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GRUPO DE EXPERTOS SOBRE MERCANCIAS PELIGROSAS (DGP)
VIGESIMOSEGUNDA REUNION
Montreal, 5 - 16 de octubre de 2009
Cuestion 2 del Formulacion de recomendaciones sobre las enmiendas de las Instrucciones
orden del dia:  Técnicas para el transporte sin riesgos de mercancias peligrosas por via aérea
(Doc 9284) que haya que incorporar en la edicion de 2011-2012
CONDICIONES RELATIVAS A MATERIAL MAGNETIZADO

[Nota presentada por Dangerous Goods Advisory Council (DGAC)]

RESUMEN

Debido a la falta de recursos, sélo se han traducido el resumen 'y las
enmiendas que figuran en los Apéndices

Con respecto al material magnetizado reglamentado por las Instrucciones
Técnicas para el transporte sin riesgos de mercancias peligrosas por via
aérea (Doc 9284), se propone aumentar la intensidad al valor necesario
para ocasionar una desviacién de la brdjula de mds de 2° a una distancia
de 4,6 m. Para los imanes con esta intensidad o mds se requeriria
aprobacioén de la autoridad nacional que corresponda del Estado de origen.

Medidas recomendadas al DGP: Se invita al DGP a examinar y adoptar
las modificaciones que se proponen en el Apéndice C.

1. INTRODUCTION

1.1 Based on discussions at the DGP Working Group of the Whole Meeting in Auckland
(DGP-WG09, 4 to 8 May 2009), it was generally agreed that there was a need to reconsider requirements
for magnetized materials (see DGP/22-WP/3, paragraph 3.2.4). These requirements have been in place for
many years and it was generally acknowledged that:

a) the threshold level for regulated magnetized material is low and currently regulated
levels were regarded as not posing a safety hazard for larger aircraft; however, effects
on smaller aircraft and helicopters may need further consideration. On large aircraft
the cargo area is, in general, approximately 4.6 m from the compass so that currently
regulated magnetized materials would not cause a deflection of more than 2 degrees
(a level regarded as safe);

b) metallic objects not intentionally magnetized may have sufficient magnetic strength
to be subject to the current magnetized material requirements (see Appendix A for
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1.2

1.3

2

h)

S

examples of information technology equipment meeting current magnetized material
criteria);

the requirements are difficult to apply in that to measure magnetic strength, the
material must be located away from other metallic objects which may influence
compass or gaussmeter readings;

the requirements are confusing for both shippers and carriers so that often the
requirements are not complied with;

aircraft of all sizes (including small aircraft and helicopters) have operated safely,
without incident, for 24 years in the US under domestic, air transport regulations
where magnetized material covered by the Technical Instructions magnetized
material requirements (i.e., materials causing a compass deflection of 2 degrees or
less at 4.6 meters) are treated as non-dangerous;

considering that other avionic equipment sensitive to magnetic effects must already
be shielded from electromagnetic effects, magnetic compasses are the only aircraft
devices that are of concern;

two types of compasses are installed on transport aircraft — the compass typically
installed above the windscreen in the cockpit (standby compass) and the
gyrostabilized compass that takes its readings from magnetic field sensing devices
remote from the cockpit (usually out on the wing or in the tail). With the readings for
the gyrocompass measured remotely, these compasses, even on small aircraft, are
generally unaffected by magnetic strengths currently regulated under the Technical
Instructions. For example, the remote compass sensing devices on small aircraft
(maximum payload 900 kg, wingspan 15.8m) operated by a major US cargo aircraft
operator is 6.1 m from the aircraft cabin so that a magnetic material causing a
compass deflection of 2 degrees at 4.6 m would produce a maximum deflection of
approximately 1 degree on the small aircraft gyrocompass when the cargo is oriented
and stowed to produce the greatest deflection; and

with airworthiness standards accepting both types of compasses, when installed,
suitable for aircraft use if they are accurate to + 10 degrees, it was acknowledged that
aircraft compasses are not precision instruments but rather are intended to give
general aircraft headings. They are not used for navigational purposes under normal
conditions. Increasing the magnetic strength threshold would not render the
compasses inoperable.

On the basis of the comments received, DGAC agreed to prepare a comprehensive draft
proposal on magnetized material for consideration. DGAC has prepared the draft revised proposal in
Appendix B on magnetized material. The proposal showing amendments to existing requirements is
shown in Appendix C. The proposal includes substantive amendments as well as amendments intended to
improve the understanding of the requirements.

