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            Abstract
          
        

        
          The port of Gwangyang, specialized in handling, has a higher ship waiting cost than other ports. This study is to research the cause of the ship waiting ratio of the dedicated oil terminal, to model ways to improve it, and to find a way to reduce the waiting time of the ship by using a simulation technique. According to the survey of Stevedore and Shipping Company, ships waiting during anchorage are caused by the problems of the berthing facility, the operational skill of cargo handling and the cargo handling facilities, such as the loading arm. We set two scenarios which are the most important reasons for ship waiting. The 1st one is to improve pump capacity to a minium of 162 MT per hour in order to shorten the berthing time. The 2nd one is to limit hose connection time to within 2 hours based on the 1st scenario. As a result of the improvement of pump capacity, average ship waiting time is reduced to 2.3 hours from current 28.1 hours, average ship waiting ratio is reduced	to 18.9 % from the current 165.9 %, and berth occupancy ratio is reduced to 66.5 % from the current 85.7 %. With limits to hose connection time and improvements in pump capacity, average ship waiting time is reduced to 1.98 hours instead of the current 28.1 hours, average ship waiting ratio is reduced to 15.0 %, berth occupancy will be reduced to 64.8 % and the calling ships increase to 1,414.
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      Ⅰ. Introduction
      The oil port has a high ship waiting ratio1) due to the characteristics of oil handling with dedicated	handling equipment. Especially the shipping company calling at Gwangyang port in Korea has to pay a high demurrage cost due to its high ship waiting rate. From the National Assembly audit report (2017.9) to Port Authority in 2016, the Gwangyang Port recorded a 5.2% ship waiting ratio, as a result, the loss of Gwangyang Port is reported 38.9 million USD over 3years. The purpose of this study is to identify the causes of ship waiting at Gwangyang port and suggest strategies to improve them.

      The ship and cargo waiting ratios at anchorage are	one of the criteria for determining how many berths develop and the level of operational efficiency and	the service level for a shipping company.

      A few researches have carried out about ship waiting ratio since the 1970s. Goss and Mann (1977) proposed the long-term opportunity cost is defined as the congestion cost of the ship	waiting. Beth(1985) insisted that ship waiting, which is the cause of port congestion, should be understood from the view point of ship’s owner or shipper. Chang and Kim (1993) estimated the daily time cost by ship size can be measured under assumption that	the	ship's port stay cost has exponential function.

      Park et al. (2009) insisted that the waiting cost per ship, waiting time and port waiting costs is an important indicator for port users to measure port	service level. Sa and Cho (2009) have studied about the cause of ship waiting of the bulker and	proposed the efficient management plan for solving	ship waiting of bulker.

      Sa and Choi (2009) conducted hypothesis test to determine the five factors such as ship loading capacity, port characteristics, location, time of arrival and cargo	throughput per ship in affecting factors of bulk ship waiting of cargo ship.

      Lee et al (2015) selected ship waiting ratio and berth occupancy ratio of port as service level of port. Kim and Kim (2016) insisted that the Port Performance Indicator(PPI) of ship waiting ratio is important	factor of the decision of port selection by shipowner and shipper who are port customers. In the summary, the above papers deal with the ship waiting ratio, the ship waiting time and cost are important factors to	measure the port service level.

    

    

  
    
      Ⅱ. The Survey of Terminal Users and Data Analysis
      
        1. The Survey of Terminal Users 
        The petrochemical terminal as a case study has two berths of 300m in LOA, alongside the capacity of	two 10,000 DWT vessels simultaneously and the handling capacity of two million tons per year.

        
          <Table 1> 
				
          

          
            Specification of Petrochemical Terminal
          
          

        

        
          
            
              	Berth
              	No.1 
              	No.2
            

          
          
            	Alongside Ship Capacity
            	10,000 DWT
            	10,000 DWT
          

          
            	Length
            	115 meters
            	115 meters
          

          
            	Loading Arm
            	16 sets
            	16 sets
          

          
            	Loading Arm Owner 
            	Industry Mgt	Agency
            	Industry Mgt Agency
          

          
            	Using Shipper 
            	Hanhwa Chemical 
            	Hanhwa Chemical 
          

          
            	Loading Arm Specification
            	Flange
            	6
            	6
          

          
            	Pillar
            	10
            	10
          

          
            	Arm
            	8
            	8
          

          
            	Line Inch
            	8
            	8
          

          
            	Flow Rate (MT/Hr)
            	300
            	250
          

        

        

        In order to find ship waiting factors, the procedure of research is established as [Fig. 1].

