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TPEBOBAHUSA B OTHOINEHNU HAMAT'HUYEHHOI'O MATEPHUAJIA
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AHHOTAIUA
(B cBsI3H ¢ OrpaHUYCHHBIMU PECYPCaMH MEPEBEICHBI TOJILKO aHHOTAIIUS
u no6apnenus B u C)

JlaHHOE NpeUIoKeHNEe IPEeayCMaTPUBAET BO3MOXKHOCTh ITOBBIIIEHHUS HANPSDKEH-
HOCTH TIOJS MarHUTHBIX  MaTepUajoB, pEryIUpyeMmbIX exnuueckumu
UHCMPYKYUAMU 1O Oe30NACHOU Nepeeo3Ke ONACHbIX epy308 N0  6030YXY
(Doc 9284), mo ypoBHs, BBI3BIBAIONIETO OTKJIOHEHHE CTPENKH Kommaca Oosee
yeMm Ha 2° Ha paccrossHuu 4,6 M. IlepeBo3ka MarHWTOB C Takoil unu Oosee
BBICOKOW HAmNpsDKEHHOCTBIO MMOJsl TpeOyeT YTBEpXKIEHHS COOTBETCTBYIOLIMM
HaIlMOHAJIBbHBIM MTOJTHOMOYHBIM OPTaHOM TOCYAapCTBa OTIPABICHHUS.

HedictBuss DGP: I'pynme skcnmeptoB DGP mpenmaraercs paccMOTpeTh H
NPUHATh U3MEHEHUS, peaaraemMele B 1ooasnenuu C.

1. INTRODUCTION

1.1 Based on discussions at the DGP Working Group of the Whole Meeting in Auckland
(DGP-WGO09, 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);
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b)

2)

h)
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metallic objects not intentionally magnetized may have sufficient magnetic strength
to be subject to the current magnetized material requirements (see Appendix A for
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.
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1.3 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;

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

¢) a provision 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;

¢) 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
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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.

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.
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¢) 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.

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).

23 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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JOBABJIEHHME 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 Packaged Product Dimension
0.0028 0.7 0.0004 0.152381 1295 mm X 818 mm X 2209 mm
0.0074 1.85 0.0018 0.685714 1630 mm X 1030 mm X 1984 mm
0.0024 0.6 0.001 0.380952 1860 mm X 1030 mm X 2210 mm
0.0032 0.8 0.00148  0.56381 1607 mm X 937 mm X 2299 mm
0.0025 0.625 0.001| 0.380952 1100 mm X 655 mm X 1790 mm
0.0048 1.2 0.0006 0.228571 1575 mm X 1065 mm X 1985 mm
0.0035 0.875 0.0003' 0.114286 1803 mm X 1041 mm X 2000 mm
0.0024 0.6 0.0004 0.152381/2209 mm X 1041 mm X 1978 mm
0.0029 0.725 0.0004 0.152381 1765 mm X 1041 mm X 1978 mm
0.0058 1.45  0.00154 0.586667 1295 mm X 912 mm X 2215 mm
0.0026 0.65 0.0004' 0.152381 1168 mm X 787 mm X 2025 mm
0.0058 1.45 0.00084 0.32 1447 mm X 1079 mm X 2250 mm
0.004 1 0.001| 0.380952 1444 mm X 965 mm X 2125 mm
0.0028 0.7 0.0004 0.152381 1295 mm X 818 mm X 2209 mm
0.0071 1.775 0.0006 0.228571 1200 mm X 723 mm X 2159 mm
0.0054 1.35 0.00043  0.16381 1625 mm X 1016 mm X 2219 mm
0.0076 1.9 0.0004 0.152381 1219 mm X762 mm X 1447 mm
0.006 1.5, 0.00103 0.392381 2921 mm X 2426 mm X 2959 mm
0.00836 2.09 0.00139 0.529524 2901 mm X 2146 mm X 2959 mm
0.00532 1.33 0.0005 0.190476 3620 mm X 2134 mm X 1956 mm
0.00385 0.9625 0.0004 0.152381 1486 mm X 1219 mm X 1962 mm
0.01832 4.58 ~ 0.00239| 0.910476 1219 mm X 1200 mm X 2470 mm
0.00299 0.7475 0.00035 0.133333 1334 mm X 1219 mm X 1556 mm
0.01119 2.7975 0.00155 0.590476 1829 mm X 1334 mm X 2470 mm
0.006 1.5 0.00078 0.297143 1054 mm X 1016 mm X 2165 mm
0.00333 0.8325  0.00038 0.144762/1219 mm X 914 mm X 1346 mm
0.00585 1.4625 0.0005 0.190476 1327 mm X 1200 mm X 2267 mm
0.0028 0.7 0.00028 0.106667 1226 mm X 914 mm X 1454 mm
0.02241 5.6025 0.00382 1.455238 3620 mm X 2419 mm X 2953 mm
0.0023 0.575 ~ 0.00044 0.167619/1219 mm X 1200 mm X 2470 mm
0.00865 2.1625 0.000105 0.04 1930 mm X 1187 mm X 2673 mm
0.01195 2.9875 0.00178 0.678095 2032 mm X 1048 mm X 2470 mm

