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Abstract — Although Korea has three sides of the sea and numerous offshore facilities are located, the emission
management and regulatory system for HNS emitted from marine facilities is insufficient, and data for HNS man-
agement is not available efficiently. A system that can collect is required, and in order to manage HNS and efficiently
collect data, we are designing a data acquisition system based on biotoxicity monitoring device, LTE communica-
tion network, and RDBMS. HNS raw data generated by the on-site biotoxicity monitoring device is stored in a
device called RTU (Remote Terminal Unit) and transmitted to the HNS collection server through the 4G LTE net-
work. The HNS raw data obtained in this way are stored in the RDBMS server. For the communication network,
the system was constructed using the LTE mobile communication service, which is the 4th generation among the
Ist to 5th generation wireless communication networks. Although the latest mobile communication technology is
5G, the field of application of this study is far from large cities, mainly marine facilities, and the 4G LTE service
was selected because there are many areas where 5G communication networks are not currently provided. In this
study, this RDBMS was used for data management and data quality management. As a data quality management
method, data quality management was carried out using effective range diagnosis, internal correspondence diagno-
sis, and spatial diagnosis methods.
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Fig. 1. HNS observation system configuration.
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Table 1. Biotoxicity monitoring device generated data list

3= No. 3 =
TOXI# 54 % (Tox Index) %
BATH# ¥z vt 2o} 32 T
REAC# W3 A 8 A ¢
FREF# REF 7] g2 e
FSAM# SAM 7] uhgak AT
LREF# REF #-$- 5 22 A
LSAM# SAM HH-g 5 3 &5
CFAC# A (CF) A
COND# AR AEE ms/cm
RANG# =7 W9 (-99.9 ~+99.9) %

Table 2. Biotoxicity monitoring device equipment specification (plan)

T % Y &
Alo] 2 A A
LCD 10.1 INCH (1280%800)
Touch Type Capacitive Touch Sensor
CPU 1.2GHZ QUAD-CORE ARM CORTEX-A53
GPU DUAL CORE VIDEOCORE 1V MULTIMEDEA
CO-PROCESSOR
LAN 802.11 b/g/n Wireless LAN
Power POWER DC 5V-12V
e 9 919
ZE 25 15.00~35.00C
THEE L 80% MRt
AY ¥ AC230V/50~60 Hz
b AE 1.0kW
9 3
271 ﬁgﬁ);alog(]) x 500(HXDXW), &8 37| ¥ 3%
o
=gk 60 kgs

2.4 M SMY L
A BAEE o] 54S HASH: BAoEA Falg o] g3l
QA ot} A RE AlFshis B4 7 AL 9tk
O] F A1 1A 1983 /g A n] ARt 7}35& opdg 1 Bl

WA o MRIAZF ARE QI B, G5, T Sl ARSSE
TACD(Total Access Comunication System), RC2000(Radicon

Table 3. Comparison of 4G VS 5G Frequency Characteristics
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Fig. 2. Comparison of 4G VS 5G Frequency Characteristics.
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Fig. 3. LTE network equipment configuration.
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Table 4. Control Station VPN Equipment Specifications

ey PERE
A=A SecuwaySSL U V2.0(A 591 7)
CPU 2.0GHz
Main W52 8GB
TRAMS Ei=C ket 2TB
Q1E] o] A 1000TX x 6Port
ZA| AL} 30 user licence
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Fig. 5. RTU 10 module.

Table 5. 4G LTE Modem Specifications

Table 7. Database Server Specifications

= “HA AFE

S-AA A MicroSoft Windows 2019 Server
CPU : Intel xeon 8Core CPU ©]7
Memory : 16GB ©]/¢
HDD : 500GB ©]7¢

41 . TCP/IP
A : CDMA, KT+ (DSU)
0OS : Windows 2008 Server ©]
FrameWork : NET FrameWork V4.X°|/¢
AR BREFY(TCP/IP Bt E4T)

T A AR
CPU marvell 88F2681/2.1GHz
RAM 512M
=a Ethegﬂgtzlg’zrgt 1(1 00M)
- ch
Console RS-232C(RJ45)

QlE] o] A~ LED 8ea PWR, STA, ALM, CON, TX, RX)

oFgL} 2<LEL 1ch
T DC24V (B3t sW/H ] 7W)
PEEX 108 * 38 * 90 mm
AFg e 0~55C
RIEATIB A g
2= DIN Rail &%
DI/DO DI3%, D047

Table 6. Real-time HNS collection server specifications

T A AR

S-AA A MicroSoft Windows 2019 Server
CPU : Intel xeon 8Core CPU ©|/¢
Memory : 16GB ©]
HDD : 500GB ©]%

YE T 87 41 TCP/IP
B0 €] Wo]~ $7  Tibero DB 5.0
OS : Windows 2008 Server ©]
FrameWork : NET FrameWork V4.X°|4
AR HoM(TCP/IP B2t E4))
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Fig. 6. Network configuration between laboratory and field monitoring device.
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