        
          
          

          [Fig. 1] 
				
          

          
            Procedure of Research
          
          

          

        

        A qualitative analysis of the cause of ship waiting was made by interviewing the Stevedore Company,	Shipper and Shipping Company from May 1st, 2017 to June 30, 2017. Question items are listed as <Table 2>.

        
          <Table 2> 
				
          

          
            Question List for Terminal Users
          
          

        

        
          
            
              	No
              	Classification
              	Question Items
            

          
          
            	1
            	Berth	Facility
            	Berth size for large ship
          

          
            	2
            	The number of berths
          

          
            	3
            	Handling Facility
            	Pump capacity
          

          
            	4
            	The diameter of pump line
          

          
            	5
            	Oil tank storage capacity
          

          
            	6
            	Oil tank line pressure
          

          
            	7
            	The number of loading arms
          

          
            	8
            	The location of oil tank
          

          
            	9
            	Pipeline layout
          

          
            	10
            	Operation & Management
            	Terminal worker skill
          

          
            	11
            	Cargo sampling at berth
          

          
            	12
            	Cargo tank cleaning at berth
          

          
            	13
            	Berth allocation for ship
          

          
            	14
            	The working time of handling 
          

          
            	15
            	Loading arm allocation to ship
          

        

        

      

      
        2. The Implication of Survey
        According to the survey, the ship waiting in the anchorage are caused by the problems of the berthing facility, the operational skill of cargo handling, and the cargo handling	facilities such as loading arm.

        Factors related to the operational management system can be listed as the delay of oil sampling, the delay of	loading master's arrival, the delay of operator's shift in the manufacturing factory, the delay due to piping chilling before cargo handling in order to reduce pipeline pressure, the unbalanced loading arm allocation. Factors related to the loading and unloading facilities can be listed as the lack of piping capacity, the poor performance of liquefaction facilities, the lack of loading arms, the lack of tank storage capacity, and the insufficient pump capacity. With the causal finding of ship waiting, the diagram for representing causal effect is shown on [Fig. 2].

        
          
          

          [Fig. 2] 
				
          

          
            Causation of Ship Waiting
          
          

          

        

      

      
        3. The Analysis of PORT-MIS Data
        Data of the petrochemical terminal over 10 years from 2006 to 2015 collected from PORT-MIS is analysed. The data extracted from the database as the factors influencing ship waiting are composed of average ship size, the number of inbound of outbound vessels, total handling volume, and the average cargo handling volume per ship and ship waiting time.

        According to the data analysis, the average size of calling vessels increased from 1,658 GT in 2006 to 4,173 GT in 2015, showing an annual growth rate of 10.8%. The number of inbound and outbound vessels of the terminal increased from 156 vessels in 2006 to 759 vessels in 2015, showing an annual average growthe rate of 19.2%. The total handling throughput of the terminal increased from 243,000 MT in 2006 to 1,339,000 MT in 2015, showing an annual average	growth rate of 25.5%. Average handling cargo per ship increased from 1,563 tons in 2006 to 2,486 tons in 2015, showing an annual average growth rate of 5.3%. This means that as the scale of the ship becomes larger, the volume of loading and discharging increases proportionately.

        The annual ship waiting	time increased from 2,032 hours in 2006 to 25,946 hours in 2015, showing an average annual growth rate of 32.7%.

