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Legal Disclaimers and Admonitions  

PROTOCOL DISCLAIMER 

This presentation provides a general overview of the ERCOT Wholesale Market 

and is not intended to be a substitute for the ERCOT Nodal Protocols, as amended 

from time to time. If any conflict exists between this presentation and the ERCOT 

Nodal Protocols, the ERCOT Nodal Protocols shall control in all respects.  For more 

information please visit http://www.ercot.com/mktrules/nprotocols/current. 

 

ANTITRUST ADMONITION 

ERCOT strictly prohibits market participants and their employees, who are 

participating in ERCOT activities, from using their participation in ERCOT activities 

as a forum for engaging in practices or communications that violate antitrust laws. 

The ERCOT Board has approved Guidelines for Members of ERCOT Committees, 

subcommittees, and working Groups to be reviewed and followed by each market 

participant attending ERCOT meetings.  

http://www.ercot.com/mktrules/nprotocols/current
http://www.ercot.com/mktrules/nprotocols/current
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Housekeeping  

 

 

ÅRestrooms 

ÅAttendance sheet  

ÅQuestions 

ÅMicrophones 

Please turn off cell phones 

& other electronics 
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Course Objectives  

Upon completion of this courseé  

 

éyou will be able to: 

 

Å Describe the Purpose of ORDC 

Å Recognize the Methodology for Implementing ORDC 

Å Illustrate the Settlement Impacts of ORDC 

 



Purpose of ORDC  



Slide 6 

Time 

P
ri

c
e

 o
f 

E
n

e
rg

y
  
($

 M
w

H
) 

SWCAP 

Current Pricing Methodology in ERCOT  

SCED can  

set Scarcity Pricing  

under the right conditions 

  



Slide 7 

Current Pricing Methodology in ERCOT  
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Brattle Report: 
 

Å At high reserve margins, 

scarcity-pricing events 

are rare  

 

Å Reserve margins would 

have to fall to ~8% to 

support new investment 

Lack of new Resource investment could ultimately threaten reliability. 
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Updating the Pricing Methodology in ERCOT  

What changes are needed to ensure reliability? 

ÅLack of Resource investment could lead to more frequent 

load-shedding events 

ÅThere is value in avoiding load-shedding events 

ÅSufficient real-time reserves help avoid load-shedding 

events 

 

 

Value of real-time reserves = Value of avoiding load-shed 

 

Therefore, we 

may deduce . . . 
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The Operating Reserve Demand Curve (ORDC)  

ERCOT will implement an Operating Reserve Demand 

Curve on June 1, 2014 

ÅCreates a Real-time Price Adder to reflect the value of 

available reserves 

ÅReflects Value of Lost Load (VOLL) 

ÅBased on Loss of Load Probability 

 

 Value of Lost Load (VOLL) is 

administratively set to $9000. 
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The Operating Reserve Demand Curve (ORDC)  
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Revised Pricing Methodology in ERCOT  
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Realizing the Reserve Price  

For Resources . . . 

ÅThe Reserve price will be added to the LMP-based energy 

price the Resource is paid. 

ÅAn Ancillary Service Imbalance should make Resources 

indifferent to how their capacity is used. 

For Load . . . 

ÅThe Reserve price will be added to the LMP-based energy 

price the Load is charged. 



Methodology for Implementing ORDC  
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Methodology for Implementing ORDC  

Constructing the Price Adders from ORDC 

Price Modifications for Energy Offer Curves 

Constructing the ORDC 1 

2   

3 
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Methodology for Implementing ORDC  

Constructing the Price Adders from ORDC 

Price Modifications for Energy Offer Curves 

Constructing the ORDC 1 

2   

3 
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Constructing the Operating Reserve Demand Curve (ORDC)  

Requirements for constructing an Operating Reserve 

Demand Curve (ORDC) 

 

ÅReflects Value of Lost Load (VOLL) 

ÅBased on Loss of Load Probability 
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Constructing the Operating Reserve Demand Curve (ORDC)  

A Closer Look at the Price Component 

ÅOverall goal is to improve scarcity pricing 

ÅSCED may produce scarcity pricing 

ÅOutside of any congestion impacts, price should not exceed 

VOLL 

The ORDC is then constructed from  

(VOLL ï System Lambda) * Loss of Load Probability 

 

 
Price of Power Balance in SCED 
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Loss of Load Probability (LOLP)  

Now letôs turn to the Loss of Load Probability 

 

 Where do we start? 
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Loss of Load Probability (LOLP)  

Calculate Historical Reserve Error 

ÅHour-Ahead (HA) Reserves  

 = COP Capacities ï Load Forecast 

ÅReal-Time (RT) Reserves (Hourly Average) 

 = Telemetered Capacities ï SCED Basepoints 

Reserve Error  

 = HA Reserves ï RT Reserves 
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Loss of Load Probability (LOLP)  
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Loss of Load Probability (LOLP)  
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Loss of Load Probability (LOLP)  
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Loss of Load Probability (LOLP)  
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Loss of Load Probability (LOLP ) Distributions  

