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Scope

This document was developed to comply with the North American Electric Reliability Council (NERC)
Reliability Standard FAC-001-3, Facility Connection Requirements. Facility connection and
performance requirements are established to avoid adverse impacts on reliability, meet NERC
standards and to ensure that public safety is maintained. These requirements address connection
requirements for Generation, Transmission and End-User facilities.

BWL Electric System Overview

The BWL electric system is comprised of two voltage classes, tfransmission and distribution. The BWL
looped electric fransmission system operates at 138 kV distributing bulk power supplied by the
neighboring ITC 138 kV transmission system and power directly from REO Station and Delta Energy
Park generators stepped up from 13.8kV. The BWL radial distribution system operates at 13.2 kV and
4.16 kV. The 13.2 kV distribution system is supplied by BWL 138 kV transmission substations. The 4.16 kV
distribution systems are supplied by 13.2 kV distribution circuits. Each distribution feeder circuit has tie
switch connections with one or more adjacent circuit feeders throughout the radial route.

R1: Connection Requirements

GENERATION AND TRANSMISSION FACILITIES

Planning and Operation

The electric transmission system is used to transmit power from generation and transmission stations to
step-down substations, to permit the exchange of power with neighboring fransmission systems, and
to accommodate inadvertent or fransmission grid loop power flows that may occur due to
operations of the other inferconnected systems. The transmission system is designed so that
reasonably foreseeable normal and contingency conditions do noft result in equipment damage or
loss of load in a major portion of the electric system. The looped electric tfransmission system is thus
capable of withstanding the forced outage of any single element. The single contingency should
then not result in the loss of load unless bus voltages are impacted. The BWL electric transmission
system may be able to accommodate a second concurrent electric system element contingency
based on relative geographic locations but is not intentionally designed to do so.

Protective Relaying

The transmission system is protected by a variety of directional phases, pilot wire, and directional
ground overcurrent relays. This approach allows rapid detection and isolation of faults while allowing
normal loads and tolerating abnormal load dynamics with minimal effect on the overall BWL electric
system.
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Interconnection

The potential hazards associated with high voltage systems and the essential need of the electric
fransmission system require specific work rules. These rules are to protect the public, BWL worker, and
assure overall electric system operating integrity. Inferconnection to the BWL electric transmission
system, by way of generation or transmission facility, shall not create any safety hazards in the
fransmission system or detract from the safety of the existing system. Also, interconnection
configurations shall consider accommodating BWL electric transmission first contingency events that
may impact scheduled maintenance of the interconnected systems and the need for overall BWL
electric system integrity during such maintenance.

END-USER FACILITIES

Planning and Operation

The electric distribution system provides electric service from the electric substation to the customer’s
metering point. The high voltage portion of the distribution circuit (13.2 kV and 4.16 kV) is referred to
as the “primary” and any lower voltage (commonly 480 V, 277 V, 240 V, 208 V, and 120 V) is referred
to as the “secondary”. The distribution circuit is designed to provide adequate electric service to the
customer in an economical and reliable manner. The BWL primary distribution circuits are three
phase, four wire, grounded wye designs. The maximum design capacity of a circuit is based on
industry and BWL design standards. The capacity for a 13.2 kV circuit is typically 8 MVA while 4.16 kV
circuits are limited by cable size and voltage. The distribution circuit is capable of anficipated
overloads of up to 125% rated load for periods not to exceed 8 hours. Distribution circuits are also
designed to limit short circuit within BWL equipment ratings, meet power quality requirements, and
reliability needs. Such needs are measured by the number and duration of customer interruptions.

Protective Relaying

The distribution system is protected by three-phase primary voltage breakers with phase and neutral
overcurrent protection and reclosing relays at the substation. The phase and overcurrent relays have
both inverse-time and instantaneous overcurrent elements. The reclosing relays are active on 13.2 kV
overhead circuits from 138 kV fransmission substations.

The primary distribution circuit includes ancillary protection by a variety of three-phase pole mounted
reclosers, sectionalizes and single-phase fuses and sectionalizes. The three-phase reclosers and
sectionalizers are equipped with electronic controls that allow some flexibility to adjust sensitivity. The
single-phase sectionalizers are designed with a specific sensitivity, as are single-phase fuses within
fault interrupt ratings. Thus, single-phase protection devices must be replaced to accommodate
different sensitivity or fault levels.

The secondary distribution system generally relies on primary protection of the BWL equipment
supplying the secondary system. Thus, the protection is typically primary single fuses with limited fault
interrupt ratings and specific sensitivity. Thus, a fault will likely interrupt all services connected to the
secondary distribution system supplied by the same BWL supply equipment. Some cable-in-duct
secondary distribution systems are protected with fast acting current limiting cable fuses rated o
interrupt within one-half cycle when current levels approach cable melt values based on cable size.
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The aforementioned protective devices automatically disconnect any portion of the system that
faults thus minimizing the portion of the system or circuit that is isolated. The fault must not be allowed
to exist for any significant period of time. The sensitivity of the protective devices must allow normal
load to be served without interruption. Substation circuit reclosers are designed to reclose after
automatically opening the circuit to isolate faults. Typically, the initial reclose may occur in less than a
second with as many as three recloses within one minute.

Interconnection

The potential hazards associated with high voltage systems require specific work rules. These rules are
to protect the public, BWL worker, and assure electric distribution system operating integrity.
Interconnection to the BWL electric distribution system shall not create any safety hazards in the
distribution system or detract from the safety of the existing system. Also, the reverse power flow
conditions that generators are capable of producing must be evaluated to ensure that safety and
proper coordination is not compromised.

AUROA Protection
The end-user is responsible for protecting their own equipment from an AUROA event.

TECHNICAL REQUIREMENTS

The following details present the technical requirements for interconnection of the Project. The BWL
has adopted IEEE Std. 1547, Standard for Interconnecting Distributed Resources with Electric Power
Systems to simplify the technical requirements. Certain requirements, as specified by this document,
must be met to provide compatibility between the Project and the BWL's electric system, and to
assure that the safety and reliability of the electric system is not degraded by the interconnection.

The data that the BWL requires to evaluate the proposed interconnection is documented in the
appropriate Appendices. A site plan, one-line diagrams, and interconnection protection system
details of the Project are required as part of the application data. All manufacturer supplied data
packages should also be included.

The physically closest available system voltage, as well as equipment and operational constraints
influence the chosen point of intferconnection. The BWL has the ultimate authority to determine the
acceptability of a particular POL. Any new line construction to connect the Project to the BWL's
electric system will be undertaken by the BWL atf the Project Developer's expense. Interconnection
line(s) will terminate on a termination structure provided by the Project Developer.

The Project Developer is responsible for ensuring that structural material strengths are adequate for all
requirements, incorporating appropriate safety factors. Upon written request, the BWL will provide line
tension information for maximum dead-end tensions under heavy icing conditions. The structure must
be designed for this maximum line fension along with an adequate margin of safety. Electrical
clearances shall comply with requirements of the National Electrical Safety Code. The installation of
disconnect switches, bus support insulators, and other equipment shall comply with accepted
industry practices.

Regardless of the technology of the interconnection, for simplicity for all Projects, the interconnection
relaying system must be certified by a nationally recognized testing laboratory to meet IEEE Std. 1547.
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The data submitted for review must include information from the manufacturer indicating such
certification, and the manufacturer must placard the equipment such that a field inspection can
verify the certification. A copy of this standard may be obtained (for a fee) from the Institute of
Electrical and Electronics Engineers (www.ieee.org). The interconnection relaying design
requirements are infended to assure protection of the BWL electric system. Any additional relaying
which may be necessary to protect equipment, at the Project, is solely the responsibility of the Project
Developer to determine, design, and apply. The relaying requirements will vary with the capacity
rating of the Project, the type of generation being used, and the mode of operation (Flow-back or
Non-Flow-back). All relaying proposed by the Project Developer to satisfy these requirements must be
submitted for review and approved by the BWL.

Utility grade relays are required. All relays must be equipped with targets or other visible indicators to
indicate that the relay has operated. If the protective system uses AC power as the conftrol voltage, it
must be designed to disconnect the generation from the BWL electric system if the AC control power
is lost. The relay system must be designed such that the Project Developer is prevented from
energizing the BWL electric system when/if that system is de-energized. SEL digital relays are preferred.

For situations where the Project will only be operated in parallel with the BWL's electric system for a
short duration (100 milliseconds or less), as in a make-before-break automatic tfransfer scheme, no
additional relaying is required. Such momentary paralleling requires a modern integrated Automatic
Transfer Switch (ATS) system, which is incapable of paralleling the Project with the BWL’s electric
system. The ATS must be tested, verified, and documented by the Project Developer for proper
operation at least every 2 years. A BWL representative should be present during this testing.

All relaying must be connected to instrument tfransformers. All current connections shall be
connected into current transformers (CTs). All CTs shall be rated to provide no more than 5 amperes
secondary current for all normal load conditions, and must be designed for relaying use, with an
"accuracy class” of at least C50. Current transformers with an accuracy class designation such as T50
are NOT acceptable. For three-phase systems, all three phases must be equipped with CTs. All
potential connections must be connected into voltage transformers (VTs). For single-phase
connections, the VTs shall be provided such that the secondary voltage does not exceed 120 volts for
normal operations. For three-phase connections, the VTs shall be provided such that the line-to-line
voltage does not exceed 120 volts for normal operation, and both the primary and secondary of the
VTs shall be connected for grounded-wye connections.

Direct Transfer Trip (DTT) is generally not required for Induction or Inverter-Type Projects. Direct Transfer
Trip is generally not required for Synchronous Projects that will operate in the Non-Flow-back Mode
since a more economic reverse power relay scheme can usually meet the requirements. For
Synchronous Flowback Projects, the need for DTT is determined based on the location of the POI. The
BWL requires DTT when the total generation within a protective zone is greater than 33% of the
minimum BWL load that could be isolated along with the generation. This prevents sustained isolated

operation of the generation for conditions where Project protective relaying may not otherwise
operate. Direct transfer trip adds to the cost and complexity of an interconnection. A DTT tfransmitter
is required for each BWL protective device whose operation could result in sustained isolated
operation of the Project. An associated DTT receiver at the Project is required for each DTT transmitter.
A Data Circuit is required between each fransmitter and receiver. Telemetry is required to monitor
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status of the DTT communication, even if telemetry would not otherwise have been required. At the
Project Developer’'s expense, the BWL will provide the receiver(s) that the Project Developer must
install, and the BWL will install the transmitter(s) at the appropriate BWL protective devices.

If metering for “Flow-back” Mode is not present, reverse power protection must be provided. The
reverse power relaying will detect power flow from the Project into the BWL system, and operation of
the reverse power relaying will separate the Project from the BWL system.

The BWL employs automatic multiple-shot reclosing on most of the BWL's circuit breakers and circuit
reclosers to increase the reliability of service to its customers. The Project Developer is advised to
consider the effects of Automatic Reclosing to assure that the Project’s internal equipment will not be
damaged. In addition to the risk of damage to the Project, an out-of-phase reclosing operation may
also present a hazard to BWL equipment since this equipment may not be rated or built to withstand
this type of reclosing. To prevent out-of-phase reclosing, circuit breakers can be modified with
voltage check relays. These relays block reclosing until the parallel generation is separated and the
line is "de- energized." If the Project can be connected to more than one circuit, these revisions may
be required on the alternate circuit(s) as well. The BWL will determine relaying and control equipment
that needs to be installed to protect its own equipment from out-of-phase reclosing. Installation of this
protection will be undertaken by the BWL at the Project Developer's expense.

