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Implementation of an operation module for an integrated network management system

of ship-based and offshore plants
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Abstract: This research connected network equipment, including CCTV, PAGA, IP-PBX, and Legacy, in order to enable the operation
and configuration of internal IP-based network equipment in maritime plants and vessels, both in the field and from remote places,
and to allow for the support of remotely controlling such equipment. It also realized an operating program for the integrated net-
work equipment management system to enable the monitoring and control of equipment status, operation condition, and notifications
from distant places. By applying the operating program to satellite stations and vessels sailing on the sea, a performance test was
conducted to evaluate data loss and transmission/reception delay in the communication section between the land and vessels. As a
result, this research verified the normal operation of CCTV control and of real-time monitoring and control of the network equip-
ment, including PAGA, IP-PBX, and Legacy under the FBB and MVSAT environments. It was observed that the transmission of
CCTV video images with a large volume of data as well as the transmission and reception of voice data were found to be slightly
delayed, indicating the need to develop technology to compress and convert data for real-time transmission and reception.
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Table 1: Requirements of broadband service [6]

Segment Goverment Merchant Passanger & d | aca
VOIP, CLAN, High| VOIP, CLAN, | VOIP, CLAN, o saclfic Ust
aooli speed data, Internetl Internet Kiosk, | Intemnet Kiosk, @ 5
cfiins Kiosk, crew | vessel SCADA, |WIFI POP GSM
welfare, fleet operation, |Pico- Cells S & ﬁ
tele-machine crew welfare F FREVALL FIREVALL cerv
mafat:ata 2Mbps + 512Mbps + | 2Mbps + — am—
i ===
service continuous data +| continuous data [continuous data ﬂﬁ

Ny v S SERV : |
charact- RS SERVER INMS SERVER NETWORK  AMSFHIRE

bursting IP + bursting IP | + bursting IP

isti . .
:grs;,ilg: . Global & . Figure 14: Diagram of INMS system
Global & regional . Mostly regional
coverage regional
terminal EMI/EMC Footprint on | depends on
constrains environmental bridge vessel size
budget/
> US$ 10K US$ 3-10K > US$ 10K
month

Table 2: Maritime satellite communication system [7] Figure 15: Onshore test environment (Geumsan KTsat satel-

System | Band Bandwidth Comment lite center)
marsat €| L |0 KPS Packel e s hort el
oriented
Inmarsat L 128-450 Kbps GMDSS, supports
Fleet internet

Any, tpical 64-512

VSAT |C, Ku, Normally ont deep
shared link| Ka Kbps, Shared by sea.
several users.
VSAT C Ku Any, depend on price.| coverage varies ; "
dedicated ’Ka ’| dedicated capacity to | with system and Figure 16: Offshore test environment (ship-Hyundai
link user price. JAKARTA)
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Table 3: INMS function test item

Monitoring Control
- alarm information - speaker group control
PAGA . . o
- receive voice data - transmit voice data
ppppx | Status information of | yp by et control
telephone
CCTV CCTV data CCTV camera control
tatus inf ti f . .-
Network status orma_ on © switch description control
Network equipment
Legacy AMS information -

33 A2

3.3.1 PAGA

PAGA & A5S A7) flstd dAANA sSE
WE @ Hubo] Ax¥ PAGAS AHl RUEHI PA
(Public address)®] ~T# 1F AH Alo] B FAduolH =
g 7% AldE Tkt

PAGA EE9 JH EUHZ 7% AIE2 1,024 byte,
Table 49 87} L#AR 10224 byte, ElY 12 byte, &
11,260 byte= T/ ¥ PAGA “gH]9] e ARE 4AA 4
] 4=Al&}e] Table 5, Figure 173} 7-0] MVSAT 3H7 ol A=
B3t 150.8 ms, FBB 7ol A= Hf 480 ms7} 22532
H, ' 7] YA oR S-S sl

PAGA EE9] Ao 75 Alg2 AAA A SGZANE
9 Adute] AX)¥ PAGA V& F3f MEd Fiol 5
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Table 4: PAGA status data sentence

