NAT DOC 001

European and North
Atlantic Office

Guidance and Information Material Concerning

Alr Navigation in the North Atlantic Region

Seventh Edition
January 2002 Prepared by the | CAO European and North Atlantic Office



THE DESIGNATIONS AND THE PRESENTATION OF MATERIAL IN THIS PUBLICATION DO NOT
IMPLY THE EXPRESSION OF ANY OPINION WHATSOEVER ON THE PART OF ICAO
CONCERNING THE LEGAL STATUS OF ANY COUNTRY, TERRITORY, CITY OR AREA OF ITS
AUTHORITIES, OR CONCERNING THE DELIMITATION OF ITS FRONTIERS OR BOUNDARIES.




North Atlantic Guidance Materid

EXCLUSION OF LIABILITY

A printed or electronic copy of this Document, plus any associated documentation, is provided to the
recipient as is and without any warranties as to its description, condition, quality, fithess for purpose or
functionality and for use by the recipient solely for guidance only. Any implied conditions terms or
warranties as to the description, condition, quality, fitness for purpose or functionality of the software and
associated documentation are hereby excluded.

ICAO does not accept any and hereby excludes al liability for any loss or damage (whether direct or

indirect) suffered or incurred by the recipient due to any of the following:

. from defects errors or faults or omissions in the printed or electronic copy of this Document and any
of its associated documentation.

. from defects errors or faults or omissions as a result of reproducing/copying the printed or electronic
version of this Manual and any of its associated documentation.

. from the recipient’s use of the printed or electronic copy of this Document and any of its associated
documentation.

There is no objection to the reproduction of extracts of information contained in this Document if the source
is acknowledged.

EUROPEAN AND NORTH ATLANTIC OFFICE OF ICAO

E-mail : icaoeurnat@paris.icao.int
Internet : WWW.icao.int/

Fax : +33146418500

Mail : ICAO/OACI

European and North Atlantic Office
3bis, VillaEmile Bergerat
92522, Neuilly-sur-Seine, CEDEX

FRANCE
PCO e-mail : natpco@btconnect.com
PCOweb ste : WWW.Nnat-pco.org

7" Edition 2002







North Atlantic Guidance Materid

TABLE OF CONTENTS

GLOSSARY OF TERMS ...ttt et b et b e st b et b e E et h e b et b e b et bt e b et bt s bt b et r e i
LIST OF DEFINITIONS.......o ottt s et a e e s e e e r e r e r e e e e se e r e se et rene e e erenre e erenreeas v
FOREWORD ...ttt b bbbt b e et b e sh et bt 4R e e eE e 4R e s e e Rt 4R e he e R e AEehe e Rt e R e nEese e b e se e st ebeseeneebesreneebenrennas 1
N OSSPSR 11
CONCEPTSAND DEFINITION OF THE AIRSPACE WITHIN THE NAT REGION .....ccoccovviiiiiins 1-1

1.1 Airspaces Within the NAT REJION. ..ottt et s ae bt se e e e be e sbesaeeneennans 1-1

1.2 Required Navigation PErfOrMEaNCE .........ociiieii ittt e b e e e b e b saeenee e 1-2

1.3 THEIMINPS CONCEPL .....ecveeueeiieitiie ettt sttt aeehe et e e e et e sbesbeebeeaeeaeese e besaeebesbeaaeaaeeseebesaesbenneensannans 1-2
Y N ST @ o= = 0] RSOSSN 1-2

1.5 Minimum Aircraft System Performance SpecifiCation........ ..o 1-3

1.6 Flight 8 RVSM LEVEIS......cooiieciiiiectest ettt bbbt e et e e bt se e n e 1-3

1.7 Carriage and Operation of Pressure-Altitude Reporting SSR TranSponders...........ccoevererenerieeieereesieseseens 1-4

1.8 Carriage and Operation of Airborne Collision Avoidance System (ACAS) I ...cccooiiiiiiinininieeereenee 1-4

1.9 U2 Of 8N AIT-t0-AIT FIOOUENCY ....cui ittt ettt sttt bbbt e be et e e e e e e e besaesbesaeennennans 1-5

1.10 Use of Satellite CommuniCationS (SATCOM) ....ocuiiuiiireeierieeieeie et sre st e e see b b saesbesaeeneenans 1-5

0 T 00 T= = o ] o SRR 1-5

1.12 TNHEROULE SITUCLUIE ......ceiiteeetiiteeet sttt ettt b b st b e st b s s b s b bt s e s e e bt e bt e e s e bt b e nene b n e enis 1-5
CharacteristiCS Of thE AITSPACE. ... ...ueeu ettt ettt b et ae et et e bese e be e sbeeneeneenes 1-5

The OrganiZed TraCK SYSEEM.......cccouerirere et ettt sae ettt e e be bt eaeeae e e e beseesbesaeeae e e e s ebeseesbesaeeneeneans 1-6

THe POIAr TFACK SIIUCIUIE .....c.viieiiitiietest ittt b et s b et st nn e s 1-7

1.13 Other Routes and Route Structures Within or Adjacent to NAT MNPS........ccoioiiiiniie e 1-7
(€1 1 | TSSOSO TSP PPST RPN 1-7

Routes for Aircraft With only One Long Range Navigation System (LRNS)........cccooiiiiiiinieiininenecee 1-7

The WesSt AHHantiC ROULE SYSEEIM......c.oiuiieiee ettt ettt e ae et e e e e b e saesaeeneans 1-8
UPErsoniC TranSPOrt ROULE SIFUCLUIE........c..iuiiuieiereeieree ettt sttt se et e bt se e b e sbesbesaesbesneaneenes 1-8

Routes for Aircraft with Short Range Navigation EQUIPMENt ONlY .........cccooiiiierienine e 1-8

PAIRT 2. R R R R R R R R R R e r e r e r s 2-1
OPERATIONSWITHIN THE NAT REGION ...ttt eresne e nnens 2-1

2% R 1 0 (oo 071 o] o TSSO P SO U SR PT ST PPS 2-1

2.2 The NAT Operational ENVIFONMENT .........coiiiiiiiere et e e et e b e eae e e besaesaeeeeneas 2-1

2.3 Pilot QualifiCation REQUITEMENTS .......c.ciiiiierie et ettt sttt e e e e e e be s eesbesaesbeebe e e e nbesaesbesaeeneeneannas 2-2

