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Note

This special investigation report aims to identify the cause of the marine accident in question 

and prevent similar marine accidents or incidents in the future under Article 18.3 of the Act on 

the Investigation of and Inquiry into Marine Accidents. It is therefore advised that this report not 

be used for assigning blame or determining liability.

This report quotes the names of the relevant acts and agencies that were in place at the time of 

writing.
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1.1. The Auto Banner, a car carrier, departed from the Port of Portland, Oregon, in the 

U.S., at around 15:10 on May 3, 2018, and entered the Port of Incheon, in Korea, to 

load second-hand cars at around 12:25 on May 19, 2018.

1.2. The vessel berthed at Pier 1 of the Inner Port and started to load second-hand 

cars onto the vessel via the stern ramp at around 13:15 on May 19, 2018.

1.3. At around 09:38 on May 21, 2018, the boatswain heard a stevedore shouting after 

witnessing smoke above the hood of one car in Car Deck 11 during the 

cargo-loading operation. 

1.4. The boatswain reported the fire in Car Deck 11 to the captain, chief officer, and 

duty officer and ratings on watch via a transceiver and, with the stevedore, sprayed 

fire extinguishers at the radiator of the car.

1.5. As the smoke continued to billow from the car, the crew members and stevedore 

thought that the fire was uncontainable and left the scene.

1.6. The chief officer, who was standing by at his office and received the report from 

the boatswain via the transceiver, stopped the ventilator fans at the fire site, 

moved to the upper deck, and went to the scene of the fire (Car Deck 11).

1.7. After smelling a toxic gas at the scene, he returned to the upper deck. After 

putting on a self-contained breathing apparatus, the chief officer, together with 

the No.1 Oiler, re-entered the accident site.

1. Summary of the Accident
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1.8. Upon witnessing that the area was filled with a cloud of thick smoke and that the 

flames were spreading, he decided to withdraw from the site for a while.

1.9. Furthermore, firefighters, having received a report about the Auto Banner fire, 

arrived at around 09:44. While preparing to enter the site, they requested that the 

crew move to a safe location at around 09:50.

1.10. Despite making two attempts to enter Car Deck 11 at around 09:53, the 

firefighters failed to enter the site due to the thick smoke and poor visibility 

inside the car deck area.

1.11. After observing the situation, the captain suggested using the onboard fixed CO2 

firefighting system to the firefighters to help them extinguish the blaze, and they 

agreed.

1.12. At around 10:05 on the same day, the firefighters first used the fixed CO2 

firefighting system without sealing the area. The extinguishing gas was sprayed 

out onto the cargo and engine areas, causing a blackout inside the vessel.

1.13. At around 10:11, the fixed CO2 firefighting system was used again. Still, the area 

was not sealed. Therefore, the extinguishing gas only weakened the flames 

temporarily, failing to completely suppress the fire.

1.14. At around 11:43, the firefighters successfully rescued all of the crew and other 

personnel waiting onboard, using an aerial ladder and hydraulic platform fire 

engines.

1.15. Later, the fire aboard the Auto Banner was completely suppressed at around 

05:05 on May 24, 2018. A total of 1,588 cars (cargoes) were burned, and the ship 

was declared a constructive total loss.
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2. Factual Information

2.1. Vessel information

2.1.1. Specifications of Auto Banner

Name of the Ship AUTO BANNER

Flag (Port of Registry) Panama (Panama)

IMO No. 8608066

Vessel Type Ro-Ro (Car Carrier)

Owner ATINUM MARITIME NO. FIVE S.A

Charterer HYUNDAI GLOVISCO., LTD.

Manager KLCSM CO., LTD.

Builder DAEWOO SHIPBUILDING AND HEAVY MACHINERY LTD.

Year of Build March 31,1988

Classification Society Korean Shipping Register

Length (m) 199.53

Depth (m) 32.65

Width (m) 32.26

Height (m) 48.10

Gross Tonnage (t) 52,422

Deadweight Tonnage (t) 23,052

Net Tonnage (t) 17,216

Main Engine KOREA HEAVY KHIC B&W 6S60MC

Max. Output 9443kW×102RPM

Propeller (Inward) 1 (a solid screw-type propeller)

Rudder 1

Design Speed (kn) 17.5
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<Figure 1> General arrangement (part)
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<Figure2> Last voyage before the fire (Portland, U.S., May 2, 2018)

2.2. History of ownership & contracts

2.2.1. The Auto Banner is a car carrier of 52,422 gross tonnage, 199.53 meters in length, 32.26 

meters in width, and 48.10 meters in height built by Daewoo Shipbuilding & Marine 
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Engineering Co., Ltd. (then Daewoo Shipbuilding & Heavy Machinery Ltd.) in Geoje City, 

Southern Gyeongsang Province, Korea, on March 31, 1988.

2.2.2. After construction, the vessel was delivered to Pan Ocean Shipping Co., Ltd. and was 

registered in the Republic of Korea. Later, STX Marine Service operated it when Pan 

Ocean Shipping Co., Ltd. was acquired by STX Group. On April 17, 2013, it became a 

Panama-registered ship after being sold to Atinum Maritime No. Five S.A, headquartered 

in Panama.

2.2.3. Atinum Maritime No. Five S.A signed the time charter contract with Hyundai Glovis Co., 

Ltd. on September 25, 2013, and operated the vessel under the contract until May 21, 

2018, the date of the accident.

2.3. Safety management & vessel inspection

2.3.1. When the accident occurred, KLCSM Co., Ltd., the ISM manager of the Auto Banner, 

engaged in the management of its crew in addition to safety management for the vessel.

2.3.2. KLCSM passed the certification screening test and received the Document of Compliance 

(DOC), valid until September 29, 2019, from the Korean Register, while the Auto Banner 

was holding a Safety Management Certificate (SMC) that was valid until April 18, 2019.

2.3.3. The Auto Banner passed its first periodic inspection, conducted by the Korean Register, 

on March 29, 1988, and its last one on November 4, 2016, receiving Ship Inspection 

Certificates1) valid until November 3, 2021.

2.3.4. The vessel had completed 40 temporary surveys2) since January 1, 2000. And these 

surveys consist of 25 inspections to check repair and supplement on deficiencies 

(including lifeboats and davits) pointed out by Port State Control (PSC), nine inspections to 

1) Cargo Ship Safety Construction Certificate (SC), Cargo Ship Safety Equipment Certificate (SE), Cargo Ship Safety Radio Certificate (SR), 
International Load Line Certificate (ILL), and International Oil Pollution Prevention Certificate (IOPP).

2) Apart from periodic inspections, temporary inspections are conducted on vessels when shipowners have altered or repaired their 
facilities, including the firefighting and lifesaving systems; changed information recorded on their Ship Inspection Certificates; or 
changed the use of their vessels.
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check damage and repair of the hull, and six other temporary inspections, including 

deferred inspections.

2.3.5. None of the inspections mentioned above were related to checking repair or supplement of 

the onboard fire-extinguishing systems.

2.3.6. When the PSC inspection of the Auto Banner was carried out in China on December 28, 

2017, the year before the accident occurred, three deficiencies were pointed out. One of 

these involved the onboard ventilation system, which was related to the vessel’s fire 

safety. However, the deficiency was related to the operation of the system, not to 

structural or hardware defects in need of repair.

2.4. Vessel structure

2.4.1. The Auto Banner is a pure car and truck carrier (PCTC)3) consisting of the 1st poop deck, 

where the bridge is located; the upper deck, where the crew’s accommodations and mess 

rooms (dining spaces) are located; and the cargo area below, where Car Decks 13 (the 

highest car deck) to 1 (the lowest car deck) and vessel ballast tanks, structured from top 

to bottom, are located.

<Figure 3> Cross-section of the hull from the starboard side of the Auto Banner
(car decks are located above the red line)

3) Car carriers, often called Ro-Ros, or roll-on/roll-off ships, load and transport wheeled cargoes, such as automobiles and trucks, and 
there are two types: a Pure Car Carrier (PCC) designed especially for passenger cars and a Pure Car and Truck Carrier (PCTC) carrying 
both cars and trucks.



Marine Safety Investigation Report on the AUTO BANNER︱Fire Accident at Incheon Port while Berthed

10︱

2.4.2. Detailed specifications of the car decks are as follows:

Deck 
No.

Loading 
capacity/m2

Axle load /
No. of axles

Max. load
per car (t)

Car capacity
(units)

Deck-to-deck 
height (m)

Remark

13 0.2 1.0 /2 2.0 647 1.70

12 0.2 1.0 /2 2.0 632 1.70
2 gastight doors

(deck 11→12)

11 0.3 1.6 /2 3.2 631 2.20

10 0.2 1.0 /2 2.0 540 1.70 / 1.85
2 gastight doors

(decks 9→10)

9 0.8 10.0 /2 18.5 534
3.75 / 2.20 /

2.05
Fore-and-aft line 
handling available

8
0.2A /
0.3B

1.6 /2
2.0A /
3.2B

575 1.70 / 2.20

7 1.5 20.0 /2 44.0 495
4.35 / 2.80 /

2.30
Stern and side ramps

6 0.3 1.6 /2 3.2 487 2.20
2 gastight doors

(decks 5→6)

5 0.2 1.0 /2 2.0 363 1.70
Freeboard, ECR & oil 

supply

4 0.2 1.0 /2 2.0 364 1.70

3 0.3 1.0 /2 2.0 357 1.70

2 0.2 1.0 /2 2.0 308 1.70

1 0.2 1.0 /2 2.0 89 1.70

A: height of the mid-story deck, B: height of the 
low-story deck

6,022

<Table 1> Detailed specifications of the car decks

2.4.3. The bottom tank area consists of a fore peak tank (F.P.T); water ballast tank (W.B.T) No.1; 

fuel oil tanks (F.O.T) No.1 and 2; F.P.Ts No.2, 3, and 4; F.O.T. No.3; a diesel oil tank 

(D.O.T); a bilge tank; and an after peak tank (A.P.T) from the fore to the aft.