The BWL also installs single-phase fuses on its distribution circuits to increase the reliability of service to
its customers. Three-phase generator installations may require replacement of fuses with three-phase
circuit breakers or circuit reclosers at the Project Developer’s expense.

SPECIFIC REQUIREMENTS

Synchronous Projects

If the interconnection system is certified by a nationally recognized testing laboratory to satisfy all
requirements of IEEE Std. 1547, no additional equipment is required. To satisfy IEEE Std. 1547
requirements for disconnection for faults, each generator must be equipped with voltage-controlled
overcurrent relays. These relays shall measure and respond to currents and voltages in all three
phases. Also, out-of-step relaying may be required as suggested in IEEE Std. 1547 for loss-of-
synchronism conditions if the apparent voltage flicker from a loss-of-synchronism condition exceeds
5%. If the interconnection system is not certified to safisfy requirements of IEEE Std. 1547,
under/overvoltage, under/overfrequency, and voltage-controlled overcurrent relays will be required.
The under/overvoltage relaying must be either a three-phase relay or three single-phase relays. Three-
phase voltage conftrolled overcurrent relaying must be provided. All protection must use ufility grade
relays. In order to minimize damage to both Project equipment and to BWL system equipment for loss-
of- synchronism (also called out-of-step), and to minimize disruptions to other BWL customers in the
areaq,

out-of-step relaying may also be required. The BWL has evaluated and approved a relay for this
purpose, which would usually be installed at the same location as the metering, and would isolate
the Project from the BWL system.
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For inferconnection to BWL grounded electric distribution systems (13.2kV or less), an isolation
fransformer may be required for three-phase Synchronous Generator Facilities. Protection must be
provided for internal faults in the isolating transformer; fuses are acceptable. Reference Appendix C
for a typical One-Line diagram. The Project Developer may consider a choice of the following
fransformer connections:

1. A grounded-wye - grounded-wye fransformer connection is acceptable only if the Project’s
single line-to-ground fault current contribution is less than the Project’s three-phase fault current
contribution at the POI.

2. Grounded-wye (BWL side) secondary connection, delta (Project side) primary connection.

Ground fault detection for BWL faults must be provided, and will consist of a (51N) overcurrent relay.
The specific application of this relay will depend on the connection of the isolation transformer:

1. If a grounded-wye - grounded-wye transformer connection is used; a time overcurrent
relay must be connected into a CT located on the BWL side isolation transformer neutral
connection.

2. If a grounded-wye (BWL side), delta (Project side) connection is used, a fime overcurrent
relay must be connected into a current tfransformer located in the BWL-side isolation
fransformer neutral connection. This fime overcurrent relay must have a very-inverse time
characteristic.

Induction Projects

If the interconnection system is certified by a nationally recognized testing laboratory to satisfy all
requirements of IEEE Std. 1547, no additional equipment is required. To satisfy IEEE Std. 1547
requirements for disconnection for faults, each generator must be equipped with voltage-controlled
overcurrent relays. These relays shall measure and respond to currents and voltages in all three
phases. Also, out-of-step relaying may be required as suggested in IEEE Std. 1547 for loss-of-
synchronism conditions if the apparent voltage flicker from a loss-of-synchronism condition exceeds
5%. If the interconnection system is not certified to safisfy requirements of IEEE Std. 1547,
under/overvoltage, under/overfrequency, and voltage-controlled overcurrent relays will be required.
The under/overvoltage relays must monitor all three phases. All protection must use utility grade
relays.

For interconnection to BWL grounded electric distribution systems (13.2kV or less), an isolation
fransformer may be required for three-phase Induction Generator Facilities. Protection must be
provided for internal faults in the isolating transformer; fuses are acceptable. Reference Appendix C
for a typical One-Line diagram. The Project Developer may consider a choice of the following
fransformer connections:
1. A grounded-wye - grounded-wye transformer connection is acceptable only if the
Project’s single line-to-ground fault current contribution is less than the Project’s three-
phase fault current contribution at the POI.

2. Grounded-wye (BWL side) secondary connection, delta (Project side) primary
connection.
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In cases where it can be shown that self excitation of the induction generator cannot occur when
isolated from the BWL, the BWL may waive the requirement that the Project Developer provide
protection for BWL system ground faults. Otherwise ground fault detection for BWL faults must be
provided, and will consist of a (51N) overcurrent relay. The specific application of this relay will
depend on the connection of the isolation tfransformer:

1. If a grounded-wye - grounded-wye transformer connection is used; a time overcurrent
relay must be connected into a CT located on the BWL side isolation transformer neutral
connection.

2. If a grounded-wye (BWL side), delta (Project side) connection is used, a fime overcurrent
relay must be connected into a current transformer located in the BWL-side isolation
fransformer neutral connection.

NOTE: This time overcurrent relay must have a very-inverse time characteristic.

Inverter-Type Projects

If the interconnection system is certified by a nationally recognized testing laboratory to satisfy all
requirements of IEEE Std. 1547, no additional equipment is required. If the interconnection system is
not certified to satisfy requirements of |EEE Std. 1547, under/overvoltage, and under/overfrequency,
will be required. The under/overvoltage relays must monitor all three phases. All protection must use
Utility grade relays. If an isolation transformer is used for three-phase installations, the isolation
transformer (without generation on-line) must be incapable of producing ground fault current to the
BWL system such as a grounded-wye (BWL side) secondary connection, delta (Project side) primary
connection. Protection must be provided for internal faults in the isolating transformer; fuses are
acceptable. If the inverter has passed a certified anti-island test, the BWL may waive the requirement
that the Project Developer provide protection for BWL system ground faults. Otherwise ground fault
detection for BWL faults must be provided, and will consist of a (51N) overcurrent relay. The
grounded-wye (BWL side), delta (Project side) connection requires a time overcurrent relay
connected intfo a current transformer located in the BWL-side fransformer neutral. This time
overcurrent relay must have a very-inverse time characteristic. Reference Appendix C for a typical
One-Line diagram for induction generation.

MISCELLANEOUS OPERATIONAL REQUIREMENTS

Standby Power

Standby power will be provided under the terms of the BWL Rules and Regulations for Electric Service
an approved rate sef forth in the BWL Rate Schedule. The Project Developer should be aware that
such standby power may require a separate meter be installed at the Project. If the Project is outside
of the BWL's franchise areaq, it will be the Project Developer's responsibility to arrange contractually
and technically for the supply of its facility’s standby, maintenance, and any supplemental power
needs.

System Stability and Site Limitations
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The Stiffness Ratio is the combined three-phase short circuit capability of the Project and the BWL
divided by the short circuit capability of the Project measured at the POI. A stability study may be
required for Projects with a Stiffness Ratio of less than 40. Five times the generator rated kVA will be
used as a proxy for short circuit current contribution for induction generators. For synchronous
Projects, with a Stiffness Ratio of less than 40, the BWL requires special generator trip schemes or loss of
synchronism (out-of-step) relay protection. If the apparent voltage flicker from a loss-of-synchronism
condition exceeds 5%, an out-of-step relay will be required. This type of protection is typically applied
at the POI and frips the entire Project off-line, if instability is detected, to protect the BWL electric
system and its customers. If the project Developer chooses not to provide for mitigation of
unacceptable voltage flicker (above five percent), the BWL may disallow the interconnection of the
Project or require a new dedicated interconnection at the Project Developer's expense.

The Project Developer is responsible for evaluating the consequences of unstable generator
operation or voltage transients on the Project equipment and determining, designing, and applying
any relaying which may be necessary to protect that equipment. This type of protection is typically
applied on individual generators to protect the generator facilities. The BWL will determine if
operation of the Project will create objectionable voltage flicker and/or disturbances to other BWL
customers and develop any required mitigation measures at the Project Developer's expense.

REVENUE METERING

Installation of BWL metering equipment and applicable rates, including sale of energy to the BWL
shall be in accordance with the BWL Rules and Regulations for Electric Service and BWL Rate
Schedule. The BWL will own, operate, and maintain all required biling metering equipment at the
Project. The billing metering will meter both real and reactive interconnection flows between the
Project and the BWL electric system. Where applicable, separate metering of station power may be
required to accurately meter the generation facility load when the Project is off-line. The Project
Developer shall provide authorized employees and agents of the BWL access fo the premises at all
fimes to install, furn on, disconnect, inspect, test, read, repair, or remove the metering equipment. The
Project Developer may, at its option, have a representative witness this work. The Project Developer
may be required to provide, at no cost to the BWL, a dedicated dial-up voice- grade circuit (POTS
line) to allow remote access to the billing meter by the BWL. This circuit shall be terminated within ten
feet of the meter involved. The metering installations shall be constructed in accordance with the
practices, which normally apply to the construction of metering installations for residential,
commercial, or industrial customers. For Projects with multiple generators, metering of each generator
may be required. When practical, multiple generators may be metered at a common point provided
the metered quantity represents only the gross generator output. The BWL shall supply to the Project
Developer all required metering equipment and the standard detailed specifications and
requirements relating to the location, construction, and access of the metering installation and will
provide consultation pertaining to the meter installation as required. The BWL will endeavor to
coordinate the delivery of these materials with the Project Developer’s installation schedule.
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The Project Developer may be required o provide a mounting surface for the metering equipment, a
conduit for instrument transformer secondary wiring to meter cabinets, and a conduit for
communication links as required. The mounting surface and location must meet the BWL's
specifications and requirements.

The responsibility for installation of the equipment is shared between the BWL and the Project
Developer. The Project Developer may be required to install some of the metering equipment on its
side of the PO, including cabinets, conduits, and mounting surfaces. The BWL shall install the
instrument fransformers, the meters, and communication links. The BWL will endeavor to coordinate
the installation of these items with the Project Developer's schedule during normal scheduled business
hours.

Non-Flow-back Projects
A BWL meter will be installed that only records energy deliveries to the Project.
Flow-back Projects

Special billing metering will be required. If telemetering is required, the billing metering will be
included as part of the telemetering installation.

COMMUNICATIONS

The BWL will determine the need for data and operational status and control communications and
the type(s) of communication systems to be utilized. In the event such direct communications are
required, the customer shall be responsible for the ordering, acquiring, installation, maintenance, and
ongoing costs of the required analog phone line(s) including the monthly charges for the telephone
lines and any rental equipment required by the local telephone provider. All telephone circuits (both
voice and data) must be analog circuits. At the BWL's discretion, the BWL may select an alternative
communication method, such as wireless or fiber optic communications. Regardless of the method,
the Project Developer will be responsible for all costs associated with the material and installation,
whereas the BWL will be responsible to define the specific communication requirements.

A dedicated dial-up voice-grade circuit (POTS line) is required for access to the billing meter by the
BWL. When DTT is required, a modular RJ-11 jack must also be installed within six feet of the billing
metering equipment, to allow the BWL to use this circuit for voice communication with personnel
performing master station checkout of the RTU. This dial-up voice-grade circuit shall be a local
telephone company provided business measured line without dial-in or dial-out call restrictions.

If DTT is required, a separate dedicated 4-wire, Class A, Data Circuit must be installed and protected
as specified by the local telephone provider for each DTT receiver and for the RTU. The circuit must be
installed in rigid metallic conduit from the RTU and each DTT receiver to the point of connection to
the telephone utility equipment. Wall space must be provided for adjacent mounting next to the
telephone board, of the biling metering panel and a telemetry enclosure. The billing metering panel
is typically 60 inches high by 48 inches wide and the telemetry enclosure is typically 24 inches high by
24 inches wide.
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A clear space of 4.5 feet in front of this equipment is required to permit maintenance and testing. A
review of each installation shall be made to determine the location and space requirements most
agreeable to the BWL and the Project Developer.

