Voltage Reduction Task Force
General Q&A for VR Testing

The purpose of this document is to answer some of the questions about the testing.

Is a VR Test a requirement?
No. The VRTF is seeking utilities willing to participate in tests and share information about VR experiences on their systems. Participation is completely voluntary.

Who should conduct a VR Test?
Any utility who is interested in mitigating generation capacity shortages that could pragmatically perform voltage reduction on a distribution level is encouraged to participate.

What does VRTF hope to gain from utilities willing to share test data?
VRTF is exploring the possibility of implementing a voltage reduction plan system wide to reduce and potentially eliminate EEA Level 3 (ERCOT system generation capacity shortage) load shedding for the benefit of both the general public and TDSPs. Any reduction in EEA Level 3 duration (or ideally avoidance of EEA Level 3 altogether) serves to reduce compliance risk for all TOPs. VRTF understands that VR is a communal effort and cooperation among all TDSPs is crucial for a voltage reduction plan to be significant and effective.

What locations should I test?
Ideally, you would select a statistical sample of your system to perform the testing on.  Factors you should consider:
· Location: Urban vs. non-urban, short versus long feeders, locations with varying design standards (e.g. old vs. new, different voltage levels, different legacy companies, varying geographic conditions, areas which represent a general evolution of planning/design standards), locations with different operating philosophies (e.g. differences in substation LTC controls, prevalence of line regulation, varying capacitor controls), different sizes of loads can even lead to differences in transformers, secondary, and services) 
· Demographics {you should include the type of demographics to consider} different levels of living standards have differences in load make-ups and magnitudes (e.g. levels of cooling, existence of pool pumps, number of TVs/computers/mobile devices/lighting). Regional/cultural differences may also lead to slight differences in load (and customer sensitivity)
· Composition  of the loads where VR is tested – Knowing the load composition by customer class (residential, commercial, and industrial) is helpful for determining other locations where load response may applied in the future. Also, knowing primary heating sources (electric vs. gas) is important for winter programs. 
· Locations where control of voltage devices is operationally pragmatic and corporately viable.
Make sure you preemptively evaluate potential effects on sensitive customers.

How big should the sample be?
Larger sample sizes lead to larger statistical accuracy; however, careful documentation of the demographics and load composition for each test location can be useful in extrapolating results to a broader area when testing a small sample size.  Test results from even one feeder can be a good contribution.  Keep in mind that the ability to determine if results similar to the test results can be expected in other parts on your system will be affected by your knowledge of load composition and data collected for the test.

How many times should I do this testing?
 Performing testing on multiple days under similar conditions will help raise the confidence in the results. However, performing the test under a variety of load conditions may also provide value.

Where should I reduce voltage?
All testing should be performed on the distribution system (less than 69 kV) since it is not now the focus of the VRTF to investigate voltage reduction at the transmission level. 

How should I reduce voltage?
The easiest way would be to utilize load tap changers or regulators connected to the low voltage bus or on feeders.  Also, in-line regulators and capacitors (distribution caps or bus caps on low voltage buses) can be used to reduce voltage if it is desired to limit the exposure of the test to a certain part of a feeder. Whatever the voltage reduction technique that is applied, the action of voltage control devices along the length of the distribution feeder should be understood and properly taken into consideration before conducting a test.


How much should I reduce the voltage?
Typical VR tests reduce voltage by 2% to 5% depending on the individual system. You will have to study your unique system and its devices to determine the appropriate VR level for each location.  The goal of the VR task force is to increase knowledge of the response that VR can provide and maintain service to customers; therefore, the test should be designed so the utility remains in compliance with C84.1 and maintain an 114V service voltage at the customer.  Running a feeder voltage profile and using advanced meters (or other devices if available) can assist with monitoring VR.

When should I run the test?
The task force is currently looking for participants willing to test during summer peak conditions. 
Suggestions for testing during summer peak conditions (will vary for testing at other times of the year):
· A typical “hot” summer day
· Mid-week day (Tuesday, Wednesday, or Thursday)
· Similar weather pattern for entire week
· No major weather event (clouds or precipitation)
· Test for a few hours that cover the peak (2:30 p.m. to 7:30 p.m.)

Since some of the value of voltage reduction can be realized during an EEA event which can happen at any time of the year, you may wish to obtain test results during other times of the year such as spring time (outages season) and winter peak season.

Should I coordinate with downstream devices such as capacitors and regulators?
Coordinating VR between devices along the length of a feed is an advanced VR technique that can require a significant effort and is not contemplated as part of the testing being requested at this time. However, you should note what devices will affect the results of your testing to be able to understand the impact of these devices on your test.  If you choose to coordinate with other devices on the feeder, then that only helps your results.

How and what quantities should I record?  
Many companies have data management systems that collect quantities such as P, Q, I, V on substation buses.  One, two or four instantaneous values per minute is sufficient. Utilities having meters with synchronized time clocks capable of recording these values along the length of feeders can add value to test results by collecting and analyzing this data in addition to the substation level data.

Also, utilities conducting these tests should record weather conditions in the area at the time of the test including temperature, humidity, wind speed, and cloud cover.

How should I analyze the data?
There are many ways in which this can be done, and a lot of research is taking place around this topic.  At a minimum, test data collected during VR should be compared to a non-voltage reduction day with a similar load profile (ie,   a similar day of the week and a similar weather profile).  The goal is to come up with a general Conservation Voltage Reduction Factor (CVR factor):

			 

A similar relationship can be applied to reactive power reduction as well. The VRTF will provide you with additional support as needed for VR testing and analysis.  
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