Study Process - The procedure for evaluating. an Interconnection Request that
includes the Section 4 scoping meeting, system impact study, and facilities study.

System - The facilities owned, controlled or operated by the Utility that are used to
provide electric service in North Carolina.

Utility - The entity that owns, controls, or operates facilities used for providing
electric service in North Carolina.

Transmission System - The facilities owned, controlled or operated by the Utility
that are used to transmit electricity in North Carolina.

Upgrades - The required additions and modifications to the Utility's System at or
beyond the Point of Interconnection. Upgrades may be Network Upgrades or
Distribution Upgrades. Upgrades do not include Interconnection Facilities.
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NORTH CAROLINA

INTERCONNECTION REQUEST APPLICATION FORM

Utility:

Designated Utility Contact:

E-Mail Address:

Mailing Address:

City: State: Zip:

Telephone Number:

Fax:

An Interconnection Request Application Form is considered complete when it provides
all applicable and correct information required below.

Preamble and instructions

An Interconnection Customer who requests a North Carolina Utilities Commission

jurisdictional interconnection must submit this Interconnection Request Application Form

by hand delivery, mail, e-mail, or fax to the Utility.

Request for: Fast Track Process Study Process

(All Generating Facilities larger than 2 MW must use the Study Process.)

Processing Fee or Deposit

Fast Track Process - Non-Refundable Processing Fees

— If the Generating Facility is 20 kW or smaller, the fee is $100.
— If the Generating Facility is larger than 20 kW but not larger than 100 kW,

the fee is $250.

— If the Generating Facility is larger than 100 kW but not larger than 2 MW,
the fee is $500.

Studv Process - Deposit

If the Interconnection Request is submitted under the Study Process, whether a new

submission or an Interconnection Request that did not pass the Fast Track Process, the

Interconnection Customer shall submit to the Utility an Interconnection Facilities Deposit

Charge of $20,000 plus $1.00 per kWAc.

/
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Change in Ownership - Non-Refundable Processing Fee

If the Interconnection Request is submitted solely due to a transfer of ownership

or change of control of the Generating Facility, the fee is $50.
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Interconnection Customer Information

Legal Name of the Interconnection Customer (or, If an individual, individual's name)

Name: '

Contact Name:

Title:

E-Mail Address:.

Mailing Address:

City: State: Zip:

County:

Telephone (Day): (Evening):

Fax:

Facility Location (if different from above):

Project Name:

Address:

City: : State: Zip: _

County: ^ '

Alternative Contact Information (if different from the Interconnection Customer)

Contact Name:

Title:

E-Mail Address:

Mailing Address:

City: State: Zip:

Telephone (Day) l (Evening) •

Fax:

Application is for: Nevi/ Generating Facility

Capacity Change to a Proposed or Existing Generating Facility

Change of Ownership of a Proposed or Existing Generating Facility to a
new legal entity

Change of Control of a Proposed or Existing Generating Facility of the

existing legal entity.

if capacity addition to existing Generating Facility, please describe:
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Will the Generating Facility be used for any of the following?

Net Metering? Yes No

To Supply Power to the Interconnection Customer? Yes No

To Supply Power to the Utility? Yes No

To Supply Power to Others? Yes ^ No_

(If yes, discuss with the Utility whether the interconnection is covered by the

NO Interconnection Standard.)

Requested Point of Interconnection:

Requested In-Servlce Date:

For installations at locations with existing electric service to which the proposed Generating

Facility will interconnect, provide:

Local Electric Service Provider*: '

Existing Account Number:

To be provided by the Interconnection Customer if the local electric service provider Is different
from the Utility

Contact Name:

Title:

E-Mail Address:

Mailing Address:

City: State: Zip:

Telephone (Day): (Evening):

Fax:

Generating Facilitv Information

Data applies only to the Generating Facility, not the Interconnection Facilities.

Prirfie Mover: Photovoltaic (PV) Fuel Cell Reciprocating Engine

Gas Turbine Steam Turbine Micro-turbine

Other
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Energy Source:

Renewable Non-Renewable

□ Solar - Photovoltaic □ Fossil Fuel - Diesel
□ Solar-thermal □ Fossil Fuel - Natural Gas (not waste)
□ Biomass - landfill gas □ Fossil Fuel - Oil

□ Biomass - manure digester gas □ Fossil Fuel - Coal

□ Biomass - directed biogas □ Fossil Fuel - Other (specify below)
□ Biomass - solid waste □ Other (specify below)
□ Biomass ~ sewage digester gas
□ Biomass - wood
□ Biomass - other (specify below)
□ Hydro power - run of river
□ Hydro power - storage
□ Hydro.power-tidal.

-

□ Hydro power-wave
□ Wind

□ Geothermal
□ Other (specify below)

Type of Generator: Synchronous

Total Generator Nameplate

Induction Inverter

kWAG (Typical) kVAR

Interconnection Customer or Customer-Site Load:

Interconnection Customer Generator Auxiliary Load:

Typical Reactive Load (if known): kVAR

kWAc (if none, so state)

kWAG

Maximum Capacity Requested: kWAG
(The maximum continuous electrical output of the Generating Facility at any time at a
power factor of approximately unity as measured at the Point of Interconnection and
the maximum kW delivered to the Utility during any metering period)

List components of the Generating Facility equipment package that are currently certified:

Number . Equipment Type Certifying Entity

1.

2. ^

3.

4. •

5.
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Generator (or solar panel information)

Manufacturer, Model & Quantity:

Nameplate Output Power Rating in RWac: Summer Winter

Nameplate Output Power Rating in kVA: Summer Winter

Individual Generator Rated Power Factor: Leading Lagging

Total Number of Generators in wind farm to be interconnected pursuant to this
Interconnection Request (if applicable): Elevation:

Inverter Manufacturer, Model & Quantity:

For solar projects provide the following information:

Latitude: Degrees Minutes North

Longitude: Degrees Minutes West

Orientation: Degrees (Due South=180°)

□ Fixed Tilt Array □ Single Axis Tracking Array □ Double Axis Tracking Array

Fixed Tilt Angle: Degrees

Impedance Diagram - If interconnecting to the Utility System at a voltage of 44-kV or
greater, provide an Impedance Diagram. An Impedance Diagram may be required by
the Utility for proposed interconnections at lower interconnection voltages. The
Impedance Diagram shall provide, or be accompanied by a list that shall provide, the
collector system impedance of the generation plant. The collector system impedance
data shall include equivalent impedances for all components, starting with the inverter
transformer(s) up to the utility level Generator Step-Up transformer.

Load Flow Data Sheet - If interconnecting to the Utility System at a voltage of 44-kV or
greater, provide a completed Power Systems Load Flow data sheet. A Load Flow data
sheet may be required by the Utility for proposed interconnections at lower
interconnection voltages.

Excitation and Governor System Data for Synchronous Generators - If
interconnecting to the Utility System at a voltage of 44-kV or greater, provide
appropriate IEEE model block diagram of excitation system, governor system and
power system stabilizer (PSS) in accordance with the regional reliability council criteria.
A PSS may be required at lower interconnection voltages. A copy of the manufacturer's •
block diagram may not be substituted.
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Generating Facility Characteristic Data (for inverter-based machines)

Max design fault contribution current: Instantaneous or RMS

Harmonics Characteristics:

Start-up requirements:

Inverter Short-Circuit Model Data (

Model and parameter data required for short-circuit analysis is specific to each PV

inverter make and model. All data to be provided in per-unit ohms, on the equivalent
inverter MVA base.

Inverter Equivalent MVA Base: MVA

Values below are valid for initial 2 to 6 cycles:

Short-Circuit Equivalent Pos. Seq. Resistance (R1): p.u.

Short-Circuit Equivalent Pos. Seq. Reactance (XL1): p.u.

Short-Circuit Equivalent Neg. Seq. Resistance (R2): p.u.

Short-Circuit Equivalent Neg. Seq. Reactance (XL2): p.u.

Short-Circuit Equivalent Zero Seq. Resistance (RO): p.u.

Short-Circuit Equivalent Zero Seq. Reactance (XLO): p.u.

Special notes regarding short-circuit modeling assumptions:

Generating Facilitv Characteristic Data (for rotating machines)

RPM Frequency:

(*) Neutral Grounding Resistor (if applicable):

Svnchronous Generators:

Direct Axis Synchronous Reactance, Xd: P.U.

Direct Axis Transient Reactance, X'd: P.U.

Direct Axis Subtranslent Reactance, X"d: P.U.

Negative Sequence Reactance, X2: P.U.

Zero Sequence Reactance, Xo: P.U.

KVA Base:

Field Volts:
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Field Amperes:

Induction Generators:

Motoring Power (kW):

12^1 or K (Heating Time Constant):

Rotor Resistance, Rr:

Stator Resistance, Rs: •

Stator Reactance, Xs: •

Rotor Reactance, Xr:

Magnetizing Reactance, Xm:

Short Circuit Reactance, Xd":

Exciting Current:

Temperature Rise:

Frame Size:

Design Letter:

Reactive Power Required In Vars (No Load): _

Reactive Power Required In Vars (Full Load):

Total Rotating Inertia, H: Per Unit on kVA Base

Note: Please contact the Utility prior to submitting the Interconnection Request to

determine if the specified information above is required.
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Interconnection Facilities Information

Will more than one transformer be used between the generator and the point of common
coupling?

Yes No (If yes, copy this section and provide the information for each

transformer used. This information must match the single-line drawing and transformer

specification sheets.)

Will the transformer be provided by the Interconnection Customer? Yes No

Transformer Data fif applicable, for Interconnection Customer-owned transformed:

Is the transformer: Single phase Three phase Size: kVA

Transformer Impedance: % on kVA Base

If Three Phase:

Transformer Primary Winding ̂ Volts,

□ Delta □ WYE, grounded neutral □ WYE, ungrounded neutral

Primary Wiring Connection
□ 3-wire □ 4-wire, grounded neutral

Transformer Secondary Winding Volts,

□ Delta □ WYE, grounded neutral □ WYE, ungrounded neutral

Secondary \A/inng Connection
□ 3-wlre □ 4-wire, grounded neutral

Transformer Tertiary Winding Volts,
□ Delta □ WYE, grounded neutral □ WYE, ungrounded neutral

Transformer Fuse Data (if applicable, for Interconnection Customer-owned fuse):

(Attach copy effuse manufacturer's Minimum Melt and Total Clearing Time-Current Curves)

Manufacturer: , Type: Size: Speed:

Interconnecting Circuit Breaker fif applicable):

Manufacturer: Type:

Load Rating (Amps): Interrupting Rating (Amps):

Trip Speed (Cycles):
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Interconnection Protective Relays /if applicable):

If IVIicroprocessor-Cohtrolled:

List of Functions and Adjustable Setpbints for the protective equipment or software:

Setpoint Function Minimum Maximum

1. J •

2 . .

3 . ^

4 . ^ ^ ^ ^

5 .

6.

If Discrete Components:

(Enclose Copy of any Proposed Time-Overcurrent Coordination Curves)

Manufacturer Type: Style/Cataiog No. Proposed Setting

Current Transformer Data (if applicabiei:

(Enciose Copy of Manufacturer's Excitation and Ratio Correction Curves)

Manufacturer: Type: "

Accuracy Ciass: Proposed Ratio Connection:

Manufacturer: Type:

Accuracy Class: Proposed Ratio Connection:

Potential Transformer Data (if applicabieh

Manufacturer: Type:

Accuracy Class: Proposed Ratio Connection:

Manufacturer: Type:

Accuracy Ciass: Proposed Ratio Connection:
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General Information

1. One-line diagram

Enclose site electrical one-line diagram showing the configuration of all Generating

Facility equipment, current and potential circuits, and protection and control schemes,

o The one-line diagram should include the project owner's name, project name,
project address, model numbers and nameplate sizes of equipment, including
number and nameplate electrical size information for solar panels, inverters, wind
turbines, disconnect switches, latitude and longitude of the project location, and tilt
angle and orientation of the photovoltaic array for solar projects,

o The diagram should also depict the metering arrangement required whether
installed on the customer side of an existing meter ("net metering/billing") or
directly connected to the grid through a new or separate delivery point requiring a
separate meter.

o List of adjustable set points for the protective equipment or software should be
included on the electrical one-line drawing,

o This one-line diagram must be signed and stamped by a licensed Professional
Engineer if the Generating Facility is larger than 50 kW.

o  Is One-Line Diagram Enclosed? Yes No
2. Site Plan

o. Enclose copy of any site documentation that indicates the precise physical
location of the proposed Generating Facility (Latitude & Longitude Coordinates
and USGS topographic map, or other diagram) and the proposed Point of
Interconnection.

o Proposed location of protective interface equipment on property (include address
if different from the Interconnection Customer's address)

o  Is Site Plan Enclosed? Yes No
3. Is Site Control Verification Form Enclosed? Yes No

4. Equipment Specifications

Include equipment specification information (product literature) for the solar
panels and inverter(s) that provides technical information and certification
information for the equipment to be installed with the application,
o Are Equipment Specifications Enclosed? Yes No

5. Protection and Control Schemes

o Enclose copy of any site documentation that describes and details the
operation of the protection and control schemes.

o  Is Available Documentation Enclosed? Yes No
o Enclose copies of schematic drawings for all protection and control

circuits, relay current circuits, relay potential circuits, and alarm/monitoring
circuits (if applicable)..

0 Are Schematic Drawings Enclosed? Yes No
6. Reaisterwith North Carolina Secretarv of State (if not an individuah

Applicant Signature

1 hereby certify that, to the best of my knowledge, ail the information provided

in this Interconnection Request Application Form is true and correct.
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For Interconnection Customer:

Signature Date:

(Authorized Agent of the Legal Entity)'

Print Name
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In the Matter of the Application of )

[Developer Name] for an ) SITE CONTROL VERIFICATION

Interconnection Agreement )

with [Utility Name] , )

I, [Authorized Signatory Name], .[Title] of [Developer Name], under penalty of perjury, hereby certify

that, [Developer Name] or Its affiliate has executed a written contract with the landowner(s) noted

below, concerning the property described below. I further certify that our written contract with the

landowner(s) specifies the agreed rental rate or purchase price for the property, as applicable, and

allows [Developer Name] or its affiliates to construct and operate a renewable energy power generation

facility on the property described below.

This verification Is provided to [Utility Name] In support of our application for an Interconnection

Agreement.

Landowner Name(s):

Land Owner Contact Information (Phone or e-mail):

Parcel or PIN Number: |

County:

Site Address:

Number of Acres under Contract (state range, If applicable):

Date Contract was executed

Term of Contract

[signature]

[Authorized Signatory Name]

[Authorized Signatory Name], being first duly sworn, says that [he/she] has read the foregoing

verification, and knows the contents thereof to be true to [his/her] actual knowledge.

Sworn and subscribed to before me this day of , 201 .

[signature]

[Authorized Signatory Name]

[Title], [Developer Name]

[Signature of Notary Public]

Notary Public

Name of Notary Public [typewritten or printed]

My Commission expires
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ATTACHMENTS

Generating Facility Pre-Application Report Form

Preamble and Instructions

An Interconnection Customer who requests a Pre-Application Report must submit this
Pre-Application Report Request by hand delivery, mail, e-mail, or fax to the Utility
along with the non-refundable fee of $300.

DISCLAIMER: Be aware that this Pre-Application Report is simply a snapshot in
time and is non- binding. System conditions can and do change frequently.

□ Check here if payment is enclosed. Fee is required for application to be
considered complete.

Date:

Interconnecting Customer Name (print):

Contact Person:

Mailing Address:

City: State: Zip Code:
Telephone (Daytime):

E-Mail Address:

Alternative Contact Information (e.g., system Installation contractor or coordinating

company) Name (print):

Role:

Contact Person:

Mailing Address:

City: State: Zip Code:
Telephone (Daytime):

E-Mail Address:

Facility Information:

1) Proposed Facility Location

Address (or cross-roads):

City: State: Zip Code:

□ Site Map provided (Google, MapQuest, etc.)
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□ Grid Coordinates - Latitude: Longitude:

□ Pole or Tower number If available:

2) Primary Energy Source
Choose one:

Renewable
[U 1. Solar - Photovoltaic
n 2. Solar - thermal
n 3. Blomass - landfill gas
n 4. Blomass - manure digester gas
n 5. Blomass - directed biogas
O 6. Blomass - solid waste
O 7. Blomass - sewage digester gas
O 8. Blomass - wood
O 9. Blomass - other (specify below)
n 10. Hydro power - run of river
n 11 ■ Hydro power - storage
n 12. Hydro power-tidal
n 13. Hydro power-wave
□ 14. Wind
O 15. Geothermal
□ 16. Other (specify below)

Non-Renewable
□ 17. Fossil Fuel - Diesel .
018. Fossil Fuel - Natural Gas (not
waste)
□ 19. Fossil Fuel - Oil
□ 20. Fossil Fuel - Goal
O 21. Fossil Fuel - Other (specify
below)
O 22. Other (specify below)

3) Prime Mover
Choose one:

1. □ Photovoltaic (PV) 5. □ Steam Turbine
2. □ Fuel Cell 6. □ Micro-turbine
3. □ Reciprocating Engine 7. □ Other, including Combined Heat and
4. □ Gas Turbine Power (specify below)

4) Type of Generator
Choose one:

1. □ Inverter-based Machine
2. □ Rotating Machine
3. □ Rotating Machine with Inverters

5) SIzeNamepiate Capacltv: kW

Maximum Generating Capacity Requested: kWAr.

6) Generator Configuration:

□ Single-phase ' □ Three Phase
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7) Interconnection Configuration

□ New Generation

□ Stand-alone

□ Addition to existing commercial or industrial customer's delivery

Customer's Electric Utility account number:

Customer's Electric meter number:

Is Customer's kW load, going to increase or decrease?

□ No

□ Yes, Details

Proposed Point of Interconnection on Customer-side of Utility meter

□ Addition to existing generation

□ Stand-alone

□ Addition to existing commercial or industrial customer's delivery

Customer's Electric Utility account number:

Customer's Electric meter number:

Is Customer's kW load going to increase or decrease?

□ No

□ Yes, Details
Type of Existing Generation:

Size of Existing Generation: . kWAc

Proposed Point of Interconnection on Customer-side of Utility meter

Additional Comments

y
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Attachment 4

Certification Codes and

Standards

ANSI C84.1-1995 Electric Power Systems and Equipment - Voltage Ratings (60
Hertz)

IEEE 1547, Standard for Interconnecting Distributed Resources with Electric Power
Systems (including use of IEEE 1547.1 testing protocols to establish
.conformity)

IEEE Std 100-2000, IEEE Standard Dictionary of Electrical and Electronic Terms

IEEE Std 519-1992, IEEE Recommended Practices and Requirements for
Harmonic Control in Electrical Power Systems

IEEE Std 037.108-1989 (R2002). IEEE Guide for the Protection of Network
Transformers

IEEE Std C37.90.1-1989 (R1994), IEEE Standard Surge Withstand Capability
(SWC) Tests for Protective Relays and Relay Systems

IEEE Std C37.90.2 (1995), IEEE Standard Withstand Capability of Relay
Systems to Radiated Electrortiagnetic Interference from Transceivers

IEEE Std C57.12.44-2000, IEEE Standard Requirements for Secondary Network
Protectors

IEEE Std C62.41.2-2002, IEEE Recommended Practice on Characterization of

Surges in Low Voltage (1000V and Less) AC Power Circuits

IEEE Std C62.45-1992 (R2002). IEEE Recommended Practice on Surge Testing for
Equipment Connected to Low-Voltage (1000V and Less) AC Power Circuits

NEMA MG 1-1998, Motors and Smalf Resources, Revision 3

NEMA MG 1-2003 (Rev 2004), Motors and Generators, Revision 1

NFPA 70 (2002), National Electrical Code

UL 1741, Inverters, Converters, Controllers and Interconnection
System Equipment for Use With Distributed Energy Resources

NO Certification Codes and Standards



Attachment 5

Certification of Generator Equipment Packages

I

1.0 Generating Facility equipment proposed for use separately or packaged with
other equipment in an interconnection system shall be considered certified for
interconnected operation if (1) it has been tested in accordance with industry
standards for continuous utility interactive operation in compliance with the appropriate
codes and standards referenced below by any Nationally Recognized Testing
Laboratory (NRTL) recognized by the United States Occupational Safety and Health
Administration to test and certify interconnection equipment pursuant to the relevant
codes and standards listed in Attachment 4 of the North Carolina Interconnection

Procedures, (2) it has been' labeled and is publicly listed by such NRTL at the time
of the Interconnection Request, and (3) such NRTL makes readily available for
verification all test standards and procedures it utilized in performing such equipment
certification, and, with consumer approval, the test data itself. The NRTL may make
such information available on its website and by encouraging such information to be
included in the manufacturer's literature accompanying the equipment.

2.0 The Interconnection Customer must verify that the intended use of the
equipment falls within the use or uses for which the equipment was tested, labeled,
and listed by the NRTL.

3.0 Certified equipment shall not require further type-test review, testing, or additional
equipment to meet the requirements of this interconnection procedure; however, nothing
herein shall preclude the need for an on-site commissioning test by the Parties to the
interconnection nor follow-up production testing by the NRTL.

4.0 If the certified equipment package includes only interface components
(switchgear, Inverters, or other interface devices), then an Interconnection Customer
must show that the generator or other electric source being utilized with the equipment
package is compatible with the equipment package and is consistent with the testing
and listing specified for this type of interconnection equipment.

5.0 Provided the generator or electric source, when combined with the equipment
package, is within the range of capabilities for which it was tested by the NRTL. and
does not violate the interface components' labeling and listing performed by the NRTL,
no further design review, testing or additional equipment on the Interconnection
Customer's side of the point of common coupling shall be required to meet the
requirements of the North Carolina Interconnection Procedures.

6.0 An equipment package does not include equipment provided by the Utility.

NC Certification of Generator Equipment Packages



Attachment 6

Interconnection Request Application Form
for Interconnecting a Certified Inverter-
Based Generating Facility No Larger than

20 kW

This Interconnection Request Application Form is considered complete when it
provides all applicable and correct information required below. Additional
information to evaluate the Interconnection Request may be required.

Processing Fee

A non-refundable processing fee of $100 must accompany this Interconnection
Request Application Form.

If the Interconnection Request is submitted solely due to a transfer of
ownership of the Generating Facility, the fee is $50.

Interconnection Customer

.  j Name:

Contact Person:

E-Mail Address:

Address:

City: State: Zip:

County:

Telephone (Day): (Evening):

Fax: ;
V.

Contact (if different than Interconnection Customer)

Name:_^

E-Mail Address:

Address:

City: State: Zip:

County: ^ ^

Telephone (Day): (Evening):

Fax:

NC 20 kW Inverter



Owner(s) of the Generating Facility:

Generating Facility Information

Facility Location (if different from above):

Address:

City: State: Zip:

County: ^

Utility: ■

Account Number:

Inverter Manufacturer: Model:

Nameplate Rating (each inverter): kW^AC^ (each inverter)
1

kVA (AC) (e.ach Inverter)

Volts (AC) (each inverter)

Single Phase: Three Phase:

System Design Capacity^: kW(AC) (system total)
kVA (AG) (system total)

For photovoltaic sources only:

Total panel capacity: kW(DG) (system total)

Maximum Physical Export CapabilitvGenerating Capacity Requested:^
(calculated)'' kW (ag)

For other sources:

Maximum Physical Export CapabilitvGenerating Capacity Requested:^
k\A/(AC)

Prime Mover: Photovoltaic □ Reciprocating EngineD

2 Total inverter capacity.
® At the Point of Interconnection, this Is the maximum possible export power that could flow back

to the utility. Unless special circumstances apply, load should not be subtracted from the System Design
Capacity.

* For a photovoltaic installation, the utility will calculate this value as the lesser of (1) the total kW
inverter capacity and (2) the total kW panel capacity (no DC to AC losses included, for simplicity).

NO 20 kW inverter



Fuel CelO Turbine □ Other □
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ENERGY SOURCE TABLE

Renewable Non-Renewable

H-1, Solar - Photovoltaic H-17. Fossil Fuel - Diesel

H-2. Solar-thermal H-18. Fossil Fuel - Natural Gas (not
H-3. Biomass - landfill gas waste)
H-4. Biomass - manure digester gas H-19. Fossil Fuel-Oil

H-5. Biomass - directed biogas H-20. Fossil Fuel - Coal

H-6. Biomass - solid waste H-21. Fossil Fuel - Other (specify below)
H-7. Biomass - sewage digester gas H-22. Other (specify below)
H-8. Biomass - wood

H-9. Biomass - other (specify below)
H-10. Hydro power-run of river
H-11. Hydro power - storage
H-12. Hydro power-tidal
H-13. Hydro power-wave
H-14. Wind

H-15. Geothermal

H-16. Other (specify below)

Energy Source: (choose from list above)

is the equipment UL 1741 Listed? Yes No

If Yes, attach manufacturer's cut-sheet showing UL 1741 listing

Estimated Installation Date: Estimated In-Service Date:

The 20 kW Inverter Process is available only for inverter-based Generating
Facilities no larger than 20 kW that meet the codes, standards, and certification
requirements of Attachments 3 and 4 of the North Carolina Interconnection
Procedures, or the Utility has reviewed the design or tested the proposed
Generating Facility and is satisfied that it is safe to operate.
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List components of the Generating Facility equipment package that are
currently certified:

Number Equipment Type Certifying Entity

1., ^

2 . :

3. _ ^

4., ^

5.

interconnection Customer Signature

I hereby certify that, to the best of my knowledge, the information provided in
this Interconnection Request Application Form is true. I agree to abide by the
Terms and Conditions for Interconnecting a Certified Inverter-Based Generating
Facility No Larger than 20 kW and return the Certificate of Completion when the
Generating Facility has been installed. ^

Signed: ^ ^

Title: Date:

Contingent Approval to Interconnect the Generating Facilitv (For Utilitv use onlvl

Interconnection of the Generating Facility is approved contingent upon the Terms
and Conditions for Interconnecting a Certified Inverter-Based Generating Facility
No Larger than 20 kW and return of the Certificate of Completion.

Utility Signature:

Title: Date: ^

Interconnection Request ID number:

Utility waives inspection/witness test? Yes No

NO 20 kW Inverter



V.

Certificate of Completion
for Interconnecting a Certified Inverter-Based

Generating Facility No Larger than 20 kW
Is the Generating Facility owner-installed? Yes No

Interconnection Customer

Name:

Contact Person:

E-Mail Address:

Address:

City: . State: Zip:

County: .

Telephone (Day): (Evening):

Fax:

Location of the Generating Facility (if different from above)

Address:

City: State: Zip:

Electrician

Name:

■ Company:

E-Mail Address:

Address:

City: J State: Zip:

County:

Telephone (Day): (Evening): ^

Fax:

License Number;

Date Approval to Install Generating Facility granted by the Utility:

NC 20 kW Inverter



Interconnection Request ID Number:

Inspection:

The Generating Facility has been installed and inspected in compliance with the
local building/electrical code of

Signed (Local electrical wiring inspector, on attach signed electrical inspection):

Signature:

Print Name: Date:

As a condition of interconnection, you are required to send/ email/ fax a copy of
this form along with a copy of the signed electrical permit to (insert Utility
information below):

Utility Name:

Attention:

E-Mail Address:

Address:

City: State: Zip:

Fax:

Approval to Energize the Generating Facility /For Utility use onM

Energizing the Generating Facility is approved contingent upon the Terms and
Conditions for Interconnecting a Certified Inverter-Based Generating Facility No
Larger than 20 kW.

