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The report is based upon the investigation carried out by the National Transportation 

Safety Committee (KNKT) in accordance with IMO Resolution MSC. 255 (84) and 

Indonesian Shipping Act (UU No.17/2008). 

Readers are advised that the KNKT investigates for the sole purpose of enhancing 

Transport safety. Consequently, KNKT reports are confined to matters of safety 

significance and may be misleading if used for any other purpose. 

As the KNKT believes that safety information is of greatest value if it is passed on for the 

use of others, readers are encouraged to copy or reprint for further distribution, 

acknowledging KNKT as the source. 

When the KNKT makes recommendations as a result of its investigations or research, 

safety is its primary consideration. 

However, the KNKT fully recognizes that the implementation of recommendations arising 

from its investigations will in some cases incur a cost to the industry. 

Readers should note that the information in KNKT reports and recommendations is 

provided to promote transport safety. In no case it is intended to imply blame or liability. 

 

The report is based on these rules: 

1. Indonesian Shipping Act No. 17 Year of 2008, articles 256 and 257 as well as the 

explanatory memorandum; 

2. Government Regulation No. 62 Year of 2013 on Transport Accident Investigations; 

3. Presidential Regulation of the Republic of Indonesia No. 2 Year of 2012 on the 

National Transportation Safety Committee; 

4. 4. IMO Resolution MSC.255 (84) on the Casualty Investigation Code. 
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EXECUTIVE SUMMARY 

On 18 June 2018 at 17.10 LT1, there was an accident where the Sinar Bangun 4 sank, it 

departed from Simanindo Port heading to Tigaras Port. At the time of departure the ship was 

loaded with more than 150 passengers and 70 motor cycles. The weather was overcast and 

there was slight rain. The ship had traveled a distance of about 2/3 or about 20 minutes into 

the 30 minute course. Suddenly there was an extreme weather change where the wind started 

blowing hard and waves as high as 1.5 – 2 meters came and hit the port side hull caused the 

ship to listed to the right and immediately turned upside down until the shi’s keel floated to 

the surface. 

Passengers who were on the Deck 3 fell into the waters of Toba Lake , while passengers who 

were on the Deck 2 were trapped inside the ship because of limited boat exit access. While 

some of the passengers trapped in the ship managed to get out of the ship by following bright 

lights and some others by breaking the windows of the ship. Some passengers who were in 

the water had climbed on the back of the ship which was turned upside down and others tried 

to save themselves by holding on to objects that could be used to stay afloat. However, not 

long after the Sinar Bangun 4 again hit by waves and sank into the bottom of the lake with 

passengers trapped in it and on her keel. 

The Sumut II ferry ship which was also sailing from Simanindo to Tigaras immediately provided 

assistance and only managed to save three people from the water. While other ships that 

helped, Sinta Dame 2 managed to save 14 survivors and Sumut I managed to save one survivor 

and one person died. 

This accident resulted 3 fatalities, 164 people were declared missing and 19 passengers were 

rescued. The evacuation process of victims carried out by a joint SAR from National Search 

and Rescue Agency (BNPP), Indonesian army (TNI), Indonesian Police (Polri), KNKT and other 

elements of community assistance was carried out for 16 days with this period extended 3 

times. The search was conducted in various ways and used all the potential that exists 

including bringing in equipment and technology such as Multi Beam Sonar Scan2 (MBES), Side 

Scan Sonar3 (SSS) and Remotely Underwater Operated Vehicle (ROV)4. 

On the 7th day of the search operation, the results of scanning below the surface of the water 

managed to detect an object at the position of coordinates of 02° 47’ 3.835” N – 098° 46’ 

10.767” E at a depth of 450 meters. Then using BPPT's ROV which on the 11th day managed to 

find objects of bodies, motorbikes, ship seats and helmets at the coordinates of 20° 47’ 4.144” 

N – 098° 45’ 10.560” E at a depth of 450 meters. But at the time of the operation, the ROV 

                                                      

1 Western Indonesia Time (WIB = UTC + 07:00). 

2 Multibeam Echosounder (MBES) is a tool used to obtain depth and topographic data on the seabed, including 

the location and extent of objects by utilizing acoustic waves. 

3 Side Scan Sonar (SSS) is a tool that can show the image of the appearance of the seabed surface by utilizing 

acoustic waves. 

4 ROV is an underwater vehicle operated by using remote. 
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cable was entangled by the Sinar Bangun 4 rope and finally broke. ROV was not detected but 

was later found floating on day 14 of the search operation. 

After conducting an evaluation and deliberation with the families of the victims, it was decided 

to stop the evacuation operation against the missing victims. Finally the victim evacuation 

effort was stopped on the day 16th with various considerations and obstacles dealth with, such 

as water depth and limited time to bring in more sophisticated tools, and other considerations, 

such as the psychological family of the victim. 
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GLOSSARY 

Accident site is a locus/place of a marine casualty(ies), ship wreck, ship collision(s), major 

damage of ship(s) or any property(ies) or environmental disaster due to ship operation, or any 

injuries to person(s); 

Causal factor means actions, omissions, events or conditions; 

Closed-loop communication is a communication technique used to avoid misunderstandings. 
When the sender gives a message, the receiver repeats this back. The sender then confirms 
the message; thereby common is using the word “yes”. 

Coastal State means a State in whose territory, including its territorial sea, a marine casualty 

or marine accident occurs. 

Emergency evacuation is a direct and rapid movement os the people away from any risks or 

occurence. 

Flag State is a State whose flag a ship is entitled to fly; 

Interested party is an organization, or individual, who, as determined by the marine safety 

investigating State(s), has significant interests, rights or legitimate expectations with respect 

to the outcome of a marine safety investigation; 

Marine casualty investigator or investigator is a qualified person who has assigned by the 

marine safety investigation authority to carry out an investigation in regards a marine casualty; 

Marine safety investigation is an investigation or inquiry (however referred to by a State), 

into a marine casualty or marine accident, conducted with the objective of preventing marine 

casualties and marine accidents in the future (casualty prevention); 

Marine Safety Investigation Authority is an Authority in a State, responsible for conducting 

investigations in accordance with this Code. 

Pilot is a person who is in charge of the transportation and pilotage of the vessel into the port 

up to her being anchored and moored and, similarly, in the reverse process until ship reaches 

the outward pilot station. 

Seafarer is any person who is employed or engaged or works in any capacity on board a ship. 

Ship seaworthiness is the ship’s ability to withstand ordinary stress of wind, waves and other 
weather which the vessel might normally be expected to encounter the ordinary perils of the 
seas. 

Traditional vessel is a ship which is built in a traditional method or does not follow the 

convention rules; 

Very serious casualty is a marine casualty involving the total loss of the ship or a death or 

severe damage to the environment; 

Wooden vessel is a ship which the most of its hull is made of wood/timber. 
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I. FACTUAL INFORMATION 

I.1. THE ACCIDENT 

On 18 June 2018 at around 16.00 LT, Sinar Bangun 4 prepared to depart from Simanindo Port, 

Samosir Regency towards Tigaras Port, Simalungun Regency. The atmosphere of Simanindo 

Port was crowded with passengers who were going to Tigaras. At the same time there were 

several other ships that berthed on the pier. 

 

Figure I-1: The situation of the Simanindo Port during the embarkation of passengers to Sinar Bangun 4 

(image: TV One) 

The embarkation of passengers to Sinar Bangun 4 began and passengers who were already on 

the dock began to enter the ship via the forecastle. The crew set up motorbikes that would 

use Sinar Bangun 4 transportation. Motorbikes were placed mostly on the outside of the 

accommodation and others were inside the accommodation room (main or bottom deck). The 

Master stated that there were about 70 units of two-wheeled vehicles (motorbikes) and a 

number of passengers along with two crew members, namely the Master and Kernet5. on the 

ship. All passengers were passengers who use motorbikes. On the Deck 1 there were 

passengers sitting on the stern and the forecastle of the ship, precisely in front of a row of 

motorbikes. Most of the passengers were on the Decks of 2 and 3 (middle deck and topmost). 

When Sinar Bangun 4 departed from Simanindo Port, there were passengers on the pier and 

could not get on board. This was because the ship could not be loaded with more passengers 

and motorbikes. Passengers left on the pier were planned to be transported by the Sumut II 

vessel which will follow behind the Sinar Bangun 4. 

Around 16:50 LT, the ship began to depart from the Simanindo Port. 

The weather in the waters of Toba Lake  at that time began to be overcast and a little drizzle. 

Weather information was previously broadcasted by the Meteorology, Climatology and 

                                                      
5 Kernet is a crew who helps the Master. 
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Geophysics Agency (BMKG) through Telegram online media from the Silangit Airport station, 

that the waters of Toba Lake  had heavy intensity rainfall which could be accompanied by 

lightning and strong winds. 

As usually, the Master directed the ship's heading to the northeast with the Garoga Hotel 

building in Tigaras as a navigation guide. Then her heading will be turned east towards Tigaras 

Port when the ship's position was approximately approaching Tigaras. In the middle of a cruise, 

the Kernet collected the fare. Payment was made in cash and without obtaining receipt. The 

trip from Simanindo to Tigaras as far as 3 nautical miles in normal conditions was taken for 

approximately 30 minutes at a speed of 6-7 knots. 

When Sinar Bangun 4 has traveled around 20 minutes, there was a change in weather in the 

waters of Toba Lake . Passengers were able to express their concern to Kernet about the 

condition of the waters. However, he assured that such conditions were common.  

At around 17.10 LT, strong winds (heading south) accompanied by waves of around 1.5 – 2.0 

meters which hit the port side hull made the ship went up and down on Toba Lake . The ship 

listed to the starboard side and then immediately turned upside down until the ship's keel 

appeared. 

The capsize of Sinar Bangun 4 was simultaneously by the fall of some passengers who were 

on the Deck 3 and the outer side of the ship to the waters of Toba Lake . While some of the 

passengers successfully went out of the ship by following bright lights and some others by 

breaking the windows of the ship. 

After the Sinar Bangun 4 were capsized, the passengers were divided into two groups. The 

first group of passengers was above the keel and hull of Sinar Bangun 4 that rose above the 

water surface. The second passenger group floated around Sinar Bangun 4 by relying on 

several floating objects around them, such as helmets, pieces of wood, and dead passengers 

who had floated. All passengers and crew of the Sinar Bangun 4 ship were not wearing a life 

jacket. By the time, a portion of the second group of passengers began to sink. The first group 

helped to raise the other passengers who were still floating on the water surface. 

 

Figure I-2: The situation of the passengers who climbed onto the hull of the ship when the ship was 

overturned 

Moments later, big waves came back and swept away all the passengers on her hull and keel. 

After that, the parts of the ship were no longer visible and the number of survivors on the 

surface of the water decreased. 
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I.2. SEARCH AND RESCUE PROCESS 

At the same time, the Sumut II Pax Roll-On Roll-Off passenger ship sailing from Simanindo Port 

to Tigaras Port helped the evacuation process for Sinar Bangun 4 survivors by throwing ropes 

and life jackets to the survivors. The Sumut II crew tried several times to throw lifebuoys and 

life jackets but the survivors failed to catch them, so the lifebuoys and life jackets had to be 

pulled and thrown back. Throwing life jackets was failed many times because the life jackets 

were pushed away by the waves. After successfully rescuing three survivors, Sumut II 

continued her journey to Tigaras Port. 

