
Draft for Discussion 
 

 
Electric System Planning Page 1 10/29/2006 
 

Application of Standards, Criteria and Rules in the 
Determination of Power Transfer Limits for System Reliability 

Studies in the New York Control Area 
 

References: 
 
NERC Reliability Standards 
NPCC Basic Criteria for the Design and Operation of the Bulk Power System (A-2) 
NYSRC Reliability Rules 
 
NYISO Transmission & Interconnection Manual 

Transient Stability Guideline 
Voltage Study Guideline 
Fault Current Assessment Guideline 

 
NYISO Transmission & Dispatch Operations Manual 
NYISO Emergency Operations Manual 
 
NYISO Open Access Transmission Tariff, Attachments D, S, X, and Y 
 
 

Introduction 
This is a general discussion of the application of the Standards, Criteria and Rules in the 
determination of power transfer limits in the various studies performed by NYISO staff.  The 
prinicipal requirements for determining transfer limits are established in the NPCC A-2 Criteria, 
Sections 5 (Transmission Design) and Section 6 (Transmission Operating), and the 
corresponding sections of the NYSRC Reliability Rules Section B (Transmission Capability – 
Planning) and Section E Transmission Capability -- Operating).  These Criteria and Rules set a 
framework for Normal and Emergency power transfer limits.  These NPCC Criteria, NYSRC 
Rules are generally more strict than the applicable NERC Standards (FAC, TPL). 
 

Types of Limits and Analyses 
 
The transfer capability limits must be consistent determined with the requirements of the NERC 
Standards, NPCC Criteria and NYSRC Rules, and the NYISO Manuals and the NYISO OATT.  
The contingencies applicable to the determination of transfer capability limits as detailed within 
the Criteria and Rules include: 
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a. A permanent three-phase fault on any generator, transmission circuit, 
transformer or bus section with normal fault clearing. 

 
b. Simultaneous permanent phase to ground faults on different phases of 

each of two adjacent transmission circuits on a multiple circuit tower, with 
normal fault clearing. 

 
c. A permanent phase to ground fault on any transmission circuit, 

transformer, or bus section with delayed fault clearing. 
 
d. Loss of any element without a fault. 
 
e. A permanent phase to ground fault on a circuit breaker with normal fault 

clearing. 
 
f. Simultaneous permanent loss of both poles of a direct current bipolar 

facility without an ac fault 
 
g. The failure of a circuit breaker to operate when initiated by an SPS 

following: loss of any element without a fault; or a permanent phase to 
ground fault, with normal fault clearing, on any transmission circuit, 
transformer or bus section. 

 
 
The Applicable NERC (FAC, TPL) Standards group pre-contingency condition as Category A, 
contingencies in items (a) and (d) as Category B, and the remaining contingencies (b, c, e, f, and 
g) as Category C contingencies for the purposes of determining system operating limits (SOL) 
and interconnection reliability operating limits (IROL).  All other NERC regions in the Eastern 
Interconnection observe only category A and B contingencies for the determination of 
SOL/IROL. 
 

Types of Transmission Constraints Evaluated 
Transmission constraints are determined based on  

Thermal transmission capacity analysis 
Steady-state Voltage Drop analysis 
Voltage Collapse/Voltage Stability analysis 
Transient (Angular) Stability analysis 

The most limiting constraint would be the controlling limit for the specific interface or condition 
being studied. 

Types of Transmission Studies Performed 
• Inter-Regional Reliability Assessments (NPCC-ReliabilityFirst Seasonal 

Assessments) 
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• NPCC Comprehensive Area Transmission Reliability Study 
• NYISO/Neighboring Areas Inter-Area Studies 
• NYISO Comprehensive Reliability Planning Process 
• NYISO Seasonal Operating Assessments, Short Term Operating Studies 
• NYISO Interconnection Project Studies (Feasibility Studies, SRIS, SIS, and 

Facilities Studies) 

Application of the Standards, Criteria, and Rules 
 
Consistent with NPCC A-2 Criteria, transmission capability is determined in the longer-term 
(design) and near-term (operating) context.  In the Operating horizon, transfer limits may be 
determined for normal and emergency conditions. 
 

• NPCC Transmission Design Criteria (Section 5) defines only the normal transfer 
condition.  Transmission design capability assumes load and generation dispatch 
conditions that requires that all facilities are within normal facility ratings pre-
contingency, and no facility exceeds its long-time emergency (LTE) rating for any of the 
specified events [(a) through (g)] post-contingency.   

 
• NPCC Transmission Operating Criteria (Section 6) defines two (2) transfer 

conditions:  Normal Transfers (6.1) and Emergency Transfers (6.2): 
 

• Normal Transfer conditions assume load and generation dispatch conditions that 
stress the system and are appropriate for the target year and season being evaluated, 
and transmission constraint limitations are based on the complete list of contingencies 
[(a) through (g)] to be evaluated.  Facility loadings must be within normal ratings pre-
contingency, and not exceed the long-time emergency rating (LTE) for any of the 
design contingencies specified. 

 
• Emergency Transfer conditions are determined based on a limited subset of 

contingencies [(a) and (d) only] and are applied when firm load cannot be supplied 
within the normal transfer condition limits.  In the Emergency Transfer Condition 
facility loadings must be within in normal ratings pre-contingency, and not exceed the 
short-time emergency rating (STE) for the (a) or (d) contingencies.  Application of 
ETC is in accordance the provisions of the NYISO Transmission & Dispatch and the 
Emergency Operation Manuals. 

