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Flight.” At almost the same time, | heard the Captain’s instruction to the cabin crew,
saying, “Passenger Evacuation! Passenger Evacuation!” Therefore, we started the
evacuation procedure immediately. After confirming that the slide was deployed, |
provided guidance to passengers in Chinese and English, saying, “Come this way,”
“jump / slide / run,” and “No Baggage, No High heel.” During the evacuation, none of
the passengers panicked and there was no crying or yelling in the cabin. After
confirming that all passengers had left the Aircraft, | asked the cabin crew member
responsible for the 1R door to report to the Captain that evacuation had been
completed. To carry out double-check the entire cabin, | walked through the cabin
from the fore end, while a male cabin crew member walked through the cabin from
the aft end, both of us moving toward the center of the cabin. When we met near the
midpoint along the length of the Aircraft, there was the second announcement from
the Captain, saying, “Cabin crew. Evacuate immediately! Evacuate immediately!” |
immediately returned to the 1L Station and jumped down the slide.

The evacuation manual stipulates that two passengers shall be appointed
and posted at the ground end of a slide to help other passengers come down the slide
and leave from the leeward side. However, | did not appoint such passengers, as | did
not have the time to give the necessary explanation to them. Since Slide 1L was near
the smoke and the flames were gaining strength, ground crew members could not get
close to the slide to guide passengers. Instead, they guided passengers from a distance
by gesturing towards the arrival lobby of the international terminal.

Other cabin crew members
There were six cabin crew members: The two crew members, responsible for the

1L and the 1R doors, were seated at the forward end of the cabin. The four crew

members, consisting of the two responsible for the 3L and the 3R doors, and the other
two, were seated at the aft end of the cabin.

e |In response to the “Attention! Crew On Station!” announcement broadcast from
the cockpit, the cabin crew set the girt bars of the doors. A couple of seconds later,
another announcement was broadcast from the cockpit, saying, “Passenger
Evacuation!” in response to which the cabin crew started the evacuation
procedures. The emergency doors in the midsection of the cabin could not be
opened, as passengers standing in the aisle blocked access to these doors.

e |In an emergency, if there are no further instructions from the cockpit following
an “Attention! Crew On Station!” message, the cabin crew must decide for
themselves whether or not to take evacuation action depending on the
seriousness of the situation.

e One of the cabin crew members at the forward end of the cabin assisted in

opening the 1L door after opening the 1R door. There was no visible smoke



outside. As many as 20 to 30 passengers exited the Aircraft through the 1R door.
The cabin crew member responsible for the 1R door escaped through the 1R door
after the Chief Purser came back from a halfway point in the cabin. There were
no assistants at the ground end of the slide. The cabin crew member found no
passengers on the ground, but found the ground crew members. While the cabin
crew member and the Chief Purser were making their escape together, an
explosion occurred. The two crew members ran to the international terminal
building but could not find any other crew members there. Thus, they went back
to a place near the nose of the Aircraft.

e A male cabin crew member sitting at the aft end of the cabin opened both the 3L
and 3R doors. At least 30 passengers escaped through these doors. When the
cabin crew member opened the doors, he did not notice any smoke. After the
passengers were evacuated, he walked through the cabin to its midway point to
confirm that there were no passengers remaining. At the midway point of the
cabin, he met up with the Chief Purser who had walked through the cabin from
the forward end.

e One of the cabin crew members sitting at the aft end of the cabin escaped through
the 3L door without any assistance at the ground end of the slide. There was an
explosion while she was escaping from the Aircraft.

e  The three cabin crew members sitting at the aft end of the cabin escaped through
the 3R door as they saw flames on the left-hand side of the Aircraft, and then
took refuge at a place near the end of the domestic terminal building. They
received no assistance at the ground end of the slide.

(Figure 14 Cabin Assignment.)

2.1.4 Statements of Ground Crew Members about the Accident
(1) Ramp coordinator (RC)

On the day of the accident, | was serving as the ramp coordinator responsible for
managing overall ground support operations. 1 was standing by in Spot 41 at a place
on the left-hand side of the point at which the nose of the Aircraft was to stop. When
the Aircraft stopped in the spot, | reported to the Operations (Flight Administration
Department of Japan Transocean Air (hereinafter referred to as “JTA”), the company
providing ground support services to the Company under contract) over the handheld
radio (MCA radio), saying, “China Airlines Flight 120, Block-in time, 10:32.” When |
approached the assistant maintenance engineer who was standing on the right-hand
side of the Aircraft's nose to ask him about the ship condition, he pointed his finger at
the right engine. | looked at the engine and saw that fuel was flowing out at a

tremendous rate. From behind the engine, small flames rose four to five seconds later,
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and in another four to five seconds, large flames rose. | then reported to Operations
over the handheld radio (MCA radio), saying, “Operations, this is China RC. China
Airlines’ engine on fire. Please notify the relevant sections, fire-fighting services and
CAB (Civil Aviation Bureau of Japan).” Operations understood this.

Ground crew members voluntarily guided the passengers who had evacuated
from the Aircraft.
Maintenance engineer

I was on standby along with the assistant maintenance engineer in Spot 41 on
the right-hand side of the point where the Aircraft's nose was to stop. When the
Aircraft was passing a point about 30 m short of the spot, | noticed an abnormality.
Something that looked like fuel was leaking in torrents, like a heavy rain, from the
wing root portion on the outboard side of the No. 2 engine. After the Aircraft's engines
were shut down, | immediately approached the Aircraft and caught some of the
leakage in my hand. Identifying it as fuel, | said to the assistant maintenance
engineer, “It's fuel.” Just a moment later, the fuel on the ground aft of the engine
caught fire. 1 rushed toward the Aircraft's nose and instructed the assistant
maintenance engineer to notify the Captain of the fire over the interphone. | moved to
a place in front of the cockpit and made hand gestures indicating ‘evacuation.’
However, | did not know if the pilots noticed my gestures because the light reflected
on the window glass prevented me from seeing them. | took out a fire extinguisher
from the vehicle and discharged fire-extinguishing agent towards the No. 2 engine
and the area around the wing attaching portion. | then went to the terminal building
for a larger fire extinguisher, and tried to extinguish the fire with the help of two
other ground crew members.
Assistant maintenance engineer

Shortly after the Aircraft left the taxiway and aligned itself with the Aircraft
Stand Lead-in Lines, | noticed that the ground beneath the Aircraft was wet. | then
saw liquid falling in torrents from the underside of the No. 2 engine cowling, and |
identified it as leaking fuel. It formed a cascade falling from the bottom of the engine
fan cowl in a width of about 30 cm lengthwise. The Aircraft stopped in Spot 41
following the guidance of the marshalling staff. The China Airlines’ maintenance
engineer pointed to the wet ground and the area around the wing leading edge,
signaling me to shut down the engines. After the engines were shut down, the
marshalling staff set chocks under the nose wheels according to my instruction, and |
then turned on the interphone switch at the Aircraft’'s nose.

I signaled the operator of an airport stairs vehicle waiting on the left-hand side of
the Aircraft to approach the Aircraft. | also signaled the driver of the fuel truck and

the operator of the belt loader, both waiting on the right-hand side of the Aircraft, to
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approach the Aircraft. Then the marshalling staff carried the chocks for the main
landing-gear wheels following my instruction, walking down the right-hand side of
the Aircraft, and when he reached a point near the air intake of the No. 2 engine, a
single loud boom erupted from inside the area near the tail of the engine and then
flames appeared outside along with a noise. The flames were coming from an area
near the core exhaust outlet of the No. 2 engine. These flames, however, were not
spewing out. | instructed the fuel truck and the belt loader to back away and | then
went to the opposite side of the Aircraft to give the same instruction to the stairs
vehicle, which had already reached the Aircraft's door. | then alerted the Aircraft's
cockpit, saying, “Number two engine fire, extinguisher pull.” The cockpit responded
by asking, “Engine fire?” | said again in a firm voice, “Fire, extinguisher handle pull
out.” In a little while, white smoke started coming out from the engine, seeing which |
realized that fire-extinguishing agent had been discharged. However, the flames were
not extinguished. | then shouted over the interphone many times, saying, “Evacuate,
please” (in English) and “Escape” (in Japanese). Soon after that, four doors opened
and evacuation began. The slide on the No. 2 engine side was deployed near where |
was standing, so | assisted with the evacuation. At about the time when the
evacuation was completed, someone arrived with a fire extinguisher. Just as the
person was about to start extinguishing fire, there was an explosion and something
like a panel flew toward me from the No. 2 engine. | was knocked face down on the
ground by an explosion blast, but I was not injured. The passengers escaped to two
places: the grassy area at the international terminal located in front of the Aircraft
and the domestic terminal building located on the right-hand side of the Aircraft.

To me, it seemed like two or three minutes from the time when the Aircraft
stopped in its spot to the time when the flames appeared. There was a fairly strong
southerly wind at the time.