INTERCONNECT APPLICATION
(Ref. Figure 1 the Interconnection Process)

A BWL customer desiring to utilize cogeneration or small power production equipment
inferconnected to the BWL electric system shall first make application with the BWL Generator
Interconnection Application form (Appendix A) with the additional appropriate form(s) (Appendix B &
C) by size and type of generation contained herein. The application, required interconnection data,
and an application fee are all together needed for a complete submittal.

The BWL will acknowledge receipt of the application, data, application fee, and proceed to review
the data for completeness and system impact. Small inferconnect systems found in compliance with
the BWL system parameters outlined above and for parallel operation with the BWL will be verified by
inspection and the customer authorized to operate the interconnected equipment by an authorized
BWL representative on the Application form.

In the event the BWL review determines further analytical studies to accommodate the impact and
installation of the interconnect facilities is needed an Interconnection Study Agreement (Appendix D)
must be executed. Upon completion of the study an Interconnection and Operation Agreement
(Appendix E) will be prepared by the BWL based on the Interconnection Study. The Operation
Agreement shall be duly executed before the BWL project is implemented to connect the customer’s
facilities to the BWL electric system.

PROJECT DESIGN AND CONSTRUCTION

After the Interconnection and Operating Agreement is executed, the BWL will proceed to acquire
necessary rights-of-way, procure required equipment, and design and construct the BWL portion of
the Interconnection Facilities.

ONGOING OPERATIONS

The Project Developer and BWL will exchange contact information and update this information from
fime to time.
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FIGURE 1: INTERCONNECTION PROCESS
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R2: Third Party Facility Interconnection Requirements

In the event of an Entity inferested in connecting to BWL generation that is used to interconnect to
the interconnected Transmission systems, will be required to adhere to the BWL published procedural
guidelines.

The BWL, as a Generator Owner, shall within 45 days of having an executed Agreement to evaluate
the reliability impact of inferconnecting a third-party Facility fo the existing Generating Facility that is
used fo inferconnect to the interconnected Transmission System, document and publish its Facility
connection requirements. The BWL shall make available evidence that it has met all applicable
requirements as stated in Requirement R2.

As the BWL is both a Generator Owner and Transmission Owner, the Transmission Owner will be aware
of any generation added at BWL generation facilities and shall adhere to the interconnection
procedures accordingly.

R3: SYSTEM PERFORMANCE PLANS

3.1 Coordination with ITC

The BWL keeps ITC informed of all facility interconnection projects such as a high voltage substation or
a generating station by email or written letter. For an ITC transmission line to BWL End-User project
such as College Substation, BWL expresses interest in the interconnection to ITC. After the Facility
Inferconnection Study Agreement is done and fees are paid, a kick-off /scoping meeting is held to
develop a scope document for a System Impact Study to be done by ITC. After the study is finished, a
joint meeting is held to evaluate the reliability impact of the new facilities and their connection on the
interconnected systems and make jointly coordinated recommendations.

For a new generation project such as the Reo Town Facility, the BWL performs a Transmission Planning
Study to evaluate the reliability impact of this new facility on the existing transmission system and
share its findings with ITC to check if it agrees with similar study by ITC through email communications.
Once the impact of the new project is known to both BWL and ITC, meetings are held for joint
evaluation and recommendations.

3-1.1 Procedures for coordinated joint studies of new facilities and their impacts on the
interconnected transmissions systems.

The procedures for coordinated joint studies of new facilities and theirimpacts on the inferconnected
transmissions systems as follows:

1. The Facility Interconnection Study is started with a kick-off/scoping meeting to develop a scope of
study.

2. The Planning Engineers gather system data required for the new Facility Interconnection and
perform the study using BWL System Planning Criteria as stipulated in Electric System Design &
Operation Criteria, Rev.1. and all other applicable NERC Reliability Standards and applicable
Regional, Sub-regional, Power Pool, and individual system planning criteria and facility connection
requirements.
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3. The project assessment will include steady-state, short-circuit, and dynamic studies as necessary to
evaluate system performance in accordance with Reliability Standard TPL-001-4. The study should
also consider alternatives for cost effective solution.

4. The purpose of this study is to provide an initial assessment of the projects impact. The results of the
study will indicate whether the transmission system is capable of accommodating the new facility
with minimal or no system upgrade.

5. The cost associated with any equipment modifications shall be the responsibility of the requesting
party. The requesting party shall also be responsible for obtaining any required Right-of-Way (ROW) or
easements from landowners, as well as any required permits needed for the interconnection.

6. If no upgrade is needed, then project cost and time required are estimated. In case system
upgrade is needed, then the project is sent for detailed System Planning and Analysis work.

7. Joint meetings are held at different phases of development to evaluate the results of system
impact study, cost estimates, time schedule and design details and jointly coordinated
recommendations are made.

3-1.2 Procedures for notification of new or modified facilities to others (those responsible for the
reliability of the interconnected transmission system) as soon as feasible.

Any entity seeking to interconnect, generation, tfransmission, or end-user facilities shall contact as
soon as feasible:

Utility Services

Board of Water & Light

PO Box 13007

Lansing, Michigan 48901-3007
Phone: (517) 702-6700

The requesting entity shall provide all required technical information needed to evaluate impact of
the proposed facilities on the generation, transmission, and/or end-user facilities.

The BWL will make notification of new or modified facilities as soon as feasible by email and letters to
ITC, MISO and RF who are responsible for the reliability of the intferconnected fransmission system.

3-1.3 Procedures for confirming of new or modified facilities to others (those responsible for the
reliability of affected systems) are within a Balancing Authority Area’s metered boundaries.

The BWL will confirm with ITC, MISO and RF that the new or materially modified fransmission facilities
are within the Balancing Authority Area’s metered boundaries.

3-1.4 Voltage level and MW and MVAR capacity or demand at point of connection.

The Project Developer needs to assure sufficient voltage regulation at its facility to assure satisfactory
generator operation over the range of voltage variation expected on the BWL electric system. Any
isolating transformer to be installed must comply with the current ANSI Standard C57.12. The
transformer must have voltage taps on the high and/or low voltage windings. The proper selection
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and specification of transformer impedance is important relative to enabling the proposed Project to
meet the BWL's reactive power requirements. The isolation transformer configuration will be
considered by the BWL during the Application Data review following submittal of the Application. The
significant cost and procurement time of some fransformers should encourage the Project Developer
to consult with the BWL prior to submitting an application or procuring the transformer(s).

The voltage level of a new facility interconnection will be determined the point of inferconnection
with the BWL system. The customer load requirements of the new facilities will be determined based
on joint studies.

For transmission inferconnection, the nominal voltage is 138kV. The maximum normal voltage is 148 kV
(1.05 PU) and the minimum normal voltage is 135.2kV (.98 PU). The minimum emergency voltage is
131.1kV (0.95 PU).

For fransmission interconnection, the nominal voltage is 138kV. The maximum normal voltage is 148 kV
(1.05 PU) and the minimum normal voltage is 135.2kV (.98 PU). The minimum emergency voltage is
131.1kV (0.95 PU).

3-1.5 Breaker Duty and Surge Protection.

An isolation device would be placed at the Point of Interconnection (POI). It can be a circuit breaker,
circuit switcher, pole top switch, load-break disconnect, etc., depending on the electrical system
configuration. The following are required of the isolation device:

* Must be approved for use on the BWL system.

* Must comply with current relevant ANSI and/or IEEE Standards.

* Must have load break capability, unless used in series with a three-phase interrupting device.

* Must be rated for the application.

* « [f used as part of a protective relaying scheme, it must have adequate interrupting capability.
The BWL will provide maximum short circuit currents and X/R ratios available at the POl upon request.
* Must be operable and accessible by the BWL at all fimes (24 hours a day, 7 days a week)

The BWL will determine if the isolation device will be used as a protective fagging point. If the
determination is so made, the device must have a visible open break, provisions for padlocking in the
open position and it must be gang operated. If the device has automatic operation, the controls
must be located remote from the device.

Surge protection shall be provided by surge arresters that will be selected to coordinate with the BIL
rating of major equipment components.

All the equipment must be grounded properly so as to ensure that protection system operates
properly as designed.
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3-1.46 System Protection and Coordination

The BWL system protection requirements are intended to protect BWL's tfransmission and generation
and distribution systems from equipment damage, to ensure the safety of the general public, BWL
and other utility personnel, to minimize any adverse operating conditions affecting BWL and its
customers and to comply with NERC or BWL operating criteria. Natural hazards (lightning, ice, and
wind), human interference (vehicles, vandalism) and electrical equipment malfunction can cause
damage to the electric transmission and distribution system. Such causes can result in short circuits or
faults, as commonly referenced in the utility industry. Faults create a safety hazard for personnel,
jeopardize the stability of the entire electrical network, and can impose severe damage to
equipment. All of the electrical equipment that comprises a utility network is protected by the various
protection systems. Generation or other new electric energy sources connected in parallel with the
electric tfransmission and distribution system have the potential to create two problems for the ufility,
as follows:

1. Provides an additional energy source(s) that increase fault current magnitudes. This additional fault
current can interfere with the operation of existing protective devices on the system.

2. The generation or other electric energy source, along with a portion of the BWL electric system, can
become isolated from the bulk of the electric system. Such isolation is commonly referred to as
islanding and is considered most unsafe and thus is not an acceptable mode of operation.

The maijority of faults on an overhead electric system are transient in nature. By quickly de-energizing
the line and then automatically re-energizing or reclosing it, the overhead fault is usually cleared and
the system returned to service. The BWL follows the common utility practice of reclosing the circuit
breaker of the overhead 13.2 kV circuits originating at 138 kV transmission substations. Remote
reclosing methods may be used elsewhere in the circuit. Generating equipment connected to
electric systems utilizing reclosing protection schemes can experience severe damage during
automatic reclosing. The damage is often the result of the reconnection of the electric system and
generator being out of synchronism. Such an event may result in a hazard and/or damage to both
the BWL and the customer systems.

Studies must then be performed to evaluate any adverse effects to the electric system, solutions to
prevent such effects, and required modification of the BWL electric system including system
protection. The extent of any modifications is dependent upon both the size of the generation or
other electric source and the electrical characteristic of the BWL electric system at and near the
point of common coupling. Thus, the BWL will require, in most cases, the customer-owned generation
to have BWL specified protection systems at the point of interconnection dedicated to protect the
BWL electrical system.

The customer is also responsible for protecting customer-owned equipment directly impacted by the
aforementioned natural, human, equipment malfunction hazards, along with BWL protection device
and reclosing operations.

The relay settings as detailed in this section will generally conform to the values specified in IEEE Std.
1547 as applied in the vast majority of applications. The BWL will issue relay settings for each
individual project that will address the settings for these protective functions. However, the
customer will be responsible for communicating any proposed changes or modifications to the
protective relay settings to the BWL. All voltages will be adjusted for the specific VT ratio, and all
currents will be adjusted for the specific CT ratio.
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Undervoltage Relays

If an interconnection system which is certified to meet [EEE Std. 1547 is used, the undervoltage
setpoints as defined in IEEE Std. 1547 will be used initially. Otherwise, the undervoltage relays will
initially be set to trip at 88% of the nominal primary voltage at the relay location, and must reset from
a trip condition if the voltage increases to 0% of the nominal primary voltage at the relay location. In
order to accommodate variations in this criteria, the trip point of the relays shall be adjustable over a
range of 70% of the nominal voltage to 90% of the nominal voltage. The frip time shall not exceed 1.0
seconds at ?0% of the relay setting.