2.4.4. The uppermost deck consists of the bridge, the radio room, the pilothouse, and the 

battery room. Also, there are structures and antennae of various navigation and 

communication devices on the bridge.
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2.4.5. On the upper deck, there are spaces for the crew, including the captain, officers, chief 

engineer, engineers, boatswain, and other crew; a dining room; the ship’s office; the CO2 

cylinder room; the fire store, where firefighting equipment is stored; and the ramp 

control station, for operating the stern and side ramps.

2.4.6. Car Decks 1 to 13 of the Auto Banner are spaces for the cargo (cars). There are inner 

rampways between decks, through which cars can move from one deck to another, and 

the stanchion at the center of the stacking (parking) space inside the deck.

  

<Figure 4> Inner ramps and parking space in a car deck

2.4.7. Also, each car deck consists of four holds, numbered 1 to 4 from the fore, and each hold 

can carry different types of cars.

<Figure 5> Holds of the car deck on the Auto Banner

2.4.8. Cars can roll on the Auto Banner via the stern ramp at the aft and the side ramp at the 

starboard. If these ramps are open, they connect the vessel to the pier with a slope way, 

through which cars can directly roll on to or off from the vessel.
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Type Name
No.

ACCOM. Deck Eng. RM

Fire-fighting appliances

Fireman’s Outfit 4

6kg Portable CO2 Fire Ext. 7 3 1

6.5kg Portable Dry Powder Fire Ext. 207 14

[Table 2] Crew composition by rank of the Auto Banner

2.4.9. The stern ramp at the aft is 38.5 meters long and six meters wide, while the side ramp at 

the starboard is 18.6 meters long and four meters wide. External conditions, including 

each pier’s height, and shore work conditions determine whether the ramps are opened 

or closed. Furthermore, the ramp serving as a hull plate is watertight, ensuring that 

seawater cannot flow in during navigation.

Stern ramp & side ramp

  

Stern ramp of the sister ship

<Figure 6> Stern Ramp

2.5. Fire-extinguishing systems

2.5.1. The Auto Banner is equipped with fire-fighting appliances and systems with which its 

crew can extinguish fires. The details of these appliances and systems are listed in Table 

2 below.
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Type Name
No.

ACCOM. Deck Eng. RM

45L Wheeled Foam Fire Ext. 1

135L Wheeled Foam Fire Ext. 1

9L Portable Water Fire Ext. 8

Spare Charger for Fire Ext. 1

Portable Foam Applicator Unit 5 1

Fire-fighting systems

Fire Hydrant 7 127 6

Fire Hose Box with Hose & Nozzle 2 13 6

Fire Hose Cradle with Hose & Nozzle 50

Fire Hose with Nozzle, Flush type 5

Fire Pump 2

Emergency Fire Pump 1

International Shore Connection 2

Fire Main Isolating Valve 1

Water Fog Applicator 18

Vent Fan 7 59 3

Damper 4 54 2

Fixed CO2 Fire Ext. 1

2.5.2. The fixed CO2 firefighting system aboard the vessel had two low-pressure tanks charged 

with CO2 (22,000kg and 16,200kg). Tanks can be selected using control valves in the CO2 

cylinder room and sprayed at the fire retarding division.

2.5.3. When using two tanks to spray CO2, it takes less than 10 minutes to completely deplete 

the CO2 of the fixed CO2 firefighting system. Each fire retarding division varies in volume, 

and thus requires a different amount of CO2. For example, when extinguishing a fire in 

Fire Retarding Division No. 4, both tanks are needed.
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Dept. Rank No. of Passengers (Nationality)
Min. No. of 
Manning

Deck Officers
Captain 1 (ROK),1 (PHIL) 1

Chief Officer 1 (ROK),1 (PHIL) 1

[Table 3] Crew composition by rank of the Auto Banner

<Figure 7> System diagram of fixed CO2 firefighting system

2.6. Crew composition & watch-keeping system

2.6.1. The Auto Banner is allowed to accommodate a maximum of 30 persons onboard under 

the Ship Inspection Certificate issued by the Korean Register of Shipping and a minimum 

of 14 persons under its Safe Manning Certificate4), issued by the government of Panama.

2.6.2. The seafarers onboard the vessel at the time of the accident are listed in Table 3 below.

4) The Safe Manning Certificate of the Auto Banner states minimum 14 seamen should be on board, including one captain, one chief 
officer, one officer, three boatswains, two sailors, one chief engineer, one 2nd engineer, one engineer, and three motormen or oilers.
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Dept. Rank No. of Passengers (Nationality)
Min. No. of 
Manning

2nd Officer 1 (MMR) 1

3rd Officer 2 (MMR)

Rating

Boatswain 1 (MMR)

Quarter Master 3 (MMR) 3

Sailor 1 (MMR)
2

Apprentice Sailor 1 (MMR)

Chief Steward 1 (MMR)

Cook 1 (MMR)

Engine

Engineers

Chief Engineer 1 (ROK), 1 (PHIL) 1

1st Engineer 1 (ROK), 1 (PHIL) 1

2nd Engineer 1 (MMR) 1

3rd Engineer 1 (MMR)

Rating

No.1 Oiler 1 (MMR)

Oiler 3 (MMR)

3Wiper 1 (MMR)

Apprentice Wiper 1 (MMR)

Fitter 1 (MMR)

Total 28 14

2.6.3. When the fire broke out on the vessel, there were 28 crew members on board, consisting 

of four Koreans, including the captain, 20 crew members from Myanmar, and four from 

the Philippines.

2.6.4. The Auto Banner planned to call at the Port of Misrata, in Libya, to unload its cargoes 

after departing from the ports of Incheon and Ulsan. Since Libya was one of the countries 

on which the Republic of Korea’s Ministry of Foreign Affairs imposed a travel ban, the four 

Korean seamen were to be relieved by Filipinos. Therefore, these eight seamen were 

scheduled to board the vessel together from the Port of Incheon to Ulsan Port, and only 

the four Koreans were to disembark after the transfer of their duties.

2.6.5. The Korean chief officer of the Auto Banner did not keep a navigational and port watch but 

managed cargoes and maintained the vessel, and basically had only daytime duties.
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2.6.6. The 2nd officer was on a navigational and port watch from 00:00 to 04:00 and 12:00 

to16:00.

2.6.7. There were two 3rd officers on board, who were differentiated as 3rd officer A and B for 

convenience. Under the vessel’s watch-keeping system, officer A was in charge of 

navigational and port watch from 04:00 to 08:00 and from 16:00 to 20:00, while officer B 

was in charge from 08:00 to 12:00 and from 20:00 to 24:00.

2.7. Weather Conditions

2.7.1. According to the weather forecast data from the Incheon weather station, it was sunny 

with a southeast wind at a speed of 3 m/s at the Port of Incheon at 09:00 on May 21,2018.

2.7.2. Fire-fighting operations continued from May 21, the day of the outbreak of the fire, to May 

24, 2018. Although the weather5) was not bad enough to have a significant impact on the 

operations, it rained a little from 14:00 on May 22 to 03:00 on May 23, 2018.

Date Avg Temp. (Max.)
Daily 

Precipitation
Avg. Wind Speed (Most 

Frequent Wind Direction)
Weather

May 21, 2018 17.3℃ (22.2℃) 0 3 (SE) Sunny with a few clouds

May 22, 2018 17.6℃ (22.2℃) 13.7 1.7 (NW) Cloudy with rain later

May 23, 2018 15.8℃ (20.3℃) 5.3 3.6 (N) Clear after rain

May 24, 2018 16.6℃ (20.6℃) 0 3.7 (W) Sunny

[Table 4] Weather conditions during the onboard firefighting operations

2.8. Port facilities & fire stations at Incheon Port

2.8.1. Incheon Port consists of port facilities, including the Inner, North, South, and New Ports, 

coastal and international passenger terminals and hinterlands.

2.8.2. The North Port is equipped with a total of 26 berths mainly handling cargoes of raw 

materials, including lumber, steel, and feed, which are needed by factories nearby, while 
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the South Port has a total of 28 berths, including seven berths for a container ship and 

one berth for a general cargo ship, and berths handling cement and sand as well. 

Furthermore, the New Port has six berths for a container ship.

2.8.3. At the Inner Port of Incheon, there are a total of 48 berths from Pier 1 to Pier 8 where vessels 

of 50,000 tons can alongside to load / unload containers, automobiles, grains, and general cargoes.

