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PREFACE

Chugach Electric Association, Inc. (Chugach) has developed these guidelines
with careful consideration of the many technical and operational issues
involved with interconnecting non-utility generation to the Chugach
distribution systems. Given the complex and technical nature of the subject,
Chugach has striven to maintain a high level of understandability throughout
this document, in order to meet the needs and interests of our consumers and
customers.

Many of the requirements contained in this document are based on highly
technical engineering concepts and practices. To aid in understanding the
requirements and criteria contained in these, Chugach encourages the user to
obtain the assistance of a qualified engineering professional with specific

expertise in the areas of electrical supply systems, power system protection,
and generation and control.

These guidelines are subject to revision, at any time, by Chugach Electric
Association, Inc. Revisions are subject to review and approval by the
Regulatory Commission of Alaska.
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Chugach Electric Association, Inc. (Chugach) recognizes the desire that some
members have to generate their own electricity on-site while maintaining electrical
connection with the Chugach system. This set of guidelines contains the general
requirements and technical operating parameters for interconnecting non-utility
generation and co-generation with the Chugach system.

SECTION 1: INTRODUCTION

In order to better understand the scope and focus of Chugach’s Interconnection and
Operating Guidelines for Non-Utility Generation (Interconnection Guidelines), this
section presents a summary of each section within the complete document.

Section 1: Introduction provides an overview of Chugach’s operating policy
regarding non-utility proposals for interconnection with the Chugach electrical
system. This section also contains key information, operational concepts and
characteristics for both separate-operating and parallel-operating generation systems.
To aid the reader in understanding Chugach’s classification system, this section also
provides general descriptions and definitions of the different classes of interconnected
non-utility generation, as defined for the purposes of these guidelines.

Section 2: Interconnection Process and Application Procedures follows with a
description of the step-by-step process through which the specific requirements for
safe and reliable interconnection are determined and implemented. While each
proposal will be unique in its characteristics, this section provides the Applicant with
an understanding of how'a) applications are processed, b) specific interconnection

. requirements are assessed, c) interconnection projects are coordinated with Chugach,
and d) authorization for interconnected operation is obtained. Applications for
Interconnection are included as appendices to these guidelines.

Section 3: Interconnected Operating Criteria contains the operational criteria, limits,
and requirements that apply to any non-utility generation facility operatmg in parallel
with the Chugach electric system.

Section 4: General Requirements addresses the general requirements for
interconnecting with the Chugach system, including design requirements and design
information regarding interconnecting non-utility generation facilities.

Section 5: Interconnection Equipment Requirements contains a general overview of
the required equipment and protection settings for general interconnection, as well as
those specific to each class of facility.

Chugach Electric Association, Inc. Page 1
August 2008
Pursuant to: Effective:
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120 Operational Policy for Interconnected Non-Ultility Generation

It is the operating policy of Chugach to provide authorization for non-utility
generating facilities to interconnect and operate in paralle] with the Chugach electric
system, provided this can be done without adverse effects to Chugach consumers,
personnel, equipment, or system operations. This document provides the general
guidelines and requirements to allow such interconnection and operation possible.

In these guidelines, interconnection is defined as the electrical connection of non-
utility generation facilities with the Chugach electrical system. As used in this
document, non-utility generation is defined as any electrical generation source not
owned or operated by Chugach. Non-utility generating facilities can be classified

- either as separate or parallel operating systems. Separate operation denotes operating

generation without the capability of sending or receiving power from the Chugach
system. Parallel operation is the condition where non-utility generation operates while
electrically connected to the Chugach system; under this condition, electric power can
either flow from the Chugach system to the non-utility facility or vice versa.

Within these guidelines, the term ‘Producer’ is used to refer to the owner(s) of non-
utility generating facilities, or agents acting on their behalf, who have been authorized
by Chugach to interconnect and operate generation in parallel with the Chugach
electric system. Also in these guidelines, an ‘applicant’ is defined as an individual or
party who has applied for the interconnection of non-utility generation with the
Chugach system. :

The operation of non-utility generation in parallel with the electrical supply grid
poses important safety concerns for Chugach personnel and equipment. The safe,
reliable operation of the Chugach system, for all Association members, is of the
utmost importance to Chugach. Accordingly, any interconnected non-utility
generating facility must meet all applicable federal, state, and local safety codes and
regulations, in addition to the specific guidelines and requirements contained in these
guidelines. Chugach strongly recommends (and in some cases, may require) that
those applying for interconnection obtain the services of an engineering professional,
expert in the design of wiring and protection systems, including control and
protection systems for generating equipment interconnected with electric grids.

Electrical distribution systems are inherently complex in design; each proposal to
interconnect to the system will be unique in geographic location, operational

- characteristics, and impact to the electrical grid. All proposals must therefore be

analyzed to determine the specific technical operating criteria and utility interface
requirements.

The purpose of the Chugach interconnection process is to provide a thorough but
expedient method by which the applicant can obtain authorization for a safe and
reliable interconnection with the Chugach electrical system.

Chugach Electric Association, Inc. Page 2
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Chugach Electric Association, Inc.

It should be noted that the reqmrements contained in these guidelines represent the
minimum that Chugach applies in evaluating and installing its own generation
resources to the system. Chugach’s philosophy towards interconnecting non-utility
generation is to work with the Applicant to ensure that the safe, reliable performance | |
-of the Chugach system is maintained as we assist in the process of utilizing non- gy’
utility generation technologies to meet the energy requirements of consumers.

EIVEI

AUG 1 5 2008

This document shall not be construed as modifying any agreements that exist to
establish the rights and obligations of both Chugach and the applicant.

Separate Operation

The requirements contained in the Interconnection Guidelines generally do not apply
to ‘separate operating’ non-utility generating systems. Typically, separate operating
systems include small emergency generating units for residential use, and certain

uninterruptible power systems (UPS), which do not energize the Chugach system in
their normal course of operation.

Within the context of these guidelines, a ‘separate operating’ system is defined as a
generating system, which has no capability or possibility of connecting and operating
in parallel with the Chugach system. Generally, a separate system is comprised of
power generating equipment and switching apparatus located on the owner’s site or
property, which are designed and intended for use as an emergency, stand-by, or

stand-alone power system. Chugach requires that these systems transfer load (either

from Chugach system to the customer’s separate system, or vice-versa) via open-
transition switching.

For separate systems, which utilize open-transition switching, the requirements in
these guidelines do not apply. Standards and requirements for such systems can be
found in Chugach’s Electrical Service Standards & Requirements. Open-transition
switching is accomplished by employing either an automatic or manual transfer
switch which does not allow the customer’s generation to be electrically connected
with the Chugach system (i.e., breaks contact with one source before the making
contact with the other). Open-transition switching ensures that the customer’s
generation will be electrically disconnected prior to transferring the customer’s load
to or from the Chugach supply and electrical system.

