ARHE wiElE] ESSS] 4 874 2000 mhE Abd F3F £ A7

e, o<l

HAsy, 284

T, mo

[e)
SEARTIAEEATYE AYUADX AT
e—mail:jinth@kotmi.re.kr

A Preliminary Impact Analysis Study on Extreme Environmental
Requirements for Reusable Battery ESS

Tae—Hwan Jin*, In—Jun Lee”, Kyung—Hwa Kim", Kyung—Chul Cho", Jin—Yong Kim"

5

*Dept. of Energy DX , Korea Textile Machinery Convergence Research Institute

Aol AAHE wiEZ] ESSe E-F8do] Wil K8 2 A2-4g77] $gel nA= Jes 13k dE] 7]t oy
A5 (G57)) 18 EER sAsta, Fu 97] A9 7e] v A4S e 2 HDD-CDD-CRD-WVEP X %E &
o =doz stk FUdAE T3 (FA), AU(EFHAR), HXx(FE)7E T4 E Norman
Wells/Barentsburg(=3-3-724]), Makkah/Kidal(2-4]), Punta Arenas(i3%<), Miami/Bangkok(=2 s a10]&4 ) o]

3 Aoz =EFHATE W 18 °C-u 20 °C &4 A

40-55 %RH £%=
3k,

1. A&
8% ESSE AR ot A AE Fa4 g
A Qlxetr FAsGith ey A olUd ESSE
W 7)1 SR (A A2 315718 ) 2 A WAl
ZHo] 422 g A g3l H4ho| wE Ae At
of ogt 7 & E A 2 T 5o 13
ot a8t AR s el AFel] Gk o] AIRE €17
Ao =FF o] ESSE AAN 25 Y w2 A4 7|es &
T3 Hlok
71E dAE ARE w9 dae] B ge 9y 7Nk
Fat AgI1-6]0 el Aol 7] 714 Ao AAA
e, Q7] el wE A3, iR d8el w2 o]
2k

L
2

O

L
M o 18 1o

=

B A7 dAYolE sl 13 98 Ui 7Y
2O S $HE ARSsh, Folel A1) Buhy
04, $2AA%, FHAPES vlaste] ua, 471
Az sEe] e A0S duseh ol

A A7) f1dEe] Ad 11.38%7H4 57 7hsdted
A7 ek A E Ate] Aaks 715 ESS A2 Al 2EL] AA g 7]

2.1 A4 7ol e i 25 S 43t

7)1 FHolH = S 937 = ¢] 223t 0% MdAsg o, 7}
A998 3279 9 =k A4 71$E de R 9S4
st o, 7)15geoly 2l TMY(Typical Meteorological
Year Data)S AFEEFITE TMYE 2- #|99] A4 Ho]g =
2817 98l ol S ARPEE 71, 5, AN 5
R 71584 E S48k, dA 54 71 wetel 4 it
7V 7Pk Bt diolEE 7 @S 1L g TMY dHlolH
=2 Mestar, 7F AYY/Y/E Ve ® disEjks Atk
dAA ez 7|5 olH 9] ti4dS Yehll= TMY dolH&
ARgEE7] el Aol A 7 Al 9l TMY Hlo]

B A8

o5 B oluiA 4 #9 BT i 28 D el A
Felolie St U A8y L Yak AEolae
U 9 WAL S 13 28 WA A 2
Aoz Agdeld & 4 glow, o] F Jukew B
WS B3l AW Hv] ol AR 71T elelele] w3
AN g5 7T W et SEEE A RE A