2.8.4. Table 5 provides information on the fire-fighting systems of the Inner Port of Incheon5).

Fire extinguisher Outdoor fire hydrant Indoor fire hydrant

Pier 1 66 9

Pier 2 152 40

Pier 3 55 14

Pier 4 21 12

Pier 5 5 4

Pier 8 24 10

[Table 5] Major fire-fighting systems at the Incheon Inner Port

2.8.5. Fire-fighting facilities at the Inner Port of Incheon are intended to contain a fire in its 

buildings, including the warehouses, power receiving rooms, and offices, but not fire 

aboard vessels berthed alongside.

2.8.6. Fire outbreaks within Incheon Metropolitan City are responded to by the fire defense 

department under the metropolitan city, while fire outbreaks at Incheon Port are 

managed by three different fire stations according to location.

2.8.7. The passenger terminals and cargo piers at the Inner Port and South Port of Incheon are 

served by Incheon Jungbu Fire Station; the North Port, by Incheon Seobu Fire Station; and 

the new international passenger terminals at the New Port and South Port, by Incheon 

Songdo Fire Station.

2.8.8. The Incheon Jungbu Fire Station6), which is in charge of the Inner Port, has seven 119 

5) As of December 2018 (Source: Incheon Port Authority)
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safety call centers, one 119 rescue center, one 119 emergency service center, and one 

fire ship unit (consisting of one fire ship and two rescue boats) under its organization and 

governs the whole middle and east part of Incheon Metropolitan City and some parts of 

Ongjin-gun, excluding Yeongjong and Muui Islands.

<Figure 8> Detailed map of Incheon Port

6) The 119 safety call center of the Incheon Jungbu Fire Station is mainly in charge of fire suppression; the 119 rescue center, wholly 
governed by the Jungbu Fire Station, is in life-saving, and; the 119 emergency service center, wholly governed by the Jungbu Fire Station, 
is in patient transportation as well as emergency treatment. These three centers are operated separately as independent offices.
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2.9. Cargo handling of Ro-Ros

2.9.1. Cars to be loaded on car carriers are parked and stored at port yards and transferred to 

piers7) before loading.

2.9.2. Cars waiting at piers are loaded by stevedoring companies, and each stevedore engages 

in and shares operations as a driver, a parking attendant, a flagman (guiding cars to 

parking lots), etc.

2.9.3. The cars shifted by drivers roll onto the vessel through its stern or side ramps, and after 

that, they are driven to their designated car decks through the inner ramp.

<Figure 9> Car loading process of stevedoring firms (example)

7) This varies based on the conditions at piers and ports. Sometimes, cars stored at yards or piers are loaded directly onto the vessel.
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2.9.4. Once the cars arrive at the car decks, they are parked by parking attendants upon a signal 

given by flagmen. When parking the cars, parking attendants secure a safe but minimum 

distance between cars to enhance shipping efficiency as well as to prevent the cars from 

bumping into each other as a result of rolling and pitching8) motions during the voyage.

2.9.5. After parking cars, parking attendants generally turn off the engine, pull out the key, and 

place it in the console box or glove box of the car before getting out. Also, the lashingmen 

lashing the loaded cars hang the lashing straps on the front and rear of the cars, connect 

them with the deck floor, and tie them up.

2.9.6. In the meantime, the chief officers and crew members check, verify, and supervise the 

conditions of loading and lashing.

8) Rolling is a turning motion from port to starboard about a ship’s long axis, the bow-to-stern line, caused by waves or a swell at sea, 
while pitching is a rotating motion from bow to stern around the transverse axis.



3 Development of Accident
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3. Development of Accident

3.1. Navigation before entering Incheon Port

3.1.1. The Auto Banner, a car carrier that mainly, but not regularly, sails to the Americas, China, 

and Russia, commenced the relevant voyage at the Port of Ulsan, where it completed 

loading its cargo. It unloaded the cargo at New Westminster, Canada, and Portland, 

Oregon, in the U.S.

3.1.2. Before entering the Port of Incheon, the Auto Banner had discharged its entire cargo of 

1,551 cars, equivalent to approximately 2,230 tons, at the Port of Portland, Oregon State, 

in the U.S., at 13:00 on May 2, 2018, and departed, in ballast, for the Port of Incheon, 

Korea, at 15:10 on May 3, 2018.

3.1.3. After sailing across the Pacific Ocean, the vessel entered the Port of Incheon and berthed 

at Pier 1 of its Inner Port at around 12:25 on May 19, 2018.

3.1.4. The vessel was scheduled to load a total of 4,315 units of second-hand cars at the Port of 

Incheon, after which it planned to depart the port on May 22, load additional cars onto Car 

Decks 7 and 8 at the Port of Ulsan on May 24, and enter the Port of Misrata, Libya, to 

unload its cargo.

3.2. Loading after entering Incheon Port

3.2.1. The Auto Banner berthed at Pier 1 of the Inner Port of Incheon. It extended its stern ramp 

for the loading process at around 12:50 and began loading at around 13:05 on May 19, 

2018.

3.2.2. Cars were loaded only during the day, not at night, on the above-mentioned date, as well 

as on May 20.
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3.2.3. Stevedores were onboard to load cargo at around 08:00 and resumed the loading 

operations on Car Decks 10, 11, and 13 at around 08:10 on May 21, 2018.

3.2.4. Meanwhile, the car involved in the accident headed toward the loading site of the Auto 

Banner from9) Berth No.11 of the Port of Incheon at around 08:56 and entered through 

the stern ramp at around 08:57 on the same day. After it was parked, its body was lashed 

to hold No.2 of Car Deck 11 at around 08:59.

3.3. Responding to the fire outbreak

3.3.1. Firefighting by the first witness

3.3.1.1. The 3rd officer B (hereinafter “3/O B”), a duty officer on the morning of May 21, 2018, 

was supervising cars being loaded10) onto Car Deck 4 along with a quarter master.

3.3.1.2. Meanwhile, the boatswain, who was on port watch on the morning of that day, was 

supervising the loading operations on Car Deck 11.

3.3.1.3. At that time, there were five stevedores, with the boatswain of the Auto Banner on Car 

Deck 11. Two of them carried out lashing, another two carried out parking, and the one 

flagman directed cars onto the deck.

3.3.1.4. Also, on the same day, the boatswain looked back after hearing one of the stevedores 

shout “Smoke, smoke!” and witnessed smoke coming out from the hood of a white 

car, placed at the starboard part of Hold No. 2.

3.3.1.5. He was around 60 to70 meters away from the car when witnessing the smoke. 

Although he saw black smoke rising from the hood of the lashed white car, he felt no 

heat emanating from the fire.

9) The car in question was parked in the yard of CJ Logistics from around 19:09 on April 24, 2018, and was moved to Berth No.11 between 
8:00 and 8:56 on May 21, 2018.

10) At the time of the accident, 2,438 cars were loaded among 4,315 scheduled to be loaded on the vessel.
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3.3.1.6. The boatswain reported the flames on Car Deck 11 to the captain, Korean chief officer 

(hereinafter “C/O”), and a watch-keeping officer (3/O B) and a crew member via a 

transceiver (Ch. 5).

3.3.1.7. After reporting, the boatswain secured one fire extinguisher from the port side of Hold 

No. 2 of Car Deck 11 and released its agent at the radiator of the car. A Korean 

stevedore also came to the scene with a fire extinguisher secured from the starboard 

part of Car Deck 11 and sprayed it at the radiator as well.

3.3.1.8. Meanwhile, the Filipino captain was on patrol at Car Deck 7, while three Filipino crew 

members (chief engineer, C/O, and 1/E) were checking the line structure of the 

holding tank valve there.

3.3.1.9. Four Filipino crew members went up to Car Deck 11 after hearing the ringing sound of 

a fire alarm, the Filipino Captain carried a fire extinguisher nearby the scene, and 

along with the boatswain and stevedore, he sprayed the extinguishing agent at the 

car’s radiator.

3.3.1.10. The crew members and stevedores of the Auto Banner could not open up their eyes or 

breathe due to the smoke and, therefore, moved to the upper deck through a slipway 

(stairs) in the middle of Holds No. 2 and 3.

3.3.2. Initial response of captain and chief officer

3.3.2.1. At around 09:38 on May 21, 2018, when the fire broke out, the captain, C/O, who is 

Korean, and two supervisors from KLCSM were talking about the process of the 

internal audit.

3.3.2.2. When the boatswain reported the fire to the watch officer via transceiver, the captain, 

who heard the report at the same time, repeatedly asked for confirmation of the fire 

on Car Deck 11, to which the boatswain replied, “Yes.”

3.3.2.3. Next, the captain went out to the bridge and shouted “Fire”, rang the fire alarm, 
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announced the accident, and called the crew to the muster station to inform the entire 

crew of the situation.

3.3.2.4. On the same day, the supervisor from KLCSM went out to the upper deck from the 

ship’s office and reported the outbreak to the fire station at 09:39, which was shared 

with the situation room of the coast guard through the fire station’s 119 emergency 

operations center.

3.3.2.5. Meanwhile, in order to block air ventilation at the fire site, the C/O turned off the fan at 

Fire Retarding Division No. 4 (Car Decks 9, 10, and 11), came to the upper deck, and 

moved to Car Deck 11 through the passageway and stairs at the middle of the 

starboard side.

