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The integration of increased and abundant renewable energy sources such as wind energy ISEPA Des Moines, lowa 270 . W \f" AJ S( ‘Z‘ 10
into the grid will have the potential to reduce the dependence on fossil fuel and minimize the 0 D e
greenhouse gas emission. However, due to stochastic nature of the renewable generation, | | _ dyl day2  day3  daya  days  dy6  day7  day8  day9  day1o TR e R AHAARAN N AARNARRNANARASRRs S
balancing of generation and load becomes difficult. Energy storage is expected to play a major Cost Estimation: Component F"f_'l?t,'[“:‘ = Hourly Wind Specd; McCook, NE (m/s) - Houty Wind Spee; Mook, NE mf)
role in promoting the development of renewable energy, by intermittent power source _ o ° ﬂil 5
balancing, storing surplus generation, and providing electricity during high demands. One of > $900/kW with salt domes. ompressor > . Daily Maximized Profit L Daily Maximized Profit
the various emerging energy storage technologies is Compressed Air Energy Storage (CAES). > $1,050/kW with bedded salt. Heat exchanger 4% ' e — = ' ' ' ' '
>  $1,200/kW with aquifers High pressure expander 57
’ 9 ' Low pressure expander 19%
Wind Energy Resources: CAES Resources: . Electrical 6%
| I gy_ Cha”enges- Construction, labor, indirect costs 42%
- T : : : C devel t 10%
L > Finding suitable geological location SYern Teveopmen ° E S S S —
: Tﬂtal 100% ] S0 100 150 o S2IIIIII 250 300 350
» Cost of CAES system Days '
» Need for new high-voltage tran§m|§5|on lines Daily Optimum CAES Discharge Rate Optimum Capacities:
due to typically large CAES capacities in remote areas 1 — —_ _ _ |
» Wind generation capacity=1.1 MW

» CAES capacity= 6 MW

Methodology

Wind Generation-CAES: T Power Grid

Optirnurn CAES Discharge Ratio

Sensitivity Analysis:

Days (Transfer limit=1.5MW; 5MW; 10MW; 20MW; 50MW)

Wind Power Classification

. . Daily Optimum Threshold Rates (R.. ,R.. )
Poisr Prtld Dby gg0m b MG — , e Ci M T Optimum Capacities and Annual Revenue
Class 'I'l"s'r'li e migh : : g B - Thieshald 1000
| Control Center £ | N High Threshold

- 0 am caro aared § g _ -

4 Good 400 - 500 70- 75 15.7 - 16.8 2 8 100

5 Extalant 500 - a0 Th- A0 168 -179 = o-oR Wl e _ S ) ) _
i 3] Outsianding GO0 - 800 8- 8383 179 -19.7 = £ IOptlm_ulend Generation

7 Superbh 800 - 1600 88-11.1 19.7 - 24 8 Gas Turbo b RN | O D T e e T | ] i g 10 Capacity (MW)
Iind speads are based on & Wealull K valie of 2.0 et o A = g = Optimum CAES Capacity

Compressor LAz L = ll I (Mwh)

. . . o - ID < B 2 3 4 5 ey 5 7 5 g 10 1 . ' ] ' . ' o ' o
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a » The cost-effectiveness of the CAES plant highly depends on its efficiency and costs.
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