7" Edition 2002



North Atlantic Guidance Materid

2.4 Regulatory Requirements for North Atlantic FlightS.........ccevevirieeeierese e 2-2
NALiONAI REGUIBLIONS......c.ecuiitiiieieie ettt sttt st et b e et b ettt e e e s s be e sbe e neee 2-2
Flight RUIES OVEr the HigN SEAS.....cceeiiieiisice sttt sttt st e e e saestesaesnesaenneeneeneens 2-2
OPEratioN OF AITCIAMT......c.eitiieir bbb bbbt b et b et et b e bt ns 2-3
[ T =10 = o) S 2-3
EQUIPMENT REGUITEIMENES .....c.ee it eeee sttt e e se e e seestesaessesse e e esaeseesbesaeesenseeseeneeseensesaessenseenennenns 2-3
Foecial Requirements for Canadian DEPAIrTUIES...........ccerereiereereresesese e sees e e s e e sae e s e eneeneeneenes 2-4
Spoecial Requirements for Flights Transiting Greenland............cooviennenineee s 2-4
Foecial Requirements for Flights Transiting [CEland..........coovvvvereiececcccre e 2-6
2.5 Failure Of the TranSPONET ........ccccveeiiiieeeere sttt et ese e e se e e saesresaeese e e e e eneesaesresseeneeneensen 2-6
2.6 Treatment of ACAS ResolUtioN AQVISOIES (RA) ..ouecueeeee et see et e e se et re e eneeneeneas 2-6
2.7 Specia Proceduresto Mitigate Wake Turbulence Encounters in the NAT Region .......cccovvvvvereeeeveneennns 2-7
o TSRO 31
3. MNPSAND RVSM AIRSPACE OPERATIONS.......ccooteirireeririetessteesesteseseseesesesseseseseesenesessesssessesesessenes 31
130 A 1 01 (oo 11 o o 1O ST RTS 31
22 o 1T o) = =1 1 oo 31
3.3 Preflight ProcedureS at the AITCIaft........cceoieiiieii e e enenns 31
3.4 Flightsat RVSM Levels Prior to Entering RV SM AITrSPaCE ......ccucoeierereiesereceeeeseeeseeste e seeseeseseenes 32
3.5 In-flight Procedures Within RV SM AIISPACE........civeuirieeieresiesieseestessesseeeessestessessessessesseessessessessessessessssnses 32
3.6 Proceduresfor Aircraft Suffering Partial Loss of Navigation Capability Before Entry into MNPS Airspace3-3
3.7 Specia Provisionsfor Aircraft Not Equipped for Operationsin MNPS Airspace to Climb or
Descend Through MINPS AITSDACE .......cueierereiesisie s st s e e e ese e teseeseestesaesresaessessesneeseeseeneensessenneenees 3-3
3.8 Specia Provisionsfor MNPS Approved Aircraft that are Not RV SM approved to Climb or
Descend Through RV SM Designated AltITUAES.........c.ooeiiirieireirenee e sesrenne 34
3.9 ATC Considerations—Particularly in RVSM AIFSPACE ........erueeruiriririeieeseise et 34
3.10 Contingencies Within MINPS AITSPACE ........curirieiririeesesees sttt ettt st e s st e s ens 35
3.11 Contingencies Within RV SM AITSPACE. .......coueuiriiieirieietsieie sttt sttt st e st e ens 35
All Automatic Altitude Keeping DeVICES Fall.........cceieiiriie ittt 35
Loss of Redundancy in the Primary AltIMELry SYSIEIMIS. ..ot 3-6
All Primary Altimetry Systems Fail or are Considered Unreliable..........ccooeveievevvnce v 3-7
Primary Altimeters Diverge by More Than 60 m (200 L) .......cocoovireinieneise s 3-7
3.12 ENCOUNENING TUMDUIBNCE ..ottt ettt bbbt s be st 3-8
TN I @ = LY I = T 0 1 o ISP 3-8
3.14 Presentation of Navigation INFOMMELTON ..........ciiiieiiiieiriese e 39
PART .ottt ettt a et sttt bt e e AR et b e R e At e R e At R e R e Ae A eReAe e Ee ke e s b eRe AR ese s beae et et e e aere et tete s reneas 4-1
4. AIRCRAFT APPROVAL PROCESS........cccsetrstreresieireseteseseesenesissesesessassssssessssssessssssessssesessssssessssssensssesees 4-1
RS v 1 === 00 '] o /2 4-1
4.2 Insgtalation Approvals for Navigation SYStEMS........cceeceerererieriseseseeeereeseseesre e seesses e e aeseesses e snesresneensenes 4-1

7" Edition

2002



North Atlantic Guidance Materid

4.3 Limitationsto the Approval Of EQUIPMENT........ccoiiiiiieiieeere s eeee e et e e e sae s saesre e eneees 4-2
4.4 Acceptable Means of ComplianCe for MINPS .........cov i 4-3
(€1 T | OSSPSR 4-3

The Horizontal Navigational Performance REQUITEMENL...........ccvcvererieieseseeee e see e e neens 4-3

INS, 1SS, IRSANd FMCS EQUIPIMENES .....veiviieieeetieeeieseste e s eeeseeste e sreseeseesssssesaessesseensesssssessessessessessensenns 4-3
Global Navigation Satellite System (GNSS) EQUIPMENT ......ocvrriereieceereese e se e eee e e eneenes 4-3
LORAN-C EQUIPIMENT......eeuieieieisteiesteseeeeeeesee e seestesaessesseesssssessessessessessesssessesssssesssssessessessessssnsessessenseessnneens 4-4
DOPPLER EQUIPIMENT......cviteitisteiesteseeeetesees e saestesseeseeseessessessessessessesseesssssessessesssssessesssessessessessessessessenneens 4-4

F N o 1 o U ] oo =S 4-5

4.5 Acceptable Means of ComplianCe for RV SM ......ccciecieierine ettt ne e s 4-5
(€T g1 | OSSPSR 4-5
Equipment and FUNCLional REQUITEIMENTS. ........c.eieeiererese e eeeeese et esee e ae s st sse e eaessessesnesnesseeseeneens 4-6
Group and Individual Aircraft APPrOVAIS........covoviieeeiere et nee s 4-6

I o AV 1Y N o] (0 - 4-7
4.7 Database of State MNPS and RV SM APPIOVAIS......c.eeeerierireiesieseeeeesees e seestesseeseeseessesessessessesseesessesssenes 4-7
4.8 Notification of Issue of NAT RV SM APPIOVAEl ......cceieeeireeere st seeeenee st e st eaesses e e sre e eneenes 4-7
P A RT Bttt ettt ettt ettt ettt h ettt b bt et A Re e b e R eAe s Ae At AeReAe A eReAeeReE e e es et eAe e AeRe e s beneebeRe s aere e tete e reneas 5-1
5. MONITORING OF AIRCRAFT SYSTEMSPERFORMANCE .......ccootrreirreererieee e seseene s 5-1
5.1 ThE MONITONNG PrOCESS......cccveieriisteiie st seeeete st e e st s e eseeseesee e saestesaesseese e e eseeseestesaeaaeeseeneenseseesresseeneenennses 5-1
5.2 Monitoring Navigation Capability...........ccuireiiinieiriierie bbbt 51
MONItOriNG DY thE OPEIGLOIS .......ooveuiiiereeeie ettt st sttt sttt sttt st e sttt neenees 51

5.3 Monitoring of the Operator DY the SEALE..........cccvvireeerc et e e enes 5-2
5.4 Direct Action by ATS Provider Statesin the Monitoring PrOCESS .........ccovireirinenineneesesee e 5-2
5.5 Monitoring of GrosS NaVigation EFTOIS.........cc.ciiiieririieseeeesesie e sesesseeseessesie e ssesseeseesesssssessessessessesseenses 5-3
5.6 Monitoring of Height-Keeping PErfOrManCe...........ccuveiiiiiirinene e e 5-3
Monitoring of Operational Heigh- Keeping PerformancCe....... ..o 5-3
Monitoring of Technical Height-keeping Performance ... e 5-3

5.7 Monitoring of ACAS I PEfOIMENCE. .......civeueeeeere sttt et ne e saesre st e eneeeenns 5-4
5.8 Overall Navigation (and Systems) PErfOrManCE..........ccoueereiirieii s eeeseesee e e e 5-4
5.9 Tactical Monitoring of MNPS and RV SM APPrOVEIS........ceeeirinieirieeresie st 5-4
5.10 Operational Error Reporting and Central Monitoring Agency (CMA) ACHIVItIES.....ccccccvvvvvvvcerceeceeesen, 5-4
22T | o 1T S 5-4

LSS o101 o1 (=SS 5-5
Follow-up Action on Observed and REPOrEd GNES..........coireereerereseieeeeseese e sreseeaesaesee e snesseeseenseseens 5-5
Further Follow-up Action by the Operator and/or State of REQISLIY ......ccvveveeceere v 5-6
Follow-up Action on Observed and Reported Altitude Deviations............cvveeeverenieseseseeesese e 5-6
Other REPOISTOtNE CMAL.......c et ettt se e st e e e eeseesbesaeeseeneetesaeerenneennenes 5-7
o0 11 0T o 2= | SR 5-7