3.3.2.6. He believed that he could contain the flames with the fire extinguisher, since only one 

car was burning upon his arrival to Car Deck 11 at around 09:42 on the same day. 

However, he soon noticed the presence of a toxic gas that smelled like a burning tire 

and decided to go and put on a self-contained breathing apparatus before returning to 

the site.

3.3.2.7. After returning to the upper deck, he went to the CO2 cylinder room, where the 

firefighting appliances are kept, and put on a self-contained breathing apparatus. 

Along with the No.1Oiler, who was standing by at the muster station on the upper 

deck, the C/O re-entered the site without a firefighting outfit on.

3.3.2.8. Immediately before re-entering, the C/O verbally ordered the 2nd officer (hereinafter 

“2/O”) to prepare for the firefighting operations, including connecting a fire hose to an 

onboard fire hydrant and setting up the firefighting equipment, at around 09:44 on the 

same day. Also, the captain directed the crew members to close all the dampers in the 

engine room and power up the general service and fire pumps.11)

3.3.2.9. When the C/O and No.1 Oiler went down to Car Deck 11, smoke was already filling the 

11) The captain’s order, given in English, was, “All dampers close, G.S. pump on, fire pump on,” which the chief engineer relayed to the 
2/E and 3/E in the engine room.
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area, and the flames originating from the first car were spreading to another car. 

Therefore, the C/O ordered the No.1 Oiler to withdraw for the moment.

3.3.2.10. The C/O went down to Car Deck 10 to check if the blaze was moving down to the deck. 

But, it had not yet spread down to that area.

3.3.2.11. On the deck, he heard the fire alarm12) ringing at around 09:47 on the same day. He 

then moved up to the upper deck, as he believed the alarm was a pre-discharge alarm 

activated before the release of CO2 gas.

3.3.2.12. When the fire hydrants had been prepared for use, and the crew had attempted to 

re-enter the original site of the fire, firefighters boarded and said to the crew, “We will 

go down now. Proceed to the aft, where there is no smoke.” Therefore, the captain 

ordered all crew members on the upper deck to move toward the aft of the vessel.13)

3.3.3. Boarding and initial response of firefighters

3.3.3.1. The Incheon Jungbu Fire Station, where the fire aboard the Auto Banner was initially 

reported, received an order from the situation room of its headquarters to move 

forward and sent firefighters to the scene at 09:39 on May 21, 2018.

3.3.3.2. The first dispatched team of firefighters arrived at the scene at around 09:44 on that 

day. The on-site commander ordered four firefighters to enter the upper deck through 

the stern ramp and stairs on the Auto Banner, lower a rope from there to the ground, 

and pull up the fire hose of the fire engine. Therefore, the firefighters accessed the 

stern ramp for the first time.

3.3.3.3. The four firefighters went inside the vessel at 09:50 and moved to the upper deck 

through a slope way and stairs. They pulled up the fire hose all the way to the upper 

deck with the rope, and connected it to the fire engine to spray water at the fire site.

12) It turned out to be a general alarm activated by the captain on the bridge at that time.

13) The captain said, in English, “All crew proceeding to aft part.”
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3.3.3.4. The firefighters formed firefighting teams and asked the crew members, who were 

preparing for firefighting operations, to move to a safe location. The firefighters, who 

entered Car Deck 11 of the Auto Banner, tried to access the fire site at 09:53 on the 

same day.

3.3.3.5. At that time, the firefighters could not see the front due to the thick smoke. Therefore, 

when re-entering the site, they depended only on the sound of the burning fire to aim 

the water that they sprayed in the area. However, the thick smoke billowing 

throughout the area forced them to move outside.

  

<Figure 10> Firefighting operations conducted by Incheon Fire Department

3.3.4. Use of fixed CO2 firefighting systems

3.3.4.1. Upon receiving the request to evacuate the crew to a safer place, the captain moved 

his crew to the stern part of the upper deck, directing them to “Close the dampers 

while moving” at 09:55 on May 21, 2018. At the stern of the upper deck, he counted the 

number of crew members and confirmed that there were no workers left behind at the 

fire site and that everyone was safe.

3.3.4.2. When the first two rounds of firefighting operations by the firefighters ended in failure 

at 09:58, the captain suggested to them: “There is a fixed CO2 firefighting system on 

the vessel. How about using it?” They agreed, responding “OK.”
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3.3.4.3. Then, the captain went to the CO2 room at the aft of the port side of the accommodation 

area with the 1st engineer (hereinafter “1/E”), who was assigned to control the fixed 

firefighting systems, and prepared to use those systems.

3.3.4.4. As the captain ordered the 1/E to open the main valve, he opened the valve of CO2 Tank 

No. 1.

3.3.4.5. When the captain opened the control cabinet door of the fixed CO2 firefighting systems 

at around 10:04 on the same day, the pre-discharge alarm was activated, ringing 

“Bang, Bang, Bang” throughout the vessel for 30 seconds. Next, the captain opened 

the pilot valve on the left side of the master control cabinet and the valve on his way to 

the cargo hold in Fire Retarding Division No.4 (4F).

  

<Figure 11> CO2 Storage Tank & CO2 Firefighting System Valve

3.3.4.6. The CO2 firefighting systems were activated, and the gas released into two areas, the 

cargo hold and the engine room, in Fire Retarding Division No.4 at around 10:05 on the 

same day. Also, the generator in the engine room stopped due to the gas, cutting the 

power supply and causing a blackout on the Auto Banner.
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<Figure 12> Arrangement of the 1st fixed CO2 firefighting system

3.3.4.7. At around 10:08, as the generator in the engine room stopped14), an emergency 

generator became activated. Then, as ordered by the chief engineer, 1/E stopped the 

emergency generator.

3.3.4.8. Immediately after the captain used the fixed CO2 firefighting systems, a white gas was 

released from the dampers on the upper deck. However, after witnessing the gas 

change into black smoke, he thought that the first use of the fixed CO2 firefighting 

systems had failed to contain the blaze.

3.3.4.9. When using the fixed CO2 firefighting systems, the gastight doors of Decks 9 and 11 

were opened, unsealing the site of the fire. It was because the site was unsealed that 

the captain thought his first use of the fixed firefighting systems had failed. Based on 

that, he ordered the C/O to close the stern ramp in order to seal the hull.

3.3.4.10. The C/O ordered the 2/O to activate the pump in the hydro pump unit room located on 

the upper deck, and also ordered the helmsman who was on Car Deck 7, at the 

14) According to the Auto Banner’s voyage data recorder (VDR), the power supply for the electrical system was cut off, presumably 
because of a blackout in the engine room, bridge, and pump room as well as for the hydraulic side ramps, at around 10:08:00.
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entrance of the stern ramp, to remove the fire engines, rails, and structures placed on 

the stern ramp via transceiver.

3.3.4.11. After receiving the order, the 2/O tried to activate the pump. However, due to the loss 

of electrical power, the pump would not work. After determining the problem, he 

reported it to the C/O, gesturing an “X” by crossing his arms. The C/O then reported to 

the captain that the stern ramp could not be closed.

3.3.4.12. Although the area in which the fire was burning had not yet been sealed, the captain 

thought he could slow the spread of the fire by using the remaining fixed CO2 firefighting 

system. He then told the firefighters that there was one more CO2 firefighting system 

that could be used and suggested that they try it, to which they agreed.

3.3.4.13. The captain entered the CO2 room again with the 1/E and ordered him to open up the 

remaining tanks.

3.3.4.14. When he opened the tank valve and the valve on the right side of the control cabinet, 

he could hear gas leaking from CO2 Tank No. 2 due to the “hissing” sound it made. He 

and the captain then left the room.

<Figure 13> Arrangement of the 2nd fixed CO2 firefighting system



3. Development of Accident

︱31

3.3.4.15. The CO2 gas was again sprayed at the cargo hold in Fire Retarding Division No. 4, the 

place of origin, at around 10:11. After that, combustion seemed to weaken 

temporarily. However, it soon rebounded.

3.3.4.16. After the second attempt resulted in failure, the firefighters noticed that the upper 

deck above Car Deck 11 was melting. Given this fact, they determined that the crew 

and other personnel on the Auto Banner should abandon the vessel.

3.3.4.17. At around 11:43, the Incheon fire department evacuated all the crew members and 

other personnel aboard, who had been standing by on the upper deck of the Auto 

Banner, using aerial ladder trucks and hydraulic platform fire engines.

3.3.5. Fire containment operations after rescue of the crew

3.3.5.1. After saving all the crew members and passengers on the Auto Banner, they 

cooperated with the relevant agencies, including the Incheon Fire Department and 

institutions in other cities and provinces (National 119 Rescue Headquarters, Seoul 

Metropolitan Fire & Disaster Headquarters, Gyeonggi-do Fire Services, Chungbuk Fire 

Service Headquarters, etc.) as well as the Incheon Coast Guard, Incheon Regional 

Office of Oceans & Fisheries, and Incheon Port Authority. However, the direct 

firefighting operation was led mainly by the Incheon Fire Department.

