
SMD FTR Auction Revenue Allocation

Overview
A Financial Transmission Right (FTR) is a financial instrument that entitles the holder to receive compensation for congestion costs that arise when the transmission grid is congested in the Day-Ahead Energy Market.  Each FTR is unidirectional and is defined in megawatts from a point of receipt (where the power is injected onto the NEPOOL grid) to a point of delivery (where the power is withdrawn from the NEPOOL grid).  For each hour in which congestion exists on the NEPOOL Transmission System between the receipt and delivery points specified in the FTR, the holder of the FTR is awarded a share of the congestion charges collected for that hour. 

FTRs can be acquired in two ways:

1) FTR Auction – The ISO will conduct periodic auctions to allow bidders to acquire monthly and long-term FTRs.  The auction also allows holders of long-term FTRs an opportunity to sell those that they are currently holding.  All FTRs are initially “created” in the FTR Auction.

2) Secondary Market - Bilateral trading may be done independently or through an ISO-administered trading system that automatically transfers ownership and adjusts monthly billing statements accordingly.  

In the FTR auction, bidders submit bids to purchase a MW quantity of FTRs equal to or less than the specified quantity for the auction period at a price quoted in dollars per megawatt for a unidirectional path between two specified locations.  Similarly, sellers offer to sell a quantity of FTRs equal to or less than the specified quantity for the auction period at a reservation price, below which the FTR will not be sold.  

The winning quotes are determined by the set of simultaneously feasible FTRs with the highest total auction value, as determined by the bids of the buyers and taking into account the reservation prices of the sellers.  Although the winning simultaneously feasible FTRs are selected by maximizing the auction value of buy bids and sell offers, the actual revenue collected is less than the auction value.  This is because only FTRs on the margin of the auction pay their actual bid price.  All other FTRs pay the FTR clearing prices, which are less than the bid price.

Auction Revenue Rights and Qualified Upgrade Awards are devices created to transfer the revenues (net of payments to FTR sellers) from each FTR auction to the entities that are responsible for paying congestion costs and costs of certain transmission upgrades.  The revenues are distributed after the FTR auction is conducted so that the market’s pricing of FTRs can be used in the process.  There are both long-term (initially, up to six months and then one year) and monthly FTR auctions.  Monthly auction revenues are allocated monthly following the month in which the associated FTRs are in effect.  Likewise, this treatment is applied monthly to long-term FTR Auction revenues, which are collected and allocated in monthly increments over the duration of the long-term FTR.

Auction revenues are allocated first to entities that pay for transmission upgrades directly (but not for upgrades paid for through the Pool RNS Rate), if and to the extent that the upgrade makes it possible to award additional FTRs in the FTR Auction (by virtue of increasing transfer capability on the NEPOOL Transmission System).  These “Qualified Upgrade Awards” allocate FTR Auction revenues by direct measurement of the difference in revenues generated in “mock auctions” run with and without the subject upgrades (and their effect on transfer capabilities) and using the original FTR Auction bids.  The FTRs that clear in the “mock auctions” are then priced at the original FTR Auction clearing prices to determine the amount of the Qualified Upgrade Award.

The auction revenues remaining after the Qualified Upgrade Award allocations are allocated to the entities responsible for paying the congestion costs incurred in association with serving load.  Entities responsible for congestion charges will receive FTR Auction revenues when they have load on the congested side of a binding constraint for which FTRs were awarded and auction revenues were collected.  This is achieved through a four-stage allocation process designed to allocate auction revenues in relation to the amount of load served in the SMD Load Zone areas (or, in the case of Long-Term Firm Through or Out Transmission Service, at an External Node) and in relation with where the bidders in the FTR Auction anticipate congestion to occur.  

An entity qualifying for an ARR allocation does not have to participate in an FTR Auction to receive its allocated revenues.  They could choose not to seek FTRs and instead apply their allocation of auction revenues to payment of any hourly congestion charges that may accrue.  However, this choice risks under-valuation of the associated FTRs by other bidders resulting in an ARR allocation that could then be insufficient to cover hourly congestion charges. This is because the total dollar value of an ARR allocation depends on both the MW amounts resulting from the four-stage ARR allocation and the auction clearing prices associated with the ARR paths.  Other bidders who value the FTRs too low to allow recovery of the congestion charges could set the clearing prices.   