7" Edition 2002



North Atlantic Guidance Materid

PART Bttt ittt sttt st ettt et st b e s b et e s e s eae et et e st s e R e e b e R e AeeA R eAe e ReEeAe R eReAe e ReEeAe st eAe R Rene s be et ebe e aere e tete s renens 6-1
6. AIRSPACE RESERVATIONS ..ottt ete sttt et st e st ne e sese et e e sessesesesesenesseseseesenessesensnsas 6-1
L2001 (oo 1= o 1O SRRSO 6-1

6.2 The Management Of AirSpace RESEIVALIONS........cccvvviireeeererese e sreseesee e see e sresresseeseeseeseesaesaesressessesneenses 6-1

6.3 Specific Valuesfor Useinthe NAT REQION ....ccuvvieeeierice e se st ssee e see e see st sne s esae e e snesneeneenees 6-2
Separation Minima Between Moving Temporary Airspace Reservations and Other Aircraft...........cc....... 6-3

o SRS 7-1

7. FORMATIONFLYING BY STATE AIRCRAFT AND MISSILE ACTIVITY IN

THE NAT REGION ...tttk st e bbb e b b et b b e e e e b et b e bt e e b e bt st st e e sn et e en 7-1
7.1 Definition of @ FOrmation FIIGNE ..o et e s 7-1
7.2 PrOVISIONS....cttteuiitireeieet sttt ettt b e b b e b b s b e e s E £ R e s e e R £ R e s e R R e e e R e E e e e R £ AR e e e b e R et e b e e b e e eb e eb e b e st e b e nr et 7-1

7.3 Agencies Concerned With the Co-ordination and Conduct of Rocket/Missile Firing
ACHVITIES TN TNE NAT REGION ... . itiiteiee ittt ettt h et re e e be e e b e bt bt s be s bt ebeeae e besaesbesneenneneans 7-1
PART 8.ttt R R RS R R RS e R R R R e Rt e R e Rt R e ren e 8-1
8. MANNED BALLOON FLIGHT IN THE NAT REGION.......ccoiiiiiririrerisiee st 81
8.1 Co-0Ordination REGUITEIMENES ......cuiitiiiieieieieee sttt sttt e bbbt be s e esee e e sbesbesaesbesaeanbesaesbesneeneeeaneas 81
8.2 ComMMUNICatiONS REQUITEIMIENT .......cueiuiieieieieie sttt ettt se et e bt sae e e e e se e besae st e s et eae e e e e e besaesbesaeeneennaneas 8-1
8.3 OPEIAliNG AILITUIES ...ttt bbbt bt ae e e e e e besbeeb e s et eaeeae e e e besbe st e saeeneeeaneas 81
PART 9.t R R RS R R R RS R R R e R Rt e R Rt R e ren e 9-1
9. SEARCH AND RESCUE (SAR) IN THE NAT REGION .....ooiiiiiiieinrisieririeee sttt 9-1
9.1 Useof Emergency Locator TranSMItterS (ELT) ....coceeieiireiieiesiesieeiereeee et s 9-1
LIST OF APPENDICES.......ooo ettt n e e s pen e n e rene e APP-1
APPENDIX A ettt ettt b et bt b Rt e b e bRt £ R R e e SRR £ R SR e e £ R e b e £ AR e £ SR e R e R e R e ReeE b e Rt eE e bRt e bRt bene s A-1
CTA/FIR CHART FOR THE NAT REGION .......oiiitiitiitiieeiieeeienie st sie e ste st seesee et ssesaeseesseseenessesaessessenseseessessansensasessesss A-1
NAT MNPS AIRSPACE CHART (FL 285 — FL 420).......ccueieieeeterieeierie ettt ae e ee e siesaeseesbesaeseenesseensenseneensesessens A-2
VHF AIR/GROUND COMMUNICATIONS COVERAGE EXISTING IN THE NAT REGION AT FL 100.......ccccccevueunee. A-3
VHF AIR/GROUND COMMUNICATIONS COVERAGE EXISTING IN THE NAT REGION AT FL 200......ccccccevueunee. A-4
VHF AIR/GROUND COMMUNICATIONS COVERAGE EXISTING IN THE NAT REGION AT FL 300.......ccccocerueuenee. A-5
LORAN-C COVERAGE CHART ...ttt sttt ettt bt e e bt e e e s b e s he e s beeae e benb e e e e ebe e she e e e emeenbesreenseeneenrennnans A-6

7" Edition 2002



North Atlantic Guidance Materid

APPENDIX B .ttt ettt sttt h e bt e e et ae e e he e R e 2R e oA Rt SRR e SR £ e SR £ SR £ e EeeEe e Ae e eaEeeaReeReeeRaeeheeabeeabeeaReeaneennas B-1
DESCRIPTION OF THE MONITORING METHOD USED BY CANADA ... B-1
APPENDIX € .ottt h bt h s e e e b e R e R e AR e SRR e e Re R e R e R e R e AR e AR e Re e AR e R e R e eR e R e Rt Rt e e n e nenrers C-1
TYPES OF FORMS AND CORRESPONDENCE TO BE USED IN REPORTS AND
FOLLOW-UP ACTION ON OBSERVED AND REPORTED DEVIATIONS........cccoiciiiiiinnn s C1
REPORT FOR THE INITIAL NOTIFICATION TO AN OPERATOR AND THE CMA
OF AN OBSERVED DEVIATION OF 25 NM OR MORE .......cccooiiiiiiiiiii s C-2
LETTER TO AN OPERATOR REQUESTING AN INVESTIGATION INTO A GROSS NAVIGATION ERROR............ C-3
SAMPLE OF ERROR INVESTIGATION FORM .....ciiiiiiiiiiiii s s

COVERING LETTER TO STATE OF REGISTRY
COVERING LETTER TO STATE OF REGISTRY*

LETTER IN RESPECT OF A DEVIATION > 50 NM OUTSIDE MNPS AIRSPACE ........ccooeiiiiiinii s C-8
LETTER TO A STATE OF REGISTRY IN RESPECT OF A DEVIATION >25NM
BUT <50 NM OUTSIDE MNPS AIRSPACE ..ot C-9
REPORT TO THE CMA OF AN EROSION OF LONGITUDINAL SEPARATION IN EXCESS OF 3 MINUTES........... C-10
REPORT TO THE CMA OF A SIGNIFICANT DIFFERENCE BETWEEN ATA AND ETA......cccoviii cC-11
REPORT TO THE CMA OF ATC INTERVENTION TO PREVENT A GROSS NAVIGATION ERROR...........cccvuvueunne. C-12
REPORT TO THE CMA OF AN ALTITUDE DEVIATION OF 300 FT OR MORE, INCLUDING THOSE DUE TO
TCAS, TURBULENCE AND CONTINGENCY EVENTS ..ottt C-13
REPORT TO THE CMA REGARDING A NON-RVSM COMPLIANT RESERVATION APPROVAL ..., C-14
REPORT TO THE CMA ON THE TACTICAL MONITORING OF MNPS/RVSM APPROVAL STATUS........cccovvvunee. C-15
LETTERSUSED BY THE CMA IN COMMUNICATIONS WITH STATES. ..o C-16
CMA QUARTERLY REPORT CLASSIFICATION OF ERRORS AND WEIGHTING FACTORSUSED............cccccvnee. C-19
NOTES TO AID COMPLETION OF CMA FORMSFL, F2Z AND F3.....ccooiiiii s C-20
POINT OF CONTACT DETAILS/ICHANGE OF POINT OF CONTACT DETAILS FOR MATTERS
RELATING TO RVSM APPROVALS ..ot s C-21
WITHDRAWAL OF APPROVAL TO OPERATE IN NORTH ATLANTIC RVSM AIRSPACE ... C-23
APPENDIX D ettt ettt sttt sttt be et et e ae e e he e b e e b e e a R e SR £ e SR e e SR E e AR £ e Ee SRt eRE e eEeeaeeeRe e eReebe e beenbeerenanenanas D-1
DOCUMENTATION RELEVANT TO NAT OPERATIONS ISSUED BY STATES. ... D-1
N 1 5 G PP PP E-1

LIST OF ADDRESSES OF AGENCIESIN THOSE STATES CONCERNED WITH THE CO-ORDINATION AND
CONDUCT OF ROCKET/MISSILE FIRING ACTIVITIESIN THE NAT REGION........coiiiiiiiieiieneee e E-1

7" Edition 2002






North Atlantic Guidance Materid

GLOSSARY OF TERMS
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CMA Central Monitoring Agency
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CTR Control Zone
DCPC Direct Controller Pilot Communications
DME Distance Measuring Equipment
ELT Emergency Locator Transmitter
ETA Estimated Time of Arrival
EUR European
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FIR Flight Information Region
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FMCS Flight Management Computer System
FMS Flight Management System
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LI1ST OF DEFINITIONS

The following definitions are intended to clarify specialised terms used in this Document.