AT one _ UA mventcpagr minprair ZqQain
d - I (Tamb - Tzane) + C (Tvent - Tzone) + I (Tinf - Tzone) + I
t Zone zZone zZone zZone
\ |
(R e EetAME) | (e St ANY)
G(S} = ZOTH? (S} = UA = 1 (I’ <L CZDT!E) G(-S) > TZOHQ(S) — Tn‘C = E (T = CZOTLG)
Ta‘mb (S) Czones + U4 skl UA Tvent,én.f,gaiﬂ {3) Czn‘nes +ml s+1 me
[42] 1] oA 3 A2
dwzone ] Myent ((U - ) + minf ( —T ) + 2 a)_gain
dt pV vemt Zone f zone pV
| | |
|
Gl = Wpone(S) m 1 (r - p_V)
Wyent,inf.gain (-5) pVs+th  ts+1 m
(rirp-atEaka
[=4] 2] §8 738 w2
_ ] sto] Uo7l digk 7t 7]FS HDD(Heatin
ole B3, d AuA FH, FE(HI) I, AAZ o =7 ¢
- } Degree Days), CDD(Cooling Degree Days),
A 2 X FE.S ALA S 2= o]r)r
v oem emE m e s T o CRD(Condensation  Risk Days), WVEP(Wind
9 ojUx FHE B e eri oy oduE ondensation 1s ays), in
= S T B S s = =207 . . 2~ gl=lod
} _ Velocity Effect Point)Z 493}t
(UA), 371/3171 dols, Wdd (g g /A A _
. WA E1, Fosh o] 93, T 22 B4
g5y AuEE, A2d A4 o= Coh 438 zzw TN, nEEY, ednEYon
i=IR=10) )\
g3} wahE A4l e =R T 3l
- _ - 28 e
FREIDERS Avinwel 8713 fa o IS HUE AT G, SIS Saudi Arabia
B zpwmAo R ArLsEe o] ALwY] wAtE A - Makkah®} Mail—Kidale] i EA]Holt}, o] A
. - o =9o C oA o] Agt JILHEA
2 0y oNE BRUT 2 36 DD 2112 Wstel Aol )
AR R AEFRe A dl(eRdge. 2 18 R WA RAZE daste] ad COP Y
& eE-UANFHFHS dYstgon yr g 88 H oH BE A AT
A AH(eR-25), 37 &4 fang Sow A ANy e Tl 9, w9+ Canada
Z 30 Norman Wells, Norway — Barentsburg”} EHE_Z] o o]
A% Moz Wy A8 % Rt ARl #y ol ANE =S HDDS CRD7E S o], e s]E]
of st |(AlF A-8) Au7t 87ET EYE =
[¥ 1] = 7]%dlo]E] 7]¥F HDD, CDD, CRD, WVEP #4 A}
. . Condensation
B (7 (P03 Risk Wind Velocity Effect Point
DegreeDays
. Days
No. Location - -
HDD CDD CRD Total Med High Super—High
[C-Dayl [TC-Dayl [Days] [Daysl [Days] [Days] [Days]
1 R 643.56 31.28 106.44 132.33 37.15 5.25
2 Ak 1,630.26 928.68 35.69 99.69 236.47 39.94 4.20
3 o+ 2,012.93 57.45 78.48 156.90 14.98 0.24
4 B3 1,933.44 35.01 65.96 0.57 0.08
5 oA 2,321.27 891.98 61.27 122.36 106.59 4.32 0.00
6 <Ak 2,351.27 637.40 38.22 85.59 106.86 24.50 3.63
7 B 692.16 84.88 75.78 1.62 0.00
8 S 2,570.53 580.58 28.47 106.73 144.80 46.16 4.89
9 =53 2,281.17 685.12 70.56 139.07 182.88 107.97 12.06