The primary substantive amendments revise the requirements so that:

a)

magnetized materials with a strength of 0.418 A/m or less at 4.6 m (0.00525 gauss or
2 degrees compass deflection) are no longer subject to the Technical Instructions;
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b) consistent with the existing notes in Part 2;9.2.1(d) and Part 7;2.10, greater emphasis
is placed on the need to verify compass accuracy in the case of helicopters; and

¢) aprovision for the transport of magnetized material with a strength in excess of 0.418
A/m under an approval by the Appropriate National Authority was added based on
informal communications indicating a need to transport higher magnetic strength
materials. [Note.— DGAC has no direct experience in transporting such materials
but has included them to make the proposal comprehensive. See discussion in
paragraph 1.5. See also the pilot report in Appendix D for a case appearing to
involve higher strength magnetized material.]

1.4 The following revisions are introduced to improve understanding of the magnetized
material requirements:

a) gauss is proposed as the primary unit of measure for magnetized material. This unit
is in more common usage than the A/m measure and is the unit normally read out by
devices measuring magnetic strength;

b) existing advice on how to measure magnetic strength as currently provided in the
second half of PI 902 under “Determination of Shielding Requirements” has been
simplified and moved to 2;2.9.2.1(d). This is an editorial change proposed because
information on measurements relating to classification criteria (e.g., see 2;3.3,
determination of flash point) are normally included in Part 2;

c) with only magnetized material above 0.00525 gauss at 4.6 m proposed for regulation
(i.e., forbidden to be transported by air except when authorized by an appropriate
authority), the entry for UN 2807 is revised and a new Special Provision is proposed;

d) the remainder of Packing Instruction 902 (the first part) was simplified and
incorporated in the new Special Provision making Packing Instruction 902
unnecessary; and

e) 7;2.10 is revised to take account of the change in regulated levels of magnetic
strength.

1.5 Although not an area where DGAC has direct experience, it is noted that there are
occasions when magnetized materials with a strength in excess of 0.418 A/m at 4.6 m are transported and
such materials require transport by air. The present magnetized material requirements limit the permitted
deflection on compasses to 2 degrees. Magnetic field decreases exponentially with an increase in distance
as measured from the compass. On larger aircraft there are locations where higher strength magnetic
materials may be stowed without adversely affecting compasses more than 2 degrees. For this reason,
DGAC has proposed an approval provision for higher magnetic strength materials.

1.6 For aircraft such as helicopters where the cockpit compass and magnetic sensing units for
the gyrostabilized compass may both be located closer to cargo compartments than is common on fixed
wing aircraft, special procedures may be necessary. As acknowledged by the existing note under
2;2.9.1(d), even currently unregulated steel parts could affect compass readings. It is common practice for
the pilot on any aircraft to check compass readings against other aircraft heading devices prior to
operation independent of whether the pilot is notified of the presence of magnetized material. If unusual
compass readings are noted, the accepted procedure is to carry out an aircraft swing to recalibrate the
compasses. Such an operation is not unreasonable for helicopters, especially considering the low
frequency with which a helicopter operator might be confronted with an abnormal compass reading.
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2. DISCUSSION OF COMMENTS RECEIVED AT DGP WG09

2.1 Comments by one member appear to suggest that the amendments DGAC is proposing
will affect the compass in a manner that will render it useless in an extreme air emergency such as a total
power failure. This is clearly not the case. First, on larger aircraft, the distance separating the standby
compass and the closest location in the cargo area is generally sufficient to ensure that the highest
compass deviation will not exceed 2 degrees (the currently authorized deviation) even in the case of the
strongest magnetic material proposed to be considered non-dangerous. Second, the effects on smaller
aircraft will not render the compass ineffective in providing a general indication of the aircraft heading.
The compass is not a precision navigational tool and even under proper working conditions some degree
of inaccuracy is acceptable under avionics regulations (+10 degrees). An electrical failure will itself cause
changes in the compass readings as the compass will have been calibrated with cockpit equipment
producing an electromagnetic field. When this equipment ceases to operate, the compass will likely go
out of calibration, providing direction readings differing from the readings given in normal circumstances.
However, it would continue to provide reliable information on the relative direction of the aircraft. The
same would be true if magnetized materials were present. The compass would continue to give an
indication of the relative direction of the aircraft. The presence of magnetic material on an aircraft in such
an emergency while possibly causing some change in the compass reading would not override this
functionality. In the case of both large and small aircraft, the gyrostabilized compass is not significantly
affected by the levels of magnetic material proposed to be treated as non-dangerous.