        
          <Table 3> 
				
          

          
            Performance Trend of Oil Terminal 
          
          

        

        
          
            
              	Year　
              	Number of Ship Calling
              	Total Ship waiting Time
              	Total Cargo Volume
              	Ship Size
            

          
          
            	2006
            	156
            	2,032
            	243,795
            	1,658
          

          
            	2007
            	610
            	13,397
            	1,220,370
            	2,533
          

          
            	2008
            	563
            	13,863
            	1,280,003
            	3,116
          

          
            	2009
            	688
            	17,723
            	1,464,940
            	3,264
          

          
            	2010
            	752
            	28,554
            	1,614,493
            	3,391
          

          
            	2011
            	868
            	37,525
            	1,941,933
            	3,747
          

          
            	2012
            	838
            	43,055
            	2,170,417
            	4,165
          

          
            	2013
            	806
            	27,330
            	2,028,773
            	4,078
          

          
            	2014
            	544
            	17,395
            	1,339,423
            	4,209
          

          
            	2015
            	759
            	25,946
            	1,886,594
            	4,173
          

          
            	CAGR
            	19.20%
            	32.70%
            	25.50%
            	10.80%
          

        

        

        Additional analysis of correlation between ship waiting time and other factors like the number of calling ships, cargo volume and ship size gives an insight to solve ship waiting problem, As a result of the correlation through 10 years data by SPSS, the number of calling ship has 88.8%, and the cargo handling volume has 91.2% and the ship size has 75.3% relationship with ship waiting time shown on <Table 4>. As the correlation is close to 1 and authors infer that the number of ship and cargo volume factor cause to prolong ship berthing time and to increase ship waiting time.

        
          <Table 4> 
				
          

          
            Correlation of Ship Waiting Time, Number of Calling Ships, Cargo Volume and Ship Size
          
          

        

        
          
            
              	Relation
              	Number of Calling Ships
              	Total Cargo Volume (MT)
              	Ship Size(GT)
            

          
          
            	Ship Waiting Time 
            	88.8 %
            	91.2%
            	75.3
          

          
            	Significance Probability
            	0.001
            	0.000
            	0.012
          

          
            	Number of Sample
            	10
            	10
            	10
          

        

        

      

      
        4. Analysis of Stevedore Time Sheet 
        Data of the oil terminal over 3 years from 2013 to 2015 collected from Stevedore's time sheet is analysed. The total number of data records are 1,264 over 3 years, The data	extracted from the time sheet as the factors influencing ship waiting composed of “ship name”, “shippers”, “classification of goods”, “cargo handling volume (MT)”, “Gross Tonnage”, “Hose connection	time”, “start of unloading work”, “work start time”, “work completion time”, “hose separation time”, and “departure time”.

        
          1) Analysis of Ship Handling Productivity 
          The average ship handling volume per hour is 147.5 MT, the maximum is 2,375.0 MT, and the minimum is 4.0 MT, and the standard deviation is 122.3 MT.

          Referring to the distribution of ship handling volume per hour, the percentage	under 25 MT is 2%,	50-100 hours is 25%, 100-150 hours is 38%, 150-200 MT is 19%,	and over 200 MT is 15%. In the [Fig. 3], X axis represents the interval of ship handling volume per hour and Y axis means the percentage of the number of calling ships on the value of X axis.

          
            
            

            [Fig. 3] 
				
            

            
              Current Ship Handling Volume Interval	Percentage (Unit: MT)
            
            

            

          

          If ship handling volume per hour is improved over the minimum criteria, the ship waiting time will be certainly reduced.

        

        
          2) Analysis of Hose Connection Time of the Vessel
          The average hose connection time of the vessel	is 1.4 hours, maximum is 19.4 hours, which excluded	extreme hose connection time over 20 hours, minimum is 0.2 hours, and the standard deviation is 1.93 hours. Generally speaking, hose connection work is mostly taken short time within 1 or 2 hours, but sometimes	it take longer time abnormally. The reason why it takes longer time is explained as there is dual operation like handling two types of cargo on one hose. Referring to the distribution of hose connection time, the percentage under 1 hour is 57%,	1-2 hours is	30%	and over 2 hours is 14%. In the [Fig. 4], X axis represents the interval of hose connection time and Y axis means the percentage of the number of calling ships on the value of X axis. As a result of the interview with the shipper and	Stevedore, it was expected that the reduction of the hose connection time within 2 hours would dramatically reduce the ship waiting time.