Driver of the No. 2 ramp bus

There were three ramp buses to transport aircraft passengers, and one of the
buses would make another trip to transport any remaining passengers when needed.
I was on duty driving the No. 2 ramp bus.

When the Aircraft reached the midpoint or a point about 50 m short of the end of
the straight line (Aircraft Stand Lead-in Lines) along which the Aircraft was moving
toward its spot, | noticed an abnormal condition. The exhaust outflow (blast) of the
engine was blowing fuel from the Aircraft in a spray state, making the area appear
misted. The fuel was flowing downward from the root of the wing in a range of 50 cm
or above in width. What | mean by “in a spray state” is that the engine exhaust was
carrying the fuel. Fuel was swiftly flowing out in large amounts from around the root

of the wing. | can say that fuel was flowing out from around the root of the wing
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because | was in the bus and could see the location clearly from an elevated point of
view.

Just before the Aircraft stopped in its spot, | used the transceiver to call the
driver of the No. 1 ramp bus, which was about 5 m in front and on the right-hand side
of my bus, and I told the driver that fuel was leaking from the Aircraft and the bus
must not approach it. I told this because my bus blocked the driver's view of the
Aircraft. Even after the Aircraft had stopped in its spot, exhaust blast continued
blowing fuel aft while the engine was running. When the engine was stopped, | mean
the engine was turning at a low speed without coming to a complete stop, the leaking
fuel began flowing down, now in a liquid state, along the engine cowling.

About one minute after the Aircraft had come to a stop, | saw flames coming out,
probably with an igniting sound, from the rear of the engine. I think that | heard the
sound, but I am not sure of it since | was in the bus. The rear of the engine seemed to
have been engulfed by flames. When the engine started burning, | felt threatened and
drove my bus to a place alongside Spot 36 on the ANA end.

Flames spread to the fuel that had spilled on the ground, and then, being fanned
by the wind, they progressed while surrounding the bottom of the fuselage.

After a while, the doors opened, the slides were deployed and evacuation began.
The passengers that escaped from the aft part of the Aircraft were going toward the
right-hand side. | guided these passengers towards the ANA end of the terminal
building by way of Spot 36. When the last several passengers had escaped from the
Aircraft toward the aft right-hand side and were about 30 m away, there was an
explosion accompanied by a very strong blast. To avoid this, | made a retreat with my
bus from a place alongside Spot 36 toward the east corner and waited there for
further instructions.

I did not transport any escaping passengers in my bus.

(See Figure 4)

2.1.5 Statements of Controllers about the Accident
(1) The ground controller who was on duty immediately before the fire breaking

I was on duty as a ground controller from around 9:20. It was when the Aircraft
was on Taxiway E6 that control of the Aircraft was transferred from the tower
controller to me. The assigned radio frequency was 121.8 MHz. | received a message,
saying, “Ground, Dynasty 120, on Echo 6. Request taxi to Spot 41.” | first mistakenly
specified Spot 46 but corrected it to Spot 41 after reconfirmation from Dynasty. After
giving instructions, saying, “Taxi to Spot 41,” there was no further communication
with the Aircraft. There were no noticeable abnormalities with the Aircraft while it

was at any position in my view. The time when the Aircraft completed parking in its
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spot, I was to be replaced by the next controller. | took charge of clearance delivery by
switching positions with the controller sitting next to me. After changing control
position, | visually noticed the smoke first in the Tower. Since Spot 41 is not directly
visible from the Tower, I confirmed through the ITV monitor in the Tower that the
Aircraft was on fire. | asked for permission of the ground controller, saying, “Excuse
me” because the ITV is under the charge of the ground controller. I immediately
informed everyone in the Tower of the fire. There were five Controllers on duty in the
Tower at that time. All of them confirmed the Aircraft burning on the ITV monitor.
The coordination controller in charge of the crash phone performed the emergency
call through the crash phone. (There are crash phones at the coordinator position and
the supervisor position.) The points of contact established for reporting through the
crash phone are the Airport Fire Station, the Flight Information Officer and the
BOPS. The Tower had not received any reports of the fire from anywhere outside the
Tower up to that time.

The ground controller who was on duty at the time of the fire breaking

Immediately after | took the seat for the ground controller, the controller who
was on the previous shift said to me, “A smoke is rising up, over there!” and I looked
at it also. The smoke peaked below the radome on the Joint Airport Administration
building. From zoomed-in images on the ITV monitor, the previous shift's controller
and | confirmed together that the Aircraft was on fire. The volume of smoke was
rapidly growing larger and larger. | said to the coordinator, “Pick up the crash
phone.” and then “There’s smoke rising from the China Airlines aircraft.”

The coordinator confirmed the fire on the ITV monitor while picking up the crash
phone. Having been unaware of the situation until that moment, the coordinator took
about five seconds, | think, to react to my request.

When an emergency situation arises, usually the pilots issue a request such as
“Call for fire engines.” But we did not receive any such request at that time. Since the
Tower had called for airport fire engines at its own discretion, | called the Aircraft to
report that ‘we have called for fire engines as a first measure.’ | think that the
response from the Aircraft was “Fire”, “Evacuate immediately” and “Request fire
equipment.” Since the response had a tone of urgency, | responded by saying
something like “Now we are calling, stand by.”

At the time that JTA Flight 602 (Boeing 737-400) touched down on Runway 18, |
saw the airport fire engines gathering in front of the Airport Fire Station building
(which is in front of the Tower). I considered making JTA Flight 602 hold on Taxiway
E4 in order to secure a path for the airport fire engines. After a while, the MCA radio
received transmission signals from somewhere, but | could not hear any message.

Just as | was about to request to resend the message on the MCA radio, | had a call
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from JTA Flight 602. When JTA Flight 602 was on Taxiway E4, | visually noticed
that it was facing the airport fire engines that were in front of the Airport Fire
Station (that is, on the apron in front of the Tower). | wondered why the vehicles were
still there despite a considerable lapse of time since the crash-phone report, although
I first thought that ‘they might have been waiting for additional vehicles to join them’
as the fire scale was huge.

After a while, I saw the airport fire engines starting to move north on the apron.
Judging that ‘they would not enter Taxiway A without permission from the ATC," |
cleared JTA Flight 602 to taxi to Spot 27. However, the fire engines would have to
cross both Aircraft Stand Taxilanes C2 and C1 before reaching further north beyond
Spot 15, so they might have to make a detour if the situation went on. Therefore, with
the intention of giving the airport fire engines clearance to move on Taxiway A later
as soon as getting in contact with them over the MCA radio, | instructed JTA Flight
602 to hold at the No. 4 stop line on Taxiway A when JTA Flight 602 passed alongside
Taxiway E3 following the information such as “We have a fire in Spot 41. Airport fire
engines may move ahead of you.”

After that, we could not get response from the airport fire engines for our MCA
radio call, but since I saw on the ITV monitor that the first airport fire engine had
arrived at Spot 41, | cleared JTA Flight 602 to taxi to its assigned spot. | did not hear
any message from the fire engines addressed to the Tower through the MCA radio. |
asked the other persons working in the Tower at the time if they had heard any calls
for the Tower from the airport fire engine through the MCA speakers, but everyone
answered no.

I had another aircraft under my control, an ANA Boeing 767, which was being
towed at the time. The ANA Boeing 767 was moving from Spot 52 to Spot 36. | had
heard the previous shift's ground controller giving instructions to the Boeing 767 to
“Go to Spot 36 after the China Airlines aircraft has entered Spot 41.” I maintained
communication with the tug vehicle for the Boeing 767, using the MCA radio. There
was a southerly wind at that time, which appeared to be carrying smoke towards the
Boeing 767 based on the Tower observation. So, | notified the tug vehicle about the
fire in Spot 41, and asked if it would be possible to continue towing. Since the
response option was ‘holding,” | checked the present position of the Boeing 767 (a
point alongside Spot 44) and cancelled the previously issued clearance for towing.
Thereafter a while, at about the smoke began to subside slightly, and about at that
time the tug vehicle asked for permission to resume towing. However, | declined to
issue clearance, as | judged that the safety of Taxiway A leading to Spot 36 could not
be secured (due to possible debris scattered on the taxiway alongside Spot 41). Later,

when the tug vehicle asked for permission to return the aircraft to Spot 52 by push
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back, I issued clearance.

