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Abstract- Balikpapan City has an area of 508.9 km2 which has 646,727 people living here. Balikpapan City is also known  as 

a port city because it has two domestic ports namely Kampung Baru Port and Semayang Port. Currently, the port of 

Kampung Baru is still active in carrying out daily activities, namely the klotok boat crossing and also the dock for motor 

boats berths. The condition of mobility for crossing vessels in the port of Kampung Baru that uses boat klotok is inadequate 

due to the lack of supporting components for access to the ship so the safety of this port is questioned. besides that, klotok 

ships are also only able to carry a maximum of 21 passengers and 5 motorcycles and access to loading and unloading exits is 

very unsafe. The purpose of this study is to design a crossing ship that can be used safely for transportation for passengers 

and motorcycles that will pass the sea lane for crossing to the North Penajam Paser area. The ship is designed to have an easy 

access door or ramp door for passenger and motorcycle mobility to improve the safety of crossings at the port of Kampung 

Baru. The parent Design Approach method is used in this project, this method is one way of designing a ship using comparison 

or comparison, namely by taking a ship that is used as a reference for a comparison ship that has the same characteristics as 

designed ship. The main focus to be achieved in this research obtained a General Arrangement which has more cargo than 

the klotok ship with a capacity of 25 passengers and 10 motorcycles, and the dimension of the ramp door used in this final 

project is L 1.50 m and B 1.50 m. The Principal dimension of the ship obtained in this research is Loa = 12.50 m, Lpp = 11.50 

m, Lwl = 11.96 m, B = 5.75 m, B1 = 1.64 m, H = 1.8 m, T = 0.85 m, Cb = 0.56, Vs = 15 Knots. The results of this study provide 

a good idea of the modernization of a comfortable ferry fleet for this area. 
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I. INTRODUCTION1 

Balikpapan in the future is one of the supporting cities 

for the new state capital of Indonesia with a population of 

809,294 in 2025 [1]. following President Joko Widodo's 

decision at the DPR/MPR plenary meeting RI on August 

26, 2019, which resulted in an agreement to move the 

national capital from Jakarta to Jakarta East Kalimantan 

region [2]. The Kampung Baru port is now expected to be 

the entrance to the new capital city of North Penajam 

Paser Regency. Currently, the Kampung Baru port is still 

carrying out daily activities, namely the klotok pier and 

also the motor boats port for anchoring. until now, 

research on klotok vessels has not existed. the research 

related to klotok ships is only limited to analyzing 

passenger health due to ship engine vibrations [3], and 

while research related to the redesign of klotok ships does 

not yet exist. for research on ship design everything is 

almost the same, starting from determining the main 

dimensions, calculating resistance  to drawing lines and 

general arrangement of ships as in research on cargo ship 

cargo ship hull optimization design for variations in the 
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shape of sea waves [4], research on patrol ship designs to 

protect Natuna Island [5], redesigning LCT ships to 

become ship power plans [6] and the design of a 

multipurpose fishing vessel [7].  

Transportation facilities at Kampung Baru Port are 

still limited, generally, motor boats are used more for 

tourism [8], Balikpapan the community still relies on 

motor boats and klotok for their daily transportation needs 

where the level of security of these transportation facilities  

is still lacking due to the absence of supporting 

components for access to the ship.Therefore the safety of 

this port is questionable. klotok is a type of traditional boat 

that is often found on the Kalimantan river and is 

generally used as a means of transportation [9]. The access 

to the ship for passengers and motorcycles at the 

Kampung Baru port is carried out by the ship's crew by 

lifting a motorcycles from the edge of the pier to the 

klotok ship leaning on the pier so that the security of 

access to the ship is still poor and can endanger passengers 

who will use this transportation. Good port and ship 

facilities must also be able to accommodate passengers 

with disabilities [10]. Thus, it is necessary to build a ship 
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that is relatively safe and comfortable to serve as a means 

of crossing from the Klotok Kampung Baru Port to the 

North Penajam Paser Klotok Port with supporting access 

from ships to facilitate mobility at the Kampung Baru 

Port, Balikpapan. 

The focus of this research covers the above 

problems, the existence of safe, comfortable, and good 

crossing ships must absolutely be available to serve the 

crossing between the two traditional ports, the catamaran 

ship design was used in this study because there has been 

a lot of research related to catamaran ships such as 

traditional fishing vessels [11][12], some even conduct 

research related to catamaran ships that function as tourist 

ships because of the advantages of catamaran ships that 

have good stability and are faster than mono-hull ships 

[13][14]. 