2.2 One member identified several power failure emergency incidents where it was suggested
use of the compass was important. DGAC has studied available information on incidents brought to
DGAC’s attention. The incidents along with DGAC observations include:

a) American Airlines Flight AAL 268 was en route from Seattle-Tacoma to New York
when an electrical problem developed. At the time of the diversion to O'Hare the
aircraft had flown on batteries for 1 hour and forty minutes even though the
instructions indicated the battery system was reliable for 30 minutes. At that time, the
aircraft's Instrument Landing System (ILS) receivers were reportedly inoperative.
The crew made a visual landing at Chicago O'Hare. Observation: There is nothing in
the US NTSB report indicating the compass played a meaningful role in safe landing
of the aircraft.

b) A BA A319 suffered a 90 second power failure on a flight from London to Budapest.
After power was regained the plane flew on to its destination. The UK investigating
body noted in its report that “The flight crew had not received any formal training on
how to operate A320-family aircraft by sole reference to the standby instruments
[i.e., including the standby compass in the cockpit].” Observation: Apparently current
training requirements do not require training to operate the aircraft solely using
standby equipment. There was nothing in the available literature to suggest the
compass played a role in correcting the situation.

¢) United Airlines Flight 731 (A320) was forced to return to Newark NJ the night of 25
January 2008 shortly after departure. The flight crew landed the jetliner without
further incident, and there were no injuries. The captain's primary flight display
(PFD) and navigational display (ND), along with the upper electronic centralized
aircraft monitoring (ECAM)2 display, went blank. The ND for the first officer
remained functional. Observation: There is no indication the compass played a
meaningful role in safely landing the aircraft.
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d) United Airlines 767 incident involving power failure and safe landing in Bogota,
Columbia (no report available from IFAPA and none located in a search).

2.3 In conclusion, none of the available reported incidents identify the compass as a critical

device during the severe emergencies reported. In any case, even with magnetized material present, the
standby compass would have been operative should it have been needed.
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APENDICE A
Annex |
Examples of IT Equipment that Meet ICAO Magnetized Material Criteria
Max Max Max Max
Gauss @ Compass Gauss@ Compass
21 M D@ 2.1M 4.6 M D @ 4.6M
0.0028 0.7 0.0004 0.152381 1295 mm X
0.0074 1.85 0.0018 0.685714 1630 mm X
0.0024 0.6 0.001 0.380952 1860 mm X
0.0032 0.8/ 0.00148 0.56381 1607 mm X
0.0025 0.625 0.001 0.380952 1100 mm X
0.0048 1.2 0.0006 0.228571 1575 mm X
0.0035 0.875 0.0003 0.114286 1803 mm X
0.0024 0.6 0.0004 0.152381/2209 mm X
0.0029 0.725 0.0004 0.152381/1765 mm X
0.0058 1.45  0.00154 0.586667 1295 mm X
0.0026 0.65 0.0004 0.152381 1168 mm X
0.0058 1.45/  0.00084 0.32/1447 mm X
0.004 1 0.001 0.380952 1444 mm X
0.0028 0.7 0.0004 0.152381 1295 mm X
0.0071 1.775 0.0006 0.228571 1200 mm X
0.0054 1.35| 0.00043 0.16381 1625 mm X
0.0076 1.9 0.0004 0.152381
0.006 1.5 0.00103 0.392381/2921 mm X
0.00836 2.09/ 0.00139 0.529524 2901 mm X
0.00532 1.33 0.0005 0.190476/3620 mm X
0.00385  0.9625 0.0004| 0.152381/1486 mm X
0.01832 458/  0.00239 0.910476 1219 mm X
0.00299  0.7475/ 0.00035 0.133333 1334 mm X
0.01119  2.7975| 0.00155 0.590476 1829 mm X
0.006 1.5 0.00078 0.297143/1054 mm X
0.00333  0.8325  0.00038 0.144762 1219 mm X
0.00585  1.4625 0.0005 0.190476 1327 mm X
0.0028 0.7  0.00028 0.106667 1226 mm X
0.02241 56025  0.00382 1.455238 3620 mm X
0.0023 0.575  0.00044 0.167619 1219 mm X
0.00865  2.1625/ 0.000105 0.04/1930 mm X
0.01195  2.9875| 0.00178 0.678095 2032 mm X

lower gauss - 0.002 gauss equivalent to 0.5 degree deflection at 2.1 M
upper gauss - 0.00525 equivalent to a 2 degree deflection at 4.6 m

