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Lampiran 1 Source Code 

import numpy as np 

import pandas as pd 

import random 

 

kapasitas_blok = {'E': 672, 'G': 861, 'H': 672, 'I': 463, 'J': 

966, 'M': 798, 'N': 756} 

jarak_blok = { 

    'B1': {'E': 656.51, 'G': 1321.76, 'H': 716.66, 'I': 

754.48, 'J': 1374.15, 'M': 1241.98, 'N': 1288.38}, 

    'B2': {'E': 1232.28, 'G': 1900.10, 'H': 1279.61, 'I': 

1324.96, 'J': 1938.81, 'M': 756.23, 'N': 803.73}, 

    'B3': {'E': 1241.30, 'G': 1864.20, 'H': 1297.51, 'I': 

1349.33, 'J': 1961.43, 'M': 788.00, 'N': 810.64}, 

} 

 

df_vessel.index = range(len(df_vessel)) 

 

# Parameters 

TS = len(df_vessel)  # jumlah kapal 

TB = len(kapasitas_blok)  # jumlah blok 

blocks = list(kapasitas_blok.keys()) 

ships = df_vessel.index.tolist() 

 

 

population_size = 100 

num_generations = 100 

mutation_rate = 0.07 

crossover_rate = 0.5 

 

RESET_INTERVAL = 3 

random.seed(42) 

 

def initialize_population(pop_size, genetic=False): 

    population = [] 

    last_reset_day = None 

    # Loop untuk setiap individu dalam populasi 

    for _ in range(pop_size): 

        individual = {} 

        for index, row in df_vessel.iterrows(): 

            if last_reset_day is None or (row['Waktu Sandar 

Kapal'] - last_reset_day).days >= RESET_INTERVAL: 

                individual[index] = {block: [0, 0] for block 

in blocks} 

 

                kran = row['jumlah kran'] 

                if kran == 1: 

                    allowed_blocks = random.sample(blocks, 2) 

                else: 

                    allowed_blocks = random.sample(blocks, 4) 

 

                total_20 = row['Kontainer 20'] 

                total_40 = row['Kontainer 40'] 

 

                initial_total_20 = total_20 
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                initial_total_40 = total_40 

 

                if genetic: 

                    for block in allowed_blocks: 

                        individual[index][block][0] = total_20 

// len(allowed_blocks) 

                    for i in range(total_20 % 

len(allowed_blocks)): 

                        

individual[index][allowed_blocks[i]][0] += 1 

 

                    for block in allowed_blocks: 

                        individual[index][block][1] = total_40 

// len(allowed_blocks) 

                    for i in range(total_40 % 

len(allowed_blocks)): 

                        

individual[index][allowed_blocks[i]][1] += 1 

                else: 

                    while total_20 > 0: 

                        block = random.choice(allowed_blocks) 

                        allocation = min(random.randint(0, 

total_20), kapasitas_blok[block] - 

individual[index][block][0]) 

                        individual[index][block][0] += 

allocation 

                        total_20 -= allocation 

 

                    while total_40 > 0: 

                        block = random.choice(allowed_blocks) 

                        allocation = min(random.randint(0, 

total_40), (kapasitas_blok[block] - 

individual[index][block][1] * 2) // 2) 

                        individual[index][block][1] += 

allocation 

                        total_40 -= allocation 

 

                # Cek apakah alokasi sesuai dengan jumlah 

kontainer awal 

                if sum(individual[index][block][0] for block 

in blocks) != initial_total_20 or 

sum(individual[index][block][1] for block in blocks) != 

initial_total_40: 

                    raise ValueError("Initialization failed to 

allocate the correct number of containers") 

 

        # Tambahkan individu ke dalam populasi 

        population.append(individual) 

    return population 

 

def fitness(individual): 

    total_distance = 0 

    container_counts_per_block = {block: 0 for block in 

blocks} 

    container_counts_per_ship = [] 
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    for ship in range(len(df_vessel)): 

        ship_allocation = individual[ship] 

        total_teus = sum(ship_allocation[block][0] + 2 * 

ship_allocation[block][1] for block in blocks) 

        ship_counts = [sum(ship_allocation[block]) for block 

in blocks] 

        container_counts_per_ship.append(ship_counts) 