Altimetry system error (ASE).
The difference between the altitude indicated on the altimeter display, assuming a correct altimeter
barometric setting, and the pressure altitude corresponding to the undisturbed ambient pressure.

Altimetry system error distribution.
The distribution of an aggregate altimetry system error.

Assigned altitude deviation (AAD).
The difference between the transponded Mode C altitude and the assigned atitude/flight level.

Automatic altitude-keeping device.
Any equipment that is designed to automatically control the aircraft to areferenced pressure altitude.

Collision risk.

The expected number of mid-air aircraft accidents, in a prescribed volume of airspace, for a specific number
of flight hours, due to loss of planned separation. (Note: one collision is considered to produce two
accidents).

Flight technical error (FTE).
Difference between the altitude indicated on the altimeter display being used to control the aircraft and the
assigned altitude/flight level.

Gross Navigation Error (GNE).
A lateral deviation from a cleared route equal to or greater than 25 NM.

Height-keeping capability.
Aircraft height-keeping performance, which can be expected under nomina environmental operating
conditions, with proper aircraft operating practices and maintenance.

Height-keeping perfor mance.
The observed performance of an aircraft with respect to adherence to cleared flight level.

International General Aviation (IGA).
Aircraft not operated under Public Transport regulations e.g. business aircraft.

Non-compliant air craft.

An aircraft configured to comply with the requirements of the atimetry Minimum Aircraft System
Performance Specification (MASPS) which, through height monitoring, is found to have a Total Vertical
Error (TVE) or an AAD of 300 m (1 000 ft) or greater, or an ASE deviation of 80 m (245 ft) or greater.

Occupancy.
A parameter of the collision risk model which is twice the count of aircraft proximate pairs in a single

dimension divided by the total number of aircraft flying the candidate paths in the same time interval.

Operational error.
Any deviation of an aircraft from its nominally cleared flight path as a result of incorrect action by ATC or
the aircraft crew.

Passing frequency.

The frequency of events in which two aircraft are in longitudinal overlap when travelling in the opposite or
same direction on the same route at adjacent flight levels and at the planned vertical separation.
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Position error.
Asfor static source error.

RVSM Airspace.

That airspace at and above FL290, where a Vertical Separation Minimum (VSM) of 300 m (1 000 ft) is
applied.

Static sourceerror.

The difference between the pressure sensed by the static system at the static port and the undisturbed
ambient pressure.

Static sourceerror correction (SSEC).
A correction, which may be applied to compensate for, the static source error associated with an aircraft.

Target level of safety (TLYS).
A generic term representing the level of risk that is considered acceptable in particular circumstances.

Total vertical error (TVE).
Vertical geometric difference between the actual pressure altitude flown by an aircraft and its assigned
pressure atitude (flight level).

Vertical separation.
Vertical separation is the spacing provided between aircraft in the vertical plane to avoid collision.

7" Edition 2002



North Atlantic Guidance Materid 1

FOREWORD

i BACKGROUND

il This Document is an updated version of the guidance material that was prepared to comply
with Recommendation 1.2/8 of the 1976 Limited North Atlantic Regional Air Navigation (LIM NAT RAN)
Meeting that required ICAO to issue "Guidance and Information Material concerning Air Navigation in the
North Atlantic Region".

i.2 This Edition incorporates full details on Reduced Vertical Separation Minimum (RVSM),
implemented in phases in the North Atlantic (NAT) Region since March 1997 and due to be completed circa
January 2002. RVSM details which were contained in NAT DOC 002, " Guidance Material on the
Implementation of a 300 m (1000 ft) Vertical Separation Minimum in the Minimum Navigation Performance
Foecification (MNPS) Airspace of the North Atlantic Region", are now contained in this Document.
RVSM guidance material was prepared to comply with Recommendation 2/12 and Conclusion 2/17 of the
1992 LIM NAT RAN Mesting.

i PURPOSE

i.1 The guidance and information material contained in this Document concerns flight
operations in the NAT Region. It deals primarily with approval for operations in the NAT Region and with
the planning and management of such operations. It is addressed mainly to State aviation
authorities/administrations and to Air Traffic Services (ATS) Provider States'and Operators.

ii.2 Some of the material in this Document will be of interest to pilots; however, more detailed
information for pilots is published in the "North Atlantic MNPS Airspace Operations Manual" (issued by
the European and North Atlantic Office (EUR/NAT) of ICAQO) and in the "North Atlantic International
General Aviation Operations Manual" (issued by the Federal Aviation Administration (FAA)). These two
Manuals are produced on behalf of the North Atlantic Systems Planning Group (NAT SPG?) and, although
primarily intended for use by pilots, it is important that they are also used by Operators to ensure that
aircrew for whom they are responsible are adequately trained and equipped for NAT operations.

i.3 This guidance material does not contain everything relevant to air navigation in the NAT
Region. In particular, it isimportant that reference be made to State Aeronautical Information Publications
(AIPs) and/or regulations. For current information on the relevant documents to access and where they can
be obtained from each ATC Provider, refer to Appendix D. Appropriate worldwide devel opments and those
of aregional nature, resulting from meetings of the NAT SPG, are reflected in amendments which will be
prepared and distributed by the EUR/NAT Office of ICAQ.

ii.4 It is intended that this Edition of NAT DOC 001 will assist States to fulfil their
responsibilities by ensuring that their aircraft are properly certified to operate in accordance with specified
procedures, in particular, with those procedures applicable to MNPS and RV SM operations.

1 Provider States. Those Sates that provide ATS within the NAT Region, which are: Canada, Denmark, Iceland,
Ireland, Norway, Portugal, the United Kingdom and the United States.

2 The NAT SPG is a North Atlantic regional planning body established under the auspices of the International Civil
Aviation Organisation (ICAO). This Group is responsible for developing the required procedures, services,
facilities, plus aircraft and Operator approval standards employed in the NAT Region.
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iii. ORGANISATION OF THE DOCUMENT

iii.1 This Document consists of Parts 1 to 9, which provide the requisite guidance for the NAT
Region, MNPS and RVSM Airspace; and Appendices A to E, which contain supporting information such as
charts, formats of reports and contact details.

iii.2 Part 1 - provides insight into what comprises the NAT Region and the principa airspaces
within it. i.e. MNPS and RVSM Airspace. It also describes the various route structures
within and adjacent to the NAT Region.

Part 2 — outlines the main requirements and procedures (including specialised procedures)
to be able to operate in the NAT Region.

Part 3 — outlines the main requirements and procedures (including specialised procedures)
to be able to operate specifically in MNPS and RV SM Aiirspace.

Part 4 — covers the regulatory aspects of MNPS and RV SM approvals.