(See Figure land Photograph 4)

2.1.6 Statements of Airport Fire Station Staff about the Accident
(1) Staff A (the chief) : Operator of the No. 2 airport fire engine (3000-liter-class chemical
fire engine)

While | (operator of No.2 airport fire engine) was stationed on the 1st floor of the
Airport Fire Station building together with Staff B (operator of the No. 5 airport fire
engine (8000-liter-class water truck)) and Staff C (driver of the No. 6 airport fire
engine), we heard a crash-phone call through the monitor speaker. The only part of
the message that was audible to me was “Outbreak of engine fire (or Outbreak of fire)
in Spot 41,” so | did not know the type of aircraft involved. | do not remember what
time | heard the message. I quickly got in the passenger seat (operator’s seat) of the
No. 2 vehicle and waited for the driver, who was in the Fire Command Room on the
2nd floor of the Airport Fire Station building when I received the crash-phone call. As
I remember, the airport fire engines left the garage in the order of No. 2, No. 6 and No.
5 vehicle. When the airport fire engines were outside the garage, | ordered them to
stop, and then I called the Tower once on the MCA radio, saying, “Tower, this is No. 2
Hoan Bosai. Over.” (“No. 2 Hoan Bosai” is the radio call sign of the No. 2 airport fire
engine.) However, there was no response. Since there is no audible sidetone on the
MCA radio, there is no means to check if the signals are being transmitted. Seeing a
Boeing 737 taxiing just on the transient section from Taxiway E4 to Taxiway A, | was
worried that rushing into the area ahead of the airplane could cause problems. | also
thought that we had to obtain clearance from the Tower to move on the taxiway, so |
tried again, but failed to establish communication with the Tower. Nevertheless,
since we could not carry out our duties unless we moved towards the fire site, |
indicated the direction to our driver, saying, “Go this way,” and we turned our vehicle
in that direction. We then started driving by way of the JSDF apron towards the fire
site. After some distance, we entered Taxiway A, but on the way, | saw an aircraft
ahead that looked like a Boeing 747, so we reentered the JSDF apron. | then saw the
No. 5 and No. 6 vehicles passing ahead of us to enter Taxiway A, and driving away via
Taxiway A, so we returned to Taxiway A and followed these vehicles to the fire site. |
did not use the MCA radio after arriving there. The No. 6 vehicle took up its position
on the aft side of the Aircraft's No. 2 engine, and the No. 2 vehicle drove around the
Aircraft and positioned itself forward of the Aircraft’'s nose. | operated the turret to
extinguish flames on the fuselage and No. 2 engine. | instructed our driver to move
our vehicle closer to the Aircraft, and our engine moved to take up position again.

When the 3,000 liters of water was used up, | instructed the driver to have the vehicle
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refilled with water. The fire engine has fire-extinguishing agent ready for two
discharge operations by ordinary, so it can discharge fire-extinguishing foam another
time if it is refilled with water even after the water being used up once. Although my
memory is rather vague, our vehicle was probably refilled from a water truck that
was positioned behind us on the right-hand side. After the refill, we repositioned
ourselves in front of the Aircraft's nose on the No. 1 engine side and continued
discharging.

Staff D: Operator of the No. 6 airport fire engine (12,500-liter-class chemical fire
engine)

Staff E and F were in the Fire Command Room on the 2nd floor of the Airport
Fire Station building from 09:30 to 10:30 on August 20, A team of two is on duty in
the Fire Command Room and is replaced by another team at the end of the one-hour
period. Staff G and | were on duty at the time in the garage on the 1st floor. When we
went up to the Fire Command Room to take our turn, which meant that Staff D, E, F
and G were all in the Fire Command Room, | saw black smoke in the north through
the window. The smoke was gray at first but soon turned black. I could not identify
Spot 41 as the site of the rising smoke at that time. At almost the same time as |
noticed the smoke, the crash phone rang. It was | who picked up the crash phone
although the two staff members from the previous shift (09:30-10:30) were still seated
at the command post in the Fire Command Room. The call transmitted the message
“Boeing 737 in Spot 41, No. 2 engine, Fire.” | immediately broadcast an
announcement through the speakers for inside and outside the station, saying,
“Position, Spot 41, Boeing 737, No. 2 engine, fire, order out, order out.” Staff F and G
immediately rushed to the airport fire engines. Since the day’s vehicle assignment of
Staff E, who was at the command post, was the driver of a medical transport vehicle, |
said, “Please take care of the rest,” and | ran for the No. 6 airport fire engine to take
on the duties of operator. The driver (Staff C) was already in his seat when | climbed
into the vehicle. There was an airplane on Taxiway E4 when the three vehicles moved
out, so Staff A in the No. 2 airport fire engine called the Tower prior to entering the
taxiway, but there was no response from the Tower. While waiting near the P2
holding position, I thought that we would be too late to fight the fire if we continued to
wait there, so | ordered the driver (Staff C), saying “Go ahead and pass the No. 2
vehicle,” while understanding that the No. 2 airport fire engine was the command
vehicle. However, our vehicle did not start right away. During this delay, the No. 2
airport fire engine moved in front of us, preventing us from moving ahead. As we were
fully aware of the fire, we should have entered the taxiway and gone ahead. Instead,
perhaps because we were loosing our cool, we were stuck at a standstill attempting to

obtain clearance from the Tower. Since we could not establish contact with the Tower
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after all, we decided to take the automobile route on the apron. However, after driving
some distance, the No. 2 airport fire engine appropriately reentered the taxiway,
probably because its driver (Staff G) felt that going through the apron would cause too
long of a delay in carrying out our duties. We then rushed to the fire site. When we
arrived at the spot, the aft half of the Aircraft had fallen to the ground and the left
half was in flames. There was no information as to whether or not any passengers or
crew members were still on the Aircraft. We could not confirm this by ourselves,
either. Even after the flames on the right side of the Aircraft were extinguished and
the bottom of the Aircraft's central portion burned low due to the fire-fighting
operation using the turret for that area, we continued fire fighting in order to cool
down the Aircraft. After that, I dismounted from the vehicle and extended the hand
line (fire fighting hose) to reach the fire on the left-hand side area of the Aircraft that
had been blocked from view. Later, when two fire engines from the ASDF fire-fighting
squad arrived at the site, | gestured to the vehicles to get into position both at the
rear of the Aircraft on the left-hand side and at the right-hand side of the Aircraft to
extinguish the fire beneath the wings. I also used the hand line of a fire engine from
the ASDF fire-fighting squad for fire-fighting operations. |1 did many other things
such as discharging fire-extinguishing foam on the right-hand side of the Aircraft and
subsequently extending the ladder to support other members’ activities. While doing
all these things, | broke down with heat stroke. 1 handed my fire suit over to a
support staff member there at the time, and | went back to the office. However,
because | felt ‘I should not be in the office,” I returned to the site although I was
eventually transported to the first-aid station. | was provided first aid by the staff of
The Naha City Fire Department and the Japan Maritime Self-Defense Force
(JMSDF). I was then taken to the Okinawa Cooperative Hospital.

(See Figure 2 and Photograph 1)

2.1.7 Passenger Questionnaire on Circumstances Related to the Accident

A questionnaire survey was conducted for the 157 passengers (including two infants).
From among the total 65 passengers who answered the questions, 39 had been in the forward
section of the cabin (Seats 1-16), 18 had been in the aft section of the cabin (Seats 17-31) and
8 did not remember their seat location. The answers are outlined below.

About 70% of the respondents noticed abnormal conditions before the crew instructed

them to start emergency evacuation. These conditions were black smoke and

abnormal smell.

About 12% of the respondents heard an announcement by the cabin crew about the

abnormal conditions, while about 59% of the respondents did not.

About 54% of the respondents did not hear an instruction for emergency evacuation,
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while about 27% of the respondents heard the instruction. Among the affirmative
respondents, about 50% understood the instruction, while about 28% did not. Some
respondents did not know about the emergency situation until they came to the exit.
Around the time when the emergency evacuation instruction was given, about 75% of
the respondents had already left their seat, and among these, about 47% were
carrying their baggage.

About 60% of the respondents brought their baggage with them when they escaped.
None of them were restrained to carry their baggage as they escaped.

About 51% of the respondents were given instructions by the cabin crew at the exits,
while about 31% were not.

About 25% of the respondents saw assistants at the ground end of the slides, while
about 12% of the respondents helped other passengers there.

About 44% of the respondents were guided to evacuation areas.

Freely given answers included the following: People were in a turmoil in the cabin;
the cabin crew did not give information or instructions, or were slow in providing
them; the cabin crew were slow to respond and take action; some passengers noticed
abnormal conditions and told cabin crew members but they did not realize the
passengers’ advice; some passengers prompted the crew to open the doors; none of the
passengers ran or pushed in front of others in the cabin before evacuation; passengers
were detained for long time in the evacuation areas due to lack of competence on the
part of the responsible personnel in giving instructions and responding to passengers’
requests.

(See Figures 15 and Attachment 6)

The accident occurred in Spot 41 at Naha Airport (Aerodrome reference point: Lat.

26°11'31"N, Long. 127°38'52"E) at 10:33 on August 20, 2007.

2.2 Deaths, Injuries and Missing Persons

No one from among the passengers, crew members and other persons relevant to the

accident was injured or Killed in the accident.

2.3 Damage to the Aircraft
2.3.1 Extent of Damage

The Aircraft was destroyed by fire and explosions of the wing fuel tanks.