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:
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Appendix A
English only

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 have 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
(3) The equipment described above would generally not fit on small aircraft due to cargo door size

limitations.

0.001
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JOBABJIEHUE B

INPEJJIATAEMBIE ITOITPABKHM K TPEBOBAHUMAM B OTHOIIEHNHA
HAMATHHUYEHHOI'O MATEPHUAJUIA

H3menuts TexHuueckue HUHCTPYKIHWH, KaK YKa3aHO HUIKE:

W3mennts 1. 9.2.1 d) gactu 2 u chopMyTHPOBATH CIACAYIOMUM 00pa3oM:

HamarHunyeHHbIi MaTepuan — nobov matepuan, HanpsXXeHHOCTb MarHUTHOrO MONs KOTOPOro Mpu ynakoBbiBaHUW
AN BO3dylWHOW nepeBo3ku cocTtaenset 6onee 0,00525 raycc Ha pacctosHum 4,6 M oT nobon TOUKM Ha
NMOBEPXHOCTU rPy30BOro MecTa.

HanpsikeHHOCTb  MarHMTHOTO  MOMS  HaMarHWYeHHbIX MaTepuarnoB [OOMMKHA U3MEpPSiTbCA  rayCCMeTPOM,
YyBCTBUTENbHOCTb KOTOPOro AOCTaTOMHAa ANS U3MepeHus MarHuTHbix nonen cebiwe 0,0005 raycc B npegenax
gonycka nmic UM MUHYC 5 %, vnv MarHMTHbIM KOMMAcoM, YYBCTBUTENbHOCTb KOTOPOro AoctaTtodHa Aansi
onpenerneHns U3MeHeHUs nokasaHuin B npeaenax 2°, xxenatenbHo Npy yBenuyeHnn nokasaHuin Ha 1°, unm Touxee.
MokasaHune rayccmeTpa, coctasnsiowee 0,00525 raycc Ha pacctosHuuM 4,6 M, cuMTaeTcs 3KBMBANEHTHbIM
OTKIIOHEHWIO CTPENKM KoMnaca Ha 2° Ha paccTosiHum 4,6 M.