Overvoltage Relays

If an interconnection system which is certified to meet [EEE Std. 1547 is used, the overvoltage setpoints
as defined in IEEE Std. 1547 will be used initially. Two steps of overvoltage relaying are required. For
the first overvoltage set point, the overvoltage relays will initially be set to frip at 107% of the nominal
primary voltage at the relay location, and must reset from a trip condition if the voltage decreases to
105% of the nominal primary voltage, at the relay location. In order to accommodate variations in this
criteria, the trip point of the relays shall be adjustable over a range of 105% of the nominal voltage to
120% of the nominal voltage. The trip time shall not exceed 1.0 seconds at 110% of the relay setting.
For the second overvoltage set point, the overvoltage relays will initially be set to trip at 120% of the
nominal primary voltage at the relay location, and must reset from a trip condition if the voltage
decreases to 118% of the nominal primary voltage at the relay location. In order to accommodate
variations in this criteria, the trip point of the relays shall be adjustable over a range of 115% of the
nominal voltage to 140% of the nominal voltage. The frip fime shall be instantaneous (relay operating
fime not to exceed 0.02 seconds at 110% of the frip setting).

Underfrequency Relays

If an inferconnection system which is certified to meet |[EEE Std. 1547 is used, the underfrequency
setpoints as defined in IEEE Std. 1547 will be used inifially. Otherwise, the underfrequency relay will
initially be set for a trip point of 58.5 Hz, and must trip within 0.2 seconds. Relays with an inverse time
characteristic (where the trip fime changes with respect to the applied frequency) are not
acceptable. These relays must respond reliably for applied source voltages as low as 70% of the
nominal voltage.

51V Relays - Voltage Controlled Overcurrent Relays

For synchronous generator applications, the (51V) relays must be set to detect any phase faults that
may occur between the generator and the nearest three-phase fault clearing device on the BWL
system. Since these faults may take up to 1-second to detect and isolate, the appropriate saturated
direct-axis reactance of the generator will be used depending on its fime constants. The settings of
this device will consider the relay manufacturer's recommended practice for the type of generator
and prime mover (mechanical energy source), and will be determined by the BWL for the specific
system application.

59N Relay - Ground Fault Detection
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This relay will be applied to detect ground faults on the BWL system when the Project is connected to
a grounded BWL system via an ungrounded transformer winding. This relay will initially be set for a 10%
shift in the apparent power system neutral. For an ungrounded-wye transformer winding with a single
120 V secondary VT, the setting will initially be 12 Volts. For a delta fransformer winding with broken

delta 120 V secondary VTs, the setting will initially be 20 Volts. The time delay will initially be 1 second.

51N Relay - Ground Fault Detection

This relay will be applied to detect ground faults on the BWL system when the Project is connected to
a grounded BWL system via a grounded-wye transformer winding, and will be connected into a CT in
the transformer neutral connection. This relay will be set to detect faults on the directly connected
BWL system, and the fiming will be set to comply with BWL practice for overcurrent relay coordination.
The CT ratio and specific relay setting will be determined via a fault study performed by the BWL.

32 Relay - Reverse Power

The reverse power relay must be selected such that it can detect a power flow into the BWL system of
a small fraction of the overall generator capacity. The relay will normally be set near its minimum
(most sensitive) setting, and will trip after a 1 second time delay. The delay will avoid unnecessary
tripping for momentary conditions.

3.1.7 Metering and Telecommunications

Installation of BWL metering equipment and applicable rates, including sale of energy to the BWL
shall be in accordance with the BWL Rules and Regulations for Electric Service and BWL Rate
Schedule.

The BWL will own, operate, and maintain all required billing metering equipment atf the Project. The
billing metering will meter both real and reactive interconnection flows between the Project and the
BWL electric system. Where applicable, separate metering of station power may be required to
accurately meter the generation facility load when the Project is off-line.

The Project Developer shall provide authorized employees and agents of the BWL access to the
premises at all times to install, furn on, disconnect, inspect, test, read, repair, or remove the metering
equipment. The Project Developer may, at its option, have a representative witness this work.

The Project Developer may be required to provide, at no cost o the BWL, a dedicated dial-up voice-
grade circuit (POTS line) to allow remote access to the biling meter by the BWL. This circuit shall be
terminated within ten feet of the meter involved.

The metering installations shall be constructed in accordance with the practices, which normally
apply to the construction of metering installations for residential, commercial, or industrial customers.
For Projects with multiple generators, metering of each generator may be required. When practical,
multiple generators may be metered at a common point provided the metered quantity represents
only the gross generator output. The BWL shall supply to the Project Developer all required metering
equipment and the standard detailed specifications and requirements relating to the location,
construction, and access of the metering installation and will provide consultation pertaining to the
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meter installation as required. The BWL will endeavor to coordinate the delivery of these materials with
the Project Developer’s installation schedule.

The Project Developer may be required to provide a mounting surface for the metering equipment, a
conduit for instrument transformer secondary wiring fo meter cabinets, and a conduit for
communication links as required. The mounting surface and location must meet the BWL's
specifications and requirements. The responsibility for installation of the equipment is shared between
the BWL and the Project Developer. The Project Developer may be required to install some of the
metering equipment on its side of the POI, including cabinets, conduits, and mounting surfaces. The
BWL shall install the instrument transformers, the meters, and communication links. The BWL will
endeavor to coordinate the installation of these items with the Project Developer's schedule during
normal scheduled business hours.

If DTT is required, telemetry to monitor the DTT is also required. Disturbance monitoring is also
recommended as being beneficial to the Project Developer and the BWL, but is not required in all
cases. Telemetry and disturbance monitoring is generally required for larger capacity Projects that will
operate in the Flow-back Mode. For Projects that will operate in the Non-Flow-back Mode, the
requirement for telemetry will be determined on a case-by-case basis as part of the Interconnection
Study.

Telemetry enables the BWL to operate the electric system safely and reliably under both normal and
emergency conditions. The Utility measures its internal load plus losses (generation) on a real time
basis via an extensive telemetry system. This system sums all energy flowing into the BWL electric
system from Projects inferconnected o the system and from interconnections with other ufilities.
During system disturbances when portions of the electrical systems are out of service, it is essential to
know if a Project is on line or off line to determine the proper action to correct the problem. Time
savedduring restoration activities translates to fewer outages and outages of shorter duration for the
BWL's customers.

The BWL evaluates the performance of the overall protective system for all faults on the electric
system. It is critical that sufficient monitoring of the protective system is in place to determine its
response. It is preferable to deploy disturbance monitoring into all Projects, but it can be expensive to
deploy. Therefore, disturbance monitoring is required only for installations that already require
felemetry.

The Project Developer shall provide a suitable indoor location, approved by the BWL, for the BWL's
owned, operated, and maintained Remote Terminal Unit (RTU). The location must be equipped with a
125V DC power supply. The Project Developer must provide the necessary phone and data circuits,
and install a telephone backboard for connections to the BWL RTU and metering equipment. All
phone circuits must be properly protected as detailed in IEEE Std. 487.

When telemetry is required, the following values will be telemetered:

1. Real and reactive power flow at the POI.

2. Voltage at the POI.

3. The status (normal/fail) of protective relay Communication Channels. A status indication of "FAIL"
indicates the Communication Channel used for relaying (i.e. fransfer trip) is unable to perform its
protective function. This includes the following individual contact from each individual Direct Transfer
Trip receiver, required by the BWL:
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i. Loss-of-guard (LOG) alarm
ii. Receive-trip relay (RTX).
ii. Lockout relay.

4. The status (open/closed) of the main isolating breaker and each generating unit breaker (if the

Project is composed of multiple units, a single logical (OR) status of the individual Project breaker

states, indicating all Project breakers are open or any one or more Project breakers are closed, is

permissible). A closed status would be indicated if any individual generator is on line.

The RTU will be equipped with “sequence of events” recording. The Project Developer shall provide,

wired to a terminal block near the RTU panel, the following general equipment Auxiliary Contacts and

relay contacts:

1. Anoutput contact of an instantaneous relay to act as a ground fault detector for faults on the
BWL electric system. This relay shall be connected into the same sensing source as the ground
fault protective relay required by the BWL.

2. Each and every trip of an interconnection isolation device, which is initiated by any of the
generator interconnection relaying schemes required by the BWL.

3. Each and every trip of an interconnection isolation device, which is initiated by any of the
protective systems for the generator.

4. Each and every trip or opening of an inferconnecting isolation device, which is initiated by any
other manual or electrical means.

5. A contactindicating the position of the Project’s primary-side main breaker.

6. A contactindicating operation of the over/undervoltage relays.

7. A contact indicating operation of the under/over freq. relay or the BWL's gnd fault relay.

8. A contactindicating operation of the Project provided transformer bank relaying.

9. A contactindicating operation of any of the (51V) relaying.

10. A contactindicating the position of the high-side fault-clearing device.

11. A contact indicating the position of the reverse power relay, if said, relay is required by the BWL.

If any of the functions indicated in items 2-4, 6, 7, 9, or 11 are combined into a multi-functional device,
either:

1. Each of those functions must be monitored independently on the RTU, or

2. Provisions acceptable to the BWL must be provided to interrogate the multi-functional
device such that the operation of the individual functions may be evaluated separately.
Telemetry, when required, will be provided by the BWL at the Project Developer's expense. In addition
to other telemetry costs, a one-time charge may be assessed to the Project Developer for equipment
and software installed at the BWL's Electric System Operations Center to process the data signals.

3-1.8 Grounding and Safety Issues

Refer to I[EEE-1547 Section 4 Interconnection technical specifications and requirements.

3-1.9 Insulation and Insulation Coordination

Insulation and insulation coordination shall be specified in a manner to insure the integrity of the
electrical power system and the safety of BWL customers and personnel. It is the responsibility of the
connecting entity to perform a study on proper insulation practices and submit to the designated
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BWL engineer. Surge arresters shall be selected to coordinate with the BIL rating of major equipment
components and shall comply with recommendations set forth in the current ANSI Standard Cé62.2.

3-1.10 Voltage, Reactive Power, and Power Factor Control

Synchronous generators that will operate in the Flow-back Mode must be dynamically capable of
providing 0.90 power factor lagging (delivering reactive power to the BWL) and 0.95 power factor
leading (absorbing reactive power from the BWL) at the POI. The POl is the location where the BWL
accepts delivery of the output of the Project. The POI can be the physical location of the billing
meters or a location where the billing meters are not located, but adjusted for line and transformation
losses.

Induction and Inverter-Type Projects that will operate in the Flow-back Mode must provide for their
own reactive needs (steady state unity power factor at the PQOI). To obtain unity power factor, the
Induction or Inverter-Type Project can:

1. Install a switchable Volt-Ampere reactive (VAR) supply source to maintain unity power
factor af the POI; or

2. Provide the BWL with funds to install a VAR supply source equivalent to that required for the
Project to attain unity power factor at the POI at full output.

There are no interconnection reactive power capability requirements for Synchronous, Induction, and
Inverter-Type Projects that will operate in the Non-Flow-back Mode. The BWL Rate Schedule contain
power factor adjustments based on the power factor of the metered load at these facilities.