Rescuing was then continued for about 15 minutes by several ships that coaccidentally were 

around the Sinar Bangun 4, namely Sumut I (similar type with the Sumut II) and Sinta Dame II 

(similar type of Sinar Bangun 4). Sinta Dame II saved fourteen survivors, while Sumut I saved 

one survivor and one body. 

Post of National Search and Rescue Agency6 (BNPP) Toba Lake  located in Parapat received 
reports of the Sinar Bangun 4 sinking from the community around 17.40 LT and immediately 
prepared a team for rescue. Twenty minutes later, the relief team deployed to the scene. 
Around 18.45 LT the BNPP team and the Water Police and the local community assisted the 
evacuation process. 

 

Figure I-3: The location of the sinking of the Sinar Bangun 4 (image: Google Earth) 

The location of the accident was about 3 km from Tigaras Port, precisely at coordinates of 02° 
47’ 01” N – 098° 46’ 34” E. The distance of the location of the Parapat SAR Post was around 

                                                      
6 Formerly the National Search and Rescue Agency (Basarnas). 
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12.19 NM with the northwest direction (308). The administrative area of the ship accident 
was located in Tigaras Village, Dolok Pardamean District, Simalungun Regency, North Sumatra. 

Based on the entire evacuation and search data, a total of 21 survivors were rescued (including 

the Master and Kernet) and 3 bodies were found including those rescued by Sumut I on the 

day of the accident. According to the BNPP data, 164 people7 has been reported missing by 

the community who felt their family members or relatives ware missing in the occurence of 

the Sinar Bangun 4. However, no one could ascertain the exact number the victims lost in this 

accident. 

I.2.1. Search and Rescue (SAR) Operation 

Joint search and rescue operations led directly by the Head of BNPP were attended by various 

elements such as the TNI, Polri, Regional Disaster Management Agency (BPBD), Local 

Governments (Pemda) and communities who volunteered to participate in SAR operations. 

The duration of the Sinar Bangun 4 search SAR operation took 16 days and the SAR post was 

placed in Tigaras Port, Simalungun Regency. The implementation of SAR operations carried 

out from day 1 to day 16 were as follows. 

Day 1 (Monday, 18 June 2018) 

 

Figure I-4: Joint SAR operation of various elements conduct searches on the surface of the water using Rescue 

Boats and volunteer boats from local residents 

20 minutes after received the information, at 18.00 LT, Parapat SAR Post dispatched towards 
the location using a Rescue Boat (RB) 412. The travel time was within 40 minutes. Along the 
operation, the Parapat SAR Post coordinated with the TNI, Polri, Directorate General of Land 
Transportation and other pertinent institutions. The results of the SAR operation on 18 June 

2018 (day 1), the combined SAR Team found 1 victim died at the coordinates of 02° 47' 7.09” 
N – 098° 46’ 36.00" E with a distance of about 2 Km and direction Southwest (223°) from 
Tigaras Port. 

Day 2 (Tuesday, 19 June 2018) 

                                                      
7 This number was the result of verification between the BNPP and an insurance company (Jasa Raharja). 
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The Head of Medan Search and Rescue Office as SAR Mission Coordinator (SAR Mission 
Coordinator (SMC) was an official appointed by the Head of BNPP to be in charge of 
coordinating and controlling SAR operations from beginning to the end. They were divided 
into 2 teams. Search and Rescue Team one searched the surface of the water using a Rescue 
Boat (RB) 412, Rigid Inflatable Boat (RIB) and Landing Craft Rubber (LCR) with extensive the 
search area was around 5 Km2. Search and rescue teams conducted underwater diving around 
the scene. The search area was as follows: 

 

Figure I-5: SAR area on the 2nd day (image: BNPP) 

Search results up to 17.00 LT was nil.  

On 19 June 2018, the Headquarters of the BNPP sent a BNPP Special Group (BSG) team and 

technical team carrying equipment: Retinor, ROV and diving equipment led by the Director of 

Search and Relief Operations. 

Day 3 (Wednesday, 20 June 2018) 

At 08.00 LT the combined SAR team found 1 dead female in the condition of death at the 

coordinates of 02° 46’ 15” N – 098° 49’ 16” E (southeast / 132° / 4.2 Km from Tigaras Command 

Post). Then at 10.00 LT, the joint SAR Team again found 1 dead female at coordinates of 02° 

45’ 49” N – 098° 48’ 15” E (southeast / 140° / 4.3 km from Tigaras Command Post). The results 

on the 3rd day SAR operation until 18.00 LT have found 2 people who died and were evacuated 

to the Tigaras Command Post which were then taken to the Simalungun referred hospital to 

be submitted to the Disaster Victim Identification (DVI) team North Sumatra Regional Police. 

At 07.00 LT, the joint SAR Team continued the SAR operation by expanding the search area to 

10 Km2 as follows: 
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Figure I-6: SAR area on the 3rd day (image: BNPP) 

Day 4 (Thursday, 21 June 2018) 

The head of the BNPP as the SAR Coordinator (SC) arrived at the Tigaras Command Post, then 

at 07.00 LT, the combined SAR Team continued the search and rescue operation by expanding 

the search area to 15 km eastern based on estimates of change of victims location and taking 

into account of current and wind data from the Meteorology, Climatology, and Geophysics 

(BMKG). 

 

Figure I-7: SAR area on the 4th day (image: BNPP) 

The searching method was divided into 3 ways, namely:  
1. Search on the water surface using KN SAR 412, 3 RIB and 6 LCR facilities;  

2. Diving up to a depth of 40 meters by BNPP team, Amphibious Intellectual Unit (Taifib), 

Frog Forces Command (Kopaska) and Detachment of Jala Mangkara (Denjaka) Indonesian 

Navy.  

3. Search using ROV by the BNPP. 
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The results on the 4th day search and rescue operation up to 18.00 LT a beach sweeping 
team found sandals allegedly belonging to the victim. 

Day 5 (Friday, 22 June 2018) 

The Head of BNPP directed the conduct of SAR operations. The BNPP helicopter (HR-3604) 

departs from Atang Sandjaja Airport (ATS) to the Tigaras Command Post to support SAR 

operations. At 07.00 LT, the combined SAR team resumed the search and rescue operation by 

expanding the search area to 20 km2 to the east based on the estimated the change of the 

victims location and taking into account the current and wind data from BMKG. 

 

Figure I-8: Search operation for airborne SAR by using a helicopter 

The search method was divided into 5 ways, namely: 
1. Search on the water surface using KN SAR 412, 3 RIB and 6 LCR facilities; 
2. Beach sweeping on foot by a volunteer team as far as 5 Km;  
3. Diving to a depth of 40 meters by BNPP, Taifib, Kopaska and Denjaka teams;  
4. Search using ROV by BNPP;  
5. Underwater scanning using SSS and MBES from Indonesian Hydrography and 

Oceanography Agency (Pushidrosal). 

The results on the 5th day of the SAR operation until 18.00 LT have found helmets, sandals, 
Sumut II life jackets, lifebuoys and stirofoam by the Volunteer Search Team. The results of 
scanning under the surface of the water from Pushidros Navy had not produced results.  
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Figure I-9: Underwater search using Multi Beam and  

Day 6 (Saturday, 23 June 2018) 

The BNPP took MBES from the BNPP Tanjungpinang Office to the Tigaras Post. At 07.00 LT, 
the combined SAR Team resumed the search and rescue operation by expanding the search 
area to 25 km2 to the east based on the estimated change of the victims location and taking 
into account the current and wind data from the BMKG. 

 

Figure I-10: SAR area on the 6th day (image: BNPP) 

The search method was divided into 5 ways, namely: 
1. Air search using BNPP helicopters; 
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2. Search on the water surface using KN SAR 412 facilities, 3 RIB units and 6 LCR units; 
3. Beach sweeping on foot by volunteer teams as far as 10 Km; 
4. Search using the ROV by the BNPP Team; 
5. Scanning under the water uses SSS from Pushidrosal. 

The results on the 6th day SAR operation at 18.00 TL had found ship’s debris, blue children's 
shoes, oil drums and red colored hats by the Volunteer Search Team. The results of scanning 
under the surface of the water from Pushidrosal had produced no results. 

Day 7 (Sunday, 24 June 2018) 

At 07.00 LT, the combined SAR Team resumed the search and rescue operation by expanding 

the search area to 35 km2 to the east based on the estimated movement of the victims taking 

into account the current and wind data from BMKG. 

 

Figure I-11: SAR area on the 7th day(image: BNPP and Google Earth) 

The search method was divided into 3 ways, namely: 

1. Search on the water surface using KN SAR 412 facilities, 3 RIB units and 6 LCR units;  

2. Beach sweeping on foot by a volunteer team of 15 Km;  

3. Scanning under the water uses SSS from Pushidros TNI AL and MBES by the BNPP. 

The results on the 7th day search and rescue operation up to 18.00 LT had found in Sumut II 

life jackets, sandals, food containers, styrofoam, helmets, dolls, thermos caps, sarongs. 

Scanning below the surface of the water from Pushidros TNI AL and BNPP succeeded in 

detecting suspected objects at coordinates of 02° 47’ 3.835” N – 098° 46’ 10.767” E at the 

depth of 450 meters. 

The results of coordination between the BNPP, the joint SAR Team, Local Governments 

Coordination Forum (Forkopimda) and the families of the victims, agreed that the SAR 

operation would be extended to 27 June 2018 (for 3 days). 
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Figure I-12: The results of scanning the SSS below the surface of the water detected the suspected object at a 

depth of 450 meters 

I.2.2. Extension of the First Phase of Search Operation (Day 8 – 10) 

Day 8 (Monday, 25 June 2018) 

The Search Operations began at 07.00 LT until 18.00 LT. The combined SAR Team continued 
the SAR operation. The search area was as follows: 

 

Figure I-13: SAR area on the 8th day (image: BNPP and Google Earth) 

The search method was divided into 4 ways, namely: 

1. Search by air using a helicopter; 

2. Beach sweeping on foot by volunteer teams as far as 20 Km; 

3. Scanning below the water surface uses SSS and MBES; 

4. Carry out scratching with anchors using 2 Ferry Vessels (Sumut I and Sumut II) and 4 

wooden vessels. 

The results on the 8th day search and rescue operation untilo 18.00 LT, found a jacket, buoy, 

helmet, sandals, shoes, ID card and driver's license by a team of volunteers. While the scan 

results under the surface of SSS and MBES water and rake using a rope and nil anchor. 
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Day 9 (Tuesday, 26 June 2018) 

The BNPP brought ROV from BPPT including operators. The search operation began at 07.00 

LT at 18.00 LT. The joint SAR team resumed the SAR operation. 

 

Figure I-14: SAR area on the 9th day (image: BNPP and Google Earth) 

The search method was divided into 5 ways, namely:  

1. Search by air by helicopter;  

2. Sweeping using 2 units of tiger trawlers;  

3. Beach sweeping on foot by a volunteer team of 25 Km;  

4. Scanning below the water surface uses SSS and MBES;  

5. Carry out scratching with anchors using 2 crossing ships (Sumut I and Sumut II) 

The results on the 9th day SAR operation was nil. The results of scanning below the surface of 

the SSS and MBES were also nil. 

At 15.00 LT, a number of victims were verified by Jasa Raharja, Samosir Regional Police Chief, 

Simalungun Police Chief, BPBD, BMKG and KNKT at the Tigaras Combined Command Post. 

Then proceed with the Press Release number of victims verified with the following data with 

the number of passengers on board as many as 188 people, with details of the number of 

survivors 21 people, died 3 people and missing 164 people. 

