DOIL: 10.22034/jmeut.2023.51658.3116- Jols iubgss— 18-) azivs AF+Y ol 1 0yloud DY alix 1o¥ 53y 0ybends 3y yed oLENS Sl gmiricdy 4y

soliie 43 00 38 (slad alwgs (S SN (6591 (g ilwe jud (Glaptmw (gobadl g (S8 () p
bzl 50 B pan Cy o

a.amiri@ub.ac.ir ]l )iz 0 giom ol8Lils ( cwdige g (£8 0aSLisls (Sl cwaige 09,8 Luisls V‘SJ‘,J.) & g0l O‘ﬁ'°|
h.sajjadi@ub.ac.ir «(l pl 3, gizes 05 giom olRails ¢ cwdige § (S8 0aSLiNs (Sl pwaige 09,5 Liiils ‘Sol.qu» o>
(el g g olBidls ¢ ; 5 0aSisly (Sl g0 09,5 «,Loliul .
Olnl )52 9020 s 2 N B (gwaigs 09,5 )b )
h.naeimi@ub.ac.ir el
Wlpl ez (ot plulis (bl B 695 @jgf &S50 Jole poe (30 (gudites (oal)lS Gago Lo pule
a.saboori@nkedc.ir : "
e 50m  Jlods Glol B Glewl 3 (59,08 @395 S5 p0 Slidod ey (5999555 Cu e Wl (ol IS . |
e.hoseinpour@nkede.ir <)l ;!
ouS

& sl s Sl ol e 655 5 L) Sl 4 jrame (S 00,88 (slsp (651 (Silue e Slaptans Sl soleitay ik 50 pol> adlllas
&5 NPV) (Jad (als (35 Jalis goladl (Lelos Sy 5 28,5 )8 03] 9390 lagsb 51 o 52 4 bogyye (slaatyjo ol oa ploil lag)T 4 Ly e
Ao 55l 03 polie sl la il ol sl 4185 & 50 (DPBP) aidly 135 dsloyur S 5h 0,58 5 (PT) (5,5005m a3Li «(IRR) aslo yur S50
2l sl 00y0,8 ) L FBe 5 Fee TBe Feo FBe Foo B oo Be lwond sl )lis 5 by SlgelS Ve oo o FF- FA- P XY
Okl 3 s Sndiasd il @ileep3S Lad )5 5 SVL Glagles wdsi sl laptans (nl a5 a3 oo las (goladl 5 (25 ladow @ Loy
ol 5 ol s 51 el oy 5 sl b B+ (53loo i JLid b ceelos SlgoleS FF+ (05,51 0,053 aiagy b Jalos cnl 5 ol s 5 ool |
DR o 3n Sras gol Slebo 5o (2135 gl jelate 4 canlin 03,23 (om0 038 s So SN (6l Dl o0 BR93

S S 5 sl 0B wgalatll Lilo o g8 Ll () sl 00,88 Slgn (555 (3lue 23S s 1 g0lS (sL0]lg

Technical and economic study of electrical energy storage systems by compressed air to
manage consumption at peak load

A. Amiri Delouei Department of Mechanical Engineering, University of Bojnord, Bojnord, Iran
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H. Naeimi Department of Mechanical Engineering, University of Bojnord, Bojnord, Iran
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S. Hoseinpour North Khorasan Electric Distribution Company, Bojnord, Iran

Abstract

In the present study, two proposed designs for compressed air storage systems, one equipped with heat recovery and the other
without it, are presented and their technical analysis is performed. The costs of each project are evaluated and economic analysis
including Net Present Value (NPV), Internal Rate of Return (IRR), Profitability Index (PI), and Discounted Payback Period (DPBP)
is performed. These analyses are presented for storage energy values of 80, 220, 360, 480, 640, and 1000 kWh and storage pressures
of 50, 100, 150, 200, 250, 300, 350, 400, and 450 bar. The results of the technical and economic analysis show that these systems are
more justifiable to produce higher capacities at lower storage pressures. Finally, using the results of this analysis, the optimal energy
storage plan of 640 kWh with storage pressure of 50 bar is proposed. The results of this study can be used to select a suitable
compressed air storage system for peak shaving during peak hours of power consumption.

Keywords: Compressed air energy storage (CAES) system, Peak shaving, Technical analysis, Economic analysis, Energy storage,
Electrical energy.
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