M3amepeHuns 4OmMKHbI NPOU3BOAUTLCS B 30HE, CBODOOAHONM OT KakmMx-NMMBOo MarHUTHbIX MOMEX, KPOME MarHUTHOro Monsi
3emMnn. YNakoBaHHbI MaTepuan nosopayumBaeTcss Ha 360° B ropus3oHTanbHOW MNMOCKOCTU C BblAEpXXUBaAHUEM
paccTosiHust B 4,6 M Mexay uamepuTenbHbIM YCTPOMCTBOM U OGO TOYKOM HA BHELUHEN MOBEPXHOCTU YMAKOBKW.
Mpy ncnonb3oBaHMM KOMMaca matepuan M KoMmac AOMKHbI pacrnonaraTbCsl N0 OOHOW MWHUKM B HamnpabeHuu
BOCTOK/3anaf. Ecnu HauBbiCliee nokasaHue u3MepuTenbHoro yctpoictea coctasnseT 0,00525 raycc unm meHee
UMM ecnn mMakcumaribHOe OTKIOHEHWE CTPENKM KoMmraca COCTaBnsieT 2° UMM MeHee, yNakoBaHHbIA MaTepuan He
nognagaet nof AeNCTBUE HACTOALMX VIHCTPYKUMIA.

B Tex cnyyasx, korga MakcumaribHas HanpsikeHHOCTb MarHUTHOrO Norns ynakoBku npesblwaeT 0,00525 raycc:

1) MoXxeT NMpoM3BOAWUTBECS COOTBETCTBYIOLLEE IKPAHMPOBaHWE A0 TeX Mnop, noka He GyaeT AOCTUIHYTO MokasaHue
0,00525 raycc; unun

2) wmaTtepuan MoxeT 6bITb NepeynakoBaH ¢ ApPYruM MaTepuarnoM ¢ TeM, YTobbl obLasi HanpsPKEHHOCTb MarHUTHOTO
nonsi HoBow ynakoBku coctasnsana 0,00525 raycc unn mexee.

Ecnun nsmepeHHass makcumanbHas HanpsKEeHHOCTb MarHUTHOro nons ynakosku coctaenseT 0,00525 raycc wnu
MeHee, fjaHHasa ynakoBKka He noanagaeT nop AencTBue HacToAWmUX VHCTPYKLWIA.

lMpumeyvaHue. Maccbl ¢heppomacHUMHbLIX Memaros, makue Kak asmomobusu, asmomoburibHbie Yacmu,
Memannuyeckue oegpaxoeHusi, mpybonposodsbl U Mamepuasn Memarudyeckux KOHCmpyKuud, daxe ecru OHU He
coomeemcmeytom ornpedenieHUrw HaMagHU4YeHHO20 Mamepuarna, Mo2ym e/usimb Ha KOMIachkl 8030yWHO20 CyOHa,
pasHoO KaKk U yrnakoeKu unu 37eMeHmbl Mamepuana, Komopbie Mo omoenbsHOCMU He Ccoomeemcmaylom
onpederieHU0 HaMagHUYeHHO20 Mamepuarna, a 8 COBOKynHoCmu Mo2ym coomeemcmeosamb — eMy.
OkcnnyamaHmam 8030yWHbIX cydos criedyem rpogepsimb C80U KOMnachkl npu rnepesoske 60bwo20 Konudyecmsa
Memarnnu4yeckux coeduHeHul U rnpedycmampueamb B03MOXHOCMbL anbmepHamusHoU yknadku, eciu 3mo
cyumaemcs HeobxoldumbiM. Ecnu ocHoeHbie 6roKu uYyscmeumeribHbIX 371IeMEeHMOo8 Komraca UCMob3yemMo2o
8030yWHO20 cyOHa He Haxo0smcsi Ha docmamoy4yHoMm ydaneHuu (m. e. Ha paccmosiHuu 6ornee yem 4,6 M) om
Mecma pa3MmeweHuUs: epy3a (Harpumep, 8 eepmorieme), mo rocse no2pys3ku u reped noremom npoussooumcs
crieyuarnbHbIl pa3gopom 8030yWHO20 cyOHa O ycmpaHeHusi desuayuu Komraca.
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2. 3mennTs 3amnuce B Ta6m/1ue, OTHOCAIIYIOCA K HAMAarHUYCHHOMY MaTCpHrally, KaK YKa3aHO HHUKC!
lMaccaxupckoe Ipysosoe
8030yWwHoe cyOHO 8030yWwHoe cyOHO
Makcu- Makcu-
I pynna MarsibHoe MarsibHoe
Homep Knacc HononHu- Paznuyus ynakoebl- | Oceo- | WHcmpyk- Kon-80 WHempyk- Kor-80
no unu mersbHas 8 fpakmuke Cneuuanb- 8aHus no 600 yus no Hemmo yus no Hemmo
CrucKy Kameeo- onac- 3Haku omoesbHbIX Hble Crucky Korn- ynako- Ha ynako- Ha
Haume+osaHue OOH pusi HoCmb onacHocmu 2ocy0apcme | MonoxeHus OOH 80 8bI8aHUI0 ynakosky | eblgaHur YraKosKy
1 2 3 4 5 6 7 8 9 10 11 12 13
HamarHunyeHHbIN 2807 9 MarnuTHbIN AXXX
maTtepuan martepwuan
3. Bxirounts cnenyroliee HoBoe cnenuanbHoe nojoxkenne AXXX B riaBy 3 yactu 3:
™ OOH
AXXX HamarHmnyeHHbIn MaTepuan 3anpeliaeTca K nepeBo3ke no Bo3ayxy, 3a UCKMKYeHnemM Tex cnydaes, Korga

