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3.4

ACCEHA Vet
Exkibit 1

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withdrawn.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 Intercennection 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 2
supplemental review, the Utility will determine if the Generating Facmty
can be interconnected safely and reliably.

3.41.1 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, (i) 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 [f the Utility determines that the Generating Facility can
be interconnected safely and reliably, and Interconnection
Customer facility modifications are required to aliow 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

1
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to the Interconnection Customer within 15 Business Days after

confiration that the Interconnection Customer has agreed to

make the necessary modifications at the Interconnection
Customer’s cost.

3.41.2.3 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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~ /A
FINANCIAL GUARANTEE BOND

Principal:

Surety:

Obligee:

A’I"I’N' Insért:Contact:Name and Title

WHEREAS, Principal and Obligee have entered into one or more contracts or agreements for
the Descrlptlon of Actmty (collectively, as such contracts or agreements may be amended,
modified, supplemented, or extended from 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 fumly bound unto
Obligee, in the amount of US$E (Written"Amount 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. 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 writing 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..

3. Surety represents it is duly authorized by the p' thorities to transact the business of -
indemnity and suretyship in the State of %, where it is domiciled and
represents it is licensed to be surety and gueuantor on bonds and undertakings, 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 further represents that the Bond Amount of this Bond and of all

Page1of 4
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Bond No.

other bonds issued in connection with the Contract are collectively within Surety’s
authorized limits for a single risk,

. 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 Attorney-in-
Fact of such Surety as evidenced by the Power of Attorney attached hereto.

. Nonpayment of premium and costs will not invalidate this Bond nor shall the Obligee be
obligated for the payment thereoft 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 from any agreement or
arrangement that may exist now or in the future between Surety and Principal.

. Surety hereby guarantees 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
set forth in the Contract, as such Contract may be amended from time to time, up to but
not exceeding the Bond Amount (the “Obligations™). The Obligations include, without
limitation, any amount asserfed 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.

. Within ten (10) calendar days after delivery by Obligee of written demand to Surety
(which may be delivered by hand, registered mail, or overnight courier to Surety’s
address at INSERT; SURETY+NAME; ADDRESS,ATTN: ) 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 freely transferable funds, without defense, reduction, or offset,
up to and including the Bond Amount, in accordance with payment instructions 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 understood that multiple/partial
payments shall be permitted up to the aggregate amount of the Bond Amount. The Bond
Amount shall be permanently reduced by the amount of each payment of any Obligation
made by Surety to Obligee, except as agreed in writing by Surety. All charges are for the
account of the Principal.

. 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 referred to
therein and, to the fullest extent permitted by applicable law, irrespective of any other
circumstance whatsoever that might otherwise constitute & legal or equitable discharge or
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" -defense of a surety in its capacity as such. Surety expressly waives and agrees not fo

10.

assert any defenses arising out of bankruptey, insolvency, dissolution or liquidation of
Principal, including, without limitation, any defense relating to the automatic stay.

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
obligation shall not be subject to the Bond Amount.

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 rules.

SIGNATURE PAGE FOLLOWS
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Bond No.

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

The persons whose signatures appear below hereby certify they ate authorized to execute this
surety bond on behalf of Principal and Surety.

Witnesses our hands to be effective this 5 day of
WITNESSES: PRINCIPAL
By: By:
Authorized Signature

Name:

Title:

Tifle:

SURETY

By: By:

Attorney-in-Fact

(Name / Title)
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SARA BALDWIN AUCK
774 E 37 Avenue, Salt Lake City, UT 84103 | (801) 651-7177
sarab@irecusa.org | 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 parinerships 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 adopfion 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 Commitiee (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 Subcommlttee (2010 -11)
Utah Salar Energy Association Advisory Board (2007 - 12)
Utah’s Renewable Energy Zone Task Force (Phase | 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)
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AWARDS, RECOGNITION & RELATED EFFORTS

Grid Geeks Podcast Host (present)

2017 Innovator & Influencer, 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)
Comimunity Foundation of Utah 2012 Enlighted 50 (2012)

U.S. Department of Energy Solar America Cities “Barrier Buster Award” (2011)

U.S. Department of Energy Solar America Cities “Mountain Mover Award” (2010)

NREL, Wind Powering America “Outstanding Young Wind Advacate” (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 Medernization 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)

EUC! New York REY Summit (April 2017)

Maryland Public Service Commission, PC 44 [nterconnection Workgroup (March 2017)
NARUC Winter Committee Meeting (February 2017)

Energy Storage Association NARUC Winter Meeting Breakfast (February 2017)

Energy Storage Association Policy Forum (February 2017)

Legislative Energy Horizon [nstitute (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 | Academic Achievement Award Recipient | Environmental Studies Student
Advisory Committee | Co-Director, Environmental Action Team, Lowell Bennion Community Service Center

International Student Exchange Spain 2003

Universidade de Vigo
Certificado en Curso de Espafiol Para Extranjeros; Superi
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FORMS, AND AGREEMENTS

For State-Jurisdictional Generator Interconnections

IREC Proposed '
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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 Facmty to an entlty other than the Ut[llty 7

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 changde of
ownership or change in control should be submltted 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 kKW 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. '

NC Interconnection Procedures : 1
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1.1.2

Capitalized terms used herein shall have the meanings specified in the
Glossary of Terms in Attachment 1 or the body of these procedures.

.13 _[A1]The 2015 revisions to the Commission’s interconnection standard shall

1.1.6

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 Ultility 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 Ultility 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.

Prior to 'submitting its Interconnection Request, the [nterconnection
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.

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.

References in these procedures to Interconnection Agreement are to the
North Carclina Interconnection Agreement. (See Attachment 9.)

NC Interconnection Procedures 2
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1.2  Pre-Request Response

1.2.1

1.2.2

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 Ultility's Internet web site.

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 an intercannection 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

reqmrements 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

[n 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 specmc 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.

NC Interconnection Procedures 3
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1.3.2.

1.3.1.1  Project contact information, ‘including name, address, phone
number, and email address.

1.3.1.2  Project location (street address, location map 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 iﬁcluding station
service — Yes or No?)

1.3.1.8 Is new service -requestéd? 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.

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

NC Interconnection Procedures 4
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1.3.23

1.3.24
1.3.2.5
1.3.2.6

1.3.2.7

1.3.2.8

1.3.2.9

1.3.2.10
1.3.2.11

1.3.2.12

1.3.2.13

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.

Substation nominal distribution voltage and/or transmission
nominal voltage if applicable.

Nominal distribution circuit voltage at the proposed Point of
Interconnection. :

Approximate circuit distance between the proposed Point of
Interconnection and the substation.

Relevant line secti_on(s)' actual or estimated peak load and
minimum -load data, including daytime minimum load and
absolute minimum load, when available.

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,
ldentify whether the substation has a load tap changer.

Number of phases available at the proposed Point of
Interconnection. If a single phase, distance from the three-
phase circuit.

Limiting conductor ratings from the proposed Point of
Interconnection to the distribution substation.

Whether the Point of [nterconnection is located on a spot
network, grid network, or radial supply.

Based on the proposed Point of Interconnection, existing or
known consfraints 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.

Other information regarding an Affected System the Utility
deems relevant to the Interconnection Customer.

NC Interconnection Procedures . 5
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1.3.3 The Pre-Application Report need only include existing ‘data. A
Pre-Application 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 Ultility 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.

Interconnection Request

1.4.1 The Interconnection Customer shall submit its Interconnection Request to

the Utility, and the Utility shall nofify the Interconnection Customer
confirming receipt of the [nterconnection Request within three (3) Business
Days of receiving the Interconnection Request.

The I[nterconnection 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
[nterconnection 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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1.5

Request Deposit of $100,000. The Interconnection Request
Deposit is intended to cover the Ulility’s reasonably anticipated
costs for conducting the System Impact Study and the Facilities
Study. Such deposit shall, however, be applicable towards the
cost of all studies, Upgrades and Interconnection Facilities.

1413 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 Paint of [nterconnection.

. 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 shali 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 Ulility 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. ‘

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
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Generating Facility from its-Utility-approved 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

1.5.1.2

1.5.1.3

1.5.1.4

1.5.1.5

1.5.1.6

1.5.1.6

A change in Point of Interconnection (POI) 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 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, controis, efc.
that is not a like-kind substitution in size, ratings, impedances,
efficiencies or capabilities of the equipment specified in the
original or preceding [nterconnection 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 AC output of the generating facility by
more than 10%.

1.5.2 The following are not indicia of a Material Mddiﬁcation:

1.5.2.1

1.5.2.2

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 generéting equipment such as

generator(s), inverter(s), solar panel(s), transformers, relaying, -
. controis, 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;

NC Interconnection Procedures 8

OFFICIAL COPY

‘Feb 13 2019



1.56.2.3 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 AC
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 maodification 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 Farm that
reflects the approved modifications.

1.6  Site Cantrol

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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1.7

1.8

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 Ultility
shall notify the Interconnection Customer in writing of the alleged lapse in site
confrol. 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.

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.

Interdependent Prbjects

“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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1.8.2

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 [mpact 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 [nterconnectlon Request
shall retain this designation without change.

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 Ultility 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 [mpact 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 [nterconnect 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 Praoject 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 Facilites 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 [nterconnection 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) upgrades 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

[nterdependent 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 he 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.
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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
[nterdependency 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 [nverter-Based

2.1

2.2

Generating Facilities No Larger than 20 kW
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).

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 fulfilment of all
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2.3

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 Ulility'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.

2.21.3 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 Ulility will need to complete a Facilities
Study under Section 4.4 to determine the necessary costs of
interconnection.

Screens failure: 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 Facilty 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 Days. In addition,
the Utility shall either:

2.2.21 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.

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 [nterconnection 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 withess 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 aperation 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 respansible 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.
Generating 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. [n 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’
‘ Fast Track Eligibility on a
Substation?
<5kV < 460-500 kw 4 500 kw
> 5 kV and < 15 kV < 1MW < 2MW
=15 kV and < 35 kV < 2MW < 2 MW

3.2

1 Must be an UL certified inverter.

2 For purposes of this téble. a mainline is the three-phase backbone of a circuit. It will typically
constitute lines with wire sizes of 4/0 American wire gauge, 336.4 kemil, 397.5 kemil, 477 kemil
and 785 kemil,

3An Interconnection Customer can determine this information abo_ut its grogoséd interconnection
location in advance by requesting a pre-apolication report pursuant to section 1.2.

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 [nterconnection 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 [nterconnection
must be on a portion of the Utility's Distribution System.

NC Interconnection Procedures, 16

OFFICIAL COPY

Feb 13 2019



3.21.2

3.21.3

3.2.1.4

3.2.1.5

3.2.1.6

3.21.7

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
156% 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.l

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.

All synchronous and induction machines must be connected to .

a distribution circuit where 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.

For interconnection of a proposed Generating Facility to the
load side of spot network protectars, 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.

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.

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.
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3.2.1.8

Using the table below, determine the type of interconnection fo -

a primary distribution line. This screen includes a review of the
type of electrical service to be provided to the Interconnection
Customer, including 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.

Line Type

Primary Distribution | Type of Interconnection to | Result/Criteria

Primary Distribution Line

Three-phase, three wire 3-phase ar single phase, | Pass Screen .

phase-to-phase

Three-phase, four wire Effectively-grounded three- | Pass Screen

phase or single phase; line-to-
neutral

3.2.1.9

3.2.1.10

3.2.1.11

[f the proposed Generating Facility is to be interconnected on a
single-phase’ shared secondary, the aggregate Generating

Facility capacity on the shared secondary, including the

proposed Generating Facility, shall not exceed 65% of the
transformer namepiate rating.

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 shall 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. '

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 located 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 Ultility on its own System, the
Interconnection Request shall be approved and the Ultility 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

3.2.2.3

3.224

3.2.2.5

3.2.2.6

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,

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. '

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.

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 Ultility 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.

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 Utlllty determines the Interconnection Request cannot be approved without
(1) minor 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 Ultility
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 Ultility'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 a

3.3.2 Offerto perform a supplemental review under-in accordance with Sectlon
3 4 ik d 3 Flew

—and prc\nde a non- bindlng good falth .

estimate of the costs of such rewew 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 shall 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
fo 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

-]

34.1 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 Ulility will return such excess within 20 Business Days of the
invoice without interest.

3.4.2 The Interconnection Customer may specify the order in which the Utility will
complete the screens in Section 3.4.4.

. 3.4.34 Within tep-thirty (#8630} Business Days following receipt of the deposit for
a supplemental review, the Utility shall erform a supple al review
using the screens set forth below:; 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 any of the supplemental review screens below at
the time the Interconnection Customer accepted the offer of supplemental
review, the Utility shall notify the Interconnection Customer following the
failure of any of the screens, or if it is unable to perform the screen in
Section 3431 _ within two (2) Business Days of making such
determination to obtain the Interconnection Customer’'s permission to: (1)
continue evaluating the proposed interconnection under this Section 3.4.3:

2) terminate the_supplemental review and continue evaluatin ithe
Generatin ility under Sectio or (3) termina lemen

review upon withdrawal of the Interconnection Reguest by the
interconnection Customer, mH—de%enmne—&f—bhe—Gene;atmg—FaeMy—ean
be-interconnested-safelyand reliably:

3.443.1 Minimu oad_Screen: ere 12 months of line sectio

minimum load data (including onsite load but not station service

oad_served by the proposed Generating Facility) are available

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

de ined from_a power flow model, the a Generati

Facility cagac'!gé on_the line section is less _than 100% of the

inimum load for all line_ section unded by automatic

sectionalizing devices upstream of the proposed Generating
" Facility. If minimum load data_is_not_available, or cannot be

calculated, estimated or determined, the Utility shall include the
a t it_is unable ate, estimate or d ine

minimum load in_its supplemental review results nofification
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3.443.2

under Section 3.4.3.1f-se—the-Utility shall forward-an-executable
In.t!el l_sslnne;sltgle;nEng_.leemEent t.s the Intm'ssnneet:en Sustome
34.3.1.1The type of -generation used by the proposed

Generati Facility_will be taken into account when
calculating, estimating, or determining circuit or line
section_minimum load relevant for the application of
screen 3.4.3.1. _Solar_photovoltaic (PV) generation

systems with no battery storage use daytime minimum

load (i.e. 10 a.m. to 4 p.m. for fixed panel systems and
8 am to 6 pm. for PV systems_utilizing tracking
systems), while all other generation uses absolute
minimum load.

3.4.3.1.2When this screen is being applied to a Generating
Facility that serves some station service load, only the
net injection into the Ulility's electric_system will he
considered as part of the aggregate generation.

3.4.3.1.3 Utility will not consider as part of the aggregate

eneration for purposes of this screen generati

facility capacity known to be already reflected in the

minimum load data,

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 -

requirements under all system  conditions; (2) the voltage
fluctuation is within acceptable limits as defined_by Institute of
Electrical and Electronics Engineers (IEEE) Standard 1453, or
utility practice similar to IEEE Standard 1453: and (3) the

harmonic levels meet IEEE Standard 519 limits.f—-se—and

InterconnestionCustomer—facility-modificatiens—arerequiredto

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 adequately addressed without application of the Study
Process. The Utility shall give due consideration {o the following

and_other factors in_determining potential impacts to safety and
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reliability in_applying this screen.lf—so,——and— minor
(feal T Utilinrs Syt auired-to_all

3.4.3.1.1 Whether the line section has significant minimum
loading levels dominated by a small number of

customers {e.q., several large commercial customers

3.4.3.3.2 Whether the loading along the line section uniform or

aven,
3.4.3.3.3 Whether the proposed Generating Facility is located in
se proximi e substation_(i.e., | an 2.5

electrical circuit miles), 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 ati acility_incorporates

a time delay function to prevent reconnection of the
generator to the system until system voltage and

frequency are within normal limits for a prescribed time,

3.4.3.3.5 Whether operational flexibility is_reduced by the
proposed Generating Facility, such that transfer of the
line__section(s) of the Generating Facility to a
neighboring distribution circuit/substation may trigger
overloads or voltage issues, :

3.4.3.3.6 Whether the_proposed Generating Facility employs
equipment or systems certified by a recognized
standards gggagization'to address technical issues such
as, but not limited to, islanding, reverse power flow, or
voltage quality.
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Section 4. Study Process
41  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 [nterconnection 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 nonbinding 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
[mpact Study Agreement as provided for in Section 4.2.3.

4.3.2 The scope of and cost responsibilities for a System [mpact 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 maodifications or electric system
modifications, or to study potential impacts, inciuding, 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
glectric 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.

4.36 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 inform 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 fo 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

4.41 A solar Interconnection Customer must request a Facilites Study by
returning the signed Facilities Study Agreement within 60 Calendar Days
of the date the Facilities Study Agreement 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 Facilites 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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445 The Ulility 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

i+ 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 Facilittes 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 Planning 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 Interconnectlon
Customer, or as otherwise 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 deétermirie 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 Final Interconnection
Agreement (see Appendix 4 to Attachment 9) to be provided to
[nterconnection Customer pursuant to Section 5.2.1 below.
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5.2,

5.3

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 Ultility-approved subcontractors available to the
[nterconnection Customer promptly upon request.

Final Interconnection Agreement

5.2.1.

5.2.2.

5.2.3.

5.24.

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
[nterconnection 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.

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.

After the Parties execute the Final Interconnection Agreement, the Ultility
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.

The Final Interconnection Agreement shall specify milestones for payment
for Upgrades and Interconnection facilities and/or, provision of Financial
Security for Interconnection facilities, if acceptab[e 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
receivéd 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.

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

6.2

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 sehedule. If the Utility 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.

