Load Resource characteristics for “Loads in SCED 1.0”

1. Load Resources settlement point is the Load Zone where they are located

a. Load Resources are assigned Load Zone Shift Factor

2. Load Resource participates in SCED with a Demand Bid to buy energy by submitting a monotonically non-increasing not-to-exceed price and MW pairs as an Energy Bid Curve (like DAM Energy-Only-Bid having a negative slope). This Bid can be a horizontal (zero slope) not-to-exceed price for the entire MW bid.
a. No mitigation on Demand Bids

b. Bid prices capped (Not-to-exceed price) at SWCAP for Load Resources having AS responsibility

c. Bid floors may need to be considered for LR carrying AS responsibility

3. Load Resource Temporal constraints not modeled

4. Load Resource required to follow each SCED Base Point instruction (nominally every 5 minutes). For Load Resource, the SCED Base Point instruction is the amount of MW consumption expected to be achieved in 5 minutes.
5. Examples of a Load Resource Energy Bid

QSE representing Load Resource submits bid to buy as either a curve (with a negative slope)  or a single not to exceed price from zero to the amount of MW (zero slope) that is curtailable as shown below:
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ERCOT processes for every SCED execution will right shift this Bid by MAX( (MPC - Last MW Bid) , 0 ). This right shifting is such that the Last MW Bid on the Energy bidcurve will now coincide with MPC. This resultant bid curve is what SCED uses to dispatch between LPC and MPC subject to ramp rate limitations calculated (HDL,LDL) using NPF as reference. Telemetered LPC represents the amount of load at that instant that is not curtailable.  If there is room on the left hand side of the bid between LPC and the start of the curve, the bid curve ix extended towards the left till LPC at a price of SWCAP. The right shifted bid curve is shown below:
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6. ALR telemetry setup consisting of multiple sites that is illustrative of how ALR telemetry is validated against 15-minute interval meter reading. Note that single site LR telemetry setup can be construed from ALR telemetry setup by considering only one site.



ALR telemetry setup:

LPC=e1+e2+e3

NPF=e1+b1+e2+b2+e3+b3=LPC+b1+b2+b3

NPF15minAvg = Meter_1+Meter_2+Meter_3 ( on a 15 minute basis the average NPF should be approximately equal to the sum of the meter readings.

MPC >= NPF ( MPC indicates maximum possible consumption

7. Examples of Load Resource telemetry for SPC,SPC2,MPC,LPC, NPF and SCED Base Point









SCED formulation for “Loads in SCED 1.0”
Objective: Determine the Base Points for Generation Resource (MW to supply) and Base Points for Load Resources with Demand Bid (MW to consume) such that the following function is minimized:
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This is a quadratic objective function as current SCED – the only change is inclusion of additional quadratic terms representing bid to buy from LR.

Subject to following constraints:

Power Balance:
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 is the SCED Base Point instruction to Generation Resource (G) on how much MW to supply. It is expected that the Generation Resource Telemetered MW output (TelemMWG) will be equal to its instructed Base Point (absent any Regulation deployment or governor response).
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 is the SCED Base Point instruction to Load Resource (LR) on how much MW to consume. It is expected that the Load Resource Telemetered MW actual consumption (or Net Power Flow (NPFLR)) will be equal to its instructed Base Point.

Other_Terms include expected 5 minute Load Ramp, Operator Offset, Regulation Bias (SCR 773), etc.

Resource Constraints for Generation Resources:
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LDLG, HDLG are each Generation Resource’s (G) dispatch limits. These dispatch limits are calculated using the submitted telemetered output MW (TelemMWG) as reference and also uses the submitted telemetered values of ramp rates (RRUpG, RRDownG), LSLG and HSLG and the ERCOT calculated LASLG and HASLG.

Resource Constraints for Load Resources:
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LDLLR, HDLLR are each Load Resource’s (LR) dispatch limits. These values are calculated using the submitted telemetered actual consumption MW (Net Power Flow (NPFLR)) as reference.  These dispatch limits are calculated using the submitted telemetered actual consumption MW (Net Power Flow (NPFLR)) as reference and also uses the submitted telemetered values of ramp rates (RRUpLR, RRDownLR), LPCLR and MPCLR and the ERCOT calculated LASLLR and HASLLR.

Transmission Constraint c:

[image: image10.png]- Z SES aazone 1r X (NPFz — BPBS™ ") < Rating® — Flowgs + Z SEE X SE_MWZ*PP
& =




MW





$/MWh





0 MW





Last MW Bid





Not To Exceed Bid Price





�





MW





$/MWh





0 MW





Last MW Bid





�





Not To Exceed Bid Price





Not To Exceed Bid Price





BP MW





$/MWh





LPC





MPC





�





BP MW





$/MWh





 LPC





�





Not To Exceed Bid Price





MPC





MPC





BP MW





$/MWh





 LPC





�





Not To Exceed Bid Price





MPC





Proxy Curve 


Extension





Proxy Curve 


Extension





Not To Exceed Bid Price





�





�





�





BP MW





$/MWh





LPC





Site 3: Consists of:


a) Uncontrolled energy consumption = e3 not bid into SCED i.e. uncontrollable demand that is part of telemetered LPC


b) Controlled energy consumption = b3 that is bid into SCED i.e. controlled demand that ranges from 0 to telemetered MPC minus telemetered LPC
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Site 2: Consists of:


a) Uncontrolled energy consumption = e2 not bid into SCED i.e. uncontrollable demand that is part of telemetered LPC


b) Controlled energy consumption = b2 that is bid into SCED i.e. controlled demand that ranges from 0 to telemetered MPC minus telemetered LPC
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Site 1: Consists of:


a) Uncontrolled energy consumption = e1 not bid into SCED i.e. uncontrollable demand that is part of telemetered LPC


b) Controlled energy consumption = b1 that is bid into SCED i.e. controlled demand that ranges from 0 to telemetered MPC minus telemetered LPC
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ALR comprising of 3 sites
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SCED Executions
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SCED Executions





LR Not-To-Exceed Bid Price 500 $/MWh


Initially, Load Zone LMP = 56 $/MWh, LR Base Point at maximum consumption


Next few intervals, Load Zone LMP = 500 $/MWh, LR marginal and Base Point between LPC and MPC


Next few intervals, Load Zone LMP > 500 $/MWh, LR Base Point at minimum consumption


Load Zone LMP < 500 $/MWh, LR Base Point at maximum consumption possible





LR Not-To-Exceed Bid Price 500 $/MWh


Load Zone LMP = 56 $/MWh for all intervals


LR Base Point at maximum consumption possible