COOTBeTCTByIOLLI,MVI NOSTHOMOYHbIV opraH rocygapctBa oOTnpaBnieHUa yTBepXaaetT nepeBOo3Ky B
COOTBETCTBUN C YCNOBUAMU B nucbMeHHoW chopme, YCTaHOBJTE€HHbIMU 3TUM MOJTHOMOYHbLIM OpraHoM.

Mo Mepe BO3MOXHOCTU MarHutbl C nodon HaNpAaXXeHHOCTbo MnonAa cnenyet nepeBo3nTb BMeCTe C
YCTAHOBJIEHHbIMU  AKOPAMU UMK TaAKUM 06p830M, YTOObI NoNAPHOCTb  OTAENbHOIo 6noka 6Gbina
NPOTUBONOJIOXHA NONTAPHOCTU OPYroro.

Ecnn makcMmanbHas HanpsbkeHHOCTb MarHMTHOro nonsa  ynakoBku npesbiwaeT 0,00525 raycc Ha
paccTtosHun 4,6 M, MOTYT NPUMEHSTLCA CPEACTBA 3KPAHUPOBAHUA UNW Apyrve anbTepHaTUBHbIE CPeacTBa
00 Tex nop, Noka nokasaHue n3meputenbHoro yctponctea He coctasut 0,00525 raycc unv meHee; B Takom
cnyvae AaHHas ynakoBka He byaeTt nognagaTtb nop AefcTBue HacTosLmMX VIHCTpYKUMIA.

4. Ucknrounte MHCTpYKIUIO IO yIIaKOBbIBaHUIO 902.

5. M3mennts m. 2.10 gactu 7 cneayromuM 00pa3oMm:

210 NOrPyY3KA HAMArHU4EHHOIO MATEPUATIA

Bes paspelueHnsi COOTBETCTBYHIOLLETO NMOSIHOMOYHOMO OpraHa rocyapcTea OTNpaBfeHnUss HaMarHUYeHHbIN MaTepuan He
JOMMKEH rpysuTbCcA Ha GOPT BO3AylwHOro cyaHa. [lorpyska [oSbkHa MPOM3BOAWTLCS B COOTBETCTBMM C YCIIOBUSIMU,
yKasaHHbIMU B paspeLueHunu.