Day 10 (Wednesday, 27 June 2018) 

The Search Operations began at 07.00 LT until 18.00 LT, the combined SAR Team continued 
the SAR operation. 
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Figure I-15: SAR area on the 10th day (image: BNPP and Google Earth) 

The search method was divided into 2 ways, namely:  

1. Scanning under the water uses SSS, MBES and BPPT ROV;  

2. Beach sweeping on foot by volunteer teams as far as 30 km to the southeast; 

Results of the monitoring operation using SSS, MBES and ROV BPPT to detect the suspected 
objects was still nil. 

 

Figure I-16: Underwater search using BPPT ROV 

I.2.3. Extension of the Second Phase of Operation Search (Day 11 - 13) 

Day 11 (Thursday, 28 June 2018) 

Search operations begin at 07.00 LT and finish at 18.00 LT with the search area as follows. 
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Figure I-17: SAR area on the 11th day (image: BNPP and Google Earth) 

The search method was divided into 2 ways, namely:  

1. Scanning under the water uses SSS, MBES and BPPT ROV;  

2. Beach sweeping on foot by volunteer teams as far as 35 km to the southeast. 

Results Monitoring operations using SSS, MBES and BPPT ROV were still ongoing. At 14.10 LT, 

the BPPT ROV managed to find the object of a body, a motorcycle, a boat seat and a helmet 

at the coordinates of 02° 47’ 4.144” N – 098° 45’ 10.560” E at a depth of 450 meters. 

 

Figure I-18: Motorcycle and ship seat that have been found by BPPT ROV 

At 16.00 LT, the Head of BNPP accompanied by the Chairman of the KNKT, Director General 
of Land Transportation held a press conference at the Head Office related to the discovery of 
the body at the bottom of Toba Lake with a depth of 450 meters. 
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Day 12 (Friday, 29 June 2018) 

Search Operations begin at 07.00 LT and finish at 18.00 LT, the combined SAR Team continued 

the SAR operation. 

 

Figure I-19: SAR area on the 12th day (image: BNPP and Google Earth) 

The search method was divided into 2 ways, namely: 
1. Scanning beneath the surface of the water uses SSS, MBES and BPPT ROV; 

2. Beach sweeping on foot by volunteer teams as far as 40 km to the southeast. 

The results of monitoring operations using SSS and MBES were still being carried out while the 
BPPT ROV was having problems due to the suspected ropes allegedly from Sinar Bangun 4. 

Day 13 (Saturday, 30 June 2018) 

The Search Operations began at 07.00 LT and finish at 18.00 LT, the combined SAR Team 

continued the SAR operation. 

The search method was divided into 2 ways, namely: 
1. Scanning under the water surface uses SSS and MBES; 

2. Beach sweeping on foot by volunteer teams as far as 45 km to the southeast; 

3. At 14.00 LT until 19.00 LT carried out sweeping using tiger trawlers with nil results. 

Results of the monitoring operation using SSS and MBES was still being carried out while the 

BPPT ROV could not work because the rope was still tangled the ROV. 

At 20.00 LT, an attempt was made to pull the ROV that was tangled in a rope which was 
suspected to be the Sinar Bangun 4 rope. However, the cable of the ROV was off and 
undetected. It was assumed that the ROV was float freely. 
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Figure I-20: SAR area on the 13th day (image: BNPP and Google Earth) 

I.2.4. Extension of the Third Phase of Search Operations (Day 14 - 16) 

Day 14 (Sunday, 1 July 2018) 

At 07.00 LT the ROV was found floating on the bank of the lake about 3 km from the position 
of the broken ROV cable. After being examined by a team of experts, it was concluded that 
the ROV had been damaged and be repaired in Jakarta. 

 

Figure I-21: An ROV checking by the technician 

At 13.00 LT, a meeting amongst the families of the victims and the Regent of Simalungun, 
BNPP, Forkompimda, KNKT and Jasa Raharja by presenting religious leaders, traditional 
leaders, and community leaders from the Simalungun District Office was held. In addition, a 
similar meeting was held at the Simanindo Samosir Port Post between Samosir Regent, BNPP, 
family members, religious leaders and Samosir community leaders. 
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Figure I-22: A meeting with the victim's families was attended by the Regent of Simalungun, Basarnas, KNKT, 

Jasa Raharja, Forkompimda and religious leaders and community leaders 

Day 15 (Monday, 2 July 2018) 

At 10.00 LT received a visit from some official staff of the Coordinating Ministry for Maritime 
Affairs, Head of BNPP, Head of BPPT, and officials from the Ministry of Transportation at the 
Tigaras joint post. The activities carried out were a closed meeting with representatives of the 
families of victims and placing flowers. 

 

Figure I-23: A closed meeting amongst officials of Coordinating Ministry for Maritime Affairs with the 

families of the victims 
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Day 16 (Tuesday, 3 July 2018) 

At 10.00 LT a religious ceremony was held and the laying of the first stone of the tragedy of 
the tragedy of the sinking of Sinar Bangun 4 in Tigaras continued with a flower placing event. 

 

 

Figure I-24: Laying of the first Batu Sinar Bangun 4 memorial monument and religious event 

At 14.45 LT the SAR operation was closed by the SMC. The closing ceremony was attended by 

all the joint SAR teams involved in SAR operations. Furthermore, it continues to carry out 

monitoring while activating the BNPP post in Parapat. 

I.3. AFTERMATH 

As a result of this accident, 3 people died, 164 people were missing and the total loss of the 

ship. A total of 19 victims including 2 crew members were rescued by the Cinta Dame and 

Sumut 1 and Sumut 2. 

I.4. SHIP INFORMATION 

I.4.1. General Information 

Sinar Bangun 4 was a passenger ship built of wood and steel. She was a used vessel purchased 

by the owner in 2013. After bought, the owner of Sinar Bangun 4 immediately made major 

repairs on the ship, including rearranging the ship's frames, so that after the ship was finished 

it looked like a new and bigger ship. 

The KNKT team could not have documents that could reveal when the ship was first built and 
the builder that built the ship or the name of the previous ship. The dimensions of the ship 
based on the Certificate of Excellence and Nationality of River and Lake Vessels (Sertifikat 
Kelaikan dan Kebangsaan Kapal Sungai dan Danau) issued by the Transportation Agency of 
Province of North Sumatra were as follows. 

Length : 18.00 m  
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Width : 5.50 m  

Height : 1.85 m  

Gross Tonage : 35 

The ship did not have a plimsol mark as on the general passenger cargo ship. 

I.4.2. Ship Construction 

The ship was made of a mixed of materials, namely wood and steel. Wood was used on the 

hull and keel of the ship. While most of other parts —such as deck floors, poles, fences, stairs, 

doors, windows— were made of steel. In the Ship's Nationality and Seaworthiness Document 

(Dokumen Kelaikan dan Kebangsaan Kapal), the ship was stated as a wooden ship carrying 

passengers. There were no documents that could explain the ship's original material when the 

ship was first made. 

 

Figure I-25: The construction of Sinar Bangun-4 ships 

There was a fence on the Deck 1 to prevent the cargo from falling into the water. Viewed from 

the inside of the ship, there were no room divisions. Likewise, there was no watertight cross 

section installed in the hull of the ship. 

In 2015, Sinar Bangun 4 was modified into three decks that could be used for passengers and 

cargoes. The Deck 1 (bottom) was used for passenger accommodation and motorcycle space. 

Passenger seats on the Deck 1 were located around the walls of the ship with a sideways 

position towards the bow of the ship. Motorbikes could be loaded on the 1st deck. Access to 

the Deck 1 through the door located in the middle of the ship's stern and 2 right-and-left doors 

in the middle of the ship. In the center of the Deck 1, there were stairs to go to the Deck 2 

(middle deck). All windows on each deck had glass and protective railings. 
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The platform was located on the side of the 2nd deck bow. Behind the bridge there was a 

passenger room with a bench for a capacity of around 80 passengers (not including passengers 

on the deck) with a front facing position. Access in and out of the Deck 2 through the door on 

the stern and the door directly behind the bridge. 

The Deck 3 was an open deck without walls and roof. In the rear outside Sinar Bangun 4 there 

were stairs to go to the Deck 3. On Geladak 3 there were several passenger seats facing 

forward, but only a few number. 

Compared to other vessels, the Sinar Bangun 4 ship was a ship larger than the average size of 

a ship that serves crossings on Toba Lake. Generally, ships which the size was similar to Sinar 

Bangun 4 had 2 passenger-decks. 

I.4.3. Engine and Manoeuvre System  

The Sinar Bangun 4 equipped by a Mitsubishi Fuso brand diesel engine with an output power 

of 190 PS8 (About 187 HP) as stated in the document Nationality and Nationality Ship. The ship 

does not have an engine room. The main engine was installed inside the stern side hull which 

was directly connected to the Deck 1 passenger accommodation and has a cover board 

installed. The main engine fuel tank could accommodate up to 60 liters of diesel fuel. In 

addition, there was usually 3 jerry cans of 20 liters of backup fuel. The main engine of the ship 

has been overhauled twice from when it was bought by the ship's owner until the accident. 

The parent engine was connected to 1 propeller unit. 

For the purposes of lighting and other needs, a generator set (generator) was prepared. The 

auxiliary machine was a portable machine in the Deck 1 accommodation room. 

The main engine could be operated (on or off) by the Master directly without having to go 

down to the engine location, while the auxiliary engine must be operated manually. 

The ship has 1 rudder which was directly controlled on the bridge using a cable system that 

connects the steering wheel to the rudder. 

I.4.4. Safety Equipment, Navigation and Communication 

Based on the Registration and Complete Transportation of Lake and Crossing Letters, Sinar 

Bangun 4 has a number of safety equipment as follows. 

Table I-1: List of safety equipment 

safety equipment Quantity 

Life Jacket (baju renang9) 50 units (for adults only) 

                                                      
8 PS stands for Pfredestärke (German) which is a unit of horsepower. 

9 “Baju renang” means swimsuit, instead of life jacket. 
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safety equipment Quantity 

Lifebuoy10 (pelampung) 3 units 

There were similarities between safety equipment in Sinar Bangun 5 and Sinar Bangun 4. 

Based on the information from the Master, the ship had swimsuits more than the the number 

of passangers listed on the certificate (80 pax) in which located on the Deck 1 and Deck 2. 

While lifebuoys were 4 units located on the Deck 3 ships and 2 units on each side. 

For the fire fighting equipment, the ship had 2 units of fire extinguishers with each capacity of 

500 mL placed on the Deck 1 and Deck 2. 

Ships were not equipped with inflatable liferaft / ILR, rigid rafts or lifeboats. 

 

Figure I-26: Types of fire extinguishers and buoys on board the Sinar Bangun 5 

In regards the navigation equipment, the ship was only equipped with one compass direction 

and no communication equipment other than the Master's mobile telephone. 

I.5. SHIP MANNING 

At the time of the accident, Sinar Bangun 4 was manned by two crew members, the Master 

and Kernet. However, based on the registration letter and completeness of the Lake and 

Crossing River Transportation, Sinar Bangun 4 was manned by three crew members, including 

the Master. 

Based on his statement, the Master has a Certificate of Proficiency (SKK) issued around 2014. 

He had experience as a Master for more than 10 years on similar vessels operated in Toba 

Lake. 