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

6.2.2 In the event of a dispute, either Party shall provide the other Party with a
written Notice of Dispute—Such-Notice-shall-deseribe-in-detail-the-nature-of

the-dispute-_containing thé relevant known facts pertaining to the dispute,
the specific dispute and_the relief sought, and_express notice by the
disputing Party that it is invoking the procedures under this article. The
notice shall he sent_to _the non-disputing_Party's email address and
physical address set forth in__the interconnection agreement or
Interconnection_Application,_if there_is_no_interconnection agreement. A

copy of the notice shall also be sent to Interconnection Ombudsperson.
]

The non-dis uting Pa shall acknowledge the notice within three {3
Business Days of its receipt and identify a representative with the authority

to make decisions for the non-disputing Party 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

Ombudsperson if the Parties cannot_mutually resolve the dispute within
eight_(8) Busmess Days. #—the—dmpute—has—net—been—qcesewed—mthm—ten

6.2.4 |f the dispute is not principally about one or both Parties’ compliance with a
timeline, then the non-disputing Party shall provide the disputing Party with

all relevant requlatory and/or technical details_and_analysis regarding_any
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6.3

Utility interconnection requirements under dispute within ten (10) Business
Days of the date of the notice of dispute. Within twenty (20) Business Days
of the date of the notice of dispute, the Parties’ authorized representatives
will be required to meet and confer to try to resolve the dispute, Parties
shall operate in good faith and use best efforts to resolve the dispute Eash
Dot : actall = = T faith,

6.2.5 If a resolution is not reached_in_thi 30) Business Days from the date of
the notice, either (1) a Party may request to continue negofiations for an
additional twe 20)_Business Days or (2) the Pardies may by mutual
agreement make a written request for mediation_to_the Interconnection
Ombudsperson. _Alternatively, both Parties by mutual agreement may

request mediation from an outside_third-party mediator with costs to be
shared equally between the Parties. ' .

6.2.6 If the resulis of the mediation ére not accepted by 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 may 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,

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
[nterconnection 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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\_/

6.4

6.5

6.6

work performed, and (2) the -Interconnection Customer's previous
aggregate 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 (10) Business Days 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-Galendarten (10) Business Days of the final accounting
report.

Interconnection Metering

Any rrietering 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.

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.

Confidentiality

661 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 he deemed Confidential [nformation
regardless of whether it is ¢learly 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 aor 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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6.7

6.8

6.9

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 will be provided to the new owner in

the case of a change of control of the existing [egal entity ora change of -

ownership to a new legal entity.

Comparability

The Ultility shall receive, process, and analyze all Interconnection Requests
received under these procedures in a timely manner, as set forth in these
procedures. The Ultility 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. :

~ Record Reterition

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.

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 mestings held with the
[nterconnection Customer as required by these procedures. The Interconnection
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Customer will cooperate with the Ultility 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 madifications to Affected Systems.

6.10 Capacity of the Generat]n'g 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 Fhe—Interconnection—Request—shall—be—evaluated—usirgFor_the
purposes of this Standard, the capacity of the Generating Facility shall

be considered the maximum rated capacity of the Generating Facility,

except where the gross generating capacity of the Generating Facility is
limited (e.q., through the use of a_control system, power relay(s), or_other

similar device settings or adjustments as mutually agreed upon by the
Utility_and_Interconnection customer, and which agreement shall not be

unreasonably withheld he Generating Facility's capacity shall he

considered the Maximum ifi
Interconnection Customer in the Interconnection_Request. The Maximum
Generating Capaci oved in the stu ocess will subsequently be

included as a_ limitation in_the

Interconne

ala afa

ction_ Agreement. unless

- Y o - - va

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 I[nterconnection
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 fo 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 scld 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 Ultility 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 lIsolatingor 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 Facilty from the Utility's
System.

6.12.4 The Utility may disconnect from the Ulility'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

6.15

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 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.

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 Ultility. Such
insurance shall be obtained from an insurance provider authorized to do
business in North Carolina. The Ultility 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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6.16

6.17

6.18

acceptable risk management practices, and such a proposal shall not be
unreasonably rejected.

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 paosition. 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 genérators no larger than 10 kW, the Utility
shall reimburse the Interconnection Customer for the reasonable cost of
installing a switch that meets the Ultility's.specifications.

Certification Codes and Standards

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

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 I[nverter 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 eleciric system other than the Ulility'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 Séturday, 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 Facility 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 [nterconnection Facilities.

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

Final Interconnection Agreement — The Interconnecﬁon Agreement that specifies the
Detailed Estimated Upgrade Charge, Detailed Interconnection Facility Charge, mutually

agreed upon Milestones, etfc. and terminates and replaces the Interim [nterconnection:

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 Ultility, or any affiliate thereof.
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In-Service Date — The date upon which the construction of the Ultility’s facilities is
completed and the facilities are.capable of being placed into service.

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

Interconnection Facilities — Collectively, the Utllltys 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 [nterconnection Facilities are first made
aperational for the purposes of receiving power from the [nterconnection 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.

device and the end of the feeder. \WWhen_applying 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.

[ndicia 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 POl is on the same circuit less than two (2) poles away from the
aoriginal location, and the new POI is within the same protection zone as the
original [ocation;

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 |EEE 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 AC 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 DCIAC 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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Maximum Physical-Expert-CapabilityGenerating Capacity Requested - The term

shall mean the maximum continuous electrical output of the Generating Facility at any
time ht—ei—pewer—ﬁaetekef—aap;emma-tely—umtyj[_]as measured at the Point of
Interconnection and the maximum kW delivered to the Ultility 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 nameplate 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.

*

Net Power - The term "Net Power" shall mean the totél 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 I[nterconnection

Procedures, Forms, and Agreements for State-Jurisdictional Generator

Interconnections as approved by the North Carolina Utilities Commissian.

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

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

Pointhof Interconnection - The point where the I[nterconnection. Facilities connect
with the Ultility'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/or 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
[nterconnection 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 [nterconnection 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 I[nterconnection 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.

NC Glossary of Terms 6

OFFICIAL COPY

Feb 13 2019



AdQOD VYIDI4d40

6L0¢ €1 92

NC Glossary of Terms



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 Generatlng Facilities larger than 2 MW must use the St Study Process )

Processing Fee or Deposit

| Fast Track Process — Non-Refundable Processing Fees

— [f the Generating Facility is 20 kW or smaller, the fee is $100.

— [f the Generating Facility is larger than 20 kW but not larger than 100 kW,
the fee is $250.

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

Study 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
[nterconnection Customer shall submit to the Utility an Interconnection Facilities Deposit
Charge of $20,000 plus $1.00 per kWac.

/
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C

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:

OFFICIAL COPY

. Contact Name:

Title:

E-Mail Address:

Mailing Address:

Feb 13 2019

City: State: Zip:
Cdunty: _

Telephone (Day): (Evening):

Féx:

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) ' (Evening)
Fax:
App[ica.tion is for: New 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
NC Interconnection Standard.)

Requested Point of Interconnection:

Requested [n-Service 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:

OFFICIAL COPY
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Title:

E-Mail Address:

Mailing Address:

City: _ State: Zip:
Telephone {Day): (Evening):
Fax:

Generating Facility Information

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

Prime Mover: Photovoltaic (PV) Fuel Cell ___ Reciprocating Engine ___
Gas Turbine ___ Steam Turbine ____  Micro-turbine ____
Other .
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Energy Source:

. Renewable Non-Renewable
0 Solar — Photovoltaic Q Fossil Fuel - Diesel
O Solar — thermal X [ Fossil Fuel - Natural Gas (not waste)
O Biomass — landfill gas Q Fossil Fuel - Oil
O Biomass — manure digester gas U Fossil Fuel — Coal
U Biomass — directed biogas O Fossil Fuel — Other (specify below)
U Biomass — solid waste O Other (specify below)

O Biomass ~ sewage digester gas

{ Biomass — wood

(I Biomass — other (specify helow)

U Hydro power — run of river

I Hydro power - storage

U Hydro power — tidal. . ' -
O Hydro power — wave

O Wind '

O Geothermal

Ul Other (specify below)

Type of Generator: Synchronous __ Induction __ Inverter

Total Generator Namelplate RatingCapacitv{A3]: kWac (Typical) kKVAR
Interconnection Customer or Customer-Site Load: . kWoac (if none, so state)
Interconnection Customer Generator Auxiliary Load: KWic

Typical Reactive Load (if kﬁown): - kVAR

Maximum Phyemal—E—xpeﬁ-Gapab;WG_e_n__gmﬂ:M Requested: kKWac

(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 packagé 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 kWac: Summer Winter
Nameplate QOutput 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
- QOrientation: Degrees (Due South=180°)

U Fixed Tilt Array O Single Axis Tracking Array O 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; governar 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

Harmonics Characteristics:

or RMS

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 thivalent MVA Base: _ MVA
Values below are valid for initial 2 to 6 cycles:

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

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

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

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

Short-Circuit Equivalent Zero Seq. Resistance (R0):

Short-Circuit Equivalent Zero Seq. Reactance (XL0):

Special notes regarding short—cirt_:uit modeling assumptions:

p.U.
p.U.
p.u.
p.u.
p.u.
p.u.

Generating Facility Characteristic Data (for rotating machines

RPM Fregquency:

(*) Neutral Grounding Resistor (if app[icablej:

Synchronous Generators:

Direct Axis Synchronous Reactance, Xd:

P.U.

Direct Axis Transient Reactance, X'4:

P.U.

Direct Axis Subtransient Reactance, Xq:

Negative Sequence Reactance, Xa:

Zero Sequence Reactarice, lXoZ
KVA Base:
Field Volts:

NC Intérconnection Request . 8
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Field Amperes:

Induction Generators:

Motoring Power (kW):

1%t 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 [nterconnection Request to
determine if the specified information above is required.

NC Interconnection Request 9
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Interconnection Facilities Information

Will more tﬁan one transformer be used between the generator and the point of commaon
coupling?

-

Yes No (If yes, copy this section and provide the information far 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 (if applicable, for Interconnection Customer-owned transformer):

Is the transformer: Single phase __ Three phase__  Size: kVA
Transformer Impedance: % on kVA Base

If Three Phase:

Transformer Primary Winding _ Volts,

QDelta 0O WYE, grounded neutral O WYE, ungrounded neutral

Primary Wiring Cénnection
U 3-wire 0 4-wire, grounded neutral

Transformer Secondary Winding Volts,
U Delta O WYE, grounded neutral O WYE, ungrounded neutral

Secondary Wiring Connection
0 3-wire O 4-wire, grounded neutral

Transformer Tertiary Winding _Volts,
U Delta 0O WYE, grounded neutral O WYE, ungrounded neutral

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

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

Manufacturer: , Type: Size: '+ Speed:

Interconnecting Circuit Breaker (if applicable):

Manufacturer: . Type:
Load Rating (Amps): Interrupting Rating {(Amps):

Trip Speed (Cycles):

NC Interconnection Request 10
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Interconnection Protective Relays {if applicable):

If Microprocessor-Controlled:

List of Functions and Adjustable Setpoints for the protective equipment or software:
Setpoint Function . Minimum Maximum

1-' . -

2
3
4, - ‘
5
6

If Discrete Components:
(Enclose Copy of any Proposed Time-Overcurrent Coordination Curves)

Manufacturer Type: Style/Catalog No. Proposed Setting

Current Transformer Data (if applicable):
{(Enclose Copy of Manufacturer's Excitation and Ratio Correction Curves)

Manufacturer: ‘ Type:
Accuracy Class: Prt')posed Ratio Connection:
Manufacturer: Type:
Accuracy Class: Proposed Ratio Connection:
Potential Transformer Data (if applicable):

Manufacturer: _ Type:
Accuracy Class: Proposed Ratio Connection:
Manufacturer: Type:
Accuracy Class: Proposed Ratio Connection:

NC Interconnection Request 1
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General Information

. 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 ___

Site Plan

o. Enclese 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 ___

Protection and Control Schemes

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

o [s 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)..

o Are Schematic Drawings Enclosed? Yes ____ No

Register with North Carolina Secretary of State (if not an individual)

Applicant Signature
| hereby certify that, to the best of my knowledge, all the information provided
in this Interconnection Request Application Form is true and correct.

NC Interconnection Request 12
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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 i\lame], 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. | further certify that our written contract with the
Iandowner(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 prolvided 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:

5

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 orprinted]

My Commission expires

NC Interconnection Request 1
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ATTACHMENT 3
g Il E -l-I E -E I- [- E ' I E

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.

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

1

Date:

[nterconnecting 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 Caode:
O Site Map provided (Google, MapQuest, etc.)

NC Pre-Application Report Form 1
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O Grid Coordinates - Latitude:

Longitude:

O Pole or Tower number if available:

2) Primary Energy Source
Choose one:

/

Renewable

Non-Renewable

[]1. Solar — Photovoltaic

[ ] 2. Solar — thermal

[] 3. Biomass — landfill gas

[[] 4. Biomass — manure digester gas
[]5. Biomass — directed biogas

[ ] 6. Biomass — solid waste

[ ]7. Biomass — sewage digester gas
[ 18. Biomass — wood

[ ]9. Biomass — other (specify below)
[ 110. Hydro power — run of river

[ 11. Hydro power - storage

[ ]12. Hydro power — tidal

[113. Hydro power — wave

R [ ]14. Wind

o [ ]115. Geothermal

S [ [] 16. Other (specify below)

[ ]117. Fossil Fuel - Diesel .

[]18. Fossil Fuel - Natural Gas (not
waste)

[]19. Fossil Fuel - Qil

[ ]20. Fossil Fuel — Coal

[]21. Fossil Fuel — Other (specify
below)

[]22. Other (specify below)

3) Prime Mover
Choose one:

1. L] Photovoltaic (PV)

2. ] Fuel Cell

3. [] Reciprocating Engine
4. [] Gas Turbine

5. [_] Steam Turbine

6. [_] Micro-turbine

7. [] Other, including Combined Heat and
Power (specify below)

4) Type of Generator
Choose one:

1. ] Inverter-based Machine
2. [[] Rotating Machine

3.[] Rotating Machine with Inverters

5) SizeNameplate Cégacitg: _kw

aximum Generating Capaci equested:

kWac

6) Generator Configuration:
O Single-phase O Three Phase

NC Pre-Application Report Form 2
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./
7) Interconnection Co'nfiguration
U New Generation
o Stand-alone ' _
U 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?
O No
O Yes, Details
Proposed Point of Interconnection on Customer-side of Utility meter
Kk (R ek
U Addition to existing generation
\) U Stand-alone _
- 0 Addition to existing commercial or industrial customer's delivery
Customer’s Electric Ultility account number:
Customer’s Electric meter number:
Is Customer’s kW load going to increase or decrease?
0 No
O Yes, Details
Type of Existing Generation:
Size of Existing Generation: ] . kWac
Proposed Paint of Interconnection on Customer-side of Utility meter
Additional Comments
/

NG Pre-Application Report Form 3
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Attachment 4

Certification Codes and
Standards

ANSI C84.1-1995 Electnc 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 Diétionary of Electrical and Electronic Terms

IEEE Std 519-1992, IEEE Recommended Practices and Requxrements for
Harmomc Control in Electrical Power Systems

[EEE Std C37. 108 1989 (R2002) IEEE Guide for the Protection of Network
Transformers

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

IEEE Std C37.90.2 (1995), IEEE Standard Withstand Capability of Relay
Systems to Radiated Electromagnetic 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 Characterlzatlon of
Surges in Low Voltage {1000V and Less) AC Power Circuits

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

NEMA MG 1-1998, Motors and Small 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

NG Certification Codes and Standards 1
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Aftachment 5

Certification of Generator Equipment Packages

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 Heaith
Administration to test and cerfify interconnection equipment pursuant to the relevant
-codes and standards listed in Attachment 4 of the North Carolina [nterconnection
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 [nterconnection 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 Ultility.

NC Certification of Generator Eqdipment Packages 1
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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 [nterconnection 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

Name:

Contact Person:
E—Maii Address:

Address:

City: State: Zip:
County:

Telephone (Day): (Evening): .

Fax:

Contact (if different than Interconnection Customer)

Name:

E-Mail Address:
Address:

City:

County:

State: Zip:

Telephone (Day):

Fax:

NG 20 kW Inverter

(Evening):

OFFICIAL COPY

Feb 13 2019



' Owner(s) of the Generating Facility:

Generating Facility Information

Facility Location (if different from above):

Address: 7 _

City: _ State: Zip:
County:
Utility:
Account Number:

Inverter Manufacturer: Model:

Nameplate Rating (each inverter): kW (ac) (each invérter)
kVA (ac) (each %nverter)
Volts (acy (each’inverter)

Single Phase: Three Phase:

System Design Capacity kW (ac) (system total)

kVA (ac) (system total)

For photovoltaic sources only:

Total panel capacity: kW (oo (system total)

Maximum PhysicalExpert-CapabilityGenerating Capacity Requested:?
(calculated)! KW (ac)

For other sources:

| Maximum Physicat Export CapabilityGenerating Capacity Requested:?
KW (ac)

Prime Mover: Photovoltaic [ Reciprocating Engine[ ]

2 Total inverter capacity.

3 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.

4 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).

NC 20 kW Inverter
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NG 20 KW Inverter

Fuel Cell]

Turbine [

Other L
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ENERGY SOURCE TABLE

Renewable - Non-Renewable

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

2. Solar — thermal ' H-18. Fassil Fuel - Natural Gas (not

3. Biomass — landfill gas waste)

4. Biomass — manure digester gas H-19. Fossil Fuel - Qil

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

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

8. Biomass — wood

9. Biomass — other (specify below)

10. Hydro power — run of river

11. Hydro power - storage

12. Hydro power — tidal

13. Hydro power — wave

14. Wind

15. Geothermal

H-16. Other (spécify below)

H
H
H
H-
H-
H
H
H
H-
H
H-
H-
H-
H-
H

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:

bl

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 [nterconnection
Procedures, or the Utility has reviewed the design or tested the proposed
Generating Facility and is satisfied that it is safe to operate.

