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INTRODUCTION

Category 4

This Generator Interconnection Procedure document outlines the process &
requirements used to install or modify generation projects with aggregate generator
output capacity ratings greater than 550 kW, but less than or equal to 2 MW designed to
operate in parallel with the Consumers Energy electric system. Technical requirements
(data, equipment, relaying, telemetry, metering) are defined according to generation
type, location of the interconnection, and mode of operation (Flow-back or Non-Flow-
back). The process is designed to provide an expeditious interconnection to the
Consumers Energy electric system that is both safe and reliable.

This document has been filed with the Michigan Public Service Commission (MPSC)
and complies with rules established for the interconnection of parallel generation to the
Consumers Energy electric system in the MPSC Order in Case No. U-15787

The term “Project” will be used throughout this document to refer to electric generating
equipment and associated facilities that are not owned or operated by Consumers
Energy. The term “Project Developer” means a person that owns, operates, or
proposes to construct, own, or operate, a Project.

This document does not address other Project concerns such as environmental
permitting, local ordinances, or fuel supply. Nor does it address agreements that may
be required with Consumers Energy and/or the transmission provider, or state or federal
licensing, to market the Project’s energy. An interconnection request does not
constitute a request for transmission service.

It may be possible for Consumers Energy to adjust requirements stated herein on a
case-by-case basis. The review necessary to support such adjustments, however, may
be extensive and may exceed the costs and timeframes established by the MPSC and
addressed in these requirements. Therefore, if requested by the Project Developer,
adjustments to these requirements will only be considered if the Project Developer
agrees in advance to compensate Consumers Energy for the added costs of the
necessary additional reviews and to also allow Consumers Energy additional time for
the additional reviews.

Consumers Energy may apply for a technical waiver from one or more provisions of
these rules and the MPSC may grant a waiver upon a showing of good cause.
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INTERCONNECTION PROCEDURES

Interconnection Process
Customer Project Planning Phase

A Project Developer may contact Consumers Energy before or during the application process
regarding the project. Consumers Energy can be reached by phone, e-mail, or by the external
website to access information, forms, rates, and agreements. Consumers Energy will provide
up to 2 hours of technical consultation at no additional cost to the applicant. Consultation may
be limited to providing information concerning the utility system operating characteristics and
location of system components.

An interconnection process flow diagram can be found in Appendix A.

Interconnection fees and timelines can be found in Appendix B. Procedure definitions can be
found in Appendix C.

Application & Queue Assignment

The Project Developer must first submit an Interconnection Application (Appendix D) to
Consumers Energy. A separate application is required for each Project, or Project site.
Consumers Energy will notify the Project Developer within 10 working days of receipt of an
Interconnection Application. If any portion of the Interconnection Application, data submittal
(site plan and one-line diagrams), or filing fee is incomplete and/or missing; Consumers Energy
will return the application, data, and filing fee to the Project developer with explanations. The
Project Developer will need to resubmit the application with all the missing items. Once
Consumers Energy has accepted the application, a queue number will be assigned to the
Project, and Consumers Energy will notify the Project Developer that the application is
complete.

Application Review

Consumers Energy will review the complete Interconnection Application to determine if an
engineering review is required. If an engineering review is required, Consumers Energy will
notify the Project Developer within 10 working days, and provide the Project Developer with an
Engineering Review Agreement (Appendix E). A review fee will be required (Appendix B).
The Project Developer shall provide any changes or updates to the application before the
engineering review begins. If an engineering review is not required, the project will advance to
the Customer Install & Parallel Operating Agreement phase of the process. Consumers Energy
may request additional data be submitted as necessary during the review phase to clarify the
operation of the Project.

Engineering Review
Upon receiving an executed Engineering Review Agreement and the review fee; Consumers

Energy will study the project to determine the suitability of the interconnection equipment
including safety and reliability complications arising from equipment saturation, multiple



technologies, and proximity to synchronous motor loads. Consumers Energy will provide in
writing the results of the engineering review within 25 working days. The engineering review will
include major components affected, potential system upgrades, and a non-binding estimate (as
practically possible) for interconnection. If the engineering review indicates that a distribution
study is necessary, Consumers Energy will provide the Project Developer with a Distribution
Study Agreement (Appendix E), and a study fee will be required (Appendix B). If an
engineering review determines that a distribution study is not required, the project will advance
to the Customer Install & Parallel Operating Agreement phase of the process.