Based on Kernet's information, the Kernet did not have a SKK or skills certificate to work on 

board and had worked at Sinar Bangun 4 for 1.5 years as a Kernet. Kernet had the task of 

arranging two-wheeled vehicles on the deck, binding and removing the moorings, and 

collecting fares from passengers. During peak season, the Kernet will be assisted by several 

volunteers who will be paid voluntarily by the Master. 

                                                      
10 “Pelampung” means buoy (in general meaning), instead of lifebuoy. 
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I.6. HISTORY OF BUILDING, MODIFICATION AND ROUTE 

As mentioned earlier, the KNKT did not get a history of shipbuilding for the first time. There 

were no records or official documents from the shipbuilders, notes the local authority who 

usually publishes Shipman Letters or other design drawings. Shipbuilding was done 

conventionally in the traditional shipyard in Toba Lake. 

Like other traditional shipbuilding, there were no technical drawings, preliminary designs or 

technical calculations. For this reason, there was no information regarding the basis in defining 

the capacitiy of passengers or other technical guidelines. Likewise with the modification. The 

KNKT investigation found that there was no preliminary design or accurate technical planning 

of the ship modification from 1-deck to 3-deck ship. 

Based on the Approval of the Ferry Operation (Surat Persetujuan Pengoperasian Kapal 

Angkutan Danau dan Penyeberangan), the route of Sinar Bangun 4 was  Simanindo – Tigaras 

– Haranggaol. However, the routine route of Sinar Bangun 4 was Simanindo – Tigaras route 

and vice versa. Sometimes, the ship served a different route if there was a daily basis rent to 

other areas, such as to attend a traditional event or party. 

Whereas the number of sailings or trips in one day could not be assured, but based on the 

arrangements of the Similar Shipping Organization (OPS 11) which regulates based on the 

number of passengers, there were around 17 vessels under the management of OPS 

Simanindo. And every month, according to Sinar Bangun 4 owners, shipowners had an 

obligation to pay mooring fee of Rp 120,000 – to the OPS that will be paid to the District 

Transportation Office as the port manager. 

Based on the information obtained from the Land Transportation Management (BPTD) of 

North Sumatra Province, there were 35 docks and 365 ships in the Toba Lake. 

I.7. WATERS AND WEATHER CONDITION 

Toba Lake is the largest volcanic lake in the world that was formed thousands of years ago. It 

covers an area of 1,130 km2 with the longest distance of 100 km and a width of 30 km. In 

average, Toba Lake is at 900 meters above sea level which enables different weather 

conditions than surrounding areas. The waters of Toba Lake, from the edge to the middle, are 

caldera lakes that have steep topography as a result of the eruption of Mount Toba thousands 

of years ago. Generally the basic conditions of Toba Lake are hills and troughs. Based on the 

bathymetry data of the BNPP team, the depth in the middle of Toba Lake waters —between 

Samosir Island and Tigaras Port— is more than 500 m. The location of the discovery of Sinar 

Bangun 4 wrecks is at a depth of about 450 m. 

The waters of Toba Lake are unique. In a sunny day, the waters of Toba Lake are very calm, 

without ripples or waves, as befits an ordinary lake. However, when strong winds come, either 

                                                      
11 OPS is an organization of association of shipowners in Simanindo. 
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with or without rain, waves begin to appear and the conditions of the waves change to the 

same as in the ocean. 

  

Figure I-27: Conditions of Toba Lake waters during strong winds (image: youtube) 

There is a temperature contrast between the surface and the deep waters of Toba Lake . The 

water surface of Toba Lake , which is at an altitude of around 900 masl12, keeps the daily 

temperature cool, which is around 20° C. When it is hot, the temperature can increase to 

around 30° C. In addition, daily weather changes that cause frequent rain also help in keeping 

the temperature in the same range. However, based on a scan of the temperature of Toba 

Lake waters using an ROV, the temperature stabilizes around 24C at depths of more than 30 

m, both day and night. This happens due to the lack of sunlight that can penetrate the depth, 

so the influence of the current is very small. 

The weather conditions at the time of the departure of the ship were cloudy. At the time of 

the accident, according to the captain's testimony, the weather conditions suddenly turned 

foggy, strong currents, strong winds (headed south), and waves around 1.5-2.0 m. The 

weather changes last for about 15 minutes. 

The results of the analysis from BMKG stated that on June 18, 2018, there was a significant 

change in weather. 

From the wind analysis on 18 June 2018 at 07.00 LT, the North Sumatra region became a 

region of wind convergence. Especially around the east coast and mountains. Such conditions 

could trigger rain which generally has the opportunity to occur with moderate intensity. 

The wind was reported 15 knots towards southwest. The surface waves of Toba Lake are 

reported to reach 2 meters. 

                                                      
12 Meters above sea level. 
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Figure I-28: Weather radar capture image on the waters of Toba Lake on June 18, 2018 around 17.00 LT and 

graph of the average wind speed in the Toba Lake region 

In addition, BMKG Medan through its website and media in its network issued weather 
warning as follows: 
• Early Warning of Weather for North Sumatra on 18 June 2018 at 13.30 LT. Potentially 

there was heavy rain which could be accompanied by lightning and strong winds at 14.00 

LT with affected areas: Langkat, Simalungun, Deli Serdang, P. siantar. And could extend 

to Tobasa, Asahan, Karo, Sergei, T. Tinggi, Medan, Binjai, Samosir, Taput, Humbahas, 

Dairi, Labura, Labuhanbatu, and surrounding areas. This condition was expected to 

continue until 17.00 LT. 

• Update of North Sumatra Weather Early Warning on 18 June 2018 at 16.30 LT. There 

was the potential for heavy intensity rainfall that could be accompanied by 

lightning/thunderstorm and strong winds at 17.00 LT with affected areas: Sergai, Tobasa, 

Langkat, Binjai, Simalungun, Deli Serdang, Medan, Asahan, Karo, Dairi, Labura. And it 

could be extended to Coal Areas, T. Tinggi, Samosir, Taput, Humbahas, Labuhanbatu, 

Labusel, and its surroundings. This condition was expected to continue until 19.00 LT. 

• Early Warning of Weather for North Sumatra on 18 June 2018 at 18.30 LT. There was 

still the potential for heavy intensity rainfall that could be accompanied by 

lightning/thunderstorm and strong winds at 19.00 LT with affected areas: Labuhanbatu, 

Labusel, Sergai, Tobasa, Taput, Langkat, Binjai, Simalungun, P. Siantar, Deli Serdang, 

Medan, Asahan, Tj. Balai, Karo, Dairi, Labura. And it could extend to Coal Regions, T. 

Tinggi, Samosir, Humbahas, Pakpak Barat, Paluta, Palas, Tapteng, Madina, Tapsel, and 

its surroundings. This condition was expected to continue until 22.00 LT. 

I.8. CARGO INFORMATION 

Information of cargo and the number of passengers on board the Sinar Bangun 4 could not be 

determined, except based on the crew estimation because there was no ticketing system in 

the passenger embarkation. The calculation of the number of passengers both on board the 

ship and when the ship had sailed had not done by the crew members. Likewise, the number 

of motorbikes loaded on the boat was not counted when rolled onto the boat. 
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I.9. REGULATION RELATED TO SAFETY OPERATION OF SHIPS SIMILAR TO SINAR 

BANGUN 4 

Before discussing the regulatory aspects related to shipping safety, definition of 

seaworthiness and safety related to the ship operation would be described first. 

Seaworthiness is the condition of the ship that meets the requirements of ship safety, 

prevention of pollution from ships, manning, loading lines, loading, welfare of the crew and 

passenger health, vessel legal status, safety management and prevention of ship pollution, 

and security management of ships to sail in the certain waters. 

Ship safety is a state of the ship that meets material requirements, construction, building, 

machinery and electricity, stability, arrangement and equipment including auxiliary 

equipment and radio, ship electronics, as proven by a certificate after inspection and 

discharge. 

Every element of safety is inspected by the relevant authority and after it is stated that it has 

fulfilled the required conditions, the ship will be given a letter or related certificate. 

I.9.1. Legal Aspect and Operating Permit 

Indonesian Shipping Act No. 17 Year of 2008 is the main reference for provisions on the 

implementation of national shipping. Related to the transport of rivers and lakes, article 18 

paragraph 1 states that the implementation of river and lake transportation is carried out by 

Indonesian ships that meet the requirements for the feasibility of marine vessels and are 

manned by crew members of Indonesian citizenship. 

The attachment of Local Government Act No. 23 Year of 2014 stated that the responsibility of 

safety and security of shipping and the protection of maritime environment are on the central 

government. Act No. 23 Year of 2014 revokes the former Local Government Act No. 32 Year 

of 2004. Its attachment stated that the responsibility of safety and marine environment 

protection are returned to the central government. Based on the above regulations, every 

single ship in Indonesian waters must be carried out by Indonesian vessels that meet the 

requirements. 

I.9.2. Oversight of Marine Safety 

Minister of Transportation Regulations No. 73 Year of 2004 on The Operation of River and 

Lake Transportation has been replaced by the Minister of Transportation Regulations No. 58 

Year of 2007 on The Operation of River and Lake Transportation. In Article 5 paragraph 1, it is 

stated that for gross tonnage vessels equal to or more than GT 7 (≥ GT 7) which were operated 

only in mainland waters (rivers and lakes) vessel measurements, ship safety supervision, radio 

inspection/electronic devices, issuing ship’s annual certificate, construction checks, 

machinery, equipment, and issuing ship manning certificate and issuing the port clearance. In 

this provision also stated in article 5 paragraph 2 the implementation of the provisions in 

paragraph 1 is carried out by the Local Governor. 
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Minister of Transportation Regulation No. 52 Year of 2012 on Marine Transportation in River 

and Lake. Article 131 paragraph (2) states that river and lake inspectors as referred to in 

paragraph (1) are given certification by the Director General. 

Furthermore, the Minister of Transportation issued Minister of Transportation Regulations No. 

25 Year of 2015 on Safety Standards for River, Lake and Ferry Vessel. The regulation still 

referred to Minister of Transportation Regulations No. 73 Year of 2004 and Minister of 

Transportation Regulations No. 58 of 2007. The implementation of the issuing of Port 

Clearance (SIB) for GT 7 above is carried out by the Provincial Officers. And this regulation also 

concludes and reaffirms a series of regulations on river and lake transportation issued by laws 

and regulations. 

Regarding oversight of the safety aspects, the Director General of Land Transportation issued 

a Director General of Land Transportation Regulation No. SK.1818/AP.403/DRJD/2015 on 

Guidelines for The Inspection of Safety in The River and Lake Transportation. 

In 2017, the Ministry of Transportation issued Minister of Transportation Regulations No. 39 

Year of 2017 on Ship Registration and Nationality. Part Two article 71-74 states about the 

reqquirements of registration and annual certification for small ships in river and lake. At 

article 72 paragraph 1.d, it is stated that the activity of issuing annual certification or Tonnage 

Certificate were carried out by the Local Harbour Master. This ministerial regulation is further 

explained through the Director General of Sea Transportation Regulations No. UM. 

002/58/10/DJPL-17 on Administration of River-and-Lake Ships as well as UM. 003/59/9/DJPL 

Circular-17 issued on 7 August 2017. 

I.9.3. Oversight of Manning 

In accordance with Shipping Act No. 17 Year of 2008, article 135 states that each vessel must 

be manned with a sufficient number of crew and fulfill the skill requirements. Regarding the 

operation of river and lake transportation, provisions regarding seafarers' skills were 

regulated in Government Regulation No. 7 Year of 2000 Article 46 on Maritime Affairs. In 

connection with the SKK, the intended government regulation mandates the preparation of 

ministerial regulations to regulate procedures to acquire the SKK. 