NC 20 KW Inverter
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List components of the Generating Facility equipment package that are
currently certified:

Number Equipment Type Certifying Entity

A

Interconnection Customer Signature

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

Signed:

Title: . Date:

Contingent Approval to [nterconnect the Generating Facility (For Utility use only) -

[nterconnection 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

NC 20 kKWW Inverter
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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:

OFFICIAL COPY

Contact Person:

E-Mail Address:

Feb 13 2019

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: - 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, or.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 only)

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:

NC 20 kW Inverter
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1.0

2.0

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

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. '

[nterconnection 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 retumns the Certificate of Completion ta the Utility,
and

2.3  The Utility has either:
2.31 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 Ultility, at its own,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 (10) Business Days of the )

inspection, Fthe 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 practicabie 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 (uniess the Parties agree otherwise); or

2.3.3 The Utility waives the right to inspect the Generating
Facility.
9
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3.0

4.0

5.0

6.0

24  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 equipﬁ1ent must be installed and tested
in accordance with applicable American National Standards Institute
(ANSI) standards and all applicable regulatory requirements.

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 Custolmer shall not operate the Generating Facility is such a way that

the Generating Facility would exceed the Mammum Generating Capacity
Requested.

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.

Disconnection

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

5.1  For scheduled outages upon reascnable notice.

5.2  For unscheduled outages or emergency conditions.

5.3 If the Generating Facility does not operate in a mannér 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.

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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7.0

8.0

9.0

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.

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.

Limitation of Liability

" 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 [imited to the amount of direct
damage actually incurred. [n no event shall either Party be liable to the
other Party for any indirect, special, incidental, consequential, or punitive
damages of any kind.

Termination

The agi‘eement 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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0.2

9.3

9.4

By the Utility

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

Permanent Disconnection

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

Survival Rights

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

10.0 Assignment/Transfer of Ownership of the Fagility

10.1.

10.2

10.3

NC 20 kW Inverter

This Agreement shall not survive the transfer of ownership of the
Generating Facility to a new owner.

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 Utility shall acknowledge receipt and
return a signed copy of the Interconnection Request Application
Form within ten Business Days.

The Utility shall not study or inspect the Generating Facility unless
the new owner’s [nterconnection Request Application.Form indicates
that a Material Modification has occurred or is proposed.

12°

OFFICIAL COPY

Feb 13 2019



ATTACHMENT 7
System Impéct 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 I[laws of the State of
, ("Utility”). The Interconnection
Customer and the Ut:]lty 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 Ultility 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 imipact study to assess the impact of interconnecting the Generating
Facility with the Ultility'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 specn‘"ed
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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6.1.

6.2.

6.3.

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 durmg the course of
the system impact study.

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.

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 mterconnectlon of the Generating Facility as
proposed:

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

Nameplate Capacity of the Generating Facility;

[nitial identification of any thermal overload or voltage [imit
violations resulting from the interconnection,_considering the

Maximug Generating Capacity Reguested;

Initial review of grounding reqmrements and electric system
protection

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.

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,

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 coordmatlon studies, and grounding
reviews, as necessary.
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10.

11.

12

13.

14.

15.

16.

17.

The System Impact Study will also include an analysis of
distribution and fransmission impacts as may be necessary to
understand the impact of the proposed Generation Facility on
electric system operation.

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 intercannection
service.

The System Impact Study 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

The System [mpact 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,

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

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 coardination studies, grounding reviews, and the impact on

electric system operation, as necessary.

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.

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 below, 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 [nterconnection 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
[nterconnection 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 Ultility's actual costs and will be
deducted from the I[nterconnection 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, Requlatory 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
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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-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 pemitted,
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.

1

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

This Agreement shall not be ihtérpreted or construed to create an
association, joint venture, agency relationship, or partnership hetween
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 cther Party.
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28. Severability

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 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.

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 subconfractors 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]j
Signed Signed
Name (Printed): Name (Printed):
Title
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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.

4

' 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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N ) ATTACHMENT 8
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,

, 4a

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 Interconnecticn 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 méanings specified in the North
Carolina Inferconnection Procedures,

2. The Interconnection Customer elects and the Ultility shall 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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10.

/

The facilities study shall 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
facilities study shall also identify (1) the electrical switching configuration of
the equipment, including, without limitation, transformer, switchgear, meters,
and other station equipment, (2) the nature and estimated cost of the Ultility's
Interconnection Facilites 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 shall assume the interdependent
Project A is interconnected.

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

A deposit of the good faith estimated facilities study.cost is required from the
Interconnection Customer. If the unexpended portion of the [nterconnection

Request deposit made for the Interconnection Request exceeds the .

estimated cost of the facilities study, no payment will be required of the
Interconnection Customer.

[n 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 Facilities 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. :

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

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.

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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11.

12.

13,

14.

15.

16.

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

Governing Law, Requlatory 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.

. Amendment

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

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, théir successors in
interest and where permitted, their assigns.

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 obligaticn, 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 Ultility. Any
waiver of this Agreement shall, if requested, be provided in writing. '

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.

No Parthership

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

3
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.into any agreement or undertaking for, or act on behalf of, or o act as or be
an agent or representative of, or to otherwise bind, the other Party.

17. Severability

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. Subcontractofs

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 havmg 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 shail 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 madifications 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——eapasityMaximum Generating
Capacity Requested 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 thé 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 UHility's service area?

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

Please provide the following proposed schedule dates:

Begin Construction Date:

Generator step-up transformers Date:

receive back feed power

Generation Testing Date:

Commercial Operation - Date:
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Attachment 9

NORTH CAROLINA
REINAMIINGERIVE INTERCONNECTION AGREEMENT

For State-Jurisdictional Generator Intercohnections
Effective May 15, 2015
Docket No. E-100, Sub 101

Between -
Utility Name
And

Customer Name

“Project Name”
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o

This Interconnection Agreement ("Agreément”) 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 Earties agree as followé:
Article 1. Scope and Limitations of Agreement
1.1 Applicability

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

1.3

1.4

1.5

Purpose

If an Interim Interconnection Agreement, this Agreement documents the Utility’s
ability to interconnect the Generating Facilty and provides the Preliminary
Estimated Interconnection Facilities Charge and the Preliminary Estimated System
Upgrade Charge that was developed in the System [mpact 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 w:l] _

interconnect with, and operate in parallel with, the Utility's System.

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) for delivery of electricity with the applicable Utility.

Limitations

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

Responsibilities of the Parties

1.5.1 The Parties shall perform all 'ob[igations 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 maintenance schedule, and in accordance
with this Agreement, and with Good Ultility 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.

1.54 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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1.6

1.7

1.8

other applicable national and state codes and standards. The
Interconnection Customer agrees to design, install, maintain, and
operate its Generating Facilty 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 paint of change of ownership. The Utility and the
Interconnection Customer, as apprapriate; shall provide Interconnection
Facilities that adequately protect the Ultility'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* e the Generati cility is such a wa
e Generating Facility would exceed i ratin

Capacity Requested.

Parallel Operation Obligations

Once the Generating Facilty 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 Ultility's System and; 2) the Operating
Requirements set forth in Appendix 5 of this Agreement,

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.

Reactive Power
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1.8.1 Fhe—|f the Generating Facility is interconnected to the Utility’s
Distribution . System, the lnterconnectlon Customer shall design its

Generating Faclhty to ( ! have reactlve Qower cagablllg as regmred bg
IEEE 1542, iz pewer-deliy F

mnge—ef—@—%—leadmg—te—@-%—kaggmg—unless the Ut|[|ty has establtshed

different requirements that apply to all similarly situated generators in

the control area on a comparable basis,_and (2) maintain a composite
power delivery at the Paint of Interconnection at aggroximatelg unity

power factor, unless the Ulility  has specific requirements for the
Genera;mg Facnllg to utilize the required reacglve gower cagablllg Fhe

1.8.2 f the Generating Facility is interconnected_to_the Utility’ Transmission

System, the Interconnection Customer shall design_its Generating
Facility ta have the capability to operate at 0.95 leading to 0.95 iagging at
the Maximum Generating Capacity Requested at the Point of
Interconnection, unless the Utility has established different requirements
that apply to all similarly situated generators in the control area on a
comparable basis.

1.8.23 The Utility is required to pay the Interconnection Customer for réactive
power that the Interconnection Customer provides or absorbs from the
Generating Facility when the Utility requests the Interconnection
Customer to operate its Generatlng Facility outside the range
specified in Article 1.8.1 or outside the range established by the Ultility
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. '

1.8.34  Payments shall be in accordance with the Ulility'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.

2.1

. 2.2

2.3

Inspection, Testing, Authorization, and Right of Access

Equipment Testing and Inspectioh

2.1.1

The Interconnection Customer shall test and inspect its Generating
Facilty 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 cccur 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.

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 confrolled by the Interconnection Customer or
the quality of power produced by the Generating Facility.

Authorization Required Prior to Parallel Operation

2.2.1

2.2.2

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.

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.

Right of Access

2.3.1

Upon reasonable notice,-the Utility may send a qualified person to the
premises of the Interconnection Customer at or immediately before the
time the Generating Facility first produces energy to inspect the
interconnection, and observe the commissioning 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.

23.2 Following the initial inspection process described above, at reasonable
hours, and upon reascnable 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

3.2

3.3

Effective Date

This Agreement shall become effective upon execution by the Parties.

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 of.this Agreement. :

Termination

No termination shall become effective until the Parties have complied with all
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. '
334 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.

3.35 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 an the security of, or damage to the Utility’s System, the
Utility's [nterconnection 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 lInterconnection Customers -
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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3.4.4

. 345

3.4.6

The Utility may interi'upt interconnection service or curtail the output of

the Generating Facility and temporarily disconnect the Generating:

Facilty 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 dlsconnectlon with
the Interconnection Customer.

Forced Qutages

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.

Adverse Operating Effects

The Utility shall notify the [nterconnection 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 Facility 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 sha[l
provide the Interconnection Customer with five (5) Business Day notice
of such disconnection, unless the provisions of Article 3.4.1 apply.

Modiﬁca_tion 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 matérial 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.

Reconnection

The Parties shall cooperate with each other to restore the Generating
Facility, Interconnection Facilities, and the Ulility'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

4.1

4.2

Upgrades

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 [nterconnection
Facilities, and (2) operating, maintaining, repairing, and replacing the
Utility's Interconnection Facilities.

" 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

5.2

Applicability

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

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 Ultility
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. -

6.1

Billing, Payment, Milestones, and Financial Security

Billing and Payment Procedures and Final Accounting

6.1.1

6.1.2

6.1.3

The Interconnection Customer shall 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.

ff 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 Ultility 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 [nterconnection 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.

The Utility shall also bill the Interconnection Customer for the costs
associatéed 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, repait 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

Al

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.

Financial Security 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.

Arti_cle 7.  Assignment,Liability, Indemnity, Force Majeure, Consequential

71

Damages, and Default

Assignment

NC Interconnection Agreement 11

OFFICIAL COPY

Feb 13 2019



7.1.1

7.1.2

713

716

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.

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

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.

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.

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.

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

7.2 . 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 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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7.3

7.4

any kind, except as authorized by this Agreement.

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 thé amount of such indemnified Party's
actual loss, net of any insurance or other recovery.

7.35 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. '

Consequential Damages

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

NC Interconnection Agreement 13

OFFICIAL COPY

Feb 13 2019



7.5

7.6

Party may be liable to the other Party under another agreement will not be
considered to be special, indirect, incidental, or consequential damages
hereunder.

Force Majeure

7.5.1

7.5.2

Default

7.6.1

7.6.2

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.

If a Force Majeure Event prevents a Party from fulfiling 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.

No Default shall exist where such failure to discharge an obligation
(other than the payment of maoney 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 ather 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 shall.have five (5) Business Days from receipt of the Default notice
within which to cure such Default.

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.

8.2

8.3

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 [nterconnection 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 comprehensive general liability
insurance with coverage in the amount of at least $1,000,000 per
occurrence. .

8.14 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.

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.

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

NC Interconnection Agreement ' 15
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coverage of such insurance, whether or not such coverage is sought.

Article 9.  Confidentiality

9.1

0.2

9.3

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 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. '

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 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 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.

0.2.2 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.

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. )

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.

NG Interconnection Agreement 16
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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 intendéd 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. Miscellaneous

12.1 Governing Law. Requlatory 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
Apphcable Laws and Regulatlons Each Party expressly reserves the right to seek
changes in, appeal, or othefwise contest any laws, orders, or regulatlons of a
Govemmental Authonty

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 fo 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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12.5

- 126

12.7

12.8

12.8

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.

Entire Agqreement

This Agreement, including all Appendices, constitutes the entire agreement
between the Parties with reference to the subject matter hereof, and supersedes
all 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 covenanis which
constitute any part of the consideration for, or any condition to, either Party’s
compliance with its obligations under this Agreement.

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.

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.

~ Severability

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.

Security Arrangements

[nfrastructure 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.

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

12.11

[nterconnection 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.

Subcontiractors

" Nothing in this Agreement shall prevent a Party from utilizing the services of any

12.12

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 shall 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.

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:

[f to the Interconnection Customer:

Interconnection Customer:

Attention:

Address:

City: _ 7 ___ State: Zip:

E-Mail Address:

+ Phone: Fax:

If to the Utility:

Utility:

Attention:

Address:

City: , State: . Zip:

E-Mail Address:

Phone: Fax:

NC Interconnection Agreement 20
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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:

E-Mail Address:

Zip:

If to the Utility:
Utility:

Attention:

Address:

City: State:

E-Mail Address:

Zip:
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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:

‘ Aftention:

Address:
City: State: Zip:
Phoneé: , ] Fax:

E-Mail Address:

If to the Utility:
Utility:

Attention:

Address:

City: . . State: Zip:

Phone: Fax;

E-Mail Address:

NC Interconnection Agreement 22
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13.4 Designated Operating Representative
The Parties may also designate operating representatives fo conduct the
communications which may be necessary or convenient for the administration of
this Agreement. 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:

Attention:

- Address: .

City: | State: Zip:
" Phorne: . Fax:

. " E-Mail Address:

Utility's Operating Representative:

Utility:

Aftention: \

Address:

City: | State: Zip:
Phone: 3 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 Utility

Name:

F.’rint Name:

Title:

Date:

For the [nterconnection Customer

Name:

Print Name:

Title:

Date:

NG Interconnection Agreement
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[nterconnection Agreement
Appendix 1

Glossary of Terms

See Glossary of Terms, Attachment 1 to the North Carolina Interconnection Procedures.
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[nterconnection Agreement

Appendix 2-

Description and Costs of the Generating Facility,
Interconnection Facilities, and Metering Equipment

Equipment, including the Generating Facility, Interconnection Facilities, 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.
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;/ i Interconnection Agreement
N Appendix 3
. One-line Diagram Depicting the Generating Facility,
Interconnection Facilities, Metering Equipment, and Upgrades
This agreement will incorporate by reference the one-line dié‘grém submitted by the
Customer on , dated , with file
name “__/ " as part of the Interconnection Request, or
as subsequently updated and provided to the Company.
N
.y
e
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Requested Upgrade Iﬁ-Service Date:

Milestones

| Requested Interconnection Facilities In-Service Date

Interconnection Agreement

For an Interim Interconnection Agreement, this Appendix 4 is null and void.

Critical milestones and responsibility as agreed to by the Parties:

Appendix 4

~ 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)

Expand as needed

NC Interconnection Agreement

Signatures on next page
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Agreed to for the Utility

Name:

Interconnection Agreement
Appendix 4

Print Name:

Date:

Agreed fo for the Interconnection Customer

Name:

Print Name:

Date:

NC Interconnection Agreement
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[nterconnection 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.
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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 Ultility shall functionalize Upgrade
costs and annual expenses as either transmission or distribution related.

NC Interconnection Agreement 1

1061076.2

OFFICIAL COPY

Feb 13 2019



(7' .

N Exhibit SBA-Direct-3

;QW
/\/ Jo)

OFFICIAL COPY

Feb 13 2019



S

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-at 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
interconnéction application.

Application or queue number

Facility capacity (kW)

Primary fuel type (e.g., solar, wind, bio-gas, etc.)
Secondary fuel type (if applicable)

Exporting or Non-Exporting

City

Zip code

Substation

Feeder name and size

10. Capacity of the transformer to which the project will interconnect
11. Status (active, withdrawn, interconnected, etc.)

LN R DD

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 falled) (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 comipleted and
available for operation by the Interconnection Customer

22. Date of grant of pérmission to operate

" 23. Final interconnection cost paid to-utility

1061393.1
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IREC’s Proposed Information to be Included in Quarterly Reports
The following list contains minimum reporting reqhirements that utilities shall file with the
Comimission 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
o 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 t}pe (e.g., solar, wind, bio-gas, etc.)
ii. System size (e.g., <20 kW, <] MW, <SMW, >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
~ i, 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
o i. Total number of applications that passed
(\) ii. Total number of applications that failed
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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, meaﬁ, and median processing times from receipt of
signed Facility Study agreement to provision of study results.
iii. Maximum, mean, and median processing times for projecté undergoing
the study process from receipt of complete Application to issuance of
Interconnection Agreement
f. Construétion: Number of projects where final construction milestone was not
™ reached by time specified in the Interconnection Agreement.
(\J | 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, <l MW, <SMW, >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

1061394.1
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IREC’s Proposed Information to be Included in Hosting-Capacity 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:

1061059.1

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.)
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Executive Su:mméry

From coast to coast, states are experiencing unprecedented growth in
distributed energy resources (DERs) — resources located on the electric
distribution system, such as renewable energy, energy efficiency and
enefgy storape. With much of this activity being driven by consumers,
changes to the nation’s outdated electric system are underway. To Hosting Capacity
ensure that the benefits of these DERs are fully optimized, there is
a need to proactively integrate thc[{l into grid planning, operations

Analyses (HCAs) allow

and long-term investment decisions. Rather than simply “tolérating” - utilities, requlators and
DERs, there is an opportunity to utilize a new tool known as Hosting
Capacity Analysis (HHCA), which can help more Ameticans enjoy the electric customers to

benefits and full potential of these resources on the grid.
make more efficient and

The term “hosting capacity” refers to the amount of DERs that can
be accommodated on-the distribution system at a given time and cost-effective choices
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 distributed energy

about deploying

upgrades.
' resources on the grid.
HCAs allow utilities, regulators and electric customers to make more
efficient and cost-effective choices about deploying DERs on the grid.
If adopted with intention, HCA may also function as a bridge to span
information gaps between developers, customers and urilities, thus enabling

more productive grid interactions and more economical grid solutions.