 

        for block, allocation in ship_allocation.items(): 

            container_counts_per_block[block] += 

sum(allocation) 

            total_distance += jarak_blok[df_vessel.at[ship, 

'Dermaga']][block] * sum(allocation) 

 

    # Function 2 

    container_counts_per_period = 

list(container_counts_per_block.values()) 

    max_imbalance_period = max(container_counts_per_period) - 

min([count for count in container_counts_per_period if count > 

0]) 

 

    # Function 3 

    container_counts_filtered = [[count for count in 

ship_counts if count > 0] for ship_counts in 

container_counts_per_ship] 

    max_imbalance_ship = max([max(ship_counts) - 

min(ship_counts) for ship_counts in container_counts_filtered 

if ship_counts]) 

 

    f1 = total_distance 

    f2 = max_imbalance_period 

    f3 = max_imbalance_ship 

 

    w1 = 0.3 

    w2 = 0.3 

    w3 = 0.4 

 

    return w1 * f1 + w2 * f2 + w3 * f3 

 

def roulette_wheel_selection(population, scores): 

    max_score = max(scores) 

    adjusted_scores = [max_score - score for score in scores] 

    total_sum = sum(adjusted_scores) 

    if total_sum == 0: 

        # Jika semua adjusted_scores adalah 0, pilih individu 

secara acak 

        return random.choice(population) 

 

    pick = random.uniform(0, total_sum) 

    current = 0 

    for individual, adjusted_score in zip(population, 

adjusted_scores): 

        current += adjusted_score 

        if current > pick: 

            return individual 
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def crossover(parent1, parent2): 

    crossover_point = random.randint(1, len(parent1) - 1) 

    child1 = {} 

    child2 = {} 

    for idx, ship in enumerate(ships): 

        if idx < crossover_point: 

            child1[ship] = parent1[ship] 

            child2[ship] = parent2[ship] 

        else: 

            child1[ship] = parent2[ship] 

            child2[ship] = parent1[ship] 

    return [child1, child2] 

 

def mutate(individual): 

    for ship in range(TS): 

        if random.random() < mutation_rate: 

            kran = df_vessel.at[ship, 'jumlah kran'] 

            if kran == 1: 

                allowed_blocks = random.sample(blocks, 2) 

            else: 

                allowed_blocks = random.sample(blocks, 4) 

 

            block = random.choice(allowed_blocks) 

            if block not in individual[ship]: 

                individual[ship][block] = [0, 0] 

            # Batas bawah dan atas mutasi 

            lower_limit_20 = 0 

            upper_limit_20 = min(individual[ship][block][0], 

kapasitas_blok[block] - individual[ship][block][0]) 

            lower_limit_40 = 0 

            upper_limit_40 = min(individual[ship][block][1], 

(kapasitas_blok[block] - individual[ship][block][1] * 2) // 2) 

 

            # Mutasi seragam untuk kontainer 20 kaki 

            if upper_limit_20 > 0: 

                mutation_value_20 = 

random.randint(lower_limit_20, upper_limit_20) 

                individual[ship][block][0] -= 

mutation_value_20 

                individual[ship][block][0] += 

mutation_value_20 

 

            # Mutasi seragam untuk kontainer 40 kaki 

            if upper_limit_40 > 0: 

                mutation_value_40 = 

random.randint(lower_limit_40, upper_limit_40) 

                individual[ship][block][1] -= 

mutation_value_40 

                individual[ship][block][1] += 

mutation_value_40 

 

    return individual 

 

 

def genetic_algorithm(pop_size, num_generations): 

    population = initialize_population(population_size, True) 
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    best_fitnesses = [] 

    generations = [] 

    best_solution = None 

    best_fitness = float('inf') 

 

    for generation in range(num_generations): 

        scores = [fitness(individual) for individual in 

population] 

        best_index = scores.index(min(scores)) 

        best_individual = population[best_index] 

        current_best_fitness = min(scores) 

 

        if current_best_fitness < best_fitness: 

            best_fitness = current_best_fitness 

            best_solution = best_individual 

 

        best_fitnesses.append(best_fitness) 

        generations.append(generation) 

 

        print(f"Generation {generation}: Best Fitness - 

{best_fitness}") 

 

        new_population = [] 

        while len(new_population) < pop_size: 

            parent1 = roulette_wheel_selection(population, 

scores) 

            parent2 = roulette_wheel_selection(population, 

scores) 