Part 5 — presents, once aircraft are approved, how they are monitored for compliance and
the role of the Central Monitoring Agency (CMA).

Part 6 — covers the rules associated with Airspace Reservations.

Parts 7 to 9 — provide short summaries of the main requirements in the NAT Region for:
Formation Flying and Missile Activity (Part 7), Manned Balloon Flight (Part 8) and Search
and Rescue (SAR) (Part 9).

iv. FUTURE PLANS

iv.l The Air Traffic Management (ATM) System within the NAT Region is continually
reviewed in the light of existing structural system shortcomings, the anticipated evolution of air traffic
demand and technological advances in airborne and ground based systems. The major shortcoming
affecting the vast mgjority of the NAT Region is the lack of real-time surveillance that severely limits
airspace capacity and imposes significant constraints on aircraft flight profiles.

iv.2 The introduction of satellite Communications, Navigation and Surveillance (CNS) systems
will provide the capability to improve the efficiency, integrity and capacity of the NAT ATM system. The
NAT SPG aims to take advantage of new technology, in particular Aeronautical Maobile Satellite Services
(AMSS), and achieve a smooth evolution from the present ATM system into the future NAT ATM system.

V. CONTACT INFORMATION

v.l This Document will be placed on a number of ‘Web Sites’ and made available to users via
the Internet. It is accessible (as is the ‘North Atlantic MNPS Airspace Operations Manual’) on the
following ‘Web Site’:  http://www.nat-pco.org. Comments to be addressed to the NAT Programme Co-
ordination Office (NAT PCO).
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PART 1
1 CONCEPTSAND DEFINITION OF THE AIRSPACE WITHIN THE NAT REGION
11 Airspaces Within the NAT Region

111 The NAT Region comprises the following Flight Information Regions (FIRS) as shown in
the chart at Appendix A-1:

*  Bodg Oceanic

¢ Gander Oceanic

*  New York Oceanic

*  Reykjavik

e  SantaMariaOceanic
e Shanwick Oceanic

e Sgndre Stramfjord

112 Most of the airspace in these FIRs is termed High Seas airspace, within which the ICAO
Council has resolved that rules relating to the flight and operation of aircraft apply without exception.
Responsibility for the enforcement of these rules rests with the State of Registry of the aircraft or the State
of the Operator. The majority of the airspace is Class"A" airspace®, and Instrument Flight Rules (IFR) rules
apply to al flights when at/or above FL 60 or 600 m (2000 ft) AGL, whichever is the higher. All remaining
airspace in the NAT Region that is not Class "A" is normally classified as Class "G" airspace (where IFR
and Visua Flight Rules (VFR) flights are permitted and receive flight information and alerting service if
requested).

113 These airspaces include:

+ the New Y ork Oceanic, Gander Oceanic, Shanwick Oceanic, Santa Maria Oceanic areas;

e the Bodg Oceanic FIR when operating more than 100 NM seaward from the shoreline above
FL 195;

*  Seandre Stramfjord FIR when operating outside the shoreline of Greenland;

* Reykjavik FIR when operating in the Oceanic Sector, or in the Domestic Sector at or above
FL 200; and

e the Shannon Oceanic Transition Area (SOTA)*.
114 MNPS Airspace shall be applicable in that volume of the NAT airspace between FL 285 and

FL 420 within the Oceanic Control Areas (OCA) of: Santa Maria, Shanwick, Reykjavik, Gander and New
Y ork, excluding the area West of 60°W and South of 38°30'N.

% InClass “A” airspace, IFR flights only are permitted. These are subject to air traffic control services that keep
aircraft separated from each other.

4 The SOTA is a portion of Shanwick OCA to the South of Ireland within which air traffic services are provided by
Shannon Area Control (ACC) Centre. Communications with aircraft are by means of Very High Frequency (VHF),
and a Secondary Surveillance Radar (SSR) service is provided. The SOTA remains an integral part of the
Shanwick OCA and MNPS procedures and requirements apply.
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115 From circa January 2002, RVSM will be fully implemented within the geographic
extent of the NAT Region. When this happens, RVSM levelswill be from FL 290 to FL 410 inclusive.
MNPS Airspace will then become a full subdivision of RVSM Airspace. At the time this Edition of the
Manual was produced however, RV SM was in the second phase of its implementation, between FL 310 and
FL 390 inclusive, within MNPS Airspace and designated transition areas only.

116 All aircraft operating within MNPS Airspace are required to have a specified minimum
navigation performance capability and to be in possession of an MNPS approval issued by either the State of
Registry or the State of the Operator, as appropriate.

117 Furthermore, aircraft operating in RVSM Airspace are required to be compliant with the
Minimum Aircraft Performance Specification (MASPS) and hold an associated RV SM approval issued by
either the State of Registry or the State of the Operator.

118 Aircraft with MNPS approval only may not cruise at flight levels that are designated
for RVSM operations. An RVSM approval issued for the NAT Region does not automatically
incor poratethe MNPS approval but isvalid for operation in RVSM Airspace globally.

119 Within the NAT Region a volume of airspace can be established for special, usually
military, use. Such airspace is known as an "Airspace Reservation”. This reservation can either be
stationary or moving depending on whether its position remains fixed with relation to the surface of the
earth or whether its position in space changes with time (see Part 6).

12 Required Navigation Performance

121 In order to ensure that a particular segment of airspace or route structure is safe to operate
in, it is necessary to precisely define the required level of performance of aircraft systems. With regard to
horizontal navigation performance, airspace is increasingly being defined in terms of a Required Navigation
Performance (RNP) - a concept developed by the ICAO Review of the General Concept of Separation Panel
(RGCSP), with a view to enhancing air traffic system capacity and efficiency. The RNP types specify only
the navigation performance accuracy of all the user and navigation system combinations within an airspace:
they do not specify any other requirements of the navigation system such as, for example, reliability. The
navigational accuracy requirement for a given RNP airspace is expressed as a containment value.  For
example, in airspace designated as RNP 10, the containment value is 10 Nautical Miles (NM) and is
equivalent to the distance from the intended position (on the route centre-ling) within which flights would be
contained for at least 95% of their total flying time in that specific piece of airspace.

13 The MNPS Concept

131 In the NAT Region, the requirement for a given standard of navigation performance has
long been recognised. It was because of such a requirement that the concept of a MNPS was introduced in
1976, to alow for areduction in track spacing from 120 to 60 NM. In effect, MNPS was the forerunner to
RNP, though unlike RNP it not only specifies the position accuracy that an aircraft is required to achieve,
but it also takes into account the availability and reliability of navigational information by setting out a
regquirement for the carriage of specific navigational equipment. (MNPS Airspace as it has been established
inthe NAT Region would, if RNP were to be applied, be designated RNP 12.6).

14 MNPS Operations

141 ICAO Standards and Recommended Practices (SARPS) for the operation of aircraft state
that for flights in defined portions of airspace where, based on Regional Air Navigation Agreements, MNPS
operations are prescribed, an aeroplane shall be provided with navigation equipment which:
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a) continuously provides indications to the flight crew of adherence to or departure from track
to the required degree of accuracy at any point along that track; and

b) has been authorised by the State of the Operator or the State of Registry responsible for
MNPS operations.

142 Since its inception in 1965, the NAT SPG has been developing methods and procedures
dlied to the safe separation between aircraft in the NAT Region. In 1975, the NAT SPG proposed
establishing an MNPS to enable a reduction in lateral separation minima for all suitably equipped aircraft.
The rationale and foundation for MNPS is based on a mathematical model that expresses a relationship
between collision risk and separation.

143 The integrity of MNPS Airspace is maintained by a series of procedures dealing with the
approval and operation of navigation equipment, plus the continuous monitoring of aircraft navigation
accuracy within the MNPS Airspace. It is implicit in the concept of MNPS and essential to the application
of the lateral separation minimum that all operations in MNPS Airspace, be they by Public Transport,
International General Aviation (IGA) or State aircraft, achieve the highest standards of navigation
performance accuracy.