Most uninterruptible power supply (UPS) systems do not specifically meet the
separate system criteria. However, if they are not capable of back feed into the
Chugach system, they can be classified as a separate system. If back feed is possible
for such a system, it must meet Chugach’s requirements for parallel operation.

If there is a question about whether the Applicant has a separate system, Chugach
shall review the transfer scheme and advise as to whether it meets the open-transition
requirements. This review may include approval of drawings and equipment
specifications, as well as field inspection of the transfer scheme.

Page 3
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140 Parallel Operation =
LLi

Parallel operation is defined as the condition where non-utility generation operatesC
while electrically connected to the Chugach system. Under this condition, elecmcLU
power can flow from the Chugach system to the Producer’s facility and/or from the '~
Producer’s facility into the Chugach system. In other words, two-way power flow
between the two systems is possible under this operating condition.

For the parallel operation of a non-utility generation facility, the interconnection must
be implemented in such a way that system disturbances do not result in portions of
the Chugach system becoming islanded with the Producer’s facility.

150 /slanding

Within the context of these guidelines, islanded operation (or “islanding™) denotes the
condition where the Producer’s generation energizes a portion of the Chugach
electrical grid that has become electrically separated from the rest of the Chugach
system. For safety and quality reasons, no Producer may island any portion of the

Chugach system, unless provided expressed approval and authorization by Chugach
(see Subsection 530: Islanded Operation). '

Of primary concern are the possible dangers, which may be presented to Chugach
personnel under islanding conditions. Chugach line crews must have the assurance
that any section of the Chugach system is de-energized prior to work and will not be
re-energized until there is confirmation that they are physically clear of the system.
Under an islanded condition, Chugach cannot provide assurance to its personnel that
all portions of the island are de-energized

Another equally important concern is the responsibility Chugach has to deliver
electrical service within the proper ranges (voltage, frequency, etc.) to its consumers.
If a portion of the Chugach system were to become islanded and energized by non-
Chugach generation, Chugach would no longer control the quality, safety, and
integrity of the electrical service delivered to its consumers.

760 Classification of Non-Ulility Generation Installations

In order to evaluate proposed interconnections to the electrical system, Chugach
categorizes Producer-owned generation systems into four general classes — Classes
A, B, C, and D. This system is based upon industry-accepted methodology for
assessing the possible impacts that interconnected facilities may have on the system.
Criteria for classification include the maximum capability of the facility (output
capacity in kVA), the type of generating system and characteristics (synchronous
generator, induction generator, power converter system, etc.), the ‘stiffness ratio’ of

the facility in relation to the Chugach electrical system, and system electrical
characteristics at the point of interconnection.

Chugach Electric Association, Inc.

Page 4
August 2008

Pursuant to: Effective:
U-08-138(1) December 5, 2008

STATE OF ALASKA
=5 ATORY COMMISSION OF ALASKA

AUG 1 5 2008



Interconnection and Operaung Guidelines for Non-Utility Generuuon Section ID

il

One measure used to determine the potential impact is the stiffness ratio at the poina
of interconnection. This stiffness ratio is the ratio of the available electric system faul
current at the interconnection point to the maximum-rated current of the Producer’
facility. Used throughout the industry, this ratio indicates the capability of a particul
generator to influence system voltages and operating characteristics. For any given
point on the system, the higher the ratio, the lower the probability that the Producer

may contribute to system disturbances or adversely affect nominal system voltage
levels.

To obtain the minimum interconnection equipment requirements associated with a

particular class of facilities, please refer to Section 4: Interconnection Equipment
Requirements.

161 Class A Facilities

Non-utility generator installations of 10-kVA output or less, where the system
stiffness ratio is at least 100, are identified as Class A installations.
Interconnection requirements for Class A installations are typically the most
moderate of all the classes.

In general, Class A installations are most applicable to residential and/or small
commercial on-site power supply applications and are not expected to affect
Chugach primary electrical distribution feeder devices. Class A installations
are rarely capable of significantly altering local voltages on adjacent
distribution facilities, and the relatively small-sized generators are not capable
of supporting large islands on the primary electrical system.

162 Class B Facilities

Non¥utility generator installations of 10 kVA to 100 kVA, where the stiffness
ratio is at least 50, are identified as Class B installations.

As with Class A installations, the probability of interference with Chugach
-consumers and electrical distribution system equipment is relatively low, but
the risk is sufficient to warrant moderate interconnection requirements. Class
B installations generally do not significantly influence primary electrical
feeder devices, but can alter primary and/or secondary voltages. Thus,
islanded operation with the Chugach system is of greater potential concern
than with Class A installations.

163 Class C Facilities

Non-utility generator installations of 100 kVA to 1,000 kVA, where the
stiffness ratio is at least 30, are identified as Class C installations.

Given the larger capacity of Class C facilities (relative to Classes A and B),
the potential to island large sections of the Chugach electric system is of much

Chugach Electric Association, Inc. Page 5
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greater concern. In addition, Class C installations can significantly influence
primary feeder devices and operations. Accordingly, the probability of
interference with Chugach consumers and system equipment is high enough to
necessitate more stringent interconnection requirements

Class D Facilities

Non-utility generator installations of 1,000 kVA to 5,000 kVA, where the
stiffness ratio is at least 20, are identified as Class D installations.

This size of installation and available fault contribution can present a major
risk to system safety and operations. The effect on Chugach system voltages
and equipment, due to unacceptable constant or transient conditions from the
installation, can be serious. Due to the capacity of Class D facilities, islanding

is of major concern to Chugach. Accordingly, greater levels of interconnection
protective equipment are required for Class D systems.

Class D installations require detailed and. careful system studies to determine
the amount-and degree of interconnection and interface requirements, as they

are capable of having a major influence on the Chugach connecting feeder(s),
adjacent feeders, and substations.

Chugach Electric Association, Inc.
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SECTION 2: INTERCONNECTION PROCESS AND
APPLICATION PROCEDURES

210 Objectives

220

230

240

Chugach Electric Association, Inc.

This portion of the interconnection guidelines contains an overview of the process
and required procedures to interconnect Producer-owned generation with the
Chugach system. It also provides both administrative and technical guidelines to

assist the applicant in obtaining interconnection with the Chugach electrical system in
an efficient and consistent manner.

A Producer intending to operate generation in parallel with the Chugach system is
required to complete an “Initial Application for Operation of Producer-Owned
Generation.” The time required to complete the process generally depends on the
complexity of the proposed project. The applicant must provide Chugach with a
complete design package, so that Chugach may classify the generating system, review
the interconnection facilities, and analyze the impact of the proposed interconnection
on the Chugach system. Projects using previously submitted designs, which have
been satisfactorily “type-tested”, usually move through the process steps more
quickly. Several of the process steps may be satisfied with an initial application,
based on the detail and completeness of the application and supporting documentation
submitted by the applicant. However, proposed, type-tested systems do not preciude
the applicant from providing Chugach with a complete design package.