 

            if random.random() < crossover_rate: 

                child1, child2 = crossover(parent1, parent2) 

            else: 

                child1, child2 = parent1, parent2 

 

            new_population.append(mutate(child1)) 

            if len(new_population) < pop_size: 

                new_population.append(mutate(child2)) 

 

        population = new_population 

 

    check_total_containers(best_solution) 

    return best_fitnesses, generations, best_solution 

 

 

def hitung_jarak(df, kapal, dermaga): 

    row = df[df["Kapal"] == kapal] 

    total_distance = 0 

    if not row.empty: 

        row = row.iloc[0] 

        for blok in jarak_blok[dermaga].keys(): 

            total_distance += row[f"Kontainer 20 Blok {blok}"] 

* jarak_blok[dermaga][blok] 

            total_distance += row[f"Kontainer 40 Blok {blok}"] 

* jarak_blok[dermaga][blok] 

    return total_distance 
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def check_total_containers(individual): 

    for ship in range(len(df_vessel)): 

        ship_allocation = individual[ship] 

        total_20 = df_vessel.at[ship, 'Kontainer 20'] 

        total_40 = df_vessel.at[ship, 'Kontainer 40'] 

        allocated_20 = sum(ship_allocation[block][0] for block 

in blocks) 

        allocated_40 = sum(ship_allocation[block][1] for block 

in blocks) 

        if allocated_20 != total_20 or allocated_40 != 

total_40: 

            raise ValueError(f"kapal {ship} alokasi gagal: 

{allocated_20} 20-ft kontainer, {allocated_40} 40-ft kontainer 

(seharusnya {total_20} 20-ft, {total_40} 40-ft)") 
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Lampiran 2 Video Simulasi Arena 

Link : https://drive.google.com/file/d/1lpc14qDdN0U2769e1MF1-

1vqNgfTj4rb/view?usp=sharing  
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https://drive.google.com/file/d/1lpc14qDdN0U2769e1MF1-1vqNgfTj4rb/view?usp=sharing


85 

Lampiran 3 Model simulasi kegiatan bongkar 
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Lampiran 4 Alokasi Lapangan Penumpukan Setelah Optimasi 