3-1.11 Power Quality Impacts

Newly interconnected facilities shall not cause excessive voltage flicker or harmonic distortion on the
electric facilities of the BWL. IEEE Standard 519 provides definitions and limits on acceptable levels of
voltage fluctuation and harmonic distortion. New facilities connecting to the BWL's system shall
comply with the limits set by IEEE 519. Newly connected facility switched loads and capacitor banks
shall not result in a voltage step change greater than 3% on the BWL system, regardless of the
frequency of occurrence.

Voltage unbalance shall not exceed 1.0% measured at the point-of interconnection. The allowable
limit applies to normal steady-state operating conditions and is measured by the formula:

Voltage Unbalance (%) = (Max. Deviation from Avg. Voltage + Avg. Voltage) x 100

Average voltage is defined as the sum of the three phase voltages divided by three.

3-1.12 Equipment Ratings

The BWL will determine the individual equipment rafings for specific Transmission Owner’s
inferconnection facilities and network upgrades if needed during the detailed design of the facilities.
The Customer shall size the interconnection facilities using applicable reliability standards, good utility
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practice and the information provided in the interconnection evaluation study in order to ensure that
the customer’s interconnection facilities appropriately coordinate with the BWL's system.

The BWL will determine the required short circuit ratings for all Transmission Owner’s inferconnection
facilities and network upgrades during the detailed design of such items. The inferconnection
customer agrees to provide appropriately sized or short circuit rated Customer’s inferconnection
facilities comparable to those required by Transmission Owner using applicable reliability standards,
good utility practice, and the information provided in the inferconnection evaluation study. The
Interconnection Customer shall provide the GSU fransformer impedance data and its line conductor
impedance data to the POl including the positive, negative, and zero sequence values to be used in
calculating fault impedance values.

Equipment must meet minimum ratings required to operate the facility at full load under normal
ratings of the equipment. This includes, but is not limited to, voltage class, ampacity, available fault
current rating, fault closing rating, and basic impulse level (BIL).

All current carrying devices and equipment shall be designed to carry the maximum loads that are
predicted and used in load flow analysis. The BWL shall have the right to review customer design and
specifications to verify that equipment ratings are consistent with BWL criteria.

Power Transformers

Power transformers shall be designed, built, and tested in accordance with the latest version of ANSI
57 series, IEEE, NEMA, or any other applicable approved industry standard.

Circuit Breakers
Circuit Breakers shall be designed, manufactured and tested in accordance with the latest revision of
ANSI C37.12 or any other applicable approved industry standard.

High Voltage Switches
High voltage switches shall be designed, manufactured, and tested in accordance with the latest
revision of ANSI C37.35-1976.

Instrument Transformers
Instrument Transformers shall be designed, manufactured and applied in accordance with IEEE Std.
C57.13.

Accuracy
The burdens placed on instfrument fransformers shall be within the limits required to ensure the
accuracy required by the application.

Surge Arrestors

The high voltage terminal of the surge arrestor is fo be connected to the terminal of the protected
equipment by the shortest and most direct path possible. The ground terminal of the surge arrestor is
to be connected to the grounded portion of the protected equipment by the shortest and most
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direct path. The grounded portion of the protected equipment is to be connected directly to the
grounding electrode.

DC System

The D.C. system shall be comprised of an appropriately sized station battery, a battery charger,
electrical disconnect devices, and a D.C. distribution panel.

Standards

Batteries shall be sized, installed, and maintained in accordance with the latest version of IEEE Std 485,
ANSI/IEEE Std 450, and ANSI/IEEE Std 484.

Reliability
Batteries shall be maintained in the fully charged state by being continuously connected to a suitably
sized charger that derives its energy from a highly reliable AC source.

Distribution Panel

A DC distribution panel shall be included that provides coordinated overcurrent protection from the
battery to each individual DC load. The protective devices shall be rated for D.C. use. There shall be
no cross connections between DC circuits.

3-1.13 Synchronizing of Facilities

The Project Developer will be solely responsible for the required synchronizing equipment and for
properly synchronizing the Project with the BWL's electric system. Voltage fluctuation at the POI
during synchronization shall be in accordance with IEEE Std. 1547 and limited to £5%. The Project
Developer will notify the BWL prior to synchronizing to and prior to scheduled disconnection from the
BWL electric system. These requirements are directly concerned with the actual operation of the
Project with the BWL:

* The Project may not commence parallel operation until approval has been given by the BWL. The
completed installation is subject to inspection by the BWL prior to approval. Preceding this inspection,
all contractual agreements must be executed by the Project Developer.

* The Project must be designed to prevent the Project from energizing info a de-energized BWL line.
The Project’s circuit breaker or contactor must be blocked from closing in on a de- energized circuit.

* The Project shall discontinue parallel operation with a particular service and perform necessary
switching when requested by the BWL for any of the following reasons:

1. When public safety is being jeopardized.

2. During voltage or loading problems, system emergencies, or when abnormal
sectionalizing or circuit configuration occurs on the BWL system.

3. During scheduled shutdowns of BWL equipment that are necessary to facilitate
maintenance or repairs. Such scheduled shutdowns shall be coordinated with the Project.

4. Inthe event there is demonstrated electrical interference (i.e. Voltage Flicker, Harmonic
Distortion, etc.) to the BWL's customers, suspected to be caused by the Project, and such
interference exceeds then current system standards, the BWL reserves the right, at the
BWL's inifial expense, to install special test equipment as may be required to perform a
disturbance analysis and monitor the operation and conftrol of the Project to evaluate the
quality of power produced by the Project. In the event the Project is the source of the
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interference then the appropriate rule in BWL Rules and Regulations For Electric Service
apply and will be implemented accordingly.

5. When either the Project or its associated synchronizing and protective equipment is
demonstrated by the BWL to be improperly maintained, so as to present a hazard to the
BWL system or its customers.

6. Whenever the Project is operating isolated with other BWL customers, for whatever
reason.

7. Whenever a loss of communication channel alarm is received from a location where a
communication channel has been installed for the protection of the BWL system.

8. Whenever the BWL notifies the Project Developer in writing of a claimed non-safety
related violation of the Interconnection Agreement and the Project Developer fails to
remedy the claimed violation within ten working days of nofification, unless within that
time either the Project Developer files a complaint seeking resolution of the dispute or the
Project Developer and BWL agree in writing to a different procedure.

9. If the Project has shown an unsatisfactory response to requests to separate the generation
from the BWL system, the BWL reserves the right to disconnect the Project from parallel
operation with the BWL electric system until all operational issues are satisfactorily
resolved.

3-1.14 Maintenance Coordination

A. All BWL required interconnection devices must remain in service with relay settings as recorded on
the "BWL Relay Setfting and Test Report Form". Proposed changes in relay settings must be submitted in
writing to the BWL for approval. Any modification of the existing interconnection or protection
scheme requires prior written approval of the BWL'S, Manager of Electric System Integrity Department,
or his/her designee.

B. BWL required interconnection equipment owned by APPLICANT shall be periodically tested by BWL
personnel at the APPLICANT'S expense. The APPLICANT shall schedule and provide the BWL access for
testing at reasonable hours. Copies of equipment test reports shall be forwarded to the BWL's
Manager of Electric Operations or his/her designee and approved before APPLICANT may resume
parallel operation. APPLICANT shall comply with the following requirements for BWL required
interconnection equipment:

1. Interconnectionrelays shall be tested at intervals not to exceed three years.

2. Individual relays shall be secondary bench tested by applying the appropriate currents,
voltages or frequencies. The relays must be tested at their specified setfting to verify the
minimum operating point at which relay will actuate (Minimum Pickup).

3. Lamicoid name plates shall be installed by APPLICANT adjacent to all BWL - required

interconnection relays. Each relay name plate shall include the device number and the
relay's function.
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4. Non-revenue meter calibration shall be checked and all current fransformers and potential
fransformers shall be tested at intervals not to exceed six years. Current fransformers shall be primary
or secondary ratio tested. If the current transformers are secondary ratio tested, a voltage ratio must
be performed to verify turns ratio.

C. Generation, fransmission, or end-user customers need to take a maintenance outage that impacts
the LBWL facilities; they must follow the BWL Planned Outage Procedure.

3-1.15 Operational Issues (abnormal frequencies and voltages)

Refer to IEEE-1547 Section 5: Interconnection test specifications and requirements

3-1.16 Inspection Requirements for Existing or New Facilities

The Project Developer must provide the BWL with 5-10 business days advance written notice,
depending on the size of the project, of when the Project will be ready for inspection, testing, and
approval. The Utility may review the design drawings, for approval, after the Interconnection Study
has been completed. If reviewed, the BWL shall either approve the Project Developer's design
drawings as submitted or return them to the Project Developer with a clear statement as to why they
were not approved. Where appropriate, the BWL will indicate required changes on the engineering
drawings. In the event that revisions are necessary to the Project Developer's submitted design
drawings and the Project Developer submits revised design drawings to the BWL, then the BWL shalll
either approve, in writing, the Project Developer's revised design drawings as resubmitted, or return
them to the Project Developer with a clear statement as to why they were not approved. Where
appropriate, the BWL will indicate required changes on the engineering drawings. The BWL will retain
one copy of the approved design drawings. In the event that the BWL exercises its option to
Acceptance Test the proposed interconnection relays that protect the BWL electric system, then the
BWL shall communicate the results of that testing to the Project Developer for both the relays and the
necessary documentation on the relays.

In the event the Project Developer proposes a revision to the BWL's approved relaying and control
equipment used to protect the BWL electric system and submits a description and engineering design
drawings of the proposed changes, the BWL shall either approve the Project Developer's amended
design drawings or return them to the Project Developer with a clear statement as to why they were
not approved. Where appropriate, the BWL will indicate required changes on the engineering
drawings.

Prior to final approval for Parallel Operation, the BWL's specified relay calibration settings shall be
applied and a commissioning test must be performed on the Project relaying and control equipment
that involves the protection of the BWL electric system. The commissioning test must be withessed by
the BWL. Upon satisfactory completion of this test and final inspection, the BWL wiill provide written
permission for Parallel Operation. If the results are unsatisfactory, the BWL will provide written
communication of these results and required action to the Project Developer.
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3-1.17 Communications and Procedures During Normal and Emergency Operating Conditions.

26

All oral operating communications between the parties shall be conducted through the
BWL'S Brush Electrical System Operating Center (B.E.S.O.C.). APPLICANT agrees to
maintain direct phone service from the local phone company so that operating
instructions from the BWL can be given to the APPLICANT or its designated operator.

APPLICANT shall maintain daily operating communications with the BWL'S Brush Electrical
System Operating Center. The operating communications shall include, but not be limited
to, system paralleling or separation, scheduled and unscheduled shutdowns, equipment
clearance, levels of operating voltage and power factors.

APPLICANT shall keep a daily operations log for its generating facility which shall include
information on generator output, unit availability, maintenance outages, circuit breaker
trip operations and any significant events related to operation of the generating facility.
APPLICANT shall send a copy of this log to the Manager of the BWL'S Electric System
Integrity Department, or his/her designee every 6 months and shall make the log
available for review upon demand.

APPLICANT agrees to supply and timely update the BWL'S Brush Elecftrical System
Operating Center of the following:

+ The current names and phone numbers of the personnel responsible
for operating and maintaining the generating facility and any
changes made to this list.

+ Any emergency sifuations which may adversely affect the BWL'S
electric system integrity, or any requirement that BWL de-energize a
portion of the APPLICANT'S system under its conftrol.

+  Any emergency situations which may adversely affect the BWL'S
electric system integrity, or any requirement that BWL de-energize a
portion of the APPLICANT'S system under its confrol.

+ Immediately upon discovery, any BWL required interconnection relay
that is either inoperable or operating improperly.