Observations:

Packaged Product Dimension

818 mm X 2209 mm
1030 mm X 1984 mm
1030 mm X 2210 mm
937 mm X 2299 mm
655 mm X 1790 mm
1065 mm X 1985 mm
1041 mm X 2000 mm
1041 mm X 1978 mm
1041 mm X 1978 mm
912 mm X 2215 mm
787 mm X 2025 mm
1079 mm X 2250 mm
965 mm X 2125 mm
818 mm X 2209 mm
723 mm X 2159 mm
1016 mm X 2219 mm

1219 mm X762 mm X 1447 mm

2426 mm X 2959 mm

2146 mm X 2959 mm
2134 mm X 1956 mm
1219 mm X 1962 mm
1200 mm X 2470 mm
1219 mm X 1556 mm
1334 mm X 2470 mm

1016 mm X 2165 mm
914 mm X 1346 mm

1200 mm X 2267 mm
914 mm X 1454 mm
2419 mm
1200 mm
1187 mm
1048 mm

X 2953 mm
X 2470 mm
X 2673 mm
X 2470 mm
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Packaged
Gross Mass
332 kg
867 kg
1176 kg
1000 kg
923 kg
1234 kg
633 kg
632 kg
545 kg
475 kg
1318 kg
325 kg
1012 kg
332 kg
167 kg
1025 kg
113 kg
5756.7KG
1906.8KG
3373.2KG
801.3KG
862.6KG
460.8KG
1493KG
503KG
224.7KG
641KG
435.8
4687KG
1234KG
919.4KG
1060.1

0.002 0.5
0.00525 2

(1) These items would not normally be transported on small aircraft. They have considerable mass.
For example, the Cessna Caravan 208B commonly used in the US for cargo air transport has a payload

of approximately 900 kg.

Those items that could fit on

(2) Most of these items hawe relatively low magnetic strength readings, even within the limits in the

ICAO TI. The mainframe with a mass of 4687 KG would likely need to be located in the center of the
cargo area for stability purposes, even on a large a
(8) The equipment described above would generally not fit on small aircraft due to cargo door size

limitations.

0.001
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APENDICE B

PROPUESTA DE ENMIENDA DE LAS CONDICIONES
RELATIVAS A MATERIAL MAGNETIZADO

Enmiéndense las Instrucciones Técnicas segtin se indica a continuacién:

1. Enmiéndese 2;9.2.1 d) para que diga lo siguiente:

d)

Material magnetizado: todo material que, al embalarlo para transportarlo por via aérea, tiene un campo magnético
superior a 0,00525 gauss a una distancia de 4,6 m de cualquier punto de la superficie del bulto preparado.

La intensidad del campo magnético del material magnetizado debe medirse con un gaussémetro de sensibilidad
suficiente para medir campos magnéticos superiores a 0,0005 gauss con una tolerancia de *+ 5%, o con una brijula
magnética de sensibilidad suficiente para leer toda variacién de 2°, de preferencia en incrementos de 1° 0 menos.
Una lectura de gaussémetro de 0,00525 gauss a una distancia de 4,6 m se considera equivalente a una desviacion
de brujula de 2°a 4,6 m.

Las mediciones deben llevarse a cabo en una zona sin interferencias magnéticas, aparte del campo magnético
terrestre. El material embalado se rota 360° sobre su plano horizontal manteniendo una distancia de 4,6 m entre el
aparato medidor y un punto de la superficie externa del bulto. Cuando se utiliza una brudjula, el material y la brudjula
deben alinearse en direccién Este/Oeste. Cuando la lectura més alta es 0,00525 gauss 0 menos, o la desviacién
maéaxima de la brijula es 2° 0 menos, el material embalado no esta sujeto a las presentes Instrucciones.

Cuando la intensidad maxima del campo magnético que se ha medido es superior a 0,00525 gauss:
1) puede utilizarse blindaje hasta que se haya alcanzado una lectura de 0,00525 gauss 0 menos; 0

2) el material puede volver a embalarse con otro material de modo que la intensidad total del campo magnético del
nuevo bulto sea igual a 0,00525 o inferior.