2.3.2 Damage to the Aircraft Components

(1) Fuselage: The fuselage had broken off at the part immediately forward of the wing

roots with the forward half largely tilted to the left and the bottom touching the
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ground. The fuselage was longitudinally bent at the part immediately aft of the wing
roots and its aft half lay tilted to the left with the tail touching the ground. The
cockpit and nose landing gear were intact, but in the forward fuselage, the cabin
interior was burned and the upper skin and floor in this area were consumed by fire.
The lower fuselage near the wing roots was destroyed and burned by fire. The cabin
interior in the aft half of the fuselage was entirely burned to the extent that there was
no trace of the original shape, and the top and left-side skins as well as the floor in
this section were lost in the fire. The aft galley remained intact.

(2) Left wing: The left wing, which was almost entirely burned and had lost its original
shape, lay over the engine resting on the ground. The wing portion between the
engine and fuselage was destroyed by explosion of the fuel tank and the burnt main
landing gear was tilted forward. The top skin of the wing between the fuselage and
engine had been torn off and lay on the ground about 7 m to the left of the wing tip.

(3) Right wing: The main landing gear was burned and stood upright, while both the
engine and the wing tip were resting on the ground. The underside of the wing
between the engine and fuselage was broken and burned due to the fuel tank
explosion. The wing portion from the engine mounting area to the wing tip remained
nearly intact.

(4) Engines: The cowling of the No. 1 (left) engine was consumed by the fire and the
engine itself was entirely burned. The leading edge of the air intake that was made of
a different material from that of the other part of the cowling remained unconsumed.
The fuselage-side cowling of the No. 2 (right) engine was consumed by the fire and the
engine itself was partially burned at the fuselage-side and fan sections. The pylon
was burned on the outside surface but the interior was neither burned nor broken.

(5) Empennage: The left skin of the vertical stabilizer/rudder and the skin of the left
horizontal stabilizer/elevator were both almost entirely consumed by the fire. The
skin of the right horizontal stabilizer/elevator and the right-side skin of the vertical
stabilizer/elevator remained intact.

(See Photograph 1~ 3)

2.4 Other Damage
The pavement in and around Spot 41 was partially damaged as a result of the
explosions and the burning of fuel that had spilled on the ground.

(See Figures 3)

2.5 Personnel Information
(1) Captain Male, Age 47

Airline Transport Pilot Certificate
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Type rating for Boeing 737-800
Validity

Class 1 Aviation Medical Certificate
Validity

Total flight time
Flight time in the last 30 days

Total flight time on the type of aircraft
Flight time in the last 30 days

(2) First Officer Male, Age 26

Commercial Pilot Certificate
Type rating for Boeing 737-800 F/O
Validity

Instrument flight certificate

Class 1 Aviation Medical Certificate
Validity

Total flight time
Flight time in the last 30 days

Total flight time on the type of aircraft
Flight time in the last 30 days

(3) Chief Purser Female, Age 42

Position assignment Seat/Responsible for
Period of experience
Date of most recent emergency training

Cabin crew member  Male, Age 53
Position assignment Seat/Responsible for
Period of experience
Date of most recent emergency training

Cabin crew member  Female, Age 32
Position assignment Seat/Responsible for
Period of experience
Date of most recent emergency training

Cabin crew member  Female, Age 31
Position assignment Seat/Responsible for
Period of experience
Date of most recent emergency training

Cabin crew member  Female, Age 26
Position assignment Seat/Responsible for

Period of experience
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June 17, 2006
Until June 16, 2011

Until September 30,2007
7,941 h 17 min

67 h 55 min

3,823 h 38 min

67 h 55 min

March 12, 2007
Until March 11, 2012

Included in the Commercial Pilot Certificate

Until May 31, 2008
890 h 38 min

65 h 25 min

182 h 30 min

65 h 25 min

1L/1L door
20 years and 2 months
May 29, 2007

3R/--- door
23 years and 10 months
September 20, 2006

1R/1R door
9 years and 8 months
November 14, 2006

3L/--- door
9 years
September 22, 2006

3R/3L door

6 years and 7 months



Date of most recent emergency training January 16, 2007

Cabin crew member  Female, Age 27

Position assignment Seat/Responsible for 3L/3R door
Period of experience 9 months
Date of most recent emergency training December 11, 2006

2.6 Aircraft Information

2.6.1 Aircraft

Type Boeing 737-800
Serial number 30175
Date of manufacture June 22, 2002
Certificate of airworthiness 96-07-116

Validity Until July 15, 2008
Category of airworthiness TRANSPORT
Total time in service 13,664 h 21 min

Time in service since last periodical check
(RES5 check on August 4, 2007) 130 h 56 min
(See Figures 5)

2.6.2 Engines
No. 1 No. 2

Type CFMI CFM 56-7B26
Serial number 891151 891152
Date of manufacture June 26, 2002 June 26, 2002
Total time in service 13,664 h 21 min 13,664 h 21 min
Time in service since last periodical check (RE5 check on August 4, 2007)

130 h 56 min 130 h 56 min

2.6.3 Weight and Balance

When the accident occurred, the Aircraft's weight is estimated to have been about
141,545 Ibs and the position of its center of gravity is estimated to have been 23.0% MAC, both
of which are estimated to have been within the allowable limits (i.e., maximum landing weight
of 144,000 Ibs and allowable center-of-gravity range of 9.5-30.5% MAC based on the estimated
Aircraft weight at the time of the accident).

2.6.4 Fuel and Lubricating Oil
The fuel used in the Aircraft was JET A-1 and the lubricating oil used was ESSO
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2380.

2.6.5 Passenger Seats and Doors

There were a total of 158 passenger seats in the Aircraft's cabin, consisting of the
eight business-class seats in the foremost section that were arranged in two rows on the right
and left sides of the isle, each row consisting of two seats, and the 150 economy-class seats that
were arranged aft of the business-class seats in 25 rows on both the right and left sides of the
isle, each row consisting of three seats.

There were four doors in total, one each on the left and right sides at the forward end
of the cabin and one each on the left and right sides at the aft end of the cabin. In addition,
there were four emergency exits in total, two each on the left and right sides in the midway
section of the cabin.

(See Figure 14)

2.7 Meteorological Information
Weather observations provided for Naha Airport around the time of the accident were
as follows:

10:00 Wind direction 140°; Wind velocity 8 kt; Visibility 10 km or more
Cloud: Amount 1/8, Type Cumulus, Cloud base 1,500 ft
Amount 7/8, Type Stratocumulus, Cloud base 8,000 ft
Temperature 28°C; Dew point 24°C
Altimeter setting (QNH) 29.86 inHg

10:30 Wind direction 160°; Wind velocity 9 kt; Visibility 10 km or more
Cloud: Amount 1/8, Type Cumulus, Cloud base 1,500 ft
Amount 3/8, Type Stratocumulus, Cloud base 6,000 ft
Amount 7/8, Type Altocumulus, Cloud base 8,000 ft
Temperature 29°C; Dew point 25°C
Altimeter setting (QNH) 29.86 inHg

11:00 Wind direction 160°; Wind velocity 9 kt; Visibility 10 km or more
Cloud: Amount 2/8, Type Cumulus, Cloud base 1,500 ft
Amount 4/8, Type Stratocumulus, Cloud base 6,000 ft
Amount 7/8, Type Altocumulus, Cloud base 8,000 ft
Temperature 29°C; Dew point 25°C
Altimeter setting (QNH) 29.87 inHg

11:30 Wind direction 180°; Wind velocity 9 kt; Wind direction variable 120-220°;
Visibility 10 km or more
Cloud: Amount 1/8, Type Cumulus, Cloud base 1,500 ft
Amount 4/8, Type Stratocumulus, Cloud base 5,000 ft
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interruptible power supplies is lost. However, the CVR stopped its operation six seconds after
the APU fire-extinguisher lever was pulled and rotated to stop the APU at 10:34:49, in

succession to shutting down the Aircraft engines at 10:32 as described in 2.1.1.
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3. ANALYSIS

3.1 Crew Qualifications
The Captain and the First Officer held both valid airman competence certificates and

valid aviation medical certificates.

3.2 Airworthiness Certificate of the Aircraft

The Aircraft had a valid airworthiness certificate and had been maintained and
inspected as prescribed.

The maintenance of the downstop assembly for the inboard main track of the No. 5

slat, described in 2.13.1, is further discussed in 3.8.

3.3 Progress of Matters Resulting in the Fuel Leakage

As described in 2.12.1, a hole was punctured in the track can that housed the inboard
main track of the No. 5 slat. It is certain that the fuel in the right-wing fuel tank leaked out
through the hole.

It is also certain that the hole was punctured as follows: as described in 2.12.2, the
downstop assembly having detached from the main track and fallen into the track can, it was
pushed against the track can by the main track when the slat was retracted, the nut end of
which then punctured the bottom of the track can.

Judging from the researches described in 2.16.1 (4), it is considered highly probable
that, the fuel in the tank leaked out through the punctured hole and flowed by way of the
inside of the track can toward the area forward of the wing forward spar.

Judging from the researches described in 2.16.1 (4), it is also considered highly
probable that, the fuel that had collected inside the wing's immovable leading edge forward of
the wing forward spar flowed out from the wing through gaps such as the one around the
inspection panel on the bottom surface of the wing's immovable leading edge and the one

between the slat and the wing’'s immovable leading edge.