SIRRIRS E AN PE R R

Time(ms) 8 MV SAT(m onitoring) FBB(monitoring)
600
5498
497
451.1 1377
400
200 —
1507 147.9 1464 157.1 152.5
0 l I l I I
1st 2nd 3rd 4th 5th

Figure 17: PAGA module monitoring function test result
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= &l 1,024 byte, PAGA 239A & &3 HHE 9,089
byte , B 12 byteZ T =1 dgelA] dAA ] Ao H
o]E]Z 413+ A3} Table 6, Figure 187} 7+o] MVSAT 3+
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Table 6: PAGA speaker group output control function test
result

Item Contents

PAGA status PAGA status information
Alram general alram Alram generator PCB failure
No.l AMP AMP failure

G/A main power GA main power failure

NO.1 main power No.l main power failure

Main control power Main control poser failure

GA emergency power GA emergency power failure

No.l emergency power No.1 emergency power failure

SP Line

Speaker line short/cut/ground

Table 5: PAGA alarm information monitoring function test

result
Data(byte) Time(ms) Speed(kbps)
MVSAT 11,260 150.8 5834
FBB 11,260 479.7 183.4

StarwlA 2 Yo g 3ks| %] #4048 A|7%(2016.9)

Data(byte) Time(ms) Speed(kbps)
MVSAT 10,125 310.2 255.0
FBB 10,125 528.0 149.8
Time(ms) ¥ MV SAT(control) FBB(control)
600
5204 534.5 5309 530.9 5239

400

299.6

319 3151 3127 305.4
200 I I I I
0
1st 2nd 3rd 4th 5th

Figure 18: PAGA module control function test result
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Table 7: Voice data receive function test result
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Table 9: IP-PBX telephone status information monitoring

Data(byte) Time(ms) Speed(kbps) function test result
MVSAT 3,545,924 452508 6122 Data(byte) Time(ms) Speed(kbps)
FBB 3,545,924 129,815.1 2134 MVSAT 96,100 1,269.5 3914
FBB 96,100 3,795.7 197.8
Time(ms) = MVSAT(monitoring) FBB(monitoring)
160,000 Time(ms) = MV SAT(m onitoring) FBEB(monitoring)
1351343 0
131291.6 131291.6 252, _
I 123672.0 1282525 | 3870 3870 37918 3716.7 37352
3600 |
80,000 2700 -
450448 452656 45265.6 454140 45265.6 1800 -
40,000 B 12834 1279 1279 12513 12555
900 —
0
1st 2nd 3rd 4th 5th o
1st 2nd 3rd 4th 5th

Figure 19: Voice data receive function test result

Table 8: Voice data transmit function test result

Data(byte) Time(ms) Speed(kbps)
MVSAT 3,545,924 106,466.3 260.2
FBB 3,545,924 208,289.7 133.0
Time(ms) = MVSAT(control) FBB(contral)
240,000
2082897 2067353 209867.7 209867.7 2067353
180,000 —

120,000

50,000

106959 6

107374.2

1065482

1057349

105734.9

Figure 21: IP-PBX module monitoring function test result
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Table 10: IP-PBX reset control function test result

Data(byte) Time(ms) Speed(kbps)
MVSAT 10,810 337.5 250.2
FBB 10,810 580.0 145.6
Time(ms) MV SAT(control) FBB(control)

[ I l 1 1 1
1st 2nd rd 4th 5th

Figure 20: Voice data transmit function test result
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Figure 22: IP-PBX reset

control function test result

3.3.3 CCTV
CCTV EE2 AR A
I} CCTV Ao} 7% Al?é—%
@ "oy EUHH
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Table 11: CCTV data monitoring function te:
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3} Table 11, Figure 233} o] MVSAT $-7 A

7,613.07 ms, FBB 37 oA =

3 202,772.28 ms

of P Fale] tha AAPL Hskeleh

—aa T

st result

Data(byte)

Time(ms)

Speed(kbps)

MVSAT

5,242,880

67,613.1

605.8

FBB

5,242,880

202,772.3

202.0

Time(ms) = MVSAT(monitoring) FBB(monitoring)