Considerations in Applying Emergency Transfer Limits 
 
The NYISO (and NYPP prior) determines emergency transfer limits in the evaluation of thermal 
loading constraints only.  Transient (angular) and voltage stability interface limits as determined 
in either planning and operating context are based on the evaluation of all [(a) through (g)] 
contingencies.  During an emergency transfer condition, transfer capability is based on thermal 
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constraints evaluated using the subset of contingencies [(a) and (d) only], if the system were to 
experience one of the other (more severe) contingency events, the thermal facility rating would 
be exceeded, but there would be time for the system operator to take appropriate actions to 
correct the overload and restore the system to a secure state.  If the system was being operated to 
an emergency transfer condition stability constraint based on the limited subset of contingencies, 
and the system experienced the more severe contingency event, the result would be system 
instability before the system operator could respond – that is, stability is lost in a matter of 
cycles-to-seconds.  On the basis of this distinction, the NYISO (and NYPP) determines transfer 
limits for the emergency transfer condition based on thermal constraints, but transient and 
voltage stability constraints are based on the entire set of contingencies.  When a stability-based 
transfer limit is more constraining than the thermal limit, it is the controlling limit regardless of 
the transfer condition (normal or emergency). 
 
Normal transfer condition limits are applied on a seasonal basis to determine appropriate levels 
of firm power transfer capabilities within the NYCA, and inter-Area transfer capabilities with 
neighboring Areas.  Similarly, normal transfer condition limits are used in the day-ahead 
commitment process and in real-time commitment and dispatch.  Emergency thermal transfer 
conditions, but not exceeding the applicable transient or voltage stability constraints, may be 
declared by power system operations when firm load cannot otherwise be served due to extreme 
load, resource deficiency, or similar condition in accordance with the established procedures in 
the NYISO Transmission & Dispatch Operations or Emergency Operations manuals. 

Study Models and Determination of Limits 
 
As stated in the NPCC Criteria and NYSRC Rules, the base, or pre-contingency, representation 
should be accurate for the particular condition being studied.  This includes appropriate forecast 
load, transmission network, firm power schedules, and generation commitment and dispatch that 
reasonably stress the system.  The generation model must also consider reserve requirements, 
including any locational reserve, and be consistent with 10- and 30-minute response, and 
synchronized and non-synchronized reserve categories.  Stability analyses must also consider the 
transient and steady-state capabilities of the generators, exciters, turbine-governor systems, and 
active control devices (static compensators, HVdc terminals, etc.). 
 
Thermal transfer capability assessment is performed using either ac-powerflow or dc (linear) 
analysis to calculate the post-contingency flow on the remaining elements when the contingency 
element(s) are removed from the case.  Power transfer through the objective interface is 
increased until one (or more) facilities reach the LTE rating (or STE for emergency transfer 
condition). 
 
The NYISO Voltage Study Guideline addresses two forms of voltage limit analysis:  steady-state 
voltage drop and voltage collapse.  Both are performed with ac-powerflow contingency analysis. 
 
Steady-state voltage assessment determines the pre- to post-contingency voltage drop, or the 
transfer level where the post-contingency voltage is above the post-contingency high or below 
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the post-contingency low limit.  The post-contingency voltage limits are generally based on 
equipment ratings, appropriate transfer levels or pre-contingency voltage limits must be 
established to avoid any violation of the post-contingency voltage limits. 
 
Voltage stability (collapse) is a post-transient (or mid-term dynamic) phenomenon that results 
when the system still exhibits transient (angular) stability initially, but does not have sufficient 
regulating reactive or controls capability to damp post-transient voltage oscillations.  It 
represents that period in a time simulation approximately 30 seconds to 1 minute following the 
initiating event where the system’s inertial response has been fully realized and automatic 
controls (excitation limiters) may be limiting reactive output of generators, but before system 
operator actions can be initiated and effective to forestall declining voltage conditions.  Power 
transfer limits determined for voltage stability include a 5% safety margin. 
 
Transient Stability analysis is a time-based simulation to model the dynamic behavior of 
generators and control devices in response to the initiating (contingency) event.  The NYISO 
Transient Stability Guideline process starts with a highly stressed case, as high as 10% above the 
emergency thermal transfer limit for the objective interface.  The actual transient stability limit 
would apply a 10% safety margin below the highest stable transfer level tested.  The Guide also 
details considerations for treatment of oscillatory response and evaluation of system protection 
devices. 
 
Contingency simulation for transient analysis must also consider the location and severity of the 
fault, and the sequence of operations leading to the actual clearing of the fault.  This also 
includes interpretation of the protective relay actions that determine the duration of the fault and 
additional elements that must be disconnected for accurate modeling of the complete clearing 
sequence. 

Consideration of Equipment Outages 
 
Outages of facilities that are part of the interface being studied, or facilities that are n parallel 
with the interface, or facilities that are in series above (source-side) or below (sink) the interface 
may effect the interface transfer limits.  These can be transmission or generation facilities.  
Sensitivity studies should be conducted to evaluate outages of key transmission facilities, or 
alternative generation commitment or dispatch to determine the impact o on the transfer 
capability. 
 
 


