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1.0 Introduction 

 
The NPCC Basic Criteria for Design and Operation of Interconnected Power 
Systems (Document A-2) and related criteria documents define specific 
requirements applicable to design, operation, and protection of the bulk power 
system.  This Classification of Bulk Power System Elements (Document A-10) 
provides the methodology for the identification of those elements of the 
interconnected NPCC Region to which NPCC bulk power system criteria are 
applicable. 
 
Each Area has an existing list of bulk power system elements.  The 
methodology in this document is used to classify elements of the bulk power 
system and may result in elements being added to or removed from the existing 
lists. 
The methodology in this document is based on the following principles: 
 
• The objective is to determine which elements, or parts thereof, are part of 

the bulk power system.  In practice however, the analysis is performed on a 
bus basis.  Results of the analysis for a bus can be applied to determine 
which elements or portions thereof connected to the bus are part of the bulk 
power system. 

 
• It is applicable to all voltage levels.  Elements shall not automatically be 

included or excluded from the bulk power system based on voltage class.  
Application of this methodology may be omitted at buses that are already 
classified as part of the bulk power system, and at buses that can be 
logically excluded from the bulk power system based on study results at 
other buses. 

 
• Areas may adopt methodologies that exceed the requirements set forth in 

this document for their own purposes.  However, NPCC criteria and 
compliance monitoring shall consider only the system elements that qualify 
as bulk power system elements under the NPCC criteria. 

 
 (Terms that appear in bold typeface through out the document are defined in the 
 Glossary located in Document A-7, the NPCC Glossary of Terms.) 

 
 The Classification of Bulk Power System Elements are based on three defined 

terms; bulk power system, local area, and significant adverse impact.  
Definitions for these are included in Document A-7, the NPCC Glossary of 
Terms. 
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Within this document, the term bus refers to an electrical node within a 
substation to which multiple elements are connected.  In some cases faults may 
be cleared locally by circuit breakers located at another bus within the same 
substation.  The examples in Figure 1 depict two such configurations.  In some 
configurations a bus may include more than one physical bus, such as in a 
breaker-and-a-half arrangement or a single-line-single-breaker arrangement, 
where two physical buses are connected through a bus-tie breaker.  The 
examples in Figure 2 depict two of many possible configurations.  Regardless of 
the impedance between them, two switchyards at the same voltage level that are 
connected by an open bus-tie breaker or have separate control buildings are 
considered as two buses. 
 

 
Figure 1 – Configurations where Bus A and Bus B are tested as two separate buses. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 – Configurations where Bus A and Bus B are tested as one bus. 
 
 
2.0 Classification of Bulk Power System Elements 
 

2.1 Testing Conditions 
 

 Studies conducted for the purpose of determining the elements of the bulk 
power  system shall assume power flow conditions utilizing transfers, load and 
generation conditions which stress the system in a manner critical to the 
classification of the bus to be tested. These studies shall be based on the 
interface limits, load and generation conditions expected to exist for the period 
under study. All reclosing facilities shall be assumed in service unless it is 
known that such facilities will be rendered inoperative. 
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2.2 Test Methodology 
 
These criteria utilize both transient stability analysis and steady-state power 
flow analysis to determine the impact on system performance resulting from 
power system faults.  The criteria steps are ordered to reduce the required 
number of simulations.  Fault clearing by the remote protection is acceptable. 
 
A transient stability test is used first to identify buses at which faults may 
cause a significant adverse impact outside the local area.  This test is done 
based on either conservative fault clearing time assumptions, or actual fault 
clearing times at remote terminals.  Either actual or conservative fault clearing 
times may be used. 
 
The test is based on application of a bus fault at a single voltage level that is un-
cleared locally.  Tripping of un-faulted elements as a consequence of the fault is 
part of the test and does not constitute a significant adverse impact. Operation 
of Special Protection Systems, including undervoltage load shedding, shall be 
taken into account in these tests. 
 
For those buses which are not classified as bulk power system elements in the 
first test, a power flow test is used to identify buses at which faults may cause a 
significant adverse impact outside the local area based on steady-state 
parameters such as post-contingency thermal loading and voltage. 
If either the transient stability test or the power flow test identifies a significant 
adverse impact, then a determination must be made as to whether the 
significant adverse impact is contained within the local area.  Determination 
that a significant adverse impact is contained within a local area is made by 
Area(s), and affirmed by NPCC. 
 
Transient Stability Based Test 
 
1. The Transient Stability Based Test may be conducted either by simulating an 

extended fault assuming a conservative clearing time at remote terminals, or 
by using actual clearing times, as stated in option (a) or (b) below: 
 
a) Apply a three-phase fault at the bus, uncleared locally1, and simulate 

tripping of the remote terminals of all transmission lines that will open to 
interrupt the fault.  Remote clearing times shall be based on a 
conservative estimate of fault clearing times assuming no 
communications from the station under test to the remote terminals.  
Transformers connected to the bus shall not be tripped. 