Authority

The state regulatory agency having authority over the supply of electrical service
requires Chugach to provide safe, adequate, efficient, and reasonable service.
Chugach’s interconnection requirements comply with Chugach’s Tariff as filed with
and approved by the Regulatory Commission of Alaska, as well as Chugach’s
Electrical Service Standards & Requirements. Any party desiring to interconnect and
operate non-utility generation in paralle] with the Chugach electrical system must
comply with the requirements contained in these Interconnection Guidelines.

Process Review and Responsibilities

The following process is designed to provide the Applicant with an understanding of
the information and steps necessary to allow Chugach to review the Applicant’s

proposal and provide authorization for interconnection in a reasonable and
expeditious manner.

Cost Reimbursement

Chugach will estimate its costs related to the applicant’s proposed interconnection.

The applicant will be responsible for full payment of the costs Chugach would not
have incurred but for the applicant’s interconnection.

RECEIVED

Page 7
- August 2008
Effective:
P t to:
UEI(;?-J:‘ QB(;)) December 5, 2008

AUG 1 5 2008

STATE OF ALASKA
REGULATORY COMMISSION OF ALASKA



]
LL]
Interconnection and Operating Guidelines for Non-Utility Generation Section 2 E
Step 1: Preliminary Coordination & Application 8
Procedure Description Estimated Duration @
. The initial communication could range from a | Typically 1 day.
A. Initial
' Communication general inquiry via telephone, to an

appointment with Chugach for general
discussion and submittal of an [Initial
Application. To schedule an appointment,
contact Chugach’s Engineering Services
Division.

B. Data Collection

From the initial communication, or subsequent
meetings with Chugach, the applicant should
have a clear definition of the required technical
data and information regarding the proposed
interconnection. To help expedite “application
processing, Chugach will also provide
guidance as to whether both the Initial and
Final Applications should be submitted before
commencement of application processing.

To note, additional information may become
necessary during Step 2: Application
Processing. Chugach will coordinate with the
applicant, in an expedient manner, to resolve
any additional information issues.

Variable,

depending on

project and/or class
of Facility.

C. Application
Submittal and Review

When the applicant files the completed
application, Chugach will perform a brief
review of the submittal to determine if any

| additional information is required.

The applicant will be responsible for payment
of processing fees, as required, to cover
Chugach’s administrative costs.

Within five business days of receiving the
application(s), Chugach will respond in writing
to the applicant, noting receipt of the
application. If no discrepancies are noted,
application processing will begin upon receipt
of processing fees from the applicant.

Typically 5
business days.

Chugach Electric Association, Inc.
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Step 2: Application Processing

Procedure

Description

Estimated Duration

A. Application
Processing - Class
A and B Facilities

Application processing generally involves:

a) Payment of processing fees (see Step 1, C).

b) Performance of system analyses and studies, as
required, to assess specific interconnection
requirements and necessary system modifica-
tions;

¢) Determination of facility-specific operating
parameters.

d) Assessment of any specific requirements in
addition to the general requirements outlined in
the Interconnection Guidelines.

Typically, not to
exceed 30 calendar
days.

B. Application
Processing - Class
C and D Facilities

Application processing generally involves:

a) Payment of processing fees (see Step 1, C).

b) Performance of system analyses and studies,
as required, to  assess  specific
interconnection requirements and necessary
system modifications;

¢) Determination of facility-specific operating
parameters;

d) Determination of specific telemetry and
control requirements;

e) Review and assessment of applicable code
and standards issues associated with the

_proposed interconnection.

Generally, up to 42
calendar days.

C. Response to
Application

- Chugach will provide a written response regarding

the proposed interconnection. This will include
notice of any facility-specific interconnection
requirements, and will address any outstanding
issues or cost items, which the applicant may be
responsible for.

Chugach Electric Association, Inc.
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Step 3: Interconnection Design Review &Caordination

Procedure

Description

Estimated Duration

A. Draft Final Design
Submittal

The applicant will develop a draft final
interconnection design based on the infor-
mation in Chugach’s Response to Application
and submit it to Chugach for review and
coordination to develop the final design.

In its “Response to Application” (see Step 2,
Procedure C) Chugach, will provide definition
on specific content necessary in the draft final
design package.

Applicant’s
responsibility.

B. Final Design Review
and Coordination

This procedure involves Chugach’s review and
coordination of the submitted final design.
Chugach may assign a Project Manager,
responsible for design review, project schedule
coordination (with Chugach), and any
necessary system modifications.

If system modifications are necessary to
accommodate the proposed interconnection, a
Chugach work order shall be initiated to
perform these modifications, billable to the
Applicant. A preliminary cost estimate will be

provided to the applicant prior to finalization of

the work order design.

After  Chugach  approves the final
interconnection design, a ‘Provisional Inter-
connection Agreement’ can be executed be-
tween the Applicant and Chugach, and con-
struction can proceed.

Variable;
dependent on scope
of project.
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Section 2

Step 4: Construction, Inspection; and Acceptance

Procedure

Description

Estimated
Duration

A. Provisional
Interconnection
Agreement

With Chugach approval of the applicant’s final
design, and written agreement that the applicant
will bear all costs associated with Chugach
system modifications (as necessary), Chugach
will authorize construction of the interconnection
via the Provisional Interconnection Agreement.

This agreement allows the applicant to proceed
with construction and to perform subsequent
testing to ensure that the interconnection is safe,
adequate, and reliable.

Dependent upon
Parties.

| B. Construction and
Final Inspection

The applicant may proceed with interconnection
construction, coordinating with Chugach for
periodic inspections, and final interconnection
inspection.

Periodic inspections (and final inspection) will be
performed, at the discretion of Chugach, to
ensure that that the interconnection facilities meet
the specifications of the approved final design

Variable.

C. Final Acceptance and
Cost Reconciliation

Following the completion of construction,
Chugach will proceed with interconnection
functional acceptance testing, as needed, to
ensure that the protection system set points,
synchronizing capabilities, and power quality are
acceptable under the full range of facility
operating characteristics.

Prior to provision of the Final Interconnection
Agreement the Applicant shall reimburse
Chugach for all costs associated with application
processing, and/or system modification work
orders.

Variable.

D. Final
Interconnection
Agreement

With completion of Final Interconnection
Acceptance and Cost Reconciliation, the final
agreement can be executed between the
Applicant and Chugach.

Dependent upon
parties.

Chugach Electric Association, Inc.