Untility regulators play a key role in ensuring HCAs are deployed strategically, prudentdy
. and for the benefit of all energy customers. Optimizing the Grid: A Regulator’s Guide

to Hosting Capacity Analyses for Distributed Energy Resources will assist state regulators

in guiding and overseeing utilities as they conduct hosting capacity analyses on their
distribution circuits, as part of a broader grid modemization or distribution planning
efforts and/or in support of their state’s near- and long-term energy policy goals.

Based on lessons from the handful of states and utilities that have begun to prepare
HCAs, this guide focuses on the process that will help regulators realize HCAs' full
promise in their respective states. The experiences and key takeaways from the states and.
utilities undertaking these analyses, including California, New York, Minnesota, Hawaii
and Pepco Holdings, Inc., provide important insights for other states and utilities to
take into consideration as they pursue similar efforts. Derails on each can be found in
Appendix A of the full guide,
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Hosting Capacity Ainalysis Use Cases

There are two prineipal applications, or use cases, for an HCA: 1) assist with and support

the streamnlined 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 articulare their goals and use cases at the
outset of an FICA effort.

Use cases can be selected to reflect the unique characteristics and identified goals

of states and wrilities, These use cases should inform and guide the development of

an HICA methodology and its implementation. A process should also be in place to
refine the selected use cases 2s new regulatory, social, and technological conditions
emerge. The two major HCA use cases—interconnection and planning—as well as the
complementary function oféptimizing the locational benefits of DERs are discussed in
detail in Section III of the full guide.

Figure ES-1. Hosting Capacity Use Cases

4 - BB
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B

Interconnection of DERs Distribution Planning Locational Value of DERs

Hosting Capacity Analysis Methodologies _

A well-considered methodology for .dctermining hosting capacity is necessary given the
variety of factors that affect the grid’s ability to host a wide range of DERs. IREC has
identfied three principle categories of methodologies that are currently being tested
and employed by utilities to analyze hosting capaciry, generally known as the stochastic,

iterative, and streamlined merhods. This paper describes these methodologies, including
the tradeoffs between them that may make them more or less suited to the various use cases

that regulators may select. Briefly, the three methadologies are characterized as follows:

IREC | OPTIMIZING THE GRID - ii

OFFICIAL COPY

Feb 13 2019



The streamlined method applies a set of simplified algorithms for
each power system limitation {typically: thermal, safety/reliability,
power quality/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 selected to reflect the
method is also sometimes referred to as the detailed method.

Use cases can be

unique characteristics
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 ar randomly selecred locations and the feeder is evaluared
for any adverse effects that arise from this random allocation. ‘This

and identified goals
of states and utilities.
essentially results in a hosting capacity range. These use cases should

Different methodologies can result in different hosting capacity values inform and guide the
due to different technical assumptions bilt into the models, and the
methodological choices in an HCA can significantly impact whether the development of an HCA
results are sufficiently reliable and informative for grid-related planning
and decision-making. Section IV of the full guide outlines several key

cdonsiderations when evaluating and selecting HCA methodologies. implementation.

methodology and its

Regulatory Process Underpinning Hesting Capacity Analyses
The pmr'w underpinning HCA efforts is key to ensuring that the HCA
tool is deployed to support relevant state policy goals and sufficiently reflects the inpur from
stakeholders, ultimarely enhancing the benefits for all ratepayers. Still an emerging grid
modemization tool, the benefits and drawbacks of different HCA methodologies are being
revealed, and likely will become even more apparent with time, Howeves, rather than wait for
- the perfect HCA methodology to emerge, regulators can take initial steps to gain familiarity
and understanding of the different HCA methodologies, their function, their capabilides,
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 of meeting 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 ambignously useful. This paper
identifies the key process steps and considerations theréin, summarized as follows:
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Establish a stakeholder process to work with urilities
and other interested stakeholders to select, refine Gonsensus-Buildjng
and implement the HCA. 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. Regulators sheuld also
retain a process to improve on the
selected HCA methodology over

d Early &

time and establish clear imelines for : /' Conslstent
. Engagement

ntilities to meet near and long-term
HCA goals. Figure ES-2 outlines Figure ES-2. Regulatory Stakeholder
best practices for stakeholder engagement, Engagement Strategies
drawing from lessons leatned in states such ‘

as California, Minnesota and New York.

Select and define the use cases for the HCA with input from diverse stakeholders,
ensuring they are clearly designed to address and achieve identified goals, including
state enetgy 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 beginning of the process. Defining use cases
ensures that the cart is not put before the horse and will also prevent potentially costly
and inefficient undertakings thar 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 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). The frequency of updating the
HCA results, the extent of the grid covered by HCA, and criteria for ensuring transparency
in the selected HCA methodology and its results are all important to discuss and define.
In addition, regulators may consider whether to create
a phased roadmap for implementation of HCA,
depending on the level of sophistication of Stakeholder

the utilities and the timeline for achieving Input.
B2 s

state energy goals. However, care should Functionality &
be taken not to create an endless Applications

implementation timeline that quickly
becomes obsolete or fails to miss near

Demonstration
Findings

E

Detined
term opportunities for deployment Use Case(s) Other State
{or HCA & Utility
and use. Experiences

Figure ES-3. Key Elements to Defining Use Case(s) for HCA

IREC | OPTIMIZING THE GRID - iv

OFFICIAL COPY

Feb 13 2019



Update L
Frequency

+ Phased
A Implementation

HCA \ (h\

Methodology

DER
Neutral

Extent ol Grid
Modeled

Figure ES-4. Criteria to Guide Implementation of HCA

Develop an HCA methodology (or methodologies) most appropriate
to the use cases. Regulators will need to provide sufficient guidance for
utilities to clarify what HCA should be capable of dofng 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 accomplished by providing
clear and specific guidance and ensuring that the methodologies and
assumptions are transparent and informative to all involved stakeholders
aiid end-users. Regulators should ensure that the HCA methodology is
scalable so that, even under an incremental approach, the full grid and
range of DERSs can eventually be analyzed.- Different methedologies

can result in different hosting capacity values due to different technical
assumptions built into the models. Given the variety of factors that
affect the grid’s ability to host a wide range of DERs, it is necessary to
select a well-considered methodology for determining hosting capacity
based upon its intended use.

Validate the results of the HCA over time. As with any model

or analysis, real-world validaton can help improve accuracy and
functionality over time. 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 identified
and resolved. Ideally, sufficient information about the methodology

“should exist so thar a third party could perform an independent

analysis to validate the results reached by utilities. Regulators 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
petformance 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 regularors oversee the implementation of s TR TR R 7 AL R "7,}1

HCAs, there are other key considerations to A
keep in mind, noted throughout the guide, For :
example, requiring consistency in approaches

and methodologies among utilities (where there
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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 project developers.and customers.
Data sharing is another key factor shaping the

evolution of the electricity grid, and the data a e improvements o

collected and generated as part of an HCA will
help utilities, regulators, and DER customers
better captute the diverse value streams of DERs. o ~d not diccouraded. o
Concerns sutrounding data sharing can and

should be managéd proactively and should not be eIm as a egrated and

a reason to not pursue HCAs or related efforts.

In addition, given swift changes to technologies,

performance and markets, HCAs should be elable elecl - = PIO
agnostic to the type of DER analyzed to ensure
that it remains useful over time. Technology
agnosticism can also help utilicies identify
opportunitiés to expand hosting capacity with
other DERs and deploy non-wires alternatives as
part of utility grid upgrades and investment plans.

Perhaps 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, policies 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 10 prc;iride greater accuracy of the HCA.

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,
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.
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I. Introduction

. Hosting capacity analysis, or HCA, has emerged as a key tool for capruring and optimizing
the benefits of distributed energy resources {OER)’ on the grid, while also proactively
managing increasing penetrations of DERs and ensuring the reliability of the grid. HCA is
used to determine the-amount of DERs that the distribution system can accommodate at
a given time and a given location. HCA allows utilities, regulators, and DER customers to
make more efficient and cost-effective cholces abour whether to pursue interconnection of
a DER technology at a specific grid location by providing data about the amount of new

ERs that can be accommodated at a particular node? on the grid. Mapping the hosting
_‘p acity of the entire distribution grid provides even more powerful benefits: customers
can identify optimal Jocations to install and interconnect DERs; regulators and urilities
can develop price signals to direct DERs to locations on the grid where they can provide
the preatest benefit; and utilities can better plan for grid infrastructure improvements that
expand hosting capacity at locations with high demand for DERs. Ultimately these actions
will optimize the deployment of DERs on the system to preserve and improve the quality
of service they provide to all rat;epayers.

IREC and Sandia National Laboratorties set forth the concept of Integrated Distribution
Planning (IDP) as an approach to proactive planning for DER growth at high
penetrations. IDP consists of four principal components: (1) mapping a circuit’s hosting

capacity; (2) forecasting the expected growth of DERs on that circuit; (3) priortizing prid
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Hosting capacity
analysis, or HCA,

has emerged as a key
tool for capturing
and optimizing the

benefits of distributed

energy resources (DERs).

Figure 1. Principal Components of Integrated Distribution Planning
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upgrades to integrate DERs; and (4) proactively
pursuing grid upgrades (including traditional
capital upgrades as well as DERs themselves)

to meer anticipated grid needs. By combining
HCA with DER forecasting, a utility can better
plan for grid upgrades to facilitate and enable the
integration of forecasted DER growth in specific
areas. Regulators and utilities can also steer DERs The intent of this paper is to support
to the grid locations where they can provide the regulators as they guide and inform
greatest system benefits at the least cost. States
and utilities around the country ace beginning to the implementation of a hosting
adopt IDP approaches.® The widespread adoption
of IDP holds tremendous promise for enabling
the modemization of the distribution grid, but the grid modernization or distribution

capacity analysis, as part of a broader

hosting capacity piece of the IDP puzzle remains at

a nascent stage. planning effort and in support of their

The purpose of this paper is to assist state regulators state’s near- and long-term energy

in guiding and overseeing utilities as they prepare policy goals.
hosting capacity analyses on their distribution
circuits. Based on lessons from the handful of states

and utilities that have begun to prepare hosting .

capacity analyses, 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 from the
states undertaking these analyses are fully outlined in the case studies which can be found
in Appendix A. Key process steps discussed in this paper include:

s  Definition and selection of use cases® for HCA tailored to the needs and goals of
their states;

«  Selection of the hosting capacity methodology best suited to realizing identified

use cases; and
¢ Establishing rules and criteria to implement and improve on that methodology.

A number of resources exist to guide regulators and utilities in exploring the technical
aspects of hosting capacity methodologies.® Exploring the technical nuances of those
methodologies is beyond the scope of this paper, which will instead highlight some of the
tradeoffs between methodologies 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 capacity analysis, as part of a
broader grid modernization or distribution planning effort and in support of their state’s
near- and long-term energy policy goals.
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II1. HbSting Capacity Fundamentals

A.HOSTING CAPACITY DEFINITION

As used in this paper, the term “hosging capacity” refers to the amount of DERs that can bé
accommodated on the distribution system under existing grid conditions and operations
without adversely impacting safety, power quality, reliability, or other operational criteria,
and withour requiring significant infrastructure upgrades.” HCA evaluares a variety of
circuit operational criteria—typically thermal, power quality./voltagc, protection, and safety/
reliability*—under the p.rcscncc of a given lex;el of DER penetration and identifies the
limiting factor or factors for DER interconnections.” The hosting capacity is the grcatc:.st
amount of'a DER with a specific operational profile, such as that of solar photovoltaics (PV)
or an energy storage system, that can be accommaodated 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 distribution-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 that can be hosted
at a particular point in time across the grid. These snapshots are not fixed bur 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 feedet’s design and physical and operational characteristics, and

(4) DER technology."
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all laterals, primary and
secondary portions.
Féeder—A single distribution
line Which commects the '

" substation at primary voltage to

laterals oF secondary circuits.

Line séction—A portion of
a distributioh circuit between
two automatic sectionalizing
devices or ah automatic
sectionalizing device and
the end &f the distribution
line. Auiomatic sectionalizing
devices would typically refer
to the feeder breaker or line
reclosers, but could inchide
other devices.

Node—A node is a point on
afeeder between two line _
sections. Circuit chatacteristics
may be analyzed at each
selected node aldng the circuit,

£ - M
AN
DER - DER
Location Technology ]
Hosting Capacity =~ - % '
Figure 2. Factors Impacting Hosting Capacity
— "The hosting capacity of any given feeder is a range of values, which depend on the specific
{ location and type of resource in question.' For instance, a feeder may be able to accommodate
D1§tr}lll)utlon 2 MW of solar PV at a node close to the substation but only 0.5 MW (500 kW) ata node
Grid Terms further from the substation, or a feeder may be able to accommodate more solar PV with
Distribution Circuit-=The -advanced inverters than solar PV without advanced inverters.* The hosting capacity also varies
conductors and devices significantly between DER technologies, feeder characteristics, such as a voltage class, regulating
downstieéam of the substation devices, and ]03.(‘1 proﬁle. -
feedér bfeakef and including
- %

A well-considered methodology for determining hosting capacity is necessary given the
variety of factors that can affect the gtid’s ability. to host a wide range of DERs. IREC

has identified three principal categories of methodologies that are currently being tested
and employed by utilities-to analyze hosting capacity, generally known as the stochastic,
iterative, and streamlined methods. These methodologies, including the tradeoffs between
them, are described in detail below. There is overlap between the methods, as well as
iterations of each type. For example, the Electric Power Research Instinute (EPRI) recently
developed the DRIVE tool, which EPRI characterizes as a version of the streamlined
method." Information has not yet been published detailing the differences between

EPRI’s version of the streamlined methodology and the streamlined methodology tested in |

California and discussed below.

s

Imporuantly, the methodologies can result in different hosting capacity values due to
diﬁ':erent technical assumptions built' into the models. Certain assumptions, such as how
many load hours or nodes are evaluated, may also result in more or less precise hosting
capacity assessments. The methodological choices in an HCA can significantly impact
whether the results are sufficiently reliable and informative for grid-related planning and
decision-making. To achieve a rigorous HCA, regulators and utilities should carefully
consider and articulate their goals 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 CAPARCITY 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 and
granular distribution systern planning; The third
complementary function of an HCA could be to
inform pricing mechanisms for DERs based on
separate analyses to assess the locational benefits
of DERs.

Use cases can be selected to reflect the unique
characteristics and identified goals of the state and
utility. 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 repulatory,
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 below.

As regulators and urilities 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

As requlators and utilities 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 methodoelogy may need to be
dramatically altered or discarded entirely
ifit trns out to be ill-suited to meeting

the state’s or utility’s goals.

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 described in the case studies in Appendix A,
the failure 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 Minnesora and New York will

actually be able to achieve those states’ goals.

(0

Figure 3. Hosting Capacity Use Cases
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Regulatois, with input from involved stakeholders,
should not only identify désired HCA use cases up
front, but they should also do so with specificity. P s
Regulators will need to provide sufficient guidance X Gr- Qi dd Ml

> A
for utilities to darify whar HCA should be capable of MO g ] 'f*%.-"?g\, ‘,:‘gél‘ ‘rﬂ;‘\‘;
doing and how it can be used to support identified AR LS H‘@ﬂm‘h Yl
goals so that the final tool is designed appropriately . ‘

1o meet those goals. For example, if more streamlined Regulators, with input from involved
interconnection processes is the goal, then there stakeholders, should not only identify
should be some early discussions, before the tool is

built, around what level of precision in the HCA desired HCA use cases up front, but
would be needed to accomplish this abjective. they should also do so with specificity.
In addition to identifying use cases, regulators Regulators will need to provide

may consider identifying specific elements
to puide utilities in developing the HCA sufficient quidance for utilities to clarify

methodology. Such elements can include: what HCA should be capable of doing

(1) specification of the desired level of granularity and how it can be used to support
(i.e., performing HCA down to the line

section and node level);

identified goals so that the final tool

(2) specification of the desired level of scalability is designed appropriately to meet
(i.e., whether HCA should be performed those goals.
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);

(3) guidance for repeatability as new DERs are interconnected and feeder characteristics changs;
(4) transparen;:y in the methods and results;

(5) validation of techniques to ensure confidence in the results obtained through the HCA;
(6) readily accessible data for easy use by consumers, developers, and planners;'s

(7) frequency of publication (i.e., annual, quarterly, real-time, etc.); and

(8) types of DERs to be modeled (i.e., distributed generation, energy storage, electric
vehicles, or all DERs).

s

At the same time, regulators may want to avoid being overly prescriptive in their goals so
that utilities have the spacé 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 berween
prescribing detailed goals and allowing some flexibility 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 w identify locational benefits of DERs to
fully optimize DER siting.

ce ‘ K. INTERCONNECTION USE CASE
In many states, interconnection standards and utlity interconnection 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,
2 2015 study by NREL found that utilities in five states failed to meet review time
requirements for up to 58% of residential and small commercial solar interconnection
applications.” In states, such as in Norch Carolina, where there have been significant
amounts of larger-scale distributed generation deployed (e.g., projects I MW or
greater), the utilities have fallen 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 factors 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
intercannection processes is the time- and bandwidth-limited utility staff who are tasked
with processing increasing volumes of DER interconnection requests. Even requests
P that are no likely to move forward—because they require costly grid upgrades to
. accommodate them on the system—still require the ime and attention of utility staff
to review and study the interconnection applications. Providing customers with more
information upfront, 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 pr'ojects that are within the hosting cipacity ar that particular site and thus
could require fewer utilicy resources to be spenc individually studying their impacts.??

1. Streamlining the Intexrconnection 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 falls outside the identified hosting capacity, it can be ditected 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 (and/or 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 of the
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, FICA allows more DERs to connect to the grid
more promptly, without compromising grid safety and reliability.®

Ultimately, with frequent updating of HCA, udlities can move toward automated
interconnection processes. Interconnection customers can also use the detailed HCA
dara to idendify 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 locaton, 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 interconfiection 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 udlides. 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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Figure 4. lllustrative Interconnection Use Case for HCA
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As discussed below, an HCA map can also be combined with efforts 1o identify precise
locational values to further optimize DER siting.

