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NYCA “As-Found” System compared to 
18% IRM Capacity Obligation

NYCA Coincident Peak for 2006 = 33,295 MW

NYCA Installed Capacity Obligations @ 18% = 33,295 MW x 1.18 IRM 39,288 MW

Downstate 

Zones J & K

Upstate 

Zones A-I

What we have now… 2006 Installed Capacity, 
Load and “As-Found” (A.F.) Reserve Margin

NYCA
NYCA Installed = 40,947 MW
NYCA Peak Load = 33,295 MW
NYCA A.F. Margin = 23%

NYCA Installed Capacity = 40,947 MW

NYCA Installed Excess Capacity = 1,659 MW
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Reliability Criteria drives the IRM …
and LCRs are directly linked to the IRM

• In transmission-constrained systems, resource adequacy criteria are maintained through 
combined use of Minimum Locational Capacity Requirements (LCRs) and system-wide 
Installed Reserve Margin (IRM) requirements.  Currently, two LCRs are established within the 
New York Control Area (NYCA)  — for New York City (NYC) and Long Island (LI).  

• In the NYCA, many IRM and LCR combinations exist that equally satisfy resource adequacy 
criteria and deliver a Loss of Load Expectation (LOLE) of 0.1 day/year.

• The selection of an IRM and corresponding LCRs from several IRM-LCR “point pairs” is heavily 
influenced by qualitative assessments and engineering judgment. 

LOLE = 0.1 days /year

Currently, there is an 18% Installed Reserve Margin (IRM) to meet the 
0.1 LOLE requirement for NYCA…

An 18% IRM reflects Minimum LCRs of 80% for NYC and 99% for LI...

… and the NYSRC Executive Committee (EC) approves the IRM. 

…and the NYISO Operating Committee (OC) approves the LCRs.
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The “Unified Method”
The “Unified Method” was developed by the NYSRC Installed Capacity Subcommittee (ICS) to synchronize the IRM 
with corresponding LCRs to establish minimum requirements to meet 0.1 LOLE.  Because the “As Found” NYCA is 
less than 0.1 LOLE (more reliable), “excess” capacity needs to be removed from NYCA – under the Unified Method.  

Excess capacity is removed in the following manner;

• Initially, a predetermined amount of capacity is 
removed from “capacity rich” Zones (Zones A, C, and 
D) that provides for a specific IRM level.

• In order to drive the NYCA to 0.1 LOLE, capacity is 
then “shifted” out of Zones J and K and into Zones A, 
C, and D. 

• Because capacity from Zones J and K isn’t removed 
from the NYCA but moved to Zones A, C and D, the 
IRM level does not change.

The “IRM Anchor”:
In conjunction with the Unified Method, the ICS strives to develop an 
“IRM anchor” to consistently select a targeted IRM from the range of 
IRM-LCR “point pairs”, all of which meet 0.1 days per year reliability 
criteria.   

The latest approved such anchor is the “Tan 45 IRM Anchor”.  The 
FFE is a competing IRM anchoring method.  Going forward, the final 
determination of the IRM anchoring method remains an open 
question…
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Applying the Unified Method… the 2006 IRM Study
Using the EC-approved 18% IRM with LCRs of 80% (NYC) and 99% (LI) — and applying the Unified 
Method, provides the following data for the 2006-07 IRM Study:   

Unified Method @ 18% IRM

STEP1
The initial step in the Unified Method removes 
1,659 MW from “capacity rich” Upstate Zones 
A, C and D. However, the NYCA LOLE is 
below (more reliable) than 0.1.

STEP 2
For Downstate Zones J and K The difference 
between actual installed capacity and  
locational obligation is 1,532 MW.  This 
amount was shifted from J and K back to 
Upstate Zones A, C and D … until 0.1 LOLE is 
achieved.

RESULT:
At an 18% IRM with associated LCRs, the 
NYCA LOLE is maintained with essentially all 
installed capacity in Upstate Zones A-I intact 
… and 1,532 MW of capacity from Zones J 
and K removed from the NYCA.
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Zone J (NYC) LCR = 80%

Minimum Locational Capacity Requirements (LCRs) 

Zone J Capacity Obligation = 5,295 MW

Zone J Capacity Obligation = 9,304 MW

Zone K (LI) LCR = 99%

Downstate

Upstate

Total Downstate Locational Capacity Obligation = 14,599 MW

Total Downstate Installed Capacity = 16,131 MW

Total Excess Downstate Installed Capacity = 1,532 MW

From a reliability perspective, why should the constrained zones
not account for all actual installed capacity?  