Distribution Study

Upon receiving an executed Distribution Study Agreement and study fee; Consumers Energy
will study the project to determine if electric distribution system upgrade(s) are needed to
accommodate the proposed project, and determine the cost of electric system upgrade(s) if
required. Consumers Energy will provide in writing the results of the distribution study within 45
working days. The distribution study will include the estimated completion timeframe and cost
estimate for the electric system upgrade(s). If the distribution study determines that electric
system upgrades are not required, the project will advance to the Customer Install & Parallel
Operating Agreement phase of the process.

Customer Install & Parallel Operating Agreement

The Project Developer shall notify Consumers Energy when the generator installation and any
required local code inspection and approval is complete. The Parallel Operating Agreement will
cover matters customarily addressed in such agreements in accordance with Good Ultility
Practice, including and without limitation, construction of facilities, system operation, defaults
and remedies, and liability. The Project Developer shall complete, sign and return the
Interconnection and Parallel Operating Agreement (Appendix F), Contact List (Appendix G), a
Facilities Agreement if electric system upgrades are required, and any required payment for
system upgrades to Consumers Energy. Any delay in the Project Developer’'s execution of the
Interconnection and Parallel Operating Agreement, Contact List, Facilities Agreement, or
payment will not count toward the estimated completion timeframe.

Meter Install, Testing, & Inspection

Upon receipt of the local code inspection approval, completion of the Consumers Energy
electric system upgrades and executed Parallel Operating Agreement; Consumers Energy will
schedule the meter install, testing, and inspection.

Prior to final approval for Parallel Operation, Consumers Energy’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 Consumers Energy electric system. The
commissioning test must be witnessed by Consumers Energy, and can be performed by
Consumers Energy at the Project Developer's request. Within 5 working days from receipt of
the completed commissioning test report, Consumers Energy will notify the Project Developer of
its approval, or disapproval, of the interconnection. If Consumers Energy does not approve the
interconnection, Consumers Energy will notify the Project Developer of the necessary corrective
actions required for approval. The Project Developer, after taking corrective action, may
request Consumers Energy to reconsider the interconnection request.



Operation in Parallel

Upon Consumers Energy approval of the interconnection, Consumers Energy will install
required metering, provide a written statement of final approval, and a fully executed Parallel
Operating Agreement authorizing parallel operation.

Operational Provisions

Disconnection

Consumers Energy may refuse to connect, or may disconnect, a project from the electric
system if any of the following conditions apply:

a.
b.
C.

Lack of fully executed Interconnection and Parallel Operating Agreement

Termination of interconnection by mutual agreement

Noncompliance with technical or contractual requirements in the Interconnection and
Parallel Operating Agreement, after notice is provided to the Project Developer of the
technical or contractual deficiency.

Electric distribution system emergency

Routine maintenance, repairs, and modifications, but only for a reasonable length of time
necessary to perform the required work and upon reasonable notice.

Maintenance and Testing

Routine and maintenance checks of the relaying and control equipment must be conducted in
accordance with provided written test procedures which are required by IEEE Std. 1547, and
test reports of such testing shall be maintained by the applicant and made available for Utility
inspection upon request. [NOTE — IEEE 1547 requires that testing be conducted in accordance
with written test procedures, and the nationally recognized testing laboratory providing
certification will require that such test procedures be available before certification of the
equipment.]



TECHNICAL REQUIREMENTS

The following discussion details the technical requirements for interconnection of Category 4
Projects greater than 550 kW, but less than or equal to 2 MW of generation. Many of these
requirements will vary based on the capacity rating of the Project, generation type, and mode of
operation (Flow-back or Non-Flow-back). A few of the requirements will vary based on location
of the interconnection (isolated load and available fault current).

Certain major component, relaying, telemetry, and operational requirements must be met to
provide compatibility between the Project equipment and the Consumers Energy electric
system, and to assure that the safety and reliability of the electric system is not degraded by the
interconnection. Consumers Energy reserves the right to evaluate and apply newly developed
protection and/or operation schemes at its discretion. All protective schemes and functions are
evaluated for compliance to IEEE std. 1547. In addition, Consumers Energy reserves the right
to evaluate Projects on an ongoing basis as system conditions change, such as circuit loading,
additional generation placed online, etc.