lMpumeyvaHue. Maccbl beppomMazHUMHbBIX Memasios, makue Kak asmomobusnu, aemomobusibHbie Yacmu,
Memarnnuyeckue oepaxdeHusi, mpybornposodbl U Mamepuan Memanudyeckux KoHcmpykyul, Oaxe ecru OHU He
coomeemcmayom onpeodesieHur HamazHUYeHHO20 Mamepuarna, Mo2ym en1usimb Ha KoMracbl 8030yUWHO20 CyOHa, pagHo
KaKk U yrnakoeKku unu 371eMeHmbl Mamepuarna, Komopble o omoOeslbHOCmu He COOomeemcmeayom ornpeodeneHuro
HaMaz2HUYeHHO20 Mamepuara, a 8 CO80KYNHOCMU Mogym coomeemcmeosams eMy. JKcrnyamaHmam 8030yWHbIX cydoe
crnedyem nrnpoeepsimb C€80U KOMMachl rpu rnepegoske 60nbWO20 Komuyecmea Memanaudeckux coeduHeHul u
npedycmampueampe 803MOXHOCMb anbmepHamueHoU yknadku, ecnu amo cyumaemcsi HeobxoduMbiM. Ecnu ocHogHble
6710KU YyscmeumersibHbIX 371EMEHMOo8 KOoMraca UCMob3yeMoeo 8030yWwHO20 cyOHa He Haxo0simcsi Ha O0cmamoYHOM
yOaneHuu (m. e. Ha paccmosiHuu 6onee Yyem 4,6 M) om mecma pa3meweHUs epy3a (Harpumep, 8 eepmosieme), mo focre
rnoepysku u neped nosemom npou3sooumcsi crieyuarsnbHbil pa3eopom 8030yWHO20 CyOHa Oris ycmpaHeHusi desuayuu
Komnaca.
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JAOBABJIEHHUE C

INPEJJIATAEMBIE ITOITPABKHM K TPEBOBAHUMAM B OTHOINEHNHA
HAMATHUYEHHOI'O MATEPHUAJUIA
(BAPUAHT C YKASAHUEM HOBOI'O 1 HCKJIIOYAEMOI'O TEKCTA)

YacTb 2
KNACCUDPUKALNA ONACHbIX TPY30B

lasa9

KINACC 9. NPOYUE ONACHbBIE BELLECTBA
N U3AENUA

9.2 OTHECEHUE K KJIACCY 9

HamarHuyeHHbIn maTepuan — noboi MaTepuan, HanpskeHHOCTb MarHUTHOIO MOt KOTOPOro MpW yrnakoBblBAHUM
ONst BO3OYyLWHOWM nepeBo3ku coctaBnseT 8;459-Almums 6onee 0,00525 raycc Ha pacctosiHum 24 4,6 M oT nobon

TOYKM Ha MOBEPXHOCTW rOTOBOrO FPY30BOro MecCTa {eM—TFatoke HETPYKHIHO-RO-YRaKkoBbIBaHMo-902).

HanpskeHHOCTb ~ MarHWMTHOrO — MOMsl  HaMarHWYEHHbIX  MaTepuanoB  [OJDKHA  U3MEPSTbCA  rayCCMETPOM,
YYBCTBUTENIbHOCTb KOTOPOro A0CTaroyMHa Ans M3MEPEeHUs MarHuTHbiX nonen cebiwe 0,0005 raycc B npegenax
gonycka Mawc unv_ MUHYC 5 %, unu _MarHUTHbIM _KOMMAacoM, YYBCTBUTENbLHOCTb KOTOPOro AocCTaTovHa Aans
onpegeneHns N3MeHeHus nokasaHuin B npegenax 2°, xxenatenbHo npy YBeNnYeHUn nokasaHui Ha 1°, unm toyxee.
Mokasanune rayccmeTpa, coctapngwowee 0,00525 raycc Ha pacctosgHum 4,6 M, cYMTaeTcsd 3KBUBAIIEHTHLIM
OTKITOHEHWIO CTPENKM KoMnaca Ha 2° Ha paccTosHuK 4,6 M.

ilaMepeHunsa OOMKHbI MPON3BOANTLCA B 30HE, CBOBOAHOM OT KaKMX-NMB0 MarHUTHbIX MOMEX, KDOME MarHMTHOro Nons