+ Immediately upon discovery, any BWL required intferconnection relay
that is either inoperable or operating improperly.

+  Plans to manually parallel with or separate from the BWL system and

the times of actual manual parallels and separations. Emergency
separations shall be reported as soon as conditions permit.
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R4. Facility Connection Requirement Documentation

The Board of Water & Light shall maintain and update its Facility Connection Requirements document
as necessary. The BWL's FAC standards subject matter expert, with input from other Transmission
Resources and Engineering department staff, shall be responsible for maintaining and updating these
Facility Connection Requirements and making its Facility Connection Requirements available to
requesting entities within 5 business days. The BWL has also made its Facility Connection Requirement
available to the users of the tfransmission system, Regional Reliability Organization and NERC by
publishing its interconnection requirements document to the BWL website under the Facility
Inferconnect section found at:

https://www.lbwl.com/about-bwl/supplier-resource-center

If at any time, there are questions regarding this procedure, please contact the Reliability
Compliance Personnel.
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Prepared by

Name: Jason Wesley

Signature: QW”’ a/ M%

Approved by

Name: Bryan Gehrcke
Signature: g%w %M
Date: 5/13/2026

Revision History

REV DATE REASON PREPARED
BY
2 11/02/2016 Added Revision Block TR/AG
3 01/01/2019 Document revision to comply with FAC-001-3 AG/JA
4 05/29/2019 Made changes in Section R3 (3.1.3-Page 15) and AG/JA

updated table of contents

5 11/21/2019 Updated BWL Electric System Overview (Page 2) JA/LH
and End-User Facilities (Page 3) sections

6 04/17/2023 Updated BWL Electric System Overview (Page 2) JA/IW
section — addition of Delta Energy Park (DEP) and
retrement of Eckert and Erickson Generation.

7 04/08/2025 Updated Appendix C Diagrams JW
Updated Appendix D cost language

8 5/15/2026 Updated all Appendices to align with JW
Generator or Load type projects
Added language to establish deposits
Added language for expiration date of
studies
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30

BOARD OF WATER & LIGHT
INTERCONNECTION APPLICATION

The undersigned, , Project Developer submits this
Interconnection Application and appropriate filing fee to interconnect

, a new Project, to the Board of Water & Light (BWL)

Electric System or to increase the capacity of , an existing Project
interconnected to the BWL Electric System.

The undersigned requesting interconnection or an increase in the capacity of an existing
interconnection project to the BWL Electric System must provide the following information:

* Completed Interconnection Application Data sheet appropriate for the Project type, as
found in the BWL's Interconnection Requirements (Appendix B)
 Description of the equipment configuration and proposed interconnection one-line diagram
(one-line diagram must be attached to this Interconnection Application).

* Project Developer (Single Point of Contact):

Project Developer Name:

Point of Contact Name:

E-Mail Address:

Phone Number:

Project Site Address:

* Project Developer Billing Information:

Biling Name:

Biling Address:

Phone Number:

E-mail Address:

EIN/TIN/SSN:

UMAX Misc Acct #:

(if one already exists)
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3.

31

This Interconnection Application shall be directed to the BWL representative as indicated
below or sent via E-Mail to an approved BWL contact:

Utility Services

Board of Water & Light

PO Box 13007

Lansing, Michigan 48901-3007

Phone: 517-702-6700

I, the undersigned and authorized representative of , the
Project, submit this Interconnection Application and required technical data for the BWL. | understand
that | will be invoiced and required to pay the appropriate interconnection and engineering fees as
detailed in the BWL Rules and Regulations. | understand that upon application acceptance, the BWL
shall review the application and return a recommendation for the project in Section 5 below. If
System Impact Studies are determined to be necessary, | the Project Developer will be required to
execute an Interconnection Study Agreement (Appendix D). | also understand that as part of that
Interconnection Study Agreement | shall be required to furnish certain required technical data as
requested by the Utility in support of this study and reimburse the Utility for its study expenses,
including a deposit for expected work prior to any study work commencing.

Avuthorized Signature:

Printed Name:

Title:

Company Name:

Date:

Hometown People, Hometown Power.



5.

32

Upon review of the application data, the BWL hereby recommends:

Subject to verification by visual inspection, interconnection for loads, or non-parallel

operation for generation is authorized.

Subject to verification by visual inspection, interconnection for parallel operation requires

execution of an Interconnection and Operation Agreement.

Interconnection requires System Impact Studies. Project developer is required to

execute an Interconnection Study Agreement (Appendix D). Study results will be
reviewed prior to inferconnection approval.

Interconnection is not authorized

Comment:

BWL Representative Signature:

Date:
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B-1 GENERATOR INTERCONNECTION APPLICATION
DATA

PROJECT:

PROVIDED BY: DATE:

Instructions: Attach data sheets as required. Indicate in the table below the page number of the
aftached data on which the requested information is provided.

General Information

ITEM DATA ATTACHED
NO, DESCRIPTION PAGE NO.
1 Flow-back or Non-Flow-back
2 Project Type (Base load, peaking, infermediate)
3 Site Plan
4 Simple One-Line Diagram(s) for Project and Project Load
5 Detailed One-Line Diagram(s) for Project
6 Energization Date for Project Inferconnection Facilities
7 First Parallel Operation Date for Testing
8 Project Commercial Operation Date
9 Estimated Project Cost
Isolating Transformer(s) at Project: Transformer No.
ITEM DATA ATTACHED
NO, DESCRIPTION PAGE NO.
1 Rated kV and connection (delta, wye, wye-grnd) of each winding
2 kVA of each winding
3 BIL of each winding
4 Fixed taps available for each winding
5 Positive/negative range for any LTC windings
6 %L impedance on transformer self cooled rating
7 Load loss Watts at full load or X/R ratio

The following information on these system components shall appear on the preliminary
One-Line Diagram, including manufacturer make and model for the items listed below:

Breakers - Rating, location and normal operating status (open or closed)
Buses - Operating voltage

Capacitors - Size of bank in Kvar

Current Transformers - Overall ratio, connected ratio

Fuses - normal operating status, rating (Amps), type

O O o o o
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Generators - Capacity rating (kVA), location, type, method of grounding
Grounding Resistors - Size (ohms), current (Amps)

Isolating transformers - Capacity rating (kVA), location, impedance, voltage
ratings, primary and secondary connections and method of grounding

Potential Transformers - Ratio, connection

Reactors - Ohms/phase

Relays - Types, quantity, IEEE device number, operator lines indicating the device
initiated by the relays.

Switches - Location and normal operating status (open or closed), type, rating
Tagging Point - Location, identification

Instructions: Attach data sheets as required. Indicate in the table below the page
number of the aftached data (manufacturer’s data where appropriate) on which the
requested information is provided. Provide one table for each unique generator.

ITEM DATA DATA ATTACHED
NO, VALUE DESCRIPTION PAGE NO.

1 Generator Type (synchronous, induction, or inverter)

2 Generator Nameplate Voltage

3 Generator Nameplate Watts or Volt-Amperes

4 Generator Nameplate Power Factor (pf)

5 Short Circuit Current contribution from generator at the Point of

Interconnection (single-phase and three-phase)
6 National Recognized Testing Laboratory Certification
7 Written Commissioning Test
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B-2 LOAD INTERCONNECTION APPLICATION DATA

PROJECT:

PROVIDED BY: DATE:

Instructions: Attach data sheets as required. Indicate in the table below the page
number of the attached data on which the requested information is provided.

General Information

ITEM DATA ATTACHED
NO, DESCRIPTION PAGE NO.

1 Total Project Electrical Load Size (MW or MVA)

2 Power Factor (%)

3 Load Factor (%)

4 Daily/Seasonal Load Profiles

5 Any Known Potential for Significant Voltage or Load Swings

6 Simple One-Line Diagram(s)

7 Site Plan

8 Requested Date for Temporary Construction Power

9 Requested Date for Permanent Power

10 Proposed Load Ramp Schedule or Project Phasing
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The Interconnection Application shall include a simple one-line representation of
the project conforming to one of the following typical one-line representations
for the size and generation type of the project. Inverter generator projectors
shall consider the typical representations for induction generation.
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ONE-LINE REPRESENTATION
TYPICAL ISOLATION AND FAULT PROTECTION FOR SYNCHRONOUS GENERATOR INSTALLATIONS
LESS THAN 30 k¥

Distribution Circuit

3 — phase gang operated
disconnect switch (if required)
3 — phase circuit breaker,

recloser, switcher or set of 3 fuses

KV
POWER
TRANSFORMER ~—— KVA N
(Note A) kv WV (3)
%I @KVA
E’zm TRIP {Note D) 3)
(Note D)
Sé_kVHQOV - :
25 (Note B) oy (1)
_ A g /3 ) o)
(Note C)

'L E’E' Eqa TRIP (Note D)

Local Load %3

Similar metering, relaying
and data is required for
3¢ 3
EN (Note C) GEN
KW__ PF___ kv

each generator.

LEGEND

X¢ = % kVA
27 Undervoltage %@
3z Reverse Power (not required for sellback) ¥ = % @ KVA
59 Overvoltage ¢ —
81o/u Over/Underfrequency X,=___ %@ KVA
NOTES
A) See technical requirements for permissible connection configurations and protection. Transformer connections proposed

B)

D)

shall be shown on the one-line diagram by the Project Developer. Transformer connection and secondary grounding to be
approved by Utility.

VTs for 59, 27, 810/u and 32 are shown connected on the primary (Project side) of the power transformer, but may instead be
connected on the secondary {Utility side). IEEE std 1547 requirements for voltage and frequency must be met at the PCC.
|EEE Std. 1547 permits the VTs to be connected at the point of generator connection in certain cases.

Main breaker protection, generator protection and synchronizing equipment are not shown.

Trip of all 52G breakers or the 52M breaker is acceptable, depending upon whether the Project Developer wants to serve its
own isolated load after loss of Utility service.
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ONE-LINE REPRESENTATION
TYPICAL ISOLATION AND FAULT PROTECTION FOR SYNCHRONQUS GENERATOR INSTALLATIONS
30 kW OR LARGER, BUT LESS THAN 150 kW

Distribution Circuit

3 — phase circuit breaker,

recloser, switcher or set of 3 fuses

3 - phase gang operated

disconnect switch (if required)

3IVTs
{Note B)
31 Y= CR
kv
POWER
TRANSFORMER ~ ——— VA N
(Note A) kv wv @ @ (3)
 %Z@KVA —RAg .
E2E| TRIP (Note D) —@ (3)
{Note D)
<> __kVA20V 1
25 (Note B) fla) (1)
—rPh e @ (1)
{Note C)
¢ 526G 526] TRIP (Note D)
Local Load [:I [:l

Similar metenng, relaying
and data is required for
each generator.

Oxis’

3
(Note C)

LEGEND @ e W PF kv
27 Undervoltage X" = % @ KVA
32 Reverse Power (not required for sellback) . -

51N Neutral overcurrent (required for grounded secondary) X' = % @ KVA
59 Overvoltage AN B

59N Zero sequence overvoltage (assuming ungrounded secondary on power transformer) X = % @ kVA
81o/u  Over/Underfrequency ¢ -
NOTES

A)  See technical requirements for permissible connection configurations and protection. Transformer connections proposed
shall be shown on the one-line diagram by the Project Developer. Transformer connection and secondary grounding to be
approved by Utility.