Utility Signature:

Title: Date:

NO 20 kW Inverter
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Terms and Conditions

for Interconnecting a Certified Inverter-Based
Generating Facility No Larger than 20 kW

1.0 Construction of the Facility

The Interconnection Customer (Customer) may proceed to construct
(including operational testing not to exceed two hours) the Generating
Facility when the Utility approves the Interconnection Request and returns
it-to the Customer.

2.0 Interconnection and Operation

The Customer may interconnect the Generating Facility with the Utility's
System and operate in parallel with the Utility's System once all of the
following have occurred:

2.1 Upon completing construction, the Customer will cause the
Generating Facility to be inspected or otherwise certified by the
appropriate local electrical wiring inspector with jurisdiction, and

2.2 The Customer returns the Certificate of Completion to the Utility,
and

2.3 The Utility has either:

2.3.1 Completed its inspection of the Generating Facility to
ensure that all equipment has been appropriately installed
and that all electrical connections have been made in

accordance with applicable codes. All Inspections must
be conducted by the Utility, at its ownj^expense, within
ten Business Days after receipt of the Certificate of
Completion and shall take place at a time agreeable to
the Parties. Within ten (101 Business Davs of the

inspection. Tthe Utility shall provide a written statement
that the Generating Facility has passed Inspection or shall
notify the Customer of what steps it must take to pass
inspection as soon as practicable after the inspection
takes place; or

2.3.2 If the Utility does not schedule an inspection of the
Generating Facility within ten Business Days after
receiving the Certificate of Completion, the witness test is
deemed waived (unless the Parties agree othenvise); or

2.3.3 The Utility waives the right to inspect the Generating
Facility.

g
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2.4 The Utility has the right to disconnect the Generating Facility in the
event of improper installation or failure to return the Certificate of
Completion.

2.5 Revenue quality metering equipment must be installed and tested
in accordance with applicable American National Standards Institute
(ANSI) standards and all applicable regulatory requirements.

3.0 Safe Operations and Maintenance

The Customer shall be fully responsible to operate, maintain, and repair
the Generating Facility as required to ensure that it complies at all times
with the interconnection standards to which it has been certified.

The Customer shall not operate the Generating Facilitv is such a wav that

the Generating Facility would exceed the Maximum Generating Caoacitv

Requested.

4.0 Access

The Utility shall have access to the disconnect switch (if a disconnect
switch is required) and metering equipment of the Generating Facility at all
times. The Utility shall , provide reasonable notice to the Customer, when
possible, prior to using its right of access.

5.0 ■ Disconnection

The Utility may temporarily disconnect the Generating Facility upon the
following conditions:

5.1 For scheduled outages upon reasonable notice.

5.2 For unscheduled outages or emergency conditions.

5.3 If the Generating Facility does not operate in a manner consistent
with these Terms and Conditions.

5.4 The Utility shall inform the Customer in advance of any scheduled
disconnection, or as soon as is reasonable after an unscheduled
disconnection.

6.0 Indemnification

The Parties shall at all times indemnify, defend, and save the other Party
harmless from, any and all damages, losses, claims, including claims and
actions relating to injury to or death of any person or damage to property,
demand, suits, recoveries, costs and expenses, court costs, attorney fees,

10
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and all other obligations by or to third parties, arising out of or resulting
from the other Party's action or inactions of its obligations hereunder on
behalf of the indemnifying Party, except in cases of gross negligence or
intentional wrongdoing by the indemnified Party.

7.0 Insurance

All insurance policies must be maintained with insurers authorized to do
business in North Carolina. The Parties agree to the following insurance
requirements:

7.1 If the Customer is a residential customer of the Utility, the required
coverage shall be a standard homeowner's insurance policy with
liability coverage in the amount of at least $100,000 per occurrence.

7.2 For an interconnection Customer that is a non-residential customer

of the Utility proposing to interconnect a Generating Facility no
larger than 250 kW, the required coverage shall be comprehensive
general liability insurance with coverage in the amount of at least
$300,000 per occurrence.

7.3 The Customer may provide this insurance via a self-insurance
program if it has a self-insurance program established in accordance
with commercially acceptable risk management practices.

8.0 Limitation of Liabilitv

Each Party's liability to the other Party for any loss, cost, claim, injury, or
expense, including reasonable attorney's fees, relating to or arising from
any act or omission hereunder, shall be limited to the amount of direct
damage actually incurred. In no event shall either Party be liable to the
other Party for any indirect, special, incidental, consequential, or punitive
damages of any kind.

9.0 Termination

The agreement to interconnect and operate in parallel may be terminated
under the following, conditions:

9.1 By the Customer

By providing written notice to the Utility and physically and
permanently disconnecting the Generating Facility.

11
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9.2 By the Utility

If the Generating Facility faiis to operate for any consecutive
12-month period or the Customer faiis to remedy a violation of
these Terms and Conditions.

9.3 Permanent Disconnection

in the event this Agreement is terminated, the Utility shaii have the
right to disconnect its facilities or direct the Customer to disconnect
its Generating Facility.

9.4 Survival Rights

This Agreement shall continue in effect after termination to the
extent necessary to aliow or require either Party to fuifill rights or
obligations that arose under the Agreement.

10.0 Assignment/Transfer of Ownership of the Facility

10.1 , This Agreement shall not survive the transfer of ovi/nership of the
Generating Facility to a new owner.

10.2 The new owner must complete and submit a new Interconnection
Request agreeing to abide by these Terms and Conditions for
interconnection and parallel operations within 20 Business Days of
the transfer of ownership. The Utiiity shall acknowledge receipt and
return a signed copy of the Interconnection Request Application
Form within ten Business Days.

10.3 The Utility shall not study or inspect the Generating Facility unless
the new owner's Interconnection Request Application, Form indicates

that a Materiai Modification has occurred or is proposed.

12

NC 20 kW Inverter



ATTACHMENT?

System Impact Study Agreement

THIS AGREEMENT ("Agreement") is made and entered Into this day of
20 by and between

.  a

organized and existing under the laws of the
State of_ , ("Interconnection
Customer,") and ^ ^ , a

.  existing under the laws of the' State of
^ ("Utility"). The Interconnection

Customer and the Utility each may be referred to as a "Party," or collectively as
the "Parties."

RECITALS

WHEREAS, the Interconnection Customer is proposing to develop a Generating
Facility or generating capacity addition to an existing Generating Facility
consistent with the Interconnection Request completed by the Interconnection
Customer, Dated and received by the Utility on

; and

WHEREAS, the Interconnection Customer desires to interconnect the
Generating Facility with the Utility's System; and

WHEREAS, the Interconnection Customer has requested the Utility to perform a
system impact study to assess the impact of interconnecting the Generating
Facility with the Utility's System, and of any Affected Systems;

NOW, THEREFORE, in consideration of and subject to the mutual covenants
contained herein the Parties agree as follows;

1. When used in this Agreement, with initial capitalization, the terms
specified shall have the meanings indicated or the meanings specified
in the North Carolina Interconnection Procedures.

2. The Interconnection Customer elects and the Utility shall cause to
be performed a system impact study consistent with the North Carolina
Interconnection Procedures.

3. The scope of the system impact study shall be subject to the
assumptions set forth in Appendix A to this Agreement.
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4. A system impact study will be based upon the technical information
provided by Interconnection Customer in the Interconnection Request.
The Utility reserves the right to request additional technical information
from the Interconnection Customer as may reasonably become
necessary consistent with Good Utility Practice during the course of
the system impact study.

5. In performing the study, the Utility shall rely, to the extent
reasonably practicable, on existing studies of recent vintage. The
Interconnection Customer shall not be charged for such existing
studies; however, the Interconnection Customer shall be responsible
for charges associated with any new study or modifications to existing
studies that are reasonably necessary to perform the feasibility study.

6. The System Impact Study Report shall provide the following analyses
for the purpose of identifying any potential adverse system impacts .that
would result from the interconnection of the Generating Facility as
proposed:

6.1. Initial identification of any circuit breaker short circuit capability
limits exceeded as a result of the interconnection, conslderino the

Nameolate Capacity of the Generating Facilitv:

6.2. Initial identification of any thermal overload or voltage limit
violations resulting from the interconnection, considering the
Maximum Generating Caoacitv Requested:

6.3. Initial review of grounding requirements and electric system
protection

7. The System Impact Study shall model the impact of the Generating
Facility regardless of purpose in order to avoid the further expense and
interruption of operation for reexamination of feasibility and impacts if
the Interconnection Customer later changes the purpose for which the
Generating Facility is being installed.

8. The study shall include the feasibility of any interconnection at a
proposed project site where there could be multiple potential Points of

.  Interconnection, as requested by the Interconnection Customer and at
the Interconnection Customer's cost.

9. A System Impact Study shall consist of a short circuit analysis, a
stability analysis, a power flow analysis, voltage drop and flicker
studies, protection and set point coordination studies, and grounding
reviews, as necessary.
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10. The System Impact Study will also include an analysis of
distribution and transmission impacts as may be necessary to
understand the impact of the proposed Generation Facility on
electric system operation.

11. A. System Impact Study shall state the assumptions upon which it is
based, state the results of the analyses, and provide the requirement
or potential impediments to providing the requested interconnection
service.

12. The System Impact Study will provide the Preliminary Estiniated
Upgrade Charge, which is a preliminary indication of the cost and
length of time that would be necessary to correct any System problems
identified in those analyses and implement the interconnection

13. The System Impact Study will provide the Preliminary Estimated
Interconnection Facilities Charge, which is a preliminary indication of
the cost and length of time that would be necessary to provide the
Interconnection Facilities.

14. A system impact study shall provide the information outlined in Section
1.3.2 of the Interconnection Procedures.

15. A distribution System Impact Study shall incorporate a distribution load
flow study, an analysis of equipment interrupting ratings, protection
coordination study, voltage drop and flicker studies, protection and set
point coordination studies, grounding reviews, and the impact on
electric system operation, as necessary.

16. Affected Systems may participate in the preparation of a System
Impact Study, with a division of costs among such, entities as they may
agree. All Affected Systems shall be afforded an opportunity to review
and comment upon a System Impact Study that covers potential
adverse system impacts on their electric systems, and the
Utility has 20 additional Business Days to complete a system
impact study requiring review by Affected Systems.

17. The Utility shall have an additional 15 Business Days from the
• time set forth in Section 19.0 the System Impact Study Agreement to
complete the dual scenario System Impact Study reports for a Project
B.
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18. If the Utility uses a queuing procedure for sorting or prioritizing projects
and their associated cost responsibilities for any required Network
Upgrades, the System Impact Study shall consider all generating
facilities, (and with respect to paragraph 18.3 beiow, any identified
Upgrades associated with such interconnection with a lower Queue
Number) that, on the date the system impact study is commenced -

18.1. Are directly interconnected with the Utility's electric system; or

18.2. Are interconnected with Affected Systems and may have an impact
on the proposed interconnection; and

18.3. Have a pending Interconnection Request to interconnect with
. the Utility's electric system with a lower Queue Number.

19. The System Impact Study shall be completed within a total of
65 Business Days if transmission system impacts are studied, and
50 Business Days if distribution system impacts are studied, but in any
case, shall not take longer than a total of 65 Business Days unless the
study involves Affected Systems per Section 16.0 or the studied
Interconnection Request is a Project B per Section 17.0. The period of
time for the Utility'to complete the System Impact Study shall be tolled
during any period that the Utility has requested information in writing
from the Interconnection Customer necessary to complete the Study
and such request is outstanding.

20. Any study fees shall be based on the Utility's actual costs and will be
deducted from the Interconnection Facilities deposit made by the
Interconnection Customer at the time of the Interconnection Request.
After the study is completed, the Utility shall deliver a summary of-
professional time.

21. The Interconnection Customer must pay any study costs that
exceed the Interconnection Request Deposit without interest within 20
Business Days of receipt of the invoice. If the deposit exceeds the
invoiced fees or the Interconnection Customer's costs exceed the

aggregate deposits received and the Interconnection Customer
withdraws the Interconnection Request, the amount of funds equal to
the difference will be settled in accordance with Section 6.3 of the NC

interconnection Standard.

22. Governing Law. Regulatory Authoritv. and Rules

The validity, interpretation and enforcement of this Agreement and
each of its provisions shall be governed by the laws of the State of
North Carolina, without regard to its conflicts of law principles. This
Agreement is subject to all Applicable Laws and Regulations. Each
Party expressly reserves the right to seek changes in, appeal, or
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otherwise contest any laws, orders, or regulations of a Governmental
Authority.

23. Amendment

The Parties may amend this Agreement by a written instrument
duly executed by both Parties.

24. No Third-Partv Beneficiaries

This Agreement is not intended to and does not create rights,
remedies, or benefits of any character whatsoever in favor of
any persons, corporations, associations, or entities other than the
Parties, and the obligations herein assumed are solely for the use and
benefit of the Parties, their successors in interest and where permitted,
their assigns.

25. Waiver

25.1. The failure of a Party to this Agreement to insist, on any occasion,
upon strict performance of any provision of this Agreement will not
be considered a waiver of any obligation, right, or duty of, or
imposed upon, such Party.

25.2. Any waiver at any time by either Party of its rights with respect to
this Agreement shall not be deemed a continuing waiver or a
waiver with respect to any other failure to comply with any other
obligation, right, duty of this Agreement. Termination, or default of
this Agreement for any reason by Interconnection Customer shall
not constitute a waiver of the Interconnection Customer's legal
rights to obtain an interconnection from the Utility. Any waiver of
this Agreement shall, if requested, be provided in writing.

26. Multiple Counterparts

This Agreement may be executed in two or more counterparts, each of
which Is deemed an original but all constitute one and the
same instrument.

27. No Partnership

r

This Agreement shall not be interpreted or construed to create an
association, joint venture, agency relationship, or partnership between
the Parties or to impose any partnership obligation or partnership
liability upon either Party. Neither Party shall have any right, power or,
authority to enter into any agreement or undertaking for, or act on
behalf of, or to act as or be an agent or representative of, or to
otherwise bind, the other Party.
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28. Severabilitv

If any provision or portion of this Agreement shall for any reason be held
or adjudged to be invalid or illegal or unenforceable by any court of
competent jurisdiction or other Governmental Authority, (1) such
portion or provision shall be deemed separate and independent, (2) the
Parties shall negotiate in good faith to restore insofar as practicable the
benefits to each Party that were affected by such ruling, and (3) the
remainder of this Agreement shall remain in full force and effect.

29. Subcontractors

Nothing in this Agreement shall prevent a Party from utilizing the
services of any subcontractor as it deems appropriate to perform its
obligations under this Agreement; provided, however, that each Party
shall require its subcontractors to comply with ail applicable terms
and conditions of this Agreement in^ providing such services and
each Party shall remain primarily liable to the other Party for the
performance of such subcontractor.

29.1. The creation of any subcontract relationship shall not relieve the
hiring Party of any of its obligations under this Agreement. The
hiring Party shall be fully responsible to the other Party for the acts
or omissions of any subcontractor the hiring Party hires as if no
subcontract had been made; provided, however, that in no event
shall the Utility be liable for the actions or inactions of the
Interconnection Customer or its subcontractors with respect to
obligations of the interconnection Customer under this Agreement.
Any applicable obligation imposed by this Agreement upon the
^hiring Party shall be equally binding upon, and shall be construed
as having application to, any subcontractor of such Party.

29.2. The obligations under this article will not be limited in any way by
any limitation of subcontractor's insurance.
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30. Reservation of Rights

The Utility shall have the right to make a unilateral filing with the
Commission to modify this Agreement with respect to any rates, terms
and conditions, charges, or classifications of service, and the
Interconnection Customer shall have the right to make a unilateral filing
with the Commission to modify this Agreement; provided that each
Party shall have the right to protest any such filing by the other
Party and to participate fully in any proceeding before the Commission
in which such modifications may be considered. Nothing in this
Agreement shall limit the rights of the Parties except to the extent that
the Parties otherwise agree as provided herein.

IN WITNESS WHEREOF, the Parties have caused this Agreement to be duly
executed by their duly authorized officers or agents on the day and year first
above written.

[Insert name of Utility] [Insert name of Interconnection Customer]

Signed Signed

Name (Printed): Name (Printed):

Title
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v_.

Assumptions Used in Conducting the System Impact Study

The system impact study shall be based upon the Interconnection Request,
subject to any modifications in accordance with the Interconnection Procedures,
and the following assumptions:

1) Designation of Point of Interconnection and configuration to be studied.

2) Designation of alternative Points of Interconnection and configuration.

1) and 2) are to be completed by the Interconnection Customer. Other
assumptions (listed below) are to be provided by the interconnection Customer
and the Utility.
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ATTACHMENTS

Facilities Study Agreement

THIS AGREEMENT ("Agreement") is made and entered into this day of
20 by and between , a

organized and existing under the laws of the State
of . , ("Interconnection Customer,") and,

,  a
existing under the laws of the State of , ("Utility"). The interconnection
Customer and the Utility each may be referred to as a "Party," or collectively as the
"Parties."

RECITALS

WHEREAS, the Interconnection Customer is proposing to develop a Generating Facility
or generating capacity in addition to an existing Generating Facility consistent with-the
Interconnection Request Application Form completed by the Interconnection Customer,
dated and received by the Utility on ;
and the single-line drawing provided by the Interconnection Customer, dated

and- received by the Utility on and

WHEREAS, the Interconnection Customer desires to interconnect the Generating Facility
with the Utility's System; and

WHEREAS, the Utility has completed a System Impact Study and provided the results of
said study to the Interconnection Customer (this recital to be omitted if the Parties have
agreed to forego the system impact study); and

WHEREAS, the Interconnection Customer has requested the Utility to perform a Facilities
Study to specify and estimate the cost of the equipment, engineering, procurement and
construction work needed to implement the conclusions of the system impact study and/or
any other relevant studies in accordance with Good Utility Practice to physically and
electrically connect the Generating Facility with the Utility's System;

NOW, THEREFORE, in consideration of and subject to the mutual covenants contained
herein the Parties agree as follows:

1. When used in this Agreement, with initial capitalization, the terms specified
shall have the meanings indicated or the meanings specified in the North
Carolina Interconnection Procedures.

2. The Interconnection Customer elects and the Utility shail cause to be
performed a facilities study consistent with the North Carolina
Interconnection Procedures.

3. The scope of the facilities study shall be subject to data provided in
Appendix A to this Agreement.
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4. the facilities study shaii specify and estimate the cost of the equipment,
engineering, procurement and construction work (including overheads)
needed to implement the conclusions of the system impact studies. The
faciiities study shall also identify (1) the eiectrical switching configuration of
the equipment, including, without limitation, transformer, switchgear, meters,
and other station equipment, (2) the nature and estimated cost of the Utility's
Interconnection Facilities and Upgrades necessary to accomplish the
interconnection, and (3) an estimate of the construction time required to
complete the installation of such facilities.

if the study is for a Project B, the study shaii assume the interdependent
Project A is interconnected.

5. The Utiiity may propose to group faciiities required for more than one
interconnection Customer in order to minimize facilities costs through
economies of scale, but any Interconnection Customer may.require the
instailation of facilities required for its own Generating Facility if it is willing to
pay the costs of those facilities

6. A deposit of the good faith estimated faciiities study.cost is required from the
interconnection Customer. If the unexpended portion of the Interconnection
Request deposit made for the interconnection Request exceeds the
estimated cost of the faciiities study, no payment will be required of the
Interconnection Customer.

7. In cases where Upgrades are required, the facilities study must be
completed within 45 Business Days of the Utility's receipt of this Agreement,
or completion of the Faciiities Study for an Interdependent Project A
whichever is later, in cases where no Upgrades are necessary, and the
required facilities are limited to interconnection Facilities, the facilities study
must be completed within 30 Business Days. The period of time for the
Utility to complete the Facilities Study shall be tolled during any period that
the Utility has requested information in writing from the Interconnection
Customer necessary to ■ complete the Study and such request is
outstanding.

8. Once the facilities study is completed, a facilities study report shall be
prepared and transmitted to the Interconnection Customer.

9. Any study fees shall be based on the Utility's actual costs and will be
deducted from the Interconnection Request deposit made by the
Interconnection Customer at the time of the, Interconnection Request. After
the study is completed the Utility shall deliver a summary of professional
time.

10. The Interconnection Customer must pay any study costs that exceed the
Interconnection Request deposit without interest within 20 Business Days of
receipt of the invoice, if the unexpended portion of the Interconnection
Request deposit exceeds the invoiced fees and the interconnection
Customer withdraws the Interconnection Request, the Utility shall make

2
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refund to the Customer pursuant to Section 6.3 of the North Carolina
Interconnection Procedures.

11. Governing Law. Regulatory Authority, and Rules

The validity, interpretation and enforcement of this Agreement and each of
its provisions shall be governed by the laws of the State of North Carolina,
without regard to its conflicts of law principles. This Agreement is subject to
all Applicable Laws and Regulations. Each Party expressly reserves the
right to seek changes in, appeal, or otherwise contest any laws, orders,- or
regulations of a Governmental Authority.

12. . Amendment

The Parties may amend this Agreement by a written instrument duly
executed by both Parties.

13. No Third-Party Beneficiaries

This Agreement is not intended to and does not create rights, remedies, or
benefits of any character whatsoever in favor of any persoiis, corporations,
associations, or entities other than the Parties, and the obligations herein
assumed are solely for the use and benefit of the Parties, their successors in
interest and where permitted, their assigns.

14. Waiver

The failure of a Party to this Agreement to insist, on any occasion, upon
strict performance of any provision of this Agreement will not be considered
a waiver of any obligation, right, or duty of, or imposed upon, such Party.

Any waiver at any time by either Party of its rights with respect to this
Agreement shall not be deemed a continuing waiver or a waiver with respect
to any other failure to comply with any other obligation, right, duty of this
Agreement. Termination or default of this Agreement for any reason by
Interconnection Customer shall not constitute a waiver of the Interconnection

Customer's legal rights to obtain an interconnection from the Utility. Any
waiver of this Agreement shall, if requested, be provided in writing.

15. Multiple Counterparts

This Agreement may be executed in two or more counterparts, each of
which is deemed an original but all constitute one and the same instrument.

16. No Partnership

This Agreement shall not be interpreted or construed to create an
association, joint venture, agency relationship, or partnership between the
Parties or to impose any partnership obligation or partnership liability upon
either Party. Neither Party shall have any right, power or authority to enter
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■ into any agreement or undertaking for, or act on behalf of, of to act as or be
an agent or representative of, or to otherwise bind, the other Party.

17. Severabilitv

if any provision or portion of this Agreement shall for any reason be held or
adjudged to be invalid or illegal or unenforceable by any court of competent
jurisdiction or other Governmental Authority, (1) such portion or provision
shall be deemed separate and independent, (2) the Parties shall negotiate in
good faith to restore insofar as practicable the benefits to each Party that
were affected by such ruling, and (3) the remainder of this Agreement shall
remain in full force and effect.

18. Subcontractors

Nothing in this Agreement shall prevent a Party from utilizing the services of
any subcontractor as it deems appropriate to perform its obligations under
this Agreement: provided, however, that each Party shall require its
subcontractors to comply with all applicable terms and conditions of this
Agreement in providing such services and each Party shall remain primarily
liable to the other Party for the performance of such subcontractor.

The creation of any subcontract relationship shall not relieve the hiring Party
of any of its obligations under this Agreement. The hiring Party shall be fully
responsible to the other Party for the acts or omissions of any subcontractor
the hiring Party hires as if no subcontract had been made; provided,
however, that in no event shall the Utility be liable for the actions or inactions
of the Interconnection Customer or its subcontractors with respect to
obligations of the Interconnection Customer under this Agreement. Any
applicable obligation imposed by this Agreement upon the hiring Party shall
be equally binding upon, and shall be construed as having application to,
any subcontractor of such Party.

The obligations under this article will not be limited in any way by any
limitation of subcontractor's insurance.

19. Reservation of Rights

The Utility shall have the right to make a unilateral filing with the
Commission to modify this Agreement with respect to any rates, terms and
conditions, charges, or classifications of service, and the Interconnection
Customer shall have the right to make a unilateral filing with the Commission
to modify this Agreement; provided that each Party shall have the right to
protest any such filing by the other Party and to participate fully in any
proceeding before the Commission in which such modifications may be
considered. Nothing in this Agreement shall limit the rights of the Parties
except to the extent that the Parties otherwise agree as provided herein.

IN WITNESS WHEREOF, the Parties have caused this Agreement to be duly executed
by their duly authorized officers or agents on the day and year first above written.

4
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For the Utility

Name:

Print Name:

Title:

Date

For the Interconnection Customer

Name:

Print Name:

Title:

Date
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Facilities Study Agreement
Appendix A

Data to Be Provided by the Interconnection Customer with the Facilities
Study Agreement

Provide location plan and simplified one-line diagram of the plant and station
facilities. For staged projects, please indicate future generation, circuits, etc.

On the one-line diagram, indicate the generation capaGltvMaximum Generating
Caoacitv Reguested attached at each metering location. (Maximum load on CT/PT)

On the one-line diagram, indicate the location of auxiliary power. (Minimum load on
CT/PT) Amps

One set of metering is required for each generation connection to the new ring bus
or existing Utility station. Number of generation connections:

Will an alternate source of auxiliary power be available during CT/PT maintenance?

Yes No

Will a transfer bus on the generation side of the metering require that each meter set
be designed for the total plant generation? Yes No

(Please indicate on the one-line diagram).

What type of control system or PLC will be located at the Generating Facility?

What protocol does the control system or PLC use?

Please provide a 7.5-minute quadrangle map of the site. Indicate the plant,
station, distribution line, and property lines.

Physical dimensions of the proposed interconnection station:
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Bus length from generation to Interconnection station:

Line length from interconnection station to Utility's System..

Tower number observed in the field (Painted on tower leg)*:

Number of third party easements required for lines*:

* To be completed in coordination with Utility.

Is the Generating Facility located in Utility's service area?

Yes No j If No, please provide name of local provider:

Please provide the following proposed schedule dates;

Begin Construction DMe:

Generator step-up transformers Date:
receive back feed power

Generation Testing Date:

Commercial Operation Date:
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Attachment 9

NORTH CAROLINA

INTERCONNECTION AGREEMENT

For State-Jurisdictional Generator Interconnections

Effective May 15, 2015

Docket No. E-100, Sub 101

Between

Utility Name

And

Customer Name

"Project Name"
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This Interconnection Agreement ("Agreement") is made and entered into this
day of , 20_, by

("Utility"), and

("Interconnection Customer") each hereinafter sometimes referred to individually
as "Party" or both referred to collectively as the "Parties."

Utility Information

Utility:

Attention:

Address:

City: , State: Zip:

Phone: Fax:

Interconnection Customer Information

Name:

Project Name:

Attention:

E911 Address:

City: State: Zip:

Phone: Fax:

County:

In consideration of the mutual covenants set forth herein, the Parties agree as follows:

Article 1. Scope and Limitations of Agreement

1.1 ADplicabilitv

This Agreement shall be used for all Interconnection Requests submitted under
the North Carolina Interconnection Procedures except for those submitted under
the 20 kW Inverter Process in Section 2 of the Interconnection Procedures.
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1.2 Purpose

If an Interim Interconnection Agreement, this Agreement documents the Utility's
ability to interconnect the Generating Facility and provides the Preliminary
Estimated Interconnection Facilities Charge and the Preliminary Estimated System
Upgrade Charge that was developed in the System Impact Study. Milestones
have not been established and the Utility offers no estimate on when the required
facilities might be installed.

If a Final Interconnection Agreement, this Agreement governs the terms and
conditions under which the Interconnection Customer's Generating Facility will
interconnect with, and operate in parallel with, the Utility's System.