Upgraded revenue metering may be required for the Project.

Major Component Design Requirements

The data requested for all major equipment and relaying proposed by the Project Developer,
must be submitted as part of the initial generator interconnection application for review and
approval by Consumers Energy (Appendix D). Consumers Energy may request additional data
be submitted as necessary during the interconnection process to clarify the operation of the
Project facilities.

Once installed, the interconnection equipment must be reviewed and approved by Consumers
Energy prior to being connected to the Consumers Energy electric system, and before parallel
operation is allowed.

Data

The data that Consumers Energy requires to evaluate the proposed interconnection is
documented on the generator interconnection application (Appendix D.

A site plan, one-line diagram(s), and interconnection protection system details of the Project are
required as part of the application data (Appendix D). The one-line diagram(s) must be signed
and sealed by a state of Michigan licensed professional engineer, or by a state of Michigan
licensed electrical contractor with the electrical contractor’s license number noted on the
diagram. The generator manufacturer data package should also be supplied.

Isolating Transformer(s)

If an isolating transformer is required, the transformer must comply with the current ANSI
Standard C57.12.

The transformer must have voltage taps on the high and/or low voltage windings sufficient to
assure satisfactory generator operation over the range of voltage variation expected on the



Consumers Energy electric system. The Project Developer also needs to assure sufficient
voltage regulation at its facility to maintain an acceptable voltage level for its equipment during
such periods when its Project is off-line. This may involve the provision of voltage regulation or
a separate transformer between Consumers Energy and the Project station power bus.

The type of generation and electrical location of the interconnection will determine the isolating
transformer connections. Allowable connections are detailed under the specific Project type.
Note: Some Utilities do not allow an isolation transformer to be connected to a grounded Utility
system with an ungrounded secondary (Utility side) winding configuration, regardless of the
Project type. Therefore, the Project Developer is encouraged to consult with Consumers
Energy prior to submitting an application.

The proper selection and specification of transformer impedance is important relative to
enabling the proposed Project to meet Consumers Energy'’s reactive power requirements (see
“Reactive Power Control”).

Isolation Device

An isolation device is required and should be placed at the Point of Common Coupling (PCC). 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:

e Must be approved for use on the Consumers Energy electric system.
o Must comply with current relevant ANSI and/or IEEE Standards.

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

e Must be rated for the application.

o If used as part of a protective relaying scheme, it must have adequate interrupting
capability. Consumers Energy will provide maximum short circuit currents and X/R
ratios available at the PCC upon request.

e Must be operable and accessible by Consumers Energy at all times (24 hours a day, 7
days a week).

e Consumers Energy will determine if the isolation device will be used as a protective
tagging point. If the determination is so made, the device must have 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.

Interconnection Lines

The physically closest available system voltage, as well as equipment and operational
constraints influence the chosen point of interconnection. Consumers Energy has the ultimate
authority to determine the acceptability of a particular PCC.

Any new line construction to connect the Project to the Consumers Energy’s electric system will
be undertaken by Consumers Energy at the Project Developer’'s expense. Consumers Energy



may require the new line construction to be terminated on a termination structure provided by
the Project Developer.

Termination Structure

The Project Developer is responsible for ensuring that structural material strengths are
adequate for all requirements, incorporating appropriate safety factors. Upon written request,
Consumers Energy will provide line tension information for maximum dead-end tensions under
heavy icing conditions. The structure must be designed for this maximum line tension along
with an adequate margin of safety.

Electrical clearances shall comply with requirements of the National Electrical Safety Code and
Michigan Public Service Commission Standard 16-79.

The installation of disconnect switches, bus support insulators, and other equipment shall
comply with accepted industry practices.

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
C62.2.

Relaying Design Requirements

The interconnection relaying design requirements are intended to assure protection of the
Consumers Energy 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 Consumers Energy.

Protective Relaying General Considerations

Utility grade relays are required. See “Approved Relay Types” in the Generator Interconnection
Supplement.

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 control voltage, it must be designed to disconnect
the generation from the Consumers Energy electric system if the AC control power is lost.
Consumers Energy will work with the Project Developer regarding the system design for this
requirement.