If the same entity chose to participate in the FTR Auction and bid consistently with their anticipated worth of the FTR, but was outbid, they should expect the resulting auction clearing prices to provide a revenue allocation at least as great as they would have received had their bid been successful.  This applies to all entities qualifying for ARR allocations, whether by Excepted Transactions, load share of generation/tie sources, or NEMA Contracts.

A more detailed description of these steps is provided below.

Qualified Upgrade Awards

Following each FTR Auction, Qualified Upgrade Awards are allocated sequentially for transmission system upgrades that increase the transfer capability of the NEPOOL Transmission System, making it possible to award additional FTRs in the FTR Auction.  Generator interconnection upgrades and elective upgrades qualify for this treatment.  Those paid for through the NEPOOL RNS transmission rate do not.  The awards are determined using the FTR software applications.   The steps are:

1) At the conclusion of the current FTR Auction, the bids/offers, resulting auction clearing prices and resulting total auction revenues (“Q0”), are retained for awarding auction revenues associated with Qualified Upgrade Awards.  

2) Using the network model the current FTR Auction, the last upgrade is removed from the network model.  This could be a project upgrade or a system upgrade.

3) The FTR Auction is re-run, using the original bids from step 1, which results in a new set of FTRs.

4) The new set of FTRs is priced using the original auction clearing prices from step 1, resulting in a quantity of auction revenues, Q1.

5) The difference between the auction revenues, Q0 less Q1, gives the value of the last upgrade as determined by the auction.  This difference is the amount to be awarded as the Qualified Upgrade Award value of the last upgrade.

6) The next to last upgrade is removed from the network model.

7) The FTR Auction is re-run, using the original bids from step 1, which results in a new set of FTRs.

8) The new set of FTRs is priced using the original auction clearing prices from step 1, resulting in a quantity of auction revenues, Q2.

9) The difference between the auction revenues, Q1 less Q2, gives the value of the last upgrade removed from the network model as determined by the auction.  This difference is the amount to be awarded as the Qualified Upgrade Award value of the last upgrade.

10) Steps 6 through 9 are repeated until all upgrades are exhausted.

Auction revenues associated with Qualified Upgrade Awards are awarded to the entities in proportion to their cost responsibility in the entire upgrade project.  Some upgrades are partially funded through the NEPOOL RNS Rate.  Auction revenues associated with such NEPOOL cost responsibility are not allocated Qualified Upgrade Awards but become available for allocation in the monthly four-stage ARR allocations.

This completes the Qualified Upgrade Awards; the remaining FTR Auction revenues are allocated using the four-stage ARR allocation process (conducted using the original network model of the current FTR Auction).

The Four-Stage Allocation 

Ignoring Excepted Transactions and NEMA Contracts for the moment, the basic ARR calculation determines the simultaneously feasible set of ARRs, which represents a MW flow to each load Node in the amount of its load ratio share of all generation and tie line sources (it is important to note that this simultaneous feasibility test includes flows on only those paths that were positively valued in the associated FTR Auction).

Then, as explained in the following section, each ARR is valued by the product of its MW amount and the difference in the associated FTR Auction clearing prices at its load Node and its generator/tie source Node.  Thus, the auction revenues, net of Qualified Upgrade Awards and payments to FTR Sellers, are allocated to those loads that the auction anticipates will be exposed to paying congestion charges, and are allocated in relationship to the amount of the anticipated congestion charges.  The nodal auction revenue allocations are next accumulated and distributed on a zonal basis as described below.  This method maintains consistency with zonal pricing for loads in SMD. 

Holders of certain grandfathered contracts, termed Excepted Transactions, may elect to be assigned ARRs with the source Node(s) and load Node(s) and MW amounts consistent with the contracts.  This is done in Stage 1 of the calculation, which results in an initial allocation of ARRs for both Excepted Transactions and load ratio shares of generation/tie sources.  For those Excepted Transactions electing this special recognition, the affected sources and loads are reduced accordingly before the load ratio share allocations are calculated.  This initial assignment of ARRs is subject to both the positive valuation test and then reduction during the simultaneous feasibility test, which takes place in Stage 2 of the calculation.  Alternatively, an Excepted Transaction holder may elect to decline this special recognition and instead receive any ARRs associated with their load ratio share of all generation and tie sources.

