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Disclaimer & Legal Notice

This publication is the work product of Energy Compliance, Inc. and is provided for general 

information and educational purposes only. It does not constitute legal advice, regulatory guidance, 

engineering advice, or formal interpretation of any NERC Reliability Standard, FERC order, RTO or 

ISO protocol, or state commission rule.

This publication may not be used or cited as authority in any audit, enforcement, regulatory, or legal 

proceeding. Compliance with NERC Reliability Standards depends on facts and circumstances 

unique to each registered entity, and the reader should consult qualified counsel and subject matter 

experts when making compliance decisions.

NERC, FERC, and the names of Regional Entities are referenced here for descriptive purposes only. 

Energy Compliance, Inc. is not affiliated with, sponsored by, or endorsed by the North American 

Electric Reliability Corporation, the Federal Energy Regulatory Commission, or any NERC Regional 

Entity.

Energy Compliance, Inc. assumes no responsibility or liability for errors, omissions, or outcomes 

resulting from the use of this publication.
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Foreword

This professional reference is one of a series Energy Compliance, Inc. publishes for 

registered entities and the people who run their compliance programs.

I've spent more than thirty years on every side of the bulk electric system. I've operated 

control centers as a Reliability Coordinator, Transmission Operator, and Power System 

Operator. I've audited grid facilities and signed off on findings as a senior compliance 

auditor. I've worked enforcement matters from inside the regulator's process. For the 

last several years I've advised registered entities directly through the firm I founded.

The entities that do reliability well share a common habit. They take the standards 

seriously without confusing them with reliability itself. They know that a NERC Reliability 

Standard is a floor, not a ceiling. They know that compliance is something an auditor 

evaluates, but reliability is something a system either delivers or doesn't. They prepare 

for audits by building programs that survive real questions, not binders that look thick.

That's the perspective these references try to share. Each one focuses on a single 

topic: a standard family, an operational function, a regulatory framework, or an 

emerging industry challenge. Each one walks through how the topic actually works.

These references are written for the compliance manager who wants to understand the 

system, not just memorize requirements. For the legal counsel who has to brief a board 

honestly. For the senior operator who's been told that compliance and reliability are the 
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same thing and suspects they aren't. And for the new compliance hire who got handed 

a binder and told good luck.

These references aren't marketing material disguised as content. They're the result of 

three decades of doing this work and watching it succeed and fail. I've written them in 

the same voice I use in a control room or in front of a Regional Entity audit team: direct, 

evidence-grounded, honest about what the standards do and do not require.

Energy Compliance exists because, in my view, too much of the consulting offered to 

registered entities today is structured for billable hours rather than for outcomes. Every 

engagement is overseen by a senior practitioner. We don't bring five people to a 

meeting that needs one. We automate the work that should be automated. We apply 

senior judgment to the work that requires it. If that approach matches what you're 

looking for in a compliance partner, the back of this reference has our contact 

information.

If not, the reference still belongs to you. Take what's useful. Apply it well. And remember 

the only test that ultimately matters: when the system needs to perform, does it?

Rob Smith

Founder and Principal, Energy Compliance, Inc.
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Executive Summary

The NERC Glossary defines the Balancing Authority as the entity that integrates resource plans 
ahead of time, maintains Demand and resource balance within its Balancing Authority Area, and 
supports Interconnection frequency in real time. Frequency is the indicator the BA's job is to 
keep within tolerance. Reliability of the Interconnection depends on every BA doing this job, 
every minute, every day.

 AGC handles the speed. The operator handles the judgment. The line between them 
is where every BAL violation either does or doesn't happen.

 A Balancing Authority is graded on accountability, not perfection. CPS1 and the 
Balancing Authority ACE Limit (BAAL) under BAL-001-2 measure how the BA responds 
over time, not whether its ACE was ever off zero.

 Reserve isn't a number on a sheet. It's capacity that has to be available, at the right 
ramp rate, at the moment the event occurs. BAL-002-3 gives the BA fifteen minutes to 
recover ACE after a reportable contingency.

 Frequency events propagate across the Interconnection. A BA's poor performance 
is everyone else's reliability problem. BAL-003-2 sets each BA's share of the 
Interconnection's Frequency Response.

 A BA that doesn't talk to its TOP isn't a BA running well. The phone call across the 
function boundary is part of the operation, and TOP-001-6 makes the BA comply with its 
Transmission Operator's Operating Instructions.

 The standards expect operators to know what's happening. That requirement drives 
staffing, training, alarm management, and tool design, through PER-003-2, PER-005-2, 
and the data-quality requirements of BAL-005-1.

From the Field

The BA isn't a metering function. It's an operating function. The metering supports the operations; 
the operations carry the reliability obligation.
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1  Balancing Authorities Within the 
Bulk Electric System

This chapter sets out what a Balancing Authority is in NERC terms and how its job relates to its 
neighbors and to market structures.

1.1  What a Balancing Authority Is

Balancing Authorities are one of the foundational components of the bulk electric system. A BA 
is the operating entity responsible for keeping supply and demand in equilibrium in real time, 
and  its  work  is  closely  coordinated  with  transmission  operations  and  with  the  Reliability 
Coordinator's  wide-area  view.  From  a  reliability  perspective,  the  BA's  work  is  what  keeps 
system frequency within established limits on a continuous basis.

In NERC terms, the Balancing Authority is a function, not an asset. The Glossary defines the 
Balancing Authority Area as the collection of generation, transmission, and loads within the BA's 
metered boundaries, and the BA maintains load-resource balance within that area. The area 
holds many kinds of generation, load, and interchange points. The BA's core responsibility does 
not change with the mix: balance load and interchange with generation, second by second, so 
that frequency stays stable.

1.2  One Machine, Many Operators

Each Interconnection runs as one synchronized machine.  Power  flows on the transmission 
system follow  physics,  not  contracts.  Frequency  performance,  though,  is  the  sum of  what 
individual  Balancing  Authorities  do.  Each  BA  manages  its  own  area  and  supports  the 
Interconnection-wide frequency objective, and the reliability of the whole Interconnection is the 
product of how the BAs collectively perform.