1.3 No Agreement to Purchase or Deliver Power or RECs

This Agreement does not constitute an agreement to purchase or deliver the
Interconnection Customer's power or Renewable Energy Certificates (RECs).
The purchase or delivery of power, RECs that might result from the operation of
the Generating Facility, and other services that the Interconnection Customer may
require will be covered under separate agreements, if any. The Interconnection
Customer will be responsible for separately making all necessary arrangements
(including scheduling) fordelivery of electricity with the applicable Utility.

1.4 Limitations

Nothing in this Agreement is intended to affect any other agreement between the
Utility and the Interconnection Customer.

1.5 Responsibilities of the Parties

1.5.1 The Parties shall perform all obligations of this Agreement in accordance
with all Applicable Laws .and Regulations, Operating Requirements, and
Good Utility Practice.

1.5.2 The Interconnection Customer shall construct, interconnect, operate and
maintain its Generating Facility and construct, operate, and maintain its
Interconnection Facilities in accordance with the applicable
manufacturer's recommended maintenarice schedule, and in accordance
with this Agreement, and with Good Utility Practice.

1.5.3* The Utility shall construct, operate, and maintain its System and
Interconnection Facilities in accordance with this Agreement, and
with Good Utility Practice.

1.5.4 The Interconnection Customer agrees to construct its facilities or
systems in accordance with applicable specifications that meet or
exceed those provided by the National Electrical Safety Code, the
American National Standards Institute, IEEE, Underwriters' Laboratories,
and Operating Requirements in effect at the time of construction and
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other applicable national and state codes and standards. The
Interconnection Customer agrees to design, install, maintain, and
operate its Generating Facility so as to reasonably minimize the
likelihood of a disturbance adversely affecting or impairing the System or
equipment of the Utility and any Affected Systems.

1.5.5 Each Party shall operate, maintain, repair, and inspect, and shall be
fully responsible for the facilities that it now or subsequently may own
unless otherwise specified in the Appendices to this Agreement. Each
Party shall be responsible for the safe installation, maintenance, repair
and condition of their respective lines and appurtenances on their
respective sides of the point of change of ownership. The Utility and the
Interconnection Customer, as appropriate, shall provide Interconnection
Facilities that adequately protect the Utility's System, personnel, and
other persons from damage and injury. The allocation of responsibility for
the design, installation, operation, maintenance and ownership of
Interconnection Facilities shall be delineated in the Appendices to this
Agreement.

1.5.6 The Utility shall coordinate with all Affected Systems to support the
interconnection.

1.5.7 The Customer shall not operate the Generating Facllitv is such a way

that the Generating Facility would exceed the Maximum Generating

Capacity Requested.

1.6 Parallel Operation Obligations

Once the Generating Facility has been authorized to commence parallel
.  operation, the Interconnection Customer shall abide by all rules and procedures

pertaining to the parallel operation of the Generating Facility in the applicable
control area, including, but not limited to: 1) any rules and procedures concerning
the operation of generation set forth in Commission-approved tariffs or by the
applicable system operator(s) for the Utility's System and; 2) the Operating
Requirements set forth in Appendix 5 of this Agreement.

1.7 Metering

The Interconnection Customer shall be responsible for the Utility's reasonable and
necessary cost for the purchase, installation, operation, maintenance, testing,
repair, and replacement of metering and data acquisition equipment specified in
Appendices 2 and 3 of this Agreement. The Interconnection Customer's metering
(and data acquisition, as required) equipment shall conform to applicable industry
rules and Operating Requirements.

1.8 Reactive Power
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1.8.1 The—If the Generating Facility is interconnected to the Utility's

Distribution System, the Interconnection Customer shall design its
Generating Facility to have reactive power capability as reouired bv
IEEE 1547. maintain a comnoGitn nnwnr dplivp.ry nt mntiniimi^ mfnri
powor output at tho Point of Intorconnection at a power factor within the
rango of 0.95 loading to 0.95 lagging, unless the Utility has established
different requirements that apply to all similarly situated gerierators in
the control area on a comparable basis, and (2) maintain a composite
power delivery at the Point of Interconnection at approximately unity

power factor, unless the Utility has specific requirements for the

Generatino Facility to utilize the required reactive power capability. The
requirements of this paragraph shall not apply to wind generators.

1.8.2 If the Generating Facility is interconnected to the Utility's Transmission

System, the Interconnection Customer shall desian its Generating

Facility to have the capability to operate at 0.95 leading to 0.95 laaaino at

the Maximum Generatino Capacity Requested at the Point of

Interconnection, unless the Utility has established different reauirements

that apply to all similarly situated generators in the control area on a

comparable basis.

1.8.22 The Utility is required to pay the Interconnection Customer for reactive
power that the Interconnection Customer provides or absorbs from the
Generating Facility when the Utility requests the Interconnection
Customer to operate its Generating Facility outside the range
specified in Article 1.8.1 or outside the range established by the Utility
that applies to all similarly situated generators in the control area. In
addition, if the Utility pays its own or affiliated generators for reactive
power service within the specified range, it must also pay the
Interconnection Customer.

1,8.M Payments shall be in accordance with the Utility's applicable rate
schedule then in effect unless the provision of such service(s) is subject
to a regional transmission organization or independent system operator
FERC-approved rate schedule.-To the extent that no rate schedule is in
effect at the time the Interconnection Customer is required to provide or
absorb reactive power under this Agreement, the Parties agree to
expeditiously file such rate schedule and agree to support any request for
waiver of any prior notice requirement in order to compensate the
Interconnection Customer from the time service commenced.

1.9 Capitalized Terms

Capitalized terms used herein shall have the meanings specified in the Glossary of
Terms in Attachment 1 of the North Carolina Interconnection Procedures or the

body of this Agreement.
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Article 2. Inspection, Testing, Authorization, and Right of Access

2.1 Equipment Testing and Inspection

2.1.1 The interconnection Customer shall test and Inspect its Generating
Facility and Interconnection Facilities prior to interconnection. The
Interconnection Customer shall notify the Utility of such activities no fewer
than ten (10) Business Days (or as may be agreed to by the Parties) prior
to such testing and inspection. Testing and inspection shall occur on a
Business Day, unless otherwise agreed to by the Parties. The Utility may,
at its own expense, send qualified personnel to the Generating Facility
site to inspect the ■ interconnection and observe the testing. The
interconnection Customer shall provide the Utility a written test report
when such testing and inspection is completed.

2.1.2 The Utility shall provide the Interconnection Customer written
acknowledgment that it has received the Interconnection Customer's
written test report. Such written acknowledgment shall not be deemed
to be or construed as any representation, assurance, guarantee, or
warranty'by the Utility of the safety, durability, suitability, or reliability of
the Generating Facility or any associated control, protective, and safety
devices owned or controlled by the Interconnection Customer or
the quality of power produced by the Generating Facility.

.  2.2 Authorization Required Prior to Parallel Operation

2.2.1 The Utility shall use Reasonable Efforts to list applicable parallel
operation requirements in Appendix 5 of this Agreement. Additionally,
the Utility shall notify the interconnection Customer of any changes to
these requirements as soon as they are known. The Utility shall make
Reasonable Efforts to cooperate with the Interconnection Customer in
meeting requirements necessary for the Interconnection Customer to
commence parallel operations by the in-service date.

2.2.2 The Interconnection Customer shall not operate its Generating Facility in
parallel with the Utility's System without prior written authorization of the
Utility. The Utility will provide such authorization once the Utility receives
notification that the Interconnection Customer has complied with all .
applicable parallel operation requirements. Such authorization shall not
be unreasonably withheld, conditioned, or delayed.

2.3 Right of Access

^  2.3.1 Upon reasonable notice, the Utility may send a qualified person to the
j  premises of the Interconnection Customer at or immediately before the

time the Generating Facility first produces energy to inspect the
interconnection, and observe the corhmissioning of the Generating
Facility (including any required testing), startup, and operation for a
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period of up to three (3) Business Days after initial start-up of the unit.
In addition, the Interconnection Customer shall notify the Utility at least
five (5) Business Days prior to conducting any on-site verification testing
of the Generating Facility.

2.3.2 Following the initial inspection process described above, at reasonable
hours, and upon reasonable notice, or at any time without notice in the
event of an emergency or hazardous condition, the Utility shall have
access to the Interconnection Customer's premises for any reasonable
purpose in connection with the performance of the obligations imposed
on it by this Agreement or if necessary to meet its. legal obligation to
provide service to its customers.

2.3.3 Each Party shall be responsible for its own costs associated with
following this Article.

Article 3. Effective Date, Term, Termination, and Disconnection

3.1 Effective Date

This Agreement shall become effective upon execution by the Parties.

3.2 Term of Agreement

This Agreement shall become effective on the Effective Date and shall remain In
effect for a" period of ten (10) years from the Effective Date or such other longer
period as the Interconnection Customer may request and shall be automatically
renewed for each successive one-year period thereafter, unless terminated earlier
in accordance with Article 3.3 oTthis Agreement.

3.3 Termination

No termination shall become effective until the Parties have complied with ail
Applicable Laws and Regulations applicable to such termination.

3.3.1 The Interconnection Customer may terminate this Agreement at any
time by giving the Utility 20 Business Days written notice and physically
and permanently disconnecting the Generating Facility from the Utility's
System.

3.3.2 The Utility may terminate this agreement for failure to comply with the
requirements of Article 7.1.2 or Article 7.1.3.

3.3.3 Either Party may terminate this Agreement after Default pursuant to
Article 7.6.

3.3.4 Upon termination of this Agreement, the Generating Facility will be
disconnected from the Utility's System. All costs required to effectuate
such disconnection shall be borne by the terminating Party, unless
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such termination resulted from the non-terminating Party's Default of this
Agreement or such non-terminating Party otherwise is responsible for
these costs under this Agreement.

3.3.5 The termination of this Agreement shall not relieve either Party of its
liabilities and obligations, owed or continuing at the time of the
termination, including any remaining term requirements for payment of
Charges that are billed under a monthly payment option as prescribed in
Article 6.

3.3.6 The provisions of this article shall survive termination or expiration of
this Agreement.

3.4 Temporary Disconnection

Temporary disconnection shall continue only for so long as reasonably necessary
under Good Utility Practice.

3.4.1 Emergency Conditions

"Emergency Condition" shall mean a condition or situation: (1) that in the
judgment of the Party making the claim is imminently likely to endanger
life or property; or (2) that, in the case of the Utility, is imminently likely
(as determined in a non-discriminatory manner) to cause a material
adverse effect on the security of, or damage to the Utility's System, the
Utility's Interconnection Facilities or the systems of others to which the
Utility's System is directly connected; or (3) that, in the case of the
Interconnection Customer, is imminently likely (as determined in a non-
discriminatory manner) to cause a material adverse effect on the
security of, or damage to, the Generating Facility or the Interconnection
Customer's Interconnection Facilities.

Under Emergency Conditions, the Utility may immediately suspend
interconnection service and temporarily disconnect the Generating
Facility. The Utility shall notify the Interconnection Customer promptly
when it becomes aware of an Emergency Condition that may
reasonably be expected to affect the Interconnection Customer's
operation of the Generating Facility. The Interconnection Customer shall
notify the Utility promptly when it becomes aware of an Emergency
Condition that may reasonably be expected to affect the Utility's System
or any Affected Systems. To the extent information is known, the
notification shall describe the Emergency Condition, the extent of the
damage or deficiency, the expected effect on the operation of both
Parties' facilities and operations, its anticipated duration, and the
necessary corrective action.

3.4.2 Routine Maintenance. Construction, and Repair
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The Utility may interrupt interconnection service or curtail the output of
the Generating Facility and temporariiy disconnect the Generating-
Facility from the Utility's System when necessary for routine
maintenance, construction, and repairs on the Utility's System. The
Utility shall provide the Interconnection Customer with five (5) Business
Day notice prior to such interruption. The Utility shall use Reasonable
Efforts to coordinate such reduction or temporary disconnection with
the Interconnection Customer.

'3.4.3 Forced Qutaoes

During any forced outage, the Utility may suspend interconnection
service to effect immediate repairs on the Utility's System. The Utility
shall use Reasonable Efforts to provide the Interconnection Customer
with prior notice, if prior notice is not given, the Utility shall, upon
request, provide the Interconnection Customer written documentation
after the fact explaining the circumstances of the disconnection.

3.4.4 Adverse Operating Effects

The Utility shall notify the Interconnection Customer as soon as
practicable if, based on Good Utility Practice, operation of the
Generating Facility may cause disruption or deterioration of service to
other customers served from the same electric system, or if operating
the Generating Faciiity could cause damage to the Utility's System or
Affected Systems. Supporting documentation used to reach the
decision to disconnect shall be provided to the Interconnection
Customer upon request. If, after notice, the Interconnection Customer
fails to remedy the adverse operating effect within a reasonable time,
the Utility may disconnect the Generating Facility. The Utility shall
provide the Interconnection Customer with five (5) Business Day notice
of such disconnection, unless the provisions of Article 3.4.1 apply.

3.4.5 Modification of the Generating Facility

The interconnection Customer must receive written authorization from
the Utility before making a Material Modification or any other change
to the Generating Facility that may have a material impact on the
safety, or reliability of the Utility's System. Such authorization shall not
be unreasonably withheld. Modifications shall be done in accordance
with Good Utility Practice. If the Interconnection Customer makes such
modification without the Utility's prior written authorization, the latter
shall have the right to temporarily disconnect the Generating Facility.

3.4.6 Reconnection

The Parties shall cooperate with each other to restore the Generating
Facility, Interconnection Facilities, and the Utility's System to their
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■ normal operating state as soon as reasonably practicable following a
temporary or emergency disconnection.

Article 4. Cost Responsibility for Interconnection Facilities and Distribution
Upgrades

4.1 Interconnection Facilities

4.1.1 The Interconnection Customer shall pay for the cost of the
Interconnection Facilities itemized in Appendix 2 of this Agreement.
The Utility shall provide a best estimate cost, including overheads, for
the purchase and construction of its Interconnection Facilities and
provide a detailed itemization of such costs. Costs associated with
Interconnection Facilities may be shared with other entities that may
benefit from such facilities by agreement of the Interconnection
Customer, such other entities, and the Utility.

4.1.2 The Interconnection Customer shall be responsible for its share of all
reasonable expenses, including overheads, associated with (1) owning,
operating, maintaining, repairing, and replacing its own Interconnection
Facilities, and (2) operating, maintaining, repairing, and replacing the
Utility's Interconnection Facilities.

4.2 Distribution Upgrades

The Utility shall design, procure, construct, install, and own the Distribution
Upgrades described in Appendix 6 of this Agreement. If the Utility and the
interconnection Customer agree, the Interconnection- Customer may construct
Distribution Upgrades that are located on land owned by "the Interconnection
Customer. The actual cost of the Distribution Upgrades, including overheads, on
going operations, maintenance, repair, and replacement, shall be directly
assigned to the Interconnection Customer.

Article 5. Cost Responsibility for Network Upgrades

5.1 Applicabilitv

No portion of this Article 5 shall apply unless the interconnection of the Generating
Facility requires Network Upgrades.

5.2 Network Upgrades

The Utility shall design, procure, construct, install, and own the Network Upgrades
described in Appendix 6 of this Agreement. If the Utility and the Interconnection
Customer agree, the Interconnection Customer may construct Network Upgrades
that are located on land owned by the Interconnection Customer. Unless the Utility
elects to pay for Network Upgrades, the actual cost of the Network Upgrades,
including overheads, on-going operations, maintenance, repair, and replacement
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shall be borne by the interconnection Customer.

Article 6. Billing, Payment, Milestones, and Financial Security

6.1 Billing and Payment Procedures and Final Accounting

6.1.1 The interconnection Customer shaii pay 100% of required
Interconnection Facilities and any other charges as required in Appendix
2 pursuant to the milestones specified in Appendix 4.

The Interconnection Customer shall pay 100% of required Upgrades
and any other charges as required in Appendix 6 pursuant to the
milestones specified in Appendix 4. .

Upon receipt of 100% of the foregoing pre-payment charges, the
payment is not refundable due to cancellation of the Interconnection
Request for any reason.'

6.1.2 if implemented by the Utility or requested . by the Interconnection
Customer in writing within 15 Business Days of the Interconnection
Facilities Delivery Date, the Utility shall provide the Interconnection
Customer a final accounting report within 120 Business Days addressing
any difference between (1) the interconnection Customer's cost
responsibility for the actual cost of such facilities or Upgrades, and (2) the
Interconnection Customer's previous aggregate payments to the Utility for
such facilities or Upgrades. If the Interconnection Customer's cost
responsibility exceeds its previous aggregate payments, the Utility shall
invoice the Interconnection Customer for the amount due and the

■  Interconnection Customer shall make payment to the Utility within 20
Business Days. If the interconnection Customer's previous aggregate
payments exceed its cost responsibility under this Agreement, the Utility
shall refund to the Interconnection Customer an amount equal to the
difference within 20 Business Days of the final accounting report. If
necessary and appropriate as a result of the final accounting, the Utility
may also adjust the monthly charges set forth in Appendix 2 of the'
Interconnection Agreement.

6.1.3 The Utility shall also bill the Interconnection Customer for the costs
associated with operating, maintaining, repairing and replacing the
Utility's System Upgrades, as set forth in Appendix 6 of this Agreement.
The Utility shall bill the Interconnection Customer for the costs of
providing the Utility's Interconnection Facilities including the costs for on
going operations, maintenance, repaif and replacement of the Utility's
Interconnection Facilities under a Utility rate .schedule, tariff, rider or
service regulation providing for extra facilities or additional facilities
charges, as set forth in Appendix 2" of this Agreement, such monthly
charges to continue throughout the entire life of the interconnection.
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6.2 Milestones

The Parties shall agree on milestones for which each Party is responsible and list
them in Appendix 4 of this Agreement. A Party's obligations under this provision
may be extended by agreement, except for timing for Payment or Financial
Security-related requirements set forth in the milestones, which shall adhere to
Section 5.2.4 of the Standards. If a Party anticipates that it will be unable to meet
a milestone for any reason other than a Force Majeure Event, it shall immediately
notify the other Party of the reason(s) for not meeting, the milestone and(1)
propose the earliest reasonable alternate date by which it can attain this and
future milestones, and (2) request appropriate amendments to Appendix 4. The
Party affected by the failure to meet a milestone shall not unreasonably withhold
agreement to such an amendment unless (1) it will suffer significant
uncompensated economic or operational harm from the delay, (2) the delay will
materially affect the schedule of another Interconnection Customer with
subordinate Queue Position, (3) attainment of the same milestone has previously
been delayed, or (4) it has reason to believe that the delay in meeting the
milestone is intentional or unwarranted notwithstanding the circumstances
explained by the Party proposing the amendment.

6.3 Financial Securitv Arrangements

Pursuant to the Interconnection Agreement Milestones Appendix 4, the
Interconnection Customer shall provide the Utility a letter of credit or other
financial security arrangement that is reasonably acceptable to the Utility and is
consistent with the Uniform Commercial Code of North Carolina. Such security
for payment shall be in an amount sufficient to cover the costs for constructing,
designing, procuring, and installing the applicable portion of the Utility's
Interconnection Facilities and shall be reduced on a dollar-for-dollar basis for

payments made to the Utility under this Agreement during its term. In addition:

6.3.1 The guarantee must be made by an entity that meets the
creditworthiness requirements of the Utility, and contain terms and
conditions that guarantee payment of any amount that may be due from
the Interconnection Customer, up to an agreed-to maximum amount.

6.3.2 The letter of credit must be issued by a financial institution or insurer
reasonably acceptable to the Utility and must specify a reasonable
expiration date.

6.3.3 The Utility may waive the security requirements if its credit policies
show that the financial risks involved are de minimus, or if the Utility's
policies allow the acceptance of an alternative showing of credit-
worthiness from the Interconnection Customer.

Article 7. Assignment,Liability, Indemnity, Force Majeure, Consequential
Damages, and Default

7.1 Assignment
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7.1.1 The Interconnection Customer shall notify the Utility of the pending
sale of an existing Generation Facility in writing. The Interconnection
Customer shall provide the Utility with information regarding whether
the sale is a change of ownership of the Generation Facility to a new
legal entity, or a change of control of the existing" legal entity.

7.1.2 The Interconnection Customer shall promptly notify the Utility of the
final date of sale and transfer date of ownership in writing. The purchaser
of the Generation Facility shall confirm to the Utility the final date of sale
and transfer date of ownership in writing

7.1.3 This Agreement shall not survive the transfer of ownership of the
Generating Facility to a new legal entity owner. The new owner must
complete a new Interconnection Request and submit it to the Utility
within 20 Business Days of the transfer of ownership or the Utility's'
Interconnection Facilities shall be removed or disabled and the

Generating Facility disconnected from the Utility's System. The Utility
shall not study or inspect the Generating Facility unless the new owner's
Interconnection Request indicates that a Material Modification has
occurred or is proposed.

7.1.4 This Agreement shall survive a change of control of the Generating
Facility' legal entity owner, where only the contact information in the
Interconnection Agreement must be modified. The new owner must
complete a new Interconnection Request and submit it to the Utility
within 20 Business Days of the change of control and provide the new
contact information. The Utility shall not study or inspect the
Generating Facility unless the new owner's Interconnection Request
indicates that a Material Modification has occurred or is proposed.

7.1.5 The Interconnection Customer shall have the right to assign this
Agreement, without the consent of the Utility, for collateral security
purposes to aid in providing financing for the Generating Facility,
provided that the Interconnection Customer will promptly notify the Utility
of any such assignment. Assignment shall not relieve a Party of its
obligations, nor shall a Party's obligations be enlarged, in whole or in
part, by reason thereof.

7.1.6 Any attempted assignment that violates this article is void and ineffective.

7.2 . Limitation of Liabilitv

Each Party's liability to the other Party for any loss, cost, claim, injury, liability, or
expense, including reasonable attorney's fees, relating to or arising from any act or
omission in its performance of this Agreement, shall be limited to the amount of
direct damage actually incurred. In no event shall either Party be liable to the other
Party for any indirect, special, incidental, consequential, or punitive damages of
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any kind, except as authorized by this Agreement.

7.3 Indemnity

7.3.1 - This provision protects each Party from liability incurred to third parties
as a result of carrying out the provisions of this Agreement. Liability
under this provision is exempt from the general limitations on liability
found in Article 7.2.

7.3.2 The Parties shall at all times indemnify, defend, and save the other
Party harmless from, any and all damages, losses, claims, including
claims and actions relating to injury to or death of any person or damage
to property, demand, suits, recoveries, costs and expenses, court costs,
attorney fees, and all other obligations by or to third parties, arising
out of or resulting from the other Party's action or inaction of its
obligations under this Agreement on behalf of the indemnifying Party,
except in cases of gross negligence or intentional wrongdoing by the
indemnified Party.

7.3.3 If an indemnified Party is entitled to indemnification under this Article
as a result of a claim by a third party, and the indemnifying Party fails,
after notice and reasonable opportunity to proceed under this Article, to
assume the defense of such claim, such indemnified Party may at the
expense of the indemnifying Party contest, settle or consent to the
entry of any judgment with respect to, or pay in full, such claim.

7.3.4 If an indemnifying Party is obligated to indemnify and hold any
indemnified Party harmless under this Article, the amount owing to the
indemnified Party shall be the amount of such indemnified Party's
actual loss, net of any insurance or other recovery.

7.3.5 Promptly after receipt by an indemnified Party of any claim or notice of
the commencement of any action or administrative or legal proceeding or
investigation as to which the indemnity provided for in this Article may
apply, the indemnified Party shall notify the indemnifying Party of such
fact. Any failure of or delay in such notification shall not affect a Party's
indemnification obligation unless such failure or delay is materially
prejudicial to the indemnifying Party.

7.4 Consequential Damaces

Other than as'expressly provided for in this Agreement, neither Party shall be
liable under any provision of this Agreement for any losses, damages, costs or
expenses for any special, • indirect, incidental, consequential, or punitive
damages, including but not limited to loss of profit or revenue, loss of the use of
equipment, cost of capital, cost of temporary equipment or services, whether
based in whole or in part in contract, in tort, including negligence, strict liability,
or any other theory of liability: provided, however, that damages for which a
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Party may be liable to the other Party under another agreement will not be
considered to be special, indirect, incidental, or consequential damages
hereunder.

7.5 Force Maieure

7.5.1 As used in this article, a Force Majeure Event shall mean any act of
God, labor disturbance, act of the public enemy, war, insurrection, riot,
fire, storm or flood, explosion, breakage or accident to machinery or
equipment, any order, regulation or restriction imposed by governmental,
military or lawfully established civilian authorities, or any other cause
beyond a Party's control. A Force Majeure Event does not include an act
of negligence or intentional wrongdoing.

7.5.2 If a Force Majeure Event prevents a Party from fulfilling any obligations
under this Agreement, the Party affected by the Force Majeure Event
(Affected Party) shall promptly notify the other Party, either in writing or
via the telephone, of the existence of the Force Majeure Event. The
notification must specify in reasonable detail the circumstances of the
Force Majeure Event, its expected duration, and the steps that the
Affected Party is taking to mitigate the effects of the event on its
performance. The Affected Party shall keep the other Party informed
on a continuing basis of developments relating to the Force Majeure
Event until the event ends. The Affected Party will be entitled to suspend
or modify its performance of obligations under this Agreement (other
than the obligation to make payments) only to the extent that the effect
of the Force Majeure Event cannot be mitigated by the use of
Reasonable. Efforts. The Affected Party will use Reasonable Efforts -to
resume its performance as soon as possible.

7.6 Default

7.6.1 No Default shall exist where such failure.to discharge an obligation
(other than the payment of money or provision of Financial Security) is
the result of a Force Majeure Event as defined in this Agreement or the
result of an act or omission of the other Party. Upon a Default, the non-
defaulting Party shall give written notice of such Default to the
defaulting Party. Except as provided in Article 7.6.2, the defaulting
Party shalLhave five (5) Business Days from receipt of the Default notice
within which to cure such Default.

7.6.2 If a Default is not cured as provided in this Article, the non-defaulting
Party shall have the right to terminate this Agreement by written notice at
any time until cure occurs, and be' relieved of any further obligation
hereunder and, whether or not that Party terminates this Agreement, to
recover from the defaulting Party all amounts due hereunder, plus all
other damages and remedies to which it is entitled at law or in equity.
The provisions of this article will survive termination of this Agreement.
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Article 8. Insurance

8.1 . The Interconnection Customer shall obtain and retain, for as long as the Generating
Facility is interconnected with the Utility's System, liability insurance which protects
the Interconnection Customer from claims for bodily injury and/or property damage.
The amount of such insurance shall be sufficient to insure against all reasonably
foreseeable direct liabilities given the size and nature of the generating
equipment being interconnected, the interconnection itself, and the
characteristics of the system to which the interconnection is made. This insurance
shall be primary for all purposes. The Interconnection Customer shall provide
certificates .evidencing this coverage as required by the Utility. Such insurance
shall be obtained from an insurance provider authorized to do business in
North Carolina. The Utility reserves the right to refuse to establish or continue the
interconnection of the Generating Facility with the Utility's System, if such
insurance is not in effect.

8.1.1 For an Interconnection Customer that is a residential customer of the

Utility proposing to interconnect a Generating Facility no larger than
250 kW, the required coverage shall be a standard homeowner's
insurance policy with liability coverage in the amount of at least $100,000
per occurrence.

8.1.2 For an Interconnection Customer that is a non-residential customer of

the Utility proposing to interconnect a Generating Facility no larger
than 250 kW, the required coverage shall be comprehensive general
liability insurance with coverage in the amount of at least $300,000 per
occurrence.

8.1.3 For an Interconnection Customer that is a non-residential customer of

the Utility proposing to interconnect a Generating Facility greater than
250 kW, the required coverage shall be cornprehensive general liability
insurance with coverage in the amount of at least $1,000,000 per
occurrence.