Tgl Nama Kapal 

Lapangan Penumpukan 

E G H I J M N 

20 40 20 40 20 40 20 40 20 40 20 40 20 40 

1/1 
Spil Hana 89 24 0 0 90 24 0 0 0 0 0 0 0 0 

Tanto Damai 19 7 19 7 0 0 20 8 20 8 0 0 0 0 

1/2 Sitc Mingcheng 7 9 0 0 0 0 6 9 0 0 0 0 0 0 

1/3 Meratus Wakatobi 0 0 0 0 65 22 0 0 0 0 0 0 65 22 

1/4 Intan Daya 4 65 15 0 0 0 0 0 0 66 15 0 0 0 0 

1/6 
Meratus Medan 3 0 0 0 0 0 0 250 91 0 0 0 0 251 92 

Ctp Honour 0 0 0 0 95 44 0 0 0 0 96 44 0 0 

1/7 

Tanto Sentosa 0 0 12 2 12 2 11 2 0 0 11 1 0 0 

Tanto Sejahtera 0 0 0 0 48 20 47 19 0 0 48 20 47 19 

Tanto Berkat 0 0 0 0 0 0 33 4 0 0 0 0 33 4 

Meratus Project 3 66 25 66 24 66 25 0 0 0 0 0 0 66 25 

1/8 
Meraatus 

Pekanbaru 
35 12 0 0 0 0 35 13 34 12 0 0 34 12 

1/9 
Sitc Zhaoming 0 0 0 0 0 0 0 0 0 0 20 4 19 4 

Intan Daya 17 0 0 0 0 61 11 61 11 62 11 0 0 61 11 

1/10 

Tanto Terang 127 76 0 0 0 0 128 77 0 0 0 0 0 0 

Tanto Siap 0 0 0 0 0 0 14 3 15 4 15 3 15 4 

Meratus Malino  0 0 48 8 0 0 0 0 0 0 48 9 0 0 

1/11 

Intan Daya 11 0 0 33 12 33 12 0 0 0 0 34 12 33 12 

Tanto Keluarga 16 9 0 0 15 8 16 9 0 0 0 0 15 8 

Meratus Batam 148 42 0 0 0 0 0 0 0 0 148 41 0 0 

1/12 
Intan Daya 4 0 0 0 0 54 20 0 0 0 0 54 19 0 0 

Tanto Express 0 0 0 0 0 0 41 9 0 0 40 9 0 0 

1/13 

Spil Hasya 0 0 33 13 32 13 32 12 0 0 0 0 33 13 

Meratus Ampana 0 0 113 45 0 0 0 0 113 44 113 45 113 45 

Tanto Salam  0 0 15 6 15 6 0 0 0 0 14 6 15 6 

1/14 Illanur 22 5 0 0 0 0 0 0 0 0 22 5 0 0 
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Tgl Nama Kapal 

Lapangan Penumpukan 

E G H I J M N 

20 40 20 40 20 40 20 40 20 40 20 40 20 40 

Tanto Harmoni 0 0 15 1 0 0 0 0 15 1 16 1 15 1 

Intan Daya 15 0 0 83 22 0 0 0 0 83 22 0 0 0 0 

1/15 

Meratus Project 3 168 37 0 0 0 0 0 0 169 37 0 0 0 0 

Ctp Honour 0 0 0 0 0 0 0 0 0 0 95 58 95 59 

Tanto Cahaya 0 0 0 0 0 0 0 0 0 0 131 68 131 68 

1/16 

Tanto Kawan  22 4 22 5 0 0 22 5 0 0 0 0 23 5 

Intan Daya 17 40 9 0 0 40 9 41 10 40 9 0 0 0 0 

Tanto Bagus 0 0 0 0 14 4 15 4 0 0 14 4 15 4 

1/18 

Intan Daya 4 64 16 0 0 0 0 0 0 0 0 63 16 0 0 

Sitc Decheng 0 0 0 0 0 0 31 3 0 0 0 0 32 4 

Tanto Tangguh 13 5 13 4 13 4 12 4 0 0 0 0 0 0 

1/19 

Spil Hayu 0 0 0 0 0 0 0 0 0 0 26 2 26 3 

Meratus Batam 0 0 0 0 0 0 202 49 0 0 203 50 0 0 

Tanto Tenang 66 36 0 0 0 0 66 36 0 0 66 36 66 36 

Tanto Berkat  34 7 34 7 0 0 0 0 0 0 0 0 0 0 

1/20 

Illanur 19 4 19 4 19 4 0 0 18 3 0 0 0 0 

Meratus Medan 2 0 0 0 0 0 0 0 0 0 0 226 103 225 103 

Meratus 

Pekanbaru 
0 0 0 0 33 10 33 10 0 0 33 9 34 10 

1/21 

Armada Sejati 17 4 0 0 0 0 16 3 17 4 0 0 16 4 

Meratus Project 3 90 16 0 0 89 15 90 16 89 15 0 0 0 0 

Spil Hapsri 0 0 0 0 75 22 0 0 74 22 0 0 0 0 

1/22 

Intan Daya 11 58 16 0 0 58 16 0 0 0 0 0 0 0 0 

Tanto Permai 0 0 0 0 0 0 36 2 0 0 36 2 0 0 

Tanto Sukses 47 12 0 0 0 0 0 0 0 0 0 0 47 12 

Tanto Raya 0 0 13 2 0 0 0 0 14 3 14 3 13 2 

1/23 

Ctp Honour 53 37 0 0 54 37 0 0 0 0 54 37 54 37 

Sitc Xincheng  0 0 22 9 0 0 0 0 0 0 0 0 22 9 

Intan Daya 17 50 11 0 0 50 10 0 0 0 0 0 0 0 0 
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Tgl Nama Kapal 