The work is time-sensitive. A difference between supply and demand shows up almost instantly 
as a change in frequency, so small differences have to be corrected before they build to a level 
that threatens reliable operation. That correction comes from a combination of automatic and 
manual control actions, and it has to happen within the required time and within the allowed 
deviation.

1.3  Internal Balance and External Balance

The factors a BA manages fall into two groups. The first is balance inside its own area. The 
second  is  its  interaction  with  adjacent  areas  through  interchange  schedules  and  shared 
frequency response. Each BA controls the balance of generation and load in its own area while 
it interacts with its neighbors through those schedules and that shared response. That means 
tracking internal conditions and the broader state of the grid at the same time, in close contact  
with the Reliability Coordinator and with other BAs.
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1.4  Markets and the Reliability Function

In some regions,  BA roles interact  with market  structures and resource dispatch.  The BA's 
reliability function is still distinct from market activity. Whatever the market design, the real-time 
reliability  job  is  balance  and  frequency,  and  the  reliability  view  judges  outcomes  and  grid 
performance rather than market procedure.

End-of-Chapter Summary

Balancing Authorities are a key component of bulk electric system reliability. They keep supply 
equal to demand within their area and help hold frequency within the Interconnection. Their 
responsibilities rest on function rather than on ownership of specific resources. The reliability 
benefit is system-wide, achieved by coordination among the BAs in an Interconnection.
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2  Real-Time Balancing and 
Frequency Control

Real-time balancing is the central operating function of a Balancing Authority and the means by 
which system frequency is maintained.

2.1  The Balance Equation

Within a Balancing Authority Area, real-time generation from all sources, less net scheduled 
interchange, should equal real-time load. Any persistent difference shows up as a frequency 
deviation. Balancing and frequency control are inseparable.

The measure of that difference is Area Control Error. The NERC Glossary defines ACE as the 
instantaneous  difference  between  an  entity's  Actual  Net  Interchange  and  Scheduled  Net 
Interchange, taking into account the effects of Frequency Bias, correction for meter error, and 
Inadvertent Interchange Management where it applies. For compliance purposes the standards 
use Reporting ACE.

Frequency  reflects  the  balance  of  the  whole  Interconnection  at  a  given  moment,  not  the 
conditions in one area. Each BA's control actions and corrective actions still move it. When load 
or  generation  changes  suddenly  in  one  area,  frequency  response  from  across  the 
Interconnection arrests the change first. The BA where the change occurred then has to restore 
its own share of the balance.

2.2  Automation and the Operator

Controlling  the  real-time  balance  takes  both  automatic  and  manual  action.  Automatic 
Generation Control does the fast work. The Glossary describes AGC as a process that adjusts a 
BA Area's Demand and resources to help keep Reporting ACE within the bounds the standards 
require. Operators monitor conditions continuously and take the actions AGC can't.

From a reliability point of view, the method of control matters less than how fast the imbalance is 
removed. Frequency deviations develop quickly. The longer correction takes, the larger and 
longer  the  deviation.  BA  control  systems  use  short  control  intervals  and  dense  real-time 
measurement for that reason, and BAL-005-1 requires a design scan rate of no more than six 
seconds for the data used to calculate Reporting ACE.

2.3  Interchange in the Balance

Interchange schedules add another dimension. Each BA has to account for scheduled flows 
across its boundaries as well as the variability of its own generation and load. A deviation from 
scheduled  interchange  is  an  imbalance  like  any  other  and  gets  corrected  the  same  way. 
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Reliable  balancing  requires  schedules,  monitoring  of  those  schedules,  and  correction  of 
deviations with adjacent BAs, all in place and working.

2.4  Balancing Is a Stability Function

Unit  trips  and  sudden  load  changes  are  the  routine  test  of  real-time  balancing.  Restoring 
balance  after  one  takes  coordination  with  the  Reliability  Coordinator  and  Transmission 
Operators, so that the BA's corrective actions don't violate transmission constraints or threaten 
stability.

Real-time balancing is not an optimization exercise. It  is a stability function. Frequency bias 
control exists to keep frequency deviation within limits and to keep the system from drifting 
toward  unsafe  conditions.  BAs  match  generation,  load,  and  interchange  as  closely  as 
practicable at all times so the rest of the bulk power system has a stable base to operate on.

End-of-Chapter Summary

The core function of the Balancing Authority is to keep supply and demand, generation and load, in 
real-time balance so that frequency stays within acceptable limits. The BA does it through 
monitoring, automatic control, and operator action, across a range of disturbances from small local 
shifts to large swings on the Interconnection.
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3  Area Control, Interchange, and 
Operational Boundaries

Balancing Authority operations rest on a set of operational boundaries. They define each BA's 
local control responsibility and organize coordination among BAs to keep the interconnected 
grid in balance. The boundaries give each area local flexibility to manage the unexpected while 
preserving system-wide stability.

3.1  Each BA Owns Its Own Balance

Area control is the part of the BA's job that adjusts generation and demand within its area to 
match the interchange schedule and account for frequency bias. It  runs continuously, and it 
rests on one principle: each BA is responsible for the balance of its own area.

BAL-003-2 puts numbers on the principle. Each BA, or the Frequency Response Sharing Group 
it  belongs  to,  has  to  achieve  an  annual  Frequency  Response  Measure  equal  to  or  more 
negative than its Frequency Response Obligation, its share of the Frequency Response the 
Interconnection needs. In a multiple-BA Interconnection, each BA also maintains the Frequency 
Bias Setting in its ACE calculation as that standard specifies.

3.2  Interchange Is the Boundary

Interchange schedules specify the intended power flows between Balancing Authorities, and 
they are the basis  for  balancing.  Scheduled interchange marks the line between balancing 
inside the area and exchange with neighbors. Monitoring scheduling and interchange closely is 
how a BA prevents unintended interchange shifts.

The metering at the boundary has to agree on both sides. BAL-005-1 requires each Tie-Line, 
Pseudo-Tie, and Dynamic Schedule with an adjacent BA to have a common source for the 
scan-rate values used in Reporting ACE and a time-synchronized common source for agreed 
hourly megawatt-hour values. Without agreement on the meter, there is no agreement on the 
imbalance.

