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ABSTRACT

Stable operation of the dam and the river is directly related to the life and property of citizens, and hydrological
observation data reliability is essential to the safety against disaster. Even though real-time data acquisition with high
accuracy is needed for scientific and reliable water resources management, currently operating water gauges installed
on the upper and down stream of dams or rivers are not easy to be calibrated or corrected on site to ensure higher
reliability. K-water Institute has been operating an international accredited calibration laboratory for flows meters,
rainfall and water gauges. Rainfall gauges are calibrated in the fixed standard room or on-site. However, due to the
absence of on-site calibration procedure and system, on-site calibration for the water gauges are performed by an
external agency. Therefore, a development of standard calibration procedure and system for on-site calibration of water
gauges is needed to improve the reliability of observed hydrological data.
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Table. 1 Water level observation station status
i I, +=$A
River MOLIT | K-water | KRCC | NIER | KHNP | Total - T
Total 476 140 4 2 7 618
AHan Rci:\;er 11212 27 6 11515 21 4270 22
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Taehwa River 5 4 9 HSAEA e M-
Hoeya River 2 2
Geum River 80 14 2 96 Table. 2 The type and operating principle of the water
Sapgyocheon | 18 1 19 meters
Ma;?\)/’gg"@ 16 2 18 Division Type Description
Direct Water level readings indicated a staff
Dongjin River | 13 1 14 reading Staff gauge gauge
Seomjin River | 26 12 1 39 Float Water level read by the flute in line
Yongsan River | 43 2 45 Float with buoyant
Tamjin River 4 3 7 Reed switch | Reed contacts used by the buzzer
oher 16 19 35 Differential | Atmospheric pressure using
o o o Pressure | pressure | differential pressure measurement
HEA | EILGH SEEARIR(2014 7)) Air purge | Pressure by using air pressure
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Fig. 1 K-water Dam water meters status
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Fig. 2 K-water water meters type Status

290l 28 S2012

FREAZI/IE S A 193] 2fifel B 1t
o A4S wob AT A fstel ALg3 5 ek
h‘sra A A0 ofsto] 37 Agl
IO B W AES AT S U, 5

Aol 774 § 571718 W 0.2 el 2lck

o

3.1. wE K4

Fole 4] 917 9 28314 5907 5 v EA
AAE @A w7 93t ol e wAHALF
27hEE 240l el #0)x712)%%7](EDM
Electro-optlc Distance Meter)E ﬁ—rﬂi A &}a1, EDM

@8 45 MR oS 459 s Aol
o} olu} EDM % 5 w59 SAe wyHol
ofl §1215}0, FUL EAL HREE A2 2.
HIHEA 291 ol5Y WAL 0
29 33} g £3| % Wy
o W0} 9T, EAE FHYFOE ol 5o
SE= AES

= & ol8stol &

O ow

¥ foh 2

=

EDM

Fig. 3 The concept of mobile Non-contact water meters
calibration system
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Fig. 4 The concept of the model calculation formula
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Fig. 5 Block diagram of the calibration system
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Fig. 7 The production calibration system
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Table. 3 Standard equipment specifications and perform-
ance of the calibration system

Devices Ranges
EDM 0Om~300m
Level Meter +30°~-30°
o Temperature -40 C~+60 C
Humidity - ™= ity 0% R.H. ~ 100 % R.H,
Barometer
Pressure 225 hPa ~ 1 125 hPa
Straightedge Om~1m

Table. 4 Other equipment specifications and perform-
ance of the calibration system

Device Specification
-Intel Atom D525 1.8GHz, 12.1 inch
TFT LCD

-Input : Finger/Gloved finger/Stylus pen

-Power(XGP-ACF2)
-CPU(XGI-CPUS)
-C-NET(XGL-C22A)
-D/I(XGI-D24A)
-A/I(XGF-ADA4S)
-D/1 Terminal Block
-D/I Terminal Cable
-Base(4slot)
-Interface : RS232
-Ports : 8

-Rates : 921.6Kbps(Max.)

Data Processing
System

PLC
(LSIS XGT)

Multiport
(Multi-8U RS232)

TALUS -Bluetooth Spec. Ver4.0 + EDR
M (USB to -Ranges : Max. 100m
8 Bluetooth) | -USB 2.0 Hi-Speed
e WCS-232 | -Rates : 230.4Kbps(Max.)
m (Serial to | -Ranges: Max. 100m
Bluetooth) | -RS232 to Bluetooth
35 o™ S/W
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Fig. 10 Calibration Procedure Flowchart
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Table. 5 1st Test (Measuring test data submitted in 2010)

Indication Values(m) Correction Values(mm)
1.506 2.255 1
1.506 - 3.454 2
1.506 - 5.920 1
1.506 - 6.843 2
1.506 - 9.281 3

Table. 6 2nd test (Measuring test data submitted in 2013)
Indication Values(m)

Correction Values(mm)

1.517 - 2.262 1
1.517 - 4.151 1
1.517 - 5.927 1
1.517 - 7.701 1
1.517 - 9.928 2

Table. 7 3rd test (Calibration System Data submitted in
2015)

Indication Values(m) Correction Values(mm)
0.612 - 2.423 -3
0.612 - 3.968 1
0.612 - 5.414 1
0.612 - 6.934 3
0.612 - 8.726 5
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Table. 8 4th Test (calibration system data submitted in
2015)

Indication Values(m) Correction Values(mm)
0.674 - 3.076 -1
0.674 - 6.153 0
0.674 - 9.126 3
0.674 - 12.087 5
0.674 - 14.926 7

Fig. 11 Performance tests of the calibration system
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