Lapangan Penumpukan 

E G H I J M N 

20 40 20 40 20 40 20 40 20 40 20 40 20 40 

1/24 

Tanto Lestari 17 2 17 2 0 0 0 0 17 2 0 0 17 3 

Intan Daya 4 0 0 0 0 0 0 0 0 0 0 63 17 62 16 

Tanto Jaya 14 5 0 0 14 4 0 0 14 4 14 4 0 0 

Tanto Terang 0 0 0 0 147 71 148 71 0 0 0 0 0 0 

1/25 Intan Daya 15 0 0 0 0 0 0 57 22 0 0 0 0 57 22 

1/26 Meratus Sorong 0 0 0 0 126 31 126 30 0 0 125 30 126 30 

1/27 

Illanur 0 0 0 0 35 8 36 8 0 0 0 0 0 0 

Tanto Harmoni 0 0 0 0 12 4 13 5 12 4 13 5 0 0 

Meratus 

Palembang 
0 0 0 0 0 0 75 16 0 0 75 16 0 0 

1/28 

Armada Senada 16 8 0 0 0 0 15 8 0 0 15 8 15 8 

Meratus Amurang 0 0 0 0 293 107 0 0 0 0 0 0 292 107 

Meratus Project 3 144 38 0 0 0 0 143 37 0 0 0 0 0 0 

1/29 
Spil Hana 54 16 0 0 0 0 54 15 0 0 0 0 0 0 

Tanto Cahaya 0 0 0 0 0 0 149 79 0 0 149 79 0 0 

1/30 Intan Daya 17 31 8 0 0 0 0 32 9 0 0 31 8 31 8 

1/31 

Sitc Mingcheng 28 8 0 0 0 0 0 0 0 0 27 7 0 0 

Tanto Keluarga 0 0 0 0 38 6 0 0 0 0 39 6 0 0 

Ctp Honour  48 36 0 0 48 36 48 35 0 0 47 35 0 0 

Tanto Sejahtera 29 4 30 5 0 0 0 0 30 5 0 0 29 4 
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Lampiran 5 Alokasi Lapangan Penumpukan Sebelum Optimasi 