At the conclusion of Stage 2, the ARR allocations are complete for all but those associated with Load Serving Entities in the NEMA Load Zone.  Certain other grandfathered contracts (“NEMA Contracts”) having delivery points in Northeastern Massachusetts qualify for preferential treatment over other ARRs to NEMA.  These ARRs are allocated in Stage 3.  All Stage 2 ARRs allocated to NEMA Load Serving Entities are removed and the NEMA Contracts are initially allocated ARRs with source Node(s) and load Node(s) and MW amounts consistent with the contracts.  This initial assignment of NEMA Contract ARRs is then subjected to both the positive valuation test and then reduction during a simultaneous feasibility test in which the non-NEMA ARRs are not reduced.  The resulting NEMA Contracts are not subject to further reduction in the next (and last) stage.

In Stage 4, the Stage 2 allocations for NEMA Load Serving Entities are subjected to a final simultaneous feasibility test in which the non-NEMA Stage 2 ARRs and the NEMA Contract (Stage 3) allocations are fixed.  Only the NEMA Stage 2 ARRs are reduced.  Before the final simultaneous feasibility test, the Stage 2 allocations for NEMA Load Serving Entities holding NEMA Contracts are adjusted to account for their Stage 3 allocations.

Valuation of ARRs

Once the four-stage ARR allocation has been determined for a particular auction, each ARR is valued by the results of that auction.  

Auction revenues for holders of Excepted Transactions and NEMA Contracts are initially determined based on the product of the MW amount of each ARR associated with the Excepted Transaction and NEMA Contract and the FTR Auction clearing price, for an FTR having the same origin (source) Node(s) and destination (load) Node(s) as the ARR.

ARRs associated with load share of generation and tie sources are initially valued by the product of the MW amount of each ARR and the FTR Auction clearing price for an FTR having the same origin (source) Node and destination (load) Node as the ARR.  Since the current (and only) Long-Term Firm Through or Out Transmission Service Agreement specifies the NEPOOL PTF as the source, its associated ARRs are also determined and valued using the same load ratio share calculations.  The resulting dollar values are then accumulated by Load Zone and External Node.  These dollar values are the auction revenues associated with each Load Zone and External Node and they are distributed to the entities responsible for paying the congestion costs in those locations.   For the Load Zones, this responsibility is determined based on share of Real Time Load Obligation excluding External Transaction sales at the time of the NEPOOL coincident peak for the month being settled.  For the External Nodes, the distribution is based on share of the amounts specified in the Long-Term Firm Through or Out Transmission Service Agreements. 

Since the four-stage ARR allocation process is not inherently revenue neutral, a final proportional adjustment is applied to the auction revenue awards (for Excepted Transactions, NEMA Contracts and load share of generation/tie sources) to distribute all available auction funds each month.

Illustration

An illustration of how the basic allocation will distribute FTR Auction Revenues according to congestion predicted by the associated FTR auction follows.  In addition to demonstrating the mechanics of the allocation, it shows that the ARR allocation methodology is designed to allocate larger shares of FTR Auction revenues to those entities that are subject to paying higher congestion costs, as ascertained by the FTR Auction and expressed by the FTR Auction clearing prices.

This illustration is simplified by having three Load Zones: Area 1, Area 2 and Area 3 and by excluding Excepted Transactions and NEMA Contracts.  The illustration is further simplified by assuming that there are no losses so that the LMPs will have only an energy component and a congestion component.  The numbers are chosen for purposes of this illustration and are not represented as being mathematically consistent.  The system is pictured below in Figure 1.
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Figure 1

Area 1 rarely has experienced congestion in supplying its load (the congestion component of the LMP in Area 1 has rarely exceeded zero).

Area 2 has a history of occasional congestion at some congestion cost.

Area 3 consistently experiences congestion at a cost exceeding Area 2.

G1 and L1 represent generation and load in Area 1, as do G2 and L2 in Area 2 and G3 and L3 in Area 3.  The loads total 300 MW and the generation totals 400MW.  The congestion experienced in this system has been due to transmission constraints that limit flows leaving Area 1.  There have been no such constraints to flows within the Areas (meaning that the congestion components of the LMP at G1 and L1 are the same; likewise for G2 and L2 and for G3 and L3).

For a given FTR Auction, the clearing prices at G1 and L1 are $0.  At G2 and L2 they are $15 and at G3 and L3 are $20, all as shown in Figure 2.
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Figure 2
There were two FTRs awarded in the auction:

1) FTR 1-2 was awarded from G1 to L2 in the amount of 51MW at a cost of $15/MW.

