The VAR Directives from FERC Order 693

1855. Since a reliability coordinator is the highest level of authority overseeing the reliability of
the Bulk-Power System, the Commission believes that it is important to include the reliability
coordinator as an applicable entity to assure that adequate voltage and reactive resources are
being maintained. As MISO points out, other Reliability Standards address responsibilities of
reliability coordinators, but we agree with EEI that it is important to include reliability
coordinators in VAR-001-1 as well. Reliability coordinators have responsibilities in the IRO and
TOP Reliability Standards, but not the specific responsibilities for voltage levels and reactive
resources addressed by VAR-001-1, which have a great impact on system reliability. For
example, voltage levels and reactive resources are important factors to ensure that IROLs are
valid and operating voltages are within limits, and that reliability coordinators should have
responsibilities in VAR-001-1 to monitor that sufficient reactive resources are available for
reliable system operations. Accordingly, the ERO should modify VAR-001-1 to include
reliability coordinators as applicable entities and include a new requirement(s) that identifies the
reliability coordinator’s monitoring responsibilities.

1861. In the NOPR, the Commission asked for comments on acceptable ranges of net
power factor at the interface at which the LSEs receive service from the Bulk-Power
System during normal and extreme load conditions. The Commission asked for these
comments in response to concerns that during high loads, if the power factor at the
interface between many LSEs and the Bulk-Power System is so low as to result in low
voltages at key busses on the Bulk-Power System, then there is risk for voltage collapse.
The Commission believes that Reliability Standard VAR-001-1 is an appropriate place
for the ERO to take steps to address these concerns by setting out requirements for
transmission owners and LSEs to maintain an appropriate power factor range at their
interface. We direct the ERO to develop appropriate modifications to this Reliability
Standard to address the power factor range at the interface between LSEs and the BulkPower System.
1862. We direct the ERO to include APPA’s concern in the Reliability Standards
development process. We note that transmission operators currently have access to data
through their energy management systems to determine a range of power factors at which
load operates during various conditions, and we suggest that the ERO use this type of
data as a starting point for developing this modification.
APPA’s comments: APPA contends that it may be difficult to reach an agreement
on acceptable ranges of net power factors at the interfaces where LSEs receive
service from the Bulk-Power System because the acceptable range of power
factors at any particular point on the electrical system varies based on many
location-specific factors. APPA further states that system power factors will be
affected by the transmission infrastructure used to supply the load. As an example,
APPA states that an overhead circuit may operate at a higher power factor than an

underground cable due to a substantial amount of reactive line charging, and that a
transmission circuit carrying low levels of real power will tend to provide more
reactive power, which will affect the need to switch off capacitor banks at the
delivery point to manage delivery power factors.

1868. In the NOPR, the Commission expressed concern that the technical requirements
containing terms such as “established limits” or “sufficient reactive resources” are not
definitive enough to address voltage instability and ensure reliable operations.475 To
address this concern, the NOPR proposed directing the ERO to modify VAR-001-1 to
include more detailed and definitive requirements on “established limits” and “sufficient
reactive resources” and identify acceptable margins (i.e. voltage and/or reactive power
margins) above voltage instability points to prevent voltage instability and to ensure
reliable operations. We will keep this direction, and direct the ERO to include this
modification in this Reliability Standard.
1869. We recognize that our proposed modification does not identify what definitive
requirements the Reliability Standard should use for “established limits” and “sufficient
reactive resources.” Rather, the ERO should develop appropriate requirements that
address the Commission’s concerns through the ERO Reliability Standards development
process. The Commission believes that the concerns of Dynegy, EEI and MISO are best
addressed by the ERO in the Reliability Standards development process.

1875. In response to the concerns of APPA, SDG&E and EEI on the availability of tools,
the Commission recognizes that transient voltage stability analysis is often conducted as
an offline study, and that steady-state voltage stability analysis can be done online. The
Commission clarifies that it does not wish to require anyone to use tools that are not
validated for real-time operations. Taking these comments into consideration, the
Commission clarifies its proposed modification from the NOPR. For the Final Rule, we
direct the ERO, through its Reliability Standards development process, to modify
Reliability Standard VAR-001-1 to include Requirements to perform voltage stability
analysis periodically, using online techniques where commercially-available, and offline
simulation tools where online tools are not available, to assist real-time operations. The
ERO should consider the available technologies and software as it develops this
modification to VAR-001-1 and identify a process to assure that the Reliability Standard
is not limiting the application of validated software or other tools.
1879. The Commission noted in the NOPR that in many cases, load response and
demand-side investment can reduce the need for reactive power capability in the system.
Based on this assertion, the Commission proposed to direct the ERO to include
controllable load among the reactive resources to satisfy reactive requirements for
incorporation into Reliability Standard VAR-001-1. While we affirm this requirement,

we expect the ERO to consider the comments of SoCal Edison with regard to reliability
and SMA in its process for developing the technical capability requirements for using
controllable load as a reactive resource in the applicable Reliability Standards.
SoCal’s comments: SoCal Edison suggests caution regarding the Commission’s
proposal to include controllable load as a reactive resource. It agrees that, when
load is reduced, voltage will increase and for that reason controllable load can
lessen the need for reactive power. However, SoCal Edison believes that
controllable load is typically an energy product and there are other impacts not
considered by the Commission’s proposal to include controllable load as a reactive
resource. For example, activating controllable load for system voltage control
lessens system demand, requiring generation to be backed down. It is not clear to
SoCal Edison whether any consideration has been given to the potential reliability
or commercial impacts of the Commission’s proposal.
1885. Dynegy has suggested an improvement to Reliability Standard VAR-002-1, and
NERC should consider this in its Reliability Standards development process.
Dynegy’s comment: Dynegy believes that VAR-002-1 should be modified to
require more detailed and definitive requirements when defining the time frame
associated with an “incident” of non compliance (i.e., each 4-second scan, 10minute integrated value, hourly integrated value). Dynegy states that, as written,
this Reliability Standard does not define the time frame associated with an
“incident” of non-compliance, but apparently leaves this decision to the
transmission operator. Dynegy believes that either more detail should be added to
the Reliability Standard to cure this omission, or the Reliability Standard should
require the transmission operator to have a technical basis for setting the time
frame that takes into account system needs and any limitations of the generator.
Dynegy believes that this approach will eliminate the potential for undue
discrimination and the imposition of overly conservative or excessively wide time
frame requirements, both of which could be detrimental to grid reliability.