3.3.5.2. The Incheon Fire Department cut four holes on the side of the vessel and started 

discharging water through the holes into the hull with fire trucks at around 12:51 on 

May 21, 2018.

3.3.5.3. On the same day, the fire engines and fireboats engaged in water discharge operations, 

focusing more on the upper deck in order to cool down the hull, at around 22:30. At 

around 23:20, the blaze erupting from the aft of the Auto Banner was suppressed.

3.3.5.4. The next day, May 22, they cut four more sections of the vessel to open an area in the aft 

part of the Auto Banner and started to discharge water into that area at 05:08. On the 

same day, to adjust the heeling of the vessel caused by the accumulation of discharged 
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water inside the hull, the firefighters drained water and balanced the vessel by making 

a total of nine holes in Car Decks 9 and 11 at 17:02.

3.3.5.5. They opened up the vent in the upper deck of the Auto Banner and released the smoke 

at around 10:00 on May 23, 2018. On the same day, with 14 more holes having been 

made in the shell plating, there were a total of 23 holes in the plating, through which the 

fire suppression and draining operations were conducted at around 10:30.

3.3.5.6. All of the fire engines engaged in the operations started discharging water into the 

midship part of the Auto Banner at around 17:30. Furthermore, seven more holes were 

cut in the shell plating at around 22:00, bringing the total number of drilled holes to 30, 

through which the fire suppression and draining operations were conducted.

3.3.5.7. On the next day, May 24, 2018, the fire onboard the Auto Banner was completely 

suppressed at around 05:05 (after a total of 67 hours and 26 minutes). The searching 

operations conducted inside the vessel, including checking the inside of the vessel and 

extinguishing the remaining fire, were completed at around 18:00 on the same day.

View of the Auto Banner
     

Accommodation area (Outside)

Bridge (Inside)
     

Accommodation area (Outside)

<Figure 14> The Auto Banner after completing firefighting operations



3. Development of Accident

︱33

3.4. Damages & follow-up procedures

3.4.1. To contain the fire, a total of 1,368 people, including firefighters and staff members of 

relevant agencies, were mobilized; and approximately more than 210 equipment units, 

including fire engines, helicopters, and fireboats, were operated. Although this accident 

left no casualties of crew members, one firefighter who engaged in fire suppression 

operations was injured (fall) while working at the scene.

3.4.2. Starting from Car Deck 11, the point of origin, the flames spread to Car Decks 12 and 13, 

the upper deck, bridge, accommodation areas, and ship’s office, and further to Car Deck 

10, located in the lower part of the vessel, completely burning all navigational and 

electrical equipment, onboard facilities, and 1,588 cars15).

<Figure 15> Flashpoint and directions of fire spread

3.4.3. The Incheon Regional Office of Oceans and Fisheries issued conditional approval for the 

vessel movement proposal submitted by a ship breaker, who bought the Auto Banner and 

15) According to the fire station, the property damage is estimated at around KRW 7.5 billion (about USD 6,284,038), given the scale and 
years of use.
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proceeded with the procedures, including disposal of the damaged cars onboard, in order 

to move the ship.

3.4.4. On December 30, 2018, the Auto Banner departed and was tugged away from the Port of 

Incheon. After having been tugged and moved to the Port of Chittagong in Bangladesh, it 

was scrapped.

3.4.5. To minimize marine pollution, coast guard and fire station personnel conducted disaster 

prevention work by deploying oil fences during the fire containment operation. Despite 

this, various types of harmful gases and pollutants from the burning cars onboard the 

vessel were discharged into the air and the Inner Port of Incheon along with firefighting 

water.

<Figure 16> Departure of the Auto Banner from Incheon Port



4 Analysis
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4. Analysis

4.1. Time and location of fire outbreak

4.1.1. The boatswain and stevedore, who first witnessed the fire, stated that black smoke was 

coming from inside the hood of a white car loaded on Car Deck 11. The forensic safety 

analysis report released by the National Forensic Service (NFS) of Korea also explained 

that there is a high possibility that the origin of the fire was the vehicle loaded on Car 

Deck 11. 

4.1.2. The fire is presumed to have started at around 09:38 on May 21, 2018, when the captain’s 

shout on his way to the bridge after recognizing the situation was recorded on VDR.16)

4.1.3. Therefore, it is reasonable to believe that this accident occurred on Car Deck 11 of the 

Auto Banner while moored at Berth No.11 of Pier 1 of the Inner Port of Incheon at around 

09:38 on May 21, 2018.

4.2. Cause of accident

4.2.1. Car of accident & statement of first witness

4.2.1.1. The car where the fire started was a second-hand Avante that had been manufactured 

in 2008, been driven around 132,000 kilometers, and had no record of engine-specific 

accidents for nine years. It had been stored in the freight yard of CJ Logistics since April 

24, 2018, awaiting export overseas.

4.2.1.2. According to the CCTV cameras at the port when the accident occurred and the 

statement given by the stevedore, the car was moved from the yard to Berth No.11 

16) The voice of the man shouting “Fire” was recorded on VDR at 09:38:45 on May 21, 2018.
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(about 2.5 kilometers) on the very morning when the accident occurred. From there, it 

was moved to the Auto Banner for loading at around 08:56 on May 21, driven onto the 

stern ramp at around 08:57, and lashed to the Car Deck 11 at around 08:59.

4.2.1.3. Later, on the same day, one of the stevedores who was working in Car Deck 11 

witnessed smoke coming from the hood of a white car and shouted “Smoke, smoke!”

4.2.1.4. The boatswain, who was around 60 to 70 meters away from the car, ran to the site. 

Although he saw black smoke rising from the hood of the lashed white car, he felt no 

heat emanating from the fire.

4.2.1.5. Given that it is believed that the smoke was generated from inside the hood of the car 

after the car had been parked for about 39 minutes after having been moved from the 

yard, which took about five minutes, and left with the engine turned off for loading.

Photo taken by the first witness (a stevedore)

  

Car presumed to be the origin of the fire

<Figure 17> Car where the fire originated

4.2.2. Opinion of NFS

4.2.2.1. After the accident, the NFS conducted a forensic investigation of the cause of the fire 

outbreak through an on-site investigation and examination of the evidence collected at 

the scene.

4.2.2.2. According to the forensic safety analysis report, the fire burned on the vessel for a long 
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time, making it difficult to limit the point of ignition to the inside of the hull. However, 

the NFS identified the shape of the blaze burning around the white car loaded on Car 

Deck 11 based on the statement given by the first witness and the photo that was taken. 

As a result, it determined in its report that there is a possibility that the car was the 

point of origin.

4.2.2.3. Also, the NFS mentioned the possibility of spontaneous combustion of the car, as it 

found no other debris except the car, including irregularities of the lights and electric 

wires on the ceiling near the car.

4.2.2.4. However, it was not possible to identify the exact point of origin or cause based on the 

remaining debris, as the engine bay of the car was severely burned.

4.2.3. Examples of car fire

4.2.3.1. According to the fire statistics released by the National Fire Agency (NFA) of Korea, an 

average of about 5,000 car fires occur in Korea every year, of which about 15% occur in 

parking lots.

Highway General road Parking lot
Other roads
(ex. tunnels)

Total

2015 878 2,395 713 1,045 5,031

2016 867 2,410 791 941 5,009

2017 836 2,347 839 949 4971

2018 881 2,399 749 1,038 5,067

2019 809 2,167 725 1,009 4,710

Total 4,271 11,718 3,817 4,982 24,788

<Table 6>Vehicle fires over the past five years

4.2.3.2. Among the causes of vehicle fires, electrical and mechanical failures account for a total 

of about 60%. As for vehicles parked in parking lots, the numbers stand at about 40% 

and 20%, respectively.
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Mechanical 
factors

Electrical
factors

Carelessness
Traffic 

accident
Etc.* Total

Highway 2,402 353 487 458 571 4,271

General road 4,050 2,611 1,586 1,704 1,767 11,718

Parking lot 694 1,544 581 40 958 3,817

Other roads 1,320 1,392 1,017 140 1,113 4,982

Total 8,466 5,900 3,671 2,342 4,409 24,788

<Table 7> Causes of vehicle fires over the past five years

* Including chemical factors, gas leaks (explosion), natural causes, and arson

4.2.3.3. Electrical fires of parked cars are mainly caused by electrical wires or connectors, 

powered by batteries. When such wires and connectors become old or are poorly 

maintained, they become frayed or badly connected, leading to disconnection, short 

circuit, or overload, which can start a fire that moves onto other cords, compartments, 

or the engine through oil sludge on the surface of the vehicle’s components.

Short circuit due 
to faulty contact

Short circuit due 
to insulation 
deterioration

Short circuit due 
to compression 

damage
Etc.* Total

Highway 61 92 24 176 353

General road 462 751 197 1,201 2,611

Parking lot 238 431 87 788 1,544

Other roads 200 398 94 700 1,392

Total 961 1,672 402 2,865 5,900

<Table 8> Detailed causes of electrical fires

* Including short circuit, ground fault, overload/current, line-to-line short, tracking, and partial short

4.2.3.4. When a car is driven without enough coolant or engine oil even after stopping the 

engine, dust or oil sludge can ignite because of the overheated engine, or the fuel line 

can leak, resulting in a mechanical fire when the car is parked.
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Overheat or 
overload

Oil or fuel leak
Aging or poor 
maintenance

Etc.* Total

Highway 1,651 338 232 217 2,402

General road 2,375 739 506 430 4,050

Parking lot 357 118 121 98 694

Other roads 852 198 148 122 1,320

Total 5,199 1,393 1,007 867 8,466

<Table 9> Detailed causes of mechanical fires

* Including automatic control failures, manual control failures, and backfires

4.2.3.5. Over the past five years, there have been 20 cases of vehicle fires at the Port of Incheon, 

of which 11 fires occurred while the vehicles were parked.

