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Objectives

l Node-to-Zone FTR

l Zone-to-Zone FTR

At the completion of this presentation, you should be able to
understand the difference between the following types of FTRs …
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The Five Bus Power System
Model
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Modified PJM Five Bus Model with NE Load Zones

ISO-NE Normal and Emergency Transmission Line Flow Limits - MW

Line E-D E-A D-C C-B B-A A-D

Normal Limits 240 400 240 350 250 150

Emergency Limits 440 600 440 550 450 350

Reactance 2.97% 0.64% 2.97% 1.08% 2.81% 3.04%

B

240 MW
Normal Limit

Sundance

Solitude

Alta Park City

Brighton D NEMA

C NEMA

E MAINE

A MAINE
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Node-to-Zone
FTR Auction Example
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Node A to NEMA Zone FTR Auction Bid

Solitude

B

500 MW

500 MW
342.86 MW

368.41 MW368.41 MW

13
1.

59
 M

W

Brighton

Sundance

10
00

 M
W

Alta &
Park City

Total Bid Value = $100,000 $100/MW Buy Bid for 1000 MW A-NEMA FTR

D NEMA

C NEMA

E MAINE

A MAINE

288.73 MW

288.73 MW

NEMA Load Zone weightings for Nodes C & D are 50/50.
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Node A to NEMA Zone FTR Auction Solution

Solitude

B

218.745 MW
150 MW

161.18 MW

57
.5

7 
M

W

Brighton

Sundance

43
7.

49
 M

W

Alta &
Park City

Total Auction Value = $43,749 437.49 MW A-NEMA FTR Selected

D NEMA

C NEMA

E MAINE

A MAINE

126.32 MW

126.32 MW

$22.63

218.745 MW

$0
161.18 MW

$127.63

$72.37

$52.28

NEMA Clearing Price = [C@50%(72.37)+ D@50%(127.63)]= $100/MW

Zone-to-Zone
FTR Auction Example
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MAINE Zone to NEMA Zone FTR Auction Bid

Solitude

B

500 MW

500 MW304.07 MW

351.22 MW351.22 MW

14
8.

78
 M

W

15
5.

30
 M

W

Brighton Sundance

50
0 

M
W

Alta &
Park City

500 MW

Total Bid Value = $100,000 $100/MW Buy Bid for 1000 MW MAINE-NEMA FTR

D NEMA

C NEMA

E MAINE

A MAINE

344.70 MW

MAINE Load Zone weights for Nodes A & E are 50/50 and NEMA’s weightings for Nodes C & D are also 50/50.
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MAINE Zone to NEMA Zone FTR Auction Solution

Solitude

B

246.65 MW150 MW

173.26 MW

73
.3

9 
M

W

Brighton Sundance

24
6.

65
 M

W

Alta &
Park City

246.65 MW

Total Auction Value = $49,330 493.3 MW MAINE-NEMA FTR

D NEMA

C NEMA

E MAINE

A MAINE

170.04 MW

76.61 MW

$25.51

246.65 MW

$0
173.26 MW

$143.91

$81.60

$58.95

NEMA Clearing Price = [C@50%(81.60)+ D@50%(143.91)]= $112.76/MW

MAINE Clearing Price = [A@50%(0)+ E@50%(25.51)]= $12.76/MW

MAINE to NEMA Path Clearing Price = [112.76-12.76] = $100/MW
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Observations
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Observations

l Each auction solution resulted in unique nodal clearing
prices.

l For this example, the zone-to-zone FTR yielded a greater
auction value than the node-to-zone FTR. If both FTRs in this
example were to compete in the same auction, the zone-to-
zone FTR would have prevailed as it maximizes the auction
value.

Node-to-Zone and Zone-to-Zone FTR bids are not equivalent:
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Questions?