3eMnu. YnakoBaHHbIM _MaTepuan noBopadmBaeTcs Ha 360° B ropus3oHTanbHOW MIIOCKOCTM C BblAEPXUBaHUEM
paccTosHus B 4,6 M Mexay U3MepUTEnbHbIM YCTPOMCTBOM M 06O TOYKOM Ha BHELLHEN NMOBEPXHOCTM YNaKOBKMU.
MNpn_uncnonb3oBaHUM kKOMMaca Martepuan W _KoMMac AOKHbl pacnonaratbCs Mo OAHOW NIMHUW B HanpaBleHun
BOCTOK/3anag. Ecnu HamBbicLee NOKasaHWe M3MEepUTENbHOro ycTponcTBa coctaenget 0,00525 raycc nnm meHee
WM _EeCNU_MaKCUMarbHOE OTKIOHEHWE CTPEnKU KoMrnaca cocTaBnsaeT 2° UNu MeHee, YNakoBaHHbIN MaTtepuan He
noanagaeT Nog AeNCTBUE HAaCTOALNX VHCTPYKLIMA.

B Tex cnyyasx, korga MakcumarbHasi HanpsKEHHOCTb MAarHUTHOIO Nons ynakoBky npesbillaeT 0,00525 raycc:

1) MOXeT NPOoM3BOAMTHLCS COOTBETCTBYHOLLIEE SKPAHUMPOBAHME A0 TeX Mop, Noka He ByaeT AOCTUIHYTO NokasaHue

0,00525 raycc; nnm

2) MaTepuan MOXEeT OblTb NepeynakoBaH ¢ ApYrMM MaTepuanom ¢ TeM, YTobbl 06LLas HAaNPSPKEHHOCTb MarHUTHOIO

nonsi HoBoW ynakoBku coctaensana 0,00525 raycc nnm meHee.

Ecnu _uamepeHHas MakcumalrbHas HanpsXeHHOCTb MarHUTHOro nomns ynakoBku coctaBnset 0,00525 raycc wnu

MeHee, faHHas yNnakoBKa He noanagaeT nod AeNcTBMe HacToAWmnX MHCTPYKUWNA.

lMpumeyaHue. Maccbl heppomacHUMHBIX Memasios, makue Kak asmomobunu, aemomoburlbHble Yacmu,
mMemarnnudeckue ozpax0eHusi, mpybornposodsbl U Mamepuas Memarnau4eckux KOHCmpPyKuul, Oaxe ecnu OHU He
coomsemcmeytom onpeaeneHwo HamagHU4YeHHO20 Mamepuana Mo2ym-AooAadame—A00-0etcmeate—CReUUabHbIX
p ’ 4 Mo2ym enusimb Ha Apubepbt KoMrackl 8030yWHO20
Cy@H&—GGOéGWG—HG—MG&HH%#G—KQMFIGGH—KPGMG—%&G DPaBHO KaK U 2py308bie MECMa UITU RPEOMERbI-tMyHLecHI8a

/ieMeHmbl _Mamepuarsna, Komopsble 10 omdesnibHOCMU He coomeemcmeyrom onpeOeneHwo HamazgHU4YeHHO20

Mamepuarna, a 8 COBOKYMHOCMU MO2ym COOMmeemcmeosamb eMy..—makKke—moym—AoORadamb—Aod—Oedemete
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GREHHAAbHbX—MPebosaHuti—aKeRAyamaHma—K—pasmetderuto: JkcrnsyamaHmam 8030ywHbiX cydos credyem

npoeepsamb Cc80U Komnachkl

npu _nepegoske 60/bWo20 Kofuyecmea Memasiud4eckux coedQuHeHuUl u

npedycmampueams _803MOXHOCMb _aribmepHamueHoU yknadKu, ecru _3mo _cyumaemcs HeobxodumbiMm. Ecnu