Cuando la intensidad maxima del campo magnético del bulto se reduce a 0,00525 gauss 0 menos, el bulto no esta
sujeto a las presentes Instrucciones.

Nota.— Aun cuando no se ajusten a la definicion de material magnetizado, las masas de metales ferromagnéticos
tales como automoviles, piezas de automovil, vallas y tuberias metalicas y material de construccion metalico
pueden afectar a las brdjulas de las aeronaves, del mismo modo que pueden afectarlas los bultos o articulos de
material magnetizado que individualmente no se ajusten a la definicion de material magnetizado pero que en su
conjunto si respondan a dicha definicion. Los explotadores de aeronaves deberian someter a verificacion sus
brdjulas cuando se transporten grandes cantidades de piezas de metal y, de ser necesario, deberian considerarse
alternativas para la estiba. Si la aeronave que se utiliza no tiene las unidades detectoras del compas magistral en
un emplazamiento remoto ampliamente distante (es decir, mas de 4, 6 m) de los lugares en que esta emplazada la
carga (p. €j., helicépteros), deberian efectuarse un giro especial de la aeronave y una calibracion de compds
después de estibar la carga y antes del vuelo.

2. Enmiéndese la entrada correspondiente a Material magnetizado en la tabla para que diga lo siguiente:

Dis- Grupo Aeronaves de pasajeros Aeronaves de carga
Discre- posi- de Canti- Cantidad Instruc- Cantidad
Clase pancias ciones emba- dad neta ciones neta
Nam. o Riesgo esta- espe- laje excep- Instrucciones maxima de maxima
Denominacién ONU. | division | secundario Etiquetas tales ciales ONU tuada de embalaje por bulto embalaje por bulto
1 2 3 4 5 6 7 8 9 10 11 12 13
Material 2807 9 Material AXXX
magnetizado magnetizado
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3. Aniddase la nueva disposicion especial AXXX en la Parte 3;3 para que diga lo siguiente:

IT  ONU

AXXX El transporte por via aérea de material magnetizado esta prohibido, salvo cuando se cuenta con la
aprobacién de la autoridad que corresponde del Estado de origen, de conformidad con las condiciones
establecidas por ella.

Cuando sea posible, los imanes, cualquiera sea la intensidad de su campo magnético, deberian
transportarse de modo que se hayan colocado shunts magnéticos o que las polaridades de cada dispositivo
estén en sentido contrapuesto.

Cuando la intensidad maxima del campo magnético del bulto es superior a 0,00525 gauss a una distancia
de 4,6 m, puede utilizarse blindaje u otro medio hasta que se haya alcanzado una lectura de 0,00525 gauss
0 menos, en cuyo caso el bulto no esta sujeto a las presentes Instrucciones.

4. Suprimase la Instruccion de embalaje 902.

5. Enmiéndese 7;2.10 para que diga lo siguiente:

2.10 CARGA DE MATERIAL MAGNETIZADO

Salvo cuando se cuente con la aprobacién de la autoridad que corresponda del Estado de origen, el material magnetizado
no debe cargarse a bordo de las aeronaves. La estiba debe ajustarse a las condiciones especificadas en la aprobacion para
autorizar el transporte.

Nota.— Aun cuando no se ajusten a la definicién de material magnetizado, las masas de metales ferromagnéticos
tales como automodviles, piezas de automdvil, vallas y tuberias metalicas y material de construcciéon metalico pueden afectar
a las brajulas de las aeronaves, del mismo modo que pueden afectarlas los bultos o articulos de material magnetizado que
individualmente no se ajusten a la definicion de material magnetizado pero que en su conjunto si responden a dicha
definicién. Los explotadores de aeronaves deberian someter a verificacion sus brdjulas cuando se transporten grandes
cantidades de piezas de metal y, de ser necesario, deberian considerarse alternativas para la estiba. Si la aeronave que se
utiliza no tiene las unidades detectoras del compas magistral en un emplazamiento remoto ampliamente distante (es decir,
mas de 4, 6 m) de los lugares en que esta emplazada la carga (p. €/., helicdpteros), deberian efectuarse un giro especial de
la aeronave y una calibracion de compas después de estibar la carga y antes del vuelo.
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APENDICE C

PROPUESTA DE ENMIENDA DE LAS CONDICIONES RELATIVAS A MATERIAL
MAGNETIZADO (VERSION CON TACHADO Y SUBRAYADO)

Parte 2

CLASIFICACION DE MERCANCIAS PELIGROSAS

Capitulo 9

CLASE 9 — SUSTANCIAS Y OBJETOS PELIGROSOS VARIOS

9.2 ASIGNACION A LA CLASE 9

d) Material magnetizado: todo material que, al embalarlo para transportarlo por via aérea, tiene un campo magnético
minimo-de-0;159-A/m superior a 0,00525 gauss a una distancia de 2,4 4,6 m de cualquier punto de la superficie del

bulto preparado-{véase-tambiénta-ltnstruccion-de-embalaje-902).