When interconnection is selected as a use case for HCA, regulators should ensure that
the methodology chosen and implemented by utilities yields sufficiently reliable, robust,
and granular results and is deployed with sufficient frequency to achieve identified goals
and use case functionalizy. For example, the accuracy of the hosting capacity results

is critical to ensuting safe and reliable interconnection while also increasing efficiency
and avoiding an overbuilt distribution system. Frequency and accuracy are closely
connected and impact the usefulness of the tool for more streamlined interconnection
processes. Maps and dara 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 Experiences with the Interconnection Use Case for HCA

Eary experiences in three states demonstrate the value of serting forth interconnection
as a use case at the beginning of the HCA process (see the case studies in Appendix A for
more details regarding individual state experiences).
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a 3 - Figure 5, S8ample Hosting Capacity Map & Feeder Data

Source: PG&E, Demonstration A, Integralion Capacity Map, available at:
hitps:/fwww.pge.com/b2b/energysupply/wholesaleslectricsuppliersolicitation/PVRFO/PVRAMMap/index.shtm!

In California, the Public Utilities Commission (CPUC) inittally ordered the state’s
major investor owned utilities to prepare an initial integration capacity analysis

. (synonymous with a hosting capacity analysis) as one part of 2 Distributed Resources
Plan (DRP).” The CPUC’s guidance ruling specified that one of the goals of the
analysis was to “improve the efficiency of the grid interconnection process” and
included some specific derails 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 different 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 state’s concrete interconnection goals. After identifying
those goals more precisely and developing the use cases, the majority of the working
group concluded that the streamlined methodology, as tested, was inadequate to meet

o the goals and that the iterative methodology was better suited to achieve the accuracy

A and precision required for the interconnection 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 udilities in
Hawaii are usirig 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 HHCA maps for customers
to use in identifying optimal interconnection prid 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 (INY
PSC) o cleatly define use cases and to require examination and transparency 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 Udlities
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 DERSs, 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 1o inform interconinection as a long-term goal of Xcel 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 tequests,” and did not to set forch 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

Xeel to file hosting capaciry reports with sufficient derail 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 StCPS.
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L COPY

As these state experiences illustrate,
without clear ses and goals creates a As these state experiences illustrate,
real risk of duplicative expenditures by commencing a hosting capacity process
utilities, which are ultimately borne by .
. . without clear uses and goals creates a
ratepayers. For instance, if a state selects

an HCA methodology not suited to real risk of duplicative expenditures
interconnection processing and invests
in optimizing that method, utilities will
nort only expend substantial resources by ratepayers.

by utilities, which are ultimately borne

processing individual interconnection
applications in the interim, but they may

ultimately expend far more resources

switching in the future to an HCA method capable of streamlining the interconnection
process if that is ultimately desired. To avoid these pitfalls, IREC recommends that
regulators learn from the comparative analysis done in California and involve urilities

" and stakeholders in early discussions about whether interconnection is an appropriate

use case for the HCA. If it is adopted, regulators 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. Although distribution planning is often
framed as an important goal for HCA, no regulator or utility has specified exacty how
HCA will be used in the distribution planning process. Failing to specifically define the
phnniﬁg use case can impede regulators’ ability to ensure that the HCA methodology
developed and deployed will ultimately serve the planning goals. While fewer details are
available about the planning use case, based on a lack of concrete examples to draw from,
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

of the utilities, and there has been minimal transparency or public involvement in the
planning process.# In addition, utility-owned asséts are normally the prefetred solutions
to meet identified distribution needs.*® However, this traditional medel for distribution
system planning is continuing to evolve with, among other changes, increasing penetration
of distributed generation, increased deployment of demand-response technologies,
growing customer investments in energy storage and energy management technologies, -
and policy directives to utilities to build cleaner, more reliable, and more efficient
electricity systems. In response to these new conditions, planning the grid for the future
warrants new approaches that take 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
beginning to recognize that the role of the distribution system is fundamentally changing
and the planning process must evolve accordingly. In response, regulators are requiring
increasing transparency in the distribution planning process, induding by requiring
utilities to publicly file distribution resource plans and to increase access to grid data.

'The Integrated Distribution Planning process consists of four basic components: (1)
mapping the hosting capadity of the system; (2) forecasting DER. growth and load growth,
(2) identifying and prioritizing grid upgrade needs by comparing growth to available
cireuir hosting capacities, (3) proactively pursuing grid solutions, including 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 of more proactive, integrated
diswibution system planning. Among other functions, an HCA can facilitate utility efforts

DER customer
connects project
to grid

r-L Capacity Analysis (HCA) J I

Figure 6. lllustrative Planning Use Case for HCA
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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 triggers 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 dnd load and across any number of distribution feeders. It
can also speed up the process of interconnecting DERSs 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 £hem),
including both customers with new generation and load on the distribution system.
Lastly, 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 I1CA 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 facilitate DER integration and caprure “the value of
DER linked to planning results and opportunities to rcalize_n;‘:r benefics 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 frequently 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 ather policy choices .may impact how DERs are deployed and how the hosting
capacity of the distribution system would change as a result. For example, if a udility is
exploring the impact of time-of-use rates for electric vehicle owners, the HCA can be
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layered with 2 corollary customer behavior analysis to see what impact, if any, such a
change would have on the needs and capabilides of the distribution system under certain
adoption scenarios. While this concept is not yet being implemented, there is potential

to utilize the HCA in conjunction with other system planning tools to better understand
how various policies and shifis in customer behavior can alter the distribution grid (which
in turn should inform the long-term planning process), This aspect of the planning use
case is currently under consideration in the long-term refinements phase of California’s
ICA working group where parties are discussing its feasibility and value and whether the
existing methodolagies 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 parr of their grid
modernization proceedings, most have identified a role for hosting capacity in the
planning process, but none have defined the plannix;g use case with specificity. In New
York, the Joint Utilities have been vague in setting forth planning as an explicit HCA
use case and in providing information on how they intend to use the results of HCA to
inform or improve the planning 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 ordet to
propetly 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 As states and utilities work to update
HCA in the planning context if distribution planning protocols in

they clearly consider the goals

of the distribution planning response to the demands and changes
‘f’:::e:::i‘i a};"’cczl“w‘_jl“b‘:i':e‘; of the evolving electricity grid, the HCA
to help achieve those goals. should be considered an important tool
As states and utilities work to . . .
update distribution planning to help achieve a more efficient, equitable
protocols in response to the and reliable grid.

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. A COMPLEMENTARY FUNCTION:
OPTIMIZING LOCETIONAL BENEFITS OF DERS

DERs have the potential to provide a range of electrical services beyond generation,
capacity, and storing energy for later use. These include increasing transmission and
distriburion eapacity, voltage supporr, reliability and resiliency setvices, equipment life
extensions, and ancillary services.’” As Southern California Edison has reported, by
providing these services, DERs can increase the hosting capacity of feeders and “offset
some of the Joad 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, capacity, and grid values in
some Jocations than others, deperding on the characteristics and needs of the feeder and
on the range of electrical services that the particular DER can provide.” When DER siting
is effectively matched to grid needs, the DER customet, the utility, consumers, and other
DER interconnection applicants all benefit.

Recognizing that the benefits of DERs may be, in some cases, location-specific has led
some states to begin to develop tools to assess and identify values for DERs at precise
locations-on their distribution system. Separate from HCASs, locational benefits analyses
can in theory be used tofacilitate the matching of DER siting with grid needs by assigning
greater or lesser value to DERs based on the location-dependent benefits they provide.!
When the results of locational benefits analyses are combined with accurate hosting -
capacity and DER forecasting results, utilities and states will theoretically have a more
robust suite of tools that can be used to deploy; direct and incentivize DERs to “optimal”
grid locations (low cost and/or high benefit locations). Using these tools, programs and
tariffs can then be designed to encourage DERs to operate in an optimal manner (bringing
the greatest benéfits to the grid) and provide compensation to the DER customers
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providing the benefits. “The objective is to achieve
net positive value {net of costs to implement the
DER sourcing) from DER integration for all
utility customers.”é? However, it should be noted
that extant state efforts on locational benefits
arialyses are not withour controversy and there

is not yet agreement on the methodology and While locational benefits
assumptions underpinning such analyses (such are not a direct use
nuances are impottant but are beyond the scope of

this report, and thus are not discussed further). case for the HCA, since
‘While locational benefits are not a direct use case a separate modeling
for the HCA, since a separate modeling effort is

required to identify these values on the system, effort is required to

the HCAxs an m.lportant complementary tool identify these values

to optimize locational benefits of DERs on

the grid. At the same time thar California has on the system, the

been working to develop the HCA, it has been

developing a Locational Net Benefits Analysis HCA is an important

(LNBA) that will identify locations where
the low costs and/or high benefits of DER
deployment favor increased DER acti\rity.“ to optimize locational
California has proposed an updated distribution

complementary tool

planning process that will combine the HCA benefits of DERs on

with DER forecasts to develop an annual picture
of the grid updates needed to support DER
growth.® DER providers would then have an
cpportunity to propose DER solutions to grid
needs, based on the HCA and the LNBA %
California may explicitly direct utilities to prioritize grid upgrade projects at locations
thar have both low hosting capacity and high net benefirs. New York is working on a
similar effort through their Value of Distributed Energy Resources (VDER) proceeding,
There, the state has begun to implement a valuation framework aimed at more granular
determination of the temporal and Jocational values of DERs.% While the state has

not yet taken this step, it could eventually pair the VDER with New York's HCA. This
location-based valuation information will allow customers to assess the full costs and
benefits associated with potential DER sites and ditect their effotts to the most cost-
effective locations. .

the grid.
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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
‘ devel HCA methodol thodologi t iat
k evelop an methodo ogy'(or- me .o ologies) m-os appropriate After selecting and
- to the use cases and to select criteria for implementation. Regulators
play a critical role in both these steps. Clear and specific guidance from defining use cases,
regulators ensures that the HCA effort does not become balkanized,

with each utility employing a different methodology with varying

the next process steps

suitability to statewide use cases. Regulators can also require that the are to develop an
methodologies and assumptions are transparent, thus ensuring the

HCA produces results that are informative and instill confidence in HCA methodology
how they are derived. Importantly, regulators also play a critical role in (or methodologies)
ensuring that the HCA is designed to address and achieve state energy

policy goals. . most appropriate to
To ensure HCA efforts are meaningful for all involved stakeholders and the use cases and
end-users, regulators should set up a process through which they work to select criteria
with utilities and stakeholders to select and refine HCA methodologies

and set forth implementation rules. Ideally, this process should for implementation.
involve one or more working groups consisting of utility and non- Regulators play a critical

utility participants with oversight from regulators to guide the HCA
development. Utility tests of HCA methodologies can help the working role in both these steps.
group evaluate and refine the methodologies to meet identified use

cases. Regulators should also create a process to improve on the selected
HCA methodology over time and establish clear timelines for utilities
! to meet near and long-term HCA goals.
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A. THE METHODOLOGIES: STREAMLINED, ITERATIVE,
AND STOCHASTIC HOSTING CAPACITY METHODS

There are an array of HCA methodologies under development and more likely on
the horizon. For ease of discussion we have identified three primary methodological
categories: streamlined, iterative and stochastic. They ate briefly defined as follows:

¢ The streamlined method applies a set of simplified algorithms for each power
system limitation (typically: thermal, safety/reliability, power quality/ voliage,
and protection) 1o approximate the DER capacity limit at nodes across the
distribution circuit.® .

o '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 derailed 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 selected locations and the feeder is evaluated for any adverse effects
that arise from this random allocation. The results are a hosting capacity range.”

/

"~ 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 select the HCA methodology
that will be the least costly and least computationally complex to implement. For
instance, the New York Joint Utilities and Xcel Energy in Minnesota have selected
HCA methodologies based on a version of the streamlined hosting capacity method
developed by EPRI—the DRIVE wol—possibly due 1o its computational efficency
relative to iterative methods and the off-the-shelf nature of the too! being offered by
EPRI.” But experience from California’s detailed HCA demonstration projects has
shown that the version of the streamlined method used by the California utilides was
not appropriate for certain use cases, particularly interconnection. It is not yet dear
whether any differences between the streamlined method used in ‘California and the
one deployed by EPRI result in appreciably different outcomes, but it is clear thar
EPRI has not identified intetconnection as a direct use case for the DRIVE tool.”?

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 abjectives, As such, it is important to
carefully select the methodology best suited to the states use cases and regulatory

; " als. To the extent a state or utility chooses to pursue a more phased approach to

and improving the HCA over time should be identified ar the outset of the effort.

L _CAa clear framework for moving through the phases and a process for iterating on

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 methedology best suited

to the state'’s use cases and

regulatory goals.
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It is important to recognize that the HCA methodologies available today
will likely evolve and improve over time with increased use as a variety of
utilities deploy them. As multiple utilities deploy and trial different methods,
stakehclders are Jearning more about the benefits and drawbacks of each.
Hawever, aver time it will Jikely be far less resource intensive if a corisistent
methodology (or methodologies) can be available and applied “out of the
box” for utilities beginning the process. EPRI’s DRIVE tool is a step in Along with selecting
this direction. However, as a proprietary tool, questions remain about its
capabilities and level of transparency that need to be resolved before it is clear
whether this is an appropriate methodology for widespread deployment. regulators should
Despite the fact that extant tools are apt to evolve over time, state regulators
should not hesitate to begin the process of initiating stakeholder efforts

and proceedings to define goals, identify use cases, assess utility needs, and criteria that will guide
set a timeline for statewide implementation. HCA is not only a timely

tool that all states and utifities should begin exploring, but early efforts will
establish an important foundation of transparency, accuracy and stakeholder
consensus once the tool is adopted and implemented. Rather than wait for
the perfect HCA methodology to emerge, regulators can take initial steps to
gain familiarity and understanding of the different HCA methodologies, their function, their
capabilities, and their limitations. '

a methodology,

carefully consider the

its implementation.

B.IDENTIFY CRITERIA TO GUIDE IMPLEMENTATION OF HCA
Along with selecting a methodology, regulators should carefully consider the criteria that
will guide its implementation. For instance, regulators may wish to consider:

(1) Phasing: Regulators may consider whether to create a phased roadmap for
implementation of HCA. New York utilities, for instance, have proposed a four-
stage roadmap, “with each subsequent stage increasing in effectiveness, complexity;
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 priority of the state’s goals.

(2) Frequency of updating: Will HCA results be updated in real-time, weekly,
monthly, annually, or on some other time scale? For interconnection automation
and streamlining purposes, very frequent HCA results across the entire grid may be
necessary, For planning purposes, less frequent updating may be required if scenarios
are only needed on a periodic basis (such as annually or as appropriate). Regulators may
also consider regular updating (weekly or monthly) of results for the entire grid, coupled
with targeted updating of particular grid segments for interconnection purposes. For
instance, the hosting capacity of the entire grid could be mapped annually, and these
results could be updated incrementally each time the hosting capacity of a feeder is
assessad as part of the interconnection process. The frequency of updates should align
with the goals and use cases, though tempered by cost and technical feasibility.
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(3) The extent of the grid covered by HCA: Will the entire distribution grid be mapped
at the outset, or will only high priority portions of it 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 feserving for future analysis interactions with
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. Paul areas, which have not been previously modeled.”
Regulators should ensure thar the HCA methodology is scalable so that, even under
an incremental approach, the full grid can eventually be covered. )

(9 DER Neutral: Making HCA agnostic to the type of DER will ensure that it remains
* useful as technologies and their market saturation change over time, Agnosticism is also

essential for the HCA to be capable of identifying ways ro expand hosting capacity or use

non-wires aleematives. Under direction of the California PUC, California utilities have,

for this reason, provided “agnastic” hosting capacity values “thar can be used by DER

providers to analyze other DER portfolio combinations.” They have also made an “ICA

translator” available to users to determine the hosting capacity values for different types of
2N DERs.” In contrast, New York and Minnesota are just focusing on solar of a cartain scale
in their initial analysis, and it appears that Pepco's approach is also focused only on PV

C

(5) Transpatency Criteria: Regulators 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 and any assumptions buile into it.
Ideally, third-parties should be able to independently test and validate the methodology

to ensure its accuracy and reliability. Where multiple
utilides operate in a state, regulators may also

' consider requiring utilities to run their

gr.::q?:ncy @ ! respective methodologies on a test circuit
and compare results. Utlities should also
be open about any limirations in their

(! r;l‘:]‘:‘::en tation analysis—i.e., to what extent it is limited
' ' in capruring the HCA under highly

(@\ distributed DER scenarios, whether
anticipated DER additions are builc into
the analysis, whether certain feeders or

HCA

Methodology L —

Extent of Grid

feeder types are excluded, whether the
DER @ methodology relies on any heuristics,
Neutral E M erc”

Modeled
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C. VALIDATE RESULTS

‘Transparency in the methodology and assumptions and ready access to HCA results will
ensure thar they can be easily validated 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 validate the results reached by uilitdes.
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, producing 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, aflows
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 udlities 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 idéntify those grid sections where DERs can be
most readily interconnected.® They have also used quick-display boxes, allowing the

viewer to easily sce 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:/lenergydatarequest.socalgas.com/ICM/
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Considerations regarding maps include:

Visual Display Format What kind of color-ceding, if any, should the maps
employ? If color-coding is required, will all the utlities in the regulated territory be
required to use a uniform color-coding system or can they selecr a unique color-

coding system tailored to their service area?

Data Displays If quick-display boxes are used, what information should utlities be
required to display in those boxes? Should, for instance, the boxes include the hosting
capacity value for each power system limitation, or only the overall hosting capacity at
that point? Should the boxes also include basic circuir information in addition to the
hosting capacity values? Will quick-display boxes be available for every node on the
dircuit or at less granular levels like line segment or feeder?

DER Technology Will the hosting capacity maps only display dara for a uniform
generation profile or a standard solar PV profile? Or can they instead be filtered by
the viewer to display information relevant to different DER technologies 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 of DER technologies will be available for the
viewer to select?