240000

206868.7 1998049 2017734 2017734 2037811

180000 —

66928 1 67702.5 67257.8 68153 1 68039.9

FErEnen

Figure 23 CCTV module momtorlng functlon test result
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Table 12: CCTV camera control function test result

Data(byte) Time(ms) Speed(kbps)

MVSAT 10,196 320.7 2484

FBB 10,196 571.4 139.4

Time(ms)

=MV SAT(control) FBE(control)

700

5 5772
573.1 569 s61 5772
600

500 —

400

3212 3212 3199 3225 318.6

1L

Figurés‘24 CCT@1 camera control

functlon test result

3.3.4 Network
Network 252 YAX]ol| A dgol| A
of guig Helsha, o] 44

A WEAT A

otz Y o] ste] z] #4078 A7Z(2016.9)

HIE T 7] 78l BUE ] vlo]El= &l 1,024 byte, SNMP
71 23712k, switch, server, legacy AE] HE7F 3E3HE g
AR 51,018 byte, HIY 12 byte, & 52,054 byte?] TloJES )
ZAX|o| A 42213+ A} Table 13, Figure 259} 7-0] MVSAT 39|

A= Ht 753 ms, FBB 740l 4t 2,100 ms7} A8 F %0
w, 3T 7)5o] YA oRE FAskS BRIt

Table 13: Network equipment status information monitoring
function test result

Data(byte) Time(ms) Speed(kbps)
MVSAT 52,054 753.1 540.0
FBB 52,054 2,100.6 193.6
Time(ms)

= MV S AT(m onitoring) FBB(monitoring)

2,500

21071 2096.3 2096.3 2107.1 2096.3
2,000 |

1.500 —

1,000

) ] 1 1 1 1
o
1st 2nd 3rd 4th 5th

Figure 25: Network equipment status information monitoring
function test result
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1,024 byte, 474 ¥4 AKX 21,228 byte, HY 12 byte, =
22,264 byte®] 278 WA vlo|HE F3f AR oA At d
X%l 2292 €] Description “§ 1.5 W73+ 23} Table 14, Figure
263} o] MVSAT 3H4ll A= He 729 ms, FBB 3782 H
1,264 ms®] tlo]E] A A|Fko] Ag¥glon, 6HD* 2912]¢]
1;]]E043_ X]—u],q HX%O] xb\]—x—l_i ]:ﬂ7:] UE _' o]—OE‘E]—

l

Table 14: Switch description control function test result

Data(byte) Time(ms) Speed(kbps)
MVSAT 22,264 729.0 238.6
FBB 22,264 1,264.1 137.6
Time{ms) =MV SAT(contrel) FBE(ceatrol)
e 1279.0 12604 12604 12513 12696
1,200 |
1,000 |
800 ——70e e Ty
600 —
100 —
200 -
[
2nd

Figure 26. Sw1tch descrlptlon(Network equlpment) control
function test result
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3.3.5 Legacy(AMS)
Legacy 55 YAA| A d7gel] X5 AMS FH| o] A
=¥ 4R RUHY 7les APtk AMS A=

T o)z ] 159
2H JP& 74 BES A} J15S A HUHY
ke TR AMS BUHE ol d 1024

byte, General, Fire, CO2, deadman, Machinery, Gas, ENG.
shutdown, ENG. R callol] th3F <341 9204 byte, El1Y 12
byte, & 10,240 byte®] HO|EE UZAX A G413 A}
Table 15, Figure 273} 7Z2o] MVSAT 7ol A& H 138
ms, FBB $-7 X& et 417 ms7} 2853001, sd 7]
ol AAHoR FATE BT

Table 15: Alarm monitoring function test result

Data(byte) Time(ms) Speed(kbps)
MVSAT 10,240 138.3 578.6
FBB 10,240 416.7 192.0
Time(ms)

=MVSAT(monitering) FBB(monitoring)

500

430.1 5
404.0 #2111

300

200 —
1476 13890 1358

) ] 1 1
o
1st 2nd 3rd

Figure 27: Alarm monitoring function test result
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