The relay system must be designed such that the Project Developer is prevented from
energizing the Consumers Energy electric system if that system is de-energized.
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Momentary Paralleling

For situations where the Project will only be operated in parallel with Consumers Energy electric
system for a short duration (100 milliseconds or less), as in a make-before-break automatic
transfer 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 Consumers Energy electric system. The ATS must be tested and verified for
proper operation at least every 2 years. Consumers Energy may be present during this testing.

Instrument Transformer Requirements
All relaying must be connected into instrument transformers.

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)

Direct Transfer Trip 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 Flow-back Projects, the need for DTT is determined based on the location of
the PCC. Consumers Energy requires DTT when the total generation within a protective zone is
greater than 33% of the minimum Utility 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 (see “Isolated Operation” in the Generator
Interconnection Supplement).

Direct transfer trip adds to the cost and complexity of an interconnection. A DTT transmitter is
required for each Utility 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 transmitter and receiver. Telemetry is
required to monitor status of the DTT communication, even if telemetry would not otherwise
have been required.

At the Project Developer’s expense, Consumers Energy will provide the receiver(s) that the

Project Developer must install, and Consumers Energy will install the transmitter(s) at the
appropriate Utility protective devices.
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Reverse Power Relaying for Non Flow-back

If Flow-back Mode is not utilized, reverse power protection must be provided. The reverse
power relaying will detect power flow from the Project into the Consumers Energy system, and
operation of the reverse power relaying will separate the Project from the Consumers Energy
system.

Automatic Reclosing

Consumers Energy employs automatic multiple-shot reclosing on most of the circuit breakers
and circuit reclosers to increase the reliability of service to its customers. Automatic single-
phase overhead reclosers are regularly installed on distribution circuits to isolate faulted
segments of these circuits.

The Project Developer is advised to consider the effects of Automatic Reclosing (both single-
phase and three-phase) 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 Consumers Energy’s electric system 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." Hydraulic single-phase overhead reclosers cannot be modified with voltage check
relays; therefore, these devices will have to be either replaced with three-phase overhead
reclosers, which can be voltage controlled, or relocated beyond the Project location — depending
upon the sectionalizing and protection requirements of the distribution circuit.

If the Project can be connected to more than one circuit, these revisions may be required on the
alternate circuit(s) as well.

Consumers Energy 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 Consumers Energy at the Project Developer's expense. Consumers Energy
shall not be liable to the customer with respect to damage(s) to the Project arising as a result of
Automatic Reclosing.

Single-Phase Sectionalizing
Consumers Energy also installs single-phase fuses and/or reclosers on its distribution circuits to
increase the reliability of service to its customers. Three-phase generator installations may

require replacement of fuses and/or single-phase reclosers with three-phase circuit breakers or
circuit reclosers at the Project Developer’s expense.
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Synchronous Projects

Under/overfrequency relaying and under/overvoltage relaying are required. Each Project must also be
equipped with voltage-controlled overcurrent relays to detect faults on the Consumers Energy electric
system. The under/overvoltage relaying must be either a three-phase relay or three single-phase
relays, and three-phase voltage controlled overcurrent relaying must be provided. In order to minimize
damage to both Project equipment and to the Consumers Energy electric system equipment for loss-of-
synchronism (also called out-of-step), and to minimize disruptions to other Consumers Energy
customers in the area, out-of-step relaying may also be required. Consumers Energy 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 Consumers Energy electric system.

If the Project is connected to an ungrounded distribution system, the secondary winding (Utility side) of
the isolation transformer must be connected delta.

If the Project is connected to a grounded distribution system, the Project Developer has a choice of the
following transformer 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 PCC.

2. The isolation transformer may be connected for a delta secondary (Utility side) connection with any
primary (Project side) connection, or

3. Ungrounded-wye secondary connection with a delta primary connection.

If the Project is connected to a grounded distribution system via one of the isolation transformer
connections specified above, ground fault detection for utility faults may be required at the discretion of
Consumers Energy, and will consist of a (59N) ground overvoltage relay or (51N) overcurrent relay.
The specific application of this relay will depend on the connection of the isolation transformer:

1. If a delta secondary/grounded-wye primary connection is used, the (59N) relay will be connected
into the secondary of a set of three-phase VTs, which will be connected grounded-wye primary, with
the secondary connected delta with one corner of the delta left open. The (59N) relay will be
connected across this open-corner.