The Master states that he held a certificate of competence. However, the Master could not 

explain when and from which agency the skill letter was. 

I.10. MODELING AND SHIP STABILITY CALCULATIONS 

The KNKT carried out a graphic modeling by using a software to obtain technical data for the 

sinking of the ship. However, there were limitations, such as the absence of ship technical 

drawings, initial design concepts and other technical calculations. 

For this reason, inspection and re-measurement of vessels that are considered had a similar 

size to Sinar Bangun 4 were carried out. 

I.10.1. Basic concept of ship stability 

Intact Stability 
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Intact stability is an absolute conndition that must be met by a ship when the ship is going to 

depart. The requirement obligates ship to meet the criteria of Intact stability (2008) issued by 

the IMO. 

Stability of Floating Objects 

The stability of the ship is the ability of the ship to return from the position of shaking or heel 

across the ship to the upright position again, after the influence of external forces which 

causes the shaking to be removed. So what is meant by the ability of the ship to return from 

an upright position is a quantity in the form of a moment of enforcement and potential energy 

and henceforth called static stability and dynamic stability. Reference to determine stability 

in terms of the three points on the ship, namely ship weight point/Gravity (G), floating 

point/Buoyancy (B) and metacentre point (M). 

Basically, there are three conditions of stability, namely positive, neutral and negative. The 

definition of each conditions are described as follows. 

a. Positive Stability (Stable Equlibrium) 

A situation where the point M is above point G, so that a ship that has a steady stability. When 

she is listed, she must have the ability to re-establish. 

 

Figure I-29: positive stability 

b. Neutral Stability (Neutral Equilibrium) 

A state of stability where the point G coincides with point M. Then the uprighting moment of 

a ship that has neutral stability equals zero, or even does not have the ability to re-establish 

when stung. In other words, if the ship is heeled there is no MP or the upright moment so that 

the ship stays listed at the same heeling angle, the cause is point G is too high and coincides 

with point M because there is too much load on the top of the ship. 

 

Figure I-30: Neutral stability 

G 
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c. Negative stability (Unstable Equilibrium) 

A state of stability in which the G point is above point M, so that a ship that has a negative 

stability. When she is listed, she does not have the ability to re-establish, even the heeling 

angle will increase. This causes the ship to list again and even reverse. Or a condition if the 

ship is listed because of an external force, then a moment arises called the uprighting moment 

or healing moment so that the ship will list. 

 

Figure I-31: Negative stability 

Intact Stability Criteria 

By using the stability of the height of the metacentre to the bouyancy (MB) of the ship's hull 

below the water line and the height of the keel to the center of gravity (KG), the uprighting 

arm (GZ) is obtained. This arm could be calculated at any angle that could be connected to the 

green curve as follows. 

 
Figure I-32: Intact stability Criteria 

In stability calculation, the criteria based on Intact Stability (IS) Code issued by IMO on Reg. III 

/ 3.1 has been involved as follows. 

1. At e0.30° 0.055 m.rad, the space underneath curve of uprighting arm GZ at heeling angle 

30° should be greater than 0.055 m.rad. 

2. At e0.40° 0.09 m.rad, the space underneath curve of uprighting arm GZ until heeling angle 

40° should be less than 0.09 m.rad. 
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3. At e30,40° 0.03 m.rad, the space underneath curve of uprighting arm GZ at heeling angle 

between 30° – 40° should be greater than 0.03 metre. 

4. At h30° 0.2 m, uprighting arm GZ at least 0.2 meter at heeling angle 30° or more. 

5. At hmax and max 25°, the maximum uprighting arm should be at heeling angle of more 

than 25°. 

6. GM0 0.15 m, the height of tinggi initial metacentre GM0 should be greater than 0.15 

meter 

While the additional criteria of stability for passenger ship are as follows. 

1. The heeling angle due to centered passengers on a side should be less than 10°. 

2. The heeling angle due to manoeuvring should be less than 10° referring below formula. 

𝑀𝑅 = 0.196
𝑉0

2

𝐿
𝛥(𝐾𝐺 −

𝑑

2
) 

where 

MR = heeling moment (kN.m) 

V0 = service speed (m/s) 

L = length of waterline (m) 

Δ = displacement (ton) 

d = average draft (m) 

KG  = center of gravity (m) 

Wind Stability Criteria 

The ship's ability to withstand the effects of a combination of wind and rolling must be 

demonstrated on each condition, according to the loading conditions. 

1. A ship kapal forced by a steady wind reacts towards the straight line from the centerline 

in which causes steady wind heeling level (1w1). 

2. From the resultant of equilibrium angle (θo), the ship was assumed in rolling condition 

due to the wave to the rolling angle (θ1) where the wind was flowing. Therefore, the effect 

of steady wind, so that the resultant of the excessive heeling angle could be avoided.  

3. A ship kapal forced by a gust wind pressure resulting gust wind heeling lever (1w2). 

4. At this condition, the space of “b” should be the same or grater than space of “a”. 

5. Free surface moment should be calculated based on the ship condition. 

Angles in the picture defined as follows. 

θ o  = angle of heel due to steady wind 

θ1  = heeling angle towards flow of the winddue to wave 

θ2   = downflooding angle (θf) or 50° or θc, take the smallest one 

where:  
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θf is the down offloading on the openings on the hull, superstructure or unenclosed deck 

house. At this criteria, small openings if the progressive flooding could not be passed, those 

openings assumed as not opening. 

θc is the crossing angle between wind heeling lever lw2 and GZ curve. 

 

Figure I-33: Wind and rolling moment curve 

I.10.2. Ship Modelling 

To reach accurate calculation results, a graphic model of the ship was made. KNKT used the 

MAXSURF Version 8modeling tool in carrying out the simulation. Ship hull modeling was based 

on the photo of the Sinar Bangun 4. The investigation team also conducted checks and re-

measurements of the ship similar to Sinar Bangun 4 as the basis of the graphical model in 

MAXSURF. 

The following are the graphical models of the Sinar Bangun 4. 

 

Figure I-34: Ship modelling of Sinar Bangun 4 

Calculation of vessel displacement was determined based on this condition. 

No. Item name 

1 Lightship 

2 Passengers on the Deck 3 (@ 75 kg) 

3 Passengers on the Deck 2 (@ 75 kg) 
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No. Item name 

4 Passengers on the Deck 1 (@ 75 kg) 

5 Motorcycles (@ 110 kg) 

6 Fuel 

Determination of component weight was determined based on assumptions that refer to the 

principle of calculating ship stability. Passenger weight was assumed and averaged at 75 kg 

per person while also considering factors of luggage. The weight of two-wheeled vehicles 

refers to the average weight of the vehicle monitored in the photo when the ship departs. The 

weight of the vehicle was assumed to be taken on an average weight of 110 kg, refer to the 

data of manufacturer of motocycles. 

I.10.3. The Simulation  

The simulations carried out were arranged in 4 different loading conditions. This was done to 

determine in what limits the ship could survive. The weather aspect was used as an external 

force that affects the stability of the ship. The weather data was data issued by the BMKG. 

KNKT did not have a definite passenger distribution. Passenger data was taken from data 

released by the BNPP from the data of crisis centre. Therefore, each simulation was set to 

obtain coverage data and description of conditions at the time of the accident. 

• Scenario 1: all motorvehicles were on all side, fore and aft; passengers were spread on 

the Deck 1, 2, 3 with a comparison of passenger distribution 10:60:30, respectively; 

• Scenario 2: all motorvehicles were on all side, fore and aft; passengers were spread on 

the Deck 1 and 2 with a comparison of passenger distribution 10:90, respectively; 

• Scenario 3: all motorvehicles were on all side, fore and aft; passengers were spread on 

the Deck 2 and 3 with a comparison of passenger distribution 60:40, respectively; 

• Scenario 4: all motorvehicles were on all side, fore and aft; passengers were centered 

on the Deck 3. 

I.10.4. Results of Modeling 

Based on the results of the analysis of the graphic model of Sinar Bangun 4 in the above 

simulation conditions, the following results were obtained as follows. 

In general, the placement of passengers and vehicles in each scenario does not make the ship's 

stability in a negative condition. The ship still has a large amount of return energy. The amount 

of GM in each scenario is shown in the following table: 

Table I-2: Analysis results of ship stability in 4 scenarios 

Scenario 
Displ 

(Ton) 

KB 

(m) 

KG 

(m) 

GM 

(m) 

T: Rolling 

period (sec) 
Area 1 (a) Area 2 (b) 

Status 

PASS if b>a 

S.1 23.95 0.516 2.707 1.235 4.952 6.540 5.431 Fail 
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Scenario 
Displ 

(Ton) 

KB 

(m) 

KG 

(m) 

GM 

(m) 

T: Rolling 

period (sec) 
Area 1 (a) Area 2 (b) 

Status 

PASS if b>a 

S.2 23.95 0.516 2.547 1.403 4.313 7.397 7.647 Pass 

S.3 23.95 0.516 2.792 1.155 4.752 5.895 4.481 Fail 

S.4 23.95 0.516 3.111 0.818 5.637 2.875 1.656 Fail 

The simulation results also showed that the weight distribution of passengers which was more 

likely to be above raises the G point and decreased the value of GM. 

The response of the rolling motion of the ship to the frequency of the wave 

The hull shape of the Sinar Bangun 4 until the upper building provides certain characteristics 

when operating in the waters. Characteristics of ships are usually determined in the concept 

of 6 degrees of freedom of movement of the ship. However, the factors that influence the 

performance of passenger ships are usually viewed from the scale of the rolling motion of the 

ship. Rolling ships are influenced by the influence of wind and waves. 

 

Figure I-35: The response of ship rolling 

Wave data obtained from the BMKG analysis showed that the wave height was around 1.5 - 2 

metres. In this condition, the wave frequency was found in the range of 0.75 1/T. 

 

Figure I-36: The scenario of uprighting force 
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The simulation results show that the ship's response when she was hit by waves of 2 meters, 

could reach a maximum of 37°. 

The results of the analysis of the wind roll aspects show in Scenario 1 that the existing force 

of the uprighting force was smaller than the wind force. 
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II. ANALYSIS 

II.1. THE FACTOR OF CAPSIZE 

Weather conditions and waves during the accident were big factors of the sinking of the Sinar 

Bangun 4. Analysis of the ship's initial stability showed that the GM when the ship departed 

was positive. This GM value reduced the rolling period of the ship became slower. When the 

ship is listed, as long as the value of GM is positive, the vessel will be able to return to its 

upright position. However, if the value of GM is getting smaller, it could result in a reduced 

energy return of the ship. The initial stability of the ship affected when the ship departed from 

Simanindo Port, while the disturbance of stability occurred when Sinar Bangun 4 was sailing 

towards Tigaras Port. When the ship sails in a bad weather with waves, the intended GM 

quantity changes otherwise. The effects of waves and frequencies give rise to ship heeling. 

Where the heeling moments are greater than the uprighting moment. 

All witnesses concluded that the ship's initial stability was in good condition. This was 

confirmed by the voyage that has been taken up to two thirds of the track that should had 

been taken. In the event that the initial stability of the ship was bad, the Sinar Bangun 4 should 

be capsized since departed from the Simanindo Port. 