          
            
            

            [Fig. 4] 
				
            

            
              Current Hose Connection Time Interval Percentage (Unit: Hours)
            
            

            

          

        

        
          3) Analysis of Ship Berthing Time 
          The average berthing time of the ship2) is 13.6 hours, the maximum is 80.3 hours, and the minimum is 1.2 hours and the standard deviation is 7.3 hours.

          Referring to the distribution of berthing time, the percentage	under 6 hours is 6%, 6-12 hours is 38%, and 12-18 hours is 38%, 12-24 hour is 10%, over 24 hours is 7%. In the Fig. 5, X axis represents the interval of ship berthing time	and Y axis means the percentage of the number of calling ships on the value of X axis. It is expected that the reduction of the berthing time through the improvement of the cargo handling facilities will reduce ship waiting time.

          
            
            

            [Fig. 5] 
				
            

            
              Current Ship Berthing Time Interval Percentage (Unit: Hours) 
            
            

            

          

        

        
          4) Analysis of Ship Waiting Time
          The analysis of the time sheet shows that	the average waiting time is 26.2 hours, the maximum is 229.9 hours, the minimum is 0.1 hours, and the standard deviation 27.0 hours. According to the distribution of vessel waiting time, the percentage of waiting ships under 6 hour is 23%, 6-12 hours is	10% and over 30 hours is about 5%. In the [Fig. 5], X axis represents the interval of ship waiting time and Y axis means the percentage of the number of calling ships on the value of X axis

          
            
            

            [Fig. 6] 
				
            

            
              Current Ship Waiting Time Interval		 Percentage (Unit: Hours) 
            
            

            

          

        

      

    

    

  
    
      Ⅲ. The Model Simulation for Oil Ship Arrival-Waiting-Berthing-Handling-Leaving 
      The simulation model of the oil terminal consists of the process of ship arrival, anchoring for berth, berth alongside, hose connection, loading/unloading, hose separation and ship leaving (see [Fig 7]).

      
        
        

        [Fig. 7] 
				
        

        
          Process of Ship Berthing-Handling Model 
        
        

        

      

      Input and output variables of simulation model are	defined in <Table 5>.

      
        <Table 5> 
				
        

        
          Input and Output Information of Simulation Model	
        
        

      

      
        
          
            	
            	Input Information
            	Output Information
          

        
        
          	Simulation
Variable
          	Interval of Vessel Arrival Time Loading/Unloading Volume, Cargo Handling Time
          	Calling ships, Throughput(ton), Handling Cargo per Hour (ton/hr), Berth Occupancy (%), Ship Waiting Ratio(%), Ship Long Waiting Ratio(%), 
        

      

      

      The simulation model requires ship arrival interval	time distribution, Ton per call(hereafter referred to	as 'TPC')3) distribution, hose connection time distribution, and cargo handling time per hour distribution depending on TPC. Ship arrival interval time distribution is expressed as “-0.001+380*BETA(0.415, 4.92)”

      In the Gwangyang port, the calling ship have a wide TPC range from 0 ton to over 1,000 tons.　For accurate analysis, TPC is divided into 4 classes such as TPC1, TPC2, TPC3, and TPC4 in <Table 6>.	Each TPC has its own handling time and cargo volume per hour like <Table 7>.

      
        <Table 6> 
				
        

        
          The Distribution of TPC 
        
        

      

      
        
          
            	　
            	Class
            	Calling
            	Percentage
            	Distribution of TPC
          

        
        
          	TPC1
          	Under 333 MT
          	333
          	25.02 
          	41 + 1.11e+003 * BETA(3.55, 1.03)
        

        
          	TPC2
          	333~ 666 MT
          	333
          	25.02 
          	1.15e+003 + WEIB(359, 1.34)
        

        
          	TPC3
          	666~999 MT
          	333
          	25.02 
          	1.97e+003 + LOGN(293, 538)
        

        
          	TPC4
          	Over 999 MT
          	332
          	24.94 
          	2.82e+003 + 7.49e+003 * BETA(0.688, 2.52)
        

