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EPRI DOE Solar Forecasting Project- Three Workstreams

= 3 Year Project, anticipated $1,8M DOE funding,
$760k EPRI/utility cost share ($110k from
173.05 over 3 years)
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Operational

= A Forecasting Work Stream to develop and I Crerions A
deliver probabilistic forecasts with targeted oS and impact /DN
Improvements for utility scale and behind-the- B oo
meter (BTM) solar

= A Design Work Stream to identify advanced

methods for managing uncertainty based on @ aws rrusrowes A~ DUKE
results from advanced scheduling tools & ENERGY.
W SOUTHERNA

= A Demonstration Work Stream to develop and COMPANY
demonstrate a scheduling management platform P Vo¥e vawaiian
(SMP) to integrate probabillistic forecasts and SO ARIS 9 ciccrric

scheduling decisions in a modular and
customizable manner
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Utility Demonstrations
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Duke Energy
Focus on Duke Carolinas footprint
2 GW installed, > 6 GW in queue
Demonstrate in parallel with ops
Sensors for distributed solar forecasts
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Southern Companv Y-’ ENERGY.
- Over 1700 MW solar in 2017 | \
- Focus on 2020 future case A
- Large interconnected system SO oMPANY
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& v.v. Hawalian
™ Electric
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Hawaiian Electric
- Focus on Oahu - 600 MW solar installed
- Island system
- Leverage existing EPRI modeling on
reserve determination
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Probabilistic Forecasts in DynADOR Reserve Determination Tool

= Reserve determination using probabilistic S8t = | f@)ge-mydr
forecasts added to existing deterministic 10000,
reserve determination tool

= Calculation method proposed
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— For a given probabilistic forecast, determine the % : |
likelihood of net demand materialization 4000} & &
— For each possible net demand combinations, 20001 /

determine dynamic reserves

— The dynamic reserve requirements are given by the
aggregation of the weighted individual reserve
requirements

0.382

= Will be compared with existing dynamic
reserve methods, which already show N
Significa nt benefit d.-30, T dg 2UT T M‘-.-?VF T d.*a, T dF+2JdT dF+30dT
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M. A. Ortega-Vazquez and D. S. Kirschen, "Estimating the Spinning Reserve Requirements in Systems with Slgnlflcant Wind Power Generation Penetration,”
IEEE Transactions on Power Systems, Vol. 24, Issue 1, pp. 114-124, Feb. 20009.
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Scheduling Process Model Development

Operating Costs and Amounts for Each Violation (RT)

184.0 100

= Important to understand how system responds to 5 55 2 -
= 80 '« Reserve
forecast error (whether reserves are cascaded and o 50 X 70 o Viohtions
H :.': 182.5 X 60 = Regulation
quick start allowed) 5 20 »; X g B Ry
. . pe o 40 o
= RTS-96 test case has a significant amount of non- g0 g § "ioad Balance
spinning reserve that can be synchronized in real-time 8 o ] ] - [] - [] » :
- no significant differences were noticed between the 180.0 o = = . - - ., e
. . . No Reserve Static DynAI:_)OR ANN DynAI_DOR ANN DynAE_)OR ANN
dlfferznt reserve determination methods for the Bourg  Propesed  basirg Propesed g Proposed
secon case Reserve Forecast Method (Confidence Interval, %)
- Significant reduction in violations and increase in costs in .
this case compared to online-only case No CIUICk start allowed
= Dynamic methods reduce costs and improve reliability aars Operating Costs and Amountsf;(r;i:l?;ion (RT) 2o
. . . 5 20310 ’ 8
= Hard to notice difference between ANN and clustering £ s0s X 203.07 X 10306 a0s
methods, but expected results for confidence level e 00 . L. E
H 202.96 : b3
& s X %
® 20290 2.92 &
"E 202.85 2.86 195 E
= These will be basis of comparison with probabilistic § w0 1o &
methods o .
~  Compared with method described earlier e Reewve  Busng Proposed  busng Propossd  usung Proposed

(90%) (90%) (70%) (70%) (50%) (50%)
Reserve Determination Method (Confidence Interval, %)

- Compared with spread of uncertainty (e.g. 5%-95%)  Total Violstions X Operating Cost

Quick start allowed, cascaded (offline) reserves
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