‘Which Data If ablend of hosting capacity methodologies is used, which hosting
capacity resules will be displayed on the map? How will results be displayed if

multiple scenarios are run for a circuir?

Data Format Will the map data be made available in standard GIS formats?

2.Downleoadable 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 interconnection application

or design a DER to fall under hosting capacity limits. Separate considerations apply to

production of maps and underlying dara.

Considerations with respect to provision of underlying data include:

Access Will the underlying data be publicly 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 will there be
access-related costs?

Content What information will be provided in the underlying data? Le. whar
hourly load profile data will be available? Will the underlying hosting capacity criteria
violations be provided on the map or through the underlying data? Whar other types
of data might be necessary to share in order to make the HCA results meaningful
and acticnable?

IREC | OPTIMIZING THE GRID - 23
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Figure 10. Sample Load Curve Data

Source: SDG&E, Demonstration A, Integration Capacity Map, available at: htips.//energydatarequest.socalgas.com/ICM/

Data Format In whar 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 RESTful Application
Program Interface (AP))? A RESTful API would allow users to query a web service
running on a server operated by the utility, facilitating tailored requests for timely

access to relevant raw dara.®

Documentation How will the data format or API be documented and_ how will
the documentation be made available? Dara 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.

Usability If downloadable databases are used, how will the databases be engincered to
facilitate usability by customers and other stakeholders? Will they be annotated so that, for
instance, a developer could identify locatons by hosting capacity value and area screens?

Granularity Highly granular 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 they 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 darta efficiently without unduly constraining access?

Data Privacy Should privacy concerns constrain access to the data? While it is.impossible
to provide perfectly anonymized data, can the data be sufficiently anonymized to
overcotne ptivacy-related constraines? Will there be a process in place to remove personally
idendfiable information if highly granular underlying dara is provided?

Security Are there any cyber or physical secutity considerations to take into account
when sharing HCA dawa? If coneerns are raised by utilities or others, the specific
information that raises concerns should be identified so that parties can ;zval‘r:late whether
the HCA data sharing poses real risks, and if so, how best to manage 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 from the experiences of states like

California, Minnesora and New York. Principal among lessons learned are:

ey

@

6))

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, smkeholders engaged
later may raise issues and insights, which show that method not to best suited

to the stare’s needs, leading to wasted rime and expense. To avoid this pitfall,
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. The back-and-forth dialogue that occurs in a working
group can be particularly constructive, but this feedback ean also be valuably
obtained through a well-structured comment process.

Open Membership. Membership in the stakeholder group should be open
to all those who wish to participate to ensure diversity of perspectives and
optimal buy-in from interested and affected communicies. It may be possible
to designate represenmative members from different groups of stakeholder
interests to better manage input, but this needs to be done without
unnecessarily constraining party participation. If written comments are used,
there may need 1o be active efforts by the Commission to elicit sufficient
participation 1o ensute an adequate range of perspectives are considered.

Neutral Facilitation and Reporting. The stakeholder group facilitator should
be carefullly selected. Ideally; the facilitator will be a neutral party, either selected
from within the Public Utility Commission or from a third party, rather than
selected and appointed by the urilities. The facilitator should also have experience
and skills in stakeholder engagement. The facilirator should ensure effective

and neutral reporting of stakeholder group outcomes, including by producing
derailed minutes and by either producing reports herself with stakeholder input or
coordinating production of reports by involved stakeholders.

Feb 13 201¢
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California’s Distribution Resource Plan working groups provide a useful model. The
ICA (i.e., hosting capacity) working group is facilitated by a third-party consultant paid
for by the utilicies, but California PUC staff has oversight responsibility for the group
and could assume'direct management at any point to ensure meaningful stakeholder
engagement.** The working group does its own reporting, with all stakeholders helping
to draft the group’s reports such that conflicting viewpoints are accurate captured

for consideration by the PUC. The neutral facilitator guides the production of the
reports, and while utility representatives engage in iterative discussions with the
stakeholders and contribure their insights and feedback, they 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 oppormunity 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.

Active Utility Engagement. Utilidies should be required to actively participate

in the stakeholder process. When utilities participate only passively, stakeholders
may not be informed of utility concerns andfor may feel thdt their concerns are not
being critically considered by the utilities. There should also be checks in place to
ensure that utilities are meaningfully considering stakeholder insights and revising
their methods where appropriate based on those jnsights.

In the California ICA working group, the utility and non-utility stakeholders

have engaged in productive, iterative, and ongoing negotiations, with the udlities
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. This interactive process has enabled
non-utility stakeholders to play a meaningful role in shaping the use cases and
criteria for and the selection of an appropriate HCA methodology in California. It
also helps stakeholders understand 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. Asa
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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Consensus-Building: Regulators and facilitarors should ensure that the
stakeholder process maximizes opportunities for stakeholders to acrively voice
their perspectives and concerns. Working group meetings and discussions should
promote active dialogue among stakeholders in order to build consensus. Where
there are ateas of disagreement, there should be opportunities to communicate
divergent views to utilities and regulators, including through stakeholder reports.

Regulators and

1f a hosting capacity-specific working group is convened as part of a broader grid
modernization proceeding, regulators should ensure that there are opportunities facilitators should
to coordinate with working groups addressing other topic areas. In the New
: - ensure that the
York REV proceedings, the narrowness of the engagement group topics impeded
stakeholders in engaging effectively on issues with cross-subject relevance, such stakeholder process
as tying HCA development to interconnection and planning and to questions

regarding overall grid data access.¥ maximizes opportunities

Open Access. Access to stakeholder meetings and results should be made as easy for stakeholders to

as possible. Meastires to optimize access include noticing stakeholder meetings actively voice their
well in advance, holding meetings in a neutral location, establishing 2 mix of in-
person and telephonic conferences (New York, for instance, held three in-person perspectives and
and three telephonic meetings, all run by a third-party facilitator), employing CONCOrTS.
technology to maximize meaningful participation, and maintaining detailed

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.

Figure 11. Regulalory Stakeholder Engagement Strategies

Consensus-Building

R
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.VI. Conclusion: Realizing the Promise
of HCA for All Ratepayers

As more states and utilities work to modernize the electric grid and to proactively
integrate and optimize DERs on the electric system, new tools and approaches are
needed, HCA has emerged as 2 key tool that allows urilities, regulators, and DER
customers to make more efficient and cost-effective 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, where
Wippropriate, prior to applications being submirted. 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, quality and reliable
electricity setvice provided to all rtepayers.

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 ard should seek to inform their efforts with lessons from the
handful of states 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 ir is important that states conduct a thorough process to
understand and properly vet their rollout.

Paying close attention to the process underpinning HCA efforts will help regulators
realize the full promise of HCA for all ratepayers. The key process steps, recapped,

are as follows:

(1) Establish a stakeholder process to work with utilities and other interested
stakeholders to select, refine and implement the HCA. Ideally, this process
should invalve one or more working groups consisting of utility and non-utility

participants with oversight from regulators to guide the HCA development.

. Regulators should akso retain a process to improve on the selected HCA

methodology over time and establish clear timelines for utilities 1o meet near and

long-term HCA goals.

Regulators play an important
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their distribution circuits. Given
the vanguard nature of this
topic, regulators can and should
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with lessons from the handful

of states and utilities that have

begun to prepare hosting

capacity analyses.
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Identify criteria to guide implementation of the 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
pracess throughout {and greater buy-in from all involved). The frequency of updating the
HCA results, the extent of the grid covered by HCA, and criteria for ensuring transparency
in the selected HCA methodology and its results are all important to discuss and

define. In addition, regulators may consider whether to create a phased roadmap for
implementation of HCA, depending on the level of sophistication of the utilities and the
timeline for achieving state energy goals. However, care should be taken not to create an
endless implemenmaton timeline that quickly becomes obsolete or fails to miss near term

opportunities for deployment and use.

Select and define the use cases for the HCA, with input from diverse stakeholders,
ensuring they are clearly designed to address and achieve identfied 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—
interconnection and planning—and a complementary function of HCA—optimizing
the locational benefits of DERs. As regulators and utilities consider undertaking an
HCA, it is critical thac all stakeholders carefully consider and select desired use cases
for HCA together ar the beginning of the process. Defining use cases ensures chat the
cart is not put before the horse and will also prevent potentally costly and inefficient

undertakings that do not produce useable results.

Develop an HCA methodology (or methodologies) most appropriate to the use
cases, providing clear and specific guidance and ensuring that the methodologies and
assumptions are transparent and informative to all involved stakeholders and 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.

Currently, most HCA methodologies fit within three categories: sweamlined, iterative
and stochastic methodologies (though more are under development, and each individual
application may have fmporwmt vatiations). Importantly, different methodologies can
result in different hosting capacity values due to different technical assumptions built
into the models. Given the variety of factors that affect the grid’s ability to host a wide
range of DERSs, it is necessary to select a well-considered methodology for determining
hosting capacity based upon its intended use.

Validate the results of the HCA over time. As with any medel or analysis, real-world
validation can help improve accuracy and functionality over time. 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 identified 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.
Regulators 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 Case(s) for HCA

In addition to the above process steps, regulators should keep in mind other key
considerations, noted in the reporr, as they help guide and oversee the implementation
of HCAs. :

< First, the HCA methodologies available today will likely evolve and improve over

time, particularly as more utilities adopt and deploy HCA and trial different methods.

Still a nascent grid modemization tool, the benefits and drawbaclks of different HCA
methodologies are being revealed, and likely will become even more apparent with time.
Yet rather than wait for the perfect HCA methodology to emerge, regulators can take
initial steps to gain familiarity and understanding of the different HCA methodologies,
their function, their capabilities, and their limitadons. Given the substantial investment

in tite, 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 of meeting identified
objectives. Questions ot 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. :

Slecon'd, 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,
with 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”

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 DER
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 shating remains a key factor shaping the
evolution of the electricity grid, and the data collected and
generated as part of an HCA will help utilities, regulators,
and DER providers and customers better capture the diverse
value streatns of DERs. However, data sharing requires
attention to related issues such as customer confidentiality,
acoess 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 security. Yet, concerns surrounding data

" sharing can and should be managed proactively and should

not be a reasen to not pursue HCAs or related efforts.

Lastly, 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 asa

tool to evaluate and understand how the hosting capacity

of the disfribut‘;pn system might change as a result of these

HCAs should not be developed
or immplemented in a vacuum,
and should be considered in the
context of other policy choices
and how they may impact how
DERs are deployed. Simila1ly,
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.

policies. As consumers and the market responds to new programs, policies, 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 granularity 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 only will HCA be a critical vehicle to improve the planning
and operations of the grid, but, if deployed with intention, may also function 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 transformations underway.
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Appendix A: Case Studies on Current State
and Utility Approaches to Hosting Capacity

CALIFORNIA CASE STUDY

In the Fall of 2017 the California Public Utilities Commission (CPUC) authorized full
rollout of HCA acrass the three major IOU territories.® The path that California went
through ro arrive at this decision is both informative and instructive for other states that may
be undertaking similar efforts. The process started in 2013 when the California legislature
passed a bill requiring the IOUs to identify optimal locations on their grid for DERs.™

In order to achieve this goal the CPUC determined that the utilities needed to develop
“Integration Capacity Analyses” or ICA (California’s name for HCA) for their territories.”®
The CPUC first required each of the utilities to develop and roll out an ICA on at least a few
test feeders using a common methodology as part of their Distributed Resources Plans that
were due in July of 2015.%' From the outset, the CPUC indicated that the projects should
look to support both planning and strearlining of the interconnection process.”

Although the CPUC spedified that a common methodology was required, the California
utilities—Padific Gas & Eleatric (PG8¢E), San Diego Gas 8 Electric Company (SDG8¢E), and
Southem Califomnia Edison (SCE)}—initially elected to implement different HCA methodologies
in their Plans. PG8¢E did an initial rollout using what they called the “streamlined” method,

while SDG&E and SCE utilized an “iterative” method. Following review of these Plans, the

CPUC authorized the IOUs to aollaborate with a stakeholder Working Group® to implement
Demonstration Projects for the JCA that would further refine the methodologies and derails

prior to full system roltout. Intending to standardize their methods, the PUC initially ordered all
three to implement a streamlined HCA methodology. However, after SDG&E and SCE mised
significant concemns with the accuracy of the streamlined approach that had been initially deployed
by PG&E* the PUC, at the Working Group's urging, ordered the demonstration projects to test
and compare both the streamlined and iterative methods®

For the demonstration projects, each IOU performed an iterative and streamlined
analysis of a portion of their distribution grids in an utban and a rural demonstration
area within their respective service territories and additionally ran both analyses on a
single test feeder to compare results and identify discrepancies across IOUs. For roughly
seven months the IOUs 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 through
maps and downloadable data files. Regulators in other states can utilize these results and
dara to guide HCA methodology selection withour replicating the California studies.

The California results revealed the essential tradeoff between the two approaches to be

accuracy vs. computational speed. That is, the iterative method optimizes precision because:

it measures the actual technical capacity of the system, and it proved to be particulady
well suited to complex feeders “where the streamlined approach may have difficulty in
streamlining the dynamic voltage device operations on longer circuits.” The streamlined
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methed, 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 within
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 stace voltage and protection criterion, with the streamlined
method yielding more conservative hosting capacity values.® The difference in results
was particularly pronounced for nodes close to the substation where the feeder’s hosting

capacity is at its peak and on feeders with higher numbers of voltage regulation devices.'®

The degree of difference between the hosting capacity values rerurned by the two
methods was surprising. For instance, while SDG&E found that the iterative vs.
streamlined results differed by between 12 o 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 iterative approach, though the discrepancy depended on software
and hardware choices. PG&E, for instance, was able to reduce run times by using

oy a combination of local machines and servers.™! The use of cloud computing may

' \’/ further decrease computational times. The urilities were also able to lower run times by
strategically reducing the number of hours and nodes being analyzed.
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Figure 13. SDG&E Statistical Differences Between the Streamlined and lterative 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 utilities
initially recommended utilizing a blended approach, with iterative analysis used for
interconnection and streamlined use for planning, and PG&E further suggesting that

both methods should also be used together for the interconnection use case.

The Working Group intensively analyzed these results in making its recommendarion 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
substantially automating the interconnection process for projects falling within the
identified hosting capacicy. All bue PG&E agreed, thus, that the iterative methodology
should be used for the interconnection use case. PG8E recommended using a combined
method,'* but the CPUC ultimately adopted the recommendation of the majority of the
Working Group.'® .

With respect to the planning use case, the Working Group found that it required furcher
dévelopment 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 Wotking Group. The Group also worked with the utilities to agree upon how the
results would be displayed on the publicly available maps, whart data would be made
available for download, and how to addréss particularly methodological hurdles regarding

operation of voltage 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 methaods. 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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evaluating their suitability to the different use cases. In general, 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 suitability for
scenario analysis, it remains unclear whether the streamlined method can be made
accurate énough for interconnection or planning purposes. As in other states, the
lack of a precise definition and goals for the planning use case has impeded the
ability to make this determination. :

= Working groups and urilities should explore ways to revise methadologies to
overcome obstacles. It may be possible to reduce hour and node profiles for the
iterative method, for instance, to shorten compurational times without unduly
sacrificing accuracy. Likewise, different hardware choices (i.e. use of servers and
cloud compuring) can significandy speed up computing. Regulators should make
sure that when utilities report on computational challenges, they also report on the

expense associated with overcoming them.

*  When tests of HCA methedologies are performed, raw data should be released
along with analysis of results to help working group participants and third parties
provide the most useful feedback. ’

= . Dialogue between utility and non-utility stakeholders is critical in selecting and
refining the HCA methodology and can be done in a constructive and collaborative
manner with the right framework in place.

NEW YORK CASE STUDY

The efforts to develop HCA in New York arose as part of the state’s Reforming the
Energy Vision (REV) proceeding.!” In 2015, the New York Public Service Commission
(NY PSC) required the utilities to indude hosting capacity 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 thart includes relevant system information. The NY PSC did not initially specify the
granularity of the analysis or the frequency with which it would be updated. Though the
NY PSC alluded to the general value of having hosting capacity information, it did not
identify use cases for the HCA to instruct the utilities in their selection of methadolegy

- or the ultimate functionality desired. The NY PSC ordéred the utilities to éngage with
stakeholders around all aspects of their DSIPs, but did not require a specific strucrure for
incorporating the feedback or for documentation of stakeholder input.'®

The Joint Utilities''? collaborated with the Electric Power Research Institute (EPRI)
on the preparation of a paper that outlined the tiered approach the utilities would 4
tse to develop their hosting capacity analyses.""! ‘The paper and subsequent DSIPs
identified that hosting capaciry can be used to “inform” interconnection, planning
and the identificarion of locational value.!'2 The Joint Utilities chose to utilize EPRI’s
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proprietary DRIVE tool,"? which utilizes a version of the streamlined methodology that
was also tested in California.™ The utilities proposed using a four-tiered approach for
the analysis, each step in the process is intended to add greater detail and granularity as
utility data sets and modeling tools evolve.!*’ The four steps identified were to develop:
1) distribution indicators, 2) hosting capacity evaluations, 3) advanced hosting capacity
evaluations, and 4) fully integrated DER value assessments.""® The first step involves each
utility publishing a map with basic information about circuits (j.e. voltage 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 of potentially available capacity. The HCA at this stage is only evaluating
the hosting capacity for large-scale solar and not providing information on the capacity
for small solar or other types of DER (e.g. electric vehicles or energy storage). In
addition, the hosting ca};aciry model does not indude in the analysis DERs that are
already connected to the grid.'” Less detail is available on exactly what will be included
in the third iteration, but it may include analysis down to the nodal level and further
modeling of “operational flexibility” constraints,

Despite widespread dissatisfaction with the approach laid cut by the utilities,'"® the
Commission’s Order largély approved the utilites’ plans, howevet it required thar they move
ahead on a faster timeline, requiring that the stage 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 feeder be published in the maps, that the presentation of the 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 basts, with monthly
updates of the interconnection queue dara.