144 An aircraft which is approved for operations within NAT MNPS Airspace shall have a
navigation performance capability such that:

a) the standard deviation of lateral track errors shall be lessthan 6.3 NM (11.7 km);

b) the proportion of total flight time spent by the aircraft 30 NM (55.6 km) or more off the
cleared track shall be lessthan 5.3 x 10

¢) the proportion of total flight time spent by the aircraft between 50 and 70 NM (92.6 and
129.6 km) off the cleared track shall be lessthan 13 x 10°.

15 Minimum Aircraft System Performance Specification

151 In addition to having the capability to maintain high levels of horizontal navigation accuracy
it is essential that aircraft are also able to achieve a high standard of vertical navigation performance,
particularly at RVSM designated levels within the NAT Region. At a technical airworthiness level, thisis
achieved by compliance with the altimetry MASPS which, amongst other things, specify requirements for a
maximum value of Altimetry System Error (ASE) for two independent altimetry systems comprising an
atitude alerting system and an automatic atitude control system. The MASPS were formulated in close
liaison with the manufacturers of avionics equipment; all new commercial aircraft types capable of
operating at/or above FL 290 are, as a genera rule, built to a technical standard that complies with the
requirements of the MASPS. For aircraft not compliant at manufacture, service bulletins have been
produced by the manufacturers and approved by the appropriate certifying authorities.

16 Flight at RVSM Levels

16.1 Aircraft which operate at RVSM levels must, in addition to the navigation system
reguirements set out above, also meet the global height keeping performance specification as developed by
ICAO. The globa height-keeping performance specification applies to the aggregate of height-keeping
errors of individual aircraft and simultaneously satisfies the following four requirements:

a) the proportion of height-keeping errors beyond 90 m (300 ft) in magnitude is less than
2.0x 10%
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b) the proportion of height-keeping errors beyond 150 m (500 ft) in magnitude is less than
3.5x 10%

¢) the proportion of height-keeping errors beyond 200 m (650 ft) in magnitude is less than
1.6x10"; and

d) the proportion of height-keeping errors between 290 m and 320 m (950 ft and 1050 ft) in
magnitudeislessthan 1.7 x 10°%.

16.2 The following requirements for ASE were developed to satisfy the global height-keeping
performance and form the basis of the altimetry MASPS. They are applicable statistically to individual
groups of nominally identical aircraft operating in the airspace. They describe the performance that the
groups need to be capable of achieving in service, exclusive of human factors and extreme environmental
influences, if the airspace system Tota Vertical Error (TVE) requirements are to be satisfied. The narrower
tolerance in item b) is specifically to allow for some degradation with increasing age:

a) the mean residual position error (static source error) of the group shall not exceed £25 m
(£80 ft);

b) the sum of the absolute value of the mean ASE for the group and three standard deviations
of ASE within the group, shall not exceed 60 m (200 ft); and

¢) eachindividual aircraft in the group shall be built to have an ASE contained within £60 m
(200 ft).

16.3 The above are for illustrative purposes only. The complete MASPS are complex and include
detailed specifications and procedures for the separate aspects of type approval, release from production and
continued airworthiness. They are published in the latest version of Joint Aviation Authority (JAA)
Temporary Guidance Leaflet (TGL) No. 6 - Revision 1, “Guidance Material on the Approval of Aircraft and
Operators for Flight in Airspace above Flight Level 290 where a 300 m (1,000 ft) Vertical Separation
Minimum is Applied” and in Federal Aviation Administration (FAA) Document ‘91-RVSM’, “Interim
Guidance Material on the Approval of Operations/Aircraft for RVSM Operations’.

17 Carriage and Operation of Pressure-Altitude reporting SSR Transponders

171 All aircraft operating as IFR flights in the NAT Region shall be equipped with a pressure-
altitude reporting SSR transponder. Pilots shall operate their aircraft transponders continuously on Mode A.
The last assigned SSR code shall be retained for 30 minutes after entry into NAT oceanic airspace, unless
otherwise instructed by ATC. Thereafter Mode A shall be selected to Code 2000, except for departing
aircraft that shall have their last assigned code retained for 30 minutes. This procedure does not affect use
of the special purpose emergency codes 7500, 7600 or 7700, when required.

18 Carriage and Operation of Airborne Coallision Avoidance System (ACAS) |1

181 ACAS Il shall be carried and operated in the NAT Region by all aircraft which meet the
following criteria:

a) with effect from 31 March 2001, al turbine engine aeroplanes having a maximum
certificated take-off mass exceeding 15000kg (33000Ibs) or authorized to carry more than
30 passengers; and
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b) with effect from 1 January 2005, al turbine engine aeroplanes having a maximum
certificated take-off mass exceeding 5700 kg (125001bs) or authorized to carry more than
19 passengers.

19 Use of an Air-to-Air Frequency

191 The VHF emergency frequency 121.5 is not authorized for routine use; however frequency
123.45 MHz (formerly 131.8 MH2z) has been designated for use as the air-to-air communication channel in
the NAT and all other ICAO Regions.

1.10 Useof Satellite Communications (SATCOM)

1.10.1 Aircraft equipped with SATCOM should restrict the use of such equipment, for contacting
ATC, to emergencies and non-routine messages.

111 TimeKeeping

1111 Aircraft clock errors resulting in position report time errors can lead to an erosion of actual
longitudinal separation between aircraft. It isthus vitally important that prior to entry into the NAT Region,
the time reference system(s) to be used during the flight for calculation of waypoint Estimated Times of
Arrival (ETA) and waypoint Actual Times of Arriva (ATA) shal be synchronised to Co-ordinated
Universal Time (UTC). All ETAs and ATAs passed to ATC shall be based on a time reference that has
been synchronised to UTC or equivalent. Acceptable sources of UTC include:

a WWV — National Institute of Standards and Technology (NIST-Fort Collins, Colorado).
WWV operates 24 hours a day on 2500, 5000, 10000, 15000, 20000 KHz (AM/SSB) and
provides UTC voice every minute;

b) Globa Positioning System (GPS) (corrected to UTC) — Available 24 hours a day to those
pilots who can access the time signal over their shipboard GPS equipment;

¢) CHU - National Research Council (NRC) — Available 24 hours/day on 3330, 7335 and
14670 KHz (SSB). In the final ten-second period of each minute, a bilingual station
identification and time announcement is made. Since April 1990, the announced time is
UTC;

d) BBC - British Broadcasting Corporation (United Kingdom). The BBC transmits on a
number of domestic and worldwide frequencies and transmits the Greenwich time signal
(referenced to UTC) once every hour on most frequencies, athough there are some
exceptions; or

€) any other source shown to the State of Registry or State of Operator (as appropriate) to be an
equivalent source of UTC.

112 TheRoute Structure
Characteristics of the Airspace

1121 Within the NAT Region there are both civil and military air traffic operations; civil
operations include both supersonic and subsonic commercial flights and IGA traffic.
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1122 Due to passenger demands, time zone differences and airport noise restrictions, much of the
North Atlantic air traffic contributes to one of two flows: a Westbound flow departing Europe in the
morning, and an Eastbound flow departing North America in the evening. The effect of these flows isto
concentrate most of the traffic unidirectionally with peak Westbound traffic operating between 1130 and
1800 UTC, and peak Eastbound traffic operating between 0100 and 0800 UTC, both at 30°W.

