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Comment 1 - Measuring Supply Adequacy

1. Risk-based criteria are widely used, and LOLP is definitely the most popular. However, in my experience, LOLP has a couple of shortcomings: (a) it does not reflect the severity of the supply failure events; and (b) there are some mathematical problems in using it as part of an expansion planning model, in which the objective would be to minimize total investment and operation cost, subject to a reliability target (more precisely, LOLP varies in a non-convex way with investment capacity, which hinders methods). 

2. The traditional alternative to LOLP has been expected energy not supplied (EENS), which does reflect the severity and has the desired convexity properties. However, EENS does not reflect well the probability of supply failure, which is a measure that people are used to. 

3. The "happy medium" option, in my view, is CVaR (conditioned value at risk), which is the expected energy not supplied in the X% worst events (where X is, for example, the LOLP criterion). CVaR informs about both risk and severity, and has the convexity properties. It is also a risk measure that has become increasingly popular in financial markets as a replacement for VaR (value at risk) which is their equivalent to LOLP (not that something that is used in financial markets is much of a recommendation these days). 

Comment 2 - Firm Supply/Demand Balance 

This measure is very useful for "at a glance" view of the reliability situation. We use it a lot in Brazil for presentations to ministers and even for the president, and also to boards of companies; and several other countries have adopted it. The key point, as John mentions, is to calculate the firm supply capacity in a way that is meaningful for that particular country. In Brazil, because we do not worry about seasonal variation (large reservoirs), we use an annual measure. In the BPA system, you probably should use a two-season balance or just the worst season. In my view, the supply/demand balance should be used as a complement to the more detailed reliability measure, based on probabilistic simulations. The reason is the one that John mentioned: there are changes in both supply and demand along time that may not be captured adequately by the balance scheme. 

Comment 3 - Peak Supply Reliability vs. Energy Supply Reliability 

In Brazil and other hydro-dominated countries such as Colombia, we tend to separate the peak supply and energy supply reliability criteria. The reason is that their supply failure characteristics and economic impacts may be quite different. If there is a severe water shortage, there may be a rationing that is announced in advance and could last weeks or even months. In contrast, a peak failure happens unpredictably and usually lasts minutes or hours. Also, the corrective measures (new capacity) may be different for the two types of failure. More recently, we developed for Turkey a combined peak and energy supply reliability scheme that translates both types of failure in terms of EENS and CVaR. 

John Fazio’s Initial Reaction:

I agree with point 1 under the first comment.  We have examined the role of magnitude in determining the adequacy of the power supply. If the system is “well behaved,” that is, if the magnitude of the worst event grows proportionally with the LOLP, then we can estimate the “size” of the problem using that relationship. Initial analysis shows this may be the case but more work is needed.

I also agree with Mario’s second point under his first comment.
In terms of the “happy medium” option, I believe we need to explore it further.  I believe it would be consistent with the metric used in the RPM and it would address the problem of magnitude.  

On Mario’s second comment, I believe that the load/resource balance can be a very useful screen for supply adequacy.  We have looked at using a winter only measure and found that it has other issues that make it more complicated, such as, addressing maintenance schedules.  Intuitively, it would appear to be a more reasonable metric since we are a winter peaking region but what I have discovered is that the annual load/resource metric works just as well, as long as it is calibrated often.  

To date, we have separated the energy and capacity metrics. We have debated combining both and coming up with a single measure.  For example, we have already decided to use a “contingency” resource as opposed to a threshold. The contingency resource would have the energy and capacity characteristics of emergency resources (and actions) that the region could take.  Then any curtailment would represent a problem future.  One thing to consider is that solutions for energy and capacity problems may differ, so we are sill debating this approach.   

Michael Schilmoeller’s Initial Reaction:

I think Mario is on the right track.  We started out with CVaR as the risk metric for the RPM, but found it less useful for our particular application than TailVaR90.  Coherent measures of risk, which is what Mario refers to, are the way to go.

 

CVaR, if memory serves, is usually expressed in terms of losses above some level.  If the level is load/resource balance, it is the expected unserved energy (EUE).  If I understand him, however, what Mario is describing is precisely TailVaR (100 - Y%).  Of course, he is thinking energy and I use NPV dollars in the regional portfolio model.

 

Also, have you discussed the idea of adding a contiguous event duration dimension to the measure?  This is an idea we have tossed around before.
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