,8.1.4 An Interconnection Customer of sufficient credit-worthiness may propose
to provide this insurance via a self-insurance program if it has a self-
insurance program established in accordance with commercially
acceptable risk management practices, and such a proposal shall not
be unreasonably rejected.

8.2 The Utility agrees to maintain general liability insurance or self-insurance consistent
with,the Utility's commercial practice. Such insurance or self-insurance shall not
exclude coverage for the Utility's liabilities undertaken pursuant to this
Agreement.

8.3 The Parties further agree to notify each other whenever an accident or incident
occurs resulting in any injuries or damages that are included within the scope of
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coverage of such insurance, whether or not such coverage is sought.

Article 9. Confidentiality

9.1 Confidential Information shaii mean any confidential and/or proprietary information
provided by one Party to the other Party that is clearly, marked or otherwise
designated "Confidential." For purposes of this Agreement all design, operating
specifications, and metering, data provided by the Interconnection Customer shall
be deemed Confidential Information regardless of whether it is clearly marked or
otherwise designated as such.

9.2 Confidential information does not include information previously in the public
domain, required to be publicly submitted or divulged by Governmental Authorities
(after notice to the other Party and after exhausting any opportunity to oppose such
publication or release), or necessary to be divulged in an action to enforce this
Agreement. Each Party receiving Confidential Information shaii hold such
information in confidence and shall not disclose it to any third party nor to the
public without the prior written authorization from the Party providing that
information, except to fulfill obligations under this Agreement, or to fulfill legal or
regulatory requirements.

9.2.1 Each Party shall employ at least the same standard of care to protect
Confidential Information obtained from the other Party as it employs to
protect its own Confidential Information.

9.2.2 Each Party is entitie'd to equitable relief, by injunction or otherwise, to
enforce its rights under this provision to prevent the release of
Confidential Information without bond or proof of damages, and may
seek other remedies available at law or in equity for breach of this
provision.

9.2.3 All information pertaining to a project will be provided to the new owner
in the case of a change of control of the existing legal entity or a
change of ownership to a new legal entity.

9.3 If information is requested by the Commission from one of the Parties that is
otherwise required to be maintained In confidence pursuant to this Agreement, the
Party shall provide the requested information to the Commission within the time
provided for in the request for information. In providing the information to the
Commission, the Party may request that the information be treated as
confidential and non-public in accordance with North Carolina law and that the
information be withheld from public disclosure.

Article 10. Disputes

10.1 The Parties agree to attempt to resolve all disputes arising out of the
interconnection process according to the provisions of this Article.
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10.2 In the event of a dispute, either Party shall provide the other Party with a
written notice of dispute. Such notice shall describe in detail the nature of the
dispute.

10.3 If the dispute has not been resolved within 20 Business Days after receipt of the
notice, either Party may contact the Public Staff for assistance in informally
resolving the dispute, if the Parties are unable to informally resolve the dispute,
either Party may then file a formal complaint with the Commission.

10.4- Each Party agrees to conduct all negotiations in good faith.

Article 11. Taxes

11.1 The Parties agree to follow all applicable tax laws and regulations, consistent with
North Carolina and federal policy and revenue requirements.

11.2 Each Party shall cooperate with the other to maintain the other Party's tax
status. Nothing in this Agreement is intended to adversely affect the Utility's tax
exempt status with respect to the issuance of bonds including, but not limited to,
local furnishing bonds.

Article 12. Miscellanepus

12.1 Governing Law. Reoulatorv Authority, and Rules

The validity, interpretation and enforcement of this Agreement and each of its
provisions shall be governed by the laws of the State of North Carolina,
without regard to its conflicts of law principles. This Agreement is subject to all
Applicable Laws and Regulations. Each Party expressly reserves the right to seek
changes in, appeal, or otherwise contest any laws, orders, or regulations of a
Governmental Authority.

12.2 Amendment

The Parties may amend this Agreement by a written instrument duly executed by
both Parties, or under Article 12.12 of this Agreement.

12.3 No Third-Party Beneficiaries

This Agreement is not intended to and does not create rights, remedies, or
■  benefits of any character whatsoever in favor of any persons, corporations,

associations, or entities other than the Parties, and the obligations herein assumed
are solely for the use and benefit of the Parties, their successors in interest and
where permitted, their assigns.

12.4 Waiver

12.4.1 The failure of a Party to this Agreement to insist, on any occasion, upon
strict performance of any provision of this Agreement will not be
considered a waiver of any obligation, right, or duty of, or imposed upon,
such Party.
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12.4.2.1 Any waiver at any time by either Party of its rights with respect to this
Agreement shall not be deemed a continuing waiver or a waiver with
respect to any other failure to comply with any other obligation, right,
duty of this Agreement. Termination or default of this Agreement for any
reason by Interconnection Customer shall not constitute a waiver of the
Interconnection Customer's legal rights to obtain an interconnection from
the Utility. Any waiver of this Agreement shall, if requested, be provided
in writing.

12.5 Entire Agreement

This Agreement, including all Appendices, constitutes the entire agreement
between the Parties with reference to the subject matter hereof, and supersedes

■  ail prior and - contemporaneous understandings or agreements, oral or written,
between the Parties with respect to the subject matter of this Agreement. There
are no other agreements, representations, warranties, or covenants which
constitute any part of the consideration for, or any condition to, either Party's
compliance with its obligations under this Agreement.

12.6 Multiple Counterparts

This Agreement may be executed In two or more counterparts, each of which is
deemed an original but all constitute one and the same instrument.

12.7 No Partnership

This Agreement shall not be interpreted or construed to create an association,
joint venture, agency relationship, or partnership between the Parties or to impose
any partnership obligation or partnership liability upon either Party. Neither Party
shall have any right, power or authority to enter into any agreement or undertaking
for, or act on behalf of, or to act as or be an agent or representative of, or to
otherwise bind, the other Party.

12.8 Severabilitv

If any provision or portion of this Agreement shall for any reason be held or
adjudged to be invalid or illegal or unenforceable by any court of competent
jurisdiction or other Governmental Authority, (1) such portion or provision shall be
deemed separate and independent; (2) the Parties shall negotiate in good faith to
restore insofar as practicable the benefits to each Party that were affected by such
ruling, and (3) the remainder of this Agreement shall remain in full force and effect.

12.9 Security Arrangements

Infrastructure security of electric system equipment and operations and control
hardware and software is essential to ensure day-to-day reliability and operational
security. All Utilities are expected to meet basic standards for electric system
Infrastructure and operational security, including physical, operational, and
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cyber-security practices.

12.10 Environmental Releases

Each Party shall notify the other Party, first orally and then in writing, of the
'  release of any hazardous substances, any asbestos or lead abatement activities,
.  or any type of remediation activities related to the Generating Facility or the

Interconnection Facilities, each of which may reasonably be expected to affect
the other Party, the notifying Party shall (1) provide the notice as soon as
practicable, provided such Party makes a good faith effort to provide the notice
no later than 24 hours after such Party becomes aware of the occurrence, and
(2) promptly furnish to the other Party copies of any publicly available reports
filed with any Governmental Authorities addressing such events.

12.11 Subcontractors

■ Nothing in this Agreement shall prevent a Party from utilizing the services of any
subcontractor as it deems appropriate to perform its obligations under this
Agreement: provided, however, that each Party shall require its subcontractors to
comply with all applicable terms and conditions of this Agreement in providing
such services and each Party shall remain primarily liable to the other Party for the
performance of such subcontractor.

12.11.2 The creation of any subcontract relationship shall not relieve the hiring
Party of any of its obligations under this Agreement. The hiring Party
shall be fully responsible to the other Party for the acts or omissions of
any subcontractor the hiring Party hires as if no subcontract had been
made; provided, however, that in no event shall the Utility be liable for
the actions or inactions of the Interconnection Customer or its

subcontractors with respect to obligations of the Interconnection
Customer under this Agreement. Any applicable obligation Imposed by
this Agreement upon the hiring Party shall be equally binding upon,
and stiall be construed as having application, to, any subcontractor of
such Party.

12.11.3 The obligations under this article will not be limited in any way by any
limitation of subcontractor's insurance.

12.12 Reservation of Rights

The Utility shall have the right to make a unilateral filing with the Commission to
modify this Agreement with respect to any rates, terms and conditions, charges,
or classifications of service, and the Interconnection Customer shall have the
right to make a unilateral filing' with the Commission to modify this Agreement;
provided that each Party shall have the right to protest any such filing by the
other Party and to participate fully in any proceeding before the Commission in
which such modifications may be considered. Nothing in this Agreement shall
limit the rights of the Parties except to the extent that the Parties otherwise agree
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as provided herein.

Article 13. Notices

13.1 General

Unless otherwise provided In this Agreement, any written notice, demand; or
request required or authorized in connection with this Agreement (Notice) shall
be deemed properly given if delivered in person, delivered by recognized national
courier service, sent by first class mail, postage prepaid, or sent electronically to
the person specified below:

If to the Interconnection Customer:

Interconnection Customer;

Attention: ^

Address:

City: ^ State: Zip;

E-Mail Address:

Attention:

Address:

•  Phone: Fax:

If to the Utility:

Utility: -

City: State: . Zip:

E-Mail Address:

Phone: Fax:
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13.2 Billing and Payment

Billings, and payments shall be sent to the addresses set out below: If to the
Interconnection Customer:

.  Interconnection Customer:

Attention:

Address: ^

City: ^ State; Zip:

E-Mail Address:

If to the Utility:

Utility:

Attention:

Address:

City: State: Zip:

E-Mail Address:
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13.3 Alternative Forms of Notice

Any notice or request required or permitted to be given by either Party to the
other and not required by this Agreement to be given in writing may be so given
by telephone, facsimile or e-mail to the telephone numbers and e-mail addresses
set out below;

If to the Interconnection Customer:

Interconnection Customer:

Attention:

Address: '

City: State: Zip:

Phone: Fax:

E-Mail Address:

If to the Utility:

Utility:

Attention:

Address:

E-Mail Address:

City: ^ State: Zip:

Phone: Fax:
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13.4 Designated Operating Representative

The Parties may also designate operating representatives to conduct the
communications which may be necessary or convenient for the administration of
this Agreerrient This person will also serve as the point of contact with respect to
operations and maintenance of the Party's facilities.

interconnection Customer's Operating Representative:

■  Interconnection Customer:

Attentiori: ^

Address: . .

City: State: Zip: .

Phone: Fax:

•  ■ E-Mail Address:

Utility's Operating Representative:

Utility:

Attention:

Address:

City: State: Zip:

Phone: > Fax:

E-Mail Address:

13.5 Changes to the Notice Information

Either Party may change this information by giving five Business Days written
notice prior to the effective date of the change.
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IN WITNESS WHEREOF, the Parties have caused this Agreement to be executed by
their respective duly authorized representatives.

For the Utilitv

Name:

Print Name:

Title:

Date:

For the Interconnection Customer

Name:

Print Name:

Title:

Date:
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Interconnection Agreement
Appendix 1

Glossary of Terms

See Glossary of Terms, Attachment 1 to the North Carolina Interconnection Procedures.
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Interconnection Agreement
Appendix 2

Description and Costs of the Generating Facility,
Interconnection Facilities, and Metering Equipment

Equipment, including the Generating Facility, Interconnection Faciiities, and metering
equipment shall be itemized and identified as being owned by the Interconnection
Customer, or the Utility. The Utility will provide a best estimate itemized cost, including
overheads, of its Interconnection Facilities and metering equipment, and a best estimate
itemized cost of the annual operation and maintenance expenses associated with Its
Interconnection Facilities and metering equipment.

w.
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Interconnection Agreement
Appendix 3

One-line Diagram Depicting the Generating Facility,
Interconnection Facilities, Metering Equipment, and Upgrades

This agreement will incorporate by reference the one-line diagram submitted by the
Customer on , dated , with file
name as part of the Interconnection Request, or
as subsequently updated and provided to the Company.
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Interconnection Agreement
Appendix 4

Milestones

Requested Upgrade In-Servlce Date:

Requested Interconnection Facilities In-Servlce Date

For an Interim Interconnection Agreement, this Appendix 4 is null and void.

Critical milestones and responsibility as agreed to by the Parties:

The build-out schedule does not Include contingencies for deployment of Utility
personnel to assist in outage restoration efforts on the Utility's system or the-
systems of other utilities with whom the Utility has a mutual assistance
agreement. Consequently, the Requested In-service date may be delayed to
the extent outage restoration work interrupts the design, procurement and
construction of the requested facilities.

Milestone Completion Date Responsible Party

1)

2)

3)

4)

5)

6)

7)

8)
■

9)

10) Expand as needed

Signatures on next page
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Interconnection Agreement
Appendix 4

Agreed to for the Utility

Name:

Print Name:

Date:

Agreed to for the Interconnection Customer

Name:

Print Name:

Date: •
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Interconnection Agreement
Appendix 5

Additional Operating Requirements for the Utility's
System and Affected Systems Needed to Support

the Interconnection Customer's Needs

The Utility shall also provide requirements that must be met by the Interconnection
Customer prior to Initiating parallel operation with the Utility's System.

\

(  1
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Interconnection Agreement
Appendix 6

Utility's Description of its Upgrades
and Best Estimate of Upgrade Costs

The Utility shall describe Upgrades and provide an itemized best estimate of the
cost, including overheads, of the Upgrades and annual operation and maintenance
expenses associated with such Upgrades. The Utility shall functionalize Upgrade
costs and annual expenses as either transmission or distribution related.

V J
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IREC's Proposed Public Distribution System Interconnection Queue. Updated Monthly

Each utility shall maintain a public interconnection queue, available in a sortable spreadsheet
format on its web site, which it shall update on af least a monthly basis. The date of the most
recent update shall be clearly indicated.

The public queue should include, at a minimum, the following information about each
interconnection application.

1. Application or queue number
2. Facility capacity (kW)
3. Primary fuel type (e.g., solar, wind, bio-gas, etc.)
4. Secondary fuel type (if applicable)
5. Exporting or Non-Exporting
6. City
7. Zip code
8. Substati'on

9. Feeder name and size

10. Capacity of the transformer to which the project will interconnect
11. Status (active, withdrawn, interconnected, etc.)
12. Date application deemed complete and date utility issued the facility the queue number
13. Date of notification of Fast Track screen results (separately identify 20 kW Inverter

Process projects) (if applicable)
14. Fast Track Screen Results (pass or fail, and if fail, identify the screens failed) (separately

identify 20 kW Inverter Process projects)
15. Date of notification of Supplemental Review results (if applicable)
16. Supplemental Review Results (pass or fail, and if fail, identify the screens failed)
17. Date of notification of Impact Study results (if applicable)
18. Date of notification of Facilities Study results and/or construction estimates (if

applicable)
19. Date final interconnection agreement is provided to customer
20. Date agreement is signed by both parties
21. Date Interconnection Facilities (along with any required Upgrades) are completed and

available for operation by the Interconnection Customer
22. Date of grant of permission to operate
23. Final interconnection cost paid to utility
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IREC's Proposed Information to be Included in Quarterly Reports

The following list contains minimum reporting requirements that utilities shall file with the
Commission and post publicly on the utility website on a quarterly/bi-annual/annual basis. These
reports are intended to provide a high-level analysis of the public queue data described above,
plus provide additional detail about the operation of the pre-application process.

Reports should include, at a minimum, the following information:

1. Compiled public queue through the end of that year or. reporting period, including all of
the information listed above, plus total installed cost without incentives for each project
(may be redacted in any publicly available versions)

2. Pre-Application Reports

a. Total number of reports requested

b. Total number of reports in process

c. Total number of reports issued

d. Total number of requests withdrawn

e. Maximum, mean, and median processing times from receipt of request to issuance
of report.

f. Number of reports processed in more than 20 Business Days

3. Interconnection Applications:

a. Total number received, broken down by:

i. Primary fuel type (e.g., solar, wind, bio-gas, etc.)

ii. System size (e.g., <20 kW, <I MW, <5MW, >5MW)

b. 20 kW Inverter Process

i. Total number of applications processed

ii. Maximum, mean and median processing times from receipt of complete
Application to issuance of Interconnection Agreement

c. Fast Track Process

i. Total number of applications that passed

ii. Total number of applications that failed

iii. Maximum, mean and median processing times from receipt of complete
Application to issuance of Interconnection Agreement

d. Supplemental Review

i. Total number of applications that passed

ii. Total number of applications that failed



iii. Maximum, mean and median processing times from receipt of complete
Application to issuance of Interconnection Agreement

e. Study Process

i. System Impact Studies

1., Total number of System Impact Studies completed

2. Maximum, mean, and median processing times from receipt of
signed System Impact Study agreement to provision of study ..
results.

ii. Facilities Studies

1. Total number of Facilities Studies completed

. 2. Maximum, mean, and median processing times from receipt of
signed Facility Study agreement to provision of study results.

iii. Maximum, mean, and median processing times for projects undergoing
the study process from receipt of complete Application to issuance of
Interconnection Agreenaent

f. Construction: Number of projects where final construction milestone was not
reached by time specified in the Interconnection Agreement.

g. Number of Projects that achieved Commercial Operation, by:

i. Primary fuel type (e.g., solar, wind, bio-gas, etc.)

ii. System size (e.g., <20 kW, <I MW, <5M^, >5MW)

4. For each deadline included in the Interconnection Procedures, the Utility shall report:

a. The total number of total deadline events for the reporting period

b. The total number of late completions of deadline events for the reporting period

c. The number of Business or Calendar Days beyond the deadline for each late
deadline event in the reporting period

d. The current total number of pending responses that are past the applicable
deadline as of the date of the report
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#
IREC's Proposed Information to be Included in Hosting-Capacitv Map

The lines and substations could be color-coded to show areas with available capacity (green),
those approaching limits (yellow), and those at or exceeding capacity limits (red). The maps
should be easily accessible via utility websites, though a simple log-in process can be used for
security purposes. These maps should evolve overtime to include additional information and
ultimately actual hosting capacity modeling, but for the first iteration we suggest the following
items be included:

Substation:

Name

Voltage

Installed and Queued DG (MW) (aggregated)

Total DG (MW) (aggregated)

Projected Load

Current Penetration level (%)

Max remaining generation capacity

Currently scheduled upgrades?

Notes: (Space to include any other relevant information that can be manually recorded to
help guide interconnection applicants, including electrical restrictions, known constraints,
etc.)

Feeder:

Name of substation line connects to

Line voltage

Number of phases •

Total capacity .

Currently connected capacity

Currently queued capacity

Projected Load

Current penetration level (%)

Currently scheduled upgrades?

Notes: (Space to include any other relevant information that can be manually recorded to
help guide interconnection applicants, including electrical restrictions, known constraints
(i.e. voltage issues), etc.)

1061059.1
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Executive Summary

From coast to coast, states are experiendng unprecedented growth in
distributed energy resources (DERs) — resources located on the electric
distribution system, such as renewable energy, energy efficiency and

energy storage. "With much of this acdvity being driven by consumers,
changes to the nadons outdated electric ̂ tem are underway. To
ensure that the benefits of these DERs are fully optimized, there is

a need to proactively integrate them into grid planning, operations

and long-term investment dedsions. Rather than simply "tolerating"
DERs, there is an opportunity to utilize a new tool known as Hosting
Capadty Analysis (HCA), which can help more Americans enjoy the
benefits and full potential of these resources on the grid.

The term "hosting capacity" refers to the amount of DERs that can
be accommodated on the distribution system at a given time and

at a given location under existing grid conditions and operations,
without adversely impacting safety, power quality, reliability or other

operational criteria, and without requiring significant infrastructure
upgrades.

HCAs allow utilities, regulators and electric customers to make more

effident and cost-effective choices about deplo^g DERs on the grid.

If adopted with intention, HCA may also function as a brid^ to span
information gaps between developers, customers and utilities, thus enabling
more productive grid interactions and more economical grid solutions.

Utility regulators play a key role in ensuring HCAs are deployed strategically, prudently
and for the benefit ofall energy customers. Optimizing the Grid: A Repdator's Guide
to Hosting Capacity Analyses for Distributed Energy Resources will assist state regulators
in guiding and overseeing utilities as thty conduct hosting capacity analyses on their
distribution drcults, as part of a broader grid modernization or distribution planning
effi)rts and/or in support oftheir states near- and long-term energy polity goals.

Based on lessons ̂ m the handful ofstates and utilities that have b^un to prepare
HCAs, this guide focuses on the process that will help regulators realize HCAs' fiill

promise in their respective states. The experiences and key takeaways from the states and.
utilities undertaking these anal^es, including California, New York, Mirmesota, Hamii
and Fepco Holdings, Inc., provide important insights for other states and utilities to
fflke into consideration as they pursue similar efforts. Details on each can be found in

Appendix A of the full guide.

Hosting C

electric cu

make mor

cost-effect

about dep

apacity

Analyses (HCAs) allow

utilities, regulators and

stomers to

e efficient and

ive choices

loying

distributed energy

resources on the grid.
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Hosting Capacity Analysis Use Cases

There are two principal applications, or use cases, for an HCA: 1) assist with and support
the streamlined interconnection of DERs on the distribution grid; and 2) enable more
robust distribution system planning efforts that ensure DERs are incorporated and
reflected in future grid plans and investments. A third, complementary function of
an HCA could be to inform pricing mechanisms for DERs based on separate analyses
to assess the benefits of DERs based on their physical location on the grid and their
performance characteristics (see Figure ES-1). To achieve an effective HCA, regulators
and utilities should carefully consider and articulate their goals and use cases at the
outset of an HCA effort.

Use cases can be selected to reflect the unique characteristics and identified goals

of states and utilities. These use cases should inform and guide the development of

an HCA methodology and its implementation. A process should also be in place to
refine the selected use cases as new regulatory, social, and technological conditions
emerge. The two major HCA use cases—interconnection and planning—as well as the
complementary function of optimizing the locational benefits of DERs are discussed in
detail in Section III of the full guide.

Figure ES-1. Hosting Capacity Use Cases

ffl

iSi

Interconnection of DERs Distribution Planning Locational Value of DERs

Hosting Capacity Analysis Methodologies

A well-considered methodology for determining hosting capacity is necessary given the

variety of factors that affect the grids ability to host a wide range of DERs. IREC has
identified three principle categories of methodologies that are currendy being tested

and employed by utilities to analyze hosting capacity, generally known as the stochastic,
iterative, and streamlined methods. This paper describes these misthodologies, including
the tradeoffs between dhem that may make them more or less suited to the various use cases
that regulators may select. Briefly, the three methodologies are characterized as follows:
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Ihe streamlined method applies a set ofsimplified algorithms for

each power system limitation (typically: thermal, safe^/reliability,

power quality/voltage, and protection) to approximate the DER

capad^ limit at nodes across the distribution drcuit.

The iterative method directly models DERs on the distribution grid

to identify hosting capad^ limitations. A power flow simulation is

run iteratively at each node on the distribution system until a violation

of one of the four power system limitations is identified. The iterative

method is also sometimes referred to as the detailed method.

The stochastic method starts vtith a model of the existing distribution

system, then new solar PV (or other DERs) of \^iying sizes are added

to a ̂ der at randomly selected locations and the feeder is evaluated

for ̂ y adverse effects that arise ffom this random allocation. This

essentially results in a hosting capadqr range.

Different methodologies can result in different hosting capacity values

due to different technical assumptions built into the models, and the

methodologicd choices in an HCA can significantly impact whether the

results are suffidently reliable and infermative for grid-related planning

and decision-making. Section IV ofthe full guide outlines several key

considerations when evaluating and electing HCA methodolo^es.

Use cases can be

selected to reflect the

unique characteristics

and identified goals

of states and utilities.

These use cases should

inform and guide the

development of an HCA

methodology and its

implementation.

Regulatory Process Undeipizming Hosting Capacity Analyses

The process undeipinning HCA. eff)rt5 is to ensuring that the HCA
tool is deployed to support relevant state poliq^ goals and suff ciently reflects the input fiom

stakeholders, ultlmatefy enhandng the benefits for all ratep^is. Still an emerging grid

modernization tool, the benefits and drawbacks ofdifferent HCA methodologies are being

revealed, and likely become even more apparent with time. However, rather than wait for

the perfea HCA methodology to emerge, r^^l^tots can take initial steps to gain femiliari^

and undersmnding ofdie di^rent HCA methodolo^es, their function, their capabilities,

and their limitations. Given die substantial investment in time, energy and resources that

HCA effiirts require, diere is value in taking the time early in the process to ensure diat the

tool being developed is capable ofmeeting identified objectives. Questions or concerns about

what an HCA can do should be addressed before widespread implementation, lest substantial

resources be invested in something that proves invaluable or ambiguously useful. This paper

identifies the key process steps and considerations ther^, summarized as fiiUows:
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Establish a stakeholder process to work with utilities

and other interested stakeholders to select, rehne

and implement the HCA. Ideally, this process

should involve one or more working

groups consisting of utility and non-

utili^ participants with oversight

from regulators to guide the HCA

development. Regulators should also

retain a process to improve on the

selected HCA methodology over

time and establish clear timelines for

utilities to meet near and long-term

HCA ̂als. Figure ES-2 outlines

best practices for stakeholder engagement,

drawing from lessons learned in states such

as California, Minnesota and New York.

Consensus-Bui/d,n

Figure ES-2. Regulatory Stakeholder
Engagement Strategies

Select and define the use cases for the HCA with input fiom diverse stakeholders,

ensuring,they are clearly designed to address and achieve identified goals, including

state eneigy policy goals. These use cases should inform and guide the development

of an HCA methodology and its implementation. As regulators and utilities consider

undertaking an HCA, it is critical that all stakeholders carefully consider and select

desired use cases for HCA together at the be^nning of the process. Defining use cases

ensures that the cart is not put before the horse and will also prevent potentially cosdy

and inefficient undertaking that do not produce useable results.

Identify criteria to guide implementation of the HCA at the outset. Working through

the established stakeholder process to identify and answer key questions r^arding the

scope, duration and other key elements of the HCA can help ensure a more efficient

process throughout (and greater buy-In from all involved). Th&jTequency of updating the

HCA results, the extent of the ffid covered by HCA, and criteria far ensuring transparent
in the seleaed HCA methodology and its results are all important to discuss and define.

In addition, regulators may consider \riiether to create

a phased loadmap for implementation of HCA,

depending on the level of sophistication of

the utilities and the timeline for achieving

state ene^ goals. However, care should

be taken not to create an endless

implementation timeline that quickly

becomes obsolete or fails to miss near

term opportunities for deployment

and use.

Figure ES-3. Key Elements to Defining Use Case(s) for HCA

Stakeholder

Input

Data &
Demonstration

Findings

Defined

Use Case(s)

for HCA

Other State

& Utility
Experiences
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Figure ES>4. Criteria to Guide Implementation of HCA

Develop an HCA. methodology (or methodologies) most appropriate

to the lise cases. Regulators will need to ptowde sufficient guidance for

utilities to clarify what HCA should be capable ofdoing and how it can

be used to support identified goals, such that the final tool is designed

appropriately to meet-such goals. This can be acoompHdied by providing

dear and spedfic guidanoe and ensuring that the methodologies and

assumptions are transparent and informative to all involved stakeholders

ahd end-users. Regulators should ensure that the HCA methodology is

scalable so that, even under an incremental approach, the full grid and

range of DERs can eventually be analyzed.-Di^rent methodologies

can result in different hosting capadty values due to distent technical

assiunptions built into the models. Given the varie^ of&ctors that

afiect the gnd's ability to host a wdde range of DERs, it is necessary to

sdect a well-considered methodology for determining hosting capad^

based upon its intended use.