2) FTR 1-3 was awarded from G1 to L3 in the amount of 60MW at a cost of $20/MW.

Hence the auction revenue was 51MW($15/MW) + 60MW($20/MW) = $1965.  This is the amount to be allocated by the ARR process.

Since there are no NEMA Contracts, there is no Stage 3 or Stage 4 calculation and this illustration is reduced to Stages 1 and 2.  In Stage 1, we determine the initial assignment of ARRs to each load according to its load ratio share of all generators (in this case, a total of 400MW).  There are no tie line sources specifically represented in this illustration, but if there were, they would be treated as are the generators.  The initial allocation for L1 is indicated in Figure 3:
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Figure 3

For Load 1:

Share of G1: [(L1)/(L1+L2+L3)](G1)

[(50)/(50+100+150)](150); Initially Assign 25 MW from G1 to L1

Share of G2: [(L1)/(L1+L2+L3)](G2) 

[(50)/(50+100+150)](150); Initially Assign 25 MW from G2 to L1

Share of G3: [(L1)/(L1+L2+L3)](G3)

[(50)/(50+100+150)](100); Initially Assign 16.67 MW from G3 to L1

Likewise, the initial allocation for L2 is indicated in Figure 4:
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Figure 4

For Load 2:

Share of G1: [(L2)/(L1+L2+L3)](G1)

[(100)/(50+100+150)](150); Initially Assign 50 MW from G1 to L2

Share of G2: [(L2)/(L1+L2+L3)](G2); initially Assign 50 MW from G2 to L2 

Share of G3: [(100)/(50+100+150)](100); Initially Assign 33.33 MW from G3 to L2

The initial allocation for L3 is indicated in Figure 5:
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Figure 5

For Load 3:

Share of G1: [(L3)/[(L1+L2+L3)](G1)

[(150)/(50+100+150)](150); Initially Assign 75 MW from G1 to L3

Share of G2: [(L3)/(L1+L2+L3)](G2); Initially Assign 75 MW from G2 to L3

Share of G3: [(150)/(50+100+150)](100); Initially Assign 50 MW from G3 to L3

This completes Stage 1.  We now have the initial allocation of the 400MW of generation to the three loads.

In Stage 2, we first look to the FTR Auction results to determine which paths are positively valued.  These are retained; those valued negatively or at zero are eliminated.  These ARRs are then subjected to a simultaneous feasibility test resulting in the final ARR allocations (in MW).  The last steps will be to value the MW allocations and adjust for revenue neutrality.

Figure 6 indicates the ARRs that are eliminated and those that are retained.


[image: image6.wmf]FTR Auction Revenue and ARR distribution

Area 1

Area 2

Area 3

P1 = $0

P2 = $15

P3 = $20

L1 = 50

G1 = 150

G2 = 150

G3 = 100

L2 = 100

L3 = 150

Retain Positive Paths Only

Eliminate

Retain


Figure 6

From the FTR Auction clearing prices, 

G1 and L1 are priced at $0.

G2 and L2 are priced at $15.

G3 and L3 are priced at $20.

The initial ARR paths are eliminated or retained as follows:

To L1: Eliminate paths G2 to L1 and G3 to L1 since they are negatively valued.  Eliminate path G1 to L1 since it is zero valued.

To L2: Eliminate path G3 to L2 since it is negatively valued.  Eliminate path G2 to L2 since it is zero valued.  Retain path G2 to L2.

To L3: Eliminate path G3 to L3 since it is zero valued.  Retain paths G1 to L3 and G2 to L3.

This leaves three ARRs for evaluation and possible reduction in the simultaneous feasibility test:

G1 to L2

G1 to L3

G2 to L3

Next, these three remaining initial ARR allocations are subjected to a simultaneous feasibility test.  Recall that there are transmission constraints that limit flows leaving Area 1.  The constraints are such that ARRs from G1 to L2 compete with those from G1 to L3 and will force a reduction in these ARRs to achieve a simultaneously feasible solution.  In this illustration, the remaining ARR (G2 to L3) does not influence the loading on the constraint leaving Area 1.  There are no other constraints that bind the solution and no other reductions are required.