Mechanical 
factors

Electrical factors Chemical factors Etc.* Total

Engine room 2 3 - 2 7

Loading station - - 1 1 2

Fuel tank - - - 1 1

Inside & bottom 
of the car

- - - 1 1

Total 2 3 1 5 11

<Table 10> Vehicle fires at Port of Incheon (Source: Incheon Jungbu Fire Station)

* Including driver carelessness, fire caused by combustibles around cars, and unknown causes

4.2.4. Conclusions

4.2.4.1. Given the statement given by the first witness, the forensic safety analysis report of the 

NSF of Korea, and the investigation17)conducted after the accident, it is believed that 

there is no possibility of the fire having been deliberately set. Rather, it is believed that 

the likely cause was spontaneous combustion in the engine bay of the car.

17) After investigating the individuals related to this case, the Incheon Coast Guard concluded that they were “cleared of suspicion of 
starting the fire.”
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4.2.4.2. In general, fire outbreaks require combustibles, oxygen, and heat (ignition source). In 

this case of the second-hand car fire, the probable combustibles were battery wires, oil 

sludge, or oil leaks inside the engine bay. Oxygen was available because the engine bay 

was not completely sealed. Therefore, with the presence of an ignition source, a fire 

could break out.

4.2.4.3. The vehicle fire statistics of the NFA and examples of vehicle fires at the Port of Incheon 

show that the likely ignition sources for parked cars are presumed to be electrical 

factors, such as heat from a short circuit caused by poor insulation or contact of the 

battery wires, which causes combustion upon coming into contact with wires or oil 

sludge.

4.2.4.4. Other ignition sources are electrical factors, caused by dust, oil sludge, or fuel leaks on 

or around a stopped but overheated engine. However, the car in this case was operated 

for only five minutes, which is quite a short period of time, and caught on fire about 39 

minutes after its engine was stopped. Therefore, the chances that the ignition source 

was an electrical factor are very low.

4.2.4.5. Apart from these, there is also the possibility of unknown natural causes. However, 

given the general statistics and cases of vehicle fires, it is considered reasonable to 

presume that the fire started due to electrical or mechanical factors in the engine bay 

of the poorly managed second-hand car.

4.3. Initial response

4.3.1. One stevedore reported the situation to the boatswain of the Auto Banner, after 

witnessing smoke above the hood of the car on Deck 11. The boatswain shared it with the 

3/O, who was on watch and tried to suppress the fire with fire extinguishers nearby.

4.3.2. The flames that ignited inside the car were not contained with the extinguishers and 

instead continued spreading. Therefore, the boatswain evacuated the scene and moved to 

the upper deck, the Auto Banner’s muster station.
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4.3.3. The C/O put on a self-contained breathing apparatus and returned to the site to suppress 

the fire. However, he left the scene due to the thick smoke and combustion gas from the 

car.

4.3.4. Cars have weather-tight structures that allow them to be operated in a variety of weather 

conditions, including rain. Therefore, if a fire starts in the engine bay of a car with the 

hood closed, it is difficult to extinguish it with water, and the use of fire extinguishers is 

ineffective.

4.3.5. Also, the point of origin of the fire was a place where cars were parked close together and 

loaded and secured with only a very small distance between the front and back of each 

car. When smoke began billowed out from under the hood of the car in question, there 

was not enough space to open the hood and effectively suppress the fire.

4.3.6. If there had been more space, the crew members could have immediately carried out 

firefighting operations using the fire extinguishers located nearby. However, it is 

considered that the lack of space made extinguishing the fire directly at the ignition 

source difficult, resulting in the initial response being ineffective.

4.4. Fire containment

4.4.1. When a fire breaks out, the site of the fire should be blocked and sealed to stop the flow of 

oxygen and prevent the fire from spreading.

4.4.2. On car carriers, the supply of oxygen to the cargo area can be stopped by turning off the 

intake and exhaust fans and closing the dampers. Also, the site of the fire can be blocked 

by closing the gastight doors.

4.4.3. Also, Ro-Ros have CO2 firefighting systems in their cargo areas. If responders fail at their 

initial suppression attempt, they can prepare to use the CO2 firefighting systems by 

closing the gastight doors.
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<Figure 18> Checking the gastight doors of a Ro-Ro of the same type as the Auto Banner

4.4.4. In the case of this vehicle fire, the C/O was able to stop the flow of oxygen from the 

outside by turning off the intake and exhaust fans and closing the dampers immediately 

after the fire broke out. However, when the dampers were closed, incomplete 

combustion occurred, which helped smoke to billow throughout the area and hampered 

initial fire response.

4.4.5. Later, the crew members who failed at initial suppression left the site of the fire without 

closing the gastight doors, which allowed the flames to spread. When they tried to use the 

CO2 firefighting systems, they could not access the control lever to close the gastight 

doors due to the smoke and heat.

4.4.6. Although the dampers were closed, the gastight doors and inner ramp were opened, 

which allowed oxygen to flow into the site of the fire. Therefore, the blaze, which entered 

a state of incomplete combustion, spread further while the smoke billowed, and the crew 

members could not properly prepare for the use of the CO2 firefighting systems.

4.5. Use of fixed CO2 firefighting systems

4.5.1. The captain of the Auto Banner used the fixed CO2 firefighting systems18) twice, after the 

firefighters had failed to enter the site.

18) First, Tank No.1, containing 16,200kg of CO2, was used. Second, Tank No. 2, containing 22,000kg CO2, was used.
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4.5.2. In its first use, he tried to spray the CO2 gas at Fire Retarding Division No. 4 and Car Decks 

9, 10, and 11. However, as another valve connected to the engine room was open at the 

time, the CO2 gas was sprayed not just in the cargo area but also in the engine room.

<Figure 19> Fire retarding divisions of the Auto Banner

4.5.3. Because the site of the fire was not sealed, the CO2 did not have a smothering effect, and 

the CO2 gas was also not deployed in the area effectively. In the engine room, the CO2 gas 

caused the generators to cease operation, which resulted in a blackout on the vessel.

4.5.4. Upon the second use of the systems, the CO2 gas was sprayed only in Fire Retarding 

Division No.4. However, the flames were not suppressed, as the site of the fire was not 

sealed as it was at the time of first use.

4.5.5. The CO2 gas deployed in the unsealed fire area suppressed the flames somewhat for a 

short time. However, the fire soon rebounded and continued to burn again.

4.5.6. These attempts probably did not achieve a smothering effect because the fire retarding 

division, which was also the place of origin of the fire, was not sealed with its gastight 

doors. Also, the crew did not spray enough the CO2 gas19) to contain the fire.

19) According to Paragraph 2.2.1.2, Chapter 5, of the International Code for Fire Safety Systems (FSS), the fixed gas firefighting systems of 
vessels should contain enough gas to release a volume of free gas equal to 45% of the gross volume of the largest cargo space to be 
protected in the ship. The volume of Fire Retarding Division No.4, which includes Car Deck 11 (Car Decks 9, 10, and 11), amounts to 
40,917m3. Therefore, it is necessary to prepare 32,879kg of CO2 gas (40,917m3 × 45% / 0.56 (CO2 coefficient per kg) = 32,879kg) or 
more, accounting for 45% of 40,917m3.This amount can be supplied only when both CO2Tanks No.1 (16,200kg) and No.2 (22,000kg) 
are used together.
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4.5.7. The gastight doors in the fire retarding division can be controlled at the site. However, the 

doors were not closed, as the crew failed to anticipate the use of the CO2 firefighting 

systems earlier. Therefore, when they tried to use the systems, they could not access the 

site due to the heat and smoke.

4.5.8. Also, when using the fixed CO2 firefighting systems for the first time, they opened more 

valves connected to the engine room, which is presumed to have been a mistake on their 

part, as they were not familiar with the operation of the CO2 firefighting systems.

4.6. Firefighting cooperation with shore

4.6.1. When the Auto Banner caught fire, firefighters from the Incheon Jungbu Fire Station 

came and started onboard firefighting operations. However, they faced difficulties due to 

the thick smoke and densely loaded cars with narrow spaces between them.

4.6.2. After boarding, they conducted rescue and fire suppression operations, including 

evacuating the crew. However, the captain of the Auto Banner did not have a concrete 

discussion with them on how to suppress the blaze.

4.6.3. When he suggested using the fixed CO2 firefighting systems, they were not aware that 

such systems were installed inside the vessel or how to use them. Therefore, as 

proposed by the captain, the crew members showed them how to use the CO2 firefighting 

systems.