Validate the results ofthe HCA over time. As with any model

or analysis, real-world validation can help improve accuraqr and

functionality over time. Transparency in the methodology and

assumptions and ready access to HCA results will ensure that they can

be easily valiclated and any problems with the methodology identified

and resolved. Ideally, sufficient information about the methodology

should exist so that a third party could perform an Independent

analysis to wdidate the results reached by utilities. Regulators will need

to consider the most useful manner for utilities to publish and display

hosting capacity dam, and set milestones over time to ev^uate the

performance of the HCA, relative to identified goals.

Regulators will need

to provide sufficient

guidance for utilities

to clarify what HCA

should be capable of

doing and how it can

be used to support

identified goals, such

that the final tool is

designed appropriately

to meet such goals.
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As regulators oversee the implementation of
HCAs, there are other key considerations to

keep in mind, noted throughout the guide. For
example, requiring consistency in approaches

and methodologies among utilities (where there
are multiple utility services territories within a
state) vnll help simplify the implementation and

ovenight process, while also ensuring a more

consistent arid efficient utilization of this tool

among DER project developers.and customers.

Data sharing is another key iaaor shaping the

evolution of the electridy grid, and the data

a>llected and generated as parr of an HCA will

help utilities, regulators, and DER customers

better capture the diverse value streams of DERs.

Concerns surrounding data sharing can and

should be managed proactively and should hot be

a reason to not pursue HCAs or related efforts.

In addition, given swift changes to technologies,

performance and madtets, HCAs should be

agnostic to the ype of DER analyzed to ensure

that it remains useful over time. Technology

agnosticism can also help utilities Identify

opportunities to expand hosting capaciy with
other DERs and deploy non-wires alternative as

part of utility grid upgrades and investment plans.

Petiiaps most importantly, HCAs should not be developed or implemented in a
vacuum, and should be considered in the context of other policy choices and how they

may impact how DERs are deployed. As consumers and the market responds to new
programs, policie and price signals, so too should tiie HCAs reflect the anticipated and

planned changes to DER adoption. More robust DER forecasting methodologies will

need to be developed in order to provide greater accuracy of the HCA.

Ultimately, as utilities plan for and pursue (or solicit from third parties) grid
infrastruaure improvements over time, HCAs can help ensure that DERs are optimized,

not discouraged, on the system as an integrated and functional feature of affordable,
quality and reliable electricity service provided to all ratepayers.

With this guide In hand, regulators can provide the leadership and direction needed to
ensure the process, function, and implementation of HCA supports and enables the
critical grid transformations underway across the country.

As utilities plan for and pursue

(or solicit from third parties) grid

infrastructure improvements over time,

HCAs can help ensure that DERs are

optimized, not discouraged, on the

system as an integrated and functional

feature of affordable, quality and

reliable electricityservice provided

to all ratepayers.
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I. Introduction

Hosting capaciQ' analysis, or HCA, has emerged as a tool for capturing and optimizing

the benefits of distributed ene^ resources (DElQ' on die grid, while also proactively

managing increasing penetrations ofD£Rs and ensuring the reliabili^ of the grid. HCA is

used to determine the amount of DERs that the distribution system can accommodate at

a ̂ven time and a given location. HCA allows urilides, regulators, and DER customers to

make more efficient and cost-efiective choices about whether to pursue interconnection of

a DER technology at a specific grid location by prowdlng data about die amount of new

lERs that can be accommodated at a particular nod^ on the grid. Mapping the hosting

pad^ of the entire distribution grid provides even more powerfiil benefits: customers

can identify optimal locations to install and interconnect DERs; regulators and utilities

can develop price signals to direct DERs to locations on the grid where they can provide

the greatest benefit; and utilities can better plan for grid infrastructure improvements that

expand hosting capad^ at locations with high demand for DERs. Ultimately th^ actions

will optimize the deployment of DERs on the system to preserve and improve die quali^

ofservice they prowde to all ratepayers.

Hosting capacity

analysis, or HCA,

has emerged as a key

tool for capturing

and optimizing the

benefits of distributed

energy resources (DERs).

IREC and Sandia National Laboratories set forth the concept of Integrated Distribution

Planning (IDF) as an approach to proactive planning for DER growdi at high

penetrations. ID? consists of four prindpal components: (1) mapping a dicuifs hosting

capadty; (2) forecasting die expected growth of DERs on that circuit; (3) prioritizing grid

Figure 1. Prindpal Components of Integrated Distribution Planning

Map Circuit

Hosting

Capacity

Forecast Load

and DER Growth

on Circuit

Proactively

Pursue Grid

Upgrades

Prioritize Grid

Upgrades to

Integrate DERs
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upgrades to integrate DERs; and (4) proactively

pufsuing grid upgrades (including traditional

capital upgrades as well as DERs themselves)

to meet anticipated grid needs. By combining

HCA with DER forecasting, a utility can better

plan for grid upgrades to fodlitate and enable the

integration of forecasted DER growth in specific

areas. Regulators and utilities can also steer DERs

to the grid locations where th^ can provide the

greatest system benefits at the least cost. States

and utilities around the country are b^lnning to

adopt IDP approaches.^ The widespread adoption

of IDP holds tremendous promise for enabling

the modemization of the distribution grid, but die

hosting capaci^ piece of the IDP puzzle remains at

a nascent stage.

The intent of this paper is to support

regulators as they guide and inform

the implementation of a hosting

capacity analysis, as part of a broader

grid modemization or distribution

planning effort and in support of their

state's near- and long-term energy

policy goals.

The purpose of this paper is to assist state regulators

in guiding and overseeing utilities as they prepare

hosting capacity analyses on dieir distribution

circuits. Based on lessons from the handful of states

and utilities that have begun to prepare hosting

capad^ analy^, the paper focuses on the process that will help regulators realize the full

promise of HCA in their respective states. The experiences and key takeaways &om the

states undertaking these analyses are fiilly outlined In the case studies which can be found

in Appendix A. process steps discussed in this paper indude:

•  Definition and seleaion of use cases^ for HCA tailored to the needs and goals of

their states;

•  Selection of the hosting capacigr methodology best suited to realizing identified

use cases; and

•  Establishing rules and criteria to implement and improve on that mediodology.

A number of resources exist to guide regulators and utilities in e]q)loring the technical

aspects of hosting capadty methodologies.^ deploring the technical nuances of those

methodologies is beyond the scope of this paper, which will instead highlight some of the

tradeo& between methodologid that may make them more or less suited to the various

use cases that regulators may select In sum, the intent of this paper is to support regulators

as they guide and inform the implementation of a hosting capacigr analysis, as part of a

broader grid modernization or distribution plaiming effort and in support of their state's

near- and long-term energy policy goals.
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II. Hosting Capacity Fundamentals

a. HOSTING CAPACITY DEFINITION

As used in this paper, the term "hosting capacity" refers to the amount of DERs that can be"

accommodated on the distribution system under existing grid condirions and operations

without adversely impacting safety, power quality, reliability, or other operational criteria,

and without requiring significant infrastructure upgrades/ HG\ evaluates a variety of

circuit operational criteria—typically thermal, power quality/voltage, protection, and safety/

reliability®—under the presence of a given level of DER penetration and identifies the

limiting factor or factors for DER interconnections/ The hosting capacity is the greatest

amount of a DER with a specific operational profile, such as that of solar photovoltaics (PV)

or an energy storage system, that can be accommodated before a violation of one or more

of the technical criteria occurs on a line section or feeder/" To provide the accuracy needed

to guide dikribution-level decision-making and/or inform the interconnection process, the

HCA needs to be performed at a granular level (typically at every selected node on assessed

feeders) across the entire distribution circuit.

HCA reveals snapshots of the amount of different types of DERs chat can be hosted

at a particular point in time across the grid. These snapshots are not fixed but change

constantly as grid conditions change: that is, as new DERs are interconnected, as new

controls are added to the circuit, and/or as load curves shift.

The main factors that drive the amount of DER that can be hosted on the grid, without

requiring upgrades or modifications to the distribution system are:

(1) precise DER location,

(2) nature of the load curve on the feeder,

(3) the feeder's design and physical and operational characteristics, and

(4) DER technology."

IREC I OPTIMIZING THE GRID - 3



Hosting Capacity

Figure 2. Factors Impacting Hosting Capacity

Distribution
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sections. Circuit characteristics
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Hie hosting capacity ofany given feeder is a tan^ of values, which depend on die specific

location and type ofresource in question.'^ For instance, a feeder be able to accommodate

2 MW ofsolar PV at a node close to the substation but only 0.5 MW (500 kW) at a node

further from the substation, or a feeder may be able to accommodate more solar PV with

• advanced inverters than solar PV without advanced inverters.*' The hosting capadiy also varies

significantly between DHl technolo^es, feeder chaiacteristics, such as a voltage class, regulating

derices, and load profile.

A well-considered methodology for determining hosting capacity is necessary g^ven the
v^ietyoffactors that can affect the grid's ability.to host a wide range ofDERs. IREC

has identified three principal categories of methodologies that are currently being tested

and employed by utilities-to analyze hosting capacl^r, generally known as the stochastic,

iterative, and streamlined methods. These methodologies, including the tradeo^ between

them, are described In detail below. There is overlap between the methods, as well as

iterations of each type. For example, the Elearic Power Research Instimte (EPRI) recently

developed the DRIVE tool, which EPRI characterizes as aversion of the streamlined

method.*^ Information has not yet been published detailing the differences between

EPRTs version of the streamlined methodology and the streamlined methodology tested in

California and discussed below.

Importantly, the methodologies can result in dl&rent hosting capacity values due to

different technical assumptions built into the models. Cermin assumptions, such as how

many load hours or nodes are evaluated, may also result in more or less precise hosting

capaci^ assessments. The methodological choices la an HCA can significantly impact

whether the results are sufficiently reliable and informative for grid-related plarming and

decision-making. To achieve a rigorous HCA, regulators and utilities should carefully

consider and articulate their ̂ ais and use cases at the outset of an HCA effort, and then,

select and tailor the methodology best suited to achieve those objectives.
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B. HOSTING CAPACITY USE CASES

There are two principal applications, or use

cases, for an HCA: 1) assist with and support

the streamlined interconnection of DERs oh the

distribution grid; and 2) enable more robust and

granular distribution system planning.- The third

complementary function of an HCA could be to

inform pricing mechanisms for DERs based on

separate analyses to assess the locationai benefits

ofDERs.

Use cases can be seleaed to refiea the unique

charaaeristics and identified goals of the state and

utili^. These use cases should inform and guide

the development of an HCA methodology and its

implementation. A process should also be in place

to refine the selected use cases as new regulatory,

social, and technological conditions emerge. The

two major HCA use cases—interconnection and

planning—as well as the complementary function

of optimizing the locationai benefits ofDERs are

discussed in detail below.

As regulators and utilities consider

undertaidng an HCA, it is critical that

all stakeholders carefully consider

and select desired use cases at the

beginning of the process. Selecting

an HCA methodology before defining

the use cases puts the cart before the

horse; a methodology may need to be

dramatically altered or discarded entirely

if it turns out to be ill-suited to meeting

the state's or utility's goals.
As regulators and utUides consider undertaking

an HCA, it is critical that all stakeholders

carefully consider and select desired use cases at

the beginning of the process. Selecting an HCA

methodology before defining the use cases puts the cart before the horse; a methodology

may need to be dramatically altered or discarded entirely if it turns out to be ill-suited

to meeting die state's or utility's goals. As described in the case studies in Appendix A,

the &llure to consider the use cases prior to selecting the methodologies has resulted in a

potential need to revise the methodologies in California. In addition, stakeholders have

voiced concerns about whether the methodologies used in Minnesota and New York will

actually be able to adiieve those states' goals.

Figure 3. Hosting Capacity Use Cases

Interconnection of DERs Distribution Planning Locationai Value of DERs
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Regulatoi^ with input fit>m involved stakeholders,

should not only idendQ^ desited HCA. use cases up

fiont, but digr should also do so with spedfidty.

Regulators will need to provide suffident guidance

for utilities to danfy what HCA. should be capable of

doing and how it can be used to support identified

gpals so that the final tool is designed approptiatety

to meet those ̂als. For example, ifmore streamlined

interconnection processes is the goal, then there

should be some eady discussions, before the tool is

built, around what level of precision in the HCA.

would be needed to accomplish this objective.

In addition to identifying use cases, regulators

may consider identifying specific elements

to guide utilities in developing the HCA

methodology. Such elements can include:

(1) specification of the desired level ofgranularity

(i.e., performing HCA down to the line
section and node level);

Regulators, with input from involved

stakeholders, should not only identify

desired HCA use cases up front, but

they should also do so with specificity.

Regulators will need to provide

sufficient guidance for utilities to clarify

what HCA should be capable of doing

and how it can be used to support

identified goals so that the final tool

is designed appropriately to meet

those goals.

(2) specification of the desired level ofscalabiligr

(i.e., whether HCA should be performed

across the entire distribution system at the

outset or only on those feeders with the

greatest projected DER demand, and whether
it should be performed on single-phase feeders in addition to three-phase feeders);

0) guidanceforrepeatabilltyasnewDERsareinteicoimec^andfoederdmacteiistiadmng^

(4) transpatemy in the methods and results;

(3) validation oftechniques to ensure confidence in the results obtained throu^ the HCA;

(6) readily accessible data for easy use by consumers, develop^, and planners;'^

(7) firequency ofpublication (i.e., aimual, quanerly, real-time, etc.); and

(8) ̂ es of DERs to be modeled (i.e., distributed generation, energy storage, electric
vehides, or all DERs).

At the same time, regulators may want to avoid being overly prescriptive in their goals so
rbar utilities have the space to develop a workable tool for their service areas in a timely

manner. Conducting an open dialogue about the pros and cons of approaches that
have been piloted by states and utilities (including those discussed in the case studies

in Appendix A) can help regulators determine how best to strike a balance between
prescribing detailed goals and allowing some flexibili^ for utilities.
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III. Selecting the Hosting Capacity Use Cases

The use cases that regulators, stakeholders, and utilities select for HCA will inform the

choice of HCA methodology and the guidelines for deploying it, such as the frequency

of updating and the portions of the grid to be covered by the initial HCA rollout. The

two primary use cases for HCA— interconnection and planning—are described herein.

In addition, the following section includes a discussion of how the HCA can be used in

a complementary fashion along with efforts to identify locational benefits of DERs to

fully optimize DER siting.

A. INTERCONNECTION USE CASE

In many states, interconnection standards and utility interconneaion processes are not

keeping pace with DER growth and are replete with inefficiencies and time- and resource-

intensive protocols that cause backlogs and interconnection gridlock.'^ For example,

a 2015 study by NREL foimd that utilities in five states foiled to meet review time

requirements for up to 58% of residential and small commercial solar interconnection

applications.'^ In states, such as in North Carolina, where there have been significant

amounts of larger-scale distributed generation deployed (e.g., projects 1 MW or

greater), the utilities have follen drastically behind on their ability to keep up with the
interconnection study process. As an example of this interconnection gridlock in North

Carolina, Duke Energy regularly takes more than a year to complete the study process for

the interconnection of a 2 to 5 MW" solar PV generator on its distribution system.'®

While a number of foctors can contribute to interconnection gridlock, a prominent

one is that customers wanting to adopt DERs have traditionally had limited access

to information about the conditions on the grid to help them select optimal and

appropriate sites and design projects that are responsive to (and not in violation of)

the available hosting capacity at their chosen site. Another barrier to streamlined

interconnection processes is the time- and bandwidth-limited utility staff who are tasked

with processing increasing volumes of DER interconnection requests. Even requests

that are not likely to move forward^—because they require costly grid upgrades to

accommodate them on the system—still require the time and attention of utihty staff

to review and study the interconnection appUcations. Providing customers with more

information upffont, such as through an HCA and accompanying distribution system

map, can help reduce the number of ill-suited projects proposed and result in better
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designed projects that are within the hosting capacity at that particular site and thus

could require fewer utility resources to be spent individually studying their impacts.''

1. Streamlining the Interconnection Processes for DERs

HCA can help address the challenges of interconnection gridlock in two important

ways. First, HCA can provide reliable data about the hosting capacity of nodes across the

circuit for use in streamlining and expediting the review of interconnection applications.
When a customer seeks to interconnect at a given node, the utility can check to see if its

proposed DER project falls within the hosting capacity value for that location. If it does,

the project can be approved to interconnect with little to no additional review or study

with assurance that it will not compromise system safety or reliability. Second, if the

project fails outside the identified hosting capacity, it can be directed to the study process

or the customer can be provided information that allows her to redesign the project

to fit within the hosting capacity limits (zhdJor address known constraints through

system or operational redesign). Perhaps most Importantly, HCAs based on the actual

engineering specifications of the circuit are able to yield more precise indicators ofthe

amount of DER that can be accommodated than the simplified interconnection screens in

place in many states today such as the 15 percent of peak load screen commonly used

to determine whether a project connecting to the distribution grid will raise islanding

concerns or cause backfeed-beyond the substation.^' By providing a more accurate and

efficient method of reviewing a project, HCA allows more DERs to connect to the grid

more prompdy, without compromising grid safety and reliability.^

Ultimately, with frequent updating of HCA, utilities can move toward automated

interconnection processes. Interconnection customers can also use the detailed HCA

data to identify potential project alternatives that would help them avoid hosting
capacity limits, such as use of on-site storage to shift peak demand or interconnection

agreements that allow curtailment during limited peak hours of the year.^

2. Maps to Identify Grid Locations for DERs

Mapping the hosting capacity of entire circuits and making these results publicly

available can help guide DER customers to locations where they can provide more value

to the grid and minimize project costs. User-friendly maps displaying HCA results

and downloadable data files will also help customers understand what project sizes

and technologies can be most easily accommodated in a particular location, which can

help them better predict the cost and timeline of the interconnection process.^^ Giving

customers the ability to self-select optimal interconnection sites will in itself speed up

the interconnection process by channeling applications to the grid locations where they

are most likely to be quickly approved. Early grid mapping efforts and adoption of pre-

application reports,^' in states such as California and Hawaii, have been widely accepted

as a useful tool by both DER customers and utilities. They appear to be positively

redirecting projects and reducing the number of speculative or non-viable projects that

ultimately seek to interconnect.^^
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Process (or customer seeking to connect DER project to the distribution grid

Are mitigation options
possible? (I.e.. limited

curtailment or energy storage)

Does DER project fall-wfthiniHCA^tithe
requested point of Interconnection?

DER customer

modifies

project to fall

within HCA

Submit

interconnection

application and

undergo traditional

interconnection

studies to identify

needed grid

upgrades

Figure 4. Illustrative Interconnection Use Case for HCA

As discussed below, an HCA map can also be combined with efforts to identify precise

locational ̂ ues to further optimize D£R siting.

When interconnection is selected as a use case for HCA, regulators should ensure that

the methodology chosen and implemented by utilities yields sufBcientiy reliable, robust,

and granular results and is deployed with sufficient frequency to achieve identified goals

and use case functionality. For example, the accurary ofthe hosting capacdty results

is critical to ensuiing safe and reliable intercormectlon while also increasing efficlenqr

and avoiding an overbuilt distribution system. Frequeng^ and accuracy are cilosely

connected and impacrt the usefulness of the tool for more streamlined interconnection

processes. Maps and data files should be updated with new HCA results each time they

are generated to ensure that customers have the most current information to make their

siting and application decisions.

3. State E^qperiences with the Intercoimection Use Case for HCA

Early experiences in three states demonstrate the value ofsetting forth interconnection

as a use case at the beginning of the HCA process (see the case studies In Appendix A for

more details r^ardlng individual state experiences).
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Rgure 5. Sample Hosting Capacity Map & Feeder Data
Source: PG&E, Demonstration A, Integration Capacity Map, available at

https://www.pge.com/b2b/ener^supply/wholesaleelectricsuppliersolicitation/PVRK>/PVRMiMap/index£titml

In California, the Public Utilities Commission (CPUC) initially ordered the state's
major investor owned utilities to prepare an initial integration capacl^ analysis
(synonymous with a hosting capad^ analysis) as one part of a Distributed Resources
Plan (DRP).^^ The CPUC's guidance ruling specified that one of the goals of the
analysis was to "improve the effidency of the grid interconnection process" and
included some specific details in terms of number of circuits, granularity, and
modeling methods.^ After the utilities completed their initial limited deployments,
the CPUC took comments and then authorized a more comprehensive demonstration
project that would ultimately test out two difierent methodologies, in consultation
with a working group of diverse stakeholders.^' The lesson learned from this process
was that to properly evaluate the methodologies tested, use cases needed to be
developed that identified the states concrete intercoimection goals. After identifying
those goals more precisely and developing the use cases, the majori^ of the working
^oup concluded that the streamlined methodology, as tested, was inadequate to meet
the goals and that the iterative methodology was better suited to achieve the accuracy
and precision required for the intercoimection use case.'*' The CPUC ultimately
adopted the recommendations of the working group and ordered the utilities to deploy
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the iterative-methodology system-wide for the interconnection use case.'' The utilities in
Hawaii are using a method similar to the iterative method selected in California for use

in the interconnection process,'^ and they have identified interconnection as a clear use

case for hosting capacity in the state, although the Commission has not yet approved its
incorporation into the interconnection procedures."

In New York, by contrast, as part of the Distribution System Implementation Plans

(DSIP) docket'"' within the much-larger New York Reforming the Energy Vision (NY

REV), the Joint Utilities" established the goal of providing HCA maps for customers
to use in identifying optimal interconnection grid locations for large-scale solar PV.

However, the utilities declined to clearly identify and define interconnection as a use

case for the HCA, instead noting only that stakeholders were interested in "exploring
the possible implementation of interconnection use cases for hosting capacity."" Despite
comments from stakeholders urging the New York Public Service Commission (NY

PSC) to clearly define use cases and to require examination and transparent^ regarding

whether the selected methodology provides results accurate and reliable enough to

meet those use cases, the NY PSC declined to further investigate." The Joint Utilities
are thus moving ahead with EPRI's DRIVE Tool (a version of the streamlined method)

for their HCAs, but considerable uncertainty remains about whether HCAs developed

using this method will help process interconnection requests and shorten timelines,

or even whether the current results can accurately guide customers to appropriate

interconnection locations. The Joint Utilities' HCAs are also unlikely to be useful

in informing scenarios for other DERs, including non-solar distributed generation,

smaller-scale solar, distributed energy storage, and/or electric vehicles.

Lastly, the Minnesota Public Utilities Commission (MN PUC) has identified some

value to using HCA to inform interconnection as a long-term goal ofXcel Energy's

(the state's major investor owned utility) HCA effort, but it has not gone so far as

to precisely define the use case.'® The MN PUC required Xcel Energy to "conduct a

distribution study to identify interconnection points on its distribution system for

small-scale distributed generation resources,"" but the initial distribution-system study

released by Xcel Energy announced that its HCA results were "not intended to be used

for approving interconnection requests," and did not to set forth a process or timeline

for producing HCA results that would help to streamline interconnection approvals."'"

After considering stakeholder written and oral comments, the MN PUC required

Xcel to file hosting capacity reports with sufficient detail to provide customers "with a

starting point for interconnection applications.""" The MN PUC also directed Xcel to

provide information requested by staff and parties on the accuracy of its HCA results,

including by conducting a comparison of results in its 2016 report with actual hosting

capacity determined through interconnection studies.^^ This information was provided

in a subsequent filing^' and the MN PUC and parties are evaluating the results of the

accuracy assessment and what it means for next steps.
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As these state experiences illustrate,

conunencing a hosting capacity process

without clear uses and goals creates a

real risk of duplicative expenditures

by utilities, which are ultimately home

by ratepayers.

As these state experiences Illustrate,

commendng a hosting capadty process

Vidthout dear uses and ̂als creates a

real risk of duplicative expenditures by

utilities, which are ultimately borne by

ratepayers. For instance, if a state selects

an HCA methodology not suited to

intercoimection processing and invests

in optimizing that method, utilities will

not only expend substandal resources

processing individual interconnection

applications In the interim, but they may

ultimately expend far more resources

switching in the future to an HCA method capable ofstreamlining the interconnection

process if that is ultimately desired. To avoid these plt&lls, IREC recommends that
regulators leam from the comparative analysis done in California and involve utilities

and stakeholders in early discussions about whether interconnection is an appropriate

use case for the HCA. If it is adopted, t^ulators should require utilities to develop and

implement an HCA methodology appropriate to that use case.

B. PLANNING USE CASE

Planning is the other primary use case for HCA. Althou^ distribution planning is often

hamed as an important goal for HCA, no regulator or utility has specified eiocdy how

HCA will be used in the distribution planning process. Failing to specifically define the
planning use case can impede i^^lators* ablllg^ to ensure that the HCA methodology

developed and deployed will ultimately serve the planning goals. "While fbver details are

atrailable about the planning use case, based on a lade ofconcrete examples to draw tiom,

there are emerging grid planning reforms that states are adopting as part of broader grid

modernization efforts, which provide useful guidance to regulators considering how to

best approach the planning use case for HCAs.

1. Shifting to Proactive, Integrated Distribution Planning

Traditionally, distribution system planning has remained within the exdusive purview

ofthe utilities, and there has been minimal transparency or public involvement in the

planning process.^ In addition, utility-owned assets are normally the preferred solutions

to meet identified distribution needs.^ However, this traditional model for distribution

system planning is continuing to evolve with, among other changes, increasing penetration

of distributed generation, increased deployment of demand-response technologies,

gromng customer investments in energy storage and ene^ management Kchnologies,'

and poliqr directives to utilities to build deano; more rdiable, and more effident

electridty ̂ ^stems. In response to these new conditions, planning the grid fi)r tiie future

warrants new approaches that rakp into account the growth, benefits and impacts of DERs
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on the grid, including revised load forecasting and the ability of DERs to offer "non-wires"
solutions to distribution grid needs. Both vertically integrated and deregulated states are

beghining to recognize that the role of the distribution system is fondamentally changing

and the planning process must evolve accordingly.^ In response, regulators are requiring
increasing transparent in the distrlbudon planning process, including by requiring
utilldes to publicly file distnbudon resource plans and to increase access to grid dala.^

The Integrated Distribution Planning process consists offour basic components: (1)

mapping the hosring capacity of the s)^tem; (2) forecasting DER growth and load growth,
(2) identlQdng and prioritizing grid upgrade needs by comparing growth to available
circuit hosdng capaddes, (3) proactively pursuing grid solutions, induding non-wires

alternatives, to meet identified needs and integrate and optimize DERs on the grid.^

As depicted in Figure 6, an HCA is a central component ofmore proacdve, integrated

distribution system planning. Among other fimcdons, an HCA can fadlitate utility efforts

Figure 6. Illustrative Planning Use Case for HCA

Conduct Hosting

Capacity Analysis (HCA)

1
DER cuslomer
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T
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to integrate DERs under high penetration scenarios, to meet renewable or distributed
energy mandates, and to procure and/or deploy DERs as cost-efFective, non-wires

alternatives to traditional grid investments.^'

As an alternative to the current reactive process to making distribution system

upgrades (wherein the customer with the DER project that tri^ers the need for a grid

upgrade is expected to bear the entire upgrade cost), an HCA can help utilities (and
regulators) more proactively identify in advance strategic locations where cost-efFective
infrastructure investments can increase hosting capacity,^® thereby benefiting a number

of DER customers and other ratepayers. This proactive planning approach permits more

efficient and economic allocation of system upgrades, while also optimizing benefits

across sources of generation and load and across any number of distribution feeders. It

can also speed up the process of interconnecting DERs since steps to expand hosting
capacity will have been taken, where appropriate, prior to applications being submitted.

By planning for and performing'proactive upgrades, utilities can also consider ways to

spread upgrade costs more evenly between parties that benefit from them (thus avoiding

the scenario where a single customer gets left holding the bag for costly grid upgrades,

which ultimately improve hosting capacity for other customers that come after them),

including both customers with new generation and load' on the distribution system.