Scenario 1 in the simulation was the closest condition to the accident when Sinar Bangun 4 

sailed on 18 June 2018. 

Disturbance of stability of the ship when sailing Sinar Bangun 4 in the middle could occur due 

to internal and/or external factors. Internal factors could come from ships and passengers and 

their cargo, while external factors could come from outside the ship. Both factors could appear 

simultaneously or separately, depending on the existence of these factors. 

The cause of the disruption of stability from internal factors might from the change of location 

of the cargo or passengers in significant quantities and concurrent, resulting in a shift in the 

ship's center of gravity. From the results of interviews with a number of survivors, there was 

no shift in motorbikes during the voyage because most of the motorbikes on Geladak 1 were 

bounded and full, so there was no possibility of shifting, except for the need for loading and 

unloading at the destination port dock. In addition, passengers on board also did not move to 

one same location at the same time. A number of survivors described the tightness conditions 

on the Deck 2 and 3 made it difficult for passengers to move. Even, there were passengers 

who had to carry their toddler in a standing position along the cruise due to the squeezed 

situation on board. From the various facts above, internal causes that contribute to disruption 

of stability could be ruled out. 

The external factors that could cause the ship to be listed was the force from outside of the 

ship, namely the resistance or force from outside the ship, for example from the wind and 

current. When the bad weather occurred, all witnesses interviewed by the KNKT Investigation 

Team stated that there were strong winds accompanied by higher waves than usual. This 

matched with the weather analysis from BMKG it ranges from 1.5-2.0 m and testimonies of a 

number of witnesses. Amateur videos that recorded conditions at the time the survivors 
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floated on the surface of the water also show the fairly strong current of Toba Lake waters, 

where lifebuoys were repeatedly carried away by the current. 

The external forces (both wind and current were toward south), the ship (eastward) will tend 

to be listed to the starboard. In a heeled conditions, Sinar Bangun 4 —had 3 decks— gives a 

bigger heeling moment than ships only had 1 or 2 decks. When the big waves hit the port side, 

this condition gave a heeling moment that was greater than the uprighting moment, until 

finally the ship was capsized. This was consistent with the testimony of the crew where the 

boat was turned upside down once towards starboard. 

The simulation results showed that with the wave and wind conditions as well as the loading 

conditions, where the load distribution tends to be heavier on the top of the ship, caused 

greater heeling moment than the moment of the uprighting moment. 

II.2. TECHNICAL STABILITY ASPECT 

II.2.1. The Use of the Deck 3 

From the Scenario 1 simulation, it was known that Sinar Bangun 4 had a GM position of 1.235 

m. The presence of passengers on the Deck 2 (center) and 3 (top) triggered a bigger moment 

than if the passengers were only on the Deck 1 and 2. Simulation of Scenario 1 and Scenario 3 

and Scenario 4 indicated that there were passengers on the Deck 2 and 3 caused the uprighting 

moment to be smaller than the heeling moment caused by the wind. 

However, the potential of the capsized would be reduced if Sinar Bangun 4 at that time did 

not transport passengers on the Deck 3 as shown in the Scenario 2 simulation results. At this 

stage, it was clear that there was a positive correlation between the presence of the 

passengers on the Deck 3 and the potential for capsize. 

The use of the Deck 3 for passengers was an impact of the weak supervision on the design and 

modification of Sinar Bangun 4. The presence of the Deck 3 for passengers was incorrect in 

terms of the ship stability. Although some people expressed the argument that only a few 

passengers would be on the Deck 3 —to take selfie photos or to see the sights of Toba Lake 

more clearly— no one could guarantee that the reasons were consistent. Observation of the 

Investigation Team in the field found that the condition of the Deck 1 or 2 were almost empty 

because of the tendency of passengers to be on the Deck 3. 

The use of the 3rd deck could be justified, subject to a better ship stability. The shape of the 

hull needs to be revised and re-designed to allow a safer and more comfortable stability 

condition. 

II.2.2. The Construction and the Use of Steel 

Sinar Bangun 4 was known made of more steel material than wood. The incompatibility of 

factual condition and nationality documents affected the stability of the ship. With wood 

material only on the hull and keel of the ship, and steel on buildings above it, the ship's center 

of gravity (GM) was higher than if the material was homogen. As a result, the uprighting arm 

distance (GZ) was shorter than if the entire boat uses the same material. However, the 
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oversight of ship construction from the first modification until the final inspection in February 

2018 was not effective in identifying this problem. 

II.3. THE OVERSIGHT OF LOADING 

The presence of passengers more than 150 passengers as well as loading vehicles of around 

70 units on board was an impact of the malfunction of the supervision at the Toba Lake ferry 

port. There were at least two things missing in the passenger embarking system on the Toba 

Lake, namely tickets —related to regional retribution and accident insurance— and the list of 

passengers (manifest). 

A clear passenger manifest would provide details of the number of passengers and their 

identity. The defect of passenger recording system in the waters of Toba Lake caused unclear 

numbers, names, addresses and ages of passengers who were passengers on the ferry. The 

list of missing persons reported by family and relatives who felt the closest person missing on 

the Sinar Bangun 4 was an example of the confusion of the passenger list at the crossing in 

Toba Lake . Without a manifes, anyone who participated in the voyage could not be clearly 

ascertained, except after being found safely or his body was confirmed by the forensic team. 

The passenger list would also provide certainty of the ship capacity. The condition of ships in 

Toba Lake that did not have a plimsol mark made it difficult for supervisors to determine 

whether a ship was overload, except relying on the maximum number of passengers allowed. 

The calculation of the number of passengers on ticket-based Toba Lake was no longer 

implemented for a long time, so it becomes a generally accepted habit. In the past, the 

ticketing system had been done, but it did not last long due to the resistenace from the owners 

and crew members. This habit made the tickets not be utilized properly. 

II.4. TECHNICAL ASPECT 

The engine and steering of the ship are important elements in determining the operation of 

the ship. The ship's engine of Sinar Bangun 4 was a land machine, instead of marine engine, 

that was modified in such a way to be able to be installed on board and operated in the waters 

of the lake. The placement of an unsafe fuel tank had the potential to pose other risks such as 

oil spills, even to fire. 

Regarding the findings in the technical aspects above, the following steps could be done: 

• To undertake a comprehensive technical study on the existing vessels in regards their 

stability. Therefore, the operational limits could be identified and determined as well as 

the maximum number of passengers on each deck. This would include determining the 

load line. 

• The suggestion for the owners of new ships in regards the good main dimension ratio of 

passenger ferries with the 3rd deck. Furthermore, input could also be given to 

shipbuilders related to the shape of the hull for a better ship stability. 
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• The use of mixed materials needs to be reviewed for the installation, taking into account 

the ship stability. Use of metal material above the load line would be avoided if the 

material below the water line was wood. 

• To define a clear limitation of the number of motorcycles on board or to provide a 

special space for cargo or vehicles that does not intersect with passenger 

accommodation. 

• To include the watertight transverse bulkheads to prevent continuous flood along the 
hull of the ship. 

II.5. IMPACT OF CARGO ON THE PROPULSION SYSTEM 

At the accident time, Sinar Bangun 4 was transporting two-wheeled vehicles and passengers 

with a number several times of the maximum capacity. The condition was described by several 

survivors where the lake water had inundated some of the motorcycle wheels on the aft deck. 

This confirmed that she was in trim to aft in which the water level was lower than the aft deck 

of Sinar Bangun 4.  

The load condition that caused the water level approached the Deck 1 clearly indicated that 

ship was exceeding the buoyancy of the ship. Although she had no plimsol mark, but this 

condition could be said as overload. To avoid this, the government had the authority to 

provide the load line, so that port supervisors, crew members, and the public could jointly 

understand the condition of the ship whether it was overloaded or not. 

Excessive loading condition on Sinar Bangun 4, further, burden the performance of the 

propulsion system. The approved ship carried a cargo of as many as 48 people were forced to 

provide thrust power on the ship with hundreds people on board. This situation hurdled the 

ship movement and manoeuvering because the wet surface of the ship was larger which 

caused greater resistance in hydrodynamics. The combination of overload, the output power 

of a main engine less than 200 HP, and bad weather ultimately created a significant issue for 

the crew to control the direction of the ship. 

The same experience was felt by the KNKT Investigation Team in the process of searching for 

the shipwreck of Sinar Bangun 4. On a day when there was rain accompanied by strong winds 

and strong currents, the steering of similar ships was difficult to control, even though without 

excessive load. This was what some people might thought as a broken steering rope 

allegadtion occurred in Sinar Bangun 4, but actually it was the inability of the ship's propulsion 

system to provide a force against the waters of Toba Lake when the weather was bad. 

II.6. SKILL OF THE CREW 

The Master of Sinar Bangun 4 did not have any marine education and only had an SKK obtained 

in 2014. With the SKK, the master did not need to take any other trainings. The Master had 

absolutely no knowledge of ship stability and knowledge of dealing with emergencie situations. 

Therefore, the Master was relying on the habits and routines only in operating the ship. 
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When Sinar Bangun 4 carried on more than 150 passengers and around 70 units of motorbikes, 

the Master was not aware of the dangers that would arise to the ship safety due to lack of 

knowledge of ship stability issues. Before the sinking, Sinar Bangun 4 carried passengers and 

motorbikes several times with almost the same conditions with when the ship sank. Based on 

these habits and experience, the Master thought that the ship would always be safe in the 

waters of Toba Lake without considering the weather factors which were sometimes quite 

extreme and suddenly change. 

In the middle of the trip, the Master did not take action to avoid the waves from the port side. 

In knowing the existence of strong winds and strong currents, the Master remained in the 

same direction easternly as the Master applied for years without any problems. Although the 

Master had repeatedly carried out these actions without any significant problems, but the 

action took by the Master was inppropriate as the conditions of wave and wind were unusual. 

In conditions of strong currents and high waves, the Master should change the direction of 

the Sinar Bangun 4, as far as practicable, towards the waves. By this way, the hull would not 

be hit directly by waves. Safety action like this would cause the ship's trajectory to be a little 

bit further, but would reduce the risk of the ship being capsize. 

The Master's decision to follow habits and did not try to avoid waves from the side of the hull 

was an indication of a lack of basic knowledge of marine education on crew operating in Toba 

Lake. From the interviews with several crew members of other ships, it was known that there 

was no requirement for the Master to have a certain formal education, for example a 

Certificate of Skill 30 or 60 nautical miles. Kernet who helped the Master was also not required 

to have any vocation education. Even, his appointment as the crew member could be 

instantaneous (voluntary). In a peak season, Kernet will be assisted by several volunteers to 

regulate passengers and two-wheeled vehicles. Without supervision at the Toba Lake ferry 

port, anyone could become a Master or Kernet, depending on the shipowner's approval. This 

condition was not getting better because local officials or shipowners would not know if the 

Master was not the person who should be. 

The idea of providing a training for crew members working in the waters of Toba Lake already 

exists, but has some obstacles. To be able to attend the training, the crew must come to 

Nangroe Aceh Darussalam Province at their own expense. In the absence of having to have a 

diploma and various sacrifices during training —even though the training costs were free—

this training idea was less attractive to the crew. With the condition of the crew's knowledge, 

the training should be carried out in the area of Toba Lake, before the Master are required to 

have a skills in a formal diploma level. 