      

      

      
        <Table 7> 
				
        

        
          The Cargo Handling Time per MT and Cargo Volume per Hour
        
        

      

      
        
          
            	　
            	Class
            	Number of Callings
            	Handling Time per MT
(hour)
            	Cargo Volume Per Hour
(MT)
          

        
        
          	TPC1
          	Under 333 MT
          	333
          	0.76 
          	78.9
        

        
          	TPC2
          	333-66 MT
          	333
          	0.56
          	106.9
        

        
          	TPC3
          	666-999 MT
          	333
          	0.46 
          	129.6
        

        
          	TPC4
          	Over 999MT
          	332
          	0.29 
          	204.8
        

      

      

      Simulation is implemented by ARENA 14.0. With an input value of the simulation, the reliability of program should be verified. he evaluation results show the accuracy of about ∓2% in the Ship Numbers of Calling, Throughput (MT), Handling Cargo per Hour(MT/Hr), Berth Occupancy (%), Ship Waiting Ratio (%) (See <Table 8>).

      
        <Table 8> 
				
        

        
          Simulation Result of Scenario 1
        
        

      

      
        
          
            	Items
            	Current Indicator
            	Simulated Indicator
            	Accuracy
          

        
        
          	Calling Ships
          	1,331
          	1,298
          	97.52%
        

        
          	Throughput(MT)
          	2,958,324
          	2,966,522
          	100.28%
        

        
          	Avg. Handling Volume(MT) 
          	130.1
          	133.0
          	102.23%
        

        
          	Berth Occupancy Ratio(%)
          	85.7
          	84.7
          	98.83%
        

        
          	Ship Waiting Ratio(%)
          	165.9
          	166.0
          	100.1
        

      

      

    

    

  
    
      Ⅳ.	Sensitivity Analysis by Simulation 
      
        1. Scenario 1: The Improvement of Pump Capacity. 
        With the pump capacity to more than 15% which has a minimum of 162 MT per hour, and the efficiency of the pump to 90%, the average handling productivity will increase by 180 MT. In the [Fig .8], X axis represents the interval of pump capacity and Y axis means the percentage of the number of	calling ships on	the value of X axis.

        
          
          

          [Fig. 8] 
				
          

          
            Improved Ship Productivity per Hour	 Interval Percentage (Unit: MT)
          
          

          

        

        As a result of the handling productivity improvement by the simulation, the average berthing time will be improved to 27%. In the [Fig. 9], X axis represents the interval of ship berthing time and Y axis means the percentage of the number of calling ships on the value of X axis.

        
          
          

          [Fig. 9] 
				
          

          
            Improved Ship Berthing Time Interval	Percentage (Unit: Hours) 
          
          

          

        

        
          <Table 9> 
				
          

          
            Simulation Results of Scenario 1
          
          

        

        
          
            
              	Items
              	Current Indicator
              	Improved Indicator
            

          
          
            	Calling Ships
            	1,331
            	1,441
          

          
            	Throughput(ton)
            	2,958,324
            	3,177,020
          

          
            	Berth Occupancy Ratio(%)
            	85.7
            	66.5
          

          
            	Avg. Ship Waiting time(hour)
            	28.1
            	2.33
          

          
            	Ship Waiting Ratio(%)
            	165.9
            	18.9
          

        

        

        As a result of the improvement of the pump capacity, the simulation results reveal that average ship waiting time is reduced to 2.3 hour, average ship waiting	ratio is reduced to 18.9% and berth occupancy is	reduced to 66.5%.

      

      
        2. Scenario 2: The Improvement of Hose Connection Time in Scenario 1. 
        In Scenario 2, the improvement of the handling pump capacity is the same as that of Scenario 1, and in addition, we added the additional condition in	which the hose connection time is limited to within 2 hours.

        According to Scenario 2, the simulation results reveal that the average ship waiting time is reduced to 1.98 hours, average ship waiting ratio is reduced to 15.0% and berth occupancy is reduced to 66.5%. In the [Fig .10], X axis represents the interval of hose connection time and Y axis means the percentage of the number of calling ships on the value of X axis.

