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Mr. George J. Easley, Chairman

Commercial Fishing Industry Vessel Safety Advisory Committee
QOregon Trawl Commission

655 West Marine Drive

P O Box 569

Astoria, Oregon 97103-0569

About 0930 on July 24, 1994, while bound for Dutch Harbor, Alaska, in the Aleutian
Chain, the U.S. fish processing vessel ALL ALASKAN caught fire near the western end of
Unimak Island, Alaska. The fire burned out of control for several days before burning itself out.
One person died, and the vesse! and cargo damage was estimated between $25.3 and $31
million.! The National Transportation Safety Board determined that the probable cause of the
fire aboard the ALL ALASKAN was the failure to isolate heat tape from combustible rigid
polyurethane (RPU) insulation and the lack of heat tape standards for fish processing vessels.
Contributing to the severity of the fire was the lack of adequate firefighting (detection and
suppression systems) standards. Contributing to the loss of life was the lack of formal
firefighting training of the fire team.

The fan motors on the evaporators aft, the heating pads on the drain collector pans under
these evaporators, and the electric circuits (other than heat tape circuits) in hold No.3 and lighted
tobacco materials were considered and eliminated as ignition sources for the fire aboard the ALL
ALASKAN. The burn pattern eliminated the first three items considered because the RPU
insulation on the overhead and the cellular plastic foam insulation Rubatex on the piping were
smoke damaged and charred but not destroyed. Had the ignition initially occurred in this
overhead area, the insulation would have been destroyed, and the flame probably would not have

'For more detailed information, read Marine Accident Report--Fire on board U.S. Fish Processing Vessel ALL
ALASKAN near Unimak Island, Alaska, Bering Sea, July 24, 1994 (NTSB/MAR-85/02).
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spread down to the deck. In addition, the Rubatex, covering the drain pipe connected to the
collector pan with the heating pad, was heat damaged but still in tact and not burned. Any
discarded smoking material, such as a burning cigarette, was not considered a feasible ignition
source because it would have had to smolder for 8 1/2 hours, which is a very unlikely
possibility. Also, the odor was described as unusual, and a smoldering cigarette smell would
probably have been recognized as such. Finally, Safety Board investigators found no evidence
after the fire of smoking in the hold.

The burn pattern on the vessel indicated that the lowest point of the fire was in hold No.3
on the port side aft of the aft elevator. The plywood covering and the sprayed-on RPU insulation
on the hull from the aft elevator to the aft bulkhead were completely burned away. The hold
No.3 aft area was also where the "strange smell" was reported during various times in the 8 1/2
hours before the fire. Two potential ignition points were identified during the investigation in
this area of the vessel as likely ignition sources, based on the burn pattern and other evidence.

The first potential ignition source for the fire was the heat tape on the 2-inch diameter
vertical drain pipe from the number 1 evaporator in hold No.3. The Rubatex, the electrical
insulation on the heat tape, and the semi-conducting material between the heat tape conductor
wires were burned from the pipe. The heat tape bus wires remained spiraled around the pipe and
were separated about 3 feet above the deck. A whitish area, consistent with a hot spot, was
noted on the huil behind the pipe. The ends of the bus wires did not appear to have been cut but
were severed and rounded consistent with electrical shorting and failure under power.

Because the end cap and all insulation were destroyed, the Safety Board could not
determine whether the heat tape failed at the end cap. The proximity of the drain pipe to the
loading and unloading activities near the elevator subjected it to possible mechanical damage and
failure particularly because the plywood protection did not extend over the drain pipe. Because
the drain line was insulated with Rubatex that was close to the RPU insulation, the fire could
have easily spread into the foam.

