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Intro

ISO markets accomplish
renewable energy curtailment
via nodal generator prices,
which may be harder to predict
than regional average (or hub)
prices.

Overview

1. Start with ERCOT SCED data of
hourly curtailment percentages
at 88 utility-scale (> 10MW)
solar® plants.

2. Associate plants with ERCOT
regional price hubs.

3. Bucket data with similar
regional hub prices.

4. Regress a 2-state Markov
model of boolean curtailment
state with price dependent
transition probabilities.

5. Regress a simple model of
curtailment magnitude given a
curtailment event.

* Analogous wind energy results are also available

Simulating nodal
energy curtailment
VI3

Chance to curtail in next hour

RESOURCE

&TECH

prices
Curtailment State Model

/ e > )
Not Curtailing Curtailing

Energy Generation Energy Generation

(~) (©

Solar Curtailment Transition Structure Solar Curtailment Magnitude Model

'3, Currently curtailing . data
% - data model
:,

d

model

4

©
o
X

Currently not curtailing
data
model

Curtailment as percentage of capacity

$-25 90 $25 $50 §75 $100 $125 $150 $25 $0  $25 $50 $75 $100 $125 $150
Regional Hub Price Regional Hub Price

£ SUNAIRIO

$700
O
< $600 A
B $500
= $400 -
o

: M_l\—’\_ﬁ—'\\;\ \_/\v/\-—\ M\

O $300
)

L $200
5 $100

160MW -
g 140MW -

p

Energy Generation (M

oMW

Jan

Mar
May
Jul
Sep

Nov

we used regional hub prices...

Regional Hub Price

$0/MWh

120MW -
100MW -
80MW -
60MW -
40MW -
20MW -

01/08 01/09 01/10 01/11 01/12 01/13 01/14 01/15 01/16 01/17
Date

Simulated Curtailment Path at Upton County Solar
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to simulate curtailment...

Curtail (%) m Curtail (%)

2.13% Feb 3.24%
1.33% Apr 2.40%
0.86% Jun 1.16%
1.30% Aug 1.22%
1.27% Oct 3.52%
1.76% Dec 5.15%

over 1000 paths.