3.3  Boundaries Apportion Responsibility, Not Flow

Boundaries divide one Balancing Authority Area from another. They don't stop energy. Power 
flows according to physical law and frequency response is shared across the Interconnection. 
What the boundaries do is assign each BA the responsibility for restoring balance in its part of 
the system, which keeps an imbalance from cascading and preserves coordination across the 
whole.

Boundary coordination matters most under abnormal or stressed conditions. A large imbalance 
in  one  BA  can  make  it  harder  to  hold  frequency  and  to  move  power  to  neighbors.  If  an 
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imbalance appears to be affecting more than its own area, a BA should tell neighboring BAs and 
its Reliability Coordinator.

Area control  and interchange boundaries define the structural  relationships among BAs that 
allow frequency control to be decentralized and still coordinated. They assign specific balancing 
responsibilities and draw on Interconnection-wide coordination to preserve reliability.

End-of-Chapter Summary

Balancing Authority operations depend on defined area control and interchange boundaries to 
assign real-time balancing responsibility and coordinate Interconnection performance. The 
boundaries localize the correction of an imbalance without isolating any area from system-wide 
effects. Getting area control and interchange right is central to reliable frequency and system 
stability.
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4  Coordination With Transmission 
Operators and Reliability 
Coordinators

Balancing Authority activities are tied closely to those of Transmission Operators and Reliability 
Coordinators  because  real-time  reliability  activities  are  interconnected.  The  BA's  focus  is 
enough generation to meet load and frequency on target, but its actions change transmission 
conditions and wide-area reliability. Reliable operation requires coordination among all three.

4.1  The BA and the Transmission Operator

The interface between a BA and a Transmission Operator is about the relationship between 
imbalance correction and transmission constraints. Redispatching generation, changing load, or 
changing the order and amount of interchange to restore balance can affect thermal, voltage, 
and stability limits. Each BA needs to understand the constraints on the transmission system 
and coordinate its corrective actions to avoid creating a transmission problem.

TOP-001-6 writes the relationship down.  Each BA must  act  to  maintain the reliability  of  its 
Balancing Authority Area through its own actions or by issuing Operating Instructions (R2). Each 
BA must  also comply with each Operating Instruction issued by its  Transmission Operator, 
unless  the  action  can't  be  physically  implemented  or  would  violate  safety,  equipment, 
regulatory, or statutory requirements (R3).

4.2  The Reliability Coordinator's Wide-Area View

Reliability  Coordinators  look  across  the  whole  Reliability  Coordinator  Area,  pulling  together 
information from the BAs and Transmission Operators in it. The Glossary describes the RC as 
the highest level of authority responsible for the Reliable Operation of the Bulk Electric System, 
with the Wide Area view. RCs are responsible for seeing risks that don't appear within a single 
BA's view and for directing the actions needed to deal with them. BAs support that work by 
collecting  and  providing  data,  answering  RC inquiries,  and  carrying  out  RC directives  that 
coordinate balancing across the region.

4.3  Coordination Under Disturbance

Coordination matters most during abnormal conditions and disturbances. Generation outages, 
transmission  faults,  and  major  load  changes  all  require  fast  coordination  across  functional 
boundaries. After a disturbance, the BA has to restore frequency as quickly as possible while 
protecting  the  transmission  network  and  preserving  wide-area  stability,  so  that  its  recovery 
doesn't create problems elsewhere on the system.
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4.4  Communication Is Part of the Operation

Communication protocols and shared awareness are central to coordination. BAs, Transmission 
Operators,  and  Reliability  Coordinators  exchange  information  over  established  links  about 
system state, planned actions, and anticipated or actual events that could affect reliability. The 
reliability of that communication can matter as much as the control actions themselves. TOP-
001-6 requires each BA to have redundant and diversely routed data exchange infrastructure 
within its primary Control  Center for  Real-time data exchange with its RC, its Transmission 
Operator, and the other entities it needs data from (R23), and to test that redundancy at least 
once every 90 calendar days (R24).

Coordination doesn't dilute any function's own responsibility. The BA remains responsible for 
balance within its area, the Transmission Operator for its local transmission system, and the 
Reliability Coordinator for wide-area reliability. Coordination makes those responsibilities work 
together. A BA's operations sit inside a larger operating environment, and its ability to control 
and  balance  resources  depends  on  the  information  it  exchanges  with  the  other  reliability 
functions.

End-of-Chapter Summary

Real-time balancing supports the reliability of the whole system only when it is coordinated with 
Transmission Operators and the Reliability Coordinator. Generation and load corrections are 
checked against transmission constraints and wide-area stability. Coordination across functional 
boundaries requires continuous exchange of real-time information and shared situational 
awareness.
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5  Disturbance Response and 
Frequency Events

Balancing  Authority  operations  meet  their  hardest  test  during  disturbances  that  break  the 
balance  between  supply  and  demand:  a  generator  trip,  a  sudden  demand  swing,  or  the 
separation  of  part  of  the  system.  Disturbance  response  is  where  a  BA  demonstrates  its 
contribution to reliability.

5.1  Physics First, Then the BA

The  interconnection's  physical  characteristics  govern  the  first  response  to  a  disturbance. 
Frequency moves as the imbalance appears, and inertia and primary frequency response from 
connected  resources  limit  the  rate  of  change  and  arrest  the  excursion.  Responsibility  for 
restoring the balance, and with it frequency, rests with the BA in whose area the disturbance 
occurred. That principle underlies interconnected reliability.

BAL-002-3 turns the principle into a deadline. A BA, or the Reserve Sharing Group it belongs to, 
that experiences a Reportable Balancing Contingency Event must return its Reporting ACE to 
the required recovery value within the Contingency Event Recovery Period, which the Glossary 
defines as fifteen minutes from the start of the resource output decline. It must document each 
such event using CR Form 1 and deploy Contingency Reserve, within system constraints, to 
respond.

