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SummarySummarySummarySummary

RealReal--Time Economic Unit CommitmentTime Economic Unit CommitmentRealReal Time Economic Unit CommitmentTime Economic Unit Commitment
Problems, BenefitsProblems, Benefits
Bid Stack IssuesBid Stack IssuesBid Stack IssuesBid Stack Issues

•• Proposed Zonal PRRProposed Zonal PRR
Market comparisonMarket comparisonMarket comparisonMarket comparison

10MNSRS10MNSRS
Action ItemsAction Items
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Nodal Quick Start UC ProblemsNodal Quick Start UC ProblemsNodal Quick Start UC ProblemsNodal Quick Start UC Problems

Reliance on HRUC isReliance on HRUC is undesirableundesirableReliance on HRUC is Reliance on HRUC is undesirableundesirable
Reliability commitment and uplift should be Reliability commitment and uplift should be 
minimizedminimizedminimizedminimized

Reliance on selfReliance on self--commitment is commitment is 
undesirableundesirableundesirableundesirable

Only ERCOT has sufficient information for Only ERCOT has sufficient information for 
optimal unit commitment decisionsoptimal unit commitment decisionsoptimal unit commitment decisionsoptimal unit commitment decisions
Will impair Nodal Will impair Nodal promised substantial promised substantial 
efficiency improvementsefficiency improvementsefficiency improvementsefficiency improvements
Introduces price risk not present in DAMIntroduces price risk not present in DAM
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RTEUC BenefitsRTEUC BenefitsRTEUC BenefitsRTEUC Benefits

Extend bid stack by 5,000+ MWExtend bid stack by 5,000+ MWExtend bid stack by 5,000  MWExtend bid stack by 5,000  MW
Reduce uplifted RUC costsReduce uplifted RUC costs
Introduce competitive solutions to complementIntroduce competitive solutions to complementIntroduce competitive solutions to complement Introduce competitive solutions to complement 
windwind
Enable competitive solutions to temporal rampEnable competitive solutions to temporal rampEnable competitive solutions to temporal ramp Enable competitive solutions to temporal ramp 
rate driven issuesrate driven issues
Improve convergence between dayImprove convergence between day--ahead and ahead and p o e co e ge ce bet ee dayp o e co e ge ce bet ee day a ead a da ead a d
realreal--time marketstime markets
Incent investment in innovative technologyIncent investment in innovative technologygygy
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RTEUC IssuesRTEUC IssuesRTEUC IssuesRTEUC Issues

Minimum Run TimeMinimum Run TimeMinimum Run TimeMinimum Run Time

St tSt t U C tU C tStartStart--Up CostsUp Costs

NonNon--zero LSLzero LSL

MakeMake--Whole PaymentWhole Payment
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Minimum Run Time IssueMinimum Run Time IssueMinimum Run Time IssueMinimum Run Time Issue
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QS Bid Stack IssuesQS Bid Stack IssuesQS Bid Stack IssuesQS Bid Stack Issues

Resource AResource AResource AResource A
Next least expensive offer(s)Next least expensive offer(s)

Resource BResource BResource BResource B
Next more expensive offer(s)Next more expensive offer(s)

Resource QS (Quick Start Unit)Resource QS (Quick Start Unit)
LSL = LSL = αα + + ββ; LSL listed as zero in offer ONLY; LSL listed as zero in offer ONLY
Cannot physically operate less than LSLCannot physically operate less than LSL
HSL = HSL = αα + + ββ + + θθ

Q* = desired MW quantityQ* = desired MW quantity
77



Pricing Clearing IssuePricing Clearing IssuePricing Clearing IssuePricing Clearing Issue
Example Supply Stack
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Option 1Option 1Option 1Option 1

Resource QSResource QSResource QSResource QS
Operates at LSL (above Base Point)Operates at LSL (above Base Point)

ProcureProcureProcureProcure
++ββ from Resource QSfrom Resource QS
ββ ff--ββ from Resource Afrom Resource A

MISO, ISOMISO, ISO--NE OnNE On--line during min run timeline during min run time
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Option 2Option 2Option 2Option 2

Resource B clears priceResource B clears priceResource B clears priceResource B clears price
ProcureProcure

f R Bf R Bαα from Resource Bfrom Resource B
No energy from Resource QSNo energy from Resource QS

PJMPJM
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Option 3Option 3Option 3Option 3

Resource QSResource QSResource QSResource QS
Clears priceClears price
Operates at HSLOperates at HSLOperates at HSLOperates at HSL

ProcureProcure
(β(β θθ) f QS) f QS+(β + +(β + θθ) from Resource QS) from Resource QS

--(β + (β + θθ) from Resource A) from Resource A
NYISO Hybrid PricingNYISO Hybrid Pricing
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Option 4Option 4Option 4Option 4

Resource QSResource QSResource QSResource QS
Clears priceClears price
Operates at LSL (above Base Point)Operates at LSL (above Base Point)Operates at LSL (above Base Point)Operates at LSL (above Base Point)

ProcureProcure
β f QSβ f QS+β from Resource QS+β from Resource QS

--β from Regulation (inherently)β from Regulation (inherently)
ERCOT Zonal, ISOERCOT Zonal, ISO--NE OffNE Off--line & Online & On--line line 
past minimum run timepast minimum run time
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Option ComparisonOption ComparisonOption ComparisonOption Comparison
Option Advantage Disadvantage
Option 1 Enables QS participation

Utilizes QS flexibility
May reduce price volatility
M d i

Re-dispatches economic 
Resources
May require Make-Whole Payment
QS t t l t ffi i t i tMay reduce prices QS operates at least efficient point

