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ERCOT Survey

Topic: Transient Voltage Dip Criteria
 

 

A power system without adequate dynamic reactive support can become unstable when subjected to large disturbances. During such disturbances the transmission system voltage can fall below a critical threshold, causing cascade stalling of induction motors leading to transient voltage instability or voltage collapse. Furthermore, stalling of power plant induction motors may lead to tripping of generators as well. Such a disturbance is classified as a transient voltage stability phenomenon, with a time frame in the order of seconds. The IEEE/CIGRE task force on power system stability terms, definitions and classifications refers to this as “short-term voltage stability”. Factors such as increased use of low inertia compressor motors, air conditioning, heat pumps, and refrigeration, increased use of voltage-sensitive power electronic loads, and increased use of capacitor banks for reactive compensation, and more intensive use of transmission systems, are increasing the likelihood of transient voltage instability [3]. 

 

Some of transient voltage instabilities experienced in the U.S. are described in the literature dating back to 1985. South Florida on May 17, 1985, and Memphis, Tennessee on August 22, 1987, have both experienced such transient voltage instability leading to voltage collapse. In 1986, Miles City, Montana experienced several incidents of transient voltage instability without voltage collapse [1]. Some of the more recent incidents are in Southern California, August 5, 1997; Phoenix Area July 29, 1995; Miami, Florida, August 18, 1988 and May 3, 1994; and the Atlanta Area July 30, 1999 [3].

ERCOT is attempting to quantify this phenomenon and establish a standard to protect its transmission system from experiencing voltage instability or collapse due to transient voltage dips. A review of the literature has shown that in the U.S. only Western Electricity Coordinating Council (WECC) has published such a criteria.

 

WECC criteria states: “ A Category B disturbance in one system shall not cause a transient voltage dip in another system that is greater than 20% for more than 20 cycles at load buses, or exceed 25% at load buses or 30% at non-load buses at any time other than during the fault.” For a Category C disturbance this criteria is more relaxed. It requires that at a load bus, a transient voltage dip of greater than 20% not to be sustained for more than 40 cycles [2]. The voltage dips are relative to pre-disturbance voltage levels. Note, that the WECC criteria was originally developed to avoid uncontrolled loss of load, and the values selected were based on the response of power electronic loads (such as computers) to voltage dips.  

 

ERCOT is conducting a survey to see if other NERC regional councils in the U.S. have such a criteria for dealing with short-term voltage stability. The survey uses the term “Transient Voltage Dip” (TVD) to describe such a transient voltage stability event. Note that this survey pertains only to transmission voltage levels (69 kV and up), and considers the short-term voltage stability. It does not pertain to quasi steady state or extended-term voltage stability phenomenon, which are in the order of minutes. Please answer the following questions and add any additional comments and documents that you may like to share. Some answers to the questions may require more space than provided.
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We appreciate your participation in this survey. Information gathered in the survey will be shared with survey participants in a comprehensive report. Please email your response /questions to Juan Santos.  
Survey Contact: 

Juan Santos, ERCOT Dynamics Working Group member

Title:


Senior Consultant, ERCOT staff

Respond via email to: 
Jsantos@ercot.com
Survey due date:

April 25, 2003

Respondent name:      



Phone Number:      
Email:      


Organization:      
	Definition, Criteria and Responsible entity: 

1. What is the terminology used in your organization to refer to this phenomenon? 

a) Transient Voltage Dip (TVD)   FORMCHECKBOX 

b) Transient Recovery Voltage (TRV)   FORMCHECKBOX 
  

c) N/A  FORMCHECKBOX 

d) Other:       

2. How do you define transient voltage dip (TVD)? 

a) N/A  FORMCHECKBOX 

b) Our definition is:      
3. Do you have any standards regarding TVD? If yes what are these standards? 

a) No  FORMCHECKBOX 

b) Yes, Standards are:      
4. If you have TVD criteria, how did you develop such criteria?

a) N/A  FORMCHECKBOX 

b) Explain how the criteria was developed:      
5. Do you believe such a criteria is useful and effective? Why or why not?

a) No  FORMCHECKBOX 
 Because:      
b) Yes  FORMCHECKBOX 
 Because:      
6. If you do not have such a criteria, are you considering establishing such a criteria? Why or why not?

a) No, we are not considering such criteria because:      
b) Yes, we are considering such criteria because:      
c) This issue has not been discussed in our organization:  FORMCHECKBOX 

d) Other:      
7. If simulations or actual experience suggests your criteria are not being met, who (generation, transmission, load, etc.) is responsible for correcting the problem? Who should pay for the cost?

a) N/A  FORMCHECKBOX 

b)       Is responsible for correcting the problem.

c)       Should pay for the cost.