        
          
          

          [Fig. 10] 
				
          

          
            Improved Hose Connection Time			 Interval	Percentage (Unit: Hours)	
          
          

          

        

        
          <Table 10> 
				
          

          
            Simulation Results of Scenario 2
          
          

        

        
          
            
              	Items
              	Current Indicator
              	Improved Indicator
            

          
          
            	Calling Ships
            	1,331
            	1,414
          

          
            	Throughput(ton)
            	2,958,324
            	3,173,000
          

          
            	Berth Occupancy Ratio(%)
            	85.7
            	64.8
          

          
            	Avg.Ship Waiting time (hour)
            	28.1
            	1.98
          

          
            	Ship Waiting Ratio(%)
            	165.9
            	15.0
          

        

        

      

    

    

  
    
      Ⅴ. Conclusion
      This study deals with the cause of ship waiting of oil port and to model ways to improve it. The ship waiting in anchorage from the survey are caused by the problems of the berthing facility, the	operational skill of cargo handling, and the cargo handling facilities, such as the loading arm. We set two scenarios to reduce ship waiting time. The 1st one is to improve pump capacity to a minium of 162 MT per hour in order to shorten the berthing time.

      The 2nd one is to limit hose connection time to	within 2 hours based on the 1st scenario. As a result of the improvement of pump capacity, the average ship waiting time is reduced to 2.3 hours from current 28.1 hours, the average ship waiting	ratio is reduced	to 18.9% from current 165.9% and the berth occupancy is reduced to 66.5% from current 85.7%. If we set two ways to limit hose connection time and improve pump capacity, average ship waiting time is reduced to 1.98 hours from current 28.1 hours,	the average ship waiting	ratio is reduced	to 15.0% and the berth occupancy is reduced to 64.8%, and ship calling is 1,414. Although two types of solution which authors suggested are useful in order to reduce ship waiting time, there remains other ways such as reducing oil tank press-ure, relocation of tank into berth side, and expanding pipe diameter etc. The paper has limitation to expand the horizon to the listed ways as it need a lot of data for analysis of causal effect with quantitative method.
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      Notes
      
        1) The waiting time of ship is divided by the ship service time. (Patrick M. A. 2008)
      

      
        2) The berth	time of ship is calculated as the time from when the ship starts to work on the berth to the end of the work. (Patrick M. A. 2008)
      

      
        3) TPC is an abbreviation of ton per call. When a ship call at port, TPC express the cargo volume for loading and discharging per ship. 
      

    

    

  
    
      References
      
        
          	
          	
        

        
          	
            
              1. 
            
          
          	Beth, HL,  (1985), Economic Effect of Port Congestion, in Port Management Textbook-Containerization, Institute of Shipping Economics and Logistics, p365-372.
        

        
          	
            
              2. 
            
          
          	Chang, YT,  and Kim, SK,  (2002), Revisit to Estimate the Time Cost of Ships and Cargoes, Journal of navigation and port research, 26(4), p383-390.
        

        
          	
            
              3. 
            
          
          	Chang, YT,  and Kim, SG,  (1993), The Cost of Ship's Time in Port The Korean Association Of Shipping And Logistics, Inc, 16, p229-259.
        

        
          	
            
              4. 
            
          
          	Goss, RO,  and Mann, MC,  (1977), The Cost of Ship's Time, Advances in Maritime Economics, Cambridge University Press, p72-74.
        

        
          	
            
              5. 
            
          
          	Kim, ES,  and Kim, GS,  (2016), An Analysis of Ship’s Waiting Ratio in the Korean Seaports, Korean Institute of Navigation and Port Research, 40(1), p35-41.
        

        
          	
            
              6. 
            
          
          	Lee, KY, Kim, GS,  and Jeong, MY,  (2015), Evaluation of Waiting Ratio to Develop Port Service Index for Domestic Ports, The Korean Operations Research and Management Science Society, Spring & Fall Semiannual Conferences, p111-115.
        

        
          	
            
              7. 
            