The resulting ARR allocations are indicated in Figure 7.
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Figure 7

The ARR allocations are:

For L1: No ARR allocation

For L2: 44MW from G1 (reduced from an initial allocation of 50MW)

For L3: 52MW from G1 (reduced from an initial allocation of 75MW)

75MW from G2 (no reduction)

These are the Stage 2 allocations.  Since we have not included NEMA Contracts in this illustration, these are the final allocations:

The final steps are to value the ARR allocations by the FTR Auction clearing prices and adjust the results proportionately to achieve revenue neutrality.  The preliminary allocations are:

For L1: No ARRs were allocated, L1 receives no auction revenues.

For L2: Allocated 44MW ARR from G1 at a value of ($15/MW - $0/MW)  -> $660

For L3: Allocated 52MW ARR from G1 at a value of ($20/MW - $0/MW)  -> $1040

And 75MW ARR from G2 at a value of ($20/MW - $15/MW)        -> $ 375

Thus, the total ARR valuation is $660 + $1040 + $375 = $2075

The total FTR Auction revenue was $1965.

We can’t expect these two quantities to be the same since the binding constraints in the FTR Auction (with “flows” determined by the injections/withdrawals of the bids) can differ from those of the ARR MW allocation (with flows determined by load shares of generation with non-positively valued flows discarded).  In this case the scale factor is $1965/$2075, or 0.9470.  (This does not imply that the scale factor is always less than 1.0 for the reasons just mentioned.)

The final revenue allocation becomes:

For L1: $0

For L2: ($660)(0.9470) = $625

For L3: ($1040+$375)(0.9470) = $1340

Thus, as indicated in Figure 8 below, the ARR methodology allocates larger shares of auction revenues to those entities that are exposed to paying higher congestion costs as determined by the FTR Auction.
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Stage 1 Continued for Load 3:



The same process is completed for Load 3’s share of generator (G1, G2, and G3) capacity. After the Load Share is determined, the results show that 





For share of G1: [(L3)/[(L1+L2+L3)](G1)

[(150)/(50+100+150)](150); Initially Assign 75 MW from G1 to L3



For share of G2: [(L3)/(L1+L2+L3)](G2); Initially Assign 75 MW from G2 to L3



For share of G3: [(150)/(50+100+150)](100); Initially Assign 50 MW from G3 to L3
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Next, the remaining initial ARR allocations are subjected to the reduction process that is a result of the Simultaneous Feasibility Test.



In this illustration, ARRs from G1 to L2 compete with those from G1 to L3 and require reduction to achieve a simultaneously feasible solution.



No other ARRs contribute to the loading on the constraint leaving Area 1; there are no other constraints; no other reductions are required.



The resulting ARR Allocation is:

	G1 to L1 = 25MW (same)

	G1 to L2 = 44 MW (was 50 MW)

	G1 to L3 = 52 MW (was 75 MW)

	G2 to L2 = 33.33MW  (was 50 MW)

	G2 to L3 = 75MW (same)

	G3 to L3 = 50 MW (same)
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In a simulated FTR Auction, the results show that-



1) FTR 1-2 is awarded from G1 to L2 for 51 MWs at a cost of $15.00/MW, or $765.00 total.



2) FTR 1-3 is awarded from G1 to L3 for  60 MWs at a cost of $20.00/MW, or $1200.00 total.



As stated previously, the FTR Auction establishes FTR Clearing Prices at locations on the system. An FTR holder pays the difference between the source/origin location price and the sink/destination price. This is determined by subtracting the source price from the sink price which will result in a positive or negative value. As will be shown later, the allocation requires that negatively valued paths be removed during Stage 2.



By summing what was paid to obtain the FTRs, the Auction revenue = 51 MWs($15.00) + 60 MWs($20.00) = $1965.00







---------------------------------------------------------------------------------------------------

D. James notes-

Following an FTR Auction, have these results:

Auction revenue = the sum of Q2 MW($X/MW) + Q3 MW($Y/MW); where Y>X



	 FTR 1-2 awarded from G1 to L2  

		Quantity: Q2 MW; Cost: $(X-0)/MW

	 FTR 1-3 awarded from G1 to L3

		Quantity: Q3 MW; Cost: $(Y-0)/MW

		where Q3>Q2, Y>X

Auction Revenue:

	$ Q2(X)  + $ Q3(Y)
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The following evaluation will determine which ARR holds value and what will be awarded based on the Auction revenue.