OCHOBHbIE bI10KU Yy8CmeumesibHbIX 3/1IEMEHMO8 KoMraca UCMOob3yemMo20 8030yUIHO20 CyOHa He Haxodsmcs Ha

docmamoyHoM ydaneHuu (m. e. Ha paccmosHuu bonee Yyem 4,6 M) om mMecma pa3meuweHuss epy3a (Hanpumep, 8

eepmorneme), mo nocne noepysKu u neped noemom npousgooumcs creyuasnbHbit pa3gopom 8030yuwiHo20 cyoHa

O yecmpaHeHusi deguayuu Komnaca.

YacTtb 3

NEPEYEHDb OMNACHbIX IPY30B,
CNEUMNANBbHBIE NMONOXEHUA U
OrPAHNMYEHHBIE N OCBOBOXAEHHbIE KOJIMYECTBA

lMaccaxupckoe Ipy3oeoe

8030ywHoe cyOHo 8030yWHoe cyOHO
Makcu- Makcu-
T pynna MmarsibHoe MaribHoe
Homep Knacc HononHu- Pasnuyus ynakoebi- Oceo- | UHcmpyk- KO/1-80 WHempyk- KOJ-80
no unu meJibHas 8 npaKkmuke Cneuuanb- 8aHus rno 600 yus no Hemmo uus no Hemmo

CrucKy Kameeo- onac- 3Haku omaoerbHbIX Hble Crucky Kon- ynako- Ha ynako- Ha
Haume+osa+ue OOH pust HOCMb onacHocmu 2ocydapcms 10/10)KeHUS OOH 80 8bI8aHUI0 ynakosKky 8bI8AHUIO Yrnakoeky

1 2 3 4 5 6 7 8 9 10 11 12 13

HamarHunuyeHHbIN 2807 9 MarHuTHbIn AXXX EO 902 Bes 902 Bes
maTtepuwan maTepuan OFpaH- OFpaH#-
HeHW HeHuR

NaBea 3
Ta6nuua 3-2. CneuuanbHbie NONOXEHUA
™  OOH
AXXX HamarHuyeHHbIn MaTepuan 3anpeliaeTca K nepeBo3ke Nno BO3AyXY, 3@ UCKMAKYEHWEM Tex CnyyaeB, korga

COOTBETCTBYHOLINA  MOMHOMOYHbLIA _ OpraH _ rocyaapcTBa  OTNpPaBAEHMS  YTBEPXAAET MNepeBo3Ky B
COOTBETCTBMM C YCNOBUAMU B MMCbMEHHOW opMe, YCTaHOBNEHHBbIMU 9TUM NOMHOMOYHBIM OPraHOM.

Mo mepe BO3MOXHOCTW MarHuTbl C JOOM  HaNPSHKEHHOCTbIO MNons cregyeT NepeBo3vTb BMecTe C
YCTaHOBMEHHbIMU AKOPSIMUA MNW_Taknum obpas3om, YToObl MNONSAPHOCTb OAHOr0 OTAenbHoro 6noka Gbina
NPOTUBONOJIOXKHA NOJAPHOCTU APYroro.

Ecnu__makcumanbHas HanpshkeHHOCTb MarHUTHOrO nons ynakoBku npesbiwaeT 0,00525 raycc Ha
paccTosHuM 4,6 M, MOTYT NPUMEHATHLCA CPEACTBA SKPAHUPOBaHWUS UNWU ApYrue anbTepHaTUBHbIE cpeacTBa
00 Tex Nop, noka nokasaHue U3MepuTenbHOro yctponcrea He coctaBuTt 0,00525 raycc nnu MeHee; B TakOm
cliydae gaHHagd ynakoBKa He 6V,El.eT nognagartb Nog ﬂeVICTBVIe HaCTOdALLNX MHCTDVKLWIVI.