Figure 14. Joint Utilities of New York Hosting Capacity Road Map

Source: New York Joint Ulilities, Case 16-M-0411, Supplemental Distributed System Implementation Plan, p. 48 (Nov. 1, 2016}

Stage 4
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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 invesrment
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 démonstration of the aceuracy 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 impraves.

e 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 exactdy
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

ourcomes 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 also help
" to ensure that the tool is designed to serve customers’ needs. In addition, the

stakeholder engagement process should be strucrured to ensure that stakeholder

feedback is objectively recorded and teported on the record for review by regulators

regardless of whether 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 Energy to file
information regarding the interconnection of small-scale distributed generation (DG)
projects within the biennial transmission planning process.” As part of this process, the
Minnesota Public Utility Commission (MN PUC) required Xcel to complete an analysis
of the hesting capacity of each feeder on Xcel’s 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 containing its initial HCA
results." As did the New York Joint Utilities, Xcel elected to use EPRI's proprietary
DRIVE tool to assess the hosting capacity of individual feeders through a streamlined
hosting capacity method. The DRIVE tool provided Xcel with a choice of three DER
deployment scenarios to allocate DER across a feeder: large centralized, large distributed,
and small distsibuted. OF the three, Xcel selected the small distributed generation
scenario, which it deemed consistent with the PUC order’s focus on small DG resources.
Xcel ran the analysis on more than 1,000 feeders ir its distribution system.™ Owing to
limirations 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 capacity could be
increased.'® Xcel published its results in a summary chart that reported for each feeder
the minimum and maximum hosting, the limiting violation, and the currently installed
and proposed DG." The initial report did not include a map showing the hosting
capacity or any downloadable data in a sorrable form.

*The MN PUC initiated a new round of commenting on Xcel’s hosting capacity study.

‘The PUC issued an information request to Xcel requiring that the utility issue responses
to a list of questions intended to clarify Xcel's hosting capacity model and to assist
stalkeholders in providing comments.'¥ And it invited public comments on Xcels
hosting capacity report and its supplemental comments in response to the MN PUC’
information request.'”® The MN PUC then held a public meeting 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 2n order
on August 1, 2017 in which it set forth guidance for subsequent hosting capacity reports
by Xcel.'*® The order required Xcel to file hosting capacity repotts on an annual basis
with sufficient detail to provide customers “with a starting point for interconnection
applications” and to inform future distribution system planning efforts and upgrades
necessary to facilitate the continued efficient integration of [DG].”*>' The PUC directed
Xcel to display the annual hosting capacity results in a color-coded map representing
the available hosting capacity of Xcel's distribution grid down to the feeder-level and 1o
provide downloadable hosting capacity results in spreadsheet format.' The PUC also
directed Xcel to include in its November 1, 2017 report information requested by staff’
and parties through comments on its 2016 report and information on the accuracy of
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its hosting capacity results, incliding by conducting a comparison of results in its 2016
report with actual hosting capacity determined through interconnection studies.'*

Xecel filed this updated HCA and supporting information requested by the MN PUC
on November 1, 2017.'* The New HCA 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 itverter
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 lpar]: of its broader Grid
Modernization 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 they currently conduct, and invited cooperative and municipal -
uilities to do the same. And it solicited comments from all stakeholders on the form
thar 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 Minnesota proceedings are a 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 inciuc!c-:

» The Minnesota experience highlights strategies for meaningfully incorporating
stakeholder input through written comments. At each stage of Xcel’s hosting
capacity proceeding, the MIN PUC solicited written comments from stakeholders,
and it transparently considered and incorporated feedback into its recommendations
and directives. The MN PUC demonstrated its consideration of stakeholder
positions by summarizing comments in its orders and by directing the utilities to
answer specific questions about their methodologies. Outcomes reflect the MN
PUCs 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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The 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 nutnber of
stakeholder groups recommended that the MN PUC couple written comments with

working groups ar workshops, particularly for developing hosting capacity goals and -

use cases, 4!

Xcel is by far the Jargest utility in Minnesota but others—Minnesota’s two smaller
investor owned utilities and its municipal and cooperative utilities—are important
players. The MIN 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 larter proceeding represents a valuable potential
opportutiity to formulate hosting capacity goals and use cases applicable to all
urilities 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, illustraces 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 togl 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
ability to provide effective feedback on its capabilities and limitations, persists. !4

The MN PUC has thus far considered hosting capacity as a guide for interconnection
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
modernization 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 capacity model
across their service territory which covers parts of New Jersey, Maryland, Washington
D.C., and Delaware. Coming out of a study funded by the DOE in 2015, Pepco’s model
utilizes what is known as the “stochastic method” to determine the hosting capacity of
_its feeders.’ Rather than jdentifying a specific hosting capacity amotint for a feeder, the
method runs various scenarios with solar PV randomly placed on a feeder to determine
a range of possible 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
whete no violations of hosting capacity limits would occur regardless of PV location,
the yellow area shows scenarios where potential PV could be located without 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 of the circuit limits regardless of
location.

Pepco has begun. to use the results of this analysis to help streamline the interconnection
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 system

Figure 15. Pepco Definition of Strict and Maximum PV Penetration Limits

Source: Pepeco Holdings, Inc., Model-Based Integrated High Penetration Renewables Planning Controf and Analysis, p. 11 (Deac. 14, 2015) )
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operational parameters.”"*® There are three categories of restricted circuits: (1) those 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 kW.'"7 Pepco publishes their hosting capacity
map {or “restricted circuit map”) on their website (updated at least quartetly) which
color codes circuits based upon their restriction category.'® Pepco is able to streamline
thie 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 udlity 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 idendfied mitigation strategies for increasing hosting capacity

on a circuit.!®®

Pepco initiated this process absent any formal regulatory requirement as a2 way 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

rallout without the benefit of a robust stakeholder process. The HCA methodology used
and the limits and assumptions built into that methedology have not undergone any
public vetting for fairness or accuracy. Since the HCA is being used to facilitate, but also
restrict, interconnection access it is important that regulators ensure that methods used

are reasonable and valid.
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Endnotes
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11
12

13

14

15

The term Distributed Energy Resources, or DERs, refers 1o resources located on the disuribution
system {in fronc 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, eleceric vehicles, and demand response technologies. The impact on
hosting capacity varies significantly between DER technologies depending upon whether the
technology is 2 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).
A node is a point on a feeder between two line sections. Circuit characteristics may be analyzed ac
each selected node along the circuit. )

Tim Lindl, et al., Invegrated Distribution Planning Concept Paper: A Proactive Approach for
Accommodaring High Penetrations of Distributed Generation Resources, IREC and Sandia National
Laboratories (May 2013} (“IDP Concept Paper”), hutp://www.irecusa.org/publicatons/integrated-
distribution-planning-concept-paper/.

For examples of state grid modernization proceedings 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-0101; and MN Public Utilities Commission,
Staff Report on Grid Modernizadon, pp. 15-16 (Mar. 2016) (identifying integrated distribution
planning as the first of nine key steps to explore in Minnesota's grid modernization cfforts).

As used throughout this paper, the term “use case” refers to the primary function and/or
application of the hosting capacity analysis. Refer to Section IL.B for additional information.
Appendix B to this report provides a compilation of recent resources on hosting capacity and
relared distribution planning and interconnection ropics.

See Electric Power Research Institute ("EPRI”), Defining a Roadmap for Succesgful Implementation
of a Hosting Capacity Method for New York State, p.3 (June 2016) (“Defining 2 Roadmap”)
(defining “hosting capacity”); see afio Cal. Public Utility Commission, R. 14-08-013, Assigned
Commissioner’s Ruling Re. Draft Guidance for Use in Utilicy AB 327 (2013) Section 769
Distribution Resource Plans, Attachment pp. 15-16 Mov. 17, 2014) (introducing Integrated
Capacity Analysis ("ICA”) as a tool for determining diseribution system hosting capacity).

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 Projecrs 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 of power system eriteria . . . to determine the DER integration capacity
for the nodes and line sections on each distribution feeder”); #. at pp. 34-39 (describing the four
criteria and their role in hosting capacity analysis).

Solar City, Integrated Distribution Planning: A Holistic Approach to Meeting Grid Needs and
Expanding Customer Choice by Unlocking the Benefits of Distributed Fnergy Resources, p. 5

{Sepr. 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”).

EPRY, 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”).
EPRI, Integration of Hosting Capacity Analysis into Distribution Planning Tools, pp. 3-4 (Jan. 2016)
(“EPRI Integration”).

Id. atp. 3.

The hosting capacity of a feeder ¢an also vary depending on the type of scenario selected—such
as centralized versus highly distributed DERs and whether backfeed through the substation is
permitred. See Defining a Roadmap at pp. 11-12,

Smith, Jeff and Marthew Rylander, PhD, Overview of Hosting Capacity Methods: Detailed and
Streamlined Methods, Elearic Power Research Institute, presented to the California Integration
Capacity Analysis Workgroup, slides 9-10 (June 9, 2016), htep://drpwg.orglwp-content/
uploads/2016/06/EPRI_Hosting-Capacity-Methods_Smith.pdf.

Id. ac p. 8; sce also Pacific Gas & Flecuric Co., R. 14-08-013, Pacific Gas & Electric Company's
(U 39 E) Demonstration Projects A & B Final Reports, Appendix A {Demonstraticn Project A—
Enhanced Integration Capacity Analysis}, pp. 146-55 (Dec. 27, 2016) (*PG&E Final Report A™)
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16

17

18

19

20

21

23

24
25

26

27

28
29

(describing mettics set out by the California PUC for uriliries to meer in developing and testing -

ICA methods).

"See Solar City IDP ar p. 2; Erica McConnell & Cathy Malina, Interconnection: The KJ.-y 0

Realizing Your Distributed Energy Policy Dream, Greentech Media {Oct. 25, 2016), hreps:/Fwww.
greentechmedia.com/articles/read/interconnection-the-key-to-realizing-your-distributed-energy-
policy-dream#gs.ppLHx9k.

K. Ardani, et al., A State-Level Camparison of Processes and Timelines for Distributed Photovoltaic
Interconnection in the United States, National Renewable Energy Laboratory, p. 13 (Jan. 2015).
See NG Utilities Comm., Dkc. E-100, Sub 101A, Duke Energy Carolinas, LLC, Quarterly
Interconnection Queue Performance Report (Oct. 20, 2017) (over 61% of projects take between
360 o over 990 days from enrering queue to receiving interconnection agreement).

For a more thorough discussion of the benefits of dara sharing in the interconnection process,

see Erica McConnell 8 Cathy Malina, Kuowledge is Power: Access to Grid Dasa Fnproves the
Interconnection Experience for All, Greentech Media (Jan. 31, 2017), hups:/fwww.greentechmedia.
com/articles/read/knowledge-is-power-access-to-grid-dara-and-improves-the-interconnection-
expigs.SVY9Tdw.

For more information on the background of interconnection screening see Kevin Fox, Sky
Stanfield, et. al., Updating Small Generator Interconnection Proceduires for New Marker Conditions,
National Renewable Energy Laboratories, p. 2-10 (Dec. 2012).

See EPRI, Alternatives to the 15% Rule: Final Project Summary, p. vii (Dec. 2015)

See Integrated Distribution Planning: Prepared for Minnesota Public Utilities Commission, ICF
International, p. vi. (Aug. 2016) (“ICF IDP”) (“There is a recognition natfonally 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 159 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 Companiés . . .has resulted in additional
interconnection approvals.” and “Circuit hosting capacity facilitates faster interconnections.”).

See Cal. Public Utilities Commission, R. 14-08-013, Protest of the Interstate Renewable Energy
Council, Inc. to Applications of San Diego Gas & Electtic Company, Pacific Gas & Electric
Company, and Southern California Edison Company for Approval of their Distribution Resources
Plans, p. 23 (Aug. 31, 2015) (“IREC Protest of DR Applications™).

See id. at p. 22.

Pre-application reports provide readily available information about a particular point of
interconnection an a utility’s system, The informartion 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 pezk 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 conrain any acrual system analysis and can take over a
month to receive. Seg Erica McConnell 8 Cathy Malina, Knowledge is Power: Access to Grid

Data Improves the Interconnection Fxperience for All, Greentech Media (Jan. 31, 2017), hewps://
www.greentechmedia.com/articles/read/knowledge-is-power-access-to-grid-data-and-improves-
the-interconnection-exp#gs. SVYITdw; Zachary Peterson, The State of Pre-Application Reports,
National Renewzble Energy Laboratories (June 2017), . hups:/fwww.nrel. gov/dgic/interconnection-
insights-2017-07.html.

See, e.g. Quarterly Interconnection Reports for the California Investor Owned Unilities, herp://
www.cpuc.ca.gov/General.aspx?ld=4117 (these reports show the number of pre-application reports
that have been requested in recent years; although, given their relative newness, effores to collect
more comprehensive data to measure their full impact on interconnection applicarions are still
underway).

Cal. Public Utilities Commission, R. 14-08-013, Assigned Commissioner’s Ruling on Guidance
For Public Utilities Code Section 769—Distribution Resource Planning, Attachment (Guidanee
for Section 769—Distribution Resource Planning), p. 3 (Feb. 6, 2015) (“Final CPUC
Guidance™). :

I

Cal. Public Utilities Commission, R. 14-08-013, Assigned Commissioner’s Ruling (1) Refining
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39
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42
43

44

45

46

Integration Capacity and Locational Net Benefit Analysis Methodologies and Requirements; and
(2} Authorizing Demonstration Projects A and B (May 2, 2016); see abe 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).

Cal. Public Utilities Commission, R. 14-08-013, Integration Capacity Analysis Working Group
Final Report, pp. 7-14 (Mar. 15, 2017).

Cal. Public Utlities Commission, R. 14-08-013, Decision 17-09-026, Decision on Track 1 Demonstration
Projeas A (Integration Capacity Analysis) and B (Locational Net Benefits Analysis), pp. 29-33 {Sepr. 28,
2017) (“CPUC Decision on Track 1 Demonstration Projects”).

Hawaiian Electric Companies, Initial Statement of Position on Deferred Issues and "Technical
Track. Issues, Exhibit C, Circuit Hosting Capacity Analysis: Benefits and Furure Improvements,
p-5 (Aug. 14, 2017) (HECO's “analysis is closer to that of an iterative methodoelegy, where
simulations are run until a hosting capacity number (with no criteria violations) is determined,
which the [California] IOUs concluded yields higher hosting capacity values and more accurate
results.”). .

Hd. 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 interconnection process for customers,
(2) inform 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.”)

NY Public Service Commission, Dkt. 16-M-0411, In the Mitter of Distributed System
Implementation Plans; NY Public Service Commission, Dkt. 14-M-0101, Proceeding on Motion
of the Commission in Regard ro Reforming the Energy Vision. :
“The Joint Utlities inchrde: Central Hudson Gas and Elearic Corporarion, Consolidared Edison Company
of New Yok, Inc. (Con Edison), New York State Electric 8 Gas Corporation, Niagara Mohawk Power
Corporation d/bf2 National Grid (National Grid), Orange and Rockdand Utdlities, Inc. and Rochester Gas
and Elecric Cotporation, all investor owned utlities.

New York Joint Utilities, Case 16-M-0411, Supplemental Distributed System Implementation
Plan, p. 49 (Now. 1, 2016) (“SDSIP”™).

NY Public Service Commission, Case 16-M-0411, Order on Disturibured System Implcmental:lon
Plan Filings, pp. 10-15 (Mar. 9, 2017).

MN Public Ukilities Commission, Dkt. E002/M-14-962, Order Setting Additional Requirements
for Xcel's 2017 Hosting Capacity Repore, p. 5 (Aug. 1, 2017).

Minn. Stat. § 216B.2425, subd. 8.

Xcel Energy, Dkt. E002/M-15-962, Distribution System Stwudy: Distribution Grid Modernization
Repor, 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™).
MN Public Utilitstes Commission, Dkt. E002/M-14-962, Order Setting Addidonal Requirements
for Xcel's 2017 Hosting Capacity Report, p. 5 (Aug, 1, 2017).

I

Xcel Energy, Dke. EOOZIM-17-777, Diseribution System/Hosting Capacity Study, p. 17-20 (Nov.
1, 2017).

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), htip:/fwww.udlitydive.com/news/how-utility-data-sharing-
is-helping-the-new-york-rev-build-the-grid-of-the/434972/ (“Currently, only utilities have full
access to the dara needed to fully understand the [diseribution] system’s limits and potential, and
even they ofien lack visibility to understand exactly where all their assets are located.”).

Coley Girouard, Understanding IRPs: How Utilities Plan for the Future, Advanced Energy Economy
(Aug. 11, 2015), hup://blog.aee.nec/understanding-irps-how-ucilities-plan-for-the-funure
(“Historically, utilities mainly considered generation, transmission, and distribution additions to
meet growing demand.”). '

See Krysti Shallenberger, The Tap 5 States for Utility Grid Modernization and Business Model Reform

- (Apr. 3, 2017), hup:/fwww.utilitydive.com/news/the-top-5-states-for-udlity-grid-medernization-

and-business-model-reform/439550/ (discussing grid modernization activities in California, New
York, Minnesora, Massachuserts, and Rhode Island, as well as developments in other stares).
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See, e.g., NY Public Service Commission, Case 14-M-0101, Order Adopring Distribured Sysrem
Implementation Plan Guidance, p. 2 {Apr. 20, 2016) (“At the core.of the new modél is improved
information—improved both in its granularity, temporal and spatial, and in its accessibility to
consumets and market participants.”); Cal. Public Utilities Commission, R.14-08-013, Assigned
Commissioner’s Ruling on Guidance for Public Utilities Cede Section 769—Distribution Resource
Planning, p. 5 (Feb. 6, 2015) (“Each ireration of the process will move California further down a
path roward decper penetration of DER, more effective analysis of where 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.”),

IDT Concept Paper at p. 10.