3.4 Ignition of the Leaked Fuel

Judging from the researches described in 2.16.1 (4), it is considered probable that,
most of the fuel that had leaked out mainly from the bottom surface of the right wing leading
edge at the No. 5 slat section splashed onto the right engine exhaust pipe. As described in 2.1.4
(4), the leaked fuel was being blown aft by the blast from the fan while the engine was
operating but, when the engine was stopped, it is considered highly probable that the leaking
fuel splashed onto the exhaust pipe and pooled on the surface of the apron, and the fuel that
had pooled on the apron surface then spread over the surface to the left and aft of the Aircraft

due to both the wind blowing from the right of the Aircraft and the sloped surface of the apron
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in that area.
Judging from the researches described in 2.16.1 (4), it is considered highly probable
that, the leaked fuel came into contact with high-temperature areas of the right engine and

was ignited under the conditions discussed above.

3.5 Spread of the Fire

It is considered highly probable that, as described in 2.1.1, the fire that had started at
the right engine exhaust pipe primarily spread to the bottom surface around the No. 5 slat of
the right wing leading edge, to the right engine exhaust pipe, to the apron surface below the
right engine, and to the apron surface below the left wing. It is considered highly probable that
the fire further spread to the left wing especially because of the burning fuel on the apron
surface and the wind blowing from the right of the Aircraft.

In addition, as shown by the video images, the fuel on the ground then spread to the
area below the empennage. It is considered highly probable that the flames from the fuel
caused damage to the aft portion of the fuselage, the left horizontal stabilizer/elevator, and the

left-side skin of the vertical stabilizer/rudder.

3.6 Instructions for the Emergency Evacuation

As described in 2.1.1, after the Aircraft had stopped, the Captain was informed of a
fire by the assistant maintenance engineer and confirmed black smoke through the left
window of the cockpit, and then, at 10:33:42 and 10:33:46, announced to the cabin crew, saying,
“Attention! Crew on Station! Attention! Crew on Station!” At 10:33:52, the Captain made
another announcement, saying, “Crew ... uh ... prepare for evacuation.” Subsequently, at
10:33:59 the Chief Purser made an announcement, instructing the other cabin crew members
to change the door mode, saying, “Cabin crew, all doors in flight.”

According to the statements of the cabin crew members described in 2.1.3, at about
the same time as the instruction was given for door mode change, they heard an instruction for
emergency evacuation and then started evacuation procedures.

While the video images show scenes of the evacuation that started with the first
evacuee on Slide 3R at about 10:34:24, the CVR records do not include any instructions for
emergency evacuation prior to that time.

At 10:34:40, the First Officer started the “EVACUATION” checklist. At 10:34:45 and
10:34:49, the engine fire warning switches and APU fire warning switches were operated
respectively for fire extinguishing purposes.

At 10:34:52, the First Officer said, “Evacuation Required, now Required.”

Since the CVR stopped recording immediately after this, any subsequent
announcements or other audible events could not be ascertained. Nevertheless, analyses of the

video images and other data indicate that passengers had already started evacuation on all of
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the slides before any instructions for emergency evacuation that might have been issued by
the Captain after performing APU shutdown operation according to the checklist.

Judging from these, it is considered possible that cabin crew members who heard the
Captain’s instruction to prepare for evacuation took it as an instruction for emergency
evacuation and changed the door mode and then proceeded with slide deployment.

As described in 2.15.2 (2), the Company’s Safety & Emergency Procedures stipulates
that in case the command for emergency procedures is not give by the captain and there is no
doubt about the necessity to evacuate, the purser orders the evacuation, and that if no
command is given by the purser, every cabin crew may start the evacuation.

Judging from the Captain’s statements as described in 2.1.2 (1), it is considered
highly probable that the Captain concluded that all of the passengers and cabin crew members
had evacuated from the Aircraft since he spotted the Chief Purser on the ground, and

therefore he instructed the First Officer to evacuate.

3.7 The Time When the Track Can Was Damaged

As described in 2.17.2, slats are used during takeoff and landing. The slats of the
Aircraft were extended prior to the takeoff from Taiwan Taoyuan International Airport and
were retracted after the takeoff. They were extended again prior to landing at Naha Airport
and then were retracted after the landing.

As described in 2.17.1, there was no indication of an abnormal reduction in fuel
quantity while the Aircraft was airborne. It is therefore considered highly probable that the
Aircraft was free of fuel leakage when it took off from Taiwan Taoyuan International Airport
and while it was subsequently in the air.

Since the hole would have been punctured through in the track can just before the
fuel leakage according to the presumption as described in 3.3, it is considered highly probable

that the track can was punctured while the Aircraft was taxiing at Naha Airport.

3.8 Maintenance Works on the Downstop Assembly

According to the records described in 2.13.1, the nut was replaced and the new nut
was tightened with a torque of 70 in-lIbs during scheduled maintenance in accordance with the
Engineering Order job card that had been prepared based on the relevant Service Letter,
whereas the measurement of its position as described in 2.16.1 (1) showed that the location of
the nut on the retrieved downstop assembly was farther outward than what it should be when
the assembly is normally installed on the main track.

With regard to this deviation from the normal position, it is considered probable that
either the tightening operation was finished with the nut left in this position, or the nut had
loosened during operation of the Aircraft and eventually reached this position even though it

had been tightened with the correct torque.
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In the latter case, if the nut is tightened without a washer in place, it goes as far as
the end of the bolt threads without being blocked by the downstop and sleeve, bringing about

consequences resembling those when the nut is tightened with a torque within the set range.

3.9 Detachment of the Downstop Assembly
It is considered highly probable that detachment of the downstop assembly occurred
in the following sequence.
(1) The nut-side washer was missing.
Judging from the fact that the nut was on the bolt when it was retrieved and
the washer was retrieved separately showing its normal shape as described in 2.12.2,
and 2.12.3, the washer had not been reinstalled on the bolt.
(2) The nut-side downstop became detached.
Since the washer was not installed, the downstop fell off the downstop
assembly with the nut in position on the bolt, as described in 2.16.1 (1).
(3) The downstop assembly fell off the main track.
Once the nut-side downstop became detached, the downstop assembly fell off
the main track even with the nut still fitted on the bolt, as described in 2.16.1 (1).

3.10 Missing Washer

The missing washer was retrieved separately at the accident site. Considering that it
had a mark indicating that it had been used and that, as described in 2.13.1, the manufacturer
of the Aircraft has no record of any operations carried out on the downstop assembly after the
Aircraft was assembled, nor has the Company any record of maintenance works carried out on
the assembly except for the replacement of the nut, it is considered highly probable that the
washer that had been installed during the assembly of the Aircraft fell off_during the
maintenance work on July 6, 2007 carried out to prevent loosening of the nut in accordance

with the Service Letter issued by the manufacturer.

3.11 Measures Taken against Loosening of the Nut

As described in 2.17.4, the manufacturer's Service Letter was issued following
reported cases of detachment of the nut and the Company decided on compliance with the
recommendation. However, it is considered probable that the maintenance work in question
easily involved the risk of parts falling off because the downstop assembly was located in such
a difficult place for performing the operation that the operator had to remove and install the
nut by grope, as described in 2.13.4.

In one of the later issued revisions to the Service Letter, the manufacturer deleted the
removal of the nut from the operation. However, since it is to be expected that some airlines

would have complied with the original Service Letter soon after its issue, the manufacturer
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should have thoroughly studied and appropriately evaluated the difficulty of the job when
preparing the Service Letter that instructed removal of the nut.

Also, following the receipt of the Service Letter, the Company itself should have
appropriately evaluated the difficulty of the operation and studied the possible need for
specific instructions regarding careful performance of the operation and confirmation of the
component conditions after completion of the work when establishing its in-house Engineering

Order job card.

3.12 Design of the Downstop Assembly

As described in 3.9, it is possible that if the nut-side washer has not been installed,
the downstop on the same side could come off the downstop assembly, and the remaining
assembly could then come off the main track. This accident demonstrates that such
detachment can lead to a hole being punctured in the slat can, resulting in fuel leakage and
possible fire.

Therefore, it is possible that the downstop assembly design may be unable to prevent

detachment of the downstop assembly if the nut-side washer was not properly installed.

3.13 Fire Report
3.13.1 Fire Report from the Aircraft to the Tower (the ground controller)
According to the statements of the Captain and the First Officer as described in 2.1.2
(1) and (2) and the statement of the ground controller as described in 2.1.5 (2), there was no
fire report from the Aircraft to the Tower. The reasons for this are considered probable to be as
follows:
Both the Captain and the First Officer were informed of the fire by the ground
crew member without any prior warning inside the Aircraft, which caused a delay
in realizing the situation.
Since the ground crew member reported only a fire on the No. 2 engine using a few
English words, the flight crew was not aware of the fuel leakage situation.
A fire warning bell sounded 14 seconds after the engine fire report from the
ground crew member. It is considered highly probable that there was no indication
inside the Aircraft associating the warning with an engine fire, and therefore the
flight crew could not identify the consistency on the bell with the engine fire
reported by the ground crew member.
It is considered probable that in the meantime, the Captain visually confirmed
black smoke on the left of the Aircraft and decided to perform emergency
evacuation, thus giving priority to performing the evacuation procedures over
reporting to the ground controller.
After noticing the fire, the Captain and the First Officer started emergency
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evacuation procedures. It is therefore considered probable that is inevitable neither of them

immediately reported the fire to the ground controller.

