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AgendaAgenda

Summary of Results and Remaining Items
Input Assumptions
Action Items from previous meeting
Congestion Results
Discussion
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Summary of Results and Remaining ItemsSummary of Results and Remaining Items

Results of projected congestion and additional 
metrics – very good results; nearly complete
Remaining tuning is focused on Generation 
levels downstate and major NYCA interfaces
Comparison of Historic vs. CARIS

Interfaces: Central East, Ramapo 5018 etc..
Shadow Prices – frequency and magnitude: top 
congested elements

Draft – For Discussion Only
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Input AssumptionsInput Assumptions
Based on 2009 CRP/RNA and CARIS 
Assumption Matrix
Highlights of year on year model changes

Caithness 4/2009
Trail Line (PJM 2010)
BesiCorp  2/2010
Polleti Retirement 2/2010
M29 in-service date 2011
Susqehanna-Roseland 500kV (PJM 2013)

Draft – For Discussion Only
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Input Assumptions ConInput Assumptions Con’’tt
Hurdle Rates

Commitment 
• 50 $/MWh (2009-2018)

Dispatch 
• 8 $/MWh (2009) 
• 15 $/MWh (2010-2018)

Controllable Facilities
Ramapo PARs +/- 500MW each
Hudson Valley-PSEG-ConEd 1000 MW Wheel
CSC +/- 300 MW and Neptune 0-660 MW into Long Island
Linden VFT 250-300MW into ConEd (2010)

Maintain Constant Reserve Margin in External Pools

Uniform Global Emission Allowance Prices

Draft – For Discussion Only
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Input Assumptions ConInput Assumptions Con’’tt

Fuel Switching
Primary and Secondary Fuel Types Modeled
Fuel Switching Disabled for Primary Oil units in 
NYISO

LOGMOB
Forced-Oil Operation for Northport 4 during 
Summer
Tuning continues on in-city MOB

Draft – For Discussion Only
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Action Items from previous meetingAction Items from previous meeting

Modeling Forced Outages
Generation Maintenance Schedules
Generation by Fuel Type Historical & 
Projected
Loop Flows Issue
Interchange: Historical & Projected
Implied Heat Rates

Draft – For Discussion Only
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Forced OutagesForced Outages
Each unit was assigned two types of outage 
schedules

Planned maintenance outage schedule
Unplanned Outage Schedule

• Based on unit’s EFORd

Forced Outage duration determined as 
8760x(EFORd)
Forced Outage treated as a single occurrence 
event

As opposed to splitting the duration into an average 
number of occurrences

Draft – For Discussion Only
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Generation MaintenanceGeneration Maintenance

Unplanned values are based on units' actual EFORd rates (averageUnplanned values are based on units' actual EFORd rates (average outage rates over a number of years). outage rates over a number of years). 
CARIS Database Unplanned outage values may look higher because aCARIS Database Unplanned outage values may look higher because an Unplanned outage period is scheduled for every unit.n Unplanned outage period is scheduled for every unit. 
Historical Unplanned values are based on actual units being unavHistorical Unplanned values are based on actual units being unavailable.ailable. Not every unit could experience an unplanned outage every year.Not every unit could experience an unplanned outage every year.

Month Planned 
Outage

Unplanned 
Outage

Planned 
Outage

Unplanned 
Outage

Planned 
Outage

Unplanned 
Outage

Jan 2,894 673 2,319 1,045 1,737 889
Feb 3,406 181 4,899 476 963 1,255
Mar 6,106 399 5,503 478 3,150 3,948
Apr 7,698 1,831 8,911 1,617 3,055 2,510
May 2,668 2,444 4,024 556 3,499 3,275
Jun 734 168 1,707 80 1,793 1,575
Jul 1,228 362 1,798 602 1,695 878
Aug 320 290 1,344 193 557 510
Sep 2,067 655 1,572 2,294 2,017 823
Oct 7,222 398 5,660 1,681 1,558 1,768
Nov 6,069 358 5,160 951 5,155 2,257
Dec 2,693 1,156 4,042 951 5,664 1,733

CARIS Database2007 2008

Draft – For Discussion Only
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Generation Maintenance ConGeneration Maintenance Con’’tt
Historical (Planned) maintenance outages may 
experience longer duration than planned

Highly dependent on inspection results
Historical (unplanned or forced) outages will 
vary from year to year

Highly dependent on number of operating hours 
since last inspection/planned maintenance

Draft – For Discussion Only
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Historical Generation by Fuel TypeHistorical Generation by Fuel Type 
2008 vs. 2009 Generation GWh2008 vs. 2009 Generation GWh
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Observations from Observations from Generation by Fuel TypeGeneration by Fuel Type

Draft – For Discussions Only

Hydro Generation
7,400 GWh lower in 2009-2018 CARIS
Database updated

Combined Cycle Unit
5,000 GWh higher in 2009-2018 CARIS
Driven by low Natural Gas Price Forecast

Higher generation from Gas-fired units
Lower generation from Oil-fired units
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LOOP FLOWSLOOP FLOWS
Inadvertent flows caused by:

Neighboring Control Areas’ generation serving their 
own load

• Captured by using the full representation of PJM, IESO and 
ISONE in the simulation 

Power Exchanges between Neighboring Systems

• Michigan PARs (4x125MW) Schedule +/- 500MW
• IESO-MISO interface limited to +/-300MW

Draft – For Discussion Only
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LOOP FLOWS IESOLOOP FLOWS IESO--MISO interface flowMISO interface flow

Draft – For Discussion Only

r Discussion Only
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2006 vs. 2009 Interchanges2006 vs. 2009 Interchanges
NYCA IMPORTS
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2007 vs. 2009 Interchanges2007 vs. 2009 Interchanges
NYCA IMPORTS
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2008 vs. 2009 Interchanges2008 vs. 2009 Interchanges
NYCA IMPORTS
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A period of higher fuel prices in 1st half of 2008 may caused higher NYCA imports
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Load-weighted Monthly Avg. Implied Heatrates - 2009 (T22)
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Note: Transco-Z6 (NY) gas prices are applied to Zones I-K; Tetco-M3 is applied to Zones A-H. 

Draft – For Discussions Only

Heat Rates of marginal units are increasing from Zone A through Zone E
Across Zones A – E, the implied heat rates display the expected seasonal patterns with Summer 

months being the highest. The relative magnitudes are consistent with the differences in the 
generation fuel-mixes.
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Load-weighted Monthly Avg. Implied Heatrates - 2009 (T22)
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Heat rates of Marginal units are highest for Millwood, Hudson Valley, NYC and Long Island
In all zones, the implied heat rates display the expected seasonal patterns. With respect to Zones G 

and J, the difference in the assumed gas-prices explain the parity during non-winter months and 
the divergence during winter. 
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Congestion Results Congestion Results 
Central East Interface Limit

Utilizing multiple limits
Voltage limit is 2800MW
CARIS Database limit is 2600MW

• Applies penalty factor to further reduce limit depending on 
Oswego Complex Unit Commitment

DAM limit is considerably lower 1100-2400MW
• Reserve Margin Reduction of 100MW
• Certain Transmission Maintenance Schedule severely reduces 

the interface limit

Cable Ratings NYC & LI
Utilizing single limits
Operating conditions may cause lower cable ratings 

Draft – For Discussion Only
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Annual MetricsAnnual Metrics
Projected Congestion does not include: 

Virtual Supply and Demand Bidding
• Virtual Bidding Patterns show net Virtual Supply in Upstate and 

net Virtual Load Downstate
Transmission Maintenance Schedules

• Impact on the Central East limits (as low as 1200MW)
• De-rates on the cable ratings (Zones J & K) 

NYISO evaluated the impact of Virtual and 
Transmission maintenance on total congestion value 
for 2009 Q1

Other Factors
• Import / Export Schedules
• PARs schedules

Draft – For Discussion Only
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Additional Metrics Additional Metrics 
Projected Emissions and Emission CostsProjected Emissions and Emission Costs

Draft – For Discussion Only
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Additional Metrics Additional Metrics 
EstimatedEstimated LossesLosses

Draft – For Discussion Only
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Historical Congestion (million $)Historical Congestion (million $)

Historical Congestion Source: PROBE DAM quarterly reports; DAM data include Virtual bidding & 
Transmission planned outages

Draft – For Discussion Only

r Discussion Only



25

Projected Congestion (million $)Projected Congestion (million $)

Projected Congestion Data Source: NYISO CARIS Base Cases (does not include Virtuals and Transmission outages)

Draft – For Discussions Only

Draft –
For Discussion Only
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CARIS Projected Congestion 2009CARIS Projected Congestion 2009--20182018
Historical Pattern and trend to continue into 2018

Central East Interface & Leeds-PV contingency

Lower NG prices in 2009 drove congestion down as gas-
fired units generation downstate increased 

Commissioning of Caithness reduces congestion in 2009

Susquehanna-Roseland (Hudson) 500kV line to pose 
operational challenges of PAR controlled interfaces

Remaining tuning is focused on major NYCA interfaces will 
increase congestion levels and improve results

Draft – For Discussion Only
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Zonal Congestion in million $Zonal Congestion in million $ 
HistoricalHistorical

Historical Congestion Source: PROBE DAM quarterly reports; DAM data include Virtual bidding & 
Transmission planned outages

Draft – For Discussions Only

For Discussion Only

Area 2004 2005 2006 2007 2008
West (1) (5) 1 (14) (25)
Genessee 1 (1) 2 (14) (9)
Central 0 (1) 3 9 18
North (0) (1) (0) (0) (2)
Mohawk Valley 0 (0) 2 5 10
Capital 7 19 27 74 143
Hudson Valley 5 20 54 87 175
Millwood 3 12 27 31 78
Dunwoodie 4 24 44 56 124
NYCity 582 809 673 700 1,403
Long Island 229 508 708 518 624

Total 831 1,382 1,541 1,451 2,540

Historical
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Zonal CongestionZonal Congestion 
Projected ResultsProjected Results