August 2008

Pursuant to:
U-08-138(1)

Page 11

Effective:
December 5, 2008

RECEVED

AUG 1 5 2008

STATE OF ALASKA
RFGIH ATORY COMMISSION OF ALASKA



Interconnection and Operating Guidelines for Non-Utility Generation Section 3
SECTION 3: GENERAL REQUIREMENTS
3710 Design Requirements
311 Design Documentation and Information
For Chugach review and reference purposes, the Producer shall submit the
following information and design documentation with the interconnection
application(s) (Refer to Appendix I: Applications for Interconnection). In
certain cases, such as smaller-class facilities, some submittal requirements
may be waived, at Chugach’s discretion. All of the Producer’s interconnection
final design plans and drawings shall be approved by an electrical engineer,
registered and recognized as a Professional Engineer in the State of Alaska.
This approval shall be indicated by the presence of the engineer’s professional
seal on all drawings and documents.
A. One-Line Diagram
This is a schematic electrical drawing with sufficient detail to show the
major elements of the facility electrical connections, interconnection and
protective equipment, and point of interconnection to the Chugach
electrical system. The diagram should include the following:
*  Generating equipment
» Circuitry of the facility, to include conductor types, sizes, and bus
electrical ratings )
=  Metering points and instrument transformers (as applicable)
= Interconnection transformer
» Relays and circuit breakers/interrupting devices
= Switchgear (as applicable)
= Utility circuitry at the point of interconnection
B. Three-Line Diagram (as required)
This schematic electrical drawing shall represent all three phases and
neutral connections of the interconnected facility circuits, showing
potential transformer (PT) and current transformer (CT) ratios and details
of their configuration, including relays, meters, and test switches.
C. Relay, Metering, and Telemetering Functional Drawing
This diagram shall indicate the functions of the individual relays,
metering, and telemetering equipment, if any. For simpler systems, such as
some Class A facilities, the one-line diagram and the functional diagram
can be combined.
Chugach Electric Association, Inc. Page 12
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312

D. Paralleling Device Control Drawings

These drawings shall show the conditions, relays, and instrument
transformers that cause all switchgear and/or circuit breakers applied to
the interconnecting facility to open or close. The source of power for each
control should be clearly indicated in the drawings. For simpler systems,
such as Class A facilities, these control drawings can be incorporated in
the one-line diagram.

E. Facility Grounding Drawings

These drawings shall indicate ground wire sizes, bonding, and
connections, as well as the number, size, and type of electrodes, and
spacing. The Producer’s grounding scheme shall conform to IEEE Std.
1547, Part 4.1.2: Integration with Area EPS Grounding.

In addition to the above, the Producer shall provide to Chugach any additional
design information or documents pertaining to the interconnected facility, as
requested. -

Protective Systems and Equipment

Control and protection designs for facilities proposed to operate in parallel
with the Chugach system must be approved by Chugach prior to approval for
interconnection with the Chugach electric grid.

The specific design of the protection system depends-on the generator type,
size, and other site-specific considerations. The Producer must meet Chugach
requirements, and all designs and equipment must conform to the National
Electrical Code, the National Electrical Safety Code, IEEE standards, and all
federal, state, local, and municipal codes.

When proposing protective devices for the protection of the Chugach system,
the applicant shall submit a single-line drawing of this equipment to Chugach
for approval of the interconnection protective functions and equipment (see
Section 311: Design Documentation and Information). Any changes required
by Chugach must be made prior to final acceptance, and Chugach must be
provided with dated copies of the final drawings. To eliminate unnecessary
costs and delays, the final design should be submitted to, and approved by
Chugach prior to ordering equipment and the commencement of
construction.

Chugach will approve only those portions of the Producer’s system designs,
which apply to the interconnection with, and protection of, the Chugach
system. Chugach may comment on other areas, which appear to be incorrect
or deficient, but will not assume responsibility for the correctness of
protection pertaining to the Producer’s system. '
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In order to gain approval for interconnected operation, At the completion of
construction the Producer shall demonstrate to designated Chugach personnel
conformance to the testing specifications and requirements contained in IEEE
Standards 1547 and 1547.1 for all protective and control systems associated
with the Producer’s interconnection equipment. The Producer shall provide

documentation of test results, protective relay settings, and control system

settings to Chugach.

Chugach System Modifications

Any modification to the Chugach electric grid, such as the installation of
additional equipment, reconductoring of all or a portion of the connecting
Chugach line, or reconfiguration of Chugach protection systems necessary to
permit in-parallel operation with the Chugach electric grid, will be performed
by Chugach. '

Where such Chugach system modifications are required to allow the
interconnection of the Producer’s facilities, Chugach will perform these
modifications, at the Producer’s expense, providing all labor, materials, and
equipment necessary.

320 Design Information--Chugach System

321 Standard System Voltages
Chugach’s standard system voltages conform to ANSI C84.1 standards, and
are outlined as follows. All distribution circuits, both secondary and primary,
are effectively grounded. Specific voltage requirements and limits for
Producer's generation are described in Section 5: Interconnected Operating
Requirements.
= Distribution Secondary Voltages:
— Single-phase, 120/240 volts, 3 wire
- Single-phase, 240/480 volts, 3 wire
— Three-phase, 120/208 volts, 4 wire, grounded wye
— Three-phase, 277/480 volts, 4 wire, grounded wye
* Distribution Primary Voltages:
— Single-phase, 7200 volts
— Single-phase, 14,400 volts
— Three-phase, 2,400/4,160 volts, 4 wire, grounded wye
— Three-phase, 7200/12,470 volts, 4 wire, grounded wye
— Three-phase, 14,400/24,900 volts, 4 wire, grounded wye
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330

340

» Transmission Voltages:
— 34,500 volts, three-phase
— 115,000 volts, three-phase
— 138,000 volts, three-phase
— 230,000 volts, three-phase

Induction Generators

Induction generators require varying amounts of reactive electric power (VArs) in
order to produce real electric power (watts). Due to this consumption (or absorption)
of VArs, induction generators inherently operate at leading power factors. It is the
responsibility of the Producer to provide all reactive support or compensation to
maintain power factors within the limits specified in Section 570: Power Factor
Requirements, when operating in parallel with the Chugach electric grid. Reactive
support for required power factor correction may be provided by the Producer’s
installation of Chugach approved reactive compensation devices, or through
contractual agreement with Chugach to provide ancillary services to the Producer.

Power Converter Systems.

Reactive power supply requirements for converter systems are similar to those for
induction generators, and the general guidelines discussed in Section 330 apply.

‘Chugach requires that power converter systems conform to the requirements

contained in IEEE Standard 1547 and 1547.1, and that such systems for
interconnected generation sources meet the recommended limits for current, voltage,
and harmonic distortion contained in IEEE Std. 519, Sections 10 and 11. If the
Producer’s converter system(s) is found to interfere with the Chugach electric grid,
Chugach consumers, or other power producers, the Producer may be required to
install adequate electrical filtering to bring the voltage and current outputs to
acceptable levels. Converters that have been tested and certified by an independent
laboratory, such as Underwriters' Laboratories (UL), to be non-islanding, and meet
the recommended limits contained in IEEE Std. 519, Sections 10 and 11, may be
interconnected to the Chugach system as-is.

For units rated less than 100 kW, it is usually acceptable to have the frequency and
voltage protective functions built into the electronics of the converter if the set points
of those functions meet IEEE Std. 1547 criteria, are tamperproof, and can be easily
and reliably tested.
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SECTION 4: INTERCONNECTION EQUIPMENT REQUIREMENTS
410 Introduction

420

In order to simplify the process for determining the interconnection equipment
necessary to operate non-utility generation in parallel with the Chugach electric
system, Chugach has developed this section, which outlines the minimum
interconnection requirements for each class of Producer-owned facilities.