La intensidad del campo magnético del material magnetizado debe medirse con un gaussémetro de sensibilidad
suficiente para medir campos magnéticos superiores a 0,0005 gauss con una tolerancia de + 5%, o con una brdjula
magnética de sensibilidad suficiente para leer toda variacién de 2°, de preferencia en incrementos de 1° 0 menos.
Una lectura de gaussémetro de 0,00525 gauss a una distancia de 4,6 m se considera equivalente a una desviacion
de compas de 2°a 4,6 m.

Las mediciones deben llevarse a cabo en una zona sin interferencias magnéticas, aparte del campo magnético
terrestre. El material embalado se rota 360° sobre su plano horizontal manteniendo una distancia de 4,6 m entre el
aparato medidor y un punto de la superficie externa del bulto. Cuando se utiliza una brujula, el material y la brdjula
deben alinearse en direccién Este/Oeste. Cuando la lectura mas alta es 0,00525 gauss 0 menos, o la desviacién
maxima de la brajula es 2° 0 menos, el material embalado no esta sujeto a las presentes Instrucciones.

Cuando la intensidad maxima del campo magnético gue se ha medido es superior a 0,00525 gauss:

1) puede utilizarse blindaje hasta que se haya alcanzado una lectura de 0,00525 gauss 0 menos; o0

2) el material puede volver a embalarse con otro material de modo que la intensidad total del campo magnético del
nuevo bulto sea igual a 0,00525 o inferior.

Cuando la intensidad maxima del campo magnético del bulto se reduce a 0,00525 gauss o menos, el bulto no esta
sujeto a las presentes Instrucciones.

Nota.— Aun cuando no se ajusten a la definicién de material magnetizado, las masas de metales ferromagnéticos
tales como automowles piezas de automow/ vallas y tuber/as metal/cas y mater/al de construccmn metalico
pueden € 1
ms#umemes—deaemnaves—eeneﬁetameme afectar a las erJulas—Adema& de las aeronaves, del mismo modo que
pueden afectarlas los bultos o articulos de material magnetizado que individualmente no se ajusten a la definicion
de material magnetizado pero que en su conjunto si respondan a dicha definicion—también-pedran-estar-sujetos-a
los-requisitos-especiales-de-estibadel-explotador. Los explotadores de aeronaves deberian someter a verificacion
sus brdjulas cuando se transporten grandes cantidades de piezas de metal y, de ser necesario, deberian
considerarse alternativas para la estiba. Si la aeronave que se utiliza no tiene las unidades detectoras de compds
magistral en un emplazamiento remoto ampliamente distante (es decir, mas de 4, 6 m) de los lugares en que esta
emplazada la carga (p. ej.. helicdpteros). deberian efectuarse un giro especial de la aeronave y una calibracion de
compas después de estibar la carga y antes del vuelo.
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Parte 3

LISTA DE MERCANCIAS PELIGROSAS,
DISPOSICIONES ESPECIALES
Y CANTIDADES LIMITADAS Y EXCEPTUADAS

Dis- Grupo Aeronaves de pasajeros Aeronaves de carga
Discre- posi- de Canti- Cantidad Instruc- Cantidad
Clase pancias ciones emba- dad neta ciones neta
Nam. o Riesgo esta- espe- laje excep- Instrucciones maxima de maxima
Denominacion ONU. divisién | secundario Etiquetas tales ciales ONU tuada de embalaje por bulto embalaje por bulto
1 2 3 4 5 6 7 8 9 10 11 12 13
Material 2807 9 Material AXXX EO 902 Sin 902 Sin
magnetizado magnetizado limitacion limitacién
Capitulo 3

DISPOSICIONES ESPECIALES

Tabla 3-2. Disposiciones especiales

IT  ONU

AXXX El transporte por via aérea de material magnetizado estd prohibido, salvo cuando se cuenta con la
aprobacion de la autoridad que corresponde del Estado de origen, de conformidad con las condiciones
establecidas por ella.