Projected Congestion Data Source: NYISO CARIS Base Cases simulation Results (does not include 
Virtuals and Transmission outages)

Draft – For Discussions Only

For Discussion Only

Values are consistent with Historical patterns
Congestion values are determined based on Marcy 345kV as a reference bus
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CARIS Metrics  CARIS Metrics  
Historical & Projected (Constrained Cases)Historical & Projected (Constrained Cases)

Historical Data Source: PROBE DAM quarterly reports; DAM data include Virtual bidding & 
Transmission planned outages

Projected Data Source: NYISO CARIS Base Cases (does not include Virtuals and Transmission 
outages)

Lower LBMPs (caused by lower fuel prices) drove down projected LBMP payments; also historic DAM 
bid load values may be higher compared to CARIS forecast

Draft – For Discussion Only

– For Discussion Only
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CARIS Metrics  CARIS Metrics  
Historical & Projected (Constrained Cases)Historical & Projected (Constrained Cases)

NYCA Actual Data Source: NYISO archived hourly metered generation and load

Projected Data Source: NYISO CARIS Base Cases (does not include Virtuals and Transmission 
outages)

Draft – For Discussion Only

– For Discussion Only
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Projected Projected –– Zonal Demand (GWh)Zonal Demand (GWh)

Draft – For Discussions Only

Projected Zonal Demand Data Source: NYISO CARIS Base Cases (does not include Virtual Bidding 
and Transmission outages)

t – For Discussion Only

PJM includes PJM Classic, AP, AEP, CE, DAY, DLCO and DVP
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Projected Projected -- Zonal Generation (GWh)Zonal Generation (GWh)

Projected Zonal Generation Data Source: NYISO CARIS Base Cases Simulation Results (does not 
include Virtual Bidding and Transmission outages)

Draft – For Discussions Only

Draft –
For Discussion Only

PJM includes PJM Classic, AP, AEP, CE, DAY, DLCO and DVP
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Projected Production CostProjected Production Cost

Projected Production Cost Source: NYISO CARIS Base Cases Simulation Results (does not include 
Virtuals and Transmission outages)

Draft – For Discussions Only

For Discussion Only

Values are in nominal dollars
Increasing production cost reflect higher values for fuel prices, start-up cost, and emission 

allowance; also inflation rate escalation
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Zonal Load PaymentZonal Load Payment 
Projected ResultsProjected Results

Draft – For Discussions Only

Projected Load Payment Data Source: NYISO CARIS Base Cases Simulation Results (does not 
include Virtuals and Transmission outages)

aft –
For Discussion Only

Values are in nominal dollars
Increasing LBMP payments reflect higher values for fuel prices, a slightly increasing trend of zonal 

forecasted demand (GWh) and the increase of projected zonal congestion payments (downstate)
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Zonal Generator Payment (million $)Zonal Generator Payment (million $) 
Projected Results Projected Results 

Draft – For Discussions Only

r Discussion OnlyProjected Generator Payment Source: NYISO CARIS Base Cases (does not include Virtuals and 
Transmission outages)

Values are in nominal dollars
Increasing LBMP payments reflect higher values for fuel prices, a slightly increasing trend of zonal 

forecasted demand (GWh) and the increase of projected zonal congestion payments (downstate)
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Zonal LBMPs  $ per MWh Zonal LBMPs  $ per MWh 
Projected Results Projected Results 

Draft – For Discussion Only

r Discussion Only

Projected Zonal LBMPs Data Source: NYISO CARIS Base Cases Simulation Results (do not include 
Virtuals and Transmission outages)
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DiscussionDiscussion
Next Step

Finalize the base case & congestion forecast model 
– 8/7/09 ESPWG meeting
CARIS 3-Studies Selection (the grouped elements)
Application of Generic Solutions
Scenario Selection

Discussion

Draft – For Discussion Only



The New York Independent System Operator (NYISO) is a notThe New York Independent System Operator (NYISO) is a not--forfor--profit profit 
corporation that began operations in 1999. The NYISO operates Necorporation that began operations in 1999. The NYISO operates New Yorkw York’’s s 
bulk electricity grid, administers the statebulk electricity grid, administers the state’’s wholesale electricity markets, and s wholesale electricity markets, and 
provides comprehensive reliability planning for stateprovides comprehensive reliability planning for state’’s bulk electricity system.s bulk electricity system. 

____________________________________________________________________________________________________________________

www.nyiso.comwww.nyiso.com
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NERC Balancing Authorities NERC Balancing Authorities 

Full Representation
NYISO
NEISO
IESO
PJM

• PJM Classic
• AP, AEP, CE, DLCO, 

DAY and VP

Proxy Bus
HQ to NYISO & ISONE

Transmission Only
MECS, FE, SPP, MAR, 
NIPS, OVEC, TVA
FRCC, SERC, ERCOT, 
WECC

Draft – For Discussion Only
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NYC Hourly LBMPNYC Hourly LBMP

Draft – For Discussion Only

NYC LBMPs
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Long Island Hourly LBMPLong Island Hourly LBMP
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LongIsland LBMPs
5/22-6/8 2014
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