3.13.2 Fire Report from the Ground Crew Member to the Airport Office

According to the statement of the ground crew member (ramp coordinator) as
described in 2.1.4 (1), the coordinator reported through the MCA radio to the Operations (JTA
Flight Administration) the fire (that started at about 10:32:53) immediately after its
occurrence while watching fuel leaking out.

The Operations staff member who received the radio message passed it on to the
Flight Information Officer over the direct line (at about 10:34).

Having received a crash-phone call from the Tower about the fire at almost the same
time as receiving the direct call from the Operations staff member, the Flight Information

Officer did not need to pass the direct-call message to the Tower.

3.13.3 Fire Report from the Tower to the Airport Fire Station and Other Relevant
Divisions

According to the statements of the Controllers as described in 2.1.5 (1) and (2), they
noticed black smoke and then confirmed the fire on the ITV monitor in the Tower. The fire was
then reported over the crash phone to the Airport Fire Station and other relevant divisions.
This crash-phone call started about one minute after the fire broke out.

According to the record of the crash-phone report, the report was started when the
Controller's call was answered by the BOPS before any others, following which it was
answered by the Flight Information Officer and the Airport Fire Station. Every person who
answered the call read back the report for confirmation and the entire reporting process
through the crash phone took one minute and 17 seconds from the time when the BOPS
answered the call to the time when the report was finished.

With regard to the crash-phone reporting system, improvement in training is needed
in terms of its effectiveness. Such training may include practice in performing pre-established
procedures with certainty, assuming a variety of conceivable circumstances, e.g., the time,
location of the event, situation, failure of communication means, presence of surface moving

aircraft, and the topographical and meteorological characteristics of the airport.

3.14 Fire-Fighting Operations
3.14.1 Mobilization of the Airport Fire Station Staff

Based on the statements of the Airport Fire Station staff members as described in
2.1.6 (1) and (2) and the events involved in the mobilization of the airport fire engines as
described in 2.14.2 (1) and (2), it is considered highly probable that the first three fire engines

left the garage at about 10:35 after receiving the fire report over the crash phone (at
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10:33:58-10:35:15).

As described in 2.14.1 (3) , the standard time from the reception of information
over the crash phone to the dispatch of fire engines from the garage is 20 seconds. The record
of the crash-phone call shows that the order to go into action was issued at 10:34:27. To meet
the time standard of 20 seconds, the first vehicles would have had to leave the garage by
10:34:47.

According to the statement described in 2.1.6 (2), the Airport Fire Station staff
member who answered the crash-phone call and gave the order for fire engines to go into
action through the speakers for inside and outside the station then took on duty in the No. 6
airport fire engine. Another staff member remained in the Fire Command Room because of his
assignment to duties as the driver of the medical transport vehicle, which was not authorized

to go into action at that stage of mobilization.

3.14.2 Movement of the Airport Fire Engines to the Fire Site

As described in 2.14.2 (2), the progress on the mobilization of airport fire engines
shows that the No. 6 airport fire engine arrived at the fire site before the other vehicles and
started discharging fire-extinguishing foam at 10:38:25. It is assessed that the order to action
was given at 10:34:27 during the crash-phone call (from 10:33:58 to 10:35:15) as described in
2.14.2 (2) and the discharge of fire-extinguishing foam started 4 minutes and 27 seconds after
the start of the crash-phone call, or 3 minutes and 58 seconds after the issue of the

mobilization order.

3.14.3 Views on the Response Time to the Site

(1) The regulations described in 2.14.3 (1) prescribe that “The fire-fighting and rescue
services objective shall be to achieve a response time not exceeding two minutes to
each end of runways in principle under optimum visibility and surface conditions,
and to achieve it not exceeding three minutes under any conditions.”

(2) As described in 2.14.4, Annex 14 to the Convention on International Civil Aviation
prescribes the following: “operational objective” on the “response time”, which is
considered to be the time “between the initial call” and “the time when the first
responding vehicle(s) is (are) in position to apply foam at a rate of at least 50 per cent
of the discharge rate”, shall be not to exceed “three minutes” as a standard and should
be not to exceed “two minutes” as recommendation for “each operational runway”,
and should be not to exceed “three minutes” as recommendation for “any other part of
the movement area.” The fire site in this accident is classified as “any other part of
the movement area.”

The response time to the site described in 3.14.2 was evidently longer than the time of

three minutes prescribed as the operational objective.
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As described in 2.14.5, it was estimated by calculation that the airport fire engines
could reach Spot 41 in 2 minutes and 8 seconds after leaving the garage and it was
proven by experimental verification that they could reach the spot in about 2 minutes.
Adding the 20 seconds described in 2.14.1 (3) to the calculated time equals 2
minutes and 28 seconds, which suggests that even if the time of 29 seconds spent
between the start of the crash-phone call and the mobilization order is taken into
consideration, it is considered possible for the airport fire engines to have achieved
the standard 3-minute response time.

Stationary period of the airport fire engines

According to the statement of the Controller as described in 2.1.5 (2), the statements
of Airport Fire Station staff members as described in 2.1.6 (1), (2) and the progress of
the events as described in 2.14.2 (2), it is considered highly probable that the airport
fire engines remained stationary for 1 minute and 37 seconds, from the time when it
left the garage at 10:34:47 to the time when it attempted the second call to the Tower

at 10:36:24 after it stopped and remained stationary at about 50 m from the garage.

3.15 Movement of Airport Fire Engines and Clearance from the Tower
3.15.1

Communication between the Airport Fire Engines and the Tower

According to the statements described in 2.1.5 (2) and 2.1.6 and the progress of events

as described in 2.14.2 (2), it is considered highly probable that the following are the reasons
why the No. 2 airport fire engine could not establish communication with the Tower when it

called the Tower over the MCA radio for clearance to move on the taxiway.

First attempt (at 10:35:55)

As described in 2.14.2 (2), the ground controller was communicating with
JTA Flight 602 between 10:35:46 and 10:35:56. During this period, it is considered
probable that the second VHF transmission from JTA Flight 602 coincided with the
start of the MCA radio message from the airport fire engine, and as a result, the
ground controller would have heard only the part after “No. 2” of the message “This is
Hoan Bosai No. 2, Over” as retained in the MCA radio communication records rather
than the whole message.

The intended party’s call sign, “Tower”, which was added to the beginning of
the transmission from an airport fire engine, is indistinct in the MCA radio
communication records. Therefore, it is considered highly probable that the word was
not transmitted in its entirety even if it was attached to the beginning of the message.

According to the MCA radio communication records, the Tower called the
“No. 2 ANA tug vehicle” at 10:36:15. Therefore, it is considered possible that the
Tower assumed “Hoan Bosai” to be “ANA” or the Tower mistakenly called “No. 2 ANA

tug vehicle” instead of the intended call sign “No. 1 ANA tug vehicle”.
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(2) Second attempt (at 10:36:24)

Among the events described in 2.14.2 (2), the MCA radio transmission from
the airport fire engine was a message saying, “This is Hoan Bosai No. 2. Over.”
according to the MCA transceiver communication records, with indistinct part
preceding this message. It is considered highly probable that the call sign, “Tower,”
with which the message should have started, was not transmitted in its entirety even
if it was attached to the beginning of the message.

The MCA radio communication records show that the No. 1 ANA tug vehicle
called the Tower at 10:36:31. It is considered possible that this call was a response to
the call the Tower had made at 10:36:15 to the No. 2 ANA tug vehicle, mistakenly
taking the Tower’s call as a call to the No. 1 ANA tug vehicle.

As described in 2.8 (2), the MCA radio system has a specific characteristics,
i.e., it can take up to about a second or several seconds from the time when the
transmission button (PTT key) is pressed to the time when the connection sequence is
completed, even when communication channels are not crowded. During this period of
time, communication is not possible. In addition, the day of the accident was the first
day of operation for this MCA radio system. It is therefore considered highly probable
that the radio operator who was not familiar with the new system would have started
speaking without leaving any pause after pressing the transmission button, which
resulted in failure to transmit the initial part of the message, consequently the
beginning of each message from the airport fire engine retained in the MCA radio

communication records was indistinct..

3.15.2 Clearance from the Tower

The need for ground vehicles to obtain ATC clearance before moving on taxiways is
prescribed in the Aviation Safety Services Regulation as described in 2.14.3 (1) and in Section
9.7 of Annex 14 to the Convention on International Civil Aviation as described in 2.14.4.