5.2  Detecting and Sizing the Event

A BA has to detect a disturbance quickly and understand its nature, including its magnitude and 
its effect on the system. Situational awareness during a frequency event depends on real-time 
data on frequency, generator real and reactive output, interchange, and load behavior. That 
knowledge lets the BA issue the right instructions to responding resources, to prevent a large 
deviation or to shorten and shrink the one that occurs.

The objective is  to arrest  the frequency decline or  rise and return frequency to normal,  by 
changing  generation  output,  interchange,  or  arrangements  with  other  systems.  Timing  and 
magnitude of the response matter more than which control action delivers it.

5.3  Disturbance Response Beyond One Area

The interaction with Reliability Coordinators and Transmission Operators is just as important. 
Large disturbances can cause cascading instability that spreads quickly across many Balancing 
Authority Areas. In those events the BA should monitor developments closely and keep the 
Reliability Coordinator informed, and the resulting directives have to be coordinated so that 
frequency recovery doesn't conflict with transmission limits or add to instability.
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These are the events that expose a system's underlying frequency weaknesses: it can't recover 
as fast as it should, or it has too little balancing reserve to correct the deviation. No BA can fix 
those structural problems in real time. The speed of its response is still a measure of how stable 
the system is.

5.4  Recovery Includes Restoring Reserve

A system's ability to withstand and recover from disturbances reflects both the operating actions 
taken during the event and the condition of the system going in. Recovery isn't finished when 
ACE returns. BAL-002-3 requires the BA to restore its Contingency Reserve to at least its Most 
Severe Single Contingency before the end of  the Contingency Reserve Restoration Period, 
which the Glossary sets at no more than 90 minutes after the recovery period ends.

End-of-Chapter Summary

A central reason a Balancing Authority exists is to correct disturbances that upset the balance 
between generation and load and move frequency. Disturbance response combines the 
Interconnection's shared initial frequency response with the BA's local restoration of balance, on 
the clock BAL-002-3 sets.
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6  Operational Risk Management and 
Margin Awareness

Operational risk for a Balancing Authority is dynamic. It has to be managed continuously to keep 
generation and load in balance as conditions change. A static assessment of a given imbalance 
can inform planning, but the correction always happens under moving conditions: loads change, 
resources change, and interchange levels change.

6.1  What Margin Means for a BA

From a reliability  perspective,  BA risk depends on the margin available in  the area at  any 
moment and on the BA's ability to respond when an imbalance occurs. As this reference uses it, 
operating margin is the excess capability of controllable resources over present and forecast 
balancing needs. It is made up of regulating capability, ramping capability, and the reserves 
available for corrective action. The Glossary's Regulating Reserve is the reserve responsive to 
AGC that  provides  normal  regulating  margin.  Adequate  margin  covers  normal  swings  and 
absorbs unusual disturbances without forcing emergency actions.

BAL-002-3 R2 makes part of that margin explicit. Each Responsible Entity must maintain and 
implement  an  Operating  Process,  reviewed  annually,  to  determine  its  Most  Severe  Single 
Contingency and to prepare to have Contingency Reserve at least equal to it.

6.2  Sources of Imbalance

BAs have to plan for anticipated and unforeseen sources of imbalance alike. The common ones 
are:

 errors in load and resource forecasts;
 transient load swings and other load volatility;
 variable energy resources;
 generator contingencies.

Peak load periods and periods of low resource capability call for more conservative operating 
practice.

6.3  Margin Over Time

Margin also has a time dimension. A BA has to consider both current capability and how it will 
change over the next minutes and hours. Ramp limits and fuel constraints can erode margin 
steadily.  A BA needs to see when its margin is declining and respond within the Reliability 
Standards that govern operating conditions and coordination with other entities.

That time dimension is getting its own standard. BAL-007-1.1, Near-Term Energy Reliability 
Assessments,  requires  each  BA  to  document  a  process  for  assessing  forecasted  Energy 
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Emergencies in the near-term horizon, accounting for demand profiles, resource capabilities 
and fuel supply, energy transfers with other BAs, and known transmission constraints. NERC 
lists it as subject to future enforcement with an effective date of April 1, 2027.

6.4  Interchange and Shared Risk

Interchange  plays  two  roles  in  risk  management.  Scheduled  interchange  is  a  planned, 
economical  way  to  share  generation  and  transmission  resources.  BAs need procedures  to 
detect and quantify interchange deviations so they can see when risk is rising, especially under 
stressed conditions.

Reliability Coordinators and neighboring BAs are often part of managing that risk. When margin 
is low or an imbalance can't be cleared, the BA communicates and coordinates with them to 
keep  the  problem contained  in  one  area.  That  improves  situational  awareness  across  the 
Interconnection.

Constant intervention isn't the goal. Vigilance, preparation, and disciplined control are usually 
enough to keep problems from developing. The BA's job is to match the speed of its corrections 
to what reliability needs, and to make sure that relieving a constraint at one place and time 
doesn't create a new one somewhere else.

End-of-Chapter Summary

A Balancing Authority manages operational risk continuously, based on its current balancing 
margin and system conditions, and keeps enough controllable capability to correct imbalances and 
respond to disturbances on time. Monitoring, coordination with neighbors and the RC, and 
disciplined control are how it keeps frequency reliable.
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7  Human Performance and Decision-
Making in Balancing Operations

Balancing  Authority  operations  put  heavy  demands  on  human  performance.  Real-world 
operation is dynamic: large system changes on short notice, with a great deal of uncertainty. 
Automation and human judgment are both reliability resources, and reliability depends on how 
well operator judgment supplements automation under normal and disturbed conditions.

7.1  What the Operator Has to See

BA  control  center  operators  have  to  stay  aware  of  system  balance,  frequency  trends, 
interchange  performance,  and  resource  utilization  at  all  times.  They  have  to  be  ready  for 
imbalances that  aren't  yet  visible  in  an otherwise stable  system and act  quickly  when one 
appears. The most valuable human contribution is catching trends early: degrading frequency 
response, or regulating margin that is quietly running down.

The standards expect it. TOP-001-6 R11 requires each BA to monitor its Balancing Authority 
Area,  including  the  status  of  Remedial  Action  Schemes  that  affect  generation  or  Load,  to 
maintain  generation-Load-interchange balance  and support  Interconnection  frequency.  BAL-
005-1 R4 requires the BA to make information about Reporting ACE available to the operator, 
including quality flags for missing or invalid data. Operators can't act on a number they can't  
trust.