1123 Additional constraints which include a necessary horizontal separation criteria and alimited
economical height band add to congestion in the airspace. Airspace utilisation is improved by strategic use
of "opposite direction” flight levels during periods of peak flow. Utilisation is further improved by the
application of 'Mach Number Technique' (MNT) whereby aircraft operating successively along suitable
routes maintain an appropriate Mach Number for arelevant portion of that flight. Experience has shown that
when MNT is used for two or more aircraft operating on the same route, at the same flight level, they are
more likely to maintain constant longitudinal separation between each other than when using other methods.

1124 To provide the best service to the bulk of the traffic whilst taking into account the
variability of the weather, a system of organized tracks is constructed every 12 hours. All known factors are
taken into account in order to accommodate as many aircraft as possible and to offer Operators a choice of
economically viable routes as close as possible to their minimum cost paths.

1125 The two most important track systems within MNPS Airspace are the Organised Track
System (OTS) and the Polar Track System (PTS), although it is not mandatory to route on either of them
specifically. Traffic, which flies on other than these structured tracks, is said to fly on Random Routes.
Pilots and Operators should be aware though that, to ensure maximum capacity utilisation, preferential
treatment level and route priority is given to aircraft flying along OTS and PTS routes. They should
therefore consider either following them, or joining them at a suitable point, if it is operationally feasible.

The Organized Track System (OTS)

1126 After determination of basic Minimum Time Tracks (MTTs), with due consideration for
airlines preferred routeings, airspace restrictions such as Danger Areas, and airspace reservations, the OTS
is constructed by the appropriate Oceanic Area Control Centre (OAC). The night-time (Eastbound) OTS is
originated by Gander OAC and the daytime (Westbound) OTS by Shanwick OAC (Prestwick), each taking
into account tracks that New Y ork, Reykjavik and/or Santa Maria may require in their respective OCAs. In
each case, OAC planners consult each other, co-ordinate as necessary with adjacent OACs and domestic
ATC agencies and ensure that the proposed system is viable for lateral and vertical separation criteria. They
also take into account the anticipated requirements of opposite direction traffic and ensure that sufficient
track/flight level profiles are provided to satisfy anticipated traffic demand. The impact on domestic route
structures and the serviceability of transition area radars and navaids are checked before the OTS is
finalised.

1127 The agreed OTS is then promulgated as a NAT Track Message via the Aeronautical Fixed
Telecommunications Network (AFTN), to al interested agencies. A typical time of publication for the
Westbound OTS is 0000 UTC and for the Eastbound OTS is 1200 UTC. This message gives full details of
organized track co-ordinates as well as flight levels expected to be in use on each track. All aircraft
operating in or above MNPS Airspace are required to carry a copy of the current OTS Message. Its correct
interpretation by Operators and pilots is essentia to both economy of operation and in minimising the
possibility of a misunderstanding which could lead to the use of incorrect track co-ordinates.

11238 Flights which operate outside the OTS, or which join or leave an organized track at some
intermediate point, are considered to be random route aircraft.
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The Polar Track Structure (PTS)

1.12.9 Like other NAT traffic flows, traffic on the Europe-Alaska axis is predominantly
unidirectional. In the Reykjavik CTA the Westbound peak is between 1200 and 1800 UTC and in the Bodg
CTA it is between 0900 and 1800 UTC. The Eastbound peak is between 0001 and 0600 UTC in both the
Reykjavik and the Bodg CTAs. To facilitate this traffic flow during peak periods and to avoid a multiplicity
of random routes, a PTS consisting of 10 fixed tracks has been established in the Reykjavik CTA; five tracks
continue into or through the Bodag CTA. The Upper Papa area navigation routes (UP routes) listed in the
EUR Air Navigation Plan constitute a continuation of the relevant PTS routes. (Reference should be made to
AlPs Iceland and Norway for charts and updated information on the PTS).

1.12.10 Although not mandatory, flights planning to operate on the Europe - Alaska axis at FL 310 -
390 inclusive during peak periods are strongly recommended to submit flight plans in accordance with one
of the promulgated PTS tracks.

1.13 Other Routesand Route Structures Within or Adjacent to NAT MNPS
General

1131 When NAT MNPS Airspace was introduced, it was recognised that some special procedures
and routes were needed. Procedures were required for aircraft suffering partial 1oss of their full navigational
capability (see further on this in Part 3) whilst account had to be taken of those aircraft operating along a
number of relatively short-range routes within MNPS Airspace. Further experience showed that account also
had to be taken of aircraft not equipped with HF radio. Flights operating along these special routes (shown
below) still however need State approval to operate within MNPS Airspace and must meet MNPS
requirements.

Routes for Aircraft With only One Long Range Navigation System (LRNS)

1132 Aircraft operating in MNPS Airspace require two functional LRNS (see Part 4). However a
number of specia routes have been developed for aircraft equipped with only one LRNS. It is emphasised
that these routes are within MNPS Airspace and State approval to flight plan and fly along them is
required. Aircraft which are equipped with normal short range navigation equipment (VOR/DME, ADF)
and at least one fully operational LRNS should be considered capable of meeting the MNPS while operating
along the routes listed below’:

a) Stornoway/ - B0°NIO°W — 61°N12°34'W — ALDAN - Keflavik
Benbecula (HF isrequired on this route);

- B61°NIO°W - ALDAN - Keflavik (VHF coverage exists
and, subject to prior co-ordination with Scottish Airways
and Reykjavik, this route can be used by non HF
equipped aircraft);

b) Machrihanish/ - 57°NIO°W — 60°N15°W — 61°N16°30'W - BREKI -
Glasgow/ Keflavik (HF isrequired on this route);
Shannon/
Belfast

()] Keflavik - GIMLI - DA (Kulusuk) — Sgndre Streamfjord — Kuujjuag;

Routes a) to g) are known as “Blue Spruce’ routes and it has been determined that continuous VHF coverage exists
on these routes at FL 300 and above except as noted: (see chartsin Appendices A-3 to A-5 for VHF coverage in the
NAT Region at FL 100, FL 200 and FL 300 respectively).
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d) Keflavik - EMBLA — 63°N30°W — 61°N40°W — Prins Christian Sund;

e Prins Christian Sund — 59°N50°W — PRAWN — Nain;

f) Prins Christian Sund — 59°N50°W — PORGY — Hopedale;

0) Prins Christian Sund — 58°N50°W — LOACH — Goose Bay;

h) Cork LASNO - BEGAS — Santiago or Asturias VOR,;
Lands End — Gapli (HF isrequired on thisroute);

i) Funchal/Porto Santo — Santa Maria/Ponta Delgada/L g es;

D) Lisboa/Porto/Faro — Ponta Delgada/Santa MarialL gjes;

k) between Greenland and Canada:

- Sendre Stremfjord NDB - 67°N60°W - Y XP (Pangnirtung);
- Kook Islands NDB - 66°N60°W - Y X P (Pangnirtung);
- Kook Isands NDB - 64°N60°W - 64°N63°W (LESAM) - Kuujjuag;

)] between Iceland and Greenland:
- Reykjanesskoli NDB - 69°30'N22°40'W - Constable Pynt NDB.

The West Atlantic Route System

1133 An extensive network of routes linking points from North America to the Caribbean and
South America are defined in the New York OCA to the West of 60°W. This network of traffic flows is
known as the West Atlantic Route System (WATRS) and is orientated predominately Southbound between
1100 and 1500 UTC and Northbound between 1900 and 2200 UTC. There are also traffic flows crossing
the WATRS that are transiting to or from Europe - the Westbound flow occurring between 1500 and 1800
UTC and the Eastbound flow occurring between 2300 and 0300 UTC.

Supersonic Transport Route Structure

1134 The SST Route structure comprises four fixed tracks: SM, SN, SO and SP. SST flights on
these tracks normally operate above MNPS Airspace (FL 450+), the exceptions being in the event of a
delayed supersonic acceleration or an emergency descent. In the first case, standard separation is applied by
ATC; in the latter case, emergency descent contingency procedures take into account the possible existence
of OTStraffic operating below the SST tracks.

