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INTRODUCTION

1. System uncertainty due to renewable energy integration

2. Current reserve requirement settings are mostly deterministic, and
can’'t adaptive with system reliability condition

3. Stochastic dispatch models are still computationally difficult for
large-scale systems.

4. Existing dispatch models usually ignore or simplify reserve
deliverability issues caused potentially by network congestion.

5. Improve system flexibility and deliverability by zonal reserve
requirement setting and deliverability assurance.
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Presenter
Presentation Notes
Generators, transmission lines, and load.


PROBABILISTIC ZONAL RESERVE REQUIREMENT

= Uncertainty sources
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PROBABILISTIC ZONAL RESERVE REQUIREMENT

= Probability distribution of line flow et PO
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» Energy Deliverability Improvement — critical line between zones
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ENHANCED UNIT COMMITMENT FORMULATION WITH ZONAL
RESERVE SETTINGS

= Objective
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» Reserve requirement constraints:
— System level: - Deliverability constraints
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SIMULATION AND RESULTS

= Test System
= Simulation Overflow
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SIMULATION AND RESULTS

» Impacts on Operating Reserves

July DA Average Scheduled Reserve in Zone 1 Oct DA Average Scheduled Reserve in Zone 1

= BASE (UP) = ZONE (UP) a— ZN(UP) ——BASE (UP) ——ZONE (UP) —— ZN(UP)
-==-=-BASE (DOWN)  ----ZONE (DOWN) ==-==ZN(DOWN) _ 500  ~———BASE(DOWN) ----ZONE (DOWN) ====ZN(DOWN)
= 500 = = =
= 50 = = 400 100 =
= 400 ?. 2
= 0 = 300
2 300 S o ¢
= - PSS 4”\‘- - - Sy -50 [=] = 200 1 -— PR T - TP o
DTNy o Dt b PN i N iy S N P a v §om-geEmellzem frogimm " T pmrel AT 00 A
el v \ A -100 o £ 100 % L N ¥ p
o v e oY e 2 2 .‘I‘ Y ey} 200 2
o 100 LT ——— i == —= P i -150 a 0 v l‘, - E
= i m-- ‘- prd o v s
0 200 2 -100 -300 2
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
Days Days
(a) July (b) October

fﬂ’\ U.5. DEPARTMENTOF  fegonne b
2 ENERGY

Argonne &

WATIONAL LABDIATDRY




SIMULATION AND RESULTS

= Operational Cost
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TABLE 1
RT AVERAGE OPERATIONAL COST IN JULY AND OCTOBER.
. July October
RI-Cost (K$) BASE | ZONE | BASE | ZONE
Energy/Reserve 3896.17 3902.6 3230.25 32335
Unserved Energy 32.22 8.94 0 0
Unserved Reserves 79.51 58.22 16.32 8.38
Wind Curtailment 12.23 6.35 53.63 51.60
Total 4020.13 | 3976.11 3300.2 3293.23
9
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SIMULATION AND RESULTS

= Electricity and reserve prices
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SIMULATION AND RESULTS

» Impacts of uncertainty on reserves and operational cost
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» Impact of forecasting error on cost saving
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DISCUSSION AND FUTURE WORK

= Discussion
— More energy and reserve will be scheduled with more critical line identified,
hence provide more flexibility

— Performance better with
» Higher uncertainties.
» With systems that requires more flexibility

= Future work
— Power flow probability distribution estimation
— Zonal reserve requirement accounting for line outages
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e.g. system with narrower bound on line and generator output limits.
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