See SDSIP at pp. 28-29 {discussing role of HCA in competitive solicitation of non-wires alternatives).
Hawaiian Electric Companies, Initial Statement of Position on Deferred Issues and Technical
Track, Issues, Exhibit C, Circuit Hosting Capacity Analysis: Benefits ahd Furure Improvements,
p- 4 (Aug. 2017) (“Finally, the hosting capacity analysis helps distribution planners to identify
congested circuits and find soludons to integrate high forecasted levels of DER. Once cutrent and
near-term circuit constraints arc identified, planners can find potential solutions for salving those
constraints — whether the solution is a low-cost utility-side adjustment, a customer solution (L.e.,
advanced inverter), or a traditional circuit upgrade.”).

Id.; Solar City IDP at pp. 7-8

ICFIDP atp. 4.

See id. at p. 9 (“A better approach [than using singular deterministic forecasts] is to use multiple
DER growth scenarios to assess curtent systém capabilities, identify incremental infrastructure
requirements and enable analysis of the locational value of DERs.”)

See, More Than Smart, Integration Capacity Analysis Working Group - Group I Interim Status Report,
p- 2 (Aug. 31, 2017), hup://drpwg.orgfwp-content/uploads/2016/07/1CA-Group-I-interim-
status-report-final. pdf

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.”). '

Cal. Public Urtilities Commission, R. 14-08-013, Integration Capactty 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 thar 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 muldple ongoing efforts in other CPUC proceedings chat
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”).

Southern California Edison, R. 14-08-013, Southern California Edison Company’s (UU338-E) Updare
Demonstration Projects A and B Final Reports, Appendix B {Locational Net Benefic Analysis Final
Report), p. 2 (Jan. 4, 2017) (“SCE Final Report B”).

I, ICFIDP atp. 16.

ICFIDP atp. 16

Id. (“[T]he value of DER on the distribution system is locational in nature—that is, the value
may be associated with a distribution substation, an individual feeder, 2 section of a feeder, ora
combination of these components.”). :

Hd. (“The cost estimares of [planned infrastructure] investments form the potendal value thar may
be met by sourcing services from qualified DERs as non-wires alternatives.”).

I

Bebon, Joseph, Solar Groups Speak Out Against Recent NY Ruling, Solar Indusury Magazine (Sept.
18, 2017), https://solarindustrymag.com/solar-groups-speak-latest-n-y-ruling.

Cal. Public Utilities Commission, R.14-08-013, Assigned Commissioner’s Ruling Requesting
Answers to Stakeholder Questions Ser Forth in the Energy Division Seaff White Paper on Grid
Modernization, Attachment (Staff White Paper on Grid Modernization), pp. 20, 22 (May 16, 2017)
(“Grid Modernization White Paper”) (setting forth development of LBNA, as well as a Grids Needs
Assessment based on LNBA and ICA resules, in Stafl’s proposed Grid Modernizarion process for
Californiz investar owned utilities); see also LNBA Working Group reports, California’s Distribution
Resources Plan, R. 14-08-013, hup://drpwg.orgfsample-page/drp/.
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Cal. Public Utilities Commission, R.14-08-013, Administrative Law Judge's Ruling Requesting
Answers to Stakeholder Questions Set Forth in the Energy Division Staff 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™).

Id. at pp. 29-30.

Grid Modernization White Paper at pp. 23-24.

NY Public Service Commission, Case 15-E-0751, Order on Phase One Valte of Distributed
Energy Resources Implementation Proposals, Cost Mitigatdon Issues, and Related Matters, p. 5
(Sepr. 14, 2017).

SDG&E Final Report Aat p. 31.

Id. atpp. 19, 33, 49.

See Pepco Holdings, Inc., Model-Bised Integrated High Penetration Renewables Planning Control
and Analysis, pp. 7-8 (Dec. 14, 2015); EPRI, Stechastic Analysis to Determine Feeder Hosting
Capacity for Distributed Solar PV (Dec. 2012).

See Xcel Distribution System Study at pp. 3-4; SDSIP at p. 52.

See, e.g. EPRI Integration at 7.

SDSIP at p. 49.

SDSIP at p. 52; Xcel Distribution System Study at p. 11.

PG&E Final Report A atp. 16.

Id avp. 17.

See NY Public Setvice Cornmission, Case 16-M-0411, Order on Distributed System :
Implementation Plan Filings, pp. 10-15 (Mar. 9, 2017); Xcel Distribution System Study ar pp.
3-4, 6 (focusing HCA analysis on small-scale distributed generation technologies); Xcel Energy,
Dkr. EQ02/M-15-962, Supplemental Comments: Biennial Distribution Grid Medernization
Report, pp. 9, 11 (Mar. 20, 2017) {explaining that “energy storage load characteristics were
excluded from [Kcel's HCA] analysis” and excluding demand response and energy efficiency
technologies from Xcel’s definition of DER); Pepco Analysis (discussing only PV penetration).
See Xcel Distribution System Study at pp. 10-12; SDG&E Final Report A at p. 39 (regarding use
of a heuristic approach to cvaluate the operational flexibility eriterion); Pacific Gas & Elecrric Co.,
R. 14-08-013, Demonstration A—Enhanced Integration Capacity Analysis: PG&E ICA Demo A
Interim Report, p. 7 (Sept. 30, 2015) (“In order to énsure transparency and consistency within the
methodology, the various assumptions and searting point parzmeters must be expressed” so that,
for instance, results can be replicated by third parties.).

SDG&E Final Report A at p. 79.

PG&E Final Report A at p. 116.

See EPRI Integration at p. 7.

PG&E’s PV RAM maps, for instance, “employ a coloring scheme that depicts the capacity level of a
line section by a color gradient to better display the varying levels of capacity by location on each feeder.
This coloring scheme is intended to help DER developets and customers better understand where on
a circuit location of 2 DER is better suited.” PG&E Final Report at p. 118, PG&Es RAM maps are
available ar hups:/fwww.pge.com/en_USHor-our-business-parmersfenergy-supply/solar-photovoltaic-
and-renewable-auction-mechanism-program-mapfsolar-photovoltaic-and-renewable-auction-
mechanism-program-map.page; Central Hudson's Hosting Capacity Map is available at hetps://www.
cenhud.com/dg/dg_hostingeapacity (“Each distribution circuit is color coded based on its maximum
hosting capacity value.”); Pepco Holding LLC’s Hosting Capacity Map is available at hap:/fwww.
pepeo.com/Hosting-Capacicy-Map.aspx.

See RESTful API, SearchCloudStorage.com, http://searchcloudstorage.techtarget.com/definition/
RESTful-API ("A RESTful API is an application program interface (API) that uses HTTP
requests ta GET, PUT, POST and DELETE daw.”).

Cal. Public Utilities Commission, R. 14-08-013, Integration Capacity Analysxs Waorking Group
Final Report, p. 5 (Mar. 15, 2017).

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).

I,
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Cal. Public Utilities Commission, R. 14-08-013, Decision on Track 1 Demonstration Projects, pp-

58-61 (Oct, 6, 2017).

Cal. Public Utilities Code § 769; sez akse Cal. Assembly Bill 327 (Perea 2013).

Cal. Public Urilities Commission, R. 14-08-013, Assigned Commissioner’s Ruling on Guidance
For Public Utilities Code Section 769—Distribution Resource Planning, Attachment, at pp. 3-4
(Feb. 6, 20153).

I

I, at p. 4 (Ordering the utilities to: “Specify recommendations for utilizing the Integration

Capacity Analysis to support planning and streamlining of Rule 21 for distribured generation and

Rule 15 and Rule 16 assessments of EV load grid impacts, with a particular focus on developing
new ar improved ‘Fast Track’ standards.”).

See California ICA Working Group materials, California’s Distribution Resources Plan, R. 14-
08-013, hetp://drpwg.org/sample-page/drp/ and hrop://drpwg.org/archive-ica-and-lnba-working-
group/.

See Joint Mgtion of San Diego Gas 8 Electric Company (U 902 E), Southern Californiz Edison
Company (U 338 E), and Pacific Gas and Electric Company (U 39 E}, R.14-08-013 (June 9,
2016) (seeking permission to perform a test of both methodologies as part of the demonstration
project); Cal. Public Utilities Commission, R. 14-08-013, Email Ruling of Administrative Law
Judge Mason (June 10, 2016) (authorizing the utilities to do 2 comparison of both methodologtes
in their Demonstration projects).

Cal. Public Utilities Commission, R. 14-08-013, Assigned Commissioner’s Ruling (1) Refining
Integration Capacity and Locational Net Benefit Analysis Methodologies and Requirements; and
(2) Authorizing Demonstration Projects A and B (May 2, 2016).

PGE&E Final Report A at p. 53.

PG&E Final Report A ar p. 98 (“In general, the streamlined approach focused on speed and
abstraction of analysis across components while the iterative is focused on detail and precision of
power flow results closer to what may be scen in an interconnection study.”).

SDG&E Final Report A ac p. 45. .

Southern California Edison, R. 14-08-013, Southern California Edison Company’s (U 338-E)
Update Demonstration Projects A and B Final Reports, Appendix A (Enhanced Integration
Capacity Analysis Final Report), p. 80 (Jan. 4, 2017) (“SCE Final Report A”); PG&E Final
Report A ar p. 105.

SCE Final Report A at pp. 45, 47.

PG&E Final Report A at pp. 96, 143. )

PG&E Final Report A at p. 11 {*The streamlined techniques are better suited to more
appropriately analyze large amounts of scenarios for planning purpose, while the iterative is better
suired for analyzing circuit conditions for specific Interconnection purposes”); SDG&E Final
Report A at p. 9; SCE Final Report A at pp. 2-3.

SDG&E Final Report A at p. 9; PG&E Final Reporr A ar 155.

PG&E found that the iterative methodology was berter suited for interconnection, while
streamnlined was berter suited for planning purposes. PG&E proposed using the streamlined
method for the mapping and then recommended the irerative results be applied when actually
processing interconnection applications for software efficiency reasons. The ICA working group
found this approach unworkable because it wanted ICA maps to accurately reflect the results an
applicant could expect from the interconnection process. Cal. Public Utilities Commission, R. 14-
08-013, Integration Capacity Analysis Working Group Final Report, pp. 12-14 (Mar. 15, 2017).
Cal. Public Utilities Commission, R.14-08-013, Decision on Track 1 Demonstration Projects, pp.
29-33.

For information on the ongoing ICA Working Group discussions regarding the planning use case
see hrep://dipwg.org/sample-page/drp/.

For more about Reforming the Energy Vision, visit hetp:/fwww3.dps.ny.gov/W/PSCWeb.nsf/All/
CC4F2EFA3A23551585257DEA007 DCFE22OpenDocument.

INY Public Services Commission, Case 14-M-0101, Order Adopting Distributed System
Implementation Plan Guidance, pp. 43-46 (Apr. 20, 2016).

Id. atpp. 19-22.
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110 The Joint Utilities are comprised of Central Hudson Gas and Electric Corporation, Consolidated
Edison Company of New York, Inc. (Con Edison), New York State Electric & Gas Corporation,
Niagara Mohawk Power Corporation d/bfa National Grid (Narional Grid), Orange and Rockland
Utiliries, Inc. and Rochester Gas and Electric Corporation.

111 EPRI, Defining a Roadmap.

112 M. atp. 4.

113 SDSIP at p. 52; see also EPRI Integration.

114 To date there has been no published analysis that compares exactly how the “streamlined” methed
tested fn California compares with the current version of the DRIVE tool. However, PG&E stated
in their distributed resources plan that ir's “approach is similar to the Electric Power and Research
Instirute (EPRI) streamlined hosting capacity for PV Interconnection.” Pacific Gas and Electric Co., R
14-08-013, Electric Distribution Resonrces Plan, p. 23 (July 1, 2015). EPRI has yet to publish any public
information that details the methodology used to support the DRIVE 1ol (though this informatdon
may be available to paying members) nor has there been an objective analysis done that analyzes the
accuracy of the results produced by the DRIVE tool.

115 SDSIP atp. 48.

116 14 ac 49. '

117 NY Public Service Commission, Cases 14-M-0101, 16-M-0411, Order on Distributed System
Implementation Plan Filings, p. 11 (Mar. 9, 2017) (“Hosting capacity ranges are based on the
circuit characteristics and assume that there are no DERs interconnected. Therefore, the maps will
have pop-up boxes thar display the DER s currently interconnected and DER projects thar are in
the interconnection queue process.”).

118 I at p. 12 (“Hosting capacity was one of the most frequent topics discussed in the comments.
Commenters on the Initial DSIPs generally noted thar the information currently provided by the
Utilides is insufficient and that more data related to hosting capacity is needed.”}.

119 Id. atp. 14

120 /4. acpp. 14-15.

121 'The directive came in the form of amendments to Minnesora’s transmission-planning statute,

; Minn, Stat § 216B.2425, and required covered utilities “to conduct a distribution study o
identify interconnection points on its distribution system for small-scale distributed generation
resources and . . . identify necessary distribution upgrades to support the continued development
of distributed generation resources.” Minn. Stat. § 216B.2425, subd. 8.

122 MN Public Utilities Commission, Dkt. E002/M-15-962, Order Certifying Advanced
Distribution-Management System (ADMS) Project Under Minn. Stat. § 216B.2425 and
Requiring Distribution Study (June 28, 2016).

123 MN Public Utilities Commission, Dke. E002/M-15-962, In the Mauer of Northern States Power
Company’s 2015 Biennial Distribution Grid Modernization Report (Dec. 1, 2016).

124 M. atp. 11.

125 H.

126 Jd. at Attachment A. )

127 MN Public Utilities Commission, Dkt EQ02/M-15-962, Information Request PUC #1 (Feb. 21,
2017).

128 MN Public Utilities Commission, Dke. E002/M-15-962, Notice of Comment Perfod on’
Distribution System Srudy {Feb. 21, 2017).

129 MN Public Uxilities Commission, Notice of Commission Meeting (June 2, 2017) (providing
notice that the PUC would consider action on Xcel's inirial hosting capacity report at its June 15,
2017 hearing). .

130 MN Public Utlities Commission, Dkt E002/M-15-962, Order Setting Additional Requirements
for Xcel's 2017 Hosting Capacity Report (Aug. 1, 2017).

131 M. atp. 5.

132 Id. atp. 6.

133 H.

134 Xcel Energy, Dk, E002/M-17-777, Distribution System/Hosting Capacity Study (Now. 1, 2017).

135 Jd. atp. 1-4.

136 MN Public Utilities Commission, Dkt. E999/CI-15-536, Notice of Comment Period on
Distribution System Planning Efforts and Considerations (Apr. 21, 2017).
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137 Id.

138 MN Public Utilities Commission, Dke. E002/M-15-962, Order Setting Additional Requirements
for Xcel's 2017 Hosting Capacity Report, p. 6 (Aug. 1, 2017).

139 Xcel Energy, Dke. E002/M-17-777, Distribution System/Hosting Capacity Stndy (Nov. 1, 2017).

140 MN PUC, Dke. E002/M-17-777, Notice of Comment Period on Xeels 2017 Distribution System
Hosting Capacity Report (Nov. 15, 2017).

141 See, e.g,, Dkt E999%/CI-15-556, Comments of Interstate Renewable Energy Council, Inc. on
Distribution System' Planning Efforts and Considerations, pp. 12-14 {Aug. 21, 2017); Dkt. E999/
CI-15-556, Comtnents of the Advanced Energy Econonty Institute on Distribution System
Planning, p. 5 (July 20, 2017).

142 Xcel Distribution System Study, pp. 6, 10-11; Dke. E002/M-15-962, Xcel Energy Supplemental
Comments on Biennial Distribution Grid Modernization Report, pp. 2-3 (Mar. 20, 2017).

143 See, e.g., Dkt. E002/M-15-962, Comments of the Interstate Energy Renewable Energy Council,
Inc. Regarding Xcel Energy’s Hosting Capacity Analysis and Supplemental Comments, pp.
16-19 (Apr. 20,2017); Dke. E002/M-15-962, Comments by Fresh Energy in Response to the
Commission’s February 2017 Notice, pp. 1-3 (Apr. 20, 2017); MN Public Utilities Commission,
Dkt. E002/M-14-962, Order Serting Additional Requirements for Xcel's 2017 Hosting Capacity
Report, pp. 3-4 (Aug. 1, 2017) (summarizing stakeholders’ positions).

144 Pepco Holdings, Inc., Model-Based Integrated High Penetration Renewnables Planning Control
and Analysis, pp. 7-10 (Dec. 14, 2015) (“Pepco Analysis™); see also EPRY, Stochastic Analysis to
Determine Feeder Hosting Capacity for Distributed Solar PV (Dec. 2012).

145 Pepco Analysisat p. 11.

146 Pepco Holdings LLC, Interconnection of Distributed Energy Resources, § 2.6 (Jun. 21, 2016),
hep:/fwww.pepeo.comfuploadedFilesfwwwiepcocom/Content/Page_Content/ GPC/PHI%20
Interconnection%200f%20Distributed%20Energy%20Resources.pdf.

147 id. '

148 Pepco Holdings LLC, Restricted Circuit Map, hup://www.pepco.com/Restricted-Circuie-Map.
aspx.

149 See Pepce Holdings LLC, Criteria Limits for Distributed Energy Resource Connections to the
ACE, DPL and Pepco Distributions Systems (Less than 69KV), http:/fwww.pepco.com/library/
templates/Interior.aspx?Pageid=64424607108Lang Type=1033

150 Pepco Analysis at pp. 12-16. .

PHOTO CREDITS / Cover tep: istock; Cover lower left: Habirar for Humaniry Silt, Coloradof
Sunsense Solar; Cover lower right: AES Storage; Page 7: Shutterstock; Page 18: iStock; Page 25:
Shutterstock; Page 28: Shucterstock,
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ABOUT IREC

The Interstate Renewable Energy Council increases access to sustainable energy and energy
efficiency through independent fact-based policy leadership, quality work force development, and
consumer empowerment. Qur vision: a world powered by clean sustainable energy where society’s
interests are valued and protected.

IREC is an independent, not-for-profit 501 (c)(3) organization that relies on the generosity of
donors, sponsors, and public and private program funder support to produce the successes we've -
been at the forefront of since 1982,
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