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Improvement and Application of Pump Station Operating System and
Economic Analysis of the Application
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Abstract

In low-lying districts of urban areas, pump stations were built to protect flooding by the heavy rain. Particularly, the automatic
pump operation system was installed for efficiency in the pump stations of Seoul. However, the effective pump operation is dif-
ficult under existing operating system because the system only performs operation by reservoir depth. This study would like to
improve the real time operating system suggested by Jun et al.(2007) and to apply the system Gasan 1 pump station in Seoul. For
various design rainfall events, maximum water levels simulated by the suggested system were 10~70cm lower than results by the
existing system. And overflow volume at upstream manholes were 50% reduced. We converted the flood control effects by estab-
lishment of the suggested system to economic indicators. To obtain the same effect, approximately 4.9 billion won needs to
expand pump capacities or 3.2~6.9 hundreds million won needs to construct storm water detention on upstream area. The sug-
gested system could improve the flood control stability by efficient operation of the existing pump station.

Key words : pump station, operation system, inundation
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oF UePth FYe 59APdNA Rule 0914 DRl
7P Boror, B HlEEEA 9 TE WS ARESINES
745 204 H=E HA 10.1%01, 308 ¥WEE 11.1~50.3%
AiFo] fghsle AoE Yelth & 72 AR

A8 AT e, s UHEE ekt

ol
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36. WEHZY 29 20| Mgoz At ANE

9] Bs B3 HIEHEA 4R 9o E QlE) B Aol Aok HIEHEA 4 T2 o] #go7
o] T STollA] iy s o|FHAA] k7] W T3 TFAPINN A1 RIS W, A SSellA
o7 dodFEYt, 57 7P ol s = 22, 239 F o EFES Y F U= Ao=E Ytk 1 92 HEE

H 7. =2l ME SPARME 57X i (&9 : EL. m)
e Sadl= 10991
2=
A& ARk Rule 0 Rule 1 Rule 2 Rule 3 Rule 0 Rule 1 Rule 2 Rule 3
71Zk By
132 7.18 6.50 6.50 6.32 7.83 7.43 7.43 7.26
pATRe 7.60 7.02 7.02 6.83 8.12 7.93 7.93 7.80
60
35.9) 7.75 7.17 7.17 7.02 8.15 7.96 7.96 7.84
45-9) 7.80 7.23 7.23 7.06 8.14 7.86 7.86 7.71
13-9) 7.38 6.70 6.70 6.70 8.16 7.87 7.87 7.86
25.9) 7.90 7.25 7.25 7.24 8.42 8.18 8.18 8.17
1205
3Ho 8.03 7.48 7.48 7.47 8.47 8.21 8.21 8.21
459 8.10 7.76 7.76 7.73 8.42 8.20 8.20 8.20
1359 7.24 6.49 6.49 6.49 8.14 7.82 7.82 7.81
PR 7.60 6.94 6.94 6.94 8.39 8.15 8.15 8.14
180%
3Ho 7.86 7.20 7.20 7.20 8.47 8.22 8.22 8.22
459 8.14 7.84 7.84 7.84 8.57 8.34 8.34 8.34
1359 7.04 6.05 6.05 6.03 8.06 7.42 7.42 7.41
PR 7.24 6.25 6.25 6.25 8.21 7.86 7.86 7.86
240%-
3Ho 7.48 6.60 6.60 6.60 8.30 8.05 8.05 8.05
459 8.06 7.60 7.60 7.60 8.55 8.32 8.32 832
A& | AzH 2041 303015
71z¢ 2Y Rule 0 Rule 1 Rule 2 Rule 3 Rule 0 Rule 1 Rule 2 Rule 3
1329 8.20 8.09 8.09 8.04 8.41 8.25 8.25 8.20
pATRS 8.41 8.22 8.22 8.18 8.59 8.36 8.36 8.32
604
3Ho 8.43 8.21 8.21 8.16 8.57 8.33 8.33 8.28
459 8.32 8.14 8.14 8.09 8.41 8.23 8.23 8.18
1359 8.44 8.30 8.30 8.30 8.72 8.51 8.51 8.51
pATRe 8.69 8.62 8.62 8.61 8.98 8.84 8.84 3.82
120%
RLRe 8.73 8.65 8.65 8.64 8.97 8.82 8.82 8.82
459 8.73 8.54 8.54 8.54 8.83 8.66 8.66 8.63
1359 8.61 8.40 8.40 8.39 8.82 8.63 8.63 8.63
pATRe 8.86 8.67 8.67 8.67 9.08 8.91 8.91 8.90
1804
RLRe 8.90 8.72 8.72 8.72 9.09 8.95 8.95 8.95
ke 8.89 8.74 8.74 8.74 9.02 8.86 8.86 8.86
1359 8.53 8.28 8.28 8.28 8.78 8.59 8.59 8.58
pATRe 8.74 8.54 8.54 8.54 8.97 8.82 38.82 3.82