Total Rest of State (ROS) Capacity Obligation = 24,690 MW



7

IRM / LCR Relationship (From the February 2006 Revised IRM Study)

All IRM-LCR “point pairs” along the curves below meet 0.1 LOLE. The circled values reflect 
16.5% and 18% IRMs with their respective LCRs:     

IRM / LCR Relationship "Point Pairs"
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What is the “Tan 45” Anchoring Method? 

The current 18% IRM requirement was determined as the point equal to the intersection between the 
IRM vs. LCR curve and a tangent with an inclination of -45 degrees (the “TAN 45 IRM” approach).  

The anchor points on each curve below were selected by applying tangents of 45 degrees (“Tan 45”) 
analysis at the bend (or “knee”) of the curve. In theory, curve points on either side of the “Tan 45” point 
may create disproportionate changes in LCR and ICR.  (Small changes in LCR can introduce larger 
changes in IRM Requirements and vice versa.)  

Proponents of this method cite Tan 45 as establishing a stable anchor point  for accurate 
determination of IRM and LCR and to avoid volatile market signals.  



What is the Free-Flowing Equivalent? 
• The Free-Flowing case is accomplished by increasing the NYCA interface limits and interface groupings 

that may exist containing these interfaces to 99,999 MW (effectively infinite) and finding the IRM without 
internal NYCA constraints.

• The Free-Flowing Equivalent is simply the point on the IRM-LCR curve that approximates the Free-Flow 
case by utilizing the current Unified Methodology.  The FFE recognizes transmission constraints up to the 
point where such constraints essentially do not bind. The basic steps are: 

o Adjust “perfect” capacity from zones west of Total East interface from capacity-rich zones until 
desired % IRM study point is reached 

o Find the “initial target capacity” for a specific locality… remove capacity from locality… add to 
capacity-rich zones… repeat iterations until LOLE 0.1.  

o Determine capacity “multiplier” for each locality… find “final adjusted capacities”…
o Determine Minimum LCRs.

• Proponents of FFE argue that this method properly considers reliability of the physical system and avoids 
consequences of forcing excess capacity upon regions outside the constrained zones.  In addition to 
sending the proper locational capacity pricing signals, FFE would improve reliability by minimizing the 
amount of imported capacity that must be delivered across voltage-based interface limits.     

It’s important to note that the FFE method fully 
recognizes existing transmission constraints and 
utilizes transmission capacity up to their limits.
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As IRM increases, the value of Upstate capacity assistance 
decreases…

• In a free-flowing transmission system, 1 MW of capacity located anywhere on the system could 
reliably serve 1 MW of load anywhere on the system. 

• At the current 18% IRM and LCR levels, it takes on average 30% more capacity from 
Upstate Zones A-I to reliably serve 1 MW of Load in Downstate Zones J & K.   

Whenever there is a need for 
capacity in Zones J and K, the 
capacity assistance from Zones A-I 
may be disproportionately large.  

As the curve approaches 1MW on 
both the x and y-axes, the result 
reflects a more free-flowing system 
– a one-for-one MW capacity 
relationship.

Thus, any point that exists beyond 
the 1.00 MW Upstate capacity (on 
y-axis) and the 16.5% FFE IRM (on 
x-axis) represents “Excess 
Required Upstate Capacity”

Ratio of Required Upstate MWs per every 1 MW Downstate 
Capacity - by IRM (2006 IRM Study Results) 
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Current NY Demand Curves based on Tan 45 @ 18% IRM…

Prices indicated reflect actual Winter 2005-06 and Summer 2006 Capacity Auction results 
combining the Six-month Strip, Monthly and Spot Auction (through July 2006).      

UCAP Demand Curves based on NYCA @ 18% IRM (TAN 45)
Summer 2006
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Projected NY Demand Curves based on FFE @ 16.5% IRM…

The Demand Curves were adjusted (on MW basis) with prices forecasted clearing prices based 
upon the actual percentages of capacity that cleared.  Dashed lines represent actual 2005-2006 
Capacity Auction results.         

 UCAP Demand Curves based on NYCA @ 16.5% IRM (FFE)
Winter 2005-2006
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