Cuando sea posible, los imanes, cualquiera sea la intensidad de su campo magnético, deberian
transportarse de modo gue se hayan colocado shunts magnéticos o gue las polaridades de cada dispositivo
estén en sentido contrapuesto.

Cuando la intensidad maxima del campo magnético del bulto es superior a 0,00525 gauss a una distancia
de 4,6 m, puede utilizarse blindaje u otro medio hasta que se haya alcanzado una lectura de 0,00525 gauss
0 menos, en cuyo caso el bulto no estd sujeto a las presentes Instrucciones.
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Parte 4

INSTRUCCIONES DE EMBALAJE

Capitulo 9

CLASE 7 — MATERIAL RADIACTIVO

902 INSTRUCCION DE EMBALAJE 902 902

Nota.— Es dudoso que actualmente sigan utilizandose magnetrones y células fotoeléctricas con
imanes de campo magnético de alta intensidad.

Se consideré innecesario dado que se requeriria una aprobaciéon para transportar material
magnetizado reglamentado.
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Toda la seccién titulada “Determinacion de los requisitos respecto a blindaje” se simplificé y se
trasladé a 2;2.9.2.1(d).

Parte 7

OBLIGACIONES DEL EXPLOTADOR

Capitulo 2

ALMACENAMIENTO Y CARGA

2.10 CARGA DE MATERIAL MAGNETIZADO

embala]te—gez— Salvo cuando se cuente con Ia aprobamon de Ia autorldad que corresponda deI Estado de origen, eI materlal
magnetizado no debe cargarse a bordo de las aeronaves. La estiba debe ajustarse a las condiciones especificadas en la
aprobacién para autorizar el transporte.

Nota.— Aun cuando no se ajusten a la definicién de material magnetizado, las masas de metales ferromagnéticos
tales como automowles p/ezas de automowl vallas y tuberias metal/cas y mater/al de construcaon metélico pueden estaf

afectar a las brdjulas de las aeronaves, del mismo modo que pueden afectar/os /os
bultos o articulos de mater/al magnet/zado que individualmente no se ajusten a la definicion de material magnetizado pero
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que en su conjunto si responden a dicha definicié
explotader. Los explotadores de aeronaves deberian someter a ver:f:cac:on sus brululas cuando se transporten qrandes
cantidades de piezas de metal y, de ser necesario, deberian considerarse alternativas para la estiba. Si la aeronave que se
utiliza no tiene las unidades detectoras del compas magistral en un emplazamiento remoto ampliamente distante (es decir,
mas de 4, 6 m) de los lugares en que estd emplazada la carga (p. ej., helicdpteros), deberian efectuarse un giro especial de
la aeronave y una calibracion de compas después de estibar la carga y antes del vuelo.
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APENDICE D
MAGNETIZED MATERIAL REPORT
The following was reported by a pilot on a 747-400 passenger aircraft on an international flight. For this
aircraft design a significant distance (i.e. more than 4.6 meters) between the cargo and the cockpit is
expected.

The pilot provided the following narrative:

“shortly before departure I was presented with 3 hazmat manifests for magnetized
materials totalling almost 6000 pounds.

I checked the compass against the fmc and found that they differed by 7 degrees. I
considered this excessive and called SAMC through dispatch to report the discrepancy
and wrote it up. SAMC’s solution was to defer the standby compass.

The magnetic deviation reduced to 0-4 degrees once away from the gate.”
Comments/observations:
1. Considering that the cargo compartment would have been more than 4.6 meters from the standby
compass, a maximum measured deflection of 7 degrees suggests at least one and possibly all three
shipments of magnetized material exceeded the limits of what is permitted to be transported under the
ICAO TI and exceeds the limiting level being proposed by DGAC. This suggests a need to transport
higher strength magnetic material than is currently authorized by the ICAO TIL

2. In spite of the compass deviation, the aircraft continued its operation, which is believed to have
involved a trans oceanic flight.

3. The “fmc” (flight management computer) was considered reliable even though magnetized
materials of a strength prohibited for air transport were present on the aircraft.

4. The reduced deviation to 0 — 4 degrees was probably due to alignment of the earth’s magnetic
field and that of the magnetic material.

— FIN —