As a minimum, Chugach requires that all of the Producer’s interconnection
equipment and facilities meet the requirements contained within IEEE Std. 1547, Part
4.1: General Requirements.

Overview of Required Equipment

This overview of required equipment and devices provides general descriptions as to
the components, including functionality, purpose, and responsibilities by both the
Producer and Chugach regarding ownership, installation, and maintenance.

Specific requirements for each classification of Producer-owned interconnected
generation can be found in Section 430: Interconnection Equipment Requirements By
Class.

421 Metering Requirements

For all classifications of parallel generating facilities, Chugach requires that
separate “In-and-Out Metering” be utilized to capture the real power flows.
(watt-hours) into and out of a Producer’s facility. '

" It is the Producer’s responsibility to provide, install, and maintain all facilities
' necessary to accommodate Chugach metering. Chugach shall provide all
meters at the Producer’s expense. Depending upon the specific application,
required metering may also include the following:
*  VAr-hour metering
» Real power (watt) demand metering
* Reactive power (VAr) demand metering

* Time-of-delivery metering

422 Interconnection Disconnect Device

A Chugach approved manual disconnect device must be provided as a means
of electrically isolating the non-utility generating facility from the Chugach
system, and establishing working clearances for maintenance and repair work
in accordance with Chugach safety rules and practices.
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This manual disconnect device must be securable and readily accessible by
Chugach personnel, and provide visible verification of disconnection from the
Chugach electric grid. For connections to the Chugach transmission grid, a tap
line switch may also be required if, in Chugach's judgment, sufficient tap line
exposure exists to warrant it.

RECEIVED

In all cases, unless expressed written permission is provided by Chugach,
the disconnect device shall be located on the Chugach side of the
interconnection point. At the Producer’s expense, Chugach shall install the
device and assume ownership and maintenance responsibilities. Only devices
specifically approved by Chugach shall be used.

The manual disconnect device must be physically located for ease of access
and visibility to Chugach personnel. The disconnect device shall be identified
with a Chugach-designated switch number plate.

The disconnect device shall not be used by the Producer to make or break
parallels between the Chugach system and the Producer’s generator(s). The
device enclosure and operating handle (when present) must be kept locked at
all times with Chugach padlocks.

Disconnect devices must meet the following minimum physical requirements
for approval by Chugach:

»  Must be located near the facility metering;

= Must be externally operable without exposing the operator to contact
with live parts and, if power-operable, of a type that can be opened by
hand in the event of a supply failure;

* Must provide a visible-break indication, showing whether in the open
or closed position; '

* Must have ratings not less than the load and fault current to be carried;

* For disconnect equipment energized from both sides,’a marking shall
be provided to indicate that all contacts of the disconnect equipment
may be energized;

* Must be gang-operated if three-phase;

* For outdoor installations, disconnect devices must be weather-proof or
designed to withstand exposure to weather;

* Must be lockable in both the open and closed positions.
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423 Interconnection Transformer
Functionally, the interconnection transformer is no different from any other

424

service transformer, which transforms Chugach’s nominal voltages from one
level to another. What distinguishes this device from a standard service
transformer is that it must serve to interconnect the Producer’s generating
facilities to the Chugach system.

Of major concern to Chugach is the possibility that adverse power quality or
service interruptions may be experienced by Chugach consumers, which are
served by the same transformer that interconnects the Producer’s generating
facilities. Under certain conditions, the utilization of a dedicated
interconnection transformer may be required to limit such adverse conditions.

A dedicated transformer, as defined in these guidelines, is one that is
dedicated: to serving the Producer’s facility; no other Chugach consumers shall
be connected on the secondary side of the transformer. The purpose of a
dedicated transformer is to minimize any adverse impacts to Chugach

consumers, which may result from the parallel operation of Producer-owned
facilities.

Generally, for smaller installations (Class A and B facilities), a dedicated
transformer will not be required. However, this will be evaluated on an
individual basis for each Applicant requesting to interconnect to the Chugach
system.

For Class C and D facilities, a dedicated transformer will be required in all
cases. For these sizes of facilities, there will typically be a dedicated Chugach
transformer in place if the Producer’s facility contains existing loads served
by Chugach. Where this is not the case, a dedicated interconnection
transformer will need to be installed.

The specific conditions under which a dedicated transformer is required are
addressed for each class of facilities in this section of the guidelines. Where a
dedicated transformer is required to allow the interconnection of the

Producer’s facility(s), the Producer will be responsible for the associated labor
and equipment costs.

Protection and Control Devices

Certain protective functions and control equipment are necessary to ensure
that both the safety and reliability of the Chugach system are maintained.
While the Producer is responsible for the installation and maintenance of such
equipment, it should be noted that the required equipment outlined in this
section apply only to the protection of the Chugach system, not the Producer’s
facilities. Typically, the minimum protective and control equipment

Chugach Electric Association, Inc. Page 18
August 2008
Pursuant to: Effective:
U-08-138(1) December 5, 2008

RECEIVED

AUG 1 5 2008

STATE OF ALASKA
REGULATORY COMMISSION BF ALASKA



)

Interconnection and Operating Guidelines for Non-Utility Generation Section 4 I"|>"l
requirements for all classifications of Producer-owned facilities are as LLi

follows: O

Ll

e

* Paralleling Device (controlled switchgear and/or circuit breaker)

* Anti-Islanding Protective Functions

Overvoltage Protective Relaying

— Undervoltage Protective Relaying
Overfrequency Protective Relaying
Underfrequency Protective Relaying

» Synchronization Protection:

— Synchronous Generators: Automatic Synchronizing with Relay
Supervision
— Induction Generators: Speed Matching Relaying

— Power Converter Systems: Conform to the requirements of IEEE
Standard 1547, Parts 4.1.3 and 5.1.2.C.

Due to the impact that larger facilities can have on the Chugach system,
additional requirements can be necessary for such facilities, including but not
limited to:

» System Fault Protection Functions

— Ground Overcurrent Protective Relaying
— Phase-fault Protective Relaying

* Transfer Trip Capability

* Export Power Control Equipment
— Voltage Regulator/Power Factor Controller
-~ Direct Digital Control (Chugach SCADA Control)
— Power System Stabilizer

425 Telemetry and Monitoring Requirements

Telemetry generally involves the communication of measured outputs from
the Producer’s generating facility to Chugach. This can include variables such
as the status of equipment and controller functions, as well as plant .output
data (voltage, real and reactive power, power quality, etc.). Typically,
variables are transmitted with the aid of a communication channel that permits
the measurement to be interpreted at a distance from the primary detector.
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For smaller facilities, such as Class A and B installations, data telemetry is
generally not required.

For the larger classifications of facilities (Classes C and D), telemetering of
data to include interconnection status, power flows (real and reactive power)
and voltage will be required.