B) Protection alternatives for the various acceptable transformer connections are shown. Only one protection altemative will

ultimately be used, depending on the actual transformer winding connections. VTs for 59, 27, 810/u and 32 are shown

connected on the primary (Project side) of the power transformer, but may instead be connected on the secondary {Utility

side). VTs are required on the secondary of the power transformer if a 59N is required for an ungrounded secondary

connection. |EEE std 1547 requirements for voltage and frequency must be met at the PCC. |EEE Std. 1547 permits the
VTs to be connected at the point of generator connection in certain cases.

C)
D)

own isolated load after loss of Utility service.

Main breaker protection, generator protection and synchronizing equipment are not shown.

Trip of all 52G breakers or the 52M breaker is acceptable, depending upon whether the Project Developer wants to serve its

C-4,




ONE-LINE REPRESENTATION
TYPICAL ISOLATION AND FAULT PROTECTION FOR SYNCHRONOUS GENERATOR INSTALLATIONS
150 kWW OR LARGER, BUT LESS THAN 750 kW

Distribution Circuit

c [=
3 - phase gang operated = @ g
disconnect switch (if required) g, sg
3 — phase circuit breaker, 25¢e3
recloser, switcher or set of 3 fuses E RZ
3VTs O 5
{Note B}
3 B ‘145 2 4 son) ()
S RS \FS 2\I4 (Note D
(D]a skw1 .y Transfer
— Trip
kv ___/5A K A Receiver
_"" 18T} (1)

POWER
TRANSFORMER ~——— A N
(Note A) kv VWV @
__ wZ@kva | —A .

Ezm TRIP (Note D)

—
L8]
—

%

{Note D)
810/u) (1)

_ 5A 9 f32 )

<> kvi20v

Trp Output
To 52G or 52M

N

W\
=z
=]
T
z

v

za TRIP {Note D)
Local Load

Similar metering, relaying
and data is required for
each generator.

3¢

LEGEND .. {Note C) GEN
_ _kw___ PF kv

21ST  Out-of-step T
27 Undervoltage X "= %@ KVA
32 Reverse Power (not required for sellback) R -
51V Voltage controlled overcurrent Xy = % @ kVA
51N Neutral overcurrent {required for grounded secondary) - -
59 Overvoltage = % @ KVA
59N Zero sequence overvoltage (assuming ungrounded secondary on power transformer) - -

81o/u Over/Underfrequency

NOTES

A} See technical requirements for pemmissible connection configurations and protection. Transformer connections proposed
shall be shown on the one-line diagram by the Project Developer. Transformer connection and secondary grounding to be
approved by Utility.

B) Protection alternatives for the various acceptable transformer connections are shown. Only one protection altemative will
ultimately be used, depending on the actual transformer winding connections. VTs for 58, 27, 810/u and 32 are shown
connected on the primary (Project side) of the power transformer, but may instead be connected on the secondary {Utility
side). VTs are required on the secondary of the power transformer if a 59N is required for an ungrounded secondary
connection. |IEEE std 1547 requirements for voltage and frequency must be met at the PCC. IEEE Std. 1547 permits the
VTs to be connected at the point of generator connection in certain cases.

C) Main breaker protection, generator protection and synchronizing equipment are not shown.

D) Trip of all 52G breakers or the 52M breaker is acceptable, depending upon whether the Project Developer wants to serve its
own isolated load after loss of Utility service.
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ONE-LIN

E REPRESENTATION

TYPICAL ISOLATION AND FAULT PROTECTION FOR SYNCHRONOUS GENERATOR INSTALLATIONS
750 kW OR LARGER, BUT LESS THAN 2 MW

Distribution Circuit
[ § 5
3 — phase gang operated 5 SE
disconnect switch (if required) g o g =3
- A S5E§5 0
3 — phase circuit breaker, ESE®
recloser, switcher or set of 3 fuses E 22
3VTs ) 5
A (Note B)
3 B ¥$ 2 son) (1)
S 2SS \4; E\ﬁ (Note D
[D]? > Transfer
__kvi2ov Trip
kv __i5A% Receiver
— 218T) (1)
POWER KVA
TRANSFORMER ~ ——— N
T IOF 1OIm Ok
%Z@kvA | —Ag -
E2E| TRIP (Note D) (3) 35
(Note D) a N
___kvr12ov =0
$3 81o/u) (1) Fe
<5 (Note B) =
sA G
- @ (1)
{Note C)
¢ |526| TRIP (Note D)
Local Load @_g E
Similar metering, relaying
and data is required for __/5A E
each generator. _g

LEGEND & {Note C) @

__kw PF___kV
218T Out-of-step

27 Undervoltage X = % @ KVA

32 Reverse Power (not required for sellback) R -

51v Voltage controlled overcurrent X' = % @ KVA

51N Neutral overcurrent (required for grounded secondary) ¢ —

59 Overvoltage X = %@ KVA

59N Zero sequence overvoltage (assuming ungrounded secondary on power transformer) R -

810/u Over/Underfrequency

NOTES

A) See technical requirements for permissible connection configurations and protection. Transformer connections proposed
shall be shown on the one-line diagram by the Project Developer. Transformer connection and secondary grounding to be
approved by Utility.

B) Protection alternatives for the various acceptable transformer connections are shown. Only one protection altemative will
ultimately be used, depending on the actual transformer winding connections. VTs for 59, 27, 810/u and 32 are shown
connected on the primary (Project side) of the power transformer, but may instead be connected on the secondary (Utility
side). VTs are required on the secondary of the power transformer if a 59N is required for an ungrounded secondary
connection. |IEEE std 1547 requirements for voltage and frequency must be met at the PCC. IEEE Std. 1547 permits the
VTs to be connected at the point of generator connection in certain cases.

C) Main breaker protection, generator protection and synchronizing equipment are not shown.

D) Trip of all 52G breakers or the 52M breaker is acceptable, depending upon whether the Project Developer wants to serve its

own isolated load after loss of Utility service.
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ONE-LINE REPRESENTATION
TYPICAL ISOLATION AND FAULT PROTECTION FOR SYNCHRONOUS GENERATOR INSTALLATIONS
2 MW OR LARGER

Distribution Circuit

3 — phase gang operated
disconnect switch (if required)
3 — phase circuit breaker,

recloser, switcher or set of 3 fuses

Communication
Line
To remote
Utility equipment

3VTs

(Note B)
2 3\5525 - son) (1)
S <5 ‘1452\14 (Note D

[D]z > Transfer

__kvi20v Trip
Receiver

w _isaqd
POWER
TRANSFORMER ~——— A N
{Note A) kv

_ %Z @KVA

(3)

<_

(3)
{Note D)

81o/u) (1)

52M| TRIP (Note D)

OO

<> ___kvr1aov
25 (Note B)

Trip Output
To 52G or 52M

®

I

I

3

*
G

2 ) (M

¢ Ezgl 52§| TRIP (Note D)

Local Load %E

Similar metering, relaying

AJ

and data is required for ___I5A E

each generator. _g
LEGEND Eﬁ (Note C) @

kW __ PF___ kV

218T Out-of-step
27 Undervoltage X, = % @ KV A
32 Reverse Power (not required for sellback) - -
51V Voltage controlled overcumrent X, = % @ KVA
51N Neutral overcurrent (required for grounded secondary) T T
59 Overvoltage X, = % @ KVA
59N Zero sequence overvoltage (assuming ungrounded secondary on power transformer) - T

810fu Over/Underfrequency

NOTES

A)  See technical requirements for pemmissible connection configurations and protection. Transformer connections proposed
shall be shown on the one-line diagram by the Project Developer. Transformer connection and secondary grounding to be
approved by Utility.

B) Protection alternatives for the various acceptable transformer connections are shown. Only one protection altemative will
ultimately be used, depending on the actual transformer winding connections. VTs for 59, 27, 810/u and 32 are shown
connected on the primary (Project side) of the power transformer, but may instead be connected on the secondary (Utility
side). VTs are required on the secondary of the power transformer if a 59N is required for an ungrounded secondary
connection. |IEEE std 1547 requirements for voltage and frequency must be met at the PCC. IEEE Std. 1547 permits the
VTs to be connected at the point of generator connection in certain cases.

C) Main breaker protection, generator protection and synchronizing equipment are not shown.

D) Trip of all 52G breakers or the 52M breaker is acceptable, depending upon whether the Project Developer wants to serve its

own isolated load after loss of Utility service.
C-Ta
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BOARD OF WATER & LIGHT
INTERCONNECTION STUDY AGREEMENT

WHEREAS proposals to construct or upgrade , a Project which will be
inferconnected to the Board of Water & Light’s (BWL) electric system must be reviewed by the
BWL to determine how it willimpact the BWL electric system.

WHEREAS, on , the BWL received from

, the Project Developer, an Intferconnection Application.

WHEREAS the BWL has determined that an Inferconnection Study is necessary to determine
whether the BWL electric system can accommodate the requested interconnection.

NOW, THEREFORE, in consideration of the mutual covenants and agreements herein set forth,

the BWL and , the Project Developer, agree as follows:

1. The BWL shall complete an Interconnection Study in accordance with the BWL
Interconnection Requirements and this Agreement.

2. The BWL is permitted to charge the Project Developer for an Interconnection Study. The
charge shall be billed At Cost of the study work performed. BWL shall provide an estimate
of the Intferconnection Study cost to the Project Developer for approval prior to the
execution of this document. Once signed, the BWL will bill the Project Developer for an
amount equal to the estimated Interconnection Study cost. The project developer shall
pay this amount as a deposit prior to any Interconnection Study work commencing. Any
difference fo the estimated amount will be billed/refunded at the conclusion of the
Inferconnection Study.

3. Preliminary Interconnection Study results or unique project elements may prompt BWL to
require additional study types or scenarios be added to the Interconnection Study scope.
BWL will obtain approval from the Project Developer before authorizing additional work
outside of the original Inferconnection Study scope. The Project Developer will also be
required to pre-pay the estimate of any additional work as a deposit prior to that work
commencing.

4. The Project Developer, is to return this executed Interconnection Study Agreement to the
BWL. The interconnection process will not proceed until the fully executed Interconnection
Study Agreement is received.

5. The BWL shall supply a copy of the completed Interconnection Study results to the Project
Developer. Upon receipt of the results, the Project Developer will have 90 days to provide a
written response accepting the results and indicating their intent to enter into a formal Service
Agreement, declining the results and removing themselves from the inferconnection process,
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or deferring a decision. After 920 days, BWL cannot guarantee the continued validity of the
study results and may require a restudy and additional cost contribution to move the
requested project forward after the 90-day window has expired.

6. Any nofice or request made to or by either Party regarding this Agreement shall be made to
the representative of the other Party, or its designated agent, as indicated below.

Joint Agreement Signatures:

Name: Name:

BWL Representative Project Developer
Company: Board of Water & Light Company:
Address 1: PO Box 13007 Address 1:

Address 2: Lansing, Michigan 48901-3007 Address 2:
(Signature) (Signature)
(Title) (Title)

(Date) (Date)
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BOARD OF WATER & LIGHT
AGREEMENT FOR
PARALLEL OPERATION OF APPLICANT GENERATORS

THIS AGREEMENT, made this day of by and between

a commercial customer, hereinafter referred to as the
"APPLICANT" and the "BOARD OF WATER AND LIGHT" a municipal utility operating under the laws
of the State of Michigan, hereinafter referred to as the "BOARD".

WITNESSETH:
WHEREAS APPLICANT has developed an electrical generating facility.

WHEREAS THE APPLICANT desires that the BOARD allow parallel operation of the APPLICANT'S
electrical generating facility with the BOARD'S electrical system.

