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	Comments


Oncor has explored issues associated with subsynchronous resonance for several years and shares ERCOT’s desire to address the issue in a comprehensive manner.

To assist in the development of a comprehensive approach, and in preparation for the

ERCOT workshop, Oncor provides these initial comments.

Rather than preparing a redline, which Oncor believes may be too granular for an initial workshop, Oncor is providing an analysis prepared by John P. Daniel, a recognized industry expert in analysis of subsynchronous resonance and lead engineer of the team that performed ERCOT’s CREZ Reactive Study, dated August 22, 2013, and included here as Attachment A. The analysis makes specific references to portions of NPRR

562. It also makes some general comments, which Oncor believes are useful to frame the issue.

Initially, the term “subsynchronous resonance” does not necessarily have a common meaning. For reference, Oncor has included here as Attachment B an IEEE paper which provides a broad description of the terms often used.
  The multiple phenomena

NPRR 562 addresses might be more accurately characterized as “subsynchronous oscillations”, and can be divided among three categories:

1. SSR, meaning the torsional interactions between series capacitors and turbine-generators

2. SSTI, meaning the torsional interactions between turbine-generators and transmission-level active devices

3. Induction generator effects, meaning interactions involving the electrical network only between series capacitors and generation resources (synchronous and wind turbines – especially DFIG).

The protection and mitigation issues associated with each of these categories appear different, and Oncor encourages ERCOT to group them appropriately. For each of these phenomena, some general questions must be answered:

· What types of equipment can create the phenomenon?

· What types of generation resource equipment can be adversely affected by the phenomenon?

· What types of transmission equipment can be adversely affected by the phenomenon?

· What system conditions must occur to permit the phenomenon?

From answers to these foundational questions, ERCOT and market participants will be better able to judge what strategies should be used to analyze and manage the risk.

Among the strategies, Oncor also offers the following general comments:

Is a subsynchronous screening and study possible for the installation or operational modification of each piece of transmission and generation resource equipment? Oncor believes the answer to this question is probably no, given the multitude of elements and operating conditions. Consequently, NPRR 562 must be modified to require studies only under specified circumstances, such as the addition of a new generation resource or a substantial new transmission element such as a transmission line or transmission substation that is close enough to a generation resource(s) to cause the phenomenon. Further, NPRR 562 specifies study requirements of frequency scans, eigenvalue, and EM transient simulations, which might better be characterized as illustrative rather than mandatory, and which in no event should be program or consultant-specific. Additionally, SSR study is data intensive, and many existing generation units lack such information.
If subsynchronous screening and study is not possible for the installation or operational modification of each piece of transmission and generation equipment, should protection be required? Oncor believes that there are multiple ways to resolve this issue, but asks that ERCOT and market participants consider the following principles and to approach the issue of protection conservatively. The determination of appropriate equipment protection should be made by the owner of the equipment, in consultation with other affected parties. The installation and maintenance of equipment protection should be made by the owner of the equipment. The liability for the failure of the equipment protection should be borne by the owner of the equipment.
The cost of equipment protection may be borne by the owner of the equipment, or may be uplifted to the market, but any uplift methodology should be approved by ERCOT and the Public Utility Commission of Texas prior to implementation. In principle, Oncor agrees with ERCOT staff that generator trips should not be a form of subsynchronous mitigation, but protection is nonetheless crucial as a last line of defense for such equipment.

If particular kinds of equipment are more likely to create a subsynchronous phenomenon, is there a preferred methodology for installing and/or operating the equipment? Oncor believes that to the extent general guidelines can be developed for installation and operation of transmission and generation resource equipment, it would be beneficial to establish them. For instance, it may be that series capacitors should only be operated in certain system conditions or at certain levels. It also may be that sensors can be installed to create situational awareness of certain conditions.
If new or additional mitigation is necessary, who should bear the responsibility for the determination of the measures necessary, and who should bear the cost?

Though NPRR 562 states that any studies must recommend mitigation measures, it focuses heavily on the phrase “ERCOT in its sole judgment” to determine the resolution of specific issues. Oncor encourages ERCOT to modify this statement, perhaps to

“ERCOT shall determine after consultation with affected resource entities and affected TDSPs.” Finally, cost is a significant policy issue, particularly when it is not necessarily a single piece of equipment but a set of system conditions that makes a subsynchronous phenomenon more likely to occur. There is a common-law principle that is sometimes invoked in situations involving multiple parties and multiple causes that assigns responsibility to the “last in time” to have affected the situation. Financial responsibility could be based on the last party to have installed a new piece of transmission or generation equipment that increased the risk of subsynchronous phenomena beyond ERCOT’s tolerance. Such a result may or may not appear “fair” depending on the parties involved, so such an assignment of responsibility should again be approved by ERCOT and the Public Utility Commission of Texas prior to implementation.

	Revised Cover Page Language


Oncor recommends that the NPRR be re-titled “Subsynchronous Oscillations.”

	Revised Proposed Protocol Language


Oncor offers general comments on the NPRR text in Attachment A but will not provide specific redline changes at this time. Oncor expects that the NPRR 562 workshop will provide input from many parties that should be considered prior to redrafting the NPRR.
� “Terms, Definitions and Symbols for Subsynchronous Oscillations,” IEEE Subsynchronous Resonance Working
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IEEE Transactions on Power Apparatus and Systems, Vol. PAS-104, No. 6, June 1985.
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