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Introduction 
 
On behalf of ISO New England and in conjunction with the efforts of the NPCC (CO-1) 
Control Performance Working Group, the author has been tracking the development of 
the Balance Resource And Demand Standard from the standard authorization phase, 
through its theoretical development and comment phase, and through the field trial.  After 
careful review of the proposed Balancing Standard and its implementation plan, ISO New 
England will be voting against the proposed standard and its implementation plan. 
 
Prior documents have extensive technical detail to support this position.  This document 
will summarize the unresolved concerns with the standard and its implementation plan in 
the next section.  The final section describes possible alternatives that could be taken to 
change ISO New England’s position to be supportive. 
 
Two noteworthy improvements have been made to the Balancing Standard since its initial 
rejection by the industry.  The DCS, and its requirement to carry sufficient contingency 
reserve to cover the First Contingency Loss, will now be retained.  Also, the 
inappropriate penalties assigned to Reliability Coordinators for some frequency limit 
violations have been replaced with a more reasonable approach.  These necessary 
changes, however, are not sufficient to remedy other substantial deficiencies that were 
noted previously, and the highlights of those deficiencies remain in the text to follow. 
 
 
Problems With The Balancing Standard And Its Proposed Implementation 
 

1. Lack Of Coordination With Other Standards 
 
When a Balancing Area experiences a significant change in the balancing of its load and 
generation, both the system frequency and its power interchange with its adjacent 
Balancing Areas are affected.  However, this standard, by design is only concerned with 
frequency.  While other standards address transmission issues to some extent, none of 
them call for a limit on ACE similar to CPS 2, nor do they specifically call for action to 
adjust an energy imbalance causing transmission problems in other Balancing Areas.  
NPCC studies using the Balancing Standard demonstrated that significant unscheduled 
net flows into or out of the Balancing Area will pass under the radar screen of the BAAL 
limits.  A significant energy mismatch in a Balancing Area that causes undesirable net tie 



line flows that aggravate transmission constraints in other Balancing Areas will go 
unchecked by the BAAL limits when the frequency is at typical values.  When the root 
cause of a transmission problem external to the Balancing Area is caused by its energy 
mismatch, the BAAL limits may be very wide and provide the operator with erroneous 
feedback that their energy balancing function is “OK”.  Also, operators of affected 
external Balancing Areas may be unaware that another Balancing Area’s energy 
mismatch is causing overloads, and may cut schedules under its control which are not the 
root cause of the problem to try to eliminate the overload, and the problem may still 
persist. 
 
While the current plan is to retain the DCS, given that most Balancing Areas use the 80% 
of First Contingency Loss threshold, it will not apply for lesser resource contingencies, 
nor will it apply for mismatches that arise without the occurrence of a contingency.    In 
summary, the implementation plan does not adequately protect against unscheduled net 
flows due to energy mismatches in Balancing Areas. 
 
Even if the text of transmission related standards would specifically call for a Balancing 
Area to adjust its ACE when it causes transmission problems outside its Balancing Area, 
the permissiveness of the BAAL limits could result in more frequent IROL/ SOL 
violations, possibly or greater magnitudes and durations than experienced historically, 
effectively compromising reliability. 
 
Given the concern for the impact that wide BAAL limits may have on transmission 
interface limits when their loading is near their transfer limit, the author has developed an 
EXCEL-based model that allows subject matter experts study these concerns.   The 
model estimates whether transfer limits will be violated if the permissiveness of the 
BAAL limits is utilized, and compares the results with CPS 2 violations that would be 
received, along with 10 user-specified multiples of the CPS 2 limit.  The method seems to 
be applicable to congested interfaces on any interconnection.  For example, in applying 
BAAL limits versus CPS 2 limits for New York and New England’s Central/East 
Interface for sample loadings between 50 and 150 MW of transfer margin, the BAAL 
limits were only 21% effective in flagging a transfer limit violation, while CPS 2 was 
about 99% effective.  While the measure for effectiveness needs refinement, this study 
and its potential relevance to other transmission interfaces is a cause for concern.  Details 
of this study and usage of the new tool are available on request.  The author believes 
that the industry would not be well-served if the impact on transmission is not 
studied sufficiently prior to voting to accept the Balancing Standard, and acceptance 
of the standard without such analyses may jeopardize reliability.  This tool is 
available to relevant interested parties immediately and at no cost, along with the free 
minor training required. 
 