7.2  Decisions Under Time Pressure

BA decisions are made under severe time constraints. Many systems stabilize within seconds or 
minutes  of  an  imbalance,  so  decisions  are  made  with  incomplete  information,  changing 
conditions, and little room for deliberation. The reliability-oriented approach favors stability and 
adequate margin over precision or optimization.

Workload is a major performance factor. BA operations can swing from quiet to very busy after 
a disturbance or during system stress. In those periods the operator has to absorb a large 
volume of information, juggle tasks, and work with other organizations while still balancing the 
area. Control room design, staffing, and procedures for calling in additional staff all decide how 
well operators perform when conditions change fast.

7.3  Operators and Automation

The interaction between operators and automatic control is another reliability factor. AGC and 
other balancing resources respond quickly to disturbances, but operators need to understand 
how those systems work: their capabilities, limits, assumptions, and the basis for their actions. 
That understanding lets operators get the most from automation and recognize when manual 
intervention is needed.

Energy Compliance, Inc.  ·  energycomplianceinc.com  ·  Page 18



EC-WP-300  ·  Balancing Authority Operations

7.4  Teams, Credentials, and Training

Team coordination in the control  room shapes the quality of  decisions.  Balancing is almost 
never a one-person job; control  rooms typically pair  operators with supervisors and support 
staff. Reliable team decisions need clearly defined roles, a shared picture of the system, and 
disciplined internal communication, which is hardest during complex, prolonged events.

The  PER  standards  set  the  floor.  PER-003-2  R3  requires  each  BA  to  staff  its  Real-time 
operating positions performing BA reliability-related tasks with System Operators who hold one 
of the valid NERC certificates the standard lists.  PER-005-2 R1 requires each BA to use a 
systematic approach to develop and implement its System Operator training program, starting 
from a list of company-specific Real-time reliability-related tasks reviewed each calendar year.

Human performance matters because operating a Balancing Authority isn't purely technical. It 
combines system knowledge, situational awareness, and real-time decision-making.

End-of-Chapter Summary

Human performance is a critical element of every Balancing Authority activity, from gathering and 
assessing information to deciding and acting on time. Operators assess fast-moving frequency, 
voltage, and load conditions, recognize trends and developing problems, and act, supported by 
control and monitoring systems and by a well-organized operating team.
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8  Abnormal Conditions and 
Emergency Balancing Operations

Abnormal conditions can arise at any time and can force planning and operating adjustments to 
keep the area in balance. They include conditions that break normal operating assumptions: the 
aftermath of a large disturbance, severe weather, or fuel supply limits. Common-mode failures 
that hit several units at once, such as a gas pipeline problem affecting several gas-fired plants,  
belong in the same category.

8.1  When the Goal Changes

Emergency balancing events test frequency bias and automatic control when planned reserve 
margins are exhausted or operating reserves are badly eroded. Under abnormal conditions, the 
goal shifts from correcting small frequency deviations to preserving the integrity of the system. 
Large  frequency  changes  are  more  likely,  and  the  options  to  counter  them  are  narrower 
because of equipment and transmission limits. Every BA operates with less margin and has to 
watch more closely for the next disturbance.

In emergency mode, a BA has to balance its system in a way that satisfies several competing 
needs at once: voltage and real and reactive power flows on the transmission system, reserve 
requirements, and the limits in neighboring BAs' systems. It has to apply the reliability criteria 
set  for  normal  and  emergency  conditions  and  coordinate  its  actions  with  the  Reliability 
Coordinator and Transmission Operators.

8.2  Load Stops Behaving

Some  balancing  problems  are  harder  because  load  behaves  differently  under  abnormal 
conditions. Severe weather or system stress can break normal load patterns and produce less 
predictable, sometimes rapid, changes in load. Automation tuned for average conditions isn't 
tuned for  those.  The operator's  role  is  to  recognize  when an unusual  condition  calls  for  a 
different operating posture.

8.3  Emergency Plans and the RC

Beyond balancing their own areas, BAs support emergency response by communicating system 
conditions. When a BA gives advance notice of its available resources, its current ability to 
balance, and any problems it sees developing, the Reliability Coordinator gets a better picture of 
the  overall  system.  That  visibility  helps  keep  a  local  imbalance  from growing  into  a  wider 
reliability event.

EOP-011-4 makes the preparation mandatory. Each BA must develop, maintain, and implement 
one or more Reliability Coordinator-reviewed Operating Plans to mitigate Capacity Emergencies 
and  Energy  Emergencies  within  its  Balancing  Authority  Area  (R2),  and  must  address  any 
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reliability risks its Reliability Coordinator identifies in those plans and resubmit them within the 
time the RC specifies (R4).

In  severe  conditions,  emergency  balancing  may  coincide  with  firm  load  shedding  or  other 
emergency actions ordered through other reliability processes. Those actions are not routine 
balancing, but BAs may implement them or help implement them where applicable. They are 
part of the structured escalation the reliability functions use to protect the Interconnection.

8.4  Readiness Is Built in Advance

Unplanned  conditions  show  why  readiness  and  procedure  discipline  matter.  Emergency 
balancing  is  not  improvised  at  the  last  minute.  It  is  the  same  reliability  discipline  the  BA 
practices every day, applied under unstable or emergency conditions. Matching the response to 
the condition of the system while keeping coordination and situational awareness intact is a core 
reliability capability.

End-of-Chapter Summary

Abnormal conditions and emergencies ask more of a Balancing Authority: tighter reserves, less 
predictable load, and more uncertainty. Emergency balancing is about preserving system stability 
and frequency rather than correcting small imbalances, and it runs on RC-reviewed Operating 
Plans, clear priorities, and disciplined coordination.
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9  Oversight, Compliance Context, 
and Reliability Accountability

The  framework  that  governs  Balancing  Authority  operations  is  built  around  operating 
performance  more  than  prescription.  Oversight  asks  whether  a  BA  has  the  infrastructure, 
authority, and discipline to manage generation-load balance and frequency deviations across a 
wide range of operating scenarios. It recognizes that real-time balancing takes judgment and 
discretion.