Tgl Nama Kapal 

Lapangan Penumpukan 

E G H I J M N 

20 40 20 40 20 40 20 40 20 40 20 40 20 40 

1/1 
Spil Hana 12 6 0 0 0 0 167 42 0 0 0 0 0 0 

Tanto Damai 0 0 0 0 4 0 40 28 0 0 16 0 18 2 

1/2 Sitc Mingcheng 0 0 0 0 0 0 13 8 0 10 0 0 0 0 

1/3 Meratus Wakatobi 0 0 0 0 0 0 125 4 0 0 5 40 0 0 

1/4 Intan Daya 4 0 0 76 3 55 27 0 0 0 0 0 0 0 0 

1/6 
Meratus Medan 3 0 0 0 0 61 123 0 0 440 60 0 0 0 0 

Ctp Honour 0 0 0 0 0 0 50 14 0 0 141 74 0 0 

1/7 

Tanto Sentosa 0 0 0 0 0 2 0 1 0 0 10 4 36 0 

Tanto Sejahtera 8 48 0 0 0 15 31 0 0 0 0 0 151 15 

Tanto Berkat 22 8 44 0 0 0 0 0 0 0 0 0 0 0 

Meratus Project 3 230 0 0 0 22 12 0 0 4 77 8 10 0 0 

1/8 
Meraatus 

Pekanbaru 
0 5 104 41 0 0 1 3 0 0 0 0 33 0 

1/9 
Sitc Zhaoming 0 0 3 8 36 0 0 0 0 0 0 0 0 0 

Intan Daya 17 0 0 0 1 0 0 34 2 210 41 0 0 1 0 

1/10 

Tanto Terang 0 0 62 22 0 0 0 0 193 131 0 0 0 0 

Tanto Siap 0 0 40 14 13 0 2 0 4 0 0 0 0 0 

Meratus Malino  0 0 0 0 0 0 19 0 0 0 0 0 77 17 

1/11 

Intan Daya 11 0 0 48 27 0 0 0 0 0 5 55 12 30 4 

Tanto Keluarga 13 13 0 0 49 16 0 0 0 1 0 4 0 0 

Meratus Batam 0 0 0 0 0 0 30 59 0 0 266 24 0 0 

1/12 
Intan Daya 4 98 2 0 0 0 0 10 37 0 0 0 0 0 0 

Tanto Express 0 0 36 4 45 14 0 0 0 0 0 0 0 0 

1/13 

Spil Hasya 0 0 1 1 0 0 82 10 33 0 0 0 14 40 

Meratus Ampana 134 4 94 100 0 0 0 0 224 75 0 0 0 0 

Tanto Salam  52 0 0 0 0 0 0 3 2 6 5 15 0 0 

1/14 Illanur 0 0 19 5 0 0 0 0 25 5 0 0 0 0 



94 

Tgl Nama Kapal 

Lapangan Penumpukan 

E G H I J M N 

20 40 20 40 20 40 20 40 20 40 20 40 20 40 

Tanto Harmoni 0 0 0 0 0 0 0 0 2 1 58 3 1 0 

Intan Daya 15 0 0 0 0 135 14 0 0 0 0 31 30 0 0 

1/15 

Meratus Project 3 0 0 0 0 0 0 0 0 14 37 0 0 323 37 

Ctp Honour 112 103 0 0 0 0 0 0 0 0 0 0 78 14 

Tanto Cahaya 0 0 0 0 0 0 120 93 142 43 0 0 0 0 

1/16 

Tanto Kawan  48 0 0 0 0 0 0 0 40 0 1 19 0 0 

Intan Daya 17 0 23 0 14 160 0 1 0 0 0 0 0 0 0 

Tanto Bagus 0 0 0 0 2 9 0 0 51 3 5 2 0 2 

1/18 

Intan Daya 4 115 0 0 0 12 32 0 0 0 0 0 0 0 0 

Sitc Decheng 0 0 0 0 63 1 0 0 0 0 0 0 0 6 

Tanto Tangguh 16 0 0 0 0 0 0 8 28 9 7 0 0 0 

1/19 

Spil Hayu 0 0 0 0 26 5 26 0 0 0 0 0 0 0 

Meratus Batam 0 0 0 0 129 74 0 0 0 0 0 0 276 25 

Tanto Tenang 0 0 0 0 0 7 149 0 99 27 0 0 16 110 

Tanto Berkat  58 14 0 0 0 0 0 0 10 0 0 0 0 0 

1/20 

Illanur 38 0 0 0 17 6 0 7 0 0 0 0 20 2 

Meratus Medan 2 0 0 70 35 0 0 0 0 0 0 0 0 381 171 

Meratus 

Pekanbaru 
30 14 0 0 0 0 7 1 0 0 95 3 1 21 

1/21 

Armada Sejati 22 15 0 0 44 0 0 0 0 0 0 0 0 0 

Meratus Project 3 12 1 61 3 0 0 0 21 0 0 0 0 285 37 

Spil Hapsri 0 0 0 0 15 0 0 0 0 0 0 0 134 44 

1/22 

Intan Daya 11 0 0 113 9 0 0 0 0 0 0 0 0 3 23 

Tanto Permai 0 0 0 0 0 0 24 0 0 0 0 0 48 4 

Tanto Sukses 0 23 0 0 0 0 0 0 0 0 94 1 0 0 

Tanto Raya 34 0 0 0 0 0 0 0 20 6 0 4 0 0 

1/23 

Ctp Honour 74 34 0 0 0 0 0 0 0 0 95 24 46 90 

Sitc Xincheng  0 0 41 16 3 2 0 0 0 0 0 0 0 0 

Intan Daya 17 0 0 0 0 3 3 0 0 97 18 0 0 0 0 
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Tgl Nama Kapal 