NOW, THEREFORE, in consideration of the mutual promises and covenants herein made
between the APPLICANT and the BOARD, it is hereby agreed:

1. TERM OF AGREEMENT

This Agreement shall be binding upon execution by the parties and unless otherwise cancelled
shall remain in effect as long as the applicant’s generating facility is interconnected to the
BOARD'S electrical system.

2. RESPONSIBILITY AND AUTHORITY

A. The APPLICANT shall be responsible to implement the operating guidelines contained in
this Agreement and abide by the BOARD'S existing Electric Rates, Rules and Regulations
for Electric Service. The Applicant acknowledges that said Rates, Rules and Regulations
may be revised from time to time and hereby agrees to be bound by said revisions.

B. The APPLICANT shall notify the BOARD prior to installation and testing of any generating
units. And the APPLICANT shall not start up and test any generating unit prior to obtaining
written approval from the BOARD, if such testing is fo be done in parallel with the
BOARD'S electrical system.

C. The APPLICANT shall furnish the BOARD with, and obtain BOARD approval of, current
drawings for the inferconnection and protective relaying schemes to be used by the
APPLICANT.

E. The APPLICANT acknowledges that it may incur a penalty for additional reactive
power (VARS) that is required for the excitation of the induction generators if the
APPLICANT'S system power factor falls below 85%. The penalty will be applied in
accordance with the BOARD'S Electric Rates, Rules and Regulations for Electric
Service. The APPLICANT also acknowledges that capacitors or other devices added
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to its electrical system for the purpose of providing power factor correction may
increase the chances that the induction generator experiences "self-excitation"”. This
conditfion is known to be very unstable and may cause system overvoltages and/or
equipment damage during automatic bus transferring for line outages. If this
condition is sufficiently serious the BOARD may, in its discretion, require the APPLICANT
to disconnect the capacitors or other devices at the APPLICANTS site or in the
alternative the BOARD may elect to move any existing capacitors on their own
distribution feeders af the APPLICANT'S expense. The APPLICANT shall pay for all costs
associated with any alteration of the BOARD'S equipment required for proper
operation of the APPLICANT'S generating facility in parallel with the BOARD'S
electrical system. The APPLICANT will also be liable to pay costs of future alterations
due to changes in operating status, safety or adverse effects on the BOARD'S system
or those of its customers.

Should the parallel operation of the APPLICANT'S generating facility cause
interference with, affect voltage, frequency or harmonic content of, the BOARD'S
system or those of its customers, the APPLICANT shall upon notice discontinue parallel
operation until the condition has been corrected.

. The APPLICANT shall be liable for any injury or damage caused to the BOARD'S
employees or equipment as a result of operation of APPLICANT'S generating facility.
The BOARD assumes no liability for damage to the APPLICANT'S equipment or
employees as a result of operating under this agreement.

The APPLICANT agrees to indemnify and hold harmless the BOARD, its agents,
officers, and employees, to the extent permitted by law, during the entire term of the
Agreement from any and all loss or damage to property, or injury to or death of any
person and from all suits, claims, liability or demands, however caused, resulting from
the use of the herein generating facility, and shall settle, adjust, or defend the same
at its sole cost and expense, including, but not limited to attorney fees; provided,
however, that said duty to defend, indemnify and hold harmless is conditioned upon
the notification of the APPLICANT by the BOARD of any such suit, claim, liability,
demand, etc., within ten (10) days of the same being made upon the BOARD; and
further provided that the APPLICANT shall not be required to indemnify the BOARD, its
agents, officers, and employees for damage to property or injury or death fo persons
caused by the sole negligence of the BOARD, its agents, officers or employees. The
provisions of this section shall not give any third party any claims to which he/she or it
would not otherwise be entitled. The APPLICANT'S obligation hereunder shall survive
cancellation or termination of this agreement for damages to property or injury or
death to persons incurred before the termination or cancellation.

If the APPLICANT does not meet all of the above requirements, the BOARD may
require termination of parallel operation. Failure to terminate parallel operation when
required shall be cause for the BOARD to interrupt electric service to the APPLICANT.
The BOARD may also give written notification of cancellation of this AGREEMENT.
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3. OPERATION OF APPLICANT'S GENERATING FACILITY

A.

52

The APPLICANT'S generators shall be operated so as not to feed power back into the
BOARD'S Electrical System. The BOARD wiill not be billed and shall not be responsible to
pay for any power inadvertently delivered by the APPLICANT to the BOARD'S system.

All oral operating communications between the parties shall be conducted through the
BOARD'S Brush Electrical System Operating Center (B.E.S.O.C.). APPLICANT agrees o
maintain direct phone service from the local phone company so that operating
instructions from the BOARD can be given to the APPLICANT or its designated operator.
All oral operating communications between the parties shall be conducted through the
BOARD'S Brush Electrical System Operating Center (B.E.S.O.C.). APPLICANT agrees o
maintain direct phone service from the local phone company so that operating
instructions from the BOARD can be given to the APPLICANT or its designated operator.
APPLICANT shall keep a daily operations log for its generating facility which shall include
information on generator output, unit availability, maintenance outages, circuit breaker
trip operations and any significant events related to operation of the generating facility.
APPLICANT shall send a copy of this log to the BOARD'S Electric System Operations
Department, or his/her designee every 6 months and shall make the log available for
review upon demand.

APPLICANT agrees to supply and fimely update the BOARD'S Brush Electrical System
Operating Center of the following:

1. The current names and phone numbers of the personnel responsible for operating
and maintaining the generating facility and any changes made to this list.

2. Any emergency situations which may adversely affect the BOARD'S electric system
integrity, or any requirement that BOARD de-energize a portion of the APPLICANT'S
system under its control.

3. Any change in the mechanical or electrical condition that may affect capacity or
the reliability of the APPLICANT'S generating facility.

4. Immediately upon discovery, any BOARD required interconnection relay that is either
inoperable or operating improperly.

5. Immediately upon discovery, any circuit breaker that has operated by a BOARD
required interconnection relay, along with the relay targets that caused the circuit
breaker to operate.

6. Plans to manually parallel with or separate from the BOARD system and the times of
actual manual parallels and separations. Emergency separations shall be reported as
soon as conditions permit.

In the event APPLICANT wishes to perform work on its own generating facilities which
would normally be energized by a BOARD controlled source of energy, it shall provide
written notice to the Brush Electrical System Operating Center of the need for a
clearance. The BOARD shall provide clearance in accordance with its current procedure
of opening, locking and tagging the interconnection disconnect device(s) to
APPLICANT'S facilities from BOARD sources of energy, and to establish the
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inferconnection disconnect device as a visible break according to usual BOARD
procedures.

G. Unless an emergency exist, APPLICANT shall give 72 hours (three working days) notice
when requesting a clearance and shall supply the BOARD'S Brush Electrical System
Operating Center with the following information:

Nature of work to be performed.

Date and time work will begin.

Date and time work will be completed.

Apparatus to be cleared and the clearance points required.
Name of person in charge of the work.

Whether protective grounds will be installed.

A

H. The parties agree to the following:

1. Onrequest, BOARD will open interconnection disconnect device(s) necessary to
clear APPLICANT'S equipment from BOARD supply sources in the following manner:

a. Onrequest, BOARD will open interconnection disconnect
device(s) necessary to clear APPLICANT'S equipment from BOARD
supply sources in the following manner:

b. Where BOARD must have the interconnection disconnect switch
open for a clearance point, a qualified BOARD employee will
observe that the switch is open, lock it open with a BOARD lock,
disconnect the control voltage and attach filled-out tags to
indicate it is a clearance point. If no provision for locking is
provided, all three disconnects will be tagged with a properly
completed tag. If a draw out breaker is the only means of
disconnect, the breaker will be racked out and tagged with a
properly completed tag.

c. BOARD assumes no liability for APPLICANT'S equipment energized
from generating facility sources or by any other means. APPLICANT
agrees that work is performed at its own risk. APPLICANT shall take
all necessary steps to ensure that work is conducted in
compliance with all applicable federal, state and local laws and
regulations and in a manner which does not endanger the safety
of persons or equipment.

[.  APPLICANT agrees to the following conditions regarding a clearance requested by

BOARD:

1. APPLICANT shall provide the BOARD emergency access to the inferconnect device
by either having a key, secured at Brush Electrical System Operating Center or a
BOARD key box mounted at the APPLICANT'S facility

2. The same clearance and tagging procedures as in section 3.8 above will be used.

3. APPLICANT will not manually or automatically re-energize the transformer or circuits

involved prior to receiving approval from Brush Electrical System Operating Center.

4. APPLICANT will not manually or automatically re-energize the transformer or circuits

involved prior to receiving approval from Brush Electrical System Operating Center.
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4. MAINTENANCE OF APPLICANT-OWNED INTERCONNECTION EQUIPMENT

54

A. AllBOARD required interconnection devices must remain in service with relay settings as

recorded on the "Board Relay Setting and Test Report Form". Proposed changes in relay
settings must be submitted in writing to the BOARD for approval. Any modification of the
existing inferconnection or protection scheme requires prior written approval of the
BOARD'S Electric System Protection Engineer or his/her designee.

BOARD required intferconnection equipment owned by APPLICANT shall be periodically
tested by BOARD personnel at the APPLICANT'S expense. The APPLICANT shall schedule
and provide the BOARD access for testing at reasonable hours. Copies of equipment test
reports shall be forwarded to the BOARD'S Superintendent of System Operation or his/her
designee and approved before APPLICANT may resume parallel operation. APPLICANT
shall comply with the following requirements for BOARD required interconnection
equipment

1. Interconnection relays shall be tested at intervals not to exceed three years.

2. Individual relays shall be secondary bench tested by applying the appropriate
currents, voltages or frequencies. The relays must be tested at their specified setfting
to verify the minimum operating point at which relay will actuate (Minimum Pickup).

3. Lamicoid name plates shall be installed by APPLICANT adjacent to all BOARD-
required interconnection relays. Each relay name plate shall include the device
number and the relay's function.

4. Non-revenue meter calibration shall be checked and all current fransformers and
potential fransformers shall be tested af infervals not to exceed six years. Current
fransformers shall be primary or secondary ratio tested. If the current transformers are
secondary ratio tested, a voltage ratio must be performed to verify turns ratio.
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5. SIGNATURES

The said parties do hereby agree to the full performance of the covenants herein contained
and the APPLICANT acknowledges to understand and agree to the provisions set forth.

In witness whereof, the parties have caused this Agreement to be executed by their duly
authorized representatives and effective as of the last date signed by both parties below.

WITNESS LANSING BOARD OF WATER AND LIGHT

Title: General Manager

Title: Corporate Secretary

DATE:

WITNESS CUSTOMER/OWNER

DATE:

Approved as to form only by:

Title: Legal Counsel
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Interconnection Request Status

By Utility Services

PROJECT:

DATE

BWL Receives Interconnection Application + Data + Filing fee.

Filing Fee of $ Posted to Acct. No.

BWL Acknowledges Receipt within 3 business days of receiving application
Completed review of Application and Data for Completeness

o Reference Appendix A-Application information

o Reference Appendix B-Data requirements

o Reference Appendix C-One-Line appropriate to project size (if applicable)
Application and Data returned to Project Developer with deficiencies noted in
application or data.

Assigned fo engineer for data review and potential system impact

Application approved for Non-parallel operation

Executed Interconnection Study Agreement (Appendix D)

Assignhed to engineer for interconnection study

Executed appropriate agreement. Interconnection and Operation Agreement (Appendix E)
or Electric Service Agreement
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