2. If an ungrounded-wye secondary/delta primary connection is used, the (59N) relay will be
connected into the secondary of a single VT that will be connected from the ungrounded-wye
neutral of the isolation transformer to ground.

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

In some instances, additional isolation transformer connection options may be available and will be
determined by Consumers Energy for the specific system location. The potential connection
alternatives will include all alternatives listed above for application on a grounded distribution system,
but will add a possible connection of grounded-wye (Utility side), delta (Project side). In the case of this
additional isolation transformer connection, utility system ground fault detection will take the form of a
time overcurrent relay connected into a current transformer located in the Utility-side transformer
neutral. This time overcurrent relay must have a very-inverse time characteristic.

For a sample One-Line Diagram of this type of facility including the various methods of (59N)
application, see Appendix D.
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Induction Projects

Three-phase under/overvoltage relays and three-phase under/overfrequency relays must be
provided. Utility-grade relays are required.

If the Project is connected to an ungrounded distribution system, the secondary winding (Utility
side) of the isolation transformer must be connected delta.

If the Project is connected to a grounded distribution system, the developer has a choice of the
following transformer connections:

1. The isolation transformer may be connected for a delta secondary (Utility side) connection
with any primary (Project side) connection, or

2. The isolation transformer may be connected for an ungrounded-wye secondary (Utility side)
connection with a delta primary (Project side) connection.

3. The isolation transformer may be connected for a grounded-wye - grounded-wye
connection.

If the Project is connected to a grounded distribution system via one of the isolation transformer
connections specified above, ground fault detection for utility faults must be provided. The
specific application of this relay will depend on the connection of the isolation transformer:

1. If a delta secondary/grounded-wye primary connection is used, a (59N) ground overvoltage
relay will be connected into the secondary of a set of three-phase VTs, which will be
connected grounded-wye primary, with the secondary connected delta with one corner of
the delta left open. The (59N) relay will be connected across this open-corner.

2. If an ungrounded-wye secondary/delta primary connection is used, a (59N) ground
overvoltage relay will be connected into the secondary of a single VT that will be connected
from the ungrounded-wye neutral of the isolation transformer to ground.

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

Protection must be provided for internal faults in the isolating transformer. In cases where it can
be shown that self excitation of the induction generator cannot occur when isolated from the
Consumers Energy, Consumers Energy may waive the requirement that the Project Developer
provide protection for utility system ground faults. In all cases, ground fault detection for utility
faults may be required at the discretion of Consumers Energy.

For a sample One-Line Diagram of this type of facility, see Appendix D.
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Inverter Projects

Under/overfrequency relaying and under/overvoltage relaying are required. The
under/overvoltage relaying must be either a three-phase relay or three single-phase relays.

The isolation transformer (without generation on-line) must be incapable of producing ground
fault current to the Consumers Energy electric system; any connection except delta primary
(Project side), grounded-wye secondary (Utility side) is acceptable. The isolation transformer
must be protected for internal faults; fuses are acceptable.

If the inverter has passed a certified anti-island test, Consumers Energy may waive the
requirement that the generator Project Developer provide protection for the utility system ground
faults. In all cases, ground fault detection for utility faults may be required at the discretion of
Consumers Energy. If required, type and methodology will be the same as Synchronous
Projects listed above.

For a sample One-Line Diagram of this type of facility, see Appendix D.
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Relay Setting Criteria

The relay settings as detailed in this section will apply in the vast majority of applications.
Consumers Energy will issue relay settings for each individual Project Developer that will
address the settings for these protective functions. All voltages will be adjusted for the specific
VT ratio, and all currents will be adjusted for the specific CT ratio.

Undervoltage Relays

The undervoltage relays will normally 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 90% 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 trip time shall not exceed 1.0 seconds at 90% of the relay setting.

Overvoltage Relays

Two steps of overvoltage relaying are required. For the first overvoltage set point, the
overvoltage relays will normally be set to trip 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 normally 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 trip time shall be
instantaneous (relay operating time not to exceed 0.02 seconds at 110% of the trip setting).