II.7. WEATHER INFORMATION 

Until the time of the accident, there was no weather detector that could be used to predict 

the weather in the waters of Toba Lake area. The absence of the Toba Lake BMKG station has 

had forced the community and crew to rely on weather forecasts for the Silangit Airport area 

in Siborang-borong. A new portable weather detector was installed since the search post in 

Tigaras Port was activated for temporary purposes. 
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The absence of automatic weather detector in the Toba Lake area made weather forecasts for 

ferry vessels unavailable. The only available weather information was the area around several 

airports for the interest of aviation, instead of shipping. However, it was not easy to access it. 

The viewer must go through the central BMKG website, then choose the North Sumatra region. 

From the crew description, the departure of the ship without knowing the weather conditions 

had become a habit because they consider that the weather conditions in Toba Lake were 

quite safe and they had been doing the business for a long time. However, many visitors 

illustrate that the condition of Toba Lake could indeed change drastically in a short time. 

Considering the weather of Toba Lake, it is clear that the need for weather forecasting is vital 

for shipping in the Toba Lake  

The marine business requires weather info that is slightly different from the flight, namely the 

current. Sometimes the water flow is different from the wind, both in direction and strength. 

Considering that the waters of Toba Lake were like an ellipse circling Toba Lake, the weather 

info —including currents— should be based on a minimum of four observation stations. In 

addition, given the different educational backgrounds of people involved in the world of 

aviation and shipping, to be able to support the provision of weather information that is easily 

accessible to users, weather information should be easy to use (user friendly) through smart 

mobile phone applications or short message services (SMS). 

II.8. THE CAUSE OF THE LOW NUMBER OF SURVIVORS 

Based on the main causes of passengers passing away during the accident, the main causes of 

dead passengers could be divided into three main groups, such as safety equipment, 

emergency access, and evacuation. The other causes such as the ability to swim and survive 

in cold waters were not studied more deeply because it would be heterogeneous amongst 

passengers. 

II.9. SAFETY EQUIPMENT 

The use of life jackets played a vital role for the survivors. At the accident time, none of the 

Sinar Bangun 4 passengers and crew donned life jackets. Although the number of life jackets 

available on board at the time of the event was actually 80 pieces, exceeding the minimum 

required (50 pieces), the location of the life jackets in the rack of the Deck 1 made it impossible 

for anyone to reach it. The accommodation space on Geladak 1 was full of motorbikes. 

Other than the issue of storing location of life jackets, the use of life jackets also did not get 

any serious attention. For a long time, there were no regulations requiring passengers and 

crew to don life jackets during the voyage. This made the use of life jackets became weird 

when boarding ferry boats on Toba Lake . 

The availability of life jacket suitable for passenger size is crucial so that all people could 

survive in the water while waiting for help to arrive. Looked at from the conditions of the 

passengers at the time, more than 150 people were inadequate conditions compared to the 

80 available jackets. Moreover, during the high season many passengers ware children, but 
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there ware no child-size life jackets available on board. The use of adult life jackets for children 

is quite dangerous because the life jackets will come off when the children jump into the water. 

To be able in implementing the requirement of donning life jacket during the voyage, there 

were at least two things that must be met in addition to the regulations. First, life jackets with 

more than the number of passengers and crew members, including life jackets for children 

and infant. For convention vessels13, the total number of life jackets is 125% of the total 

number of all people on board. Second, the ability of the crew to demonstrate how to donn a 

life jacket to passengers —either via a live demonstration or video show— and posters for 

instructions on using safety equipment. In this case, there were no regulations that guide the 

implementation of safety equipment for ships like Sinar Bangun 4. 

In terms of supervision, so far the inspection of safety equipment was limited to examining 

the number of safety devices. Ideally, the inspection of safety equipment also takes into 

account about the existence, use and availability of children and infant. The storing of life 

jackets on a deck filled with motorbikes clearly overcame a serious problem in terms of 

emergency access. 

II.10. EMERGENCY RESPONSE ON BOARD AND EVACUATION OF 

PASSENGERS 

II.10.1. Emergency Access 

After undergoing the second modification in 2015, Sinar Bangun 4 did not have emergency 

access on the Decks of 1 and 2. Each deck only had a door that was normally used for deck 

entry/exit. Only one room had emergency access, namely the bridge which had a door on the 

right side of the bridge.  

An emergency access could be emergency door or window. An emergency door must be able 

to be opened quickly without any obstructions. Its width and location should be adequate 

depending on the number of people in the room. For an emergency window, as far as 

practicable should be opened/broken as soon as possible as out access and unobstructed by 

any other objects. 

Sinar Bangun 4 had railings mounted along the windows of the Deck 1 and 2. The initial 

intention was to protect the window glass from the impact of the motorcycle on the Deck 1 

and protect the collision of the passenger head on the Deck 2. However, even though there 

were no passengers at that time in the Deck 1 accommodation room, this actually prevented 

emergency access to get out of the ship if needed at any time. 

The windows of Sinar Bangun 4 were not designed as emergency access. All windows were 

made of glass. The risk of glass material was contact with the skin which caused bleeding 

wounds as experienced by a number of passengers and crew. An eyewitness said that a 

number of passengers who eventually drowned were bleeding from the body and head after 

                                                      
13 Convention vessels are ships which follow the international convention for the Safety of Life at Sea (SOLAS). 
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leaving the ship. Ideally, the material used for window for emergency access should a type of 

polymer that could be dismantled easily and quickly from the window frame when needed. 

The mismatch between emergency access needs and Sinar Bangun 4 conditions was the 

reflection of the unregulated of emergency access. Although every year each ship must 

undergo an inspection, emergency access was never included in the observation points of the 

inspector. 

II.10.2. Evacuation Proces 

The low number of survivors of Sinar Bangun 4 who evacuated showed that the evacuation 

process was ineffective. From the amateur video recorded and uploaded by one of the 

passengers of Sumut II (the first ship evacuated survivors of Sinar Bangun 4), it was seen that 

at the beginning of the evacuation there were still dozens of people floated on the water. But 

then, only 20 people could be taken to land, including a dead passenger. 

The first evacuation process carried out by Sumut II looked incompetent. Even though the ship 

had more complete safety equipment (life jackets, lifebuoys, inflatable life rafts, and lifeboats), 

only life jackets and lifebuoys were engaged to catch three survivors. 

The evacuation process by Sumut II did not show any serious and maximum effort to use safety 

equipment, such as a kind of rope, an inflatable life raft or a lifeboat. In conditions where the 

ship was unable to approach the victim, the ship couldrender as much assistance as possible 

in other ways that could help the survivors hold on something to stay afloat, especially for the 

people who did not donn life jackets. Inflatable life raft is a safety device designed to be used 

in calm or harsh waters. By simply throwing it from the nearest location to the a group of 

survivors, they will be greatly helped to be able to hold on the inflatable life raft or get into it 

when possible. 

In a condition where the ship's position was difficult to approach the victims, the ship should 

manoeuver so that its position enabled to lift safely as many floated people as could. The 

manoeuver was also needed so that the lifebuoys thrown did not return to the ship due to the 

current as seen in the video. While manoeuvering, Sumut II could throw a rope to catch as 

many survivors as possible on the water surface. 

The arrival of Sumut II after Sinar Bangun 4 sank actually provided a better opportunity for 

evacuation. The reason for the wave conditions and the loading condition that endangered 

the safety of Sumut II was incorrect because from the amateur video it was known that Sumut 

II was quite stable in the middle of the waters of Toba Lake when conducting an evacuation. 

Moreover, the crew who carried out the evacuation were seen several times standing at the 

edge of the ramp without holding on and not being seen being affected by the waves of the 

water. 

Another reason described by the Master of Sumut II in regards to the ship capacity was 

inappropriate. There was an incorrect opinion that if all survivors of the Sinar Bangun 4 loaded 

onto the Sumut II, it would endanger the ship safety. In such emergency situation, when the 

cargo and vehicles were considered too heavy and the survivors required more space, the 

crew could dispose some cargoes or vehicles (jetison). With the size almost twice of Sinar 
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Bangun 4, Sumut II was expected to be able to transport more survivors at the beginning of 

the evacuation process. 

The low evacuation efforts carried out by Sumut II was an indication of the need to understand 

the technique of evacuation in water (water rescue) by the ship crew. This basic knowledge 

should be a basic course in the education of the crew. For this reason, it is necessary to 

evaluate the knowledge of the crew operating in Toba Lake so that errors in assessing an 

emergency condition related to evacuation will not occur again. 

II.10.3. Emergency Telecommunications 

The annual inspection of wooden ships in Toba Lake did not reach telecommunication issues. 

The report of Ship Inspection did not include radio inspection or other telecommunication 

equipment. The absence of telecommunication radio installed in Sinar Bangun 4 showed that 

local regulations hadnot included telecommunications as an important subject in supporting 

shipping safety. 

The existence of telecommunications radio has many benefits in shipping, especially when an 

accident occurs. The crew could make a call to other ships in the vicinity as well as to 

government offices regarding weather info. When an accident occurs, the ship that was aware 

of an accident could disseminate the information to anyone who could hear the information, 

especially to the local BNPP post. 

The absence of regulations on telecommunications in the Toba Lake ferry ship was closely 

related to the absence of a technical agency (UPT) that handles radio telecommunications. In 

this case, the Navigation District —under the Directorate General of Sea Transportation, 

Ministry of Transportation— was an institution that specifically handles radio and navigation 

navigation issues. However, the UPT has yet to reach the waters of Toba Lake region. 

Without the existence of a telecommunications system, the ships in Toba Lake only relied on 

the mobile phones (cellular) belonging to the crew. Usually they used cellphones to be able to 

communicate with other ships, ship agents, ship owners, and passengers. Communication 

using the mobile had many disadvantages in terms of signals and costs. For signal problems, 

for example, mobile signal in Tigaras Port in general did not support to make a voice call. Plus, 

when the ship was getting away from the mainland, the signal disappeared. In addition, 

telecommunications by using mobile would certainly burden the crew because they required 

costs in which the costs were on themselves. This in turn could trigger the reluctance of the 

crew to provide or request weather-related information or other matters related to safety. 

II.11. THE OVERSIGHT IN TOBA LAKE AREA  

In the Local Government Act No. 23 Year of 2014 (Act 23/2014), the division of authority of 

the transportation sector clearly states that the safety function has been returned to the 

central government. In this case, it could be interpreted that all aspects related to marine 

safety and security were under the control of the central government, including and not 

limited to providing safety certificates, supervision and control of operations, legal status of 
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ships and aspects of their supervision. However, the law still does not have technical 

guidelines such as government regulations or ministerial regulations.  

The existence of the Act 23/2014 was still incomplete without its technical guidelines. With 

the revocation of previous act (Act No. 32/2004 on Regional Government) by the Act 23/2014, 

all technical guidelines have become invalid. In fact, Ministerial regulations related to the 

safety of river and lake transportation were also still referring to Act No. 32/2004. This could 

cause confusion over aspects of operational safety supervision. 

The issuance of provincial regulations and municipal regulations related to the aspects of 

safety, operation and transportation of rivers and lakes after the Act 23/2014 came into force 

showed that those local regulations were unsynchronized with central regulations. The 

regional government considered that the safety oversight of a ship in Toba Lake was still within 

its authority. But this was contrary to the Act 23/2014. In addition, the authority to supervise 

the safety marine transport by the the central government was also not explained in detail, 

unless shortly mentioned in the appendix of the Act 23/2014. Thus, there was a gap of law 

instrument in the administratition of safety job for water transport sector.  