II. METHOD 

The research begins with observing or surveying 

locations, namely the Kampung Baru Harbor and Penajam 

Harbor. the results of observations found the fact that the 

process of loading and loading motorcycles and 

passengers from the crossing pier to the ship and vice 

versa is very unsafe, and the potential for accidents is still 

very large, besides that, data on klotok ships in the field 

are also recorded and the amount of cargo that can be 

transported is also used as main data. This research takes 

references from scientific work such as books, journals, 

and the internet that are related to this research and can 

support the completion of the design of motorized and 

passenger ferries [15]. Every day the klotok boat has a 

fairly affordable rate of IDR 10.000, - per person and IDR 

35.000,-  by motorcycle. The crossing using a klotok with 

a distance from the Klotok Harbor of Kampung Baru 

Balikpapan – Penajam Paser Utara takes 30 - 45 minutes 

of travel. The capacity that can be loaded into the klotok 

ship is 21 passengers and 5 motorcycle [3]. However, 

projects the lack of passenger safety levels where there is 

no entry access from the dock to the ship which is a very 

hazardous process. By looking at the aspects of safety and 

comfort that are lacking, to answer these weaknesses a 

ship design is needed that is comfortable, safe and of 

course can facilitate access to loading motorcycles and 

passengers from the crossing pier to the ship and vice 

versa. The research method is carried out by collecting 

primary data and secondary data, then determining the 

main size using the parent ship design method, making 

lines plan, making general arrangements, determining 

ramp design, and conclusions. The shipping route in this 

research is starting from the Klotok Port of Kampung 

Baru Balikpapan - Penajam Paser Utara which is 2.01 Nm 

[16]. 
 

 
Figure 1. Men Loading Motorcycles in Klotok at Kampung Baru Port 

 

III. RESULTS AND DISCUSSION 

The main achievement of this research are the lines 

plan and general arrangement of motorcycle-passenger 

ships with a catamaran type, a more complete description 

of the results of this research can be seen in the description 

as follows 

A. Conseptual Design 

Determination of the main dimensions in the process 

of designing this ship uses the parent design approach 

method. Where one ship will be selected which will be the 

reference for determining the main dimension. The main 

size was determined based on the parent ship design 

approach method. The ship "CATAMARAN FLASH 

CAT 43" was used as a comparison ship. Previous studies 

compared the magnitude of the resistance value between 

mono-hull, catamaran, and trimaran ship models. From 

the results of the analysis, the structure of the catamaran 

ship was obtained, which has the lowest resistance value 

when the speed of the ship increases [13][17], not only 

that, catamarans also allow large loads (wide ship hull) 

and are included in the fast ship category [18]. 

The following comparative data for Catamaran 

Flash Cat 43 are is shown in Table 1: 
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TABLE 1.  

THE MAIN DIMENSION OF CATAMARAN 

Length Overall (LOA) 12,00 m 

Breadth Moulded (B) 5,75 m 

Draft (T)   0,80 m 

Passangers and Crew   29 Person 

Displacement 13,50 Ton 

The next step is to do the ratio of main the dimension 

on the design ship [19] 
 

TABLE 2.  

SHIP MAIN DIMENSION RATIO 

L/B1      7,01 → 6 < L/B1 < 11 

L/H        6,39 → 4 < L/H   < 10 

B/H         3,19 → 0,7 < B/H < 4,10 

S/L 0,21 → 0,2 < S/L < 0,50 

S/B1 1,50 → 1 < S/B < 4 

B1/T 1,93 → 1 < B/T < 3 

B1/B 0,28 → 0,15 < B1/B < 0,30 

Cb 0,56 → 0,36 < Cb < 0,59 

The ratio of the main dimension of the catamarans has 

been carried out, then the main dimension of the ships 

used are as follows: 

B. Lines Plan 

The line plan is a projection of the image of the hull 

that is cut in the transverse direction of the hull (Body 

Plan), longitudinally (Sheer Plan), and vertically 

lengthwise (Half Breadth Plan). Lines plan and general 

arrangements a very important and must exist before the 

ship is built. The lines plan is shown Fig 2. 

 

 

Figure 2. Lines Plan Design for Catamarans 
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C. Total Resistance of Ship (RT) 

The resistance of the ship can be described as 

follows the flow velocity of the fluid force acting against 

the ship's motion [18]. the higher the resistance of a ship, 

the faster the resulting ship will be. While factors that can 

increase resistance are the presence of waves and wind it 

will reduce the cruising speed of the ship [20]. There is a 

difference in resistance between a mono-hull and a 

catamaran, where the catamaran has a lower level of 

resistance than a mono-hull [21][22]. In determining 

engine power, care must be taken so that it is not too large 

because large power has a large fuel consumption value 

as well [23][24].   