Lasdy, they can procure third-party solutions, including DERs, to meet projected grid

needs in lieu of, or in addition to, traditionally procured infrastructure investments.''

Clearly defining IDP as a goal of the HCA use case can help ensure that the analysis is

fully supportive of this more proactive approach to grid planning. In addition, to ensure

that planning goals are realized, it may be necessary to make further improvements to

the interconnection processes to fecilitate DER integration and capture "the value of

DER linked to planning results and opportunities to realize net benefits for all customers

through the use of DER provided services."'^

By articulating with precision the goals of the HCA planning use case, regulators can

ensure that an effective HCA tool is developed. For instance, where IDP is part of the

planning use case, the HCA may need to be run on the entire distribution system under

different scenarios about assumed DER growth overlying varying time horizons." The

HCA results would enable the utility to determine when and where the distribution

grid is projected to reach its hosting capacity such that solutions can be deployed or
procured before that location is closed to new DER projects. Regulators should consider

how frequendy the HCA needs to be run and the level of precision in the HCA results

necessary to meet the planning use case goals.

2. Using HCA to Model and Plan for Changes in Customer Behavior

An HCA, as part of the planning use case, can also be used as a tool to help understand

how other policy choices may impact how DERs are deployed and how the hosting

capacity of the distribudon system would change as a result. For example, ifa utility is

exploring the impact of time-of-use rates for electric vehicle owners, the HCA can be
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Figure?. Integrated Distribution Planning (iDP)

I^red with a corollary customer behavior anafysis to see what impact, ifany, sudi a

chan^ would have on the needs and capabllides of the distribution system under certain

adoption scenarios. "While this concept is not yet being implemented, dieie is potential

to utilize the HCA in conjunction \rith other system planning tools to better imderstand

how ̂ious policies and shifts in customer behavior can alter the distribution grid (which

in turn should inform the long-term planning process). This aspea of the planning use

is currently under consideration in the long-term refinements phase ofCalifomi^

ICA working group where parties are discussing its feasibili^ and value and whether the
evisring methodologies are suited to providing accurate results for this use.^

3. State Experiences with the Planning Use Case for HCA

Among the states and utilities currently exploring HCA as part of their grid

modernization proceedings, most have identified a role for hosting capad^ in the
planning process, but none have defined the planning use case with specifidQ^. In New

York, the Joint Utilities have been vague in setting forth planning as an explldt HCA

use case and in providing information on how they intend to use the results of HCA to

inform or improve the plaiming process.^' Likewise, even after some discussion, the ICA
working group in California concluded that while there was agreement that a planning

use case was valuable, there needed to be further refinement of its details in order to

properiy evaluate the methodologies used to serve the use case.^ As a result, stakeholders

in both states have not yet had the opportunity to fully review and provide feedback and
guidance on the HCA methodology most appropriate to support planning goals.
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As with the interconnection

use case, states are likely to get

the greatest benefits from the

HCA in the planning context if

they clearly consider the goals

of the distribution planning

process and articulate a vision

for how the HCA. will be used

to help achieve those goals.

As sates and utilities work to

update distribution planning

protocols in response to the

demands and changes of the

evolving electricity grid, the

HCA should be considered an

important tool to help achieve a more efficient, equitable and reliable grid.

As states and utilities work to update

distribution planning protocols in

response to the demands and changes

of the evolving electricity grid, the HCA

should be considered an important tool

to help achieve a more efficient, equitable

and reliable grid.
^C.^SiSS'

C. A COMPLEMENTARY FUNCTION:

OPTIMIZING LOCATIONAL BENEFITS OF DERS

DERs have the potential to provide a range of electrical serwces beyond generation,
capadty, and storing ene^ for later use. These include inaeasing transmission and

distribution capadty, voltage support, reliability and resiliency services, equipment life

extensions, and andllaty services.^ As Southern Califbmia Edison has reported, by

providing these services, DERs can increase the hosting capadty of feeden and "offset
some of the load growth in an area and mitigate or even eliminate the need for capital-

intensive upgrade projects."^' DERs also provide additional environmental and public

health benefits.^ However, DERs will have greater energy, capadg^, and grid values in

some locations than others, depending on the charaaeristics and needs ofthe feeder and

on the range ofelectrical services that the particular DER can provide.® When DER siting
is effectively matched to grid needs, the DER customer, the utility, consumers, and other

DER interconnection applicants all benefit.

Recognidng that the benefits of DERs may be, in some cases, location-spedfic has led

some states to begin to develop tools to assess and identify values for DERs at precise

locations on their distribution system. Separate fiiom HCAs, locational benefits analyses

can in theory be used to fadlitate die matching ofDER siting with grid needs by assigning

greater or lesser value to DERs based on the location-dependent benefits th^ provide.^'
When the results of locational benefits analyses are combined with accurate hosting
capadgr and DER forecasting results, utilities and states vdll theoretical^ have a more

robust suite of tools that can be tised to deploy, direct and incentivize DERs to "optimal"

grid locations (low cost and/or hi^ benefit locations). Using these tools, programs and

tariffi can then be designed to encourage DERs to operate in an optimal manner (bringing

the greatest ben^ts to the grid) and provide compensation to the DER customers
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providing the benefits. "Ihe objeaive is to achieve

net posidve value (net of costs to implement the

D£R sourdng) from D£R integration fr)r all

utility customers."^ However, it should be noted
that estant state efiforts on locational benefits

analyses are not mthout controvert and there

is not yet agreement on the methodology and

assumptions underpinning such analyses (such

nuances are important but are beyond the scope of

this report, and thus are not discussed further).^

While locational benefits

are not a direct use

case for the HCA, since

a separate modeling

effort is required to

identify these values

on the system, the

HCA is an important

complementary tool

to optimize locational

benefits of DERs on

While locational benefits are not a direct use case

for the HCA, since a separate modeling effort is

required to identify these values on the ̂ ^em,

the HCA Is an important complementary tool

to optimize locational benefits of DERs on

the grid. At the same time that California has

been working to develop the HCA, it h^ been

developing a Locational Net Benefits Analysis

(LNBA) that wll identify locations where

the low costs and/or high benefits of D£R

deployment &vor increased DER activity.^

California has proposed an updated distnbution

planning process that will combine the HCA

mth DER forecasts to develop an annual picture

of the grid updates needed to support DER

growth.^5 DER providers would then have an
opportuni^ to propose DER solutions to grid

needs, based on the HCA and the LNBA.^

California may explidtly direct utilities to prioritize grid upgrade projects at locations

that have both low hosting capacity and hi^ net benefits.^ New York is woddng on a

similar effort through their Value of Distributed Energy Resources (VDEI^ proceeding.

There, the state has begun to implement a'raluation framework aimed at more granular

determination of the temporal and locational values of DERs.^ While the stare has

not yet taken this step, it could eventually pair the VDER with New York's HCA. This

location-based valuation infrirmation will allow customers to assess the fiill costs and

benefits associated with potential DER sites and direct their efforts to the most cost-

e^aive locations.

the grid.

u
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IV. Select a Hosting Capacity
Methodology Suited to
Defined Use Cases

After selecting and defining use cases, the next process steps are to

develop an HCA methodology (or methodologies) most appropriate

to the use cases and to select criteria for implementation. Regulators
play a critical role in both these steps. Clear and specific guidance from

regulators ̂ ures that the HCA effort does not become balkanlzed,

with each utility employing a different methodology with varying

suitability to statewide use cases. Regulators can also require that the

methodologies and assumptions are transparent, thus ensuring the

HCA produces results that are infbrmative and instill confidence in

how they are derived. Importantly, regulators also play a critical role in

ensuring that the HCA is designed to address and achieve state energy

polity goals.

To ensure HCA efforts are meaningful for all involved stakeholders and

end-users, regulators should set up a process through which thty work

with utilities and stakeholders to select and refine HCA methodolo^es

and set forth implementation rules. Ideally, this process should

involve one or more working groups consisting of utility and non-

utility participants with oversight from regulators to guide the HCA

development. Utility tesa of HCA methodologies can help the working

group evaluate and refine the methodologies to meet Identified use

cases. Regulators should also create a process to improve on the seleaed

HCA methodology over time and establish clear timelines for utilities

to meet near and long-term HCA goals.

After selecting and

defining use cases,

the next process steps

are to develop an

HCA methodology

(or methodologies)

most appropriate to

the use cases and

to select criteria

for implementation.

Regulators play a critical

role in both these steps.
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R. THE METHODOLOGIES: STREAMLINED, ITERATIVE,

AND STOCHASTIC HOSTING CAPACITY METHODS

There are an array of HCA methodolo^es under development and more likely on

the horizon. For ease of discussion we have Identified three primary methodological

categories: streamlined, iterative and stochastic. They are bnefly defined as follows:

*  The streamlined method applies a set of simplified algorithms for each power

system limitation (typically: thermal, safe^/xeliabili^, power quall^/ voltage,

and protection) to approximate the DER capacity limit at nodes across the

distribution circuit.^

•  The iterative method directly models DERs on the distribution grid to identify

hosting capacity limitations. A power flow simulation is run iteratively at each

node on the distribution system until a violation of one of the four power

system limitations is identified.^" The iterative method is also sometimes referred

to as the demiled method.

\ The stochastic method starts with a model of the existing distribution system,

then new solar PV (or other DERs) of varying sizes are added to a feeder at

randomly seleaed locations and the feeder is evaluated for any adverse effects

that arise from this random allocation. The results are a hosting capacity ̂ ge.^^
)

while there is overlap between the methods, there is still considerable variation among

the three methods in terms of basic methodological choices, results, and assumptions.

Utilities and commissions may be tempted to simply selea the HCA methodology

that will be the least costly and least computationally complex to implement. For

instance, the New York Joint Utilities andXcel Eneigy in Minnesota have seleaed

HCA. methodologies based on a version ofthe streamlined hosting capacity method

developed by EPRI—the DRIVE tool—possibly due to its compuational effidency

relative to iterative methods and the ofl^the>^elf nature of the tool being o&redby

EPRI.^ But experience from California's detailed HCA demonstration projects has

shown that the version of the streamlined method used by the California utilities was

not appropriate fbr certain use cases, particularly interconnection. It is not yet dear

viiether any difference between the streamlined method used in California and the

one deployed by EPRI result in appredably difierent outcomes, but it is dear that

EPRI has not identified interconneaion as a diiea use case for the DRIVE tool.^^

The failure to select an appropriate HCA methodology at the outset can lead to

wasted time and money fbr utilities and their ratepayers if utilities must later .

develop and deploy a different method that is better suited and/or more appropriate

to achieving the identified goals or policy objectives. As such, it is important to

carefully selea the methodology best suited to the state's use cases and regulatory

^  '^als. To the extent a state or utility chooses to pursue a more phased approach to
^CA, a clear framework for moving through the phases and a process for iterating on
and improving the HCA over time should be identified at the outset of the effort.

The failure to select

an appropriate HCA

methodology at the outset

can lead to wasted time and

money for utilities and their

ratepayers if utilities must

later develop and deploy

a different method that is

better suited and/or more

appropriate to achieving the

identified goals or policy

objectives. As such, it is

important to carefully select

the methodology best suited

to the state's use cases and

regulatory goals.
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It is important to lecognize that the HCA methodologies available tod^

mil likely evolve and improve over time mth increased use as a variety of
utilities deploy them. As multiple utilities deploy and trial dl^rent methods,
stakeholders are learning more about the benefits and drawbacks of each.

However, over time it mil lil^y be &r less resource intensive ifa consistent

methpdology (or methodolo^es) can be available and applied "out of the

box" for utilities beginning the process. EPRTs DRIVE tool is a step in

this direction. However, as a proprietary tool, questions remain about its -

capabilities and level of transparency that need to be resdved before it is clear

whether this is an appropriate methodology for widespread deployment.

Despim the faa that octant tools are apt to evolve over time, state r^lators

should not hesitate to begin the process ofinitiating stakeholder efforts

and proceedings to define goals, identl^^ use cases, assess utility needs, and

set a timeline for statewide implement^orL HCA is not only a timely

rool that all states and utilities should be^ oq)lonng, but eariy efforts will

establish an important foundation of transparency, accuracy and stakehold^

consensus once the t(»l is adopted and implemented. Rather than wait for

the perfect HCA metfao^logy to emerge, regulatois can take initial steps to

giln &millarity and understanding of the difieient HCA methcxiolc^es, their function, their

capabilities, and their limitations.

Along with selecting

a methodology,

regulators should

carefully consider the

criteria that will guide

its implementation.

B. IDENTIFY CRITERIA TO GUIDE IMPLEMENTATION OF HCA

Along with selecting a methodology, regulators should carefully consider the criteria that

guide its Implementation. For instance, regulators may wish to considen

(1) Phasing: Regulators may consider v^ether to create a phased roadmap for

implementation ofHCA. New York utilities, for instance, have proposed a four-

stage roadmap, "with each subsequent stage increasing in effectiveness, complexly,

and data requirements."^^ If a phased approach is used, regulators should ensure that
the tools developed and deployed in earlier stages are compatible with the goals of

later stages, and the phasing reflect the prioriQ^ of the smte's goals.

(2) Frequency of ujpdating: Will HCA results be updated In real-time, weekly,

monthly, annually, or on some other time scal^ For interconnection automation

and streamlining purposes, very fieqiient HCA results across the entire grid be

necessary. For planning purposes, less fiequent updating may be required if scenarios

are onty needed on a periodic basis (such as annual^ or as appropriate). Ri^;ulators may

also consider regular updating (weekly or monthly) of results for the entire grid, coupled

with targeted updating of particular grid segments fbr interconnection purpose. For

instance, the hosting capadty of the entire grid could be mapped annually, and these

results could be updated inoementally each time the hosting capacity of a feeder is

assessed as part of the interconnection process. Ihe frequency of upda^ should align

with the goals and use cases, thou^ tempered by cost and technical feasibility.
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(3) Hie extent of the grid covered by HCA: Will the entire distribution grid be mapped
at the outset, or will only hi^ priority portions ofit be mapped initially, coupled with

incremental expansion until the entire grid is analyzed? The California utilities, for

instance, mapped all three-phase lines in the test areas and are exploring expanding

the HCA^ to single-phase lines and reserving for future analysis Interactions vrith

the transmission system (such iteration of the tool is a good example of how HCA.

efforts can be phased over time to become more sophisticated and robust). Xcel

Energy in Minnesota has proposed excluding feeders serving low voltage networks in

downtown Minneapolis and St. P^ul areas, which have not been previously modeled.^
Regulators should ensure that the HCA methodology Is scalable so that, even under

an incremental approach, the fiill grid can eventually be covered.

(4) DER Neutral: Making HCA agnostic to the ̂ e of DER vrill ensure that it remains

useful as technologies and their market saturation chan^ over time. Agnostidsm is also

essential fi)r the HCA to be capable ofidentiQong w^ to esqtand hosting capacity or use

non-wires alDematives. Under direction ofthe Callfbmia FUC, California utilities have,

h>r this reason, prorided "agnostic" hosting capacity values "that can be used by DER

providers to analyze other DER portfolio combinations."^® Thg' have also made an "ICA

translator" available to users to determine the hosting capad^r values for difilerent ̂ es of

DERs.^ In contrast, Newlforic and Mlrmesota are just focusing on solar ofa cdtain scale

in their initial analysis, and It appears that Fepco's approach is also focused only on FV.^

(5) Transparency Criteria: R^;ulators should carefully set forth the criteria for ensuring

transparency In the selected HCA methodology and its results. For instance, utilities

should be open about the methodology selected ̂ d any assumptions built into in

Healiy, third-parties should be able to independently test and validate the methodology

to ensure its accuracy and reliablliy. Where multiple

utilities operate in a state, regulators may also

consider requiring utilities to run thdr

respective methodologies on a test circuit

and compare results. Utilities should also

be open about any Umit^ons in their

analysis—i.e., to vhat extent it is limited

in capturing the HCA under highly

distributed DERscenarios, whether

antidpated DER additions are built into

the anafysis, whether certein ̂ ders or

foeder ypes are excduded, whether the

methodology relies on any heuristics.

Transp'arency ) ( ['base
eritsria / Implementation

[Mt i HCA ;
j Methodology

Neutral

\

u

etc
79

Extent of Grid

Modeled

Rgure B. Criteria to Guide implementation of HCA
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C. VALIDATE RESULTS

Transparency in the methodology and assumptions and ready access to HCA results will
ensure that they can be easily validated and any problems with the methodology idendfied

and resolved. Ideally, sufficient Information about the methodology should exist so that a

third party could perform an independent analysis to validate the results reached by utilities.
Running and publishing results on test circuits and comparing actual interconnection
study results will also assist in the validation process. In states like California with multiple

utilities, regulators may consider requiring the utilities to run their HCA analysis on a test
circuit and publicly compare results. In doing so, the California utilities were able both
to confirm that they are aligned on methodology, produdng largely consistent.results on
the test circuit,®® and to identify areas where their different software packages and model

simulations led to discrepancies so that any bugs can be worked out.®*

D. IDENTIFY HOW DATA WILL BE SHARED

Data sharing is a key factor shaping the evolution of the electricity grid, and the sharing
of data produced by the HCA will significantly impact its value as a next generation grid

tool. In the hosting capacity context, data sharing enables the validation of results, allows
customers to evaluate potential locations for DER siting and enables third parties to

compete in offering non-wires alternatives for grid upgrades to expand hosting capacity.

Regulators will need to consider the most useful manner for utilities to publish and
display hosting capacity data.

1. Hosting Capacity Maps

Maps illustrating the hosting capacity of grid sections can be a useful tool to enable easy

visualization of hosting capacity results.®^ Maps provide a high-level display of hosting

capacity values on feeders throughout a circuit. Early examples of hosting capacity maps

have employed color-coding of line segments and feeders according to their hosting

capacity range to help customers easily identify those grid sections where DERs can be

most readily interconnected.®® They have also used quick-display boxes, allowing the

viewer to easily see summary hosting capacity information for a given node or feeder.

Figure 9. Sample Hosting Capacity Maps

Source: SDG&E, Demonstration A. Integration Capacity Map
available at:https://energydatarequest.socalgas.com/ICM/
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Considerations regarding maps Include:

•  Visual Display Format What kind of color-coding, if any, should the maps

employ? If color-coding is required, will ail the utilities in the regulated territory be

required to use a uniform color-coding system or can they select a unique color-

coding ̂ tem tailored to their service area?

•  Data Displays Ifquick-display boxes are used, what information should utilities be

required to display in those boxes? Should, lor instance, the boxes include the hosting

capadiy value for eadi power system limitation, or only the overall hosting capacity at

that point? Should the boxes also include basic drcuit information in addition to the

hosting capadiy values? Will quick-displ^ boxes be available for every node on the

drcuit or at less granular levels like line segment or ieedeif

•  D£R Technology Will the hosting capacity maps only display data for a uniform

generation profile or a standard solar FV profile? Or can they instead be filtered by

the viewer to display information relevant to difierent DER technolo^es so that,

for instance, different color-coding and data would appear depending on whether

the viewer selects energy storage, PV with or without advanced inverters, or another

DER type. If the latter, what kinds ofDERtechnologles will be available for the

viewer to select?

y
• Which Data If a blend ofhosting capad^ methodolo^es is used, which hosting

capadty results be displayed on the map? How will results be displayed if

multiple scenarios are run for a circuit?

•  Data Format Will the map data be made available In standard GIS formats?

DER customers may

need access to more

granular underlying

data than can be easily

provided through a map

to file an interconnection

application or design a

DER to fall under hosting

capacity limits. Separate

considerations apply to

production of maps and

underlying data.

2. Downloadable Hosting Capacity Data

In addition to the maps, DER customers may need access to more granular underlying
data than' can be easily provided through a map to file an intercoimection application

or design a DER to fall under hosting capacity limits. Separate considerations apply to

production of maps and imderlying data.

Considerations with respect to provision of imdeifying data include:

*  Access Will the underlpng data be publidy accessible? How soon after the HCA is

run will the publicly available data reflect the new results? Will old results be archived

in a publicly available manner? Will the data be free for all users, or there be

access-related costs?

Content "What information will be provided in the underlying data? Le. ̂diac

hourly load profile data will be available? Will the underlying hosting capacity criteria

yiolations be provided on the map or through the underlying data? What other types

of data might be necessary to diare in order to make the HCA results meaningful

and actionable?
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Figure 10. Sample Load Curve Data

Source: SDG&E, Demonstration A. Integration Capacity Map, available at: https://energydatarequest.socalgas.com/ICM/

Data Format In what format(s) will the data be made available (e.g. a downloadable

database, a JSON or CSV text file, etc.)? Alternatively or additionally, will the data

be provided in a machine queryable fashion (e.g. through a RESTfiil Application
Program Interface (API))? A RESTfiil API would allow users to query a web service

nmning on a server operated by the utility, facilitating tailored requests for timely

access to relevant raw data.®^

Documentatioii How will the data format or API be documented and how will

the documentation be made available? Data files can be difficult to parse if the

organization of the data is not well documented—for instance if the permissible

values of a data field are not explained.

Usabili^ Ifdownloadable databases are used, how will the databases be enghicered to

fedliate usability by customers and other stakeholders? Will they be annotated so that, for

instance, a developer could identify locations by hosting capacity wdue and area screens?

Granularity Highly granidar data across a distribution circuit can result in

large data files that could be practically difficult for utilities to store and users to

download. An API could help overcome some of these issues. If downloadable files

are instead provided, what level of granularity is appropriate to give customers the

information th^ need without rendering the data inaccessible due to its volume?

Will, for instance, hosting capacity values for every hour of a load curve be provided

or rather a single value for a load curve? Are there other methods available to help

manage the data efficiently without unduly constraining access?

Data Priva^ Should privacy concerns constrain access to the data? While it is impossible

to provide perfecdy anonymized data, can the data be sufficiently anonymized to

overcome privacy-related constraints? Will there be a process in place to remove personally

identifiable information ifhighly granular underlying data is provided?

Security Are there any cyber or physical security considerations to take into account

when sharing HCA data? If concerns are raised by utilities or others, the specific

information that raises concerns should be identified so that parties can evaluate whether

the HCA data sharing poses real risks, and ifso, how best to mana^ those risks.
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V. stakeholder Engagement Strategies

A number of best practices for engaging stakeholders in the HCA development

and implementation process can be garnered &om the experiences of states like

California, Minnesom and New York. Principal among lessons learned are:

(1) Early and Consistent Engagement. Stakeholder should be engaged as early as

possible in the process, before critical path decisions are made. If regulators permit

utilities to commit to a specific HCA method in advance stallholders engaged

later may raise issues and insights, which show that method not to best suited

to the state's needs, leading to wasted time and expense. To avoid this pitfall,

stakeholders should be engaged in the process ofsetting and refining the uses

cases and goals for HCA and involved in every step of the HCA development and

implementation process thereafter, including In selecting and refining the HCA

method used, in evaluating results, and in updating it as lessons are learned and

methodologies improved. The back-and-forth dialogue that occurs in a woridng

group can be particularly construaive, but this feedback can also be valuably

obtained throu^ a well-structured comment process.

(2) Open Membership. Membership in the stakeholder group should be open

to ail those who wish to participate to ensure diversity of perspectives and

optimal buy-in from interested and affected communities. It m^ be possible

to designate representative members from different groups of stakeholder

interests to better manage inpu^ but this needs to be done without

unnecessarily constraining party^ partidpation. If written comments are used,

there may need to be aaive efforts by the Commission to elicit sufficient

participation to ensure an adequate range of perspectives are considered.

(3) Neutral Facilitation and Reporting. Ihe stakeholder group focilltator should
be carefully selected. Ideally, the fodlltator will be a neutral parqr, either selected

from mthin the Public Utility Commission or from a third parq^, rather than

selected and appointed by the utilities. The focUltator should also have experience

and skills in stakeholder enga^menL The fodiltator should ensure efiective

and neutral reporting ofstakeholder group outcomes, including by produdng

detailed minutes and ty either produdng reports herself with stakeholder Input or

coordinating production ofr^orts by involved stakeholders.

Stakeholders should be

engaged in the process of

setting and refining the uses

cases and goals for HCA

and involved in every step

of the HCA development

and implementation process

thereafter, including in

selecting and refining the HCA

method used, in evaluating

results, and in updating it

as lessons are learned and

methodologies improved.
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California's Distribution Resource Plan working groups provide a useful model. Hie
ICA (i.e., hosting capacity) working group is fecilitated by a third-party consultant paid
for by the utilities, but California PUC staffhas oversight responsibility for the group
and could assume'direct man^ement at any point to ensure meaningful stakeholder
engagement.®^ The working group does its own reporting, with all stakeholders helping

to draft the groups reports such that conflicting viewpoints are accurate captured
for consideration by the PUC. Hie neutral fadlitator guides the production of the

reports, and while utility representatives eng^e in iterative discussions with the
stakeholders and contribute their insights and feedback, thty do not filter the reports'

recommendations and conclusions. As an alternative, a working group could produce a
non-utility stakeholder specific report. Utilities would then have an opportunity to file

their own reports and the commission would have the two perspectives for comparison
and reference in their.decision-making.

If written comments are used in lieu of a working group, it is important to ensure

stakeholder comments are considered by the utilities and that the decision makers

are provided with a complete understanding of party perspectives.

(4) Active Utility Engagement. Utilities should be required to actively participate

in the stakeholder process. "When utilities participate only passively, stakeholders

may not be informed of utility concerns and/or may feel that their concerns are not

being critically considered by the utilities. Hiere should also be checks in place to

ensure that utilities are meaningfully considering stakeholder insights and revising

their methods where appropriate based on those .insights.

In the California ICA working group, the utility and non-utility stakeholders

have engaged in productive, iterative, and ongoing negotiations, with the utilities

fielding stakeholder questions, responding to recommendations and concerns, and

dialoguing with stakeholders about possibilities during in-person and web-based

working group meetings and in written form. Hiis interactive process has enabled

non-utility stakeholders to play a meaningful role in shaping the use cases and

criteria fiDr and the selection of an appropriate HCA methodology in California. It
also helps stakeholders imderstand and often support utility approaches that might

otherwise seem objectionable. By contrast, stakeholders in New York's Reforming

the Energy Vision engagement groups reported that utilities had already made

critical decisions before talking to stakeholders at engagement group meetings.

And when stakeholders provided input, the utilities did not report back during the

working group process about what input would or would not be taken into account,

thereby allowing for the iteration and discussion that could lead to consensus. As a

result, the meetings seemed to serve more as an opportunity to inform stakeholders
of utilities' plans than a meaningful opportunity for stakeholders to help shape the
outcome of the process.®^
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(5) Consensus-Building: Regulators and facilitators should ensure that the

stakeholder process maximizes opportunities for stakeholders to actively voice

their perspeaives and concerns. Working group meetings and discussions should
promote active dialogue among stakeholders in order to build consensus. Where

there are areas of disagreement, there should be opportunities to communicate

divergent views to utilities and regulators, including throu^ stakeholder reports.

If a hosting capacity-speciBc working group is convened as part of a broader grid

modernization proceeding, regulators should ensure that there are opportunities

to coordinate with working groups addressing other topic areas. In the New

York REV proceedings, the narrowness of the engagement group topics impeded

stakeholders in engaging efiectively on issues with cross-subject relevance, such

as tying HCA development to interconnection and planning and to questions

regarding overall grid data access.'^

(6) Open Access. Access to stakeholder meetings and results should be made as easy

as possible. Measures to optimize access include noticing stakeholder meetings

well in advance, holding meeting in a neutral location, establishing a mbc of in-

person and telephonic conferences (New York, for instance, held three in-person

and three telephonic meetings, all run by a third-par^ ̂cilitator), employing

technology to maximize meaningful participation, and maintaining detailed

J minutes. Minutes, reports, and other stakeholder group documents should be

posted in in an accessible electronic forum to allow interested parties to keep

track of proceedings.

