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Abstract - Aids to Navigation (AtoN) contribute to preventing marine accidents and protecting marine environment by providing various
Information such as location information etc. to ships. Recognizing the importance of the AtoN, a 24 won of the AtoN service fee is
charged for ships entering and leaving international trade ports. However, while the 24 won of the AtoN service fee has been maintainea
since its establishment in 1999, the demand for new roles of the AtoN service or autonomous shipping and smart port operations, etc.
has gradually increasing with the change of shipping and port 4.0. Thus the purpose of this study was to estimate the appropriate level
of the AfoN service fee in accordance with such changes in the shipping and port industries. To accomplish this, a method of recovering
the total cost was introduced to the PROOF( Pyeongtack Regional Office of Ocean and Fisheries). It is estimated that there are four
cases in which estimation of the AtoN service fee is estimated in two cases year by year and conversion year, the AtoNs of PROOF
are classified into the all and part of a ship using the trade port. As a result of the estimation, the AtoN service e of PROOF is
estimated at 53.78-71.62 won (as of 2019), and 29.78-47.62 won is higher than the today at 24 won. The results of this study can be usea
as usefill basic data for the operation of budgets and policy management considering the role of the AtoN.
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Table 4 Total cost(2003-2019)
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Table 6 Total cost by each Case(2019) uint :© won

Service fee Total AtoN Rate
Case | AtoN | Botimation cost(A) SF(B) (B/A)

Case 1| All |Converted 2019| 67.4bil 29.8bil 44.25%

3 B8 FEIEA(2003-20199)= 7%
=

Table 5 AtoN Classification by port enter & depart

AtoN| LH. | LM. | LB. |Buoy| Rac | FH. | O.W. AAt?é\I Total
All | 33 18 | & 3 3 2 2 14 | 155

Part | 13 9 65 2 3 2 - 13 | 107
Ed gREAolgrel dud FFde AT o

2y Feloz FRAT. SAFAe AEy frle] FHuE

EASEE nelstel TN, dRd Foe 74 AR

Year | Facility Ship Labor |Maintenance| Total - - S
2003 1,091,768 0 72755 642.800] 1807324 Case 2| Part |Converted 2019| 47bil 29.8bil 59.13%
2004 775,354 o] 121,198] 1454008 2,350,560 Case 3| All Each year 5.6bil 3bil 55.58%
2006 | 1582118 0 172116] 2622563 4,376,798 Case 4| Part | Each vear | 45bil 3bil | 6844%
2006 | 1,290,752 1190616] 273830 1,709,737 4,464,994
2007 | 4251943] 149893| 356,767] 531521 5290,124
2008 | 161199%| 159,703] 376,769]  1,113000] 3261467 Z7% 297} Table 63 7o) 20199 7]% Case 1°]
;803 1’1‘?% 1387222 324?3 152’3’;03 1,207,0§7 6749191, Case 27} 470219, Case 3 56219, Case 47} 45914
1 741 180921| 297,67¢ 421,275 1,641,106 ) )
: ? z 2 — ) L3St o] 2 ASE FZTAo|LEE Fo 2 H
2011 | 1233591] 396056] 56909| 527,000 2,725,744 It 23 018 ATd FRAXIE2E 7IE2= A7t
2012 | 1,079213| 547.999| 732,592 647692 3,007,497 44.25%-68.44% G0t} ol = IR EA AT A, AEG
2013 | 1847258 666623 776488 2544421 5834790 2 BNE o3 A So] ¥z Aol Lns)l s RES
2014 | 581,635 709937 786,789  3693070| 5771432 GHo welZa 9o
2015 | 1594571 602541 761,087] 6606000 9564,199
2016 | 1219934 402912] 693203]  4834,000] 7,200,100 el i xioin
2017 | 1861433| 448,156| 803086|  971,000] 4083675 4.2 2HX|0IER Case¥ FTZ
2018 | 999692| 597872 793521  1,184000] 3575086 o =
’ ) ’ 64, 010, 1) Case 1 2 Case 2(3H3F 22917
2019 | 1932859] 525,062 887,340  2221,048] 5,567,190 ) Case 1 5 Case 2(24% S247D
Case 1& Bu3 AAFREA thsfe] 2t Az Bt
F43% 749-olal, Case 2= AT ZFEA 0 thste] ZF A=
4. WEiyd SEREX0IZSE FH At 2 3 4% A9k FRYME 4 And BEe S
Agate] FANNE AEAAT, GAETE 24 A T
EAOIGE FAEFE AR T U L ¥

62.12¢, Case 27} 464891 2.2 FA ¥ o 1564¢ 9] 2fol&
Hola giuk. shARE FA FapE AL Sl R EA 08524