4.6.4. The NFA had procedures for responding to vessel fires (standard operating procedures, 

or SOP). However, because the firefighters who arrived on the scene were not familiar 

with the vessel’s structure and firefighting appliances, there were difficulties in 

conducting more specialized firefighting operations onboard the vessel.

4.6.5. Also, on the Auto Banner, emergency fire drills had been conducted once every month 

under the International Convention for the Safety of Life at Sea (SOLAS). However, no 

drills had been conducted in relation to cooperating with land-based fire stations and 
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other facilities on shore to suppress a fire in a cargo space while berthed. Given that, it is 

deemed that the cooperation of or support from the fire agencies was insufficient.

4.7. Safety management for second-hand cars

4.7.1. The car loaded on the Auto Banner that is presumed to be the point of origin of the fire 

had been stored in the storage yard of CJ Logistics at the Port of Incheon from April 24 to 

May 21 in 2018 before being loaded on to the vessel.

4.7.2. Cars loaded on Ro-Ros built to transport cars, just like the Auto Banner, are not subject 

to Special Provision 961 of Chapter 3.3 of the International Maritime Dangerous Goods 

Code (IMDG). However, there should be no sign of leakage from the battery, engine, or 

fuel tank.

4.7.3. In the process of delivering or driving cars from the storage yard of CJ Logistics to the 

vessel, the shippers, stevedoring companies moving the cars, companies responsible for 

lashing and inspecting the cargo, and crew supervising the loading operations did not 

open the hood of the car to check for an oil leak, water leak, or coolant leak or to check 

the battery terminals until the loading operation was completed.

4.7.4. Also, there is no regulation on the amount of fuel to be kept in the fuel tanks of cars being 

loaded onto Ro-Ros. They did not check how much fuel was in the car’s tank.

4.7.5. However, when stevedores engaged in loading operations find cars with the following 

issues in the course of their routine work while loading cargo, they decide that such cars 

are not to be loaded, and report them to the charterer (supervisor):

1) cars with external evidence of damage,

2) cars with a flat tire

3) cars leaking oil on the ground

4) cars blowing smoke, and

5) cars that would not start, even after a jumpstart
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4.7.8. However, this process is merely deemed as one quick step in deciding cars’ merchantability 

and commercial value based on their exterior. Still, it seems that there is no safety 

management process being conducted while moving cars from the storage yard to 

vessels.

4.8. Fire-extinguishing facilities at port

4.8.1. Fire-extinguishing systems at major ports in Korea

4.8.1.1. Incheon’s Inner Port, where the Auto Banner was berthed, was equipped with fire 

extinguishers, indoor and outdoor fire hydrants,20) fire department connections,21) and 

sprinkler systems with a hose connection.22)

4.8.1.2. All the facilities mentioned above are intended to fight fires in buildings, including office 

buildings and warehouses. As of October 2019, there were no firefighting systems for 

extinguishing fires onboard vessels berthed at Incheon Inner Port.

4.8.1.3. At major ports in Korea, for example, relatively new ports and piers handling dangerous 

cargoes, including Busan New Port, Dongbu Pusan Container Terminal (Shingamman 

Pier) of Busan North Port, Incheon New Port, passenger terminals of Incheon South 

Port, Ports of Yeosu and Gwangyang, and Ulsan Port, are equipped with fire hydrants 

with which water can be sprayed at vessels. However, old ports, such as the Inner Port 

of Incheon, are not equipped with such facilities.

20) It prevents direct and indirect damage of the facilities by lowering the oxygen concentration in the air to below 16% when a fire starts.

21) They supply and discharge water by connecting fire pumpers and their Siamese connection when all of the water of the indoor fire 
hydrants is exhausted.

22) It supplies and discharges water through fire engines or pumpers and their Siamese connection to the basement levels, which are 
difficult for firefighters to access but easily become hot and fill up with smoke when a fire breaks out.
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Fire hydrants at Busan New Port
  

Installed fire hydrants (pumping water) in DPCT 
at Busan North Port

<Figure 20> Fire hydrants at Busan Port

4.8.1.4. In particular, as for the international shore connections,23)from which fire hoses can be 

connected to onboard fire hydrants, the Auto Banner had two in the fire lockers on the 

upper deck, but Incheon’s Inner Port did not.

4.8.1.5. While suppressing the fire onboard the Auto Banner, the responders did not point out 

the issues of fire extinguishing facilities at the port, including fire hydrants and 

international shore connections at the Inner Port of Incheon. However, it is considered 

necessary to improve such systems at the port to ensure the effectiveness of fire 

suppression operations in the future.

4.8.2. Fire-extinguishing systems at ports overseas (ex. London)

4.8.2.1. At London Gateway Port, in the United Kingdom, fire hydrants are installed 

underground at piers in case of fire outbreaks on vessels while berthed. Pumper fire 

engines are connected to these fire hydrants to directly supply water to the vessels.

4.8.2.2. Since such buried hydrants can be installed even in the middle of the road where 

23) The International Shore Connection is a universal hose connection that is required to be installed at ports around the world, in 
accordance with the Standard for Fire-extinguishing Equipment onboard the Vessel and SOLAS, with an internationally standardized 
and interoperable caliber, so that when a vessel catches fire, the connection can supply firewater to the vessel.
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loading vehicles (cars, cranes, etc.) pass, they do not affect cargo handling operations 

or work efficiency.

  

<Figure 21> Fire hydrants at London Gateway Port

4.8.2.3. Also, they help reduce the time it takes to replace the water in water tank fire trucks 

(tankers). Furthermore, they avoid breakdowns caused by the use of saltwater, as they 

eliminate the need to use seawater.

4.8.2.4. In the case of the Auto Banner, two types of fire engines―pumpers and tankers―were 

needed, and water had to be supplied when the water supply of the tanker was 

exhausted. Also, the pumps of some pumpers broke down while seawater was being 

used.
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5. Conclusions

5.1. Fire outbreak

5.1.1. A car carrier, the Auto Banner, was scheduled to depart from the Port of Incheon on May 

22 on its way to the Port of Ulsan after berthing in ballast at Pier 1 of Incheon Inner Port to 

load 4,315 second-hand cars on May 19, 2018.

5.1.2. At around 09:38 on May 21, when 2,438 cars were loaded onto the vessel, one stevedore 

witnessed smoke coming out from a car stored on Car Deck 11, which he then reported to 

the boatswain of the vessel.

5.1.3. The car witnessed had been stored in the freight yard of CJ Logistics since April 24, 2018. 

It was a second-hand car that had been driven around 132,000 kilometers and had no 

record of engine-specific accidents for nine years since its manufacture in 2008.

5.1.4. According to the forensic report released by the NFS after the accident, there is a high 

probability that the initial ignition came from the witnessed vehicle; and due to its severe 

deformation, it is not possible to determine a specific cause of ignition.

5.1.5. The boatswain and stevedore, who first witnessed the fire, however, stated that black 

smoke was coming from the hood of the car. Also, considering the result of the analysis 

on car fires over the past five years and history of similar car fires at the Port of Incheon, 

it is highly likely that electrical risk factors of the engine stemming from poor 

management and inspection of the second-hand car led to the fire.

5.1.6. In this case, therefore, the fire that occurred onboard the Auto Banner is presumed to 

have been the result of electrical factors under the hood of the second-hand car loaded 

on Car Deck 11 while being berthed at Pier 1 of Incheon’s Inner Port at around 09:38 on 

May 21, 2018.
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5.2. Failure of initial suppression

5.2.1. The boatswain was at the scene when the second-hand car loaded onto Car Deck 11 of 

the Auto Banner started burning. He reported the accident to the officer on watch (OOW) 

and initially tried to extinguish the fire with an on-site portable fire extinguisher.

5.2.2. As the fire broke out inside the hood, spraying the extinguisher at the exterior of the car 

failed to suppress it. The space between each car was too small to open the hood of the 

car, and there was not enough space to extinguish fire.

5.2.3. Because it was not possible to suppress the fire in the early stage, it intensified, creating 

a large amount of smoke. As a result, the boatswain moved to the upper deck, which is a 

muster station. After being informed of the accident via transceiver, the C/O went to the 

scene with a portable fire extinguisher. However, he was unable to use it because of the 

smoke.

5.2.4. Therefore, their initial attempts to suppress the fire failed, given that their efforts to 

contain the fire, which started inside the car, by spraying a fire extinguisher at the car’s 

exterior were ineffective and that smoke from the fire prevented them from using fire 

extinguishers.

5.3. Spread of fire

5.3.1. After being informed of the accident, the C/O shut off the intake and exhaust fans and 

closed the dampers to stop the flow of oxygen into the area before entering the site. 

However, such action had the adverse effect of increasing the amount of smoke in the 

cargo area, which hampered the initial fire suppression efforts.

5.3.2. He closed the dampers to stop the flow of oxygen. However, when failing to suppress the 

fire with CO2 in the early stage and leaving the site, he did not shut the gastight doors to 

seal off the site of the fire and prepare for using CO2.

5.3.3. The dampers were closed so that oxygen could not flow in from outside. However, the 
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gastight doors and inner ramp remained open, allowing the fire, even if it was an 

incomplete combustion, to spread further and increasing the production of smoke.