Regulators and

facilitators should

ensure that the

stakeholder process

maximizes opportunities

for stakeholders to

actively voice their

perspectives and

concerns.

Figure 11. Regulatory Stakeholder Engagement Strategies
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IREC i OPTIMIZING THE GRID ■ 27



ce

VI. Conclusion; Realizing the Promise
of HCA for All Ratepayers

As more states and utilities work to modernize the electric grid and to proactivel/

integrate and optimize DERs on the electric system, new tools and approaches are

needed. HCA has emerged as a key tool that allows utilities, regulators, and DER

customers to make more efficient and cost-effiective choices about deploying DER

technology on the grid. HCAs can also speed up the process of interconnecting

ERs since steps to expand hosting capacity will have been taken, vdiere

ppropriate, prior to applications being submitted. Ultimately, as utilities plan for

and pursue (or solicit from third parties) grid infrastructure improvements over

time, HCAs can help ensure that DERs are optimized, not discouraged, on the

system as an integrated and functional feature of affordable, quali^ and reliable

elearicity service provided to all ratepayers.

Regulators play an important role In guiding and overseeing utilities as th^

prepare HCA on their distribution circuits. Given the vanguard nature of this

topic, regulators can and should seek to inform their efforts with lessons from the

handful ofstates and utilities that have begun to prepare hosting capacity analyses.

Over time the software, methods and assumptions may become standardized, but

in the early stages of HCA it is important that states condua a thorough process to

understand and properly vet their rollout.

Paying close attention to the process underpitming HCA efforts will help regulators

realize the full promise of HCA for all ratepayers. The key process steps, recapped,

are as follows;

Regulators play an important

role in guiding and overseeing

utilities as they prepare HCA on

their distribution circuits. Given

the vanguard nature of this

topic, regulators can and should

seek to inform their efforts

with lessons from the handful

of states and utilities that have

begun to prepare hosting

capacity analyses.

(1) Establish a stakeholder process to woric with udlldes and other interested

stakeholders to sdect, refine and implement the HCA. Idealty, this process

should involve one or more working groups consisting ofutility and non-utilig^

partidpants with oversi^t fiom regulators to guide the HCA development.

Regulators should also retain a process to improve on the selected HCA

methodology over time and establish dear timelines for utilities to meet near and

long-term HCA goals.
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(2) Identify criteria to guide implementation ofthe HCA. at the outset. Working through

the established stakeholder process to identify and answer key questions regarding the

scope, duration, and other key elements of the HCA can help ensure a more efficient
process throughout (and greater buy-in from all involved). Thejrequency of updating the

HCA results, the extent of the ffid covered by HCA, and criteriafor ensuring transparency

in the selected HCA methodology and its results are all important to discuss and

define. In addidon, regulators may consider whether to create a phased roadmap for

implementadon of HCA, depending on the level ofsophisdcation of the utilides and the

timeline for achiering state energy goals. However, care should be taken not to create an

endless implementation timeline that quickly becomes obsolete or fails to miss near term

opportunides for deployment and use.

(3) Select and define the use cases for the HCA, with input from diverse stakeholders,

ensuring thty are clearly designed to address and achieve idendfied goals, including

state energy policy goals. These use cases should inform and guide the development of

an HCA methodology and its.implementation. There are two major HCA use cases—

intercormection and planning—and a complementary function of HCA—optimizing

the locational benefits of DERs. As regulators and utilities consider imdertaking an

HCA, it is critical that all stakeholders carefully consider and select desired use cases

for HCA together at the beginning of the process. Defining use cases ensures that the

cart is not put before the horse and will also prevent potentially cosdy and ineffident

undertakings that do not produce useable results.

(4) Develop an HCA methodology (or methodologies) most appropriate to the use

cases, providing clear and spedfic guidance and ensuring that the methodologies and

assumptions are transparent and informative to all involved stakeholders and end-users.

R)^;ulators shoidd ensure that the HCA methodology is scalable so that, even under

. an inaemental approach, the full grid and range of DERs can evenrually be analyzed.

Currendy, most HCA methodologies fit within three categories: streamlined, iterative

and stochastic methodologies (though more are under development, and each individual

application may have important variations). Importandy, different methodologies can

result in different hosting capacity values due to different technical assumptions built

into the models. Given the variety offactors that affect the grid's ability to host a wide

range of DERs, it is necessary to selea a well-considered methodology for determining

hosting capacity based upon its intended use.

(5) Validate the results of the HCA over time. As with any model or analysis, real-world

■\aIidation can help improve accuracy and functionality over time. Transparency in the •
methodology and assumptions and ready access to HCA results will ensure that thty
can be easily validated and any problems with the methodology identified and resolved.
Ideally, sufficient information about the methodology shoiJd exist so that a third
party could perform an independent analysis to validate the results reached by utilities.
Ri^ylators will need to consider the most useful manner for utilities to publish and
display hosting capacity data, and set milestones over time to evaluate the performance
of the HCA, relative to identified goals.
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Figure 12. Key Elements to Defining Use Ca8e(s) for HCA

In addition to the above process steps, regulators should keep in mind other key

considerations, noted in the report as th^ help guide and oversee the implementation

ofHCAs.

Firs^ the HCA methodolo^es available today vnll likely evolve and improve over

time, particularly as more udlides adopt and deploy HCA and trial di^rent methods.

Still a nascent grid modernization tool, the benefits and drawbacks of different HCA

methodologies are being revealed, and likely will become even more apparent with time.

Yet rather than xrait for the perfect HCA methodology to emerge, regulators can take
inirial steps to gain femiliari^ and understanding of the di^rent HCA methodologies,

their function, their capabilities, and their limitations. Given the substantial investment

in time, energy, and resources that HCA efforts require, there is value in taking the time

early in the process to ensure that the tool being developed is capable ofmeeting identified

objectives. Questions or concerns about what an HCA can do should be addr^ed before

mdespread implement^on, lest substantial resources be invested in something that proves
invaluable or ambiguousty^ useful.

Second, requiring consistency in approaches and methodologies among utilities

(where there are multiple utility services territories within a state) will help simplify

the implementation and oversight process, while also ensuring a more consistent

and efficient utilization of this tool among DER customers. Balkanized efforts,

wdth each utility employing a different methodology with varying suitability to

statewide use cases, will likely result in more confusion among those seeking to use

the HCA and reduce efficiencies for all, including utilities and regulators. Consistent

methodologies among utilities also allows for peer learning and exchange of'

information among utilities, which will help improve the accuracy and functionality

of the HCAs over time.
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Third, given swift changes to technologies, performance,

and markets, HCAs should be agnostic to the type of D£R

to ensure that it remains useful over time. Technology

agnosticism can also help utilities identify opportunities

to expand hosting capacity with other DERs and deploy
non-wires alternatives as part of utility grid upgrades and
investment plans.

Fourth, data sharing remains a key factor shaping the

evolution ofthe electricity grid, and the data colleaed and

^nerated as part ofan HCA. will help utilities, regulators,
and DER providers and customers better capture the diverse
^ue streams ofDERs. However, data shying requires

attention to related issues such as customer confidentiali^,

access permission, and cyber security. In this data-driven

era, regulators will be increasingly tasked with balancing

grid optimization, transparency and competition, consumer

protections and grid securi^. Yet, concerns surrounding data
sharing can and should be managed proactively and should

not be a reason to not pursue HCAs or related efibrts.

HCAs should not be developed

or implemented in a vacuum,

and should be considered in the

context of other policy choices

and how they may impact how

DERs are deployed. Similarly,

the HCA can and should be

used as a tool to evaluate and

understand how the hosting

capacity of the distribution

system might change as a

result of these policies.

Lastly, HCAs should not be developed or Implemented in
a ̂ cuum, and should be considered in the context of other

policy choices and how they may impact how DERs are

deployed. Similarly, the HCA can and should be used as a
tool to evaluate and understand how the hosting capaciy

of the distribution system might change as a result of these
policies. As consumers and the market responds to new programs, polldes, and price
signals, so too should the HCAs reflect the anticipated and planned changes to DER

adoption. More robust DER forecasting methodologies will need to be developed in
order to provide greater granuiari^ and accuracy of the HCA.

As state regulators, utilities, and other involved stakeholders work to build an electricity

grid better suited for the challenges and opportunities of the 21st century, the HCA will
be a formative tool. Not onfy will HCA be a aitical vehicle to improve the planning

and operations of the grid, but, if deployed with intention, may also.flmctlon as a bridge
to span information gaps between developers, customers and utilities, enabling more
productive, efficient, and cost-effective grid solutions for the benefit of all ratepayers.
Regulators, with this report in hand, can provide the leadership and guidance needed
to ensure the process, function, and implementation of HCA support and enable the
critical grid tranfformations underway.
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Appendix A: Case Studies on Current State
and Utility Approaches to Hosting Capacity

CALIFORNIA CASE STUDY

In die Fall of2017 the California Public Utilides Commission (CPUC) authorized foil

rollout ofHCA. across the three major lOU territories.^ The path that Califotnia went

throu^ to arrive at this dedsion is both infonnadve and instrucdve for other states that may

^  beundermkingsimilareffort5.Thepiocessstartedin2QI3whentheCalifomial^s!ature
passed a bill requiring the lOUs to identify optimal locations on their grid for DERs.^

In order to achieve this ̂ al the CPUC determined that the utilities to develop

"Int^ration Capacity Analyses" or ICA (California name for HCA) for their territories.'"

Ihe CPUC first required each ofthe utilities to develop and roll out an ICA on at least a few

test f^eis using a common methodology as part of their Distributed Resources Plans that

were due in July of2015*'' From the outset, the CPUC Indicated that die projects should

look to support both plaiming and streamlining ofthe interconnection process.'^

Alihou^ the CPUC specified that a common rô odologywas lequiied, the California

utilities—Pidfic Gas 8c Electric (PG&E), San Diego Gas & Electric Company (SDGScE), and

Southern California Edison (SCE)—initially dected to Implement difierent HCA m^odologjes
in their Plans. PG&E did an initial rollout usingwhat thgr called the "streamlined" method,

wfaileS[Xj&EandSCEutilizedan"iteiaiive" method. EoUovring review ofthese Plans, die

CPUC authorized the lOUs to ooUaboiate with a stal^older \(brking Group?^ to implement
Demonstration Projects for the ICA that would fiirther refine the methodolo^es and details

prior to fill! system rollout Inrending U) standardize their method^ the PUC initially ordered all
three to implenrent a streamlined HCA methodolt^. However, afier SDG&Eand SCE raised

^nificant concerns with the aocuiacy of the streamlined approach that had been initialfy d^loyed

by PG&E,'^ the PUC, at the Working Group's ur^r^ ordered the demonstration projects to rest

and compare both the streamlined and iterative methods.''

For the demonstration projects, each lOU performed an iterative and streamlined

analysis of a portion of their distribution grids in an urban and a rural demonstration

area vdthin their respective service territories and additionally ran both analyses on a

single test foeder to compare results and identify discrepancies across lOUs. For roughly

seven months the lOUs met regularly with the Working Group to refine the details and
work through challenges encountered in their development. In December 2016, the

utilities published reports analyzing their results and released the HCA data throu^

maps and downloadable data files. Regulators in other states can utilize these results and

data to guide HCA methodology selection without replicating the California studies.

The Califomia results revealed the essential tradeoffbetween the two approaches to be
accuiagr vs. computational speed. That is, the iterative method optimizes predsion because

it measures the actual technical capadty ofthe system, and it proved to be particulariy
well suited to complex feeders "where the streamlined approach may have difficulty in

streamlining the dynamic voltage device operations on lon^ drcults."'^ The streamlined
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method, by contrast, can provide only a rough approximation of hosting capacity levels

due to its reliance on abstract algorithms, however it is less data intensive and thus could

allow more simulations to be run in a timely manner. The discrepancy between the two

sets of results varied by power system criteria and feeder location. For instance, SDG&E

found that for thermal limitations, the results of the two methods were generally vrithin

30% of each other, with the streamlined method typically resulting in a larger, but less

accurate hosting capacity value.®® By contrast, the results of the two methods were much

further apart for the steady state voltage and protection criterion, with the streamlined

method yielding more conservative hosting capacity values.®® The difference in results

vras particularly pronounced for nodes close to the substation where the feeders hosting

capacity is at its peak and on feeders viith higher numbers ofvoltage regulation devices.'"®

The degree of difference between the hosting capacity values returned by the two

methods was surprising. For instance, while SDG&E found that the iterative vs.

streamlined results differed by between 12 to 34%, the difference between the results

on any one feeder could be as great as 146% (see Figure 13 below). With respect to

computational speed, the streamlined approach proved to be significandy faster to

perform than the iteradve approach, though the discrepancy depended on software

and hardware choices. PG&E, for instance, was able to reduce run tim^ by using

a combination of local machines and servers."" The use of cloud computing may

further decrease computadonal times. The urilides were also able to lower run dmes by

strategically reducing the number of hours and nodes being analyzed.

Figure 13. SDG&E Statistical Differences Between the Streamlined and Iterative Methods

Source: San Diego Gas & Electric Company, R. 14-08-013, Demonstration Projects A & B Final Reports of San Diego
Gas & Electric Company (U 902-E). Demonstration A—Enhanced Integration Capacity Analysis, p. 46 (Dec. 22. 2016)
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All three utilities concluded that the iterative approach is better suited for analyzing

circuit conditions for interconnection purposes, although they shared concern about

- the computational demands of that approach.'"^ By contrast, the utilities suggested
that the streamlined approach may be more applicable for a planning use case because

of its ability to efficiendy perform scenario analyses.*®^ As a consequence, the uulities

inidally recommended udlizing a blended approach, with iterative analysis used for

interconnecdon and streamlined use for planning, and PG&E further suggesdng that

both methods should also be used together for the interconnecdon lise case.

Ihe Working Group intensively analyzed these results in making its recommendation to

the CPUC on how to proceed. As part of this effort the group defined what the precise

goals were for the interconnection use case and compared the ability of the different

methodologies to achieve those goals. The Working Group found that due to the relative

inaccuracy of the streamlined method that it was inadequate to support the goal of

substandally automating the interconnection process for projects falling within the

idendfied hosdng capacity. All but PG&E agreed, thus, that the iteradve methodology

should be used for the interconnection use case. PG&E recommended using a combined

method,'"^ but the CPUC ultimately adopted the recommendadon of the majority of the
Working Group.'®'

With respect to the planning use case, the Working Group found that it required further

development before it could adequately assess which methodology or combination of

methodologies would best serve the needs of that case. The Group thus agreed to continue

working on refining this use case during 2017 and a decision will come in 2018 which will

determine how the ICA can be used to best achieve the refined goals of the planning use

case.'®^

Refinement of the use cases and selection of the core methodology was not the only focus

of the Working Group. The Group also worked with the utilities to agree upon how the

results would be displayed on the publicly available maps, what data would be made

available for download, and how to addre^ particularly methodological hurdles regarding

operation ofvoltage regulating devices, smart inverters and other system issues.

Regulators can learn a great deal from evaluating the California experience and results:

•  The California experience illustrates the importance of a carefully designed and

inclusive process for HCA methodology selection. While the demonstration projects

ultimately used have been highly valuable, time and expense could have been saved

by putting into place at the outset a process to compare HCA methods. This process

made sense in California as this was really the first full rollout done through a public

process, but the issues discussed are not unique to California and thus other states

can likely jump ahead if they build on this experience.

•  The California demonstration project results provide a helpful analysis of the

tradeoffs between streamlined and iterative methodologies and a framework for
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ev^uating their suitability to the different use cases. In ̂ neral, they reveal that,

between the two methods as designed at the time, only the iterative analysis

produced accurate enough results for use in interconnection decision making. While
the streamlined method may have value for planning because of its suitabili^ for

scenario analysis. It remains unclear whether the streamlined method can be made

accurate ̂ ough for interconnection or planning purposes. As in other states, the

lack of a precise definitioii arid goals for the planning use case has impeded the

abili^ to make this determination.

Working groups and utilities should explore \s^ys to revise methodologies to

overcome obstacles. It may be possible to reduce hour and node profiles for the

iterative method, (or instance, to shorten computational times without unduly

sacrificing accuracy. Likewise, different hardware choices (i.e. use ofservers and

cloud compudng) can significandy speed up computing. R^ulators should make

sure that when utilities report on computational diallen^, they also report on the

expense associated with overcoming them.

When tests of HCA methodolo^es are performed, raw data should be released

along with analysis of results to help wodcing group participants and third parties

provide the most useful feedback.

Dialogue between utility and non^utiliy stakeholders is critical in selecting and

refining the HCA methodology and can be done in a constructive and collaborative

manner mth the right framework in place.

NEW YORK CASE STUDY

The efforts to develop HCA in New Vbrk arose as parr of the state's Reforming the

Energy Vision (REV) proceeding."'^ In 2015, the New York Public Service Commission

(NY PSC) required the utilities to include hosting capadty efforts in their Distributed

System Implementation Plans (DSIPs)."" The NY PSC required the utilities to develop

a common methodology and publish the known hosting capacity for all circuits on a

map that includes relevant ̂ tem information. The NY PSC did not initially specify^ the

granulariqr of the analysis or the frequency with which it would be updated. Ihou^ the

NY PSC alluded to the general value ofhaving hosting capaciy infi)rmation, it did not

identify use cases for the HCA to instruct the utilities in their seleaion of mediodolo^

or the ultimate functionality desired. Ihe NY PSC ordered the utilities to engage with

stakeholders around all aspects of their DSIPs, but did not require a specific structure for

incorporating the feedback or for documentation ofstakeholder input.""

The Joint Utilities"" collaborated with die Electric Power Research Institute (EPRI)

on the preparation of a paper that oudined the tiered approach the utilities would

use to develop their hosting capaciy^ analyses."' Ihe paper and subsequent DSIPs

identified that hosting capacity can be used to "inform" interconnection, planning

and the identification oflocational >^ue.'" The Joint Utilities chose to utilize EPRI's
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propriety DRIVE tool, which utilizes a version of the streainiined methodology that

was also tested In California."^ Ihe utiliti& proposed using a four-tiered approach for

the analysis, each step in the process is intended to add greater detail and granulari^ as

utility data sets and modeling tools evolve.'" Ihe four steps identified were to develop:
1) distribution indicators, 2) hosting capaci^ evaluations, 3) advanced hosting capacity

evaluations, and 4) fiiUy integrated DER value assessments.'" The first step involves each

utility publishing a map with basic Information about circuits (Le, volta^ of the line,

already connected generation, etc); these maps do not include any data analysis of the

circuits. The second step entails the first iteration of the HCA, where the utilities will

publish ranges ofpotentially available capadiy. The HCA at this stage is only evaluating

the hosting capad^ for large-scale solar and not providing information on the capadty

for small solar or other ̂ es ofDER(e.g. electric vehides or ene^ storage). In

addition, the hosting capad^ model does not indude in the analysis DERs that are

already connected to the grid."^ Less detail is available on exactly what will be induded
in the third iteration, but it may indude analysis down to the nodal level and further

modelirlg of "operational fiexibill^ constraints.

Despite widespread dissatisfaction witii the approach laid out by the utilities,"^ the

Commission's Order largdy approved the utilities' plans, however it required that th^ move

ahead on a fister timeline, requiring that the sta^ 2 analysis be completed for all 12 kV

circuits and above by October 1,2017.'" The NY PSC also required that basic information

about the foeder be published in the maps, that the pr^entation ofthe data be more

consistent across the utilities, and that some data be available to download.'^ The NY PSC

approved the utilities plan to only update the analysis on an annual basis, with monthly

updates ofthe interconnection queue data.

Figure 14. Joint Utilities of New York Hosting Capacity Road Map

Source: New Yorff Joint UHIHies, Case 16-M-0411, Supplemental Dis^'buted System Implementation Plan, p. 48 (Nov. 1,2016)
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While the process underway in New York is certainly likely to produce considerably
more information than has ever been available to third parties about the state of the

distribution system in New York, it is unclear how valuable the results will be to

guiding decision making, either in the regulatory context or for specific investment
decisions by third pardes. The NY PSC has thus far declined to identify specific use

cases for the analysis and made no specific plans for ultimately being able to utilize this

information in processing interconnection applications or in the distribution planning

process. There also has not been any demonstration of the accuracy of the results of

the methodology which will need to be done if the tool is to be used for decision-
making purposes going forward.

Lessons learned from the New York process:

•  The four-tiered approach in New York provides an illustration of how a state may

approach the rollout of an HCA in a manner that will provide more detailed

information over time as data and methodology improves.

•  The New York experience illustrates some of the challenge of not identifying clear uses

cases prior to commencing selection and development of the technical methodology

for the HCA. Since there was no identification of desired uses, it is not clear exacdy

how the information coming out of the HCA produced will be used to guide or

inform decision making.

•  States should strive to ensure greater public transparency and vetting of the chosen
methodology through the regulatory process. Thorough vetting of the methodology

through publicly available studies, test runs, or comparative tests can demonstrate

the accuracy of the tool and the relative consistency in its application across utility

territories. Conducting this process publicly can utilize the collective knowledge of

a wider range of stakeholders and also ensure broader support and confidence in the

outcomes of the HCA.

•  Commencing stakeholder engagement prior to utilities having made major decisions

about methodology and approach increases the likelihood that utilities will not

be path dependent by the time they reach out to stakeholders and will ̂ so help

to ensure that the tool is designed to serve customers' needs. In addition, the

stakeholder engagement process should be structured to ensure that stakeholder

feedback is objectively recorded and reported on the record for review by regulators

regardless ofwhether input is ultimately taken by the utilities.

•  Including one segment of one type of DER (large scale PV) in the initial

methodology may be an appropriate interim step from a resource standpoint, but
it places severe limits on the usefulness of the information for expanding hosting

capacity and allowing DERs to be used to address constraints on the system.
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MINNESOTA CASE STUDY

HCA in Minnesota arose out of a 2015 statutory directive requiring Xcel Ene^ to file

information regarding the interconnection of small-scale distributed ̂ neration (DG)
projects within the biennial transmission plaiming process.'^' As part of this process, the
Minnesota Public Uiili^ Commission (MN PUG) required Xcel to a)mplete an analysis

of the hosting capacity ofeach feeder on Xcels distribution system for DG of 1 MW or

less and to identify potential distribution system upgrades necessary to support expected

DG growth.'^

On December 1,2016 Xcel filed a distribution system study a>ntaining its initial HCA

results.'^ As did the New YorkJoint Utilities, Xcel elected to use EPRI's proprietary

DRIVE tool to assess the hosting capacity ofIndividual feeders through a streamlined

hosting capadty method. Ihe DRIVE tool provided Xcel with a choice of three DER

deployment scenarios to allocate DER across a finder large centralized, large distnbuted,

and small distnbuted. Of the three, Xcel selected the small distributed ̂ neration

scenario, which it deemed consistent with the PUC order's focus on small DG resources.

Xcel ran the analysis on more than 1,000 f^ders in its distribution system.'^^ Owing to

limitations in the DRIVE tool, Xcel did not include in its analysis existing or forecasted

DERs, and it did not apply mitigations to determine if hosting capaci^ could be

increased.'^ X^l published its results in a summary chart that reported for each feeder

the minimum and maximum hosting, the limiting violation, and the currendy installed

and proposed DG.'^ The initial repon did not include a map showing the hosdng

capacity or any downloadable data in a sortable form.

The MN PUC initiated a new round of commenting on Xcel's hosting capad^ study.

The PUC issued an information request to Xcel requiring that the utili^ issue responses

to a list of questions intended to darify Xcel's hosting capad^ model and to assist

stakeholders in prodding comments.'^ And it invited public comments on Xcel's

hosting capadty report and its supplemental comments in response to the MN PUC's
information request.'^ The MN PUC then held a public meedng at which stakeholders

were given an opportunity to present their positions on Xcel's filings and the proposed

MN PUC action.*^

After considering stakeholder written and oral comments, the MN PUC issued an order

on August 1,2017 in which it set forth guidance for subsequent hosdng capadty reports

by Xcel.'^ The order required Xcel to file hosting capad^ reports on an annual basis
with suffident det^ to provide customers "with a starting point for interconnecdon

applicadons" and "to inform future distribudon system planning efforts and upgrades

necessary to facilitate the condnued effident integration of [DG]."'^' The PUC directed

Xcel to display the annual hosdng capadQr results in a color-coded map represendng

the available hosting capadty ofXcel's distribudon grid down to the feeder-level and to

prodde downloadable hosting capacity results in spreadsheet format.'^ The PUC also
directed Xcel to indude in its November 1,2017 report information requested by staff

and parties through a>mments on its 2016 report and information on the arcuraq' of
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its hosting capacity results, including by conducting a comparison of results in its 2016
report with actual hosting capacity determined through interconnection studies.''^

Xcel filed this updated HCA and supporting information requested by the MN PUC

on November 1, 2017.''^ The New HG\ includes some additional improvements

and refinements, including the incorporation of existing known DERs, a change from
modeling small DERs to instead using the "large centralized" DER option in DRIVE,

and inclusion of some changes to allow for limited modeling of certain smart inverter
and voltage regulation devices.'^^ The results are now also published on a publicly
available map.

In parallel, the MN PUC has begun considering HCA as part of its broader Grid
ModerniMtion proceeding, initiated in 2015^ The PUC issued a distribution system

planning questionnaire in which, among other things, it directed Minnesota's three
investor owned utilities—Xcel, Minnesota Power, and Otter Tail Power Company—to

report on any HCA th^ currently conduct, and invited cooperative and municipal •
utilities to do the same.'^ And it solicited comments from all stakeholders on the form

that analysis should take.'^^ The MN PUC has not yet clarified to what extent hosting
capacity will be part of this broader proceeding and how it will relate to the separate Xcel
proceeding.

(

The Mirmesota proceedings area unique case study in several respects: they have thus far

utilized a predominantly written commenting process for stakeholder engagement with

respect to hosting capacity; they represent one approach to tailoring hosting capacity
requirements to utilities of very different sizes and types of service areas; and they have
created parallel tracks within which HCA can be addressed.

Lessons learned from Minnesota include:

•  The Minnesota experience highlights strategies for meaningfiilly incorporating
stakeholder input through written comments. At each stage of Xcel's hosting
capacity proceeding, the MN PUC solicited written comments from stakeholders,

and it transparently considered and incorporated feedback into its recommendations
and directives. The MN PUC demonstrated its consideration ofstakeholder

positions by summarizing comments in its orders and by directing the utilities to
answer specific questions about their methodologies. Outcomes reflect the MN

PUC's consideration of stakeholder input. For instance, the MN PUC's order on
Xcel's hosting capacity report directed Xcel to address stakeholder concerns with
the accuracy of its hosting capacity methodology.'^® Xcel responded with additional
information on the methodology'®' and the Commission has invited stakeholder

comments on Xcel's response.'^"
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Hie Minnesota experience suggests that solicitation of written comment can be
particularly effective for considering stakeholder feedback on technical components

of HCA. But it may have limitations when used as the. only method to engage
stakeholders in the broader policy dimensions of hosting capacity. In response to
the MN PUC's questionnaire in its distribution study proceeding, a number of

stakeholder groups recommended that the MN PUC couple written comments with
working groups or workshops, particularly for developing hosting capacity goals and
use cases.'141

Xcel is by far the largest utility in Minnesota but others—Minnesota's two smaller
investor owned utUides and its municipal and cooperative utilities—are important

players. The MN PUC has accounted for these distinctions by, consistent with
the statutory directive, requiring Xcel to be the first mover in developing HCA
while engaging all utilities in the exploration of hosting capacity in its distribution
system planning proceeding. This latter proceeding represents a valuable potential

opportunity to formulate hosting capacity goals and use cases applicable to all

utilities as well as timelines tailored to the respective utilities' systems and needs.

