ERCOT Transient Voltage Security Criteria 

The ERCOT transient voltage security criteria are given in the form of two sets of criteria. After analysis has shown that there are no rotor angle stability problems, the ERCOT transient voltage stability criteria can be utilized, and then the criteria for ERCOT transient voltage dip acceptability should be applied. 

These criteria are provided as interim guidance for applying the applicable sections of the Protocols and Operating Guides. This guidance does not relieve any entity from their responsibility of complying with the Protocols and Operating Guides. Deviations from this interim guideline are appropriate when local conditions or engineering judgment suggest an alternative approach fulfills the requirements of the Protocols and Operating Guides. 

This guideline does not imply that transient voltage simulations for every bus or contingency should be performed.  There may be other, more efficient calculation methods available or emerging for general assessment of system voltage security.  Caution should be taken when using the standard “ZIP” model.  Although this load model is used by ERCOT members, in many cases the ZIP model may result in overly optimistic results.  When motors are a significant part of the load, it is suggested that proper dynamic load models, such as the PTI PSS/E CLODXX and CIM5XX and/ or CIMWXX models be used. Typical parameters for induction motors are available in references [1], and [2]. 

ERCOT Transient Voltage Stability (TVS) Criteria 

According to the IEEE voltage stability working group, voltage stability and voltage collapse are defined as follows: voltage stability is the ability of a system to maintain voltage so that when load admittances are increased, load power will increase, so that both power and voltage are controllable, voltage collapse is the process by which voltage instability leads to loss of voltage in significant part of the system.

Transient voltage stability is related mostly to stability of dynamic loads such as induction motors. Transient voltage instability at a bus may lead to voltage collapse at that bus or even a large portion of the system.

Proposing a transient voltage stability criterion based on solid data and analysis is problematic in ERCOT.  Our survey suggested few if any regional reliability councils have such a criterion. There are no known standards that apply. An effective criterion may differ from one bus to another bus within ERCOT.  The analysis tools used by most TDSPs will not guarantee voltage stability is maintained.  One of the most critical components for any simulation, the load composition and dynamic characteristics, is generally unknown.  Each TDSP should use judgment when evaluating voltage stability.  With the above in mind, the following may be used as transient voltage stability criteria when no other guidance is available:

Considering realistic power transfers between zones,

a. Allow a 5% margin load increase to a zone for category B contingencies and

b. Allow a 2.5% margin load increase to a zone for category C contingencies.

Again as was mentioned earlier, the application of these criteria are not mandatory, and they are proposed here as guidelines. Individual TDSPs should adjust these values based on local knowledge and conditions.

Furthermore, because of the uncertainties involved in transient voltage stability analysis, particularly of the nature of the load, the approach and the criteria presented in this report should be revisited in a few years.

ERCOT Transient Voltage Dip Acceptability (TVD) Criteria 

Transient voltage dip acceptability is related to the load sensitivity and is not particularly related to system-wide stability problem. The following is proposed by the ERCOT DWG as an interim transient voltage dip acceptability criteria.
	Category A Contingency*
	
	

	
	
	Not applicable 

	Category B Contingency* 
	
	

	
	1.
	Except from the time of fault inception to the time the fault is cleared, the post contingency voltage at a bus should not drop below 80% of pre–disturbance voltage for longer than 20 cycles. 

	 
	2.
	Except from the time of fault inception to the time the fault is cleared, the post contingency voltage at a load bus should not drop below 75% of pre–disturbance voltage. 

	 
	3.
	Except from the time of fault inception to the time the fault is cleared, the post contingency voltage at a non-load bus should not drop below 70% of pre–disturbance voltage. 

	Category C Contingency* 
	
	

	
	1.
	Except from the time of fault inception to the time the fault is cleared, the post contingency voltage at a bus should not drop below 80% of pre–disturbance voltage for longer than 40 cycles. 

	
	2.
	Except from the time of fault inception to the time the fault is cleared, the post contingency voltage at a load bus should not drop below 70% of pre–disturbance voltage. 

	
	3.
	Except from the time of fault inception to the time the fault is cleared, the post contingency voltage at a non-load bus should not drop below 70% of pre–disturbance voltage. 


* Contingencies and faults as defined by NERC planning criteria table and ERCOT Protocols and Operating Guides. 

Note: For the purpose of dynamics simulation the fault duration should be determined based upon the equipment capabilities which include relay operation time, time delay, and breaker operation time.    
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