5.3.4. When the fire spread from Car Deck 11 to Car Deck 10 and the density of the smoke 

increased, the Auto Banner’s captain decided to use the fixed CO2 firefighting systems, 

after discussing the issue with the land-based firefighters.

5.3.5. The fixed CO2 firefighting systems are effective only when the site of the fire is sealed. In 

this case, the gastight doors of Car Decks 9 and 11 needed to be closed in order to seal off 

Car Deck 11.

5.3.6. However, the control lever for the gastight doors (hydraulic operation system) was 

located at the site of the fire, and thus could not be accessed due to the flames and 

smoke. Therefore, the fixed CO2 firefighting systems were used without sealing the site, 

resulting in the ineffective deployment of the CO2 gas.

5.3.7. This is why the fire was not extinguished with the fixed CO2 firefighting systems. Rather, 

the fire started spreading within the vessel, leading the firefighters to evacuate the entire 

crew.

5.3.8. As the fire on the Auto Banner spread even further, the land-based firefighters continued 

their operations, such as cutting holes into the side of the hull. However, the flames 

spread to Car Decks 10, 12, and 13, the upper deck, the bridge, and even to the 

accommodation areas, in addition to Car Deck 11, leaving the vessel almost entirely 

burned. The blaze was then completely extinguished at 05:05 on May 24, 2018.
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6. Recommendations

6.1. Strengthening fire prevention for loaded cars

6.1.1. Cars parked in the storage yard awaiting export are likely vulnerable to fire since there 

are no safety inspection procedures during the loading process, where cars are shifted 

and lashed to the car decks of the Ro-Ro. In particular, for cars parked at the pier for a 

long time after not having been in use for a long period, they are prone to catch fire due to 

their external environments or internal defects.

6.1.2. Therefore, Special Provision 961 of Chapter 3.3 of the International Maritime Dangerous 

Goods Code (IMDG) requires that cars loaded on Ro-Ros be checked for signs of leakage 

from the battery, engine, and fuel tank. As for second-hand cars, if possible, it is 

imperative to check that there are appropriate amounts of engine coolant and oil, 

disconnect the battery terminals, and minimize the use of fuel.

6.1.3. Also, it is necessary to keep the hood of the cars unlocked after loading them in order to 

allow for effective responses to fires inside the cars onboard. By doing so, when a fire 

breaks out, it can be rapidly extinguished by lifting the unlocked hood.

6.1.4. Therefore, it is deemed necessary for Ro-Ro operators to require stevedoring or tally 

companies to make mandatory checklists for cars parked in the storage yard and 

thoroughly check them before loading in order to prevent fires from starting inthe cars. 

Also, the crew members need to check and supervise the loading process.

6.2. Reviewing how to remotely seal the fire site

6.2.1. When a fire breaks out on a car deck of a Ro-Ro and the fixed CO2 firefighting systems 

have to be used, it is necessary to seal the fire site by closing the gastight door of each 

fire retarding division. This ensures the effectiveness of the smothering effect of the CO2.
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6.2.2. In the case of the Auto Banner, the crew did not consider using the CO2 firefighting 

systems in the early stage of the fire. Even when leaving the fire site after failing at their 

initial fire suppression attempt, they did not consider closing the gastight doors to allow 

for the effective use of the CO2 firefighting systems.

6.2.3. In general, Ro-Ros have a control station for the gastight doors next to the inner ramp. It 

is, therefore, impossible to operate the doors if the crew cannot enter the area due to the 

spread of the fire or smoke.

6.2.4. In such cases, where a fire breaks out in a car deck and spreads from there, the crew 

should be able to remotely control the gastight door for each fire retarding division,24) 

seal the fire site, and use the CO2 firefighting systems. To ensure that this is possible, 

installing the remote control devices for the gastight doors on the bridge or in the engine 

room should be considered.

6.3. Enhancing cooperation with firefighters on shore and expertise in vessel fires

6.3.1. Unlike buildings ashore, vessels have complex structures. Each area in a vessel can be 

isolated with fire prevention and watertight equipment, and various onboard firefighting 

facilities are installed to respond to each type of fire. As a result, vessels require different 

firefighting strategies25) than those of buildings.

6.3.2. Therefore, it is believed that fire departments should consider ways of closely cooperating 

with crew members onboard to contain fires and the need to use the onboard 

fire-extinguishing equipment, fire pumps, and fixed CO2 firefighting systems available at 

the point of origin in order to swiftly and effectively respond to fires onboard berthed 

vessels.

6.3.3. Also, fire departments need to consider specifying concrete steps through which 

24) On the Auto Banner, there are Fire Retarding Divisions No.1 (Car Decks 1 to 6 in the stern side), No.2 (Car Decks 1 to 6 in the bow 
side), No.3 (Car Decks 6 to 8), No.4 (Car Decks 9 to 11), and No.5 (Car Decks 12 and 13).

25) According to a white paper published by the Incheon Fire Department, general fire accidents in buildings are directly suppressed by 
spraying them with water. In the case of a fire on a vessel, it is difficult to access the inside of the vessel, making it necessary to 
extinguish the fire by smothering it with CO2 or drilling holes into the exterior of the vessel.
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firefighters discuss fire containment measures with the onboard crew in a manual on 

vessel fire response procedures within the SOP for disaster sites so that on-site 

firefighters can respond properly at the site of a fire.

6.3.4. In addition, technical education on vessels is not included in the current education 

programs26) for fire officers, and firefighters stationed near ports lack opportunities to 

learn about the firefighting systems installed onboard vessels as well as the basic 

structure of vessels.

6.3.5. There are fire stations in cities and provinces that conduct joint fire drills with oceans and 

fisheries agencies in order to enhance their capability to respond to fires onboard 

vessels. However, it is deemed necessary to consider open professional education 

programs for fire officers or train or hire experts27) on responding to fires onboard 

vessels in order to enhance their expertise.

6.4. Strengthening onboard training and education on onboard fires

6.4.1. Crew members of cargo ships of 500 gross tonnage and upwards engaged in international 

voyages shall conduct one fire drill every month, in accordance with Regulation III/19 of 

the SOLAS Convention.

6.4.2. Before the accident on the Auto Banner, a cargo vessel of more than 500 gross tonnage 

engaged in international voyages, a fire drill had been conducted every month. However, 

the drill had been conducted up until a year prior to the accident occurred, based on a 

scenario where the vessel was navigating, and no fire drill related to responding to fires 

occurring onboard the vessel while berthed had been held.

6.4.3. In the case of Ro-Ros berthed and being loaded with cargo at a pier, unlike while sailing, 

26) The education and training programs for new officers, directing capacity, and professional knowledge and commissioned programs 
are being conducted under the Provisions of Education and Training for Fire Officers. However, no programs offer professional 
knowledge of vessels.

27) In accordance with the Enforcement Decree of the Act on the Appointment of Fire Officers, new fire officers are hired, and engineers 
specialized in ship maneuvering are employed as experienced workers. However, their job descriptions are limited to the navigation of 
fireboats and do not include direct engagement in firefighting operations.
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their ramps and gastight doors are open for cars to enter. Therefore, the additional step 

of closing those ramps and gastight doors is needed when a fire breaks out on board a 

vessel

6.4.4. It is considered necessary to conduct training and education programs on how to contain 

fires in the early stage and cooperate with firefighters on shore by adding to the onboard 

fire drills scenarios involving rapid response to a fire onboard a Ro-Ro while it is berthed.

6.4.5. However, such onboard fire drills give crew members only a theoretical understanding of 

how to use the fixed CO2 firefighting systems, and do not give them any firsthand 

experience using such systems. Therefore, shipowners need to provide training 

materials, including films, visual materials, and descriptions, so that the crew members 

can learn the appropriate ways of using the fixed CO2 firefighting systems.

6.5. Reviewing fire-extinguishing systems for vessels at piers

6.5.1. Under Article 2 of the「Act on Fire Prevention and Installation, Maintenance, and Safety 

Control of the Firefighting System」of Korea, “specific objects of fire service” for which 

firefighting systems shall be installed are prescribed to be equipped with water supply 

systems, such as outdoor fire hydrants and firefighting water supply facilities,28) in 

accordance with the total floor area of the object.

6.5.2. Therefore, fire hydrants should be installed in port areas, where constructions, such as 

port warehouses, are located. However, under the current laws, it is not outlawed even if 

there are no fire water supply facilities installed in mooring facilities without buildings.

6.5.3. Newly built ports or piers used for dangerous cargoes are equipped with fire hydrants 

that can be used to extinguish fires onboard berthed vessels. However, a significant 

number of ports, including the Inner Port of Incheon, are not equipped with such facilities.

28) Article 5 of the Enforcement Decree of the Act on Fire Prevention and Installation, Maintenance, and Safety Control of Firefighting 
Systems [Schedule 2].
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6.5.4. It is thus necessary to consider installing outdoor fire hydrants and firewater supply 

facilities for rapid fire containment at all piers where vessels berth alongside.

6.5.5. Furthermore, cargoships of 500 gross tonnage or more engaged in international voyages 

are provided with international shore connections, as prescribed by Regulation II-2/ 

10.2.1.7 of the SOLAS Convention. To allow for the utilization of such connections, it is 

deemed necessary to install the same connections at ports and fire stations.


