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ABSTRACT

Purpose: For smooth performance of flood analysis due to heavy rain disasters at energy storage
facilities in the Incheon area, field surveys, observational surveys, and pre-established reports and
drawings were analyzed. Through the field survey, the characteristics of pipelines and rivers that have
not been identified so far were investigated, and based on this, the input data of the SWMM model
selected for inundation analysis was constructed. Method: In order to determine the critical duration
through the probability flood analysis according to the calculation of the probability rainfall intensity
by recurrence period and duration, it is necessary to calculate the probability rainfall intensity for an
arbitrary duration by frequency, so the research results of the Ministry of Land, Transport and Mari-
time Affairs were utilized. Result: Based on this, the probability of rainfall by frequency and duration
was extracted, the critical duration was determined through flood analysis, and the rainfall amount
suggested in the disaster prevention performance target was applied to enable site safety review.
Conclusion: The critical duration of the base was found to be a relatively short duration of 30 minutes
due to the very gentle slope of the watershed. In general, if the critical duration is less than 30 minutes,
even if flooding occurs, the scale of inundation is not large.

Keywords: Energy storage facility, Flooding, Probability Rainfall, Frequency, Flood
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Table 1. Monthly tide statistics results for 2017 at Incheon Tidal Observatory (unit: cm)

Observation tide Harmonic constan't
) Amplitude
- Astronomical
Month  High pole ~ Average Oisezrr\:zz;m Average  lowpole  tide average
condolence  high tide tovel lowtide condolence  sealevel M2 S2 K1 0l
HHW)  (MHW) OO0 MLW) LW ()

’17.1. 898 756.6 449.8 133.0 -30 459.0 281.9 103.2 474 26.5
2 892 749.0 446.6 133.6 -7 473.6 280.2 126.1 37.7 29.6
3 920 772.4 455.6 1254 -15 4732 279.5 136.5 28.9 28.3
4 936 773.2 463.3 138.6 21 467.2 277.1 127.7 32.7 29.7
5 947 767.7 460.8 138.9 22 455.3 279.4 103.9 435 28.5
6 949 775.6 474.2 158.1 1 4427 280.3 84.3 482 29.9
7 952 785.7 482.7 165.3 2 457.9 286.2 89.7 50.9 31.1
8 942 787.5 485.0 170.1 4 474.4 285.4 116.7 40.4 31.9
9 912 786.8 480.1 159.2 20 482.6 284.0 139.6 28.0 31.0
10 930 781.2 470.8 149.8 5 4743 281.0 134.5 30.0 28.8
11 938 747.0 4523 143.9 -24 466.3 278.1 116.0 443 27.9
12 931 743.8 441.7 127.6 -54 4457 277.4 93.9 478 26.6
o 928.9 768.9 463.6 145.3 -11.8 464.4 280.9 114.3 40.0 29.2
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Table 2. Base boundary condition setting (unit: E.L.m)
base name About the hlghest high tide The lowest elevation of th.e lowest boundary condition
elevation downstream conduit
0] 9.2852 9.2862 10.08 free release

P2 O] 79 E.L. 2F9.29meO[H, 1=2910] 73-¢-E.L. 2F9.29m o[t} -¢-=rufjA] Al 2~H]

= L.°
A 255 B2 0] 5P EIVHEL. 10.08m |22 Q27|41 vfeke] 2910] 5] g W) eherk meb 53w

712]19] AR A AT 717 5~1001 B 73$R|E717F 10~605-2 Tt o 2 SHE71-9 kAl S B 1 o) 2|4
717F 3087} 6042-2] 739RS TESIAT) 7390 AITFE = F §4aF B A4S HHsto] HUFF 359
FA|EA I w2 7w} 737 = Table 32} 2T}

Table 3. Probability rainfall input conditions for each reproduction period and duration

Retrun Period Rain duration Fall Rainfall intensity Rainfall time Scenario number
(year) (min) (mm) (mm/hr) distribution
102 17.21 103.27 ICI
208 26.86 80.58 1C2
> 30 34.44 68.88 1C3
60 51.00 51.00 IC4
102 19.24 115.44 IC5
10 205 30.66 91.98 1C6
308 39.68 79.35 1C7
60 59.20 59.20 IC8
102 22.33 134.00 1C9
205 36.40 109.19 IC10
30 308 47.58 95.16 IC11
“ Huff 3rd Quarter
60~ 71.59 71.59 ICI12
102 23.73 142.36 IC13
205 38.98 116.93 IC14
%0 30% 51.14 102.28 IC15
60-= 77.19 77.19 IC16
102 25.66 153.97 IC17
205 42.51 127.53 IC18
100
30% 55.96 111.92 IC19
60 84.79 84.79 1C20
Disaster Prevention 305 61.38 122.76 1C21
Performance Target 605 90.00 90.00 1C22
KOSDI 15
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Table 4. Peak Outflow of Outfalls by Scenario of Base

837149

Return Period Rain duration Scenario number Frequency fall Peak flow

(Year) (min) (mm) (m?/s)

10 ICI 17.21 2.007

20 1C2 26.86 2.414

> 30 1C3 34.44 2.443

60 IC4 51.00 2.210

10 IC5 19.24 2.287

20 1C6 30.66 2.584

10 30 1C7 39.68 2.608

60 IC8 59.20 2.479

10 1C9 22.33 2.528

20 IC10 36.40 2752

3 30 IC11 47.58 2.759

60 IC12 71.59 2.679

10 IC13 23.73 2.594

20 IC14 38.98 2.810

% 30 IC15 51.14 2.812

60 IC16 77.19 2.725

10 IC17 25.66 2.667

20 ICI8 42.51 2.881

100 30 IC19 55.96 2.875

60 1C20 84.79 2.786
UAREZIRES SEA AR R E S FH2011) FE7-7-F9] A7 9 A&7 1P = 2461 19 -4
0] Bl 7t = AREoIH, AAIRIEZ |17 A sk -2 vIA R 2E2 8ol ol o Wl 1%

APAE] TRl FTi7t Bl 2ol
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Fig. 5. Probability hydrologic curve for each period and duration of the Incheon Base
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