9.1  What the Standards Measure

BAs operate under NERC Reliability Standards that set expectations for frequency control, real-
time  data,  situational  awareness,  and  emergency  preparedness.  The  standards  set 
performance criteria and functional responsibilities and leave room for discretion in how the BA 
meets them. That flexibility lets operators manage the grid as it actually is rather than follow a 
fixed script that may not fit the moment.

The core BA obligations discussed in this reference, as NERC lists them in October 2026. 
Regional standards, such as BAL-001-TRE-2 in Texas RE and BAL-004-WECC-4 in the West, 
add to them; check NERC's current version before relying on any row.

Standard In force since What it asks of the BA

BAL-001-2, Balancing Control 
Performance

July 1, 2016 CPS1 at least 100 percent over each rolling 12 months (R1); 
Reporting ACE outside BAAL no more than 30 consecutive 
clock-minutes (R2)

BAL-002-3, Disturbance Control April 1, 2019 Recover Reporting ACE within 15 minutes (R1); Annually 
reviewed Operating Process to determine MSSC and prepare 
Contingency Reserve at least equal to it (R2); restore it 
within the restoration period (R3)

BAL-003-2, Frequency Response 
and Bias

December 1, 2020 Annual FRM equal to or more negative than FRO (R1); 
Frequency Bias Setting rules (R2 to R4)

BAL-005-1, Balancing Authority 
Control

January 1, 2019 Six-second scan rate (R1); notify the RC within 45 minutes 
if unable to calculate Reporting ACE for more than 30 
consecutive minutes (R2); frequency metering 99.95 
percent available each calendar year, 0.001 Hz accuracy 
(R3); ACE system 99.5 percent available (R5)

TOP-001-6, Transmission 
Operations

April 1, 2024 Maintain BA Area reliability (R2); follow TOP Operating 
Instructions (R3); monitor the area (R11); redundant data 
exchange tested every 90 days (R23, R24)
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Standard In force since What it asks of the BA

EOP-011-4, Emergency 
Operations

October 1, 2024 RC-reviewed Operating Plans for Capacity and Energy 
Emergencies (R2)

PER-003-2 and PER-005-2 July 1, 2019; July 1, 
2016

NERC-certified operators (PER-003-2 R3); systematic 
training (PER-005-2 R1)

BAL-007-1.1, Near-Term Energy 
Assessments

Future: April 1, 
2027

Documented near-term assessment process (R1)

9.2  Accountability Without Hindsight Bias

Accountability  for  an  outcome-based  function  has  to  account  for  circumstances.  Good 
accountability  asks  whether  the  actions  taken under  normal  and abnormal  conditions  were 
appropriate given what the operators knew at the time. No system is perfect, and no BA can 
prevent every unwanted event. Accountability for a BA rests on being prepared, aware, and 
coordinated, not on being flawless. That is my view; the standards' measurable thresholds are 
where the judgment starts.

9.3  Records That Explain the Decision

Documentation and record retention matter in oversight. A BA has to be able to show the state 
of the system at the time of an action and the reasoning behind it, both for after-action analysis 
and for learning. For the balancing metrics the retention rule is specific: BAL-001-2 requires the 
data used to calculate Reporting ACE, CPS1, and BAAL to be retained in digital format, at the 
same scan rate  at  which  Reporting  ACE is  calculated,  for  the  current  year  plus  the  three 
previous calendar years.

9.4  Learning From Events

Review and analysis after grid events are part of reliability accountability. Frequency events, 
near  misses,  and  operating  problems  show  how  the  system  really  behaves  and  where 
performance expectations need to sit. The ERO Event Analysis Process, NERC's guideline for 
structured, forensic event analysis,  and other mechanisms that identify root  causes, system 
behavior, and lessons learned reinforce accountability without micromanaging operations.

That accountability extends to coordination. A BA answers for its own internal performance and 
for  its  part  in  grid-wide  situational  awareness  and  coordinated  response,  including  how  it 
communicates  with  and  responds  to  its  Reliability  Coordinator.  Seeing  the  BA  as  the 
accountable reliability entity, not just a rules-based operator, explains its role in timely response 
and situational awareness within the current standards and oversight framework.

End-of-Chapter Summary

BA accountability rests on preparedness, situational awareness, and operating response, measured 
against specific BAL, TOP, EOP, and PER requirements. It turns on whether the actions taken were 
reasonable given the conditions at the time, and the records have to show it.
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10  System Resilience and the 
Evolving Balancing Authority Role

Balancing Authorities make a basic contribution to system resilience. The ability of the bulk 
electric system to respond to and recover from threats is shaped by how the system behaves 
under  normal  conditions  while  it  absorbs  irregularities.  The  traditional  BA  job  is  real-time 
balance of  supply and demand, but changes across the system have made BAs central  to 
resilience as well.

10.1  Cumulative Balancing Stress

One  dimension  of  resilience  is  the  cumulative  effect  of  sustained  balancing  stress.  High 
variability  in  load or  resource output,  loss  of  regulating  reserves,  and repeated emergency 
conditions all put sustained load on a system's balancing capability. Operating near capability 
limits for long periods can erode the system's ability to recover when an extreme event finally 
arrives. BAs add resilience by making that long-running stress visible, so that adjustments can 
be made in advance and the remaining flexibility preserved.

10.2  A Changing Resource Mix

Many BA challenges are shifting with the resource mix. Different resources respond differently, 
which changes how imbalances develop and how they are corrected. BA balancing strategies 
and  procedures  have  to  adapt  to  new  ramp  rates,  different  response  times,  and  different 
availability under stress. The BA's ability to counter destabilizing effects and to stabilize and 
recover from a disturbance should not be diminished by those changes.

10.3  Extreme Events and Recovery

Extreme weather and load events, fuel supply disruptions, and correlated outages can severely 
stress  a  BA's  ability  to  balance  its  area  and  support  frequency.  In  those  events  the  BA's 
restoration of balance shapes how quickly the system recovers. The event also determines how 
the BA has to manage its capacity resources and coordinate with other entities to limit  the 
impact.

