
General Transmission System Design Requirements for the Interconnection of New Generators (Resources) to the Administered Transmission System

All electrical facilities must be designed, built and operated in accordance with applicable NERC, NPCC, ISO New England (“ISO”) and the interconnecting Transmission Owners’ standards, guidelines, criteria, or the equivalent. This document describes only the general transmission system design requirements for new generators (resources) to interconnect to the Administered Transmission System.  Additional technical and design requirements related to resource interconnection and operation may also apply.  If an interconnection design doesn’t meet the requirements defined in this or other applicable documents, it must be demonstrated to and accepted by the ISO and the Transmission Owners as being at least as reliable and operable as any otherwise preferred alternative that does meet the requirements of such documents. New interconnection designs are expected to conform to this set of requirements and exceptions to them should only be pursued in extraordinary circumstances.

Point of Interconnection

The following will be applied to the design of a new generator (resource) interconnection:   

1. All new generators (resources) will be connected to the system at a new or existing station.

2. The station will be designed to provide independent switching of each generator (resource) interconnection to the system and each transmission line terminating in the station.  The intent is to design the interconnection in a manner that does not adversely affect the ability to maintain major components of the transmission system.

3. A ring bus or breaker-and-a-half connection will be used at the point of generator (resource) interconnection with the transmission system. Transmission system needs and use may require a breaker-and-a-half arrangement. Alternative interconnection designs to Non-PTF facilities will be considered where appropriate. Additionally, two circuit breakers placed in series may be required to mitigate the consequences of a stuck breaker that would otherwise result in an unacceptable system performance.

4. Transmission system circuit breakers will not be used for synchronization of new generators.


Discussion
The station provides better reliability and operability for the transmission system than a generator (resource) tapped to a transmission line.  A tapped transmission line increases the exposure to loss of the transmission line due to additional line length of the interconnection and increased exposure to failure or misoperation of the generator’s (resource’s) facilities.  This exposure represents additional risk of failure or misoperation of the transmission system, which may impact customer service.  

Transmission line maintenance on a tapped line requires an outage of the entire circuit and the generator (resource).  This requires coordination of outage schedules or interruption of service to the generator (resource). Transmission line maintenance becomes more difficult to schedule and perform as efforts are made to avoid interrupting service to the generator (resource). Due to the decreased opportunities to perform maintenance, less may be performed and system reliability decreases.  Additionally, since the generation (resource) is unavailable to the system whenever the line is forced out of service, tapped generating station (resources) can lead to the sequential loss of significant amounts of generating (resource) capability. 

Interconnection Design – Loss-of-Source

The interconnection shall be designed such that, with all lines initially in service, there is no normal design contingency or common mode transmission system, station, or internal plant failure which could result in a net loss of more than 1200 MW of multiple resources.  The component generators of combined cycle plants are considered to be multiple resources.

Discussion – 

There are multiple issues associated with large net source loss resulting from interconnection and system design.  The interconnected bulk power system external to New England has historically limited the maximum New England source contingency to levels as low as 1200 MW for normal system conditions.  A plant interconnection should be designed in recognition of this known limitation.  Larger source contingencies also increase reserve requirements above the level which is sufficient to cover the majority of resources.

These issues are further complicated when multiple resources must be considered as part of a single loss-of-source contingency.  System operations must be aware of the total output of multiple resources at different locations when they may be lost through a common mode failure.  The magnitude of a source loss contingency may also simultaneously limit New York to New England imports.  A transmission contingency which results in the loss of multiple resources must be recognized in system operation by maintaining operating reserves sufficient to cover the total potential loss.  All of these factors combine to add significant complexity to the process of reliably obtaining a secure unit commitment, and could result in inadvertently carrying insufficient operating reserves.  

Generator Voltage Control

New Generating Resources will be required to participate in controlling the system voltage. Generating Resources must be able to deliver or absorb reactive power with a power factor (“pf”) consistent with the interconnecting Transmission Owner’s requirements.  Typically the power factor will be measured at the high side of a generator step up (“GSU”) transformer and must be adequate to support voltage at the point of interconnection.  Units must be equipped with Automatic Voltage Regulation (“AVR”) with status indication reported remotely to the appropriate dispatch center.  The AVR must be operated continuously to maintain scheduled voltage at a point designated by the ISO unless otherwise directed or approved by the ISO.  The Transmission Owner is responsible for recommending the desired scheduled voltage and regulated point and may recommend a specific GSU tap setting.

Other Controls and Protection

Each generating resource will be required to have a power system stabilizer (“PSS”) installed as part of its excitation system.  The interconnection design studies will determine the need for the PSS to be in service at initial startup.  A PSS may be required to be placed in service or reset at any time in the future.  The PSS settings will be reviewed and approved by the Transmission Owner and the ISO.

Each generating resource will be required to have out-of-step protection installed.  This protection will detect an out-of-step condition and trip the generator to protect the transmission system against adverse impact associated with the generator losing synchronism with the system.  Additionally, the Transmission Owner and/or the ISO may require that supplementary supervisory detection be used in conjunction with the out-of-step protection when necessary to prevent unnecessary and undesirable out-of-step protection operation.  The protection settings will be reviewed and approved by the Transmission Owner to ensure that these objectives are met.  

Other Items

Circuit Breakers

All new 345 kV and, where identified as necessary, 230 kV and 115 kV, circuit breakers must meet the current “NEPOOL Definition Of Requirements For Circuit Breakers Used For Independent Pole Tripping”, or its successor document.
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