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1 Scope

This guideline is designed to assist company field engineers in interconnecting a cogenerator
parallel generator with the company'’s electrical distribution sydtethose cases where a cus-
tomer’sfacility cannot be adequately served by the distribution system, then the customer shou
consult with the company’s Transmission Department.

This guideline also identifies the major requirements a customer must meet in order to intercor
nect his generating facility with the electrical distribution supply system. This guide is not in-
tended to replace an evaluation of any special conditions made by the field engineer.

2 Cogeneration or Parallel Generation

Cogeneration or parallel generation is an option that many customers invest in to meet specipl

requirements that they have. Customers may be using one of the following cogeneration prg
cesses:

1. Use the waste heat from the generator to run a manufacturing process;
2. Have access to heat they can use to generate electricity;

3. Use a generator interconnection to allow the full-load testing of their standby generata
without having to cause themselves an outage.

3 Basic Interconnection Requirements

3.1 Power Quality

The generating facility must meet the power quality specifications as outlined in Engineer,
ing Handbook Section 1®@ower Quality If the company determines that operation of the
customer’s generating facility adversely affects the power quality within the ganesal

then the customer must disconnect their equipment until the proper adjustments or correq
tions are made.

3.2 Metering

The customer must provide adequate space and equipment for the metering of the facility.
Depending on the agreement between the customer and the company, the metering will gi

ther be single-direction or bi-directional. Single-direction metering will not provide pay-
ment tothe customer for excess power generated on his site. Power generated or consume
as well as vars consumed will be charged or reimbursed according to the current rate sche
ule or separate service agreement with the customer.
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3.3

3.4

3.5

3.6
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Protective Relaying

The customer shall soley be responsible for the protection of their equipment. Disturbanc
such as lightning, switching surges, voltage sags, line faults, line trips, line reclosure
over-frequencyinderfrequencyhigh voltage and low voltage all occur within the electri-

cal supply system and the customer must be prepared to deal with these events. Line reglo-

sures will be done without regard to synchronous checking with the customer’s generat
unless special provisions are made with the company, usually at the customer’s expen

As a minimum, the customer needs to have protection for the following events: over-frg-
guency, under-frequency, over-voltage, under-voltage, ground faults, phase-to-phag
faults, reverse current relays for induction machines, and synchronous closing relays. Al-

tomatic line reclosing time delays on distribution lines can range from 0.3 seconds u
through 90seconds. Manual line reclosing will occur after the automatic line reclosing fails
to restore electrical service.

System Compatibility

The interconnected generation system must not adversely affect the electrical supply sy
tem.Excessive voltage flicker and excessive voltage swings on the electrical system as d
scribed in Engineering Handbook Section 1C, must be minimized or not permitted.

Prior to construction, a system compatibility study must be done to ensure that the p
posed generator will not adversely affect the system. During the generator compatibilit
study, if operation of the customer’s generator under normal operating conditions does n
raise the voltage of the system at the point of common coupling more than three perce
with the generator running at full output at unity power factor, then the generator is consig
ered compatible with the system. If voltage swings will be in excess of three percent, then

separate and more extensive study must be done to determine its effects on the distribuﬂon

system and what action, if any, needs to take place in order to make a compatible tie. Th
studies must be completed prior to the start of construction.

After the generator is constructed, it shall nobperated in such a way as to cause power
quality or reliability problems to the system. The generator should limit itself to a thre¢
percent voltage shift on the system. Induction machines should be supplied with shunt
pacitors to limit their var consumption on the system.

O_

System Modifications

Any modifications that must be made to the company’s system to accommodate the pr
posed generator must generally be paid for by the customer.

Visible Disconnect Switch

b

-

A visible and lockable disconnect switch for the generator that is accessible to the company

is required unless this requirement is specifically waived by the company’s local operg
tions staff.
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3.7 Code Compliance

The customer’s facility must comply with all applicable sections of the National Electrical
Code, the National Electrical Safety Code, IEEE 1®43iributed Resources Intercon-
nectedwith Electric Power Systesnand the Electric Service Requirements Manual for that
particular state. Photovoltaic systems must also comply with NEC Article 690.

4 Rotating Machine Driven System

This sectiorapplies to those systems that use a rotating machine to directly generate the ac po

er. It applies to both synchronous and induction systems. These systems are capable of generaT
high currents during a fault condition. Lacking any specific information, it is recommended tha
the customer use these settings on his protective relaying:

Over-frequency: 61 Hertz, 10 cycle time delay.
Under-frequency: 59 Hertz, 6 cycle time delay.

4
5
6. Over-voltage: 110% of nominal voltage, 1 to 5 second time delay.
7 Under-voltage: 90% of nominal voltage, 1 to 5 second time delay.

8 Ground faults, set to protect the generator.

9 Phase-to-phase faults, set to protect the generator.

10. Reverse current relays for induction machines, to protect motoring of the generator.
11. Synchronous closing relays.

For further information regarding generator protection, please refer to the General Electrig
“Gold” pamphlet Generator Protection GEK—75512A

5 Inverter Driven Systems

This section applies to systems up thro&@6 kW where dc-generated power is converted to ac
power using an inverter. This includes photovoltaic systems, fuel cells, and dc generators that
include an inverter for the final power conversion step. These systems must comply with IEEH
929, Recommended Practice for Utility Interface of Photovoltaic (PV) Systath&/L 1741,
Standard for Static Inverters and Charge Controllefi$ie customer must utilize an automatic
non-islanding inverter as defined by the above standards.
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