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A comparative study on the performance of pumping station
by changing measurement methods and operational logic
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Abstract : On-off control performance of target pumping station was experimented by changing measurement methods for
storage level or inflow and operating logic for control system setting, Four scenarios with different measurement methods and
operational logic were examined in the Matlab/Simulink environment, Controller's on-off control repetition that was frequent be-
fore has been reduced and more effective and stable system operation was found to be possible with the scenarios, Moreover,
defensive operation enforced prevention of floods by changing measurement methods enabled economic operation that made

an utmost use of storage volumes,
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Table 1, Details of target pumping station

Ttem Details
Location - 0 0-Dong, © 0-Gu, Seoul
Catchment
-92.4 ha
Location area
and Project water
catchment level -EL 17.05m
Catchment | - 0 0-Dong & O O-Dong,
district 0 0-Gu, Seoul
H.W.L -E.L12.0m
L.W.L -E.L9.0m
Initial pump
operating -E.L9.6m
Storage level
Storage - Existing : 2,900 m?
volume - Extension : 4,600 m?
Storage .
8 ~1,080
area
- Existing : 10-year design storm
Design - Extension : 30-year design storm
frequency (Critical duration : 60 min,
Concentration time : 30 min)
- Existing : 102 m*/min X 2 ea
Pump 3/ )
outflow 200 m*/min X 4 ea
- Extension @ 358 m*/min X 2 ea
Pumping Pump - Existing : ©900 mm X 2 ea
station (Mixed-flow 1,200 mm X 4 ea
pump) - Extension : ©@1,500 X 2 ea
« Discharge sewer :
3.0mXx20mx1 ea
Ch ) * Pressure water channel
“hanne
- Existing : ©900 mm X 2 ea
@11,200 mm X 4 ea
- Extension : 1,500 X 2 ea
Pumping station
Pressure water
chapnel Storage tank
e p1
== r2
Measurement point of
Gate [Dlischarge sewe water level(Storage]
—| N - 7 Measurement point of
River u, flow-1(Influent point)
== —es s & Measurement point of
—— ra ! flow-2(Distance from
— e P N influent point)
C — [—
Levee|

U= AlEEOlEE F55HTHFig. 2).
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HH S YEH AEo|H, 27 Subsystem block
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E50A dYgtor whol Hxoj —ox s 4
A5HA ®t}, o714 Reference water level
P ¢RlE W Fig. 2(b)= HEE
E59 Alo]7] BAEE= A AAHFE Alo]7]
O Fiz o] -0 3k Ao]7| 2 A= o] it
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I P - 3o g PIEEZETF(Pump)o]
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(a) Block diagram of pumping station controller
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(c) flowchart of pumping station control system

Fig. 2. Schematic of pumping station simulator and algorithm of control system
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Table 2. Summary of pump operation logic and data used

Pump .
. Summary of operation
operation | Data measured ) . .
) logic of pumping station
logic
« Set up the pump operating
level,

Rule 1 * According to inner water
level, Operating a certain
number of pump

e Until next sampling time,
Inner water . .
operating the pump, in or-
level der to decrease inner water
Advanced le?/el by initial pump oper-
ating level
rule 1

Depending on the rate of
change of inner water level,
Maintaion or decrease/in-
crease the pump operation,

Inflow@® < Pump outflow
Depending on the rate of
change of inflow water lev-
el, Maintain or decrese/in-
crease the pump operation,

Storage tank
Rule 2 inflow(@)
(Influent point)

Storage tank
inflow(@
(Influent point)

(Inflow@ + Inflow(2))/2

= Pump outflow
Depending on the rate of
change of inflow water lev-
el, Maintaion or decrese/in-
crease the pump operation,

+ Storage tank
inflow(
(The point

Rule 3

located about 2
minutes away
from influent

point)

9.6 m
LS 7T 7%/\1 7|51 EL. 11.52 m7} = A
I ES 7Hs A7 =5 A4 stk (Fig. 3).

Advanced Rule 12 Rule 13} Zo] §434]
YrE ASe 2 ARSI SR AR
ARl 9] 7ol wef g2 E THEAlT = W
Aol ofd, AR =9 E thx MET BU7HA
Z7|HZ7FsR oA - Sl HEES
= AHste] -0 25S AASHA Hr

HW.L 12.0m
2 6th pump (200m3/min x4 + 102m3/min x2)
11.52m
5th pump (200m3/min x4 + 102m3/min x1)
11.28nr
Available 4th pump (200m3/min x4)
water depth 11.04
h=3.0m "
3rd pump (200m3/min x3)
10.56m
2nd pump (200m?/min x2)
10.08m
1st pump (200m3/min x1) Operation
operation
9.60m feec)
LW.L 9.0m

Fig. 3. Operation logic of pumping station - Rule 1
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