For specific telemetering requirements, refer to Section 430,Interconnection
Equipment Requirements by Class.

Operational Data Logging

Typically, operational data logs include recorded information on generating
unit operations such as the following:

s Key operational parameters such as voltage, real and reactive power,
frequency, etc.;

Protective equipment operations (circuit breaker trips, protective relay
targets, etc.);

Time and nature of communications with Chugach Power Control
Department personnel.

For smaller sized facilities, such as Classes A and B, operational data logging
is not required, but when such data is available or maintained by the Producer,
it shall be provided to Chugach upon request.

For Class C and D facilities, a seven (7) day digital data logger is required.
For specific parameter recording requirements, refer to Subsection 430:

Interconnection Equipment Requirements by Class, for Class C and D
facilities.

Export Power Control Equipment

For cases where the Producer and Chugach formulate a Power Purchase
Agreement for export power from the Producer’s facility, special control

equipment may be necessary depending upon the specific performance terms
of the agreement.

Generally, special control equipment will not be necessary for relatively
smaller generating facilities such as Class A and B facilities. Having larger
generating capability and capacity, Class C and D facilities may export
substantial amounts of power into the Chugach distribution system, thus these
classes of facilities may require export power control equipment. This
equipment may include Voltage Regulation Control, Power Factor
Controllers, and Power System Stabilizers, depending on the specific
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determination. Refer to the specific requirements for Class C and D under
Subsection 430 for further information.

428

Protection & Control System Testing Conformance

In all cases, the Producer’s protective relays and controls systems associated
with the interconnection shall adhere to the requirements contained in IEEE
Std. 1547.1

To allow performance and verification of functional testing as required, these
systems shall have accessible sensing inputs or testing terminal blocks, or
acceptable equivalents as determined by Chugach.

430 Interconnection Equipment Requirements By Class

430A: Equipment Requirements - Class A Facilities

L.

Application of Minimum Requirements — Class A Facilities

This portion of the Interconnection Guidelines addresses the general minimum
interconnection equipment necessary for Class A generating facilities.
Specific requirements for each individual proposed facility may vary,
depending on factors such as the location of the interconnection, the number
and proximity of adjacent Chugach consumers, and the characteristics of the
facility proposing to interconnect to the Chugach system.

Chugach has developed these minimuin requirements based on the following
assumptions as to the nature of the electric system at the point of
interconnection, and the utilization of the Producer’s energy:

1. The total non-utility generating capability (kVA), singular or
aggregate, on the interconnecting Chugach feeder is less than 10
percent of the averaged annual hourly peak demand (kVA) for that
feeder.

2. Interconnections to the Chugach distribution system are typically made
at Chugach’s standard secondary voltages on individual secondary
circuits.

3. The Producers’ generatidn is generally sized to meet all or a portion of
the Producer’s load at the point of interconnection.

4. Class A installations are assumed to connect only to single-phase
portions of the Chugach system.

Where proposed interconnections fall outside of the above parameters,
modifications to the minimum requirements may be necessary in order to
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/.

n.

w.

maintain the safety, reliability, and operational performance of the Chugach
system.

Metering Requirements — Class A Facilities

In general, Chugach only requires in/out watt-hour metering for Class A
facilities. Metering facilities shall be installed as shown in Figures A-1 and
A-2.

Interconnection Disconnect Device - Class A Facilities

An approved manual disconnect device is required for all Class A installations
(Refer to Subsection 422: Interconnection Disconnect Device, and Figure A-

1).
Interconnection Transformer - Class A Facilities

Generally, for Class A installations, a dedicated transformer for
interconnecting the Producer’s facility is not required. However, under certain
conditions the utilization of a dedicated transformer may be required.
Examples of such conditions would include the following:

1. The Producer’s total rated generating capability is at or above the
rating of the existing Chugach transformer serving the Producer’s
facilities.

2. The Producer’s electrical system characteristics' differ from Chugach’s
standard distribution voltages and configurations (Refer to Subsection
321: Standard System Voltages).

3. The Producer’s facility adversely impacts the quality of power
delivered to adjacent Chugach secondary distribution system
consumers (Refer to Section 5: Interconnected Operating

RECEIVED

Requirements). s

Where the installation of a dedicated transformer is required, the Producer will
be responsible for all labor and material costs associated with the installation.

Protection and Control Devices - Class A Facilities

The general interconnection protective and control requirements for Class A
installations are as follows:

1. Paralleling Device

a) A Chugach-approved circuit breaker is required to allow
separation of the Producer’s generation from the Chugach system
during fault conditions.
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b) This device must be capable of withstanding 220% of the []]

Chugach system voltage at the point of interconnection must have ()

sufficient interrupting capacity to interrupt the maximum &!

available fault current at its location, and be locked out when

operated by the protective relays required for interconnection.

2. Over/Under Voltage Protection

The Producer’s overvoltage and undervoltage interconnection
protective functions shall detect voltage at the point of interconnection,
and shall open the paralleling device within the times specified in the
table below, if the voltage is within the stated ranges.

Voltage Range [V] Clearing Time’
(% of nominal voltage®) (seconds)
V <50% 0.16
50% <V <88% 2.00
110% <V <120% 1.00
V>120% 0.16

b Maximum clearing time

3. Over/Under Frequency Protection

? Nominal system voltages stated in ANSI Std. C84.1-1995, Table 1.

The Producer’s over-frequency and under-frequency interconnection
protective functions shall open the paralleling device within the times
specified in the table below, if the frequency is within the stated

ranges.
Frequency Range [f] Maximum Clearing Time
(Hz) (seconds)
f>60.5 0.16
f<59.5 0.16

4. Synchronization Protection

AUG 1 § 2008

. STATE OF ALASKA
EGULATORY COMMISSION DF ALASKA

For parallel operation, the Producer’s facilities shall meet the
requirements pertaining to synchronization specified within IEEE Std.
1547, Parts 4.1.3 and 5.1.2. Specific equipment requirements are as

follows:
a) Synchronous Generator Interconnection

Synchronous generators operated in parallel with the Chugach
electric system are required to have automatic relay supervision
(Device No. 25) to verify synchronism for permissive closure of
the interconnection circuit breaker. Manual synchronizing systems
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are not approved for interconnected operation with the Chugach
system.

b) Induction Generator Interconnection

Due to the ‘slip’ inherent to induction generators, synchronous
operation cannot be precisely maintained when operating in
parallel with the Chugach system. Therefore, Chugach requires
that speed-matching relaying (Device No. 15) be utilized, set to
permit breaker (or contactor) closing when generator speed is

‘maintained above 95 percent of the Chugach system synchronous
speed at the point of interconnection.

c) Power Converter Interconnection

Power converter systems that produce a fundamental voltage
before the paralleling device is closed are capable of stand-alone
operation, thus shall be tested to meet the requirements as outlined
in IEEE Std. 1547, Part 5.1.2.A. All other power converter based

systems shall meet the requirements contained in IEEE 1547, Part
5.1.2.C.