240%

RLRe 8.80 8.61 8.61 8.61 9.04 8.87 8.87 8.87
459 8.95 8.79 8.79 8.79 9.09 8.96 8.96 8.96
162 sh=dlstsl =24, M10# 3= 2010 6&
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gPdEg- SARE 103915
j};}j gg Rule 0 Rule 1 Rule 2 Rule 3 Rule 0 Rule 1 Rule 2 Rule 3
129 0 0 0 0 1 1 1 1
. 23L9] 0 0 0 0 547(100%) | 412(75.3%) | 412(75.3%) | 410(75.0%)
v 359 0 0 0 0 946(100%) | 750(79.3%) | 750(79.3%) | 736(77.8%)
4329 | 188(100%) | 178(94.7%) | 178(94.7%) | 178(94.7%) | 1.490(100%) | 1.317(88.4%) | 1.317(88.4%) | 1,303(87.4%)
1329 0 0 0 0 0 0 0 0
. 23L9] 0 0 0 0 768(100%) | 275(35.8%) | 275(35.8%) | 268(34.9%)
B - RS 0 0 0 0 1,250(100%) | 717(57.4%) | 717(57.4%) | 716(57.3%)
439 | 428(100%) | 210(49.1%) | 210(49.1%) | 208(48.6%) | 2.277(100%) | 1.832(80.5%) | 1.832(80.5%) | 1,832(80.5%)
132-9] 0 0 0 0 0 0 0 0
5o prXe 0 0 0 0 268(100%) 0(0%) 0(0%) 0(0%)
T 359 0 0 0 0 680(100%) | 107(15.7%) | 107(15.7%) | 107(15.7%)
43-9] 207 0 0 0 1.855(100%) | 1.394(75.1%) | 1.394(75.1%) | 1,393(75.1%)
1329 0 0 0 0 0 0 0 0
. 23L9] 0 0 0 0 0 0 0 0
Tl 3Ry 0 0 0 0 0 0 0 0
419 0 0 0 0 1,187(100%) | 664(55.9%) | 664(55.9%) | 664(55.9%)
2% | AgH 2091 = 301 =
713k X Rule 0 Rule 1 Rule 2 Rule 3 Rule 0 Rule 1 Rule 2 Rule 3
1329 | 1,187(100%) | 856(72.1%) | 856(72.1%) | 847(71.4%) | 1,894(100%) | 1,648(87.0%) | 1,648(87.0%) | 1,590(83.9%)
oo 21-9] | 2.205(100%) | 1.913(86.8%) | 1,913(86.8%) | 1.851(83.9%) | 3.418(100%) | 3.019(88.3%) | 3.019(88.3%) | 2,927(85.6%)
= 3591 | 2,711(100%) | 2.378(87.7%) | 2,378(87.7%) | 2.303(85.0%) | 4,049(100%) | 3.600(88.9%) | 3.600(88.9%) | 3,520(86.9%)
459 | 3.310(100%) | 2.977(89.9%) | 2,977(89.9%) | 2.913(88.0%) | 4.857(100%) | 4.273(88.0%) | 4,273(88.0%) | 4,180(86.1%)
13-9] | 1.547(100%) | 1,076(69.6%) | 1,076(69.6%) | 1,076(69.6%) | 2.830(100%) | 2.244(79.3%) | 2.244(79.3%) | 2,244(79.3%)
. 21-9] | 3,044(100%) | 2.340(76.9%) | 2.340(76.9%) | 2.323(76.3%) | 5.189(100%) | 4.079(78.6%) | 4,079(78.6%) | 4,020(77.5%)
T 389 | 3.644(100%) |2.923(80.2%) | 2,923(80.2%) | 2.900(79.6%) | 6,095(100%) | 4,785(78.5%) | 4,785(78.5%) | 4,758(78.1%)
432-9] | 5.257(100%) | 4,305(81.9%) | 4.305(81.9%) | 4.305(81.9%) | 7.492(100%) | 6.449(86.1%) | 6,449(86.1%) | 6.449(86.1%)