	Actual Experience and compliance:

8. Have you ever experienced transient voltage instability in your system? Did this instability lead to voltage collapse? If yes what was the total load loss? How long did the instability last? Did any generator trip? If yes what was the total generation loss?

a) No  FORMCHECKBOX 

b) Yes, but did not lead to voltage collapse  FORMCHECKBOX 

c) Yes, and lead to voltage collapse:

·  amount of load loss       Time duration      
· amount of generation loss       Time duration      
9. How often and what type of system concerns relating to TVD you have experienced? 

a) N/A  FORMCHECKBOX 
 

b) Frequency of Occurrences:        Describe:      
10. What are the signs of possible TVD problems? 

a) Induction motor stalling  FORMCHECKBOX 

b) Tripping of generators  FORMCHECKBOX 

c) Under-voltage load-shedding  FORMCHECKBOX 
 

d) Transient voltage instability  FORMCHECKBOX 
 

e) Voltage collapse  FORMCHECKBOX 

f) Other, explain:       
11. Have you made TVD a compliance issue? If yes, how do you verify that a transmission system is compliant? 

a) No  FORMCHECKBOX 

b) Yes, a compliance issue.  Verified by:      



	Studies, Analytical Tools and Data:

12. How do you assess TVD analytically, and what tools do you use or recommend? 

a) N/A  FORMCHECKBOX 

b) Have not made any transient voltage stability assessment  FORMCHECKBOX 

c) Yes, Tools used:       
d) Other:       
13. If you use dynamic simulations for such analysis, what types and durations of fault do you consider? What fault impedances and locations of faults do you consider? 

a) N/A  FORMCHECKBOX 

b) Yes, Fault types       Durations      
 Fault impedances       Fault Locations      
14. If using dynamic simulations, to what degree of accuracy do you model the load? 

a) Constant MVA load model:  FORMCHECKBOX 

b) ZIP load model:  FORMCHECKBOX 

c) Some detailed models, Explain:      
d) Very detailed models, Explain:      
e) Other:       
15. Do you include a detailed model of induction motors? Describe the level of detail you include for induction motors modeling. 

a) No motor model  FORMCHECKBOX 

b) Simplified as a reactance in series with a resistance divided by slip  FORMCHECKBOX 

c) 3rd order model, explain:      
d) 5th order model, explain:      
e) c) or d) and saturation of magnetizing reactance and leakage reactance  FORMCHECKBOX 

f) Other, explain     
g) N/A  FORMCHECKBOX 
  

16. How do you determine transmission level load composition at each bus? 

a) N/A  FORMCHECKBOX 

b) Use typical values, explain:      
c) Use actual values, explain:      
d) Other, explain:      
17. If using actual transmission level load values, how do you collect the data? Do you have any suggestions in this regard that you would like to share?  

a) N/A  FORMCHECKBOX 

b) No  FORMCHECKBOX 

c) Yes  FORMCHECKBOX 
 Explain:      
d) Other, explain:       
18. Do you model distribution network details such as distribution capacitor banks, power transformers, and distribution feeders for such analysis? 

a) No such details included  FORMCHECKBOX 

b) Cap banks modeled  FORMCHECKBOX 

c) Cap banks and power transformers  FORMCHECKBOX 

d) Cap banks, power transformers and distribution feeders  FORMCHECKBOX 
 

e) Other, explain:        

19. If using typical values for detail modeling of the distribution network, what values do you use and why? 

a) N/A  FORMCHECKBOX 

b) Yes, typical values used for:       
c) Other, explain:      
20. If using actual distribution network values, how do you collect the data? Do you have any suggestions in this regard that you would like to share? 

a) N/A  FORMCHECKBOX 

b) No  FORMCHECKBOX 
 

c) Yes  FORMCHECKBOX 
 Explain:       

d) Other, explain:       



	Generation Excitation Systems and Mitigating TVD:

21. Would TVD affect the criteria that you may presently have on the generator excitation system controls performance? 

a) N/A   FORMCHECKBOX 

b) No  FORMCHECKBOX 
 Explain:      
c) Yes  FORMCHECKBOX 
 Explain:      
d) Other, explain:       
22. Do you think that “potential-source excitation systems” contribute to the TVD problem? 

a) N/A  FORMCHECKBOX 

b) No   FORMCHECKBOX 
 Explain:      
c) Yes  FORMCHECKBOX 
 Explain:      
d) Other, explain:       
23. Do you think that “compound-source excitation systems” help mitigating the TVD problem? 

a) N/A  FORMCHECKBOX 

b) No  FORMCHECKBOX 
 Explain:      
c) Yes  FORMCHECKBOX 
 Explain:      
d) Other, explain:       
24. If you have had any TVD problems, what kind of compensation have you used to mitigate them? 

a) N/A  FORMCHECKBOX 

b) No  FORMCHECKBOX 

c) Yes   FORMCHECKBOX 
 , Compensation used:      
d) Other explain:       


	


	Other

25. If you have used WECC criteria, have you conducted studies to determine whether or not your system can satisfy the WECC criteria? If so, does your system satisfy the WECC criteria? If your system does not satisfy the WECC criteria have you estimated the cost of system improvements to satisfy the WECC criteria? What are the amounts of loads in the areas that do not satisfy the WECC criteria?

a) Have not used WECC criteria  FORMCHECKBOX 

b) Have adopted the WECC criteria, but have not conducted any studies  FORMCHECKBOX 

c) Have adopted WECC criteria, and conducted studies, and our system satisfy the WECC criteria  FORMCHECKBOX 

d) Have adopted WECC criteria, and conducted studies, and our system does not satisfy the WECC criteria  FORMCHECKBOX 
  Cost estimate of potential improvements $       the total amount of loads in the areas that do not satisfy the WECC criteria is:        MW. 

e) Other, explain:       
26. Would you like to add additional questions to this survey? If yes, please list below.