The Xcel hosting capacity proceeding, similar to the experiences in California and

New York, illustrates the drawbacks of mandating HCA before establishing goals
and use case. Significant concerns have been raised with the accuracy of Xcel's
methodology and the usefulness of its results, and it remains to be seen whether the

DRIVE tool can be tailored to meet the needs of the use cases ultimately selected.

Significant costs and delays could be avoided by beginning with the broader policy
discussion.

Xcel's method initially focused on small DG and its most recent version focuses

on large DG, although neither scenario is a likely representation of expected DG

growth (which will likely include a mix of both small and large DERs). The initial
version of its hosting capacity did not incorporate installed and pending DER, but

the most recent version now includes installed DERs.'^^ There have been a number

of other improvements between the first and second iteration. However, stakeholder
concerns regarding the lack of transparency of the DRIVE tool, which hinders their

abilitly to provide effective feedback on its capabilities and limitations, persists.'^^

The MN PUC has thus far considered hosdng capacity as a guide for intercormecdon

filings rather than a method that could eventually automate—or nearly automate—
the interconnection process. This way of thinking may limit the state's broader grid

modernizadon efforts or result in substantial costs if utilities are required to reinvent their

hosting capacity methods when the interconnection use case changes.
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PEPCO CASE STUDY

Pepco Holdings, Inc. was one of the first utilities to deploy a hosting capadty model
across their service territory which covers parts ofNew Jersgr, Maryland, Washington

D.C., and Delaware. Coming out ofa study funded by the DOE in 2015, Pepco's model
utilizes what is known as the "stochastic method" to determine the hosring capacity of

its feeders.'^ Rather than identifying a specific hosting capaci^ amount for a feeder, the

method runs various scenarios with solar PV randomly placed on a feeder to determine

a range ofpossible hosting capacity figures. The chart below provides a visualization of
the results of this method.'^' The green area on the left shows the scenarios that were run

where no violations ofhosting capaciQr limits would occur r^ardless of PV location,
the yellow area shows scenarios where potential PV could be located mthout violations,

but only in certain locations (thus a study might be required), and the area in red shows
scenarios where there would be an absolute violation ofthe circuit limits r^aidless of

location.

Pfepco has begun to use the results of this analysis to help streamline the intercormection

process in their territory. Using their HCA Pepco Identifies "restricted circuits" on their
system, which are circuits where "a major distribution infrastructure investment would be

required to allow the DER to interconnect without creating a violation of utility ̂ rstem

Figure 15. Pepco Dehnition of Strict and Maximum PV Penetration Limits

Source: Pepco Hddings, Inc., Model-Based Integrated High Penetration Renewables Planning Control and Analysis, p. 11 (Dec. 14,2015)
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operational parameters."^''^ Ihere are three categories of restricted circuits: (1) chose that
are restricted to all sizes, (2) those that are restricted to systems below 250 kW, and (3)

those that are restricted to systems below 50 Pepco publishes their hosting capacity
map (or "restricted circuit map") on their website (updated at least quarterly) which
color codes circuits based upon their restriction category.'^® Pepco is able to streamline

the interconnection process for projects not located on a restricted circuit, or for those
sized below the circuit restriction level, as long as they also meet a set of "criteria limits"

the utility has defined.*'^' While this approach has value in reducing the amount of
individualized review that projects receive in the interconnection process, it may also

underestimate hosting capacity for certain projects and provides a less precise result to
guide the design of projects seeking to maximize hosting capacity. As part of the DOE

project, Pepco has also identified mitigation strategies for increasing hosting capacity
on a circuit.*150

Pepco initiated this process absent any formal regulatory requirement as a vray to help
better manage their distribution system and the interconnections to that system. While
this proactive approach by the utility can lead to some immediate and positive outcomes

for customers, there are potential drawbacks to proceeding with a significant HCA

rollout without the benefit of a robust stakeholder process. The HCA methodology used

and the limits and assumptions built Into that methodology have not undergone any

public vetting for fairness or accuracy. Since the HCA is being used to focilitate, but also
restrict, interconnection access it is important chat regulators ensure that methods used

are reasonable and valid.
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Endnotes

1  Hie term Distributed Energy Resources, or DERs,.refers to resources located on the distribution
system (in front of or behind the customer meter). These resources may vary by jurisdiction.
For purposes of this paper, the term includes distributed renewable generation resources, energy
efficiency, energy storage, electric vehicles, and demand response technologies. The impact on
hosting capacity varies significandy bewcen DER technologies depending upon whether the
technology is a new load source (e.g. electric vehicles), a load shift or reduction (e.g. demand
response), a generating resource (e.g. solar PV) or some combination of these (e.g. energy storage).

2  A node is a point on a feeder between two line sections. Circuit characteristics may be analyzed at
each selected node along the cTrcuit.

3  Hm Lindl, et al., Integrated Distribution Planning Concept Paper: A Proactive Approach for
Accommodating High Penetrations of Distributed Generation Resources, IREC and Sandia National
Laboratories (May 2013) ("ID? Concept Paper"), http://www.irecusa.org/publications/integrated-
distrlbution-planning-concept-paper/.

4  For examples ofstate grid modernization proceeding that integrated IDP, see Cal. Public Utilities
Commission, Distribution Resources Plan Dkt., R. 14-08-013; NY Public Service Commission,

Reforming the Energy Vision Dkt., Case 14-M-OlOl; and MN Public Utilities Commission,
StafFReport on Grid Modernization, pp. 15-16 (Mar. 2016) (identifying integrated distribution
planning as the first ofnine key steps to explore in Minnesota's grid modernization efforts).

5  As used throughout this paper, the term "use case" refers to the primary funaion and/or
application of the hosting capacity analysis. Refer to Section II.B for additional information.

6  Appendix B to this report provides a compilation of recent resources on hosting capacity and
related distribution planning and interconnection topics.

7  Electric Power Research Institute ("EPRI"), Dining a Roadmapfor Succesfullmplcmentation
of a Hosting Capacity Methodfor New York State, p.3 (June 2016) ("Defining a Roadmap")
(definitig "hosting capacity"); see also Cal. Public Utility Commission, R, 14-08-013, Assigned
Commissioners Ruling Re. Draft Guidance for Use in Utility AB 327 (2013) Section 769
Distribution Resource Plans, Attachment pp. 15-16 (Nov. 17, 2014) (introducing Integrated
Capacity Analysis ("ICA") as a tool for determining distribution system hosting capacity).

8  See, e.g.. Defining a Roadmap at p. 10 (summarizing these four power system criteria); San Diego
Gas & Electric Company, R. 14-08-013, Demonstration Projects A & B Final Reports of San
Diego Gas & Electric Company (U 902-E), Demonstration A—Enhanced Integration Capacity
Analysis, p. 30 (Dec. 22, 2016) ("SDG&E Final Report A") (explaining that the Assigned
Commissioner's Ruling required the three California investor owned utilities to examine these
"four major categories ofpower system criteria ... to determine the DER integration capacity
for the nodes and line sections on each distribution feeder"); id. at pp. 34-39 (describing the four
criteria and their role in hosting capacity analysis).

9  Solar City, Integrated Distribution Planning A HolisticApproach to Meeting GridNeeds and
Expanding Customer Choice by Unlocking the Benefits of Distributed Energy Resources, p. 5
(Sept. 2015) ("Solar City IDP") (HCA "provide[s] an indication of how many DERs can be
accommodated given existing utility and customer-owned equipment on a circuit").

10 EPRI", Alternatives to the 15% Rule: Final Project Summary, p. xii (Dec. 2015) ("Minimum hosting
capacity is defined as the lowest amount of PV that causes the first violation on a feeder.").

11 EPRI, Integration of Hosting Capacity Analysis into Distribution PlanningTools, pp. 3-4 (Jan. 2016)
("EPRI Integration").

12 /<iatp. 3.

13 The hosting capacity of a feeder can also vary depending on the type of scenario selected—such
as centralized versus highly distributed DERs and whether backfeed through the substation is
permitted. See Defining a Roadmap at pp. 11-12.

14 Smith, Jeff and Matthew Rylander, PhD, Overview of Hosting Capaci^ Methods: Detailed and
Streamlined Methods, Electric Power Research Institute, presented to the Olifomia Integration
Capacity Analysis Worl^oup, slides 9-10 (June 9, 2016), http://drpwg.org/wp-content/
uploads/20 l6/06/EPRI_Hosting-Capacity-Methods_Smith.pdf.

15 Id. at p. 8; see also Pacific Gas & Electric Co., R. 14-08-013, Pacific Gas & Electric Company's
(U 39 E) Demonstration Projects A 8c B Final Reports, Appendix A (Demonstration Project A—
Enhanced Integration Capacity Analysis), pp. 146-55 (Dec. 27, 2016) ("PG&E Final Report A")
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(describing metrics set out by the California PUC for urilities to meet in developing and testing -
ICA methods).

16 See Solar City ID? at p. 2; Erica McConnell & Cathy Malina, Interconnection: The Key to
Realizing Your Distributed Energy Policy Dream, Greentech Media (Oct. 25, 2016), https://vww.
grecntedhmedia.CQm/articles/read/interconnection-the-key-to-realizing-your-distributed-energy-
policy-dream#gs.ppLHx9k.

17 K. Ardani, et al.,A State-Level Comparison of Processes and Timelines fir Distributed Photovoltaic
Interconnection in the United States, National Renewable Energy Laboratory, p. 13 0^- 2015).

18 See NC Utilities Comm., Dkt. E-lOO, Sub lOlA, Duke Energy Carolinas, LLC, Quarterly
Interconnection Queue Performance Report (Oct. 20, 2017) (over 61% of projects take between
360 to over 990 days from entering queue to receiving interconnection agreement).

19 For a more thorough discussion of the benefits of data sharing in the interconnection process,
see Erica McConnell 8c Cathy Malina, Knowledge is Power: Access to Grid Data Improves the
Interconnection Experience firAll, Greentech Media (Jan. 31, 2017), https://www.greenteclimedia.
com/articles/read/knowledge-is-powet-access-to-grid-data-and-improves-the-interconnection-
exp#gs.SVY9Tdw.

20 For more information on the bacl^round of interconnection screening see Kevin Fox, Sky
Stanficld, et. al.. Updating Small Generator Interconnection Procedures fir New Market Conditions,
National Renevrable Ene^ Laboratories, p. 2-10 (Dec. 2012).

21 See Alternatives to the 15% Rule: Final Project Summary, p. vii (Dec. 2015)

22 See Integrated Distribution Planning: Prepared fir Minnesota Public Utilities Commission, ICF
International, p. vi. (Aug. 2016) ("ICF IDP") ("There is a recognition nationally by utilities,
stakeholders, and regulators that improvements to processing and studying interconnection
requests are needed to meet customers' expectations and manage work flow."); PG&E Final
Report at p. 156 (reporting that the iterative method "could help streamline Fast Track studies
and improve the outdated methods such as.the 15% rule in screen M"); Hawaiian Electric
Companies, Initial Statement of Position on Deferred Issues and Technical Track. Issues,, Exhibit
C, Circuit Hosting Capacity Analysis: Benefits and Future Improvements, p. 1 (Aug. 2017) ("The
use of circuit hosting capacity by the Hawaiian Electric Companies.. .has resulted in additional
interconnection approvals." and "Circuit hosting capacity faciliutes faster interconnections.").

23 See Cal. Public Utilities Commission, R. 14-08-013, Protest of the Interstate Renewable Energy
Council, Inc. to Applications of San Diego Gas & Electric Company, Pacific Gas & Electric
Company, and Southern California Edison Company for Approval of their Distribution Resources
Plans, p. 23 (Aug. 31, 2015) ("IREC Protest ofDRP Applications").

24 See id. at p. 22.

25 Pre-application reports provide readily available information about a particular point of
interconnection on a utility's system. The information generally provided includes items such as
the circuit and substation voltage, the amount of already connected and queued generation, the
distance of the proposed point of interconnection to the substation, and peak and minimum
load data. These reports are available in a handful of states where they help guide customers.
But they have limitations: they do not contain any acmal system analysis and can take over a
month to receive. See Erica McConnell & Cathy Malina, Knowledge is Power: Access to Grid
Data Improves the Interconnection ExperiencefirAll, Greentech Media (Jan. 31, 2017), https://
www.greentechmedia-com/articles/read/knowledge-is-power-access-to-grid-data-and-improves-
the-interconnection-cxp#gs.SVY9Tdw, Zachary Peterson, The State of Pre-Application Reports,
National Renewable Ene^ Laboratories 0une 2017),-https://wrww.nrel.gov/dgic/interconnection-
insights-2017-07.html.

26 See, e.g. Quarterly Interconnection Reports for the California Investor Owned Utilities, http://
www.cpuc.ca.gov/General.aspx?id=4l 17 (these reports show the number of pre-application reports
that have been requested in recent years; although, given their relative newness, efforts to collect
more comprehensive data to measure their fiill impact on interconnection applications are still
underway).

27 Cal. Public Utilities Commission, R. 14-08-013, Assigned Commissioner's Ruling on Guidance
For Public Utilities Code Section 769—Distribution Resource Planning, Attachment (Guidance
for Section 769—Distribution Resource Planning), p. 3 (Feb. 6, 2015) ("Final CPUC
Guidance").

28 Id.

29 Oil. Public Utilities Commission, R. 14-08-013, Assigned Commissioner's Ruling (I) Refining
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Integration Capacity and Locational Net Benefit Analysis Methodologies and Requirements; and
(2) Authorizing Demonstration Projects A and B (May 2, see abo Cal. Public Utilities
Commission, R. 14-08-013, Email Ruling of Administrative Law Judge Mason (June 10, 2016)
(authorizing the utilities to conduct a comparison of both methodologies In their demonstration
projects).

30 Cal. Public Utilities Commission, R- 14-08-013, Integration Capacity Analysis Working Group
Final Report, pp. 7-l4 (Mar. 15,2017).

31 Cal. Public Utilities Commission, R. 14-08-013, Decision 17-09-026, Decision onlrack I Demonstration
Projects A (Int^ration CapacityAnalysis) and B (Locational Net Benefits Analysis), pp. 29-33 (Sept. 28,
2017) ("CPUC Decision onTrack 1 Demonstration Projects").

32 Hawaiian Electric Companies, Initial Statement of Position on Deferred Issues and Technical
Track. Issues, Exhibit C, Circuit Hosting Capacity Analysis: Benefits and Future Improvements,
p.-5 (Aug. 14, 2017) (HECO's "analysis is closer to that of an iterative methodology, where
simulations are run until a hosting capacity number (with no criteria violations) is determined,
which the [California] lOUs concluded yields higher hosting capacity values and more accurate
results.").

33 Id. at p. 4 ("The [Hawaiian Electric] Companies have three use cases for the circuit hosting
capacity analysis, applying it as a tool to (1) streamline the interconneaion process for customers,
(2) infiarm customers and DER developers where saturated circuits are located, and (3) inform the
planning process and identify circuit constraints to be solved to expand DER growth.")

34 NY Public Service Commission, Dkt. 16-M-0411, In the Matter of Distributed System
Implementation Plans; NY Public Service Commission, Dkt. 14-M-OlOl, Proceeding on Motion
of the Commission in R^ard to Reforming the Energy Vision.

35 The Joint Utilities include Central Hudson Gas and Electric Corporation, Consolidated Edison Company
of NewYork, Inc. (Con Edison), New York State Electric & Gas Corporatbn, Niagara Mohawk Power
Corporation d/b/a National Grid (National Grid), Orange and Rockland Utilities Inc and Rochester Gas '
and Electric Corporation, all investor owned utilities.

36 New York Joint Utilities, Case 16-M-0411, Supplemental Distributed System Implementation
Plan, p. 49 (Nov. 1,2016) ("SDSIP").

37 NY Public Servdce Commission, Case 16-M-0411, Order on Distributed System Implementation
Plan Filings, pp. 10-15 (Mar. 9,2017).

38 MN Public Utilities Commission, Dkt. E002/M-14-962, Order Sealng Additional Requirements
for Xcel's 2017 Hosting Capacity Report, p. 5 (Aug. 1,2017).

"39 Minn. Stat. § 216B.2425, subd. 8.

40 Xcel Energy, Dkt. E002/M-15-962, Distribution System Study: Distribution Grid Modernization
Report, p. 13 (Dec. 1, 2016) ("Xcel Distribution System Study") (noting that the initial hosting
capacity results are "not intended to be used for approving interconnection requests at this time").

41 MN Public Utilities Commission, Dkt. E002/M-14-962, Order Setting Additional Requirements
for Xcel's 2017 Hosting Capacity Report, p. 5 (Aug. 1, 2017).

42 Id.

43 Xcel Energy, Dkt. E002/M-17-777, Distribution System/Hosting Capacity Study, p. 17-20 (Nov.
1,2017).

44 See Herman K. Trabish, How Utility Data Sharing is Helping the New York REV Build the Grid of
the Future, Utility Dive (Feb. 8, 2017), htrp://vmw.utilitydive.com/news/how-utiIity-data-sharing-
is-helping-the-new-yoik-rev-buiId-the-grid-oP-the/434972/ ("Currendy, only utilities have full
access to the data needed to fiilly understand the [distribution] system's limits and potential, and
even they often lack visibility to understand exacdy where all their assets are located.").

45 Coley Girouard, Understanding IRPs: How Utilities Planfor the Future, Advanced Energy Economy
(Aug. 11, 2015), http://blog.aee.net/understanding-irps-how-utilities-plan-for-the-future
("Historically, utilities mainly considered generation, transmission, and distribution additions to
meet growing demand.").

46 See Krysti Shallenberger, The Top 5 States for Utility GridModernization and Business Model Rform
■  (Apr. 3, 2017), http://www.utilitydive.com/news/the-top-5-states-for-utilicy-grid-modernization-

and-business-model-rcfbrm/439550/ (discussing grid modernization activities in California, New
York, Minnesota, Massachusetts, and Rhode Island, as well as developments in other states).
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47 See, e.g., NY Public Service Commission, Case 14-M-OlOl, Order Adopting Distributed System
Implementation Plan Guidance, p. 2 (Apr. 20, 2016) ("At the core of the new model is improved
information—improved both in its granularity, temporal and spatial, and in its accessibility to
consumers and market participants."); Cal. Public Utilities Commission, R. 14-08-013, Assigned
Commissioner's Ruling on Guidance for Public Utilities Code Section 769—Distribution Resource
Planning, p. 5 (Feb. 6, 2015) ("Each iteration of the process will move California further down a
path toward deeper penetration of DER, more effective analysis ofwhere DER provides the most
value to customers and to the electric distribution system, and a greater understanding of the policy
framework that is necessary to achieve these goals.").

48 IDP Concept Paper at p. ID.

49 See SDSIP at pp. 28-29 (discussing role ofHCAin competitive solicitation ofnon-wires alternatives).

50 Hawaiian Electric Companies, Initial Statement of Position on Deferred Issues and Technical
Track. Issues, Exhibit C, Circuit Hosting Capacity Analysis: Benefits and Future Improvements,
p. 4 (Aug. 2017) ("Finally, the hosting capacity analysis helps distribution planners to identify
congested circuits and find solutions to integrate high forecasted levels of DER. Once current and
near-term circuit constraints are identified, planners can find potential solutions for solving those
constraints — whether the solution is a low-cost utility-side adjustment, a customer solution (i.e.,
advanced inverter), or a traditional circuit upgrade.").

51 Id.-, Solar City IDP at pp. 7-8

52 ICFIDPatp.4.

53 See id. at p. 9 ("A beaer approach [than using singular deterministic fbrecasts] is to use multiple
DER growth scenarios to assess current system capabilities, identify increment^ infiastrucrure
requirements and enable analysis of the locational \^ue of DERs.")

54 See, More Than Smart, Intention Capaci^ Analysis Working Group - Group Ilnterim Status Report,
p. 2 (Aug. 31, 2017), http://drpwg.o^wp-content/uploads/20l6/07/ICA-Group-I-mterim-

/  ) status-report-final.pdf

55 See SDSIP at p. 55 ("An evolution to this more detailed hosting capacity analysis [in Stage 3]
will enable planners to more specifically identify locations along a feeder with higher levels of
hosting capacity and determine how sub-feeder-level hosting capacity is impacted by current and
prospective DER interconnections on the system.").

56 Cal. Public Utilities Commission, R. 14-08-013, Integration Capacity Analysis Working Group
Final Report, p. 9 ("The WG determined that there is a role for a planning use case for the ICA, as
it may be possible that the ICA can help determine and guide where and when future integration
capacity is a limitation, among other possible planning uses... However, many components of
this use case remain undefined, due to multiple ongoing efforts in other CPUC proceedings that
will inform how ICA will be used in system planning, as well as the need for further clarity into
the utility annual planning process itself.").

57 Southern California Edison, R. 14-08-013, Southern Califbmia Edison Company's (U338-E) Update
Demonstradon Projects A and B Final Reports, Appendix B (Locadonal Net Benefit Analj^is Final
Report), p. 2 (Jan. 4,2017) ("SCE Final Report B'^.

58 /i/.;ICFIDPatp. 16.

59 ICFIDPatp. 16

60 Id. ("[T]he value of DER on the distribudon system is locadonal in nature—that is, the value
may be associated with a distribudon substadon, an individual feeder, a section of a feeder, or a
combination of these components.").

61 Id. ("The cost estimates of [planned infrastructure] investments form the potential value that may
be met by sourdng services from qualified DERs as non-wires alternatives.").

62 Id.

63 Bebon, Joseph, Solar Groups Speak OutAgainst Recent NY Ruling, Solar Industry Magazine (Sept.
18, 2017), https://solarindustrymag.com/solar-groups-speak-latest-n-y-ruling.

64 Cal. Public Utilities Commission, R-14-08-013, Assigned Commissioner's Ruling Requesting
Answers to Stakeholder Questions Set Forth in the Energy Dmsion StaffWhite Paper on Grid

.  Modernization, Attachment (StaffWhite Paper on Grid Modernization), pp. 20, 22 (May 16, 2017)
^  \ ("Grid Modernization White Paper") (setting forth de\'elopment of LBNA, as well.as a Grids Needs
I  J Assessment based on LNBA and ICA results, in Staffs proposed Grid Modernization process for

California investor owned utilities); see also LNBA Working Group reports, California's Distribution
Resources Plan, R. 14-08-013, http://drpwg.org/sample-page/drp/.
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65 Cal. Public Utilities .Commission, R. 14-08-013, Administrative Law Judges Ruling Requesting
Answers to Stakeholder Questions Set Forth in the Energy Division StaE^ Proposal on a
Distribution Investment Deferral Framework, Attachment A (Energy Division Staff Proposal
on a Distribution Investment Deferral Framework), pp. 11-13 (June 30, 2017) ("Distribution
Investment Deferral Framework").

66 /</. at pp. 29-30.

67 Grid Modernization White Paper at pp. 23-24.
68 NY Public Service Commission, Case 15-E-0751, Order on Phase One Value of Distributed

Energy Resources Implementation Proposals, Cost Mitigation Issues, and Related Matters, p. 5
(Sept. 14, 2017).

69 SDG8cE Final Report Aatp. 31.

70 Id. at pp. 19,33,49.

71 5«Pepco Holdings, Inc., Model-Based Inte^ted High Penetration Renewables Planning Control
andAnalysis, pp. 7-8 (Dec. 14, 2015); EPRI, StochasticAnalysts to Determine Feeder Hosting
Capacity for Distributed Solar PV (Dec. 2012).

72 See Xcel Distribution System Study at pp. 3-4; SDSIP at p. 52.

73 See, e.g. EPRI Integration at 7.

74 SDSIPatp.49.

75 SDSIP at p. 52; Xcel Distribution System Study at p." 11.

76 PG&E Final Report Aat p. 16.

77 Id. at p. \7.

78 See NY Public Service Commission, Case 16-M-0411, Order on Distributed System
Implementation Plan Filings, pp. 10-15 (Mar. 9, 2017); Xcel Distribution System Study at pp.
3-4, 6 (focusing HCA analysis on small-scale distributed generation technolo^es); Xcel Energy,
Dkt. E002/M-15-962, Supplemental Comments: Biennial Distribution Grid Modernization
Report, pp. 9, 11 (Mar. 20, 2017) (explaining that "energy storage load characteristics were
excluded from [Xcel s HCA] analysis" and excluding demand response and energy efficiency
technologies from Xcel's definition of DER); Pepco Analysis (discussing only PV penetration).

79 See Xcel Distribution System Study at pp. 10-12; SDG&E Final Report Aat p. 39 (r^ardinguse
of a heuristic approach to evaluate the operational flexibility criterion); Pacific Gas & Electric Co.,
R- 14-08-013, Demonstration A—Enhanced Imitation Capacity Analysis: PG&E ICA Demo A
Interim Report, p. 7 (Sept. 30, 2015) ("In order to ensure transparency and consistency within the
methodolo^, the various assumptions and starting point parameters must be expressed" so that,
for instance, results can be replicated by third parties.).

80 SDG&E Final Report A at p. 79.

81 PG&E Final Report Aat p. 116.

82 See EPRI Integration at p. 7. ,

83 PG8cEs PV RAM maps, for instance, "employ a coloring scheme that depicts the capacity level ofa
line section by a color gradient to better display the varying levels ofcapacity by location on each feeder.
This coloring scheme is intended to help DER developers and customen better understand where on
a circuit location of a DER is better suited." PG&E Final Report at p. 118. PG&Es RAM maps are
available at https://wvirw.pge.com/en_US/fbr-our-business-parmers/eneigy-supply/solar-photovDltaic-
and-renewable-auction-mechanism-program-map/solar-photovoltaic-and-renewable-auctioii-
mechanism-prograra-map.page; Central Hudson's Hosting Capacity Map is available at https://www.
CEnhud.coin/dg/dg_hostingcapacity ("Each distribution circuit is color coded based on its maximum
hosting capacity wdue."); Pepco Holding LLC's Hosting Capacity Map is available at http://wvirw. ,
pepco.com/Hosnng-Capacity-Map.aspx.

84 See RESTfulAPI, ScarchCloudStoragc.com, http://searchcIoudstoragc.techtarget.com/dcfinition/
RESTfiil-API ("A RESTfiil API is an application program interfrce (API) that uses HTTP
requests to GET, PUT, POST and DELETE data.").

85 Cal. Public Utilities Commission, R. 14-08-013, Int^ration Capacity Analysis Working Group
Final Report, p. 5 (Mar. 15, 2017).

86 Interstate Renewable Energy Council, Case 16-M-0411, Comments of the Interstate Renewable
Energy Council, Inc. on the Supplemental Distributed System Implementation Plan, p. 11 (Jan.
9, 2017).

87 Id.
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58-61 (Oct, 6,2017).
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90 Cal. Public Utilities Commission, R. 14-08-013, Assigned Commissioners Ruling on Guidance
For Public Utilities Code Section 769—Distribution Resource Planning, Attachment, at pp. 3-4
(Feb. 6,2015).
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Integration Capacity and Locational Net Benefit Analysis Methodologies and Requirements; and
(2) Authorizing Demonstration Projects A and B (May 2, 2016).

96 PGfitE Final Report A at p. 53.

97 PG&E Final Report A at p. 98 ("In general, the streandined approach focused on speed and
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98 SDGScE Final Report Aatp. 45.
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ReponAatp. 105.

100 SCE Final Report A at pp. 45,47.

101 PG&E Final Report A at pp. 96, 143.
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Report A at p. 9; SCE Final Report A at pp. 2-3.

103 SDG&E Final Report A at p. 9; PG8cE Final Report A at 155.
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