. Ground Fault Protection

In general, Class A facilities may interconnect to the Chugach system
without the provision of ground fault protection to limit contributions
to ground faults on the Chugach system. However, in accordance with
IEEE 1547, Part 4.2.1, the Producer’s interconnection equipment must

be demonstrated to cease energization of, and disconnect from the
Chugach system under fault conditions.

VI. Telemetry and Monitoring - Class A Facilities

1. Telemetry

A telephone or data line service at the metering point is required for
Chugach’s meter telemetry. This line may be shared or dedicated,;
monthly charges will be paid by the non-utility generator.

. Monitoring

Typically, Chugach will not require power quality monitoring for
Class A facilities. However, where Chugach determines that there is
either a potential or an indication that the output from the Producer’s
facility can adversely affect the standard performance of the Chugach
electric system, or the quality of power delivered to Chugach
consumers, power quality monitoring will be required.

Chugach Electric Association, Inc.
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VIl. Operational Data Logging - Class A Facilities

vill.
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For Class A facilities, Chugach generally will not require the installation of
operational data logging equipment. However, as available or maintained by
the Producer, such logs will be made available to Chugach upon request.

RECEIVED

Export Power Control Equipment - Class A Facilities

Generally, for Class A facilities, control equipment for export power is not
required. In certain cases, depending upon the specific contractual agreement
between Chugach and the Producer, additional control equipment may be
necessary to control the amount and quality of export power. Such cases will
be reviewed on an individual basis.
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) 8 Equipment Requirements Summary - Class A Facilities

Table 5-A

Interconnection Equipment Requirements Summary
Class A Facilities (10 kVA and Less)

Equipment Requirement
All Installations '
Approved Disconnect Means Required
.Dedicated Transformer Not Required (See Note 1)
In/Out Metering Required
Paralleling Device Required
Undervoltage Protection Required
Overvoltage Protection Required
Underfrequency Protection Required
Overfrequency Protection Required
- Ground Fault Protection Not Required (See Note 2)
Transfer Trip Capability Not Required
Phase-fault Protection Not Required
Telemetry Capability Required
Power Quality Monitoring See Note 3
Export Power Control Equipment See Note 3
_Voice and Data Communication Capability Required (See Note 4)
Operational Data Logging Not Required
Synchronous and Similar Type Generators
Automatic Synchronizing w/ Relay Supervision Required‘
Induction Generators
Speed Matching Relaying Required
Power Converters
Automatic Synchronizing w/ Relay Supervision See Note 5

Note 1:
depend on specific facility characteristics.
Note 2:
meet IEEE 1547, Part 4.2.1
Note 3:
individual basis.
Note 4:
communications capability will not be required.
Note 5:

on an individual basis.

Generally, a dedicated transformer will not be required. However, the requirement will
Ground fault protection is generally not required for Class A facilities, but facility must
Requirements will depend on specific contractual agreements, and will be assessed on an
A 24-hour contact phone number must be provided to Chugach. Typically, data

Typically not required for power converters, however the requirement will be evaluated

Chugach Electric Association, Inc.
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'430B: Equipment Requirements - Class B Facilities

Application of Minimum Requirements - Class B Facilities.

This portion of the Interconnection Guidelines addresses the general minimum
interconnection equipment necessary for Class B generating facilities.
Specific requirements for each individual proposed facility may vary,

‘depending on factors such as the location of the interconnection, the number

and proximity of adjacent Chugach consumers, and the characteristics of the
facility proposing to interconnect to the Chugach system.

Chugach has developed these minimum reqmrements based on the following
assumptions as to the nature of the electric system at the point of

~interconnection, and the utilization of the Producer’s energy:

1. The total non-utility generating -capability (kVA), singular or
‘aggregate, on the interconnecting Chugach feeder is less than 15
- percent of the averaged annual hourly peak demand (kVA) for that
feeder.

2. The Producer’s generation is generally sized to meet all or a portion of
the Producer’s load at the point of interconnection.

3. Interconnections to the Chugach distribution system are typically made
at Chugach’s standard secondary voltages on individual secondary
circuits (Refer to Figure B-1).

Where proposed interconnections fall outside of the above parameters,

_mgodifications to the minimum requirements may be necessary in order to

maintain the safety, reliability, and operational performance of the Chugach
system.

Metering Requirements — Class B Facilities

In -general, Chugach only requires in/out watt-hour metering for Class B
facilities. Additional metering requirements will depend on the specifics of the
contractual agreements between Chugach and the Producer.

Interconnection Disconnect Device — Class B Facilities

An approved manual disconnect device is required for all Class B installations
(Refer to Subsection 422: Interconnection Disconnect Device, and Figure B-

1.
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IV.  Interconnection Transformer - Class B Facilities

‘Generally, for ClassB installations, a dedicated ‘transformer for inter-
connecting the Producer’s facility is not required. However, under certain
-conditions the utilization of a dedicated transformer may be required.
Examples of such conditions would include the following:

RECEIVED

1. The Producer’s total rated generating capability is at or above the

rating of the existing Chugach transformer serving the Producer’s
facilities.

. The Producer’s electrical system characteristics differ from Chugach’s
standard distribution voltages and configurations (Refer to

Subsection 321: Standard System Voltages).

. The Producer’s facility adversely impacts the quality of power

delivered to adjacent Chugach secondary distribution system con-

sumers (Refer to Section 5: Interconnected Operating Requirements).

Where the installation of a dedicated transformer is required, the Producer will
be responsible for all labor and material costs associated with the installation.

V. Protection and Control Devices - Class B Facilities

The general interconnection protective and control requirements for Class B

installations are as follows:

1. Paralleling Device

‘a) A Chugach approved circuit breaker is required to allow separa-
tion of the Producer’s generation from the Chugach system during

fault conditions.

b) This device must be capable of withstanding 220% of the
‘Chugach system voltage at the point of interconnection, must
have sufficient interrupting capacity to interrupt the maximum
available fault current at its location, and be locked out when
operated by the protective relays required for interconnection.

2. Over/Under Voltage Protection

The Producer’s overvoltage and undervoltage interconnection

protective functions shall detect voltage at the point of interconnection,
and shall open the paralleling device within the times specified in the
table below, if the voltage is within the stated ranges.
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' L
— >
Voltage Range [V] Clearing Time IIJ'
(% of nominal voltage”) ‘ (seconds) O
V <50% 0.16 T
50% <V < 88% 2.00 Y
110% <V <120% 1.00 -
V> 120% 0.16

“ Nominal system voltages stated in ANSI Std. C84.1-1995, Table 1.
b For generators with base ratings up to 30 kW, maximum clearing
times; for base ratings greater than 30 kW, default clearing times.