Resilience also covers recovery after a significant event. During system recovery, a BA helps by 
bringing  generation  and  load  back  into  balance  as  the  system configuration  changes  and 
resources return. Restoring frequency stability takes careful sequencing and coordination with 
Transmission Operators and the Reliability Coordinator. An effective BA makes recovery faster 
and more stable.
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10.4  What the BA Sees First

BA operations offer an early view of future resilience challenges. BAs will face more difficulty 
holding  balance  and  limiting  frequency  excursions  if  imbalances  grow,  and  less  frequency 
response to draw on. Those problems have roots in broader system issues, and solving them 
may lie well outside the BA role. Understanding their effect on resilience still starts with the BA.

BAs contribute to reliability in two complementary ways. In a major disturbance, they respond to 
stabilize the system and restore service. Every day, they operate a changing grid and produce 
the information that shows how much flexibility it has.

End-of-Chapter Summary

Grid resilience depends on how Balancing Authorities manage sustained balancing stress and 
restore balance and frequency after major disturbances. How well they perform shapes how 
disturbances are absorbed and how quickly the system returns to normal. Because they feel system 
changes in real time first, BAs offer a forward-looking view of new resilience challenges.
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11  Synthesis of Balancing Authority 
Reliability Functions

The functions of a Balancing Authority combine several reliability activities into one continuous 
real-time process aimed at keeping the bulk electric system stable. In normal, disturbed, and 
severely  disrupted  conditions  alike,  the  BA  links  the  physics  of  system  stability  to  the 
coordinated operation of generation and transmission resources.

11.1  Frequency Is Shared; Balance Is Local

Frequency is an Interconnection-wide indicator, an instantaneous measure of the balance of the 
whole grid. The balancing task that controls it is local. Each BA keeps its supply in step with 
system frequency while meeting local demand and responding quickly to major changes, in 
proportion to the power involved.

11.2  Margin Runs Through Everything

Margin awareness runs through every part of BA operations. BA operators spend much of their 
attention on generation margin,  the ramping capability  of  individual  units,  and total  reserve 
against anticipated peaks and contingencies. That is how they decide when to intervene, or at 
least when to alert other BAs and the Reliability Coordinator to a developing situation that may 
need escalation.

11.3  Coordination and Authority

Coordination  across  functional  boundaries  is  what  makes  BA  operations  system-wide. 
Balancing  is  closely  coordinated  with  the  relevant  Transmission  Operators,  the  Reliability 
Coordinator,  and  other  BAs.  That  coordination  depends  on  information  sharing,  situational 
awareness, and the BA's recognition of who holds authority for what, so that its actions serve 
the overall reliability objective and minimize adverse effects elsewhere.

11.4  Technology and Human Skill

The balance between automation and human performance is a property of the whole system. 
Automation brings speed and accuracy. The human element brings perception, decision, and 
the ability to adapt to changing conditions. Successful balancing at all times depends on the 
right combination of both.

Governance, abnormal conditions,  and resilience all  feed into the BA's integrated role.  BAs 
often operate with less margin and less visibility than they would like, and under stress they 
decide how quickly balance is restored once Interconnection-wide inertia and primary frequency 
response have arrested a frequency excursion. Their performance in those moments is the real 
test of whether the reliability framework works under real operating conditions.
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Taken as a whole, BA operations reflect a core reliability principle: stability is maintained by 
continuously regulating imbalance, not by fixed margins or occasional correction.

End-of-Chapter Summary

Frequency control, margin management, boundary coordination, and operator judgment combine 
in BA work to deliver continuous real-time reliability. Coordinated BA operation underpins the 
stability of the whole bulk power system.
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12  Concluding Observations on 
Balancing Authority Operations

This reference has treated the Balancing Authority not as a regulatory construct or a market 
enabler  but  as  a  reliability  entity,  one whose real-time control  keeps generation,  load,  and 
interchange in step and frequency stable.

12.1  Managing Imbalance, Not Eliminating It

BA  operations  are  about  managing  imbalance  under  uncertainty.  Perfect  balance  is  not 
required. Reliability depends on managing deviations, holding enough operating margin, and 
responding  to  disturbances  on  time.  BAL-001-2  is  built  that  way:  it  measures  control 
performance over rolling periods and caps how long ACE may sit outside its limit, rather than 
demanding zero ACE. That approach reflects the physics of interconnected operation.

12.2  Collective Responsibility, Local Control

The interconnected nature of frequency control makes BA responsibility collective. Frequency 
response comes from across the Interconnection, yet each BA is responsible for restoring its 
own balance. The result is coordinated stability with decentralized control: one large machine 
with many local controllers.

Changes  in  resource  capabilities,  in  loads,  and  in  system  volatility  have  made  real-time 
balancing  harder.  They  don't  change  the  underlying  reliability  function  at  the  core  of  BA 
operations. They raise the bar for dynamic situational awareness, sound margin assessment, 
and working interfaces between the BA and the functions around it.  BAs have to adapt  to 
changing conditions while holding to the basic tenets of reliability.

12.3  People Still Decide

Human performance remains critical. Automated systems bring speed and consistency to the 
management of grid resources. It is human judgment that interprets, prioritizes, and responds to 
unique and unusual conditions. BA operations blend technology and human expertise, and the 
PER standards exist because that blend has to be built deliberately.

12.4  The Function Doesn't Change

Unusual  operating  conditions,  including  unusual  events,  equipment  failures,  and  extreme 
weather,  carry  particular  reliability  significance for  BAs because they depend so heavily  on 
resources performing as expected. How the BA handles them decides whether large frequency 
deviations  are  contained  and recovered  or  allowed to  drift.  Those  conditions  show a  BA's 
capability to operate under uncertainty with limited margin.
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From a broader reliability perspective, the BA's work shows that reliability is a dynamic function 
that needs continuous attention. Frequency stability, margin management, and load response 
are part of normal operation and have to be performed every moment the system is energized.

In the Glossary's terms, the BA's job is to maintain Demand and resource balance within its 
Balancing Authority Area and support Interconnection frequency in real time.