Lapangan Penumpukan 

E G H I J M N 

20 40 20 40 20 40 20 40 20 40 20 40 20 40 

1/24 

Tanto Lestari 0 0 0 0 0 0 4 0 2 8 0 0 62 1 

Intan Daya 4 0 0 97 31 0 0 28 2 0 0 0 0 0 0 

Tanto Jaya 4 0 0 0 33 15 0 2 0 0 0 0 19 0 

Tanto Terang 0 0 0 0 40 142 255 0 0 0 0 0 0 0 

1/25 Intan Daya 15 85 26 29 18 0 0 0 0 0 0 0 0 0 0 

1/26 Meratus Sorong 0 0 0 0 207 40 279 31 0 0 0 0 17 50 

1/27 

Illanur 0 0 0 0 0 0 0 0 71 14 0 0 0 2 

Tanto Harmoni 30 0 0 8 19 10 0 0 0 0 1 0 0 0 

Meratus 

Palembang 
0 0 0 0 43 28 0 0 107 4 0 0 0 0 

1/28 

Armada Senada 51 31 0 0 3 1 1 0 6 0 0 0 0 0 

Meratus Amurang 0 0 0 0 0 0 89 214 496 0 0 0 0 0 

Meratus Project 3 0 7 0 0 0 0 287 68 0 0 0 0 0 0 

1/29 
Spil Hana 0 0 0 0 1 20 0 0 0 0 0 0 107 11 

Tanto Cahaya 281 158 0 0 0 0 0 0 0 0 17 0 0 0 

1/30 Intan Daya 17 30 5 0 15 0 0 0 4 0 0 0 0 95 9 

1/31 

Sitc Mingcheng 0 0 0 0 0 0 28 0 0 0 27 15 0 0 

Tanto Keluarga 0 0 67 0 10 12 0 0 0 0 0 0 0 0 

Ctp Honour  0 0 130 140 58 0 0 0 2 0 1 2 0 0 

Tanto Sejahtera 0 0 90 3 0 0 13 0 0 0 0 1 15 14 
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Lampiran 6 Perbanding Sebelum dan Sesudah Optimasi 

Tgl Nama Kapal 

Jarak Tempuh (Km) 
Ketidakseimbangan antar  

Lapangan Penumpukan 
Waktu Bongkar (Menit) 

Sebelum 

Optimasi 

Sesudah 

Optimasi 

Sebelum 

Optimasi 

Sesudah 

Optimasi 

Sebelum 

Optimasi 

Sesudah 

Optimasi 

1/1 
Spil Hana 169.5035 155.8849 227 1 458.62 346.97 

Tanto Damai 123.39 172.8274 92 3 221.75 170.43 

1/2 Sitc Mingcheng 47.95023 40.10075 9 1 70.88 53.87 

1/3 Meratus Wakatobi 204.9502 181.2506 48 0 354.97 267.9 

1/4 Intan Daya 4 163.1852 163.827 27 1 327.52 245.97 

1/6 
Meratus Medan 3 1219.457 738.1711 253 3 1375.28 1032.53 

Ctp Honour 247.3869 283.738 211 1 563.57 426.83 

1/7 

Tanto Sentosa 65.9572 53.24988 34 3 112.28 84.2 

Tanto Sejahtera 262.6948 278.9307 151 3 540.9 408.47 

Tanto Berkat 119.2638 79.91889 6 0 156.08 119.17 

Meratus Project 3 309.0255 361.1595 202 2 731.22 549.9 

1/8 
Meraatus 

Pekanbaru 
240.4722 189.5474 

179 3 
380.45 285.1 

1/9 
Sitc Zhaoming 66.96706 36.63531 17 1 100.33 75.27 

Intan Daya 17 543.5697 392.123 291 1 585.55 440.38 

1/10 

Tanto Terang 556.2524 287.9399 349 3 822.62 616.75 

Tanto Siap 129.6455 88.24472 66 3 154.68 115.17 

Meratus Malino  101.8374 149.3112 92 2 231.42 176.05 

1/11 

Intan Daya 11 229.9799 215.0038 92 1 368.58 278.73 

Tanto Keluarga 120.1777 111.8478 79 3 201.28 150.55 

Meratus Batam 427.3229 359.4711 166 2 763.38 574.72 

1/12 
Intan Daya 4 163.1852 163.827 18 2 298.47 228.53 

Tanto Express 151.501 103.3033 29 1 205.32 154.07 
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Tgl Nama Kapal 

Jarak Tempuh (Km) 
Ketidakseimbangan antar  

Lapangan Penumpukan 
Waktu Bongkar (Menit) 