/=) BT} 2248-38.12<4(1.93u - 2.58u) = =4 = ATt

Table 7 AtoN service fee of Case 1 & 2(2019) unit : won

Case Converted Accumulated AtoN
Total cost Charge GT Service fee
Case 1 67,412,305,890 1,085,250,000GT 62.12
Case 2 50,442,775,998 1,085,250,000GT 46.48
Fig. 2= AxHd Case 13 29] &2 HE A o] &R FHAH o]
o} A gto] 93k R FA|o]&FE Case 1°] 53.87¢
q

874
(2012l A 76.374(2007) 2.8 1959 9] 2fo]E Holw, 7
T+ 655290tk TS Case 2+ 43.629(2013x)el A 69.89¢
(2006 ) 0.2 262792 zlo]E Hola Hit 5378 0]t}
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Table 9 Estimated AtoN Service fee vs Today  unit : won

Factor Case 1 Case 2 Case 3 Case 4
Today 24.00 24.00 24.00 24.00
Estimated Average 65.52 53.78 71.62 59.24
Flg. 2 Each year AtoN service fee of Case 1 & 2 Difference 4152 2978 4762 35.24
2) Case 3 % Case A= F247h Today contrast(%) | 2730% | 224.1% | 2084% | 2468%
Case 3& W4 AAF=EA thate] 7 Awnz 54
B3, Case 4= ARREA dako] 7 drwz 24 d
- - 2.
o £2U7bE Table 69] A71E A gy 297 2 45 5.8 =
B W& PRZEAo]EEE Table 83 o] 20199 7]F ) ) ) ]
Case 39] 43184, Case 47} 35079122 #4590 ™ 8119 FARE olgohc Avpel ARl Fe-IAYE U=
o] ZJo]2 molT Qom, Case 1/29] ¥late] F2EA| o] &g sty el e Seluer AdioHExEA, A, i)
C et S Caco 129l AeAE dal e SEEAE B olgshl An. & Qi ARgs 9
it FZEA | LR(UN/E) BT} 11.07- 19189146170 = o1 BHAS FEUE Apgsta ddsain. JHdS
N, ke Q7w A3 Bl Frel W s o
3L AA .
: 3 Qe A, Fa og Add] FEEAe] A4 B
F2RA A)ehA Sol Bad DA A, Feld olgu
Table 8 AtoN service fee of Case 3 & 4(2019) unit : won ° 1 7] e ] ° ] i ] e ]
o Al AeH s FRAX0|EEE FE 98 &IFF20)
Cases Total Cost Charge GT Se r%itgfle\lfee Fojorshe AAEFA T wheEta] B Aol A= 19999 AAH
Case 3| 5567199614 | 128916667GT 4318 FREA IR 24310] 200l A AAMAE FREA A
Case 4 | 452069280 | 128916667GT 35.07 A8 Avnsgton, o Ax FERIAClERS] UK

I~

Fig. 32 7 A= Case 3/49] F=ZFA|ol& 5 F4 23 o]
o A= g2 EA0]EFE Case 32 74Foll 129.329(2015

1) o] & < W) o 1o 2}o]2 Ho|w ¥ st Ay} BHBhelA 62902 FAEY. ol dAlY =R
o Ke) Z = ot
DelA 2L61(2011d) o= 107.7191e] Aol & Hofm, Bt ol g thy] A 42919 <lAto] el &Fx|uk =

I
71.62¢€eltt. mES Case 4% 103.07€(2007)ol A 19694 |

Aol g Aute] Q& Fae ¥iete] HrlHct Mg (24
(20119) 0.7 83389¢] Aol Ho|m, Wit 59240t} NG AINE - 15480008 EIHEE Aol m e
186%0l algdtow FuuAolgus Frd dAdsisigd
Aule Ao Ql4e Bele f glerme € Todgue] @
A 5o melste] BAMoR s BaAe] ot
v A4 \u— A Sa), YREAC SO BY THS AT Begol 9l
o . oo o aEER aF, AR a7 5 AgUFEe] viEe] #d
0 Yo Watel wheh gFo] AAE L QAW FREA | EHE: B
: B 0w ow W W W W v W wn TR SN g WASE Ytk B ATE Ealo
Fig. 3 Each year AtoN service fee of Case 3 & 4 1999d A A4e FZEAo|EE 2499 AETAE oA 7A
go1at 4 ol webd B BAoh §AS fEe] B2 EA
Felgo] FREA ] A5e fA L, AP B g o] FEE AHTAY Padin
2 98 uld 2006 mEt Bagelo] Aolaith o= 2o AM, FTU/ Aol Bad FARFES ARstoo} &
7ke] zpol7t wrAlEl= YQlo] H o Cased I2HA o] & L E AT HYY R Aol EE FAETES A
B 23 golg moli gt} %A Aol olate] FAGAT ARG S AL v
Table 9= Hego] 7} Case ¥ FEEAo| 48 it 24  ZAEZ vldshd 27] fiolth FuA: 38 oL
23} A4 2NN S vad Aotk Table 99 2ol H AT FFAInE HPWENAAN S nelF FARFE
2 29789014 Au] 476290¢] HFolE molw o), Felge  He AR Fast Yot
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