[& 2] =2 713 do]g 7]ut HDD, CDD, CRD, WVEP 4] Ax}
. . Condensation
Heating & Cooling Risk Wind Velocity Eifect Point
DegreeDays Days
No. Location S
HDD CDD CRD Total Med High .
High
['C-Dayl ['C-Dayl [Daysl [Daysl [Daysl [Days] [Days]
Canada
1 (Norman Wells) 57.40 124.07 172.15 65.20 6.93
USA
2 (San Francisco) 1,824.87 31.74 68.45 146.06 158.88 120.81 24,11
3 USA (Miami) 64.94 2,369.47 42.58 183.26 193.54 127.67 6.00
4 USA (Amarilo) 2,591.88 747.62 42.14 182.63 133.95 46.31
5 Brazil (Sao Paulo) 322.61 760.66 91.05 151.15 193.12 81.15 5.24
Argentina
6 (Buenos Aires) 941.41 731.08 24.65 154.36 182.77 108.38 11.62
Chile
7 (Punta Arenas) 4,224.34 0.00 89.53 139.57 118.24 _
Rusia
8 ( Aleksandrovskoe) 7,449.68 76.80 110.40 133.45 172.37 60.77 5.78
Mongolia
9 (Ulan Bator) 7,455.09 57.24 68.09 107.48 135.62 41.03 3.93
Saudi Arabia
10 (Makkah Mecca) 0.00 - 0.06 161.89 95.44 2.86 0.00
Nepal
11 (Kathmandu) 842.83 904.06 140.06 138.78 188.76 52.75 2.32
12 | Thailand (Bangkok) 0.00 3,5642.47 36.96 119.60 61.81 5.49 0.18
13 China (Shanghai) 1,832.24 1,020.19 83.93 139.57 193.35 49.29 1.56
14 Japan (Sapporo) 3,781.92 231.70 39.20 122.75 151.30 43.95 4.85
Norway
United Kingdom
16 (London) 2,712.13 76.38 80.45 134.34 174.94 97.23 14.13
17 Germany (Berlin) 3,279.21 147.37 67.78 128.86 160.41 112.28 26.58
18 Spain (Madrid) 2,040.44 548.86 38.02 115.36 140.46 41.32 5.35
19 Egypt (Cairo) 396.92 1,610.71 0.00 143.03 193.94 74.58 4.66
20 Uganda (Kampala) 0.00 1,280.14 117.46 139.41 162.80 112.33 24.19
Rep. South Africa
21 (Cape Town) 959.29 286.04 85.31 116.14 136.03 112.41
22 Mail (Kidal) 4.93 0.00 134.11 181.99 37.87 1.06
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No. 01 02 03 04
Nation South Korea South Korea South Korea South Korea
Location Gwangju Daegu Chelwon Mokpo
Max. Temperature 71.6 72.4 69.7 69.5
min. Temperature 20.0 20.0 20.0 20.0
Max. Humidity 50.0 50.0 50.0 50.0
Heating & Cooling min. Humidity 0.3 1.0 1.0 3.0
NoOperation Max. Qheating 0.0 0.0 0.0 0.0
omdlifion Max. Qcooling 0.0 0.0 0.0 0.0
Inftration Loss 495.3 495.2 501.9 491.5
Condensation Risk Rate 100.0% 100.0% 100.0% 100.0%
Electrostatic Risk Rate 0.0% 0.0% 0.0% 0.0%
Max. Temperature 20.0 20.0 20.0 20.0
min. Temperature 20.0 20.0 20.0 20.0
Max. Humidity 100.0 100.0 100.0 100.0
Heating & Cooling min. Humidity 2.6 4.2 2.3 10.5
Operation Max. Qheating 0 0 0 0
omdlifion Max. Qcooling 0.663 0.674 0.641 0.626
Inftration Loss 57.3 59.3 104.3 78.3
Condensation Risk Rate 67.4% 67.7% 75.6% 76.2%
Electrostatic Risk Rate 4.8% 5.6% 5.8% 4.9%
_— M ~0.326 -0.323 ~0.244 ~0.238
Analysis
Y Increased Rate of 0.0475 0.0555 0.058 0.049
[3 4] 2 dEAY 4329] A A= =7 §)4 A7
No. 01 02 03
Nation Canada Norway Saudi Arabia
Location Norman Wells Barentsburg Makkah Mecca
Max. Temperature 66.2 54.7 77.1
min. Temperature 7.1 18.3 20.0
Max. Humidity 50.0 50.0 50.0
Heating & Cooling min. Humidity 0.6 0.7 3.7
NoOperation Max. Qheating 0.0 0.0 0.0
amiibion Max. Qcooling 0.0 0.0 0.0
Inftration Loss 537.1 531.9 449.8
Condensation Risk Rate 100.0% 100.0% 100.0%
Electrostatic Risk Rate 4.7% 0.8% 0.0%
Max. Temperature 20.0 20.0 20.0
min. Temperature 18.0 18.2 20.0
Max. Humidity 100.0 53.1 100.0
Heating & Cooling min. Humidity 0.3 1.4 50.0
Operation Max. Qheating 0.1 0.0 0.0
Condition Max. Qcooling 0.5 0.4 0.7
Inftration Loss 313.5 310.4 130.8
Condensation Risk Rate 93.6% 99.8% 25.6%
Electrostatic Risk Rate 11.4% 11.9% 0.0%
s cNo s ~0.064 ~0.002 ~0.744
Anmiyas
Increased Rate of 0.0673 0.1109 0
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