DGP/22-WP/42
C-3 Appendix C

YacTtb 4

MHCTPYKUWUU MO YNAKOBbIBAHUIO

MnaBa 9

KNACC 7. PAOWUOAKTUBHBLIA MATEPUAN

902 WHCTPYKUUA NO YNAKOBbIBAHUIO 902 902

I'Ipumeanue. ComMHumesbHo, 4Ymo MacHempOHbI urnu JIKCMempbl ¢ MagcHUmMamMu O4YeHb 8bICOKOU
Harnps»XeHHoCcmu rioJsis ece ewe UCriosib3yrImcH.

Cyumaemcsi HEHyXHbIM C y4emoM eK/YeHuUss mpebosaHus 06 ymeepxOeHUU MepeeosKu
peaynupyemoeo HaMagHUYEHHO20 Mamepuarna.
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Bce nonoxeHnuss o6 "onpegeneHun TpebOBaHUA K 9SKPaHMPOBAHMKO" YMpOLEHbl U
nepeHeceHsbl B n. 2.9.2.1 d) yactu 2.

YacTtb 7

OBA3AHHOCTHU SKCIJTYATAHTA

MaBa 2

XPAHEHUE U NMOIrPy3KA

210 NOrPyY3KA HAMArHU4EHHOIO MATEPUATIA

opraHa rocygapcrea OTI'IDaBJ'IeHVIH MarHWTHbIA MaTepuan He [AODKeH rpy3nTbcs Ha 6opT BO3gywHoro cyaHa. [lorpyska

OOJKHa NpomM3BoanUTLCA B COOTBETCTBUN C YCINOBUAMU, YKa3aHHbIMU B Pa3peLleHnn.

lMpumeyaHue. Maccbl  ¢heppomazHUMHbLIX  Memarsnos, makue Kak asmomobusu, aemomobursibHble 4Yacmu,
memarnnu4yeckue oepaxdoeHus, mpybonpoeodbl U Mamepuan Memasnnudeckux KoHCcmpykyul, Oaxe ecnu OHU He
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coomeemcmeyfom onpeaeneHwo HamMazHU4YeHHO20 Mamepuana Mo2ym—A00Ra0ame—A00—o0elcmeue—cReyUanbHbIX

y p o y 4 Mo2ym eusimb Ha ApHbepbi KoMNachl 8030yWHO20 CYOHa;
eeeéeHHe—Ha—MaaHumefe—KeMHaeH—erme—meee Q BHO KaK U 2py308ble MECMA UIU APESMEmbi-tMytiecmea 3/1eMeHMb!
Mamepuarna, Komopble o omoesibHoCMuU He coomeemcmeyfom onpederneHuro HamagHU4YeHHo20 Mamepuana, a 6
COBOKYNMHOCMU MO2ym Coomeemcmeosams eMy; y

SKECARYaMaHma—K-pasMetieHuHo. KkcrnyamaHmam eoadeHb/x cydoe crnedyem posepsimb _C80U_KOMIAach! Mpu_rnepesoske
6011bUWI020 KonuYecmea Memarsniu4yeckux coeduHeHuUl u npedycmampusames 803MOXHOCMb afbmepHamueHoU yknadku, ecriu
amo__cyumaemcsi _Heobxo0uMbIM. Ecrnu OcHOBHbIe 6oKu _4yecmeumeribHbIX _3/1eMEHMOo8 KoMaca _UCMoIb3yemMo20
8030yWHO20 cyOHa He Haxodsmcsi Ha docmamoyHoM ydaneHuu (m. e. Ha paccmosiHuu bonee yem 4,6 M) om mecma
pasmeuwleHusi_apysa (Hanpumep, 8 eepmosieme), mo rocre o2py3sku U _neped nonemom npoussodumecsi crieyuasibHbil
pa3eopom 8030yUHO20 cydHa Onsl ycmpaHeHusl deguaulu KoMmriaca.
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JAOBABJIEHHUE 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 TI.

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.

— KOHEI] —