The blury of responsibility for overseeing safety aspects could lead to omission or absence of 

safety supervision. This was confirmed by the operation of ships in the Toba Lake. For this 

reason, re-synchronise, detailing and elaboration of the regulations included in the highest 

regulations were further needed in the technical guidelines. Consistency and seriousness in 

its application were also needed, so that it could improve the safety of river and lake 

transportation. 

II.11.1. The Oversight of Ship Worthiness 

The Sinar Bangun 4 had a combo certificate which was combination of the Certificate of Ship 

Worthiness ad the Certificate of Nationality of River and Lake Ship. The certificate was issued 

by the Department of Transportation of North Sumatra Province on 23 April 2018 and valid 

until 22 April 2019. In the issued certificate did not state the ship's status clearly. Instead, it 

only mentioned that the ship had the right to sail by flying the Indonesian flag. Regarding the 

the ship worthiness, the certificate did not specifically mention the requirements that must 

be fulfilled by the ship owner in fulfilling the ship's eligibility criteria. 

The Sinar Bangun 4 did not have a manning certificate. The minimum requirements for certain 

competency that must be acjonwledge by the ship master were not specifically regulated. 

II.11.2. The Oversight of Ship Safety 

Based on the Certificate of Seaworthiness and Nationality of River and Lake Ship (Sertifikat 

Kelaikan dan Kebangsaan Kapal Sungai dan Danau) of Sinar Bangun 4, it was stated that the 

vessel only had 1 deck. however, the fact showed that the ship was modified by the owner to 

3-deck ship in 2015. And the extension of the certificate was always given for one year and 

must be renewed annually with the conidition that the ship must meet the conditions stated 

in the ship's certificate. If there was a discrepancy, the renewal of the certificate will be 

revoked. However, in the reality, the ship still obtained the renewal of the certificate annually 

by stating that the number of decks was still one. 
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The Approval of the Operation of Lake and Ferry Vessels (Surat Persetujuan Pengoperasian 

Kapal Angkutan Danau dan Penyeberangan) and the Registration and Compliance for 

Transportation of Lake and Ferry (Surat Pendaftaran dan Kelengkapan Angkutan Danau dan 

Penyeberangan) also said Sinar Bangun 4 was only intended for transportation of passengers 

with a maximum number of permitted only 45 people plus 3 crew members. However, at the 

time of the accident the ship carried on around 180 passengers and 70 motorbikes. 

There was no Port Clearance (SPB) given to the Sinar Bangun 4 before the ship departed also 

demonstrated no supervision of the ship condition. 

 

 

 

 

 

 

  



NATIONAL TRANSPORTATION SAFETY COMMITTEE 

Sinar Bangun 4, Toba Lake, Simalungun, North Sumatera, 18 June 2018 

46 

  



NATIONAL TRANSPORTATION SAFETY COMMITTEE 

Sinar Bangun 4, Toba Lake, Simalungun, North Sumatera, 18 June 2018 

47 

III. CONCLUSION 

Based on the analysis of the data and information obtained in the investigation process, the 

sinking of the Sinar Bangun 4 in the waters of Toba Lake, North Sumatra on 18 June 2018 was 

caused by the number of passengers and vehicles that exceeded the ship capabilities as well 

as the presence of motorbike on the Deck 1 and the passengers on the Deck 3. This condition 

caused the stability of the ship to be very critical in accordance with the results of computer 

modeling analysis. Therefore, the condition led to the capsize when she was hit by the waves 

at that time. Most passengers could not survive due to the lack of emergency access and did 

not donn any life jackets. 

III.1. FINDINGS 

1. The size of Sinar Bangun 4 was incorrect referring to the ship's certificate.  

2. Based on the document of Registration and Equipment of Lake and Fery Ship, she was 

single-deck vessel. In fact, she had 3 decks.  

3. Based on the document of Registration and Equipment of Lake and Fery Ship, the ship 

was a passenger transport ship. At the time of the accident, the ship was transporting 

passengers and motorbikes.  

4. Based on the document of Registration and Completeness of Lake and Fery, the capacity 

for carrying passengers was 45 people. Based on the total number of passengers (survived 

+ died + reported missing) there were 188 people.  

5. Based on the document of Seaworthiness and Nationality, the number of crew members 

was 3. At the time of the accident the ship was manned by 2 crew. 

6. Based on the document of Registration and Equipment of Lake and Fery Ship and the 

document of Registration and Completeness of Lake and Fery, the ship was equipped with 

50 adult life jackets (without children and infant life jackets). According to the crew, the 

ship had about 80 life jackets, but they were stored in a closet and partially tied to the 

ceiling of the passenger cabin.  

7. Emergency access was not available and the window was blocked by railings. 

8. At the time of the accident the passenger did not have time to donn life jackets because 

the event occurred rapidly.  

9. The crew members were unskilled to undertake a water evacuation.  
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10. Based on the document of Nationality and Seaworthiness, the Sinar Bangun 4 was a 

wooden ship. In reality, wood material was only on her hull, while ivory, poles, and partial 

deck parts made of steel material.  

11. The crew members did not pay attention to weather information before departure.  

12. 12. Based on witness’ information around the scene, there was a strong wind and the 

waves were quite high.  

13. 13. At the time of the accident, 5 ships departed from Tomok to Parapat had to return to 

Tomok because they were unable to fight the strong current and wind. This showed that 

the weather conditions in the events were dangerous for shipping.  

14. The crew members never made any manifest of passengers and goods. This condition has 

occurred for long years. 

15. There was no harbour master officer or inspector of river and lake transportation to 

undertake safety responsibility to ensure the ship worthiness. The vagueness of the 

authorised agencies to issue the port clearance (SPB) had been going on for years, so the 

SPB was never been issued prior to the departure. 

16. The Master had never made a report of the arrival and departure of the ship to the 

authorised agencies.  

17. The regulations of safety equipment were not well understood by ship operators and 

authorised agencies. Although minimum equipment and ship safety equipment used to 

transport passengers were incomplete, ship certificates were issued. 

18. The crew members were not required to conduct training of dealing with emergency 

situations.  

19. There was no available radio communication device either on board or at the ports. 

III.2. CONTRIBUTING FACTORS14 

• The excessive number of passengers (some passengers were on the Deck 3) and 
motorbikes caused the ship's center of gravity to be increased upward, so that the 
uprighting moment was decreased. 

• The captain did not pay attention to the weather factor on his voyage. 

• The ship's emergency door did not meet the requirements and the ship's doors were 
blocked by a motorcycle. 

                                                      
14 Contributing factors are anything which might be the source of an accident. In terms of any act, negligence, 

condition or situation in which avoided or diminished would prevent an accident or reduce the impacts. 
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• The number of life jackets were less than the number of passengers and their locations 
were difficult to be reached by passengers. 

• There was no authorised agency played the role as the harbour master to ensure the 
marine safety. 
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IV. RECOMMENDATIONS 

From the analysis, conclusions and the findings aforementioned, the National Transportation 

Safety Committee (KNKT) recommends the following matters to the relevant parties as the 

efforts to prevent reoccurrence in the future. In accordance with the Government Regulation 

No. 62 Year of 2013 on Transport Accident Investigations, article 47 states that relevant parties 

must follow up on safety recommendations listed in this final report and required to report 

their follow-up recommendations to the Chairman of the KNKT. 

IV.1. MINISTRY OF TRANSPORTATION 

1. To synchronise all regulations in regards the safety standards of river and lake transport—

such as the Minister of Transportation Regulations No. 73 Year of 2004 on The Operation 

of River and Lake Transportation which was replaced by the Minister of Transportation 

Regulations No. 58 Year of 2007 on The Operation of River and Lake Transportation, and 

all internal guidance or circulars of the Directorate General of Land Transport and 

Directorate General of Sea Transport— to the Local Government Act No. 23 Year of 2014. 

2. To establish the responsible agency for issuing the Tonnage Certificate, the Certificate of 

Complience, the Port Clearance, and the oversight by the competent inspectors. 

3. To re-evaluate the training syllabus for crew members and to provide training for all crew 

members of river, lake and traditional boat.  

4. To arrange the procedure for issuing Certificate of Competency (SKK) for crew of river and 

lake ship that uniform across Indonesia in accordance with the Government Regulation 

No. 7 Year of 2000 Article 46 on Maritime Affairs, Article 46.  

5. To appoint agencies which will set up SOPs and carry out annual inspection related to the 

ship worthiness of traditional vessel.  

6. To ensure the number and competence of the crew member according to the ship 

worthiness certificate.  

7. To ensure that the Port Clearance (SPB) issued by the competent authorised officer as a 

perquisite of ship departure .  

8. To prohibit the use of the 3rd deck as a deck for passengers or goods.  

9. To re-check Tonnage Ceriticate and other certificates by an authorised agency decided by 

the Ministry of Transportation.  

10. To set up comprehensive ministerial regulations for river, lake and traditional vessels 

which include: 

a. Design of wooden ships; 

b. For ships > 12 passengers must use diesel engine; 

c. Ship building process; 
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d. Certification process; 

e. Training and manning; 

f. Operation and maintenance. 

11. To develop (manage, control and supervision) on the operation of transportation of river, 

lake and traditional vessels.  

12. To provide a radio station in the port around the waters of Toba Lake. 

Until the final report is issued, the KNKT had not received safety actions yet following the 

recommendations.  

Status: Open 

IV.2. TRANSPORTATION AGENCY OF PROVINCE OF NORTH SUMATRA 

1. To establish a system and procedure that ensures passenger manifest and goods are 

properly recorded. 

2. To set up procedures for embarking, disembarking and to carry out the port sterilisation. 

3. To conduct dissemination of safety regularly to the public. 

Until the final report is issued, the KNKT had not received safety actions yet following the 

recommendations.  

Status: Open 

IV.3. OPERATOR/OWNER 

1. To implement all regulations set by the regulator.  

2. To ensure the vessel is equipped with safety equipment with sufficient quantities and in 

usable condition.  

3. To explain how to abandon the ship during an emergency situation.  

4. To ensure all passengers and crew donn life jackets during the voyage.  

5. To obey the limit of number passengers.  

6. To report the manifest of passenger to the pertinent safety authorities. 

7. To store life jackets in a visible location that is easily seen and reached by passengers.  

8. The Master must have a Certificate of Competency (SKK). 

9. To ensure emergency exit access are free of obstacles and usable at anytime. 

10. To report any modification of the ship must to the authorised agencies. 

11. To complete radio communication facilities on board. 

Until the final report is issued, the KNKT had not received safety actions yet following the 

recommendations.  
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Status: Open 

IV.4. BUREAU OF METEOROLOGY OF CLIMATOLOGY AND GEOPHYSICS 

1. To provide weather information and current around the port or pier every 3 hours. 

2. To provide changes of information in extreme weather or sudden change to the agency 

which is responsible for the operation of the port or pier. 

3. To provide extreme weather information in a format that is simple and easy to understand 

by the Master of traditional vessels. 

Until the final report is issued, the KNKT had not received safety actions yet following the 

recommendations.  

Status: Open 

During the process of preparing this investigation report, the Bureau of Meteorology of 

Climatology and Geophysics conducted following safety actions. 

1. The installation of an automatic weather station (AWS) completed in Tigaras Port, District 

of Simalungun on 21 July 2018. 

 

Figure IV-1: Installation of AWS in Tigaras Port to monitor weather information at Tigaras Port 
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Lake Transportation; 

Minister of Transportation Regulations No. 73 Year of 2004 on The Operation of River and 
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