                     
1 Local clearing includes operation of all circuit breakers required to clear the fault at one substation and 
may include operation of circuit breakers at another bus, as defined in Section 1.0. 
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If the fault has a significant adverse impact outside the local area, then 
the bus is classified as part of the bulk power system, or option (b) may 
be used to classify the bus.  Otherwise, continue with the Power Flow 
Based Test in Step 2. 
 

b) Apply a three-phase fault at the bus, uncleared locally1 and simulate 
tripping of the remote terminals of all elements that will open to interrupt 
the fault.  Remote clearing times shall be based on designed fault 
clearing times, assuming no communications from the station under test 
to the remote terminals. 
 
Transformers connected to the bus shall be tripped by operation of 
independent remote protection groups capable of clearing a fault on the 
bus under test. 
 

If the fault has a significant adverse impact outside the local area, the bus 
is classified as part of the bulk power system.  Otherwise, continue with the 
Power Flow Based Test in step 2. 
Some protection groups (e.g. directional comparison blocking) at remote 
terminals may provide high-speed fault clearing for faults at the bus under 
test.  In order to test the effects of longer fault clearing times for fault 
conditions when these remote protection groups would not provide high-
speed fault clearing, for either test (a) or (b) above: 
 

• High-speed fault clearing at remote terminals must be ignored; or 
 
• Testing must vary the placement of the 3-phase fault on the elements 

connected to the bus under test to include locations beyond the reach 
of the high-speed tripping relay element at the remote terminal. 

 
If a bus is classified as part of the bulk power system in step 1, the 
protective relay settings may be reviewed to determine whether the bus 
could be classified as "non-bulk" if faster remote fault clearing can be 
achieved.  If protective relay settings are modified, an assessment shall be 
conducted to ensure that the faster clearing time does not compromise the 
security of the protection system.  

 
 
 
 
Power Flow Based Test 
 
2. For those buses not already classified as part of the bulk power system in 

step 1, simulate the post-contingency steady-state conditions following a 
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fault at a bus that is un-cleared locally and cleared by tripping of the remote 
terminals of all elements that may open to interrupt the fault. 
 

 In cases where transformers are connected to the bus, the transformers shall 
be tripped by operation of independent remote protection groups capable of 
clearing a fault on the bus under test.  In cases where the transformer would 
not be tripped, all elements connected to the same buses as the transformer 
terminals shall be tripped.   
 

 If the fault has a significant adverse impact outside the local area, the bus 
is classified as part of the bulk power system.   Note that Step 2 can be 
done prior to Step 1.  If a bus is classified as part of the bulk power system 
by the Power Flow Based Test, the Transient Stability Based Test need not 
be done for that bus. 

 
Utilization of Test Results to Classify on an Element-by-Element Basis. 
 
3. Classification of bulk power system elements is achieved by applying the 

results of the above tests to the elements connected to the tested bus: 
 
• An element with only one terminal such as a generator, shunt reactor, or 

capacitor bank, is classified as part of the bulk power system if the bus 
at which it is connected is classified as part of the bulk power system. 

 
• An element with multiple terminals such as a transformer or 

transmission line, is classified as part of the bulk power system if all 
terminals are connected to buses that are classified as part of the bulk 
power system.  If all terminals are not connected to bulk power system 
buses, application of faults between the terminals may be used to 
determine what portion of the element is part of the bulk power system. 
 

3.0 Application and List Maintenance  
 

Each Area shall be responsible for application of the Classification of Bulk 
Power System Elements as described in this document, and shall maintain a list 
of bulk power system elements.  These lists will be compiled into the “NPCC 
Inc. BPS List” and maintained by the Task Force on System Studies (TFSS) and 
presented as an informational item to the Reliability Coordinating (RCC) 
annually. The Areas shall review and update their lists as necessary at least 
every three years.  Application of NPCC criteria and compliance monitoring 
shall be based upon these lists of bulk power system elements. 
 
3.1 Elements upgraded to BPS 
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Existing system elements that are reclassified as BPS as a result of 
system changes shall be presented to and approved by the TFSS. If 
design and construction is required as a result of the reclassification, a 
proposed implementation plan shall be included.  Once the BPS element 
and implementation plan are approved by TFSS, it will be added to the 
NPCC Inc. BPS list with the appropriate comments and information. 
 

3.2 Elements downgraded from BPS 
 
After obtaining TFSS approval, elements that are reclassified as no 
longer being part of the BPS as a result of system changes will be 
removed from the NPCC Inc. BPS list. 

 
 
 
 
Lead Task Force:   Task Force on System Studies 
 
Reviewed for concurrence by:  TFCO, TFSP, TFCP, and TFIST  
 
Review frequency:   4 years 
 
References: Basic Criteria for Design and Operation of 

Interconnected Power Systems (Document A-2) 
 
   NPCC Glossary of Terms (Document A-7) 
 
  
 
  
 
 


