DRAFT


Flow Based Calculations

Utilities in the Western Interconnection have traditionally allocated contract path rights for the use of the transmission systems they own or operate.  These rights are defined based on the specific facilities over which energy is assumed to flow.  By way of contrast, actual flow on the system is dictated by the physical characteristics of the transmission system and not the contract.  This leads to a mismatch between the actual flows and the assumed flows.  

 Some areas of the country have addressed this by developing methods for estimating what the flows on the system will be for each potential transaction.  This method based on distribution factors (DF) developed from base case power flow studies.  A simple description of this is:  

1. The transmission provider develops base cases and  determines the flow on each segment of the system; base cases are created for each season of the year.

2. Additional cases are then developed one for each potential injection and withdrawal combination.  In these cases an equal injection and withdrawal are added to the appropriate points. This causes changes in flows in the system.

3. The change in flows across each segment in the system is then divided by the injection.  The resultant is the DF for the particular segment.  See example.
4. When there is a transaction the transmission provider determines the set of distribution factors that apply to the injection and withdrawal points of the transaction and multiplies the DF for the segment by the transaction.  The result is the estimated amount of additional flow the transaction will create on that segment.   

            By adding the impacts for all injections and withdrawals (including those for native load and existing contracts) the estimated loadings are determined.   In near real time the actual loadings and flows are used as the base with all new projected transactions added to this. 

Irregardless of whether flow based is used or not the total transfer capability of the electrical system is determined in accordance with NERC criteria.  When determining the Available Transfer Capability (ATC) a base is established.  The base has the flows from native loads, generation loadings and existing point to point contracts already in it.  Using the method discussed above as transmission requests come in they are evaluated to determine if there is enough ATC to accommodate them, when a request is approved the ATCs are adjusted to reflect the transaction.  Software has been developed to help the transmission providers in evaluating and approving the request.  This software can be set to show the ATC so that the transmission provider is always aware of the remaining ATC. 

As seen the determination of ATC within a single control area is fairly straight forward, even scheduling when done within one control area is easy it is just a POR – POD schedule.  However when the transaction crosses multiple control areas the energy enters and leaves the systems at multiple points and requires a significant amount of coordination of data between the effected control areas. In addition if the control areas involved are both flow base the models used to the analyze the transaction must be the same.  This allows the entities to identify and agree on the points the transaction will enter and leave their system and the flows at each of these points. This is required in order that each entity can properly evaluate the impact to its system of the transaction.  Lack of coordination has created seams issues in the eastern interconnection.   

As can be seen offering flow based service does add another level of complexity to the evaluation and scheduling process.  However native loads are still served and existing contracts are still honored.—See Below.  In addition flow based service is not LMP and has nothing to do with pricing.  Flow base will identify transmission being used and will free up for use transmission that has previously been shown as being unavailable for use.   

Additional Comments—Wondering how the process would work to make sure existing contracts would still be honored. For example Company X is buying 500 MW from LRS units and this has been delivered over TOT 3 on transmission built and owned by the LRS generation owners ( contract path ). Should the TOT 3 path suffer a derate then the  owners take pro-rata cuts. The LRS owners deliver all 1100 MW across TOT 3 absent a real time path derate to  below 1100 MW or  a UFAS curtailment event through which an Qualified Path is suffering excessive loopflow and offending schedules are curtailed– rare for TOT 3. Now LRS schedules cause say a 5 percent incremental on Path 66 ( west coast ) and Path 66 schedules cause a 5 percent on flow on TOT 3. To honor existing contracts does this mean the Path 66 owners have a “right” to 5 percent flow on TOT 3 path –if not then their ability to schedule the 4800 MW on path 66 would be restricted . What if TOT 3 TTC limits drop (dynamic limits)—should West Coast Path 66 owners take a prorate cut in their 5 percent “share” of TOT 3 and thus have to reduce Path 66 schedules?—By same token would TOT 3 folks have to take a cut in their scheduling capability for Path 66 derates?  Orders of magnitude are interesting—5 percent of TOT 3 is 78 MW –5 percent of Path 66 is 240 MW –almost 16 percent of TOT3 TTC.
   Example     


[image: image1]
Estimation of the Distribution factors (DF)

DF  A-B = -210 –(-200) = -10 = -0.1                  DF  A-D = 810 -800 =10 = 0.1

100 100                                               100           100


DF  D-E = -335 –(-350) =  15 = 0.15                  DF  D-F = -325 –(-250) =  -75 = -0.75          

    100            100                                                    100              100

etc.

Thus if the injection at F is increased to 600 MW and the withdrawal at D goes to 900 MW the flow on; A-B goes to -220 MW ; A-D to 820 MW; D-E to -320 MW and D-F goes to 400 MW 
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