In this accident, however, there arose a state, as described in the statements of
Airport Fire Station staff members in 2.1.6, in which the airport fire engines hesitated to enter
the parallel taxiway where high-speed movement should have been possible because they
could not establish contact with the Tower for clearance and thus wasted time without moving
at all.

No one died in this accident, due to the emergency evacuation completed within a
relatively short time despite the delay in fire-fighting activities.

As described in 2.14.4, Section 9.2 of Annex 14 to the Convention on International
Civil Aviation prescribes that airport fire engines shall aim to reach an aircraft on fire within
three minutes, while also recommending that the number of corners on the route be
minimized.

58



Even with difficulties in establishing communications through MCA radios, the
airport fire engines still had an alternative communication means available, i.e., making radio
contact via the Fire Command Room, which they would have been able to reach using the
dedicated channel. It is therefore considered probable that is necessary both the Tower and
the airport fire engines should have tried every available means to communicate with each
other.

The airport fire engines’ radio system had only one channel for communication with
the Tower and did not have an emergency priority connection feature, which deprived them of
necessary communications and, as a result, affected the movement of these vehicles. It is
therefore considered probable that is necessary every airport be equipped enough so as to

secure communication in an emergency.

3.16 Actions by the Tower after Mobilization of the Airport Fire Engines

The statement of the ground controller as described in 2.1.5 (2), “I saw the airport fire
engines gathering in front of the Airport Fire Station building. | considered making JTA
Flight 602 hold on Taxiway E4 in order to secure a path for the airport fire engines,” but “I saw
the airport fire engines starting to move north on the apron. Judging that ‘they would not
enter Taxiway A without permission from the ATC, | cleared JTA Flight 602 to taxi to Spot
27."

The Controller who was in the Tower with a good view of what was going on below
should have given priority to actions related to the currently occurring fire on the Aircraft over
the operations of other aircraft. In the situation where JTA Flight 602 constituted an obstacle
to the airport fire engines on their way to the fire site as described in 2.14.2 (2), it is considered
probable that is necessary the Controller should have given top priority to the actions related
to the fire on the Aircraft, called and given the airport fire engines instructions for movement,
and also given instructions to the potentially obstructing aircraft to hold at a place out of the

way of the vehicles.

3.17 Omission of Fire Report to the Naha City Fire Department

As described in 2.8 (7), there was no report of the fire from the Airport Fire Station to
the Naha City Fire Department.

Once an aircraft fire starts, except when the loaded fuel has already been consumed,
the aircraft will completely burn up unless large-scale fire-fighting actions are swiftly initiated.
Although the terminal building fortunately escaped fire in this accident due to such favorable
conditions as the parked position of the Aircraft and the wind direction, there were too many
other matters, such as passenger rescue activities, for the airport fire services to handle alone.
For this reason and to minimize damages as well, it is essential to report any aircraft fire to

local fire departments in an appropriate way to positively receive their support and at the
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earliest possible time.

In an emergency, it is expected that staff members of the airport fire engines make
mistakes and omissions because they must deal with many different matters concurrently.
What is important for the staff members in such a situation is to be able to take the same
actions as those that they have learned from their training. The Airport Fire Station needs to
strengthen its emergency response system including the training methods.

Since the Airport Fire Station is aware of the temporary shortage of staffing due to
the need to distribute a limited number of members to different jobs, it should develop a
system that can ensure routine reporting and other initial emergency actions even with the

minimum level of staffing.

3.18 Start and Spread of the Fire
Judging from the DFDR and CVR records, the statements of the relevant persons and
the video camera records described in 2.1, as well as the findings described in 3.3-3.5, it is
considered highly probable that the fire started and spread as follows.
(1) The downstop assembly of the main track became detached and fell off.
(2) When the slat was retracted, the arm pushed the bolt of the assembly and the bolt
punctured a hole in the track can.
(3) The fuel leaking out through the punctured hole flowed along the wing’s leading edge
and reached the pylon.
(4) The fuel falling down from the area around the joint between the wing bottom and the
pylon was blown aft by the blast of engine fan nozzle air in the form of a mist.
This condition continued while the Aircraft was taxiing and even after it parked, until
the engines were shut down.
(5) As the blast weakened after the engines were shut down, the leaked fuel began falling
straight down and splashing directly onto the exhaust pipe.
(6) After the above-mentioned conditions continued for a certain period of time, the heat
of the exhaust pipe ignited the fuel, which started a fire.
(7) The fire spread over the fuel spilled on the ground.
There was a southerly wind at that time, which caused the fuel on the ground to flow
from the right side to the left side of the Aircraft. The apron surface below the wings
formed a slight concave on the left side of the Aircraft. In addition, the apron sloped
down along the Aircraft Stand Lead-in Lines towards the aft end (west) of the
Aircraft due to the location of the drainage. Due to the above reasons, a major fire
spread from the surface below the right engine to the surface below the left wing after
crossing the surface below the fuselage, and while part of the fire spread aft along the
centerline of the fuselage.
(8) After the fire spread to the left side of the Aircraft, explosions occurred on the Aircraft
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and the left side of the Aircraft burst into flames.

The left aft portion of the Aircraft went up in flames a little while later.

(10) As viewed from the outside, the fire did not spread to the inside of the Aircraft

(especially to its forward and aft end portions) until the time when fire-fighting

operations started.

3.19 Factors Contributing to No Casualties

It is considered highly probable that the following factors contributed no casualties

and wounded despite the huge scale of the fire and the delayed start of fire-fighting

operations.

)
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Passenger preparedness for evacuation

Once the engines were shut down, the fire started after 53 seconds and the
Captain’s order to prepare for evacuation was issued after 1 minute and 52 seconds.
Even within the limited time frame, an orderly evacuation was made possible due
partly to the fact that the passengers had begun preparing for disembarkation
immediately after the Aircraft stopped in its spot and were waiting in line in the
aisle.

Early recognition and reporting of the fire

Since the ground crew members were aware of an abnormal condition being
suspected of fuel leakage with the Aircraft in such an early stage, while the Aircraft
was still moving on the surface along the Aircraft Stand Lead-in Lines, they could
notice the fire as soon as it started.

A ground crew member had already connected the interphone to the Aircraft
when the fire started, so the ground crew member was able to report the start of the
fire to the Captain immediately.

The ground crew member notified the Captain of the fire at almost the same
time that it started, so the Captain was able to recognize the fire quickly and exactly
even though there was no indication of fire in the cockpit.

Safe evacuation

The Aircraft's emergency exits were positioned relatively low to the ground,
which made it easy for the passengers to escape down the slides.

The accident occurred during the daytime under good weather, which helped
facilitate the evacuation and the subsequent escape to safe places.

Smooth evacuation

The evacuation was completed so quickly and safely that everyone was able
to leave the Aircraft before the arrival of the fire services.

Voluntary assistance by ground crew members at the slides helped evacuees

make a smooth escape.

61



The fire started after the Aircraft had parked, which facilitated discovery
and reporting of the fire and prompt implementation of evacuation and assistance.
(5) Damages limited to the Aircraft
As the adjacent spots on both sides were empty, no other aircraft was
affected by the explosions and smoke.
The disembarkation was not of a type using a boarding bridge, which

eliminated the chance of the bridge and the terminal building suffering any damage.

3.20 Matters Contributing to Determination of the Cause of the Accident

(1) Since a wind was blowing almost squarely from the right to the left of the Aircraft,
the source of the fuel leakage was maintained under sufficiently good conditions to
identify the situation.

(2) There remained a condition that allowed clear recognition on the inappropriate
installation of the downstop assembly of the slat during the maintenance work. It is
considered highly probable that this condition was preserved because the tip of the
right wing drooped and rested on the ground at 10:39:48, or 6 minutes and 55 seconds
after the fire started (at 10:32:53), due to burning of the root of the wing, which
stopped the fuel leaking from the hole punctured in the fuel tank and thus prevented

further burning of the wing.

3.21 CVR Recording Duration
3.21.1 CVR Recording Duration in This Accident

As described in 2.1 and 2.17.6, the fire extinguisher levers for the engines and APU
were pulled and rotated after shutdown of both engines. This resulted in the loss of power
supply from the generator and, six seconds later, stopping of the CVR. As described in 2.17.6,
the onboard battery should normally supply power for at least 30 minutes. Therefore it is
considered probable that the CVR stopped six seconds later due to the fire. As a result,
although it is considered probable that the interphone and PA systems were used and
conversations continued in the cockpit during the period of about 1 minute and 20 seconds
before the Captain escaped from the cockpit, they voices were not recorded.

In any accident investigation, CVR records are essential for reproducing the events. It
is therefore desirable that CVR recording continue until the completion of emergency

evacuation.