          
          	Park, BI, Bae, JW,  and Park, SJ,  (2009), Evaluating the Levels of Port Services by the Average Waiting Cost of Ships, Journal of Korea Port Economic Association, 25(4), p185-205.
        

        
          	
            
              8. 
            
          
          	Patrick, MA,  (2008), Port Management and Operation (Informa: London), p215.
        

        
          	
            
              9. 
            
          
          	Sa, KH,  and Choi, SB,  (2009), Study on the Efficient Methods for Decreasing Vessel Demurrage in the Operation of Bulk Ships, Korea Logistics Review, 19(1), p213-239.
        

      

    

    

  OEBPS/images/big_30_6.jpg
PISSN 1229-8999
CISSN 2268-2049

THE JOURNAL OF
FISHERIES AND MARINE SCIENCES EDUCATION

Vol.30. No.6 December 2018

CONTENTS

o sten
A it ) Tow iy S T o G

T e T T T o e
L ST Bt et Wt Sty o St Pl
e W L A T ‘.;'“ Muwmrmm Myt S 2
L e ———— o By e it

A Sy <o e Achsl o i e S
i e s e

(L
ey R S S R
dammens s o SELER AL RRE
[ s et e
S T ST R LR
R e e e e el
e P e B /3
e
RO S i L o s e L

o o g W oo i b s Mo 1 1 i s

o

Erynec
g Bk e
A Sy et Tl e S, o o 54 e o

RS Ny Ko ot KOG - o K- Sk K 2100

o T € G Sy S 1N ks Sy 0 ot Ry s Yo L o 01

B e B A S o K it T
e L] B [y g F
e R ST e N

L P O ey G | B

o T T T L T RS SRS B

Fadioria Conmitee

The Korean Society for Fisheries
and Marine Sciences Education
http://www.ksfme.or.kr





OEBPS/images/data/ksfme/17572/KSFME_2018_v30n6_1891_f003.jpg
Under 507100 1007150 150~200200°250 250°300300°350  Over
50 350
ton






OEBPS/images/data/ksfme/17572/KSFME_2018_v30n6_1891_f006.jpg
5

2

%15

10

Under6 6712

1318 192 2590 336 TN Over 2
Hours






OEBPS/images/data/ksfme/17572/KSFME_2018_v30n6_1891_f008.jpg
70

50

5

0
10

A w

Under 165°200200-250250-30300°350 350°400400°450 Over

165

450
Ton






OEBPS/images/data/ksfme/17572/KSFME_2018_v30n6_1891_f009.jpg
5

35
0
25
0
15
10

Under6 612

2718 1826 20030 3036 3502 Overd2
Hours






OEBPS/images/data/ksfme/17572/KSFME_2018_v30n6_1891_f010.jpg
Under
05

051

15 152 225

Hours

253

35 Over3s






OEBPS/images/data/ksfme/17572/KSFME_2018_v30n6_1891_f004.jpg
s

35
0
5
2
15
10

Under
05

051

15 152 28

Hours

253 395 Owerds.






OEBPS/images/data/ksfme/17572/KSFME_2018_v30n6_1891_f002.jpg





OEBPS/images/data/ksfme/17572/KSFME_2018_v30n6_1891_f001.jpg
Survey on the Modeling _the
Factor of Ship —>{ Factor of Ship
Waiting from =

Stevedores and
Shipping Company

Analysis of the
Collecting Cargo Data of Cargo
Handling Data Handling

from Stevedore 7

Collecting Ship
Calling and Leaving
Data from PORT-

Drawing the
Solution from
Simulation Model

Mis






OEBPS/images/data/ksfme/17572/KSFME_2018_v30n6_1891_f005.jpg
i1 1 1 .

Under6 672 1218 1824 2730 3036 3642 Overd
Hours






OEBPS/images/data/ksfme/17572/KSFME_2018_v30n6_1891_f007.jpg
St Voingioleth e Coredon

Adim| g | gt ™ e
ragny
Seuee (T VTS Mot (meShed  (ineShee)  (neSe)  Poti)
[—

Vaigire

"

Hatigine

sty e






