Compliance Templates
III.  System Protection and Control

NERC Planning Standards
B.  Transmission Control Devices


Introduction
Certain transmission devices are planned and designed to provide dynamic control of electric system quantities, and are usually employed as solutions to specific system performance issues.  They typically involve feedback control mechanisms using power electronics to achieve the desired electric system dynamic response.  Examples of such equipment and devices include:  HVDC links, active or real power flow control and reactive power compensation devices using power electronics (e.g., unified power flow controllers (UPFCs), static var compensators (SVCs), thyristor‑controlled series capacitors (TCSCs), and in some cases mechanically‑switched shunt capacitors and reactors.

In planning and designing transmission control devices, it is important to consider their operation within the context of the overall interconnected systems over a variety of operating conditions.  These control devices can be used to avoid degradation of system performance and cascading outages of facilities.  If not properly designed, the feedback controls of these devices can become unstable during weakened system conditions caused by disturbances, and can lead to modal interactions with other controls in the interconnected systems.
Brief Description
Assessment of transmission control devices.

Section
III.   System Protection and Control


B.   Transmission Control Devices

Standard
S1.
Transmission control devices shall be planned and designed to meet the system performance requirements as defined in the I.A. Standards of the Transmission Systems and associated Table I.  These devices shall be coordinated with other control devices within a Region and, where appropriate, with neighboring Regions. 

Measurement
M1.
When planning new or substantially modified transmission control devices, transmission owners shall evaluate the impact of such devices on the reliability of the interconnected transmission systems.  The assessment shall include sufficient modeling of the details of the dynamic devices and encompass a variety of contingency system conditions.  The assessment results shall be provided to the Regions and NERC on request.
Applicable to
Transmission owners.

Items to be Measured
Assessment of the reliability impact of transmission control devices.

Timeframe
On request (within 30 days).
Full (100%) Compliance Requirements
The performance of new or modified transmission control devices shall meet the requirements of Standard I.A. and its associated Table I. The analysis in support of this required performance may be included as part of the documentation for Standard I.A.

Evidence must be provided that the models used for the analysis adequately represent the response and operation of the transmission control devices.

A list of contingencies and system conditions tested must be provided along with a commentary on the sufficiency of these tests for the evaluation of the transmission control devices. The assessment results should be provided to the Regions and NERC on request (within 30 days).

Levels of Non-Compliance
Level 1

Assessments of the reliability impact of transmission control devices were  provided on schedule, but were incomplete in one or more areas.

Level 2

Assessments of the reliability impact of transmission control devices were not provided on schedule, but were complete when submitted.

Level 3
Assessments of the reliability impact of transmission control devices were not provided on schedule, and were incomplete in one or more areas when submitted.

Level 4

Assessments of the reliability impact of transmission control devices were not provided.

Compliance Monitoring Responsibility
Regions.

Reviewer Comments on Compliance Rating
Brief Description
Provision of models and data for control devices for use in system modeling.
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B.   Transmission Control Devices

Standard


S1.
Transmission control devices shall be planned and designed to meet the system performance requirements as defined in the I.A. Standards of the Transmission Systems and associated Table I.  These devices shall be coordinated with other control devices within a Region and, where appropriate, with neighboring Regions. 

Measurement
M2.
Transmission owners shall provide transmission control device models and data, suitable for use in system modeling, to the Regions and NERC on request.  Preliminary data on these devices shall be provided prior to their in-service dates.  Validated models and associated data shall be provided following installation and energization. 

Applicable to
Transmission owners.

Items to be Measured
Transmission control device models and data.

Timeframe

On request (within 30 days).

Full (100%) Compliance Requirements
Transmission owners shall provide transmission control device models and data suitable for use in system modeling. These models and data will be used in the assessments of the reliability of the transmission network under Standard I.A. Transmission owners shall provide preliminary models and data for transmission control devices to permit analysis of the potential impacts of these devices on system reliability prior to their installation. Validated models and data, based on commissioning test results, shall be provided after the in-service dates of the control devices so that the impacts of these devices on system security may be fully assessed and incorporated into operating security limits.

Validated transmission control device models and data should be provided to the Regions and NERC on request (within 30 days).

Levels of Non-Compliance

Level 1

Control device models and data for use in system modeling were provided on schedule, but were incomplete in one or more areas.

Level 2

Control device models and data for use in system modeling were not provided on schedule, but were complete when submitted.

Level 3

Control device models and data for use in system modeling were not provided on schedule, and were incomplete in one or more areas when submitted.

Level 4

Control device models and data for use in system modeling were not provided.

Compliance Monitoring Responsibility

Regions.

Reviewer Comments on Compliance Rating
Brief Description
Periodic review of settings and operating strategies of control devices.

Section
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Standard

S1.
Transmission control devices shall be planned and designed to meet the system performance requirements as defined in the I.A. Standards of the Transmission Systems and associated Table I.  These devices shall be coordinated with other control devices within a Region and, where appropriate, with neighboring Regions. 

Measurement
M3.
The transmission owners or operators shall document and periodically (at least every five years or as required by changes in system conditions) review the settings and operating strategies of the control devices.  Documentation shall be provided to the Regions and NERC on request.
Applicable to
Transmission owners or operators.

Items to be Measured
Periodic review and validation of settings and operating strategies.

Timeframe
When conditions change or at least every five years.
Full (100%) Compliance Requirements
Transmission owners or operators shall review the settings and operating strategies of transmission control devices whenever changes to the system are made or at least every five years to ensure that these control devices continue to perform their intended function.  Documentation of the current settings and operating strategies shall be provided to the Regions and NERC on request (within 30 days).

Levels of Non-Compliance

Level 1


A review of control device settings and operating strategies was provided on schedule, but was incomplete in one or more areas.

Level 2

A review of control device settings and operating strategies was not provided on schedule, but was complete when submitted.

Level 3

A review of control device settings and operating strategies was not provided on schedule, and was incomplete in one or more areas when submitted.

Level 4

A review of control device settings and operating strategies was not provided. 

Compliance Monitoring Responsibility

Regions.

Reviewer Comments on Compliance Rating
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G1.
Coordinated control strategies for the operation of  transmission control devices may require switching surge studies, harmonic analyses, or other special studies.

G2.
For HDVC links in parallel with ac lines, supplementary control should be considered so that the HDVC links provide synchronizing and damping power for interconnected generators.  Use of HDVC links to stabilize system ac voltages should be considered.
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