Season For Hours ɛ ů 

Winter 

(Month 12, 1, 2) 

1-2 and 23-24 185.14 1217.89 

3-6 76.28 1253.93 

7-10 136.32 1434.64 

11-14 -218.26 1441.00 

15-18 -53.67 1349.52 

19-22 -183.00 1129.31 

Spring 

(Month 3,4,5) 

1-2 and 23-24 245.76 1174.61 

3-6 460.41 1313.46 

7-10 348.16 1292.36 

11-14 -491.91 1332.05 

15-18 -253.77 1382.60 

19-22 -436.09 1280.47 

Summer 

(Month 6,7,8) 

1-2 and 23-24 374.88 1503.97 

3-6 1044.81 1252.25 

7-10 339.01 1679.70 

11-14 -695.94 1251.05 

15-18 -270.54 1284.96 

19-22 -730.33 1331.49 

Fall 

(Month 9, 10,11) 

1-2 and 23-24 15.90 1044.88 

3-6 478.97 1014.02 

7-10 322.65 1036.07 

11-14 -473.16 1293.83 

15-18 -422.21 1246.49 

19-22 -177.76 1231.14 

LOLP Distributions 

are compiled and 

posted by season 

and time-of-day 

block. 

 

 

(2011-2012 shown) 
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 LOLP(R ï X) , R ï X > 0 

 1 , R ï X Ò 0 
PBMCL(R)  = 

Probability Below Minimum Contingency Level (PBMCL)  

But what we really seek . . .  

ÅProbability that reserves will fall below the Minimum 

Contingency Level (PBMCL) 

ÅMinimum Contingency Level (X) currently set at 2000MW 

 

For a given reserve level of R and  

the appropriate ɛ and ů values 
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Constructing the Operating Reserve Demand Curve (ORDC)  

Putting everything together so far . . .  

Our ORDC is constructed as 

 

 LOLP(R ï X) , R ï X > 0 

 1 , R ï X Ò 0 
PBMCL(R)  = 

(VOLL ï System Lambda) * PBMCL 

where 
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Methodology for Implementing ORDC  

Constructing the Price Adders from ORDC 

Price Modifications for Energy Offer Curves 

Constructing the ORDC 1 

2   

3 
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Calculating Reserve Price Adders  

But first . . . 

We must clarify one thing about our  

Real-Time Reserve Level, R 
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Calculating Reserve Price Adders  

Not all reserves are created equal . . .  

ÅSome are available to SCED immediately 

ÅSome could be made available to SCED  

in 30 minutes 

 

RS = Reserves that are available to SCED immediately 

RSNS = RS plus the reserves that could be made 

 available to SCED in 30 minutes 
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Reserves Available to SCED Immediately  

RS 

HSLs for all Generation Resources  
ï 

SCED Base Points for all 
Generation Resources 

+ 
Capacity from Controllable Load Resources 

+ 
Non-Controllable Load Resources 

RR Schedules 
+ 

Capacity Available in 10 minutes 
(Phase 2 new telemetry) 

ï 
Online Non-Spin AS Schedules 

= × 
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Reserves Available to SCED Immediately  

RS  is calculated based on SCED telemetry and solution as: 

Rs = RTOLCAP  

RTOLCAP = RTOLHSL - RTBP + RTCLRCAP + RTNCLRRRS + RTOFF10 - RTOLNSRS 

RTCLRCAP = RTCLRBP - RTCLRLSL - RTCLRNS + RTCLRREG  

RTOLCAP Online Reserve capacity 

RTOLHSL HSLs for all Online Generation Resources  

RTBP SCED Base Points for all Generation Resources 

RTCLRCAP Capacity from Controllable Load Resources 

RTNCLRRRS Non-Controllable Load Resources RR Schedules 

RTOFF10  Capacity Available in 10 minutes (Phase 2 new telemetry) 

RTOLNSRS Online Non-Spin AS Schedules 

RTCLRBP Controllable Load Base Point (Loads in SCED) 

RTCLRLSL Controllable Load LSL (Loads in SCED) 

RTCLRNS Non-Spin Schedule for CLRs 

RTCLRREG Reg-Up Schedule for CLRs with Primary Frequency Response 
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Reserves Available to SCED During the Hour  

On-Line Reserve capacity  
+ 

Capacity Available in 30 minutes  
+ 

Non-Spin Schedule 
Controllable Load Resources 

+ 
On-Line Non-Spin AS Schedule 

= × RSNS 
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Reserves Available to SCED During the Hour  

RSNS  is calculated based on SCED telemetry and solution as: 

RSNS = RTOLCAP + RTOFFCAP 

RTOFFCAP = RTOFF30 + RTCLRNS + RTOLNSRS 

RTOLCAP On-Line Reserve capacity 

RTOFF30  Capacity Available in  30 minutes (Phase 2 new telemetry) 
In phase 1 implementation, it is the sum of RTCST30HSL  and RTOFFNSHSL 