L1:    G1 to L1 = 25MW @ 0 Price Difference: $0 awarded



L2:    G1 to L2 = 44 MW @ P2-P1: (44 MW * $15) awarded =		$660

         G2 to L2 = 33.33MW @ 0 Price Difference: $0 awarded



L3:    G1 to L3 = 52 MW @ P3-P1: (52 MW * $20) awarded =		$1040

         G2 to L3 = 75MW @ P3-P2: (75 MW * ($20 - $15))awarded =	$375

         G3 to L3 = 50 MW @ 0 Price Difference: $0 awarded



The Total ARR Valuation is

(44 MW * $15) + (52 MW * $20) + (75 MW * ($20 - $15)) =		$2075



The Total Auction Revenue was (51 MW * $15)  + (60 MW * $20) = 		$1965



We can’t expect these two quantities to be the same since the binding constraints in the FTR Auction can differ from those of the ARR MW allocation (i.e., don’t expect revenue neutrality).  We distribute the total Auction Revenue amount by scaling ARR awards.



L1 is awarded $0	L2 is awarded $625.01



L3 is awarded $1339.99
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2) Stage 2 - The next stage calls for eliminating negatively-valued paths and reduce to the capacity of the transmission system by implementing a Simultaneous Feasibility Test.





From Auction clearing prices, P1 = $0,  P2 = $15,  P3 = $20



Negative paths =

G2 to L1 ($0 - $15 = -$15), G3 to L1 ($0 - $20 = -$20), G3 to L2 ($15 - $20 = -$15)



So, eliminate paths:

L1: eliminate paths G2 to L1 and G3 to L1, retain G1 to L1

L2: eliminate path G3 to L2, retain G1 to L2 and G2 to L2

L3: retain all paths



Filename.ppt












_1087995748.ppt


FTR Auction Revenue and ARR distribution















Area 1

Area 2

Area 3

L1 = 50

G1 = 150

G2 = 150

G3 = 100

L2 = 100

L3 = 150

25 MW iARR

25 MW iARR

16.67 MW iARR

L1/Total Ld share of G1, G2, G3

Stage 1- initial ARR Allocation (MW) for L1



© 2001 ISO New England

How are Auction Revenues Allocated? (Since there are no Excepted Transactions nor NEMA Contracts in this simple 2-stage allocation, no adjustment is needed to the loads or generation).



1) Stage 1 - Initial ARR Assignment (iARR)

		

Each Load’s share of each Generator needs to be determined: prorate each load by total load and multiply by generator capacity for a specific Area



For Load 1: 50/300 = 1/6 * 150 = 25 MW

share of G1: (L1)/[(L1+L2+L3)](G1)-

[(50)/(50+100+150)](150); Initially Assign 25 MW from G1 to L1

	    

share of G2: (L1)/[(L1+L2+L3)](G2) same process is completed for Load 1’s share of G2

[(50)/(50+100+150)](150); Initially Assign 25 MW from G2 to L1

	   

share of G3: (L1)/[(L1+L2+L3)](G3)- same process completed for G3

[(50)/(50+100+150)](100); Initially Assign 16.67 MW from G3 to L1
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Area 1

Area 2

Area 3

L1 = 50

G1 = 150

G2 = 150

G3 = 100

L2 = 100

L3 = 150

L2/Total Ld share of G1, G2, G3

Stage 1- initial ARR Allocation (MW) for L2

50 MW iARR

50 MW iARR

33.33 MW iARR
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1) Stage 1 - Initial ARR Assignment (continued)

for Load 2:



The same process is completed for Load 2’s share of generator (G1, G2, and G3) capacity. After the Load Share is determined, the results show that 



For G1: [(L2)/(L1+L2+L3)](G1)

[(100)/(50+100+150)](150); Initially Assign 50 MW from G1 to L2



For G2: [(L2)/(L1+L2+L3)](G2); initially Assign 50 MW from G2 to L2 



For G3: [(100)/(50+100+150)](100); Initially Assign 33.33 MW from G3 to L2
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Area 1

Area 2

Area 3

3 Areas w/ Load & Generation

L = Total Ld 300 MW

G = Gen 400 MW

L1 = 50

G1 = 150

G3 = 100

G2 = 150

L3 = 150

L2 = 100

CC > A1

CC ~ 0

CC > A2

CC = Congestion Cost
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For the following example, we will look at three  (Nodes in a Load Zone?) Load Zones, each with a Load and a Generator. (The presumption for these examples is that there is only one Node per Load Zone). Total Load is 300 MW and total generating capacity is 400 MW.



We will assume Area 1 rarely has any congestion, Area 2 has congestion from time to time, and Area 3 experiences congestion on a regular basis.
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