3. Over/Under Frequency Protection

The Producer’s over-frequency and under-frequency interconnection
protective functions shall open the paralleling device within the times
specified in the table below, if the frequency is within the stated

ranges.
Generat?r Frequency Range [f] Clearing Time*
. Base Rating (Hz) - (seconds)
£>60.5 0.16
<
$30 kW [<59.5 0.16
7> 605 - 0.16
> 30kW < {59.8-57} Adjustable 0.16 to 300°
<57 0.16 '

“For generators with base ratings up to 30 kW, maximum clearing
times; for base ratings greater than 30 kW, default clearing times.
b Chugach shall provide specific clearing times for each Producer

interconnection.

4. Synchronization Protection

For parallel operation, the Producer’s facilities shall meet the require-
. ments pertaining to synchronization specified within IEEE Std. 1547,
Parts 4.1.3 and 5.1.2. Specific equipment requirements are as follows:

a) Synchronous Generator Interconnection

Synchronous generators operated in parallel with the Chugach
electric system are required to have automatic relay supervision
(Device No. 25) to verify synchronism for permissive closure of
the interconnection circuit breaker.

* Manual synchronizing systems are not approved for
interconnected operation with the Chugach system.
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b) Induction Generator Interconnection

Due to the “slip” inherent to induction generators, synchronous
operation cannot be precisely maintained when operating in
parallel with the Chugach system. Therefore, Chugach requires
that speed-matching relaying (Device No. 15) be utilized, set to
permit breaker (or contactor) closing when generator speed is
‘maintained above 95 percent of the Chugach system synchronous
speed at the point of interconnection.

c) Power Converter Interconnection

- Power converter systems that produce a fundamental voltage
before the paralleling device is closed are capable of stand-alone

* operation, thus shall be tested to meet the requirements as outlined
-in IEEE Std. 1547, Part 5.1.2.A. All other power converter based

- systems shall meet the requirements contained in IEEE 1547, Part
5.1.2.C.

. - Ground Fault Protection

In general, Class B facilities with a total generating capability less than
40-kVA may interconnect to the Chugach system without the provision
of ground fault protection to limit contributions to ground faults on the
Chugach system. However, in accordance with IEEE 1547, Part 4.2.1,
the Producer’s interconnection equipment must be demonstrated to
cease energization of the Chugach system to which it is connected
under fault conditions on the Chugach system.

Class B facilities with a total generatmg capablhty greater that 40 kVA
may be required to provide ground fault protection (Device 5IN),
depending upon the possible fault current .contribution from the
Producer’s facilities to Chugach system ground faults. The require-
ment will be determined on an individual basis by Chugach.

Telemetry and Monitoring - Class B Facilities

1. Telemetry

A telephone or data line service at the metering point is required for
Chugach’s meter telemetry. This line may be shared or dedicated;
monthly charges will be paid by the non-utility generator.

. Monitoring

Generally, Chugach will not require power quality monitoring for
Class B facilities. However, where Chugach determines that there is
either a potential or an indication that the output from the Producer’s
facility can adversely affect the standard performance of the Chugach
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electric system, or the quality of power delivered to Chugach
consumers, power quality' monitoring will be required.

- VI.  Operational Data Logging - Glas_s B Facilities
For Class B facilities, Chugach generally will not require the installation of
operational data logging equipment. However, as available or maintained by
the Producer, such logs will be made available to Chugach upon request.
vil.

Chugach Electric Association, Inc.
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Export Power Control Equipment - Class B Facilities

Generally, for Class B facilities, control equipment for export power is not
required. In certain cases, depending upon the specific contractual agreement
between Chugach and the Producer,  additional control equipment may be

necessary to control the amount and quality of export power. Such cases will
be rev1ewed on an individual basis.
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Table 5-B LLi
Interconnection Equipment Requirements Summary Q
Class B Facilities (10 kVA to 100 kKVA) w
Equipment Requirement 2 d
‘| All Installations
- Approved Disconnect Means Required
Dedicated Transformer Not Required (See Note 1)
In/Out Metering Required
Paralleling Device Required
Undervoltage Protection Required
Overvoltage Protection Required
Underfrequency Protection Required
- Overfrequency Protection Required
Ground Fault Protection Not Required (See Note 2)
Transfer Trip Capability Not Required
Phase-fault Protection Not Required
Telemetry Capability Required
. Power Quality Monitoring See Note 3
Export Power Control Equipment See Note 3
Voice and Data Communication Capability Required (See Note 4)
Operational Data Logging Not Required
Synchronous and Similar Type Generators :
| Automatic Synchronizing w/ Relay Supervision Required
| Induction Generators
' Speed Matching Relaying Required
Power Converters
Automatic Synchronizing w/ Relay Supervision See Note 5
Note 1: Generally, a dedicated transformer will not be required. However, the requirement will
depend on specific facility characteristics.
Note 2: Ground fault protection is generally not required for Class B facilities rated 40 kVA and -
lower. Specific requirements will be reviewed and determined on an individual basis.
Note 3: Requirements will depend on specific contractual agreements, and will be assessed on an
individual basis.
Note 4: Voice communications capability required. Typically, data communications capability
will not be required.
Note 5: Typically not required for power converters, however the requirement will be evaluated
on an individual basis.
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430C: Equipment Requirements - Class C Facilities

L

/.

m.

Application of Minimum Requirements - Class C Facilities

This portion of the Interconnection Guidelines addresses the general minimum
interconnection equipment necessary for Class C generating facilities.
Specific requirements for each individual proposed facility may vary,
depending on factors such as the location of the interconnection, the number
and proximity of adjacent Chugach consumers, and the characteristics of the
facility proposing to interconnect to the Chugach system.

_Chugach has developed these minimum requirements based on the following

assumptions as to the nature of the electric system at the point of
interconnection, and the utilization of the Producer’s energy:

1. The total non-utility generating capability (kVA), singular or
~aggregate, on the interconnecting Chugach feeder is less that 20
percent of the averaged annual hourly peak demand (kVA) for that
feeder.

2. The Producer’s generation is generally sized to meet all or a portion of
the Producer’s load at the point of interconnection.

3. Interconnections to the Chugach distribution system are typically made
at Chugach’s standard secondary voltages on individual secondary
circuits (Refer to Figure C-1).

‘Where proposed interconnections fall outside of the above parameters,

modifications to the minimum requirements may be necessary in order to
maintain the safety, reliability, and operational performance of the Chugach
system.

Metering Requirements — Class C Facilities

In general, the minimum required Chugach metering for Class C facilities is
in/out watt-hour metering. Additional metering requirements, such as reactive
power energy metering (VAr-hour), real or reactive power demand metering,
or time-of-delivery metering will depend on the specifics of the contractual
agreements between Chugach and the Producer.

Interconnection Disconnect Device - Class C Facilities

An approved manual disconnect device is required for all Class C installations
(Refer to Subsection 422: Interconnection Disconnect Device, and Figure C-

1).
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IV.  Interconnection Transformer - Class C Facilities
Chugach requires that a dedicated transformer be utilized to interconnect all
Class C installations with the Chugach system.
In cases where an existing Chugach transformer serves the Producer at the
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