3.21.2 Actions Taken
On March 7, 2008, the Federal Aviation Administration (FAA) of the United States of
America issued a revision to the design criteria, which includes the requirement for

installation of a discrete power source that is capable of supplying power to the CVR and
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cockpit area microphone for 10 minutes after the generator power is lost and also for an
arrangement whereby the discrete power source automatically takes over when the normal
power source is interrupted. The revision requires that all turbine engine aircraft
manufactured on and after April 7, 2010 for operation by U.S. airlines meet the new design
criteria. On November 18, 2008, the Civil Aviation Bureau of Japan revised the Airworthiness
Standards, imposing an obligation just like the requirement by the revision to the FAA design
criteria on those aircraft newly applying for type certification. However, it is considered
necessary to study on the establishment of new rules to deal with those aircraft that will be

manufactured under already granted type certification for operation by Japanese airlines.
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4. PROBABLE CAUSE

It is considered highly probable that this accident occurred through the following
causal chain: When the Aircraft retracted the slats after landing at Naha Airport, the track
can that housed the inboard main track of the No. 5 slat on the right wing was punctured,
creating a hole. Fuel leaked out through the hole, reaching the outside of the wing. A fire
started when the leaked fuel came into contact with high-temperature areas on the right
engine after the Aircraft stopped in its assigned spot, and the Aircraft burned out after several
explosions.

With regard to the cause of the puncture in the track can, it is certain that the
downstop assembly having detached from the aft end of the above-mentioned inboard main
track fell off into the track can, and when the slat was retracted, the assembly was pressed by
the track against the track can and punctured it.

With regard to the cause of the detachment of the downstop assembly, it is considered
highly probable that during the maintenance works for preventing the nut from loosening,
which the Company carried out on the downstop assembly about one and a half months prior
to the accident based on the Service Letter from the manufacturer of the Aircraft, the washer
on the nut side of the assembly fell off, following which the downstop on the nut side of the
assembly fell off and then the downstop assembly eventually fell off the track.

It is considered highly probable that a factor contributing to the detachment of the downstop
assembly was the design of the downstop assembly, which was unable to prevent the assembly
from falling off if the washer is not installed.

With regard to the detachment of the washer, it is considered probable that the
following factors contributed to this: Despite the fact that the nut was in a location difficult to
access during the maintenance works, neither the manufacturer of the Aircraft nor the
Company had paid sufficient attention to this when preparing the Service Letter and
Engineering Order job card, respectively. Also, neither the maintenance operator nor the job
supervisor reported the difficulty of the job to the one who had ordered the job.
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5. SAFETY RECOMMENDATIONS

5.1 Preparation of Maintenance Job Instructions

The Japan Transport Safety Board recommends the Federal Aviation Administration of the
United States of America to supervise the Boeing Company, the manufacturer of the Aircraft,
to take the following actions:

When preparing maintenance job instructions for airlines such as Service Letters/Bulletins,
the scopes of jobs should be clearly defined and the working conditions and environments
including accessibilities to job areas should be appropriately evaluated in order to prevent

maintenance errors.

5.2 Planning and Implementation of Maintenance Jobs
The Japan Transport Safety Board recommends the Civil Aeronautics Administration of

Taiwan to supervise China Airlines to take the following actions:
When planning and implementing maintenance jobs, the scopes of jobs should be fully
ascertained and the working conditions and environments should be appropriately evaluated,
and the countermeasures to prevent maintenance errors including the actions taken in 2009

against the recurrence of this accident should be steadfastly implemented and enhanced.

6. REFERENTIAL MATTERS

6.1 Airworthiness Directives Requiring Inspection Issued by the Civil Aviation
Bureau of Japan

(1) The Civil Aviation Bureau of Japan (JCAB) issued Airworthiness Directive
TCD-7152-2007 on August 23, 2007, instructing all Japanese operators of Boeing
737-700/800 to conduct repetitive inspections on the downstop assembly on all
aircraft of these models in their fleet.

(2) The JCAB issued Airworthiness Directive TCD-7153-2007 on August 26, 2007,
instructing all Japanese operators of Boeing 737-600/700/700C/800/900/900ER to
conduct a repeat inspection and take the necessary actions on the downstop assembly.
The JCAB then issued another Airworthiness Directive, TCD-7153A-2007, on August
29, 2007, abolishing the previously issued Airworthiness Directive TCD-7153-2007,
which instructed them to conduct repetitive inspections and take the necessary
actions on the downstop assembly using a revised method that included a new
process.

(3) The JCAB issued Airworthiness Directive TCD-7240-2008 on March 25, 2008,
instructing all Japanese operators of Boeing 737-300/400/500 to conduct repetitive
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inspections on the downstop assembly on all aircraft of these models in their fleet.

6.2 Airworthiness Directives Requiring Inspection Issued by the Aviation
Authority of the State of Manufacture
(1) The FAA issued Emergency Airworthiness Directive AD2007-18-51 on August 25,

)

©)

2007, instructing all U.S. operators of Boeing 737-600/700/700C/800/900/900ER to
conduct repetitive inspections on the downstop assembly on all aircraft of these
models in their fleet.

The FAA issued Emergency Airworthiness Directive AD2007-18-52 on August 28,
2007, notifying all U.S. operators of Boeing 737-600/700/700C/800/900/900ER of the
abolishment of the Airworthiness Directive dated August 25 and instructing these
operators to conduct repetitive inspections and take the necessary actions on the
downstop assembly on all aircraft of these models in their fleet using a revised
method that included a new process.

The FAA issued Emergency Airworthiness Directive AD2008-06-29 on March 11,
2008, instructing all U.S. operators of Boeing 737-300/400/500 to conduct repetitive

inspections on the downstop assembly on all aircraft of these models in their fleet.

These actions taken by the FAA were also reflected on the relevant actions taken by

the aviation authorities of other states including Japan in which aircraft of the same models

are operated.

6.3 Airworthiness Directives Requiring Inspection Issued by the Authority
Responsible for the Operator

1)

The Civil Aeronautics Administration (CAA) of Taiwan, the authority supervising the
Company, issued Emergency Airworthiness Directive CAA-2007-08-010 on August 24,
2007, instructing all Taiwanese operators of Boeing 737-800 to conduct an inspection

on the downstop assembly on all aircraft of this model in their fleet.

(2) The CAA issued Emergency Airworthiness Directive CAA-2007-08-010B on August

3

26, 2007, instructing all Taiwanese operators of Boeing 737-600/700/700C/800/900/
900ER to conduct a repeat inspection and take the necessary actions on the downstop
assembly on all aircraft of these models in their fleet. The CAA then issued another
Emergency Airworthiness Directive, CAA-2007-08-010C, on August 29, revising the
time limit of the inspection on the downstop assembly.

The CAA issued Emergency Airworthiness Directive CAA-2007-08-010D on
September 29, 2007, superseding Airworthiness Directive CAA-2007-08-010C and
instructing all Taiwanese operators of Boeing 737-600/700/700C/800/900/900ER to

conduct a repeat inspection on the downstop assembly using a revised method that
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included a new process.

6.4 Actions Taken by the Manufacturer of the Aircraft

Following this accident, the Boeing Company as the manufacturer of the Aircraft
made a change to the design of the downstop assembly and started applying the newly
designed downstop assembly to its new production aircraft of the applicable models from
August 2008. As measures for those aircraft already in service, Boeing released a Service
Bulletin SB737-57A1302 on Dec 15, 2008 that provides operators with instructions to replace
the existing downstop hardware with the new design hardware.
Intending to prevent leaking fuel from dropping on the engine fan nozzle, Boeing issued
Service Bulletin on November 13, 2008, instructing modification to operators so as to secure

drain path for leaking fuel in the area keeping away from engine fan nozzle area.

6.5 Actions Taken by the Operator of the Aircraft
Following this accident, in February and March, 2009, Operator revised
definitions of job order document, maintenance manual and so forth as follows;
(1) Job order improvement
Introduction of support system for job site.
Revision of maintenance manuals.
(2) Difficulty reporting system
China Airlines developed three feedback systems for the purpose of reporting
difficulties or problems on the job order.
Supplementary Worksheet Procedure.
Technical Support for Maintenance and Event.

System Engineer Technical Support Procedure.

6.6 Emergency Communication Function for MCA Radio

On September 6, 2007, the Naha Airport Office added an emergency communication
function to the MCA radios used by Air Traffic Controllers. This function allows the Air Traffic
Controllers to make a broadcast to all other parties in a group, automatically interrupting any

ongoing communications.

6.7 Actions Taken by the Civil Aviation Bureau of Japan

On September 19, 2007, the Civil Aviation Bureau of the Ministry of Land,
Infrastructure, Transport and Tourism ordered the Tokyo Regional Civil Aviation Bureau and
the Osaka Regional Civil Aviation Bureau to undertake the following items with the aim of
enhancing the fire-fighting and rescue systems at airports: review of the communication flows

to relevant organizations for emergency reporting quickly responsive to crash-phone calls;
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implementation of training for airport fire engines movement most adapted to in-apron
accidents; and enhancement of coordination between airport fire service and ATC for swift and
smooth fire-fighting operations on the airport premises. Following the order, both regional
civil aviation bureaus reviewed the communication flows, conducted vehicle movement

training, reviewed the operation and other manuals, and carried out communication training.
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