Underfrequency Relays

The Underfrequency relay will normally 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 time 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.

Overfrequency Relays

The overfrequency relay will normally be set for a trip point of 60.5 Hz, and must trip within 0.2
seconds. Relays with an inverse time characteristic 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 Project applications, the (51V) relays must be set to detect any phase faults
that may occur between the Project and the nearest three-phase fault clearing device on the
Consumers Energy system. Since these faults may take up to 1-second to detect and isolate,
the appropriate saturated direct-axis reactance of the Project will be used depending on its time
constants. The settings of this device will consider the relay manufacturer’s recommended
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practice for the type of Project and prime mover (mechanical energy source), and will be
determined by Consumers Energy for the specific system application.

59N Relay — Ground Fault Detection

This relay will be applied to detect ground faults on the Consumers Energy system when the
Project is connected to a grounded Utility system via an ungrounded transformer winding. This
relay will 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 usually be 12 Volts. For a
delta transformer winding with broken delta 120 V secondary VTs, the setting will usually be 20
Volts. The time delay will normally be 1 second.

51N Relay — Ground Fault Detection

This relay will be applied to detect ground faults on the Consumers Energy system when the
Project is connected to a grounded Utility 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 Ultility system, and the timing will be set to comply with Utility
practice for overcurrent relay coordination. The CT ratio and specific relay setting will be
determined via a fault study performed by Consumers Energy.

32 Relay — Reverse Power

The reverse power relay must be selected such that it can detect a power flow into the
Consumers Energy system of a small fraction of the overall Project 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.

Maintenance and Testing

Consumers Energy reserves the right to test the relaying and control equipment that involves
protection of the Consumers Energy electric system whenever Consumers Energy determines a
reasonable need for such testing exists.

The Project Developer is solely responsible for conducting and documenting proper periodic
maintenance on the generating equipment and its associated control, protective equipment,
interrupting devices, and main Isolation Device, per manufacturer recommendations.

The Project Developer is responsible for the periodic scheduled maintenance on those relays,
interrupting devices, control schemes, and batteries that involve the protection of the
Consumers Energy electric system. A periodic maintenance program is to be established to
test these relays at least every 2 years. This maintenance testing must be witnessed by
Consumers Energy.

Each routine maintenance check of the relaying equipment shall include both an exact
calibration check and an actual trip of the circuit breaker or contactor from the device being
tested. For each test, a report shall be submitted to Consumers Energy indicating the results of
the tests made and the "as found" and "as left" relay calibration values. Visually setting, without
verification, a calibration dial or tap is not considered an adequate relay calibration check.
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The Project Developer is responsible for maintaining written reports for the above tests for a
period of four years. These written reports shall be made available to Consumers Energy upon
request.

Installation Approval

The Project Developer must provide Consumers Energy with 10 working days advance
written notice of when the Project will be ready for inspection, testing and approval.

Prior to final approval for Parallel Operation, Consumers Energy 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 Consumers
Energy electric system. The commissioning test must be withessed by Consumers
Energy, and can be performed by Consumers Energy at the Project Developer's
request. Within 5 working days from receipt of the completed commissioning test report,
Consumers Energy will notify the Project Developer of its approval or disapproval of the
interconnection. If Consumers Energy does not approve the interconnection,
Consumers Energy will notify the Project Developer of the necessary corrective actions
required for approval. The Project Developer, after taking corrective action, may request
Consumers Energy to reconsider the interconnection request.

In the event that revisions are necessary to the Project Developer's submitted design
and the Project Developer submits revised design drawings to Consumers Energy,
Consumers Energy shall 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, Consumers Energy
will indicate required changes on the engineering drawings.

In the event the Project Developer proposes a revision to Consumers Energy’s approved
relaying and control equipment used to protect the Consumers Energy electric system and
submits a description and engineering design drawings of the proposed changes, Consumers
Energy 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, Consumers Energy will indicate required changes on the engineering drawings.

Telemetry and Disturbance Monitoring Requirements

Telemetry and disturbance monitoring is required in all cases for Projects that will operate in the
Flow-back Mode and have the capability to supply aggregate generation greater than 550 kW,
but less than or equal to 2 MW to Consumers Energy. 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 Enginee