RTCLRNS Non-Spin Schedule Controllable Load Resources 

RTOLNSRS On-Line Non-Spin AS Schedule 

RTOFFCAP Off-Line Reserve capacity 

RTCST30HSL  HSLs of ñOFFò Generation can be started from cold in 30 minutes 

RTOFFNSHSL HSLs of Generation with ñOFFNSò status 

If Physical Responsive Capability drops 

below 2300MW, RTOFFCAP will be set to 0. 
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Calculating Reserve Price Adders  

Calculate separate adders for each level of Reserves 

ÅRSNS gives us the Real-Time Off-line Reserve Price Adder 

 RTOFFPA = 0.5 * (VOLL ï ɚ) * LOLP(RSNS ï X) 

 

ÅRS gives us the Real-Time On-line Reserve Price Adder  

 RTORPA = RTOFFPA + 0.5 * (VOLL ï ɚ) * LOLP(RS ï X) 
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Calculating Reserve Price Adders  

Calculate separate adders for each level of Reserves 

ÅNote that for the on-line price adder, we must scale the 

values from our LOLP distributions, since they represent 

hourly values.  

 RTOFFPA = 0.5 * (VOLL ï ɚ) * LOLP(RSNS ï X) 

  

 RTORPA = RTOFFPA + 0.5 * (VOLL ï ɚ) * LOLP(RS ï X) 

 

Using ɛ and ů from LOLP table 

Using 0.5ɛ and 0.707ů from LOLP table 

Link to Job Aid 

C:/Users/bkettlewell/Documents/My Department/Market Education/ORDC Workshop/ORDC Job Aid.xlsx
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Methodology for Implementing ORDC  

Constructing the Price Adders from ORDC 

Price Modifications for Energy Offer Curves 

Constructing the ORDC 1 

2   

3 
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Price Modifications for Energy Offer Curves  

Protocol Price Requirements 

Since 2012 QSEs providing 
Ancillary Services have been 
subject to price floors for their AS 
Responsibility on each Resource 

ÅResponsive Reserve at SWCAP 

ÅOn-line Non-Spin at $120/MWh 

ÅOff-line Non-Spin at $180/MWh 

Energy Offer Curve 

$180 

Energy Offer Curve 

$120 

LSL HSL 

AS 

Responsibility 

Energy Offer Curve 

SWCAP 

  

Floor 

The floors for Responsive Reserse 

and Off-line Non-Spin are removed 

with ORDC implementation 
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Price Modifications for Energy Offer Curves  

Protocol Price Requirements 

QSEs providing On-line Non-Spin 
are still subject to price floors for 
their AS Responsibility on each 
Resource 

ÅOn-Line Non-Spin priced at or 

above $75/MWh 

Energy Offer Curve 

$120 

LSL HSL 

AS 

Responsibility 

$75 
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Price Modifications for Energy Offer Curves  

Energy Offer Curve 

SWCAP 

Protocol Price Requirements 

If a Resource is committed by the 
Reliability Unit Commitment (RUC) 
process, the QSE is still subject to 
a price floor 

ÅAll energy priced at or  

above $1000 

ÅApplies only to RUC Hours 

 

Energy Offer Curve 

$1000 

LSL HSL 



Settlement Impacts for ORDC  
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Settlement Impacts for ORDC  

Real-Time Ancillary Service Imbalance 

Modifications to Settlement Point Prices 1 

2   

3 

4 Revenue Neutrality 

RUC-Committed Ancillary Services 
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Settlement Impacts for ORDC  

Real-Time Ancillary Service Imbalance 

Modifications to Settlement Point Prices 1 

2   

3 

4 Revenue Neutrality 

RUC-Committed Ancillary Services 
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Modifications to Real -Time Settlement Point Prices  

For each Settlement Point,   

RTSPP = Ave (Reserve Price Adders) + Ave (LMPs) 

 é for each 15-minute interval  

Note:  The way the LMPs are averaged varies by Settlement Point 
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Reserve Price Adders  

Modifications to Real -Time Settlement Point Prices  

RTRSVPOR    =  (RTORPAy * ( TLMPy  /     TLMPy))     ä 
y 

RTRSVPOR Real-Time On-Line Reserve Price 

RTORPAy Real-Time On-Line Reserve Price Adder per interval 

TLMPy Duration of SCED interval per interval 

ä 
y 
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Real -Time Settlement Point Price for a Resource Node  

At a Resource Node,   

RTSPP is used to settle financial transactions 

 

  

RTRSVPOR Real-Time On-Line Reserve Price Adder 

RTSPP Real-Time Settlement Point Price for the 15-minute Settlement Interval  

Time-Weighted 

Average  
LMPs RTSPP = RTRSVPOR +  