The fledgling Frequency Response Standard (FRS) needs to interact smoothly with the 
Balancing Standard in areas such as determining how much response will be provided in 
a timely manner when contingencies occur.  Yet this standard is lagging well behind the 
Balancing Standard in its delivery to the industry, and important parameters have yet to 



be determined.  (Some relevant technical detail is provided in the section addressing the 
methodology.) 
 
 

2. Concerns With The Methodology For Developing BAAL Limits And Durations 
For Which Their Violation Is Permissible 

 
In reviewing the BAAL methodology, comments offered over time by others (e.g., 
Jaleeli, Illian, and Blohm), and the Drafting Team’s replies to NPCC and other 
comments, there are several methodological concerns that are unresolved and may affect 
reliability.  They are listed briefly below. 
 

2.1 The method for determining the frequency abnormal low limit and frequency 
trigger limit uses a once in ten year criterion for placing them above the low 
frequency relay setting.  This is an intermediate variable, and an estimate of what 
the actual expected failure rate would be for realistic operating scenarios has not 
been provided to the industry.  The method should allow for that ultimate 
quantified target of reliability to be known and reviewed, and the method should 
allow for an entity such as the NERC Operating Committee to review and adjust 
the target, and subsequent limits over time. 

 
2.2 The method only addresses independent generation losses in the development of 

BAAL limits.  Experience has shown that extreme weather events that happen far 
more frequently than once in ten years can be a significant source of dependency.  
Also, Jaleeli notes that most frequency events are the result of coincidental 
generation control practices that are not the result of a large contingency, which 
substantially challenges the validity of the assumption of independent generation 
losses as the basis for BAAL limit development.  Resultant limits may be very 
sensitive to the assumption of independence, and this issue has not been 
addressed satisfactorily.  The ability of BAAL limits to deliver the intended level 
of reliability is challenged by this shortcoming.  With respect to extreme weather 
events, while a plausible estimate of weather-related risk in determining 
frequency limit computed for the Balancing Standard is desirable and achievable, 
the author’s informal analysis was inconclusive as to whether this risk would 
increase or decrease with a transition from current operating practices to 
operations with the proposed Balancing Standard. 

 
2.3 The method basically uses the average value of an interconnection’s primary 

frequency response (load response, inertial effects, and generator governor 
response but not AGC response) in determining frequency limits above the low 
frequency relay limit.  However, this response often does not appear until 10 
seconds has elapsed.  However, point “C”, which is a post-contingency valley 
frequency, occurs 3 to 6 seconds after the contingency.  Also, under-frequency 
relays operate in less than 1 second.  It is not known what fraction of the primary 
response will be available in a timely manner.  This would introduce a bias of 
setting frequency limits to be too low for the targeted level of reliability, and 