End-of-Chapter Summary

Perfect balance was never the test. BAL-001-2 measures managed imbalance over rolling periods, 
each BA restores its own share while frequency response comes from the whole Interconnection, 
and operator judgment, built deliberately under the PER standards, still handles what automation 
can't. A changing resource mix raises the bar on all of it without changing the Glossary function.
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Glossary

Term Meaning in this paper

Area Control Error (ACE) The instantaneous difference between an entity's Actual Net Interchange and 
Scheduled Net Interchange, taking into account the effects of Frequency Bias, 
correction for meter error, and Inadvertent Interchange Management if 
operating in that mode. For compliance usage, the standards use Reporting ACE.

Automatic Generation Control 
(AGC)

A process designed and used to adjust a Balancing Authority Area's Demand and 
resources to help maintain the Reporting ACE in that area within the bounds 
required by applicable NERC Reliability Standards.

Balancing Authority (BA) The responsible entity that integrates resource plans ahead of time, maintains 
Demand and resource balance within a Balancing Authority Area, and supports 
Interconnection frequency in real time.

Balancing Authority Area The collection of generation, transmission, and loads within the metered 
boundaries of the Balancing Authority. The Balancing Authority maintains load-
resource balance within this area.

Bulk Electric System (BES) Unless modified by the inclusions and exclusions in the NERC definition, all 
Transmission Elements operated at 100 kV or higher and Real Power and 
Reactive Power resources connected at 100 kV or higher. It does not include 
facilities used in the local distribution of electric energy.

Contingency Event Recovery 
Period

A period that begins when resource output begins to decline within the first 
one-minute interval of a Reportable Balancing Contingency Event and extends 
for fifteen minutes thereafter.

Contingency Reserve The provision of capacity that may be deployed by the Balancing Authority to 
respond to a Balancing Contingency Event and other contingency requirements, 
such as Energy Emergency Alerts.

Frequency In plain terms, the rate at which alternating current completes its cycles, 
measured in hertz (Hz). Not a NERC Glossary term.

Frequency Bias Setting A negative number, fixed or variable, expressed in MW/0.1 Hz, included in a 
Balancing Authority's Reporting ACE to account for its Frequency Response to 
Interconnection Frequency Error.

Frequency Response Obligation The Balancing Authority's share of the required Frequency Response needed for 
the reliable operation of an Interconnection, calculated in MW/0.1 Hz.

Interchange Energy transfers that cross Balancing Authority boundaries.

Load An end-use device or customer that receives power from the electric system.
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Term Meaning in this paper

Reliable Operation Operating the elements of the Bulk-Power System within equipment and electric 
system thermal, voltage, and stability limits so that instability, uncontrolled 
separation, or cascading failures will not occur as a result of a sudden 
disturbance, including a cybersecurity incident, or unanticipated failure of 
system elements.

Reliability Coordinator (RC) The entity that is the highest level of authority responsible for the Reliable 
Operation of the Bulk Electric System, with the Wide Area view and the 
operating tools, processes, and procedures, including the authority to prevent or 
mitigate emergency operating situations in next-day analysis and real-time 
operations.

Transmission Operator (TOP) The entity responsible for the reliability of its local transmission system, and 
that operates or directs the operations of the transmission Facilities.

Voltage In plain terms, the electrical potential difference that drives current, measured 
in volts. Not a NERC Glossary term.

Definitions other than Frequency and Voltage follow the NERC Glossary of Terms, condensed 
in places. This list is provided for convenience and does not have the force of the official NERC 
Glossary.
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How Energy Compliance Can Help

Balancing Authority compliance lives in the data: scan-rate ACE archives, CPS1 and BAAL 
calculations, CR Form 1 records, Frequency Response submissions, and operator logs that 
explain the decision. Here is where EC fits.

Audit preparation and audit defense for BA programs

Before a Regional Entity looks at your BAL, TOP, and EOP evidence, a regulator-perspective 
program review shows what an audit team will  ask and where the record won't answer. EC 
provides  NERC  compliance  program  support,  interpretation,  and  audit  preparation;  RSAW 
production and data request  strategy;  audit  and enforcement  support  (non-advocacy);  audit 
defense with Notice of Penalty response and settlement posture; and mitigation planning and 
Self-Report development when something has already gone wrong.

Operations and program alignment

Operational and engineering reliability alignment ties what the control room does to what the 
program says it does. Compliance program design and improvement, reliability governance and 
program assessments, and training and executive briefings on reliability frameworks support 
BAs and the operators who staff them. EC also offers NERC reliability and compliance advisory 
support, senior advisory on complex reliability questions, registration and applicability analysis, 
compliance program management,  and industry engagement in standards development and 
working-group participation.

WattOps Compliance

The  BAL  standards  ask  for  dated  calculations,  logs,  and  archives  on  demand.  WattOps 
Compliance is EC's NERC compliance evidence platform (wattopscompliance.com). EC will run 
one standard at one facility through WattOps at no cost (CIP standards excluded).

RenewOps

As more of a BA's resource mix becomes renewable and storage, the operations data behind 
those resources matters to balancing. RenewOps is EC's renewable operations monitoring and 
analytics platform, with a Data Center module.

If your BA program would struggle to explain last year's worst BAAL minute, call us before an 
auditor asks.

Website: energycomplianceinc.com · Email: rsmith@complianceforenergy.com

Phone: 763.438.4427
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https://www.nerc.com/globalassets/standards/reliability-standards/eop/eop-011-4.pdf

 NERC, Reliability Standard PER-003-2, Operating Personnel Credentials. 
https://www.nerc.com/pa/Stand/Reliability%20Standards/PER-003-2.pdf

 NERC, Reliability Standard PER-005-2, Operations Personnel Training. 
https://www.nerc.com/pa/Stand/Reliability%20Standards/PER-005-2.pdf

 NERC, Glossary of Terms Used in NERC Reliability Standards. 
https://www.nerc.com/glossary-of-terms

 NERC, ERO Event Analysis Process, Version 5.0. 
https://www.nerc.com/globalassets/programs/event-analysis/ero-event-analysis-
process-documents/ero_eap_v5.0.pdf
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