129 | 1,107(100%) | 543(49.1%) | 543(49.1%) | 522(47.2%) | 2.514(100%) | 1,738(69.1%) | 1,738(69.1%) | 1,738(69.1%)
o 2129 | 2.498(100%) | 1.615(64.7%) | 1,615(64.7%) | 1.598(64.0%) | 4.722(100%) | 3.424(72.5%) | 3.424(72.5%) | 3.373(71.4%)
T 329 |[3,036(100%) | 2,190(72.1%) | 2,190(72.1%) | 2,185(72.0%) | 5,542(100%) | 4,007(72.3%) | 4,007(72.3%) | 3.995(72.1%)
43-9] | 5.096(100%) | 3.924(77.0%) | 3,924(77.0%) | 3.924(77.0%) | 7.798(100%) | 6.345(81.4%) | 6,345(81.4%) | 6,345(81.4%)
159 | 451(100%) 0(0%) 0(0%) 0(0%) 1.625(100%) | 812(50.0%) | 812(50.0%) | 791(48.7%)
s 21-9] | 1,263(100%) | 476(37.7%) | 476(37.7%) | 476(37.7%) | 3.076(100%) | 1.972(64.1%) | 1,972(64.1%) | 1,972(64.1%)
Tl 359 | 1.804(100%) | 963(53.4%) | 963(53.4%) | 963(53.4%) | 3.762(100%) | 2.566(68.2%) | 2,566(68.2%) | 2,566(68.2%)
4329 | 3.901(100%) | 2.900(74.3%) | 2,900(74.3%) | 2,900(74.3%) | 6,646(100%) | 5.071(76.3%) | 5.071(76.3%) | 5,071(76.3%)
E 9 A2H Moo= oI5t X5 saEa(10d8E, 1802 X572t Huff 42¢)
A1z 29 mm) L Ry e e
L m’) FHh591(EL. m) HFHHm’) FH 491 (EL. m)
10 120.4 1.855 8.57 1.393 8.34
11 123.0 1.682 8.40
12 125.0 1,914 8.45
13 127.0 2,153 8.49
14 129.0 2414 8.54
15 130.5 2,621 8.57
16 132.5 2.889 8.61
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10, HUE AlAHo| Moo= Qlft HMms SASI(10AY  E 12, WEHSA 2o z=Ho| Moz ol oAt BUST
. 1805 =71 A | B0s | BEsdsnas | oo
'f‘jvrﬁ A A= Al=H A8 3% ; 3&3:1 m’/min | m*/da (Li‘j‘?’i; ol
=52 | gnw | Adedl | enE | Ao (or/min) | (en /min) -
(m’/min) (m%) (EL. m) (m?) (EL. m) 300 405 105 151,200 | 4,894,662
300 1.855 8.57 1393 8.34
345 1,686 8.39 I 13. TARAIY HX] SAH|
360 1,610 831 AFA G2 m) 839
375 1,542 8.24 1,000 512,627
390 1,461 8.17 2,000 897,469
405 1,385 8.12 3,000 1,262,786
420 1,313 8.07 4,000 1,617,996
) M2Al Aals A 93 SFATAIE A-88RH2004).
1M HEF A4S AeAINEATD
H3d8F(m'/d) H-E ()
5,000 1,066,144 T 14. STXBAIM Mx| ChH] AJAE] M2 oI5 oM HAUST}
10,000 1,357,656 e | HNLEALEmY dlab 7l ()
30,000 1,761,373 10 462 322,445
50,000 2,753,412 20 1,172 583,826
70,000 2.822.816 30 1,453 687,274
100,000 3,458,067
150,000 4,864,800 AL 7} BoAEE PEaks 462-1453 3 A
F) AEAl Al As A EATAE 28 8RE2004).
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