The second potential ignition source was another heat tape in the port corner aft of hold
No.3 that was wrapped on a 4. 5-inch-diameter vertical pipe. The failure was behind a concrete
barrier about 26 inches from the hull frame face forming a trough covered with plywood
sheathing and about 14 inches below the plywood cover. The tape end cap and about 5 inches
of the electrical insulation jacket above it were intact. Above this area, the bus wires were
exposed and separated. Much of the Rubatex pipe insulation was still intact, although some
insulation was burned. The electrical insulation and the heat tape matrix were burned away only

at the failure site; however, about 2 inches above this failure, the heat tape spirals were -

undamaged. The failure appears to have taken place under power because the wire ends are
beaded and metal beads/fragments were in the end cap. This failure site could have been the
ignition source for the fire, although a number of factors suggest otherwise. First, the tape failed
at the termination and did not progress for a complete turn around the pipe. Second, a 2-inch

turn of heat tape above the failure site indicates that the fire did not spread upward, a typical
mode of fire spread. The heat tape above the 2-inch spiral should have been burned if ignition -
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had occurred here. Third, the Rubatex, which had to be removed to uncover the failure site,
would have been consumed if the fire had started there. Fourth, except for the still-present
Rubatex, the closest combustible material, the plywood, is about 14 inches above the failure site.
Consequently, without direct fire spread upward to the plywood at this location, an easy route
for the fire to spread into the RPU foam does not appear to exist.

Because the concrete barrier and the plywood cover protected the heat tape from
mechanical damage, it is probable that the tape failed at its end cap, which most likely occurred
from salt water leakage into the end cap. The x-ray analysis of the end cap showed copper beads
and broken wires, and the electrical tape wrapped at the end seal indicates that a repair was
made to the heat tape or end seal. The use of electrical tape, according to the Raychem
Corporation Auto-Trace "R" Heat-Tracing Systems for Ordinary and Hazardous Division 2
Locations; Installation and Maintenance Guide, is not an appropriate method of repair. From
this evidence, an improper repair and/or installation of the end cap appears to have allowed sea
water to enter the end cap, which led to the failure.

Furthermore, the tape seems to have failed while the end cap and a short length of the
tape were under water. This supposition would explain the unburned end cap, unburned
electrical tape, and short length of good electrical insulation with the semi-conducting heat
matrix burned away. The experimental results of tape taken from the vessel and a new tape show
that when the bus wires arc to the matrix, the matrix heats up and the system ignites. Water had
accumulated on the aft port side of the vessel at various times. The chief steward testified that
ice had to be chipped out after fish processing cleaning procedures and that he believed the water
came down the elevator shaft. Thus, salt water most likely accumulated around the drain pipe
and entered the end cap leading to an electrical failure. This evidence shows that the tape had
failed some time earlier and, thus, was not the ignition source for this fire.

All evidence indicates that the fire originated in hold No.3. The RPU foam insulation in
contact with the pipe insulation and heat tape on the 2-inch diameter vertical drain pipe allowed
the fire to spread directly into the RPU foam. Thus, the Safety Board concludes that the ignition
source for the fire was the failure of the heat tape on the 2-inch diameter vertical drain pipe in
hold No.3 on the port side aft. In addition, had the RPU foam insulation in hold No.3 been
physically separated from the heat tape failure by a noncombustible material, the fire may not
have occurred. Therefore, the Safety Board believes that the Commercial Fishing Industry Vessel
Safety Advisory Committee should advise fishing vessel owners to inspect their vessels that use
heat tape to ensure the heat tapes are physically separated from RPU foam and other organic
combustible material insulations by a noncombustible material.
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Therefore, the National Transportation Safety Board recommends that the Commercial
Fishing Industry Vessel Safety Advisory Committee:

Advise fishing vessel owners to inspect their vessels that use heat tape to ensure
the heat tapes are physically separated from rigid polyurethane foam and other
organic combustible material insulations by a noncombustible material. (Class II,
Priority Action)(M-95-23)

Also, the Safety Board issued Safety Recommendations M-95-13 through -17 to the U.S.
Coast Guard; M-95-18 through -22 to the All Alaskan Seafoods, Inc.; and M-95-24 and -25 to
the National Fire Protection Association.

The National Transportation Safety Board is an independent Federal agency with the
statutory responsibility "to promote transportation safety by conducting independent accident
investigations and by formulating safety improvement recommendations" (Public Law 93-633).
The Safety Board is vitally interested in any action taken as a result of its safety
recommendations. Therefore, it would appreciate a response from you regarding action taken
or contemplated with respect to the recommendation in this letter. Please refer to Safety
Recommendation M-95-23 in your reply. If you need additional information, you may call (202)
382-6860.

Chairman HALL, Vice Chairman FRANCIS, and Member HAMMERSCHMIDT
concurred in this recommendation.