Option 2 Easy to implement Ignores QS Units
Artificially increases prices

O ti 3 E bl QS ti i ti S O ti 1 b t iOption 3 Enables QS participation
QS operates at most 
efficient point
May reduce price volatility

Same as Option 1, but requires 
more re-dispatch
Assumes inflexible QSU operation

y p y
May reduce prices

Option 4
Current

Easiest to implement Ignores LSL
Exposes QSU to URC, SCE, 
Base-Point Deviation Charge
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ERCOT ZonalERCOT ZonalERCOT ZonalERCOT Zonal

ERCOT currently utilizes Option 4ERCOT currently utilizes Option 4ERCOT currently utilizes Option 4ERCOT currently utilizes Option 4
QSU clears marketQSU clears market

Proposed PRRProposed PRR
Enables QSE to dispute for URC in such Enables QSE to dispute for URC in such 
Settlement IntervalsSettlement Intervals
Removes such Settlement Intervals from SCE Removes such Settlement Intervals from SCE 
calculationcalculation
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RTEUC ComparisonRTEUC ComparisonRTEUC ComparisonRTEUC Comparison
Market RTEUC LSL>0 Min Run 

Time
Make-Whole 
Payment

Start-Up 
CostTime Payment Cost

ERCOT 
Zonal

QSBES
MP shows Unit as 
On-line

LSL = 0
β in Regulation

15 minutes None MP must include 
in QSBES offer

NYISO RTC
15 & 30 i

Assumes HSL
β θ f

1 hour Bid Production 
Cost Guarantee

Amortized over 1 
hour15 & 30 min

RTD-CAM
10 min

β + θ from re-
dispatch

Cost Guarantee hour
Added to 
incremental 
energy offer

ISO-NE UDS
15 min tes

β from re-dispatch 1 hour Net Commitment 
Period

Amortized over 1 
hour~15 minutes Period 

Compensation 
(NCPC)

hour
Added to 
incremental 
energy offer

MISO IRAC β from re-dispatch Resource specific Revenue
Sufficiency

Amortized over 
expected need forSufficiency 

Guarantee (RSG)
expected need for 
QS Unit
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10MNSRS10MNSRS10MNSRS10MNSRS
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BenefitsBenefitsBenefitsBenefits

Avoids cost related to subAvoids cost related to sub--optimaloptimalAvoids cost related to subAvoids cost related to sub optimal optimal 
operation of Onoperation of On--line reserved capacityline reserved capacity

Provides intermediate mechanism to Provides intermediate mechanism to 
li bilit b t RRS d NSRSli bilit b t RRS d NSRSensure reliability between RRS and NSRSensure reliability between RRS and NSRS

Encourage investment in innovative Encourage investment in innovative 
technologytechnologygygy
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JustificationJustificationJustificationJustification

Recommended in GE Wind ReportRecommended in GE Wind ReportRecommended in GE Wind ReportRecommended in GE Wind Report
Continuous wind ramping events versus Continuous wind ramping events versus 
discrete thermal eventsdiscrete thermal eventsdiscrete thermal eventsdiscrete thermal events

E i t i PJM CAISO MISO ISOE i t i PJM CAISO MISO ISO NE dNE dExists in PJM, CAISO, MISO, ISOExists in PJM, CAISO, MISO, ISO--NE and NE and 
NYISONYISO
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BackgroundBackgroundBackgroundBackground

8 300 MW of Wind8 300 MW of Wind8,300 MW of Wind8,300 MW of Wind

S l Sid S l tiS l Sid S l tiSupply Side SolutionSupply Side Solution
900 MW existing900 MW existing
550 MW announced550 MW announced

Over 25 modelsOver 25 models
Cummins, GE, PrattCummins, GE, Pratt--Whitney, RollsWhitney, Rolls--Royce, Royce, , ,, , y,y, y ,y ,
Siemens, Siemens, WärtsiläWärtsilä
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Current Zonal MechanismsCurrent Zonal MechanismsCurrent Zonal MechanismsCurrent Zonal Mechanisms

NSRSNSRSNSRSNSRS
Replace lost capacityReplace lost capacity
Load/wind forecast errorLoad/wind forecast errorLoad/wind forecast errorLoad/wind forecast error
95% BES exhausted95% BES exhausted
EEA Level 1EEA Level 1EEA Level 1EEA Level 1

OOMEVDIOOMEVDI
Local CongestionLocal Congestion
ARR > 2,500 MWARR > 2,500 MW
PRC > 2,300 MWPRC > 2,300 MW
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Proposed ProceduresProposed ProceduresProposed ProceduresProposed Procedures

ProcurementProcurementProcurementProcurement
Context of other ASContext of other AS
700 MW = EEA Alert700 MW = EEA Alert minusminus EEAEEA Level 1Level 1700 MW = EEA Alert 700 MW = EEA Alert minus minus EEA EEA Level 1Level 1

D l tD l tDeploymentDeployment
Before RRS or NSRSBefore RRS or NSRS
At EEA Level 2At EEA Level 2
Maintain PRCMaintain PRC
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Action ItemsAction ItemsAction ItemsAction Items

RTEUCRTEUCRTEUCRTEUC
Develop NPRR and supporting material for Develop NPRR and supporting material for 
parking deck prioritizationparking deck prioritizationparking deck prioritizationparking deck prioritization

10MNSRS10MNSRS10MNSRS10MNSRS
Develop procurement and deployment Develop procurement and deployment 

id liid liguidelinesguidelines
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