jeopardize reliable operations.  Also relevant is that the frequency response of an 
Interconnection is known to have a statistical distribution of values.  Use of the 
average value may also jeopardize reliability during periods when a lesser value 
applies. The ability of BAAL limits to deliver the intended level of reliability is 
seriously challenged by these shortcomings.  First, BAAL limits were computed 
using an Eastern Interconnection Frequency Response of 3109 MW/ .1 Hz.  
However, a January 2007 report produced by NERC Resources Subcommittee 
Chairman Terry Bilke computes an average natural bias of only 2761 MW/ .1 Hz, 
with a standard deviation of 539 MW/ .1 Hz.  An implication of this newly 
available data is that about 30% of the time, the frequency response of the 
Eastern Interconnection will be less than 2222 MW/ .1 Hz.  Under these 
circumstances, more contingencies than initially considered could cause the 
frequency to drop from the low frequency abnormal limit to the underfrequency 
limit, and also from the low frequency trigger limit to the low frequency 
abnormal limit.  Is is not clear whether this changes the reliability estimates 
substantially or insignificantly, but clearly an analysis should be performed to 
determine the sensitivity.  An overly simplistic example may help.  Assume that a 
mythical interconnection has an average frequency response of 1000 MW/ .1 Hz.  
Assume that underfrequency relays operate at 59.9 Hz, and that the frequency is 
maintained very close to 60 Hz in non-contingent scenarios.  Assume that its 
generators greater than 500 MW in the interconnection are as follows: 1 with 
1000 MW capacity, 2 with 900 MW, 3 with 800 MW, 4 with 700 MW, and 5 
with 600 MW of capacity.  Assume also that each of these generators would trip 
once a year.  If the interconnection frequency response stayed constant at 1000 
MW/ .1 Hz, then once a year the 1000 MW unit only would trip, causing once a 
year undefrequency relay operation.  However, if that frequency response is a 
probability distribution with an average of 1000 MW and a standard devation 
comparable to that observed for the Eastern Interconnection, then generation trips 
800 MW or greater would cause underfrequency relays to operate.  This implies 
that in about 30% of the year, underfrequency relay operation could be expected 
at a rate of 6 times per year – a much different outcome than projected using a 
fixed value! 

 
2.4 The 30 minute period for compliance with BAAL limits was chosen to be 

consistent with other standards and is not based on a specific calculation of risk. 
The ability of BAAL limits to deliver the intended level of reliability is 
challenged by this shortcoming. 

 
2.5 Jaleeli notes that BAAL limits are based on the deviation of frequency from 60 

Hz, as opposed to the deviation of frequency from the low frequency relay limit, 
which is to be avoided.  The resultant BAAL limits from the two methods are 
different.  The Drafting Team has not provided an explanation for the difference 
nor the overall impact on reliability (e.g., are the resultant limits more or less 
conservative) in their reply to this author’s inquiry during the comment phase on 
this topic, making it difficult to evaluate the reliability impact of this choice. 

 



2.6 The reliance on CPS 1, with its yearly view and its absence of time of day 
monitoring, is insufficient to assure adequate control performance without CPS 2. 

 
2.7 The application of BAAL limits to single Balancing Area Interconnections has 

been called into question by HydroQuebec and the NPCC, and a more flexible 
and reliable alternative has been provided to the Drafting Team.  The imposition 
of BAAL limits as formulated by a design for multi-area Interconnections is 
inappropriate.  (One minute sampling, three tiers of frequency limits, and a thirty 
minute tolerance to BAAL limit violations might not be the most reliable 
approach, and the reporting required to support this standard, that does not fit 
well, could be burdensome, nonproductive, and not address the true reliability 
needs.) 

 
 

3. Reliability Coordinator Issues 
 
 
There is a concern for the additional workload imposed on Reliability Coordinators to 
primarily allow Balancing Areas to relax their control. 
 
 
 
Changes That May Gain ISO New England’s Support 
 
Progress would need to be made in each of the following areas. 
 

1. As part of the standard, give single Balancing Area Interconnections the 
flexibility to specify their own frequency-related requirements within a reasonable 
framework. 

2. Resolve the methodological concerns stated above in the development of BAAL 
limits, and others noted by Jaleeli that were omitted here for brevity. 

3. Take one or more of the following actions to assure that unscheduled net flows 
are bounded sufficiently, given the limitations noted in the proposed Balancing 
Standard: keep CPS 2; ratchet CPS 2 up by some value such as 25% per year, and 
back off the ratcheting process if problems arise; perform a simulation to 
determine what is the practical limit that should be established for a CPS 2 like 
criterion; retain the DCS with a 50% reporting threshold. 