𝑅𝑇 = 0,5 . 𝜌 . 𝑊𝑆𝐴 . 𝑉2 . 𝐶𝑡𝑜𝑡 (1) 

 

Where, 

RT   = Total Resistance (kN) 

ρ   = Density of sea water  (Kg/m3) 

V   = Ship speed (m/s)  

WSA      = Wetted surface area  

Ctot         = Total drag coefficient  
 

Determination of resistance using M. Insel and A.f. 

Molland's method [20] with a CT (coefficient of total 

drag) of 3.5 produces a total ship resistance of 19.14 kN. 

D. Power Calculation and Main Engine Selection 

To get the main engine optimized, it can be done by 

several processes, namely: 

a. Calculating EHP (Effective Horse Power) [25] 

𝐸𝐻𝑃 = 𝑅𝑇 𝑥 𝑉𝑠 (2) 

Where, 

RT   = Total Resistance (kN) 

Vs   = Ship Speed (m/s) 

 In this study, the EHP value was obtained, namely 

146.40 kW. 

b. Calculating DHP (Delivery Horse Power) [25] 

𝐷𝐻𝑃 =
𝐸𝐻𝑃

ηD
 (3) 

    Where : 

D = Propulsion Coefficient  

In this study, the DHP value of 261.316 kW was 

obtained 

c. Calculating BHP (Break Horse Power) [25] 

𝐵𝐻𝑃 = 𝐷𝐻𝑃 + (𝑋% 𝐷𝐻𝑃) (4) 

Where, 

X% = Correction for East Asia area shipping 

between 15%-20% DHP. 

In this study, the BHP value of 300.51 kW was 

obtained 

Because the design uses 2 machines, the minimum 

power requirements for each machine are Engine BHP = 

150.26 kW. Therefore, the choice of the main engine on 

the catamaran refers to the BHP of the engine that has 

been obtained, which is a minimum of 150.26 kW. 
 

 

TABLE 4.  

MAIN ENGINE SPECIFICATION 

Main Engine Value unit 

Model 4LV230  

Engine Power   169 Kw 

Engine Speed   3800 Rpm 

Dimension 1151x755x772 mm 

Fuel oil consumption 8,5 L/h 

Type Yanmar, 4 Stroke/Vertikal 

Source : Yanmar 2019 [26] 

 

 

1. General Arrangement 

After the line plan is obtained, the next step is to use 

it for the general arrangement drawing. The General 

arrangement is defined as the spatial planning required by 

the functions of the ship and equipment. The 

characteristics of the general arrangement drawings are  

 

divided into 4 parts, namely spatial planning, installation 

of room dividers, determination and selection of ship 

equipment, making lanes and access to shipping access 

officersThe following is a 3D design and general 

arrangement drawing of this research catamaran can be 

seen in the figure 3 and 4 [27]. 
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Figure 3. General Arrangement (Side, Top, and Front View) 

In this study, designed access to enter the ship using 

a specific entrance door  or commonly known as the Ramp 

Door. The provision of this ramp door aims to facilitate 

access for loading and unloading mobility on the draft 

ship. Determination of mobility access on this ship 

considers several aspects, namely of the main size of ship, 

the height of the harbor pier, the cargo carried, and the 

type of ramp used. The ramp doors used are manual drive 

systems and the types of ramp doors are stern ramp doors 

and bow ramp doors, passenger crossings must have 

access to enter and exit through different doors.  

 

Figure 4. Rampdoor of Catamaran Ship Design 

The ramp is designed to be length of 1.5 in meters and 

width of 1.5 in meters for small vessels and only for 

passenger and motorbike loads so that it is still possible to 

be moved by the crew of the ship. Overall, this study 

provides results in the form of a ship design that can 

replace the use of klotok ships, there are advantages to this 

ship design is that this ship can carry more passengers than 

klotok ships, as well as motorcycles, the process of 

loading and unloading passengers is much safer than using 

a klotok ship because it has been equipped with a ramp 

door which on the previous ship did not exist. ships with 

this type of catamaran also have a smaller resistance when 

compared to mono-hull ships. 
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IV. CONCLUSION 

The results showed that the catamaran design for 

passenger and motorcycle transportation was able to 

overcome problems related to aspects of ship comfort and 

safety which so far could not be suitable for klotok boats, 

for crossing access to the Kampung Baru harbor - North 

Penajam Paser with the main dimensions of the ship Loa 

12.50 m, Lwl 11.96 m, Lpp 11.50 m, B 5.75 m, B1 1.64 

m, H 1.80 m, T 0.75 m, S 2.47 m, as well as being able to 

carry a crew of 4 people with a passenger capacity of 25 

people and 10 motorcycles. The speed of the ship is also 

better than the klotok ship where this ship can go at a 

speed of 15 knots. For access in and out of passengers 

using the stern ramp door and bow ramp door with a 

length and width of 1.5 meters so that it is safer than the 

motorcycle loading process on the klotok ship. 
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