Sebelum 

Optimasi 

Sesudah 

Optimasi 

Sebelum 

Optimasi 

Sesudah 

Optimasi 

Sebelum 

Optimasi 

Sesudah 

Optimasi 

1/13 

Spil Hasya 186.9752 185.5133 99 3 368.67 277.78 

Meratus Ampana 1118.378 851.0827 232 2 1270.25 953.03 

Tanto Salam  100.047 99.17935 46 1 172.22 131.73 

1/14 

Illanur 103.5837 54.7911 6 0 116.13 86.6 

Tanto Harmoni 52.75019 87.13815 63 1 134.77 103.98 

Intan Daya 15 182.5431 283.0706 72 0 426.22 321.62 

1/15 

Meratus Project 3 309.0255 361.1595 309 1 828.35 622.1 

Ctp Honour 247.3869 283.738 212 2 619.58 467.33 

Tanto Cahaya 650.2718 318.1294 78 0 804.38 602.35 

1/16 

Tanto Kawan  111.3181 109.2024 9 3 221.47 168.45 

Intan Daya 17 537.0437 386.9307 159 3 402.83 303.47 

Tanto Bagus 127.3271 78.57861 53 1 156.38 116.73 

1/18 

Intan Daya 4 253.6676 258.1798 39 1 324.82 244.6 

Sitc Decheng 86.71742 73.98292 53 3 146.83 110.63 

Tanto Tangguh 76.07741 58.542 39 3 143.1 106.53 

1/19 

Spil Hayu 41.83294 72.13846 10 2 118.75 91.78 

Meratus Batam 337.2281 377.0607 49 3 1014.05 763.57 

Tanto Tenang 559.4136 427.3055 222 0 822.87 618.38 

Tanto Berkat  61.01022 81.10907 76 0 168.47 127.47 

1/20 

Illanur 72.94674 51.25923 24 3 184.47 140.45 

Meratus Medan 2 643.1695 512.4231 583 1 1318.9 992.32 

Meratus Pekanbaru 160.4699 182.5783 92 3 350.1 265.38 

1/21 

Armada Sejati 55.82391 82.74658 8 3 167.03 126.95 

Meratus Project 3 497.5869 472.7304 345 3 845.4 636.23 

Spil Hapsri 163.7566 314.1558 207 1 393.42 299.28 

1/22 Intan Daya 11 233.0203 206.8371 82 0 302.45 226.53 
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Tgl Nama Kapal 

Jarak Tempuh (Km) 
Ketidakseimbangan antar  

Lapangan Penumpukan 
Waktu Bongkar (Menit) 

Sebelum 

Optimasi 

Sesudah 

Optimasi 

Sebelum 

Optimasi 

Sesudah 

Optimasi 

Sebelum 

Optimasi 

Sesudah 

Optimasi 

Tanto Permai 73.593 79.08522 32 0 158.25 119.97 

Tanto Sukses 103.4099 121.0645 50 0 242.1 183.63 

Tanto Raya 63.01716 83.62631 26 3 134.1 103.22 

1/23 

Ctp Honour 255.7771 290.6739 84 1 732.22 551.88 

Sitc Xincheng  114.7038 83.81873 66 0 132.68 101.18 

Intan Daya 17 374.6831 298.9984 124 2 248.62 187.03 

1/24 

Tanto Lestari 97.92736 89.46358 60 2 160.85 121.8 

Intan Daya 4 255.0359 255.626 127 3 323.28 241.9 

Tanto Jaya 85.3465 96.42962 59 2 152.38 116.78 

Tanto Terang 556.2524 287.9399 69 1 879.2 660.2 

1/25 Intan Daya 15 182.5431 283.0706 72 0 321.48 244.35 

1/26 Meratus Sorong 780.6512 650.1901 224 3 1254.33 941.75 

1/27 

Illanur 72.94674 51.25923 95 1 181.12 135.2 

Tanto Harmoni 52.75019 87.13815 38 3 143.2 111.97 

Meratus Palembang 309.8419 194.497 16 0 372.88 279.77 

1/28 

Armada Senada 120.0946 97.59451 112 1 190.82 145.87 

Meratus Amurang 1363.113 832.5323 21 1 165.43 1204.18 

Meratus Project 3 309.0255 361.1595 409 3 729.25 548.6 

1/29 
Spil Hana 169.5035 155.8849 88 2 282.63 213.12 

Tanto Cahaya 640.8963 310.432 580 0 920.68 691.27 

1/30 Intan Daya 17 537.0437 386.9307 105 3 322.55 241.83 

1/31 

Sitc Mingcheng 29.58558 21.82136 29 3 145.6 110.47 

Tanto Keluarga 69.99423 81.39067 33 1 182.63 141.32 

Ctp Honour  593.3907 382.9813 408 3 675.18 505.73 

Tanto Sejahtera 265.3709 284.3727 94 3 280.08 211.13 
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Lampiran 7 Daftar hadir dan berita acara seminar hasil 
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Lampiran 8 Daftar hadir dan berita acara ujian skripsi 
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Lampiran 9 Lembar perbaikan skripsi 

 