1135 Full information on the special contingency procedures for supersonic aircraft flying in the
NAT Region can be found in the ‘NAT/RAC’ Section of the ICAO “ Regional Supplementary Procedures’,
(Doc.7030).

Routes for Aircraft with Short Range Navigation Equipment only

1.13.6 The following routes may be flown by aircraft with short-range navigation equipment
(VOR/DME, ADF) only but State approval for operation within MNPS Airspaceis still necessary.

a) Fledand - Valdi - Myggenes - INGO - Keflavik (UN623 to VALDI, then G3);
b) Sumburgh - SIDER - Akraberg - Myggenes (UG11 to SIDER, then G11).
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PART 2
2. OPERATIONSWITHIN THE NAT REGION
2.1 Introduction

211 This Part of the Document outlines the main requirements and procedures (including
specialised procedures) needed to operate in the NAT Region. Some or all of thisinformation will apply to
flights operating within MNPS Airspace and RV SM airspace (covered specifically in Part 3).

212 Aircraft operating in the NAT Region may do so either within or outside MNPS Airspace.
For operations within MNPS Airspace, a specific approva from the State of Registry or the State of the
Operator is required regardless of the category of the Operator. i.e. State, IGA or Public Transport. This
Part of the Guidance Material primarily provides information on flight planning and operation of flights to
pilots wishing to operate outside MNPS Airspace. i.e. below FL 285 or above FL 420. Pilots wishing to
operate above FL 420 should take particular note of the climb/descent provisionsin Part 3.

213 A number of incidents have occurred due to some NAT IGA flights not being in compliance
with basic requirements for navigation and communications equipment on oceanic flights or flights over
remote areas. Most of these incidents are potentially hazardous to aircraft occupants and to SAR personnel
who are sent to find them. Some have resulted in needless aerting on the part of ATC and in expensive
search activities on the part of the SAR services.

214 Reduction or elimination of such incidents, which have generally involved flights
considerably off-course or which have not reported their position as required, is needed so that unnecessary
expenditure of resources is prevented. In support of this, the NAT SPG first published in October 1990 the
"North Atlantic International General Aviation Operations Manual". IGA pilots planning to operate across
the NAT Region are strongly advised to obtain a copy of the current edition from their State authority or
ICAO.

22 The NAT Operational Environment

221 The climate affecting NAT flight operations is demanding throughout the year, with storms
or other adverse weather likely to be encountered during any season. It is probable that at least a portion of
the route will be affected by adverse weather conditions, at any time.

222 The lack of suitable alternate aerodromes available to trans-Atlantic flights requires that all
significant weather systems along the route be considered during flight planning.

223 LORAN-C coverage within the NAT Region, for navigation purposes, is incomplete in
many areas (see chart at Appendix A-6).

224 Severa high power non-directional radio beacons are located in the NAT Region and are
useful to ADF-equipped aircraft. Some of these stations however, including commercial band transmitters,
are not monitored for outages or from interference by transmitters on adjacent frequencies, and may be
severely affected by atmospheric conditions.

225 VHF communications coverage extends to line-of-sight distance from facilities in the
Azores, Canada, Faroe Islands, Greenland, Iceland, Norway and coastal Europe. Canadian VHF coverage is
extended by use of aremote facility in southern Greenland (see charts at Appendices A-3to A-5).
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2.2.6 HF communications are available throughout the NAT Region for ATC purposes and HF is
mandatory for flights within the Shanwick OCA. The use of HF by pilots on IGA flights permits proper
monitoring of flight progress.

227 HF equipped flights should be able to receive HF VOLMET broadcasts, which contain
continual updates on the meteorological situation at major terminals in Europe and North America, plus
SIGMET warnings.

2.2.8 SAR vessels and aircraft are stationed at some locations in the NAT Region although SAR
aircraft may not always be available.

2.3 Pilot Qualification Requirements
231 The minimum pilot qualification for any flight across the NAT is a Private Pilot Licence
(PPL). An Instrument Rating (IR) is required if operating at FL 60 or above. Some States require pilots to
hold an IR to operate at any altitude in the NAT Region; therefore it is imperative that pilots be acquainted
with States varying legidative requirements. Irrespective of the mandatory requirements, it is strongly
recommended that al pilots hold avalid IR.

232 The demanding nature of the NAT operational environment requires that the pilot-in-
command has, in addition to cross-country flight time, the following flight experience:

a) that stipulated by the State of Registry for the pilot-in-command; and

b) adequate recent flight experience in the use of long-range navigation and communications
equipment.

24 Regulatory Requirementsfor North Atlantic Flights

National Regulations

24.1 Pilots must comply with regulations imposed by the State of Registry of the aircraft being
flown.
24.2 Pilots must also comply with regulations of States in which they land or overfly. In

particular, AlPs for these States should be checked prior to departure, for information on NAT operations.
Flight Rules Over the High Seas

24.3 ICAO Contracting States have agreed that the flight rules that apply over the High Seas will
be those established by ICAO. However, responsibility for enforcement of these rules rests with the State of
Registry of the aircraft or State of the Operator. The flight rules are contained in ICAO Annex 2, (Rules of
the Air), and procedural aspects are covered in ICAO “ Procedures for Air Navigation - Rules of the Air and
Air Traffic Services (PANS RAC)", (Doc.4444) and the ICAO “ Regional Supplementary Procedures’,
(Doc.7030). Some of the procedural requirements are outlined below (paraphrased):

« all flightswhich crossinternational borders must file aflight plan*;

o all flights must file an IFR flight plan when intending to fly in NAT airspace at FL 60 and
above in the New Y ork, Gander, Shanwick, Santa Maria and Reykjavik Oceanic FIRs; at FL
60 and above in the Bodg Oceanic FIR beyond 100 NM seaward from the shoreline; and at
FL 200 and above in the Sondrestrom FIR;
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» while enroute, all changesto IFR flight plans shall be reported as soon as practicable to the
appropriate ATS unit as prescribed; and

e anarriva report must be sent to the appropriate ATS unit. When the flight plan cannot be
closed by means of the aircraft radio, a message should be sent by another means (i.e.
telephone). Failure to close flight plans may result in needless SAR operations.

Note: A copy of United Kingdom Aeronautical Information Circular (AIC) 60/1999,
containing ‘Instructions for the completion of the ICAO Flight Plan Form to specifically
comply with the NAT Requirements’, can be found as an Attachment to the “ North Atlantic
MNPS Airspace Operations Manual” .

Operation of Aircraft

244 In general, ICAO Contracting States have agreed that registered aircraft shall comply with
SARPS, as contained in ICAO Annex 6 (Operation of Aircraft), and in the ICAO “Procedures for Air
Navigation Services - Aircraft Operations’, Volume 1 (PANS OPS), (Doc.8168), as a minimum. Some
pertinent extracts from the preceding documents follow.

Flight Preparation

245 Before commencing a flight, the pilot-in-command must be satisfied that the aircraft is
airworthy, duly registered, and that appropriate certificates are on board. The pilot-in-command should also
ensure that:

e instruments and equipment are appropriate for the operation, considering expected flight
conditions;

»  meteorological information relevant to the flight is obtained and evaluated with regard to the
planned route, destination and for alternative courses of action;

* maps and charts which are current and suitable for the flight, including alternative routes,
must be available on the aircraft;

 SAR information, including location of facilities and procedures to be used, should be
obtained; and

«  NOTAMs should be checked prior to departure with regard to the status of radio navigation
aids and aerodrome restrictions.

2.4.6 Night operations can present additional problems that must be provided for. These could
include increased navigation difficulties, fatigue, more demanding pilot skills, and other factors.

24.7 In addition to national AlPs, commercial publications are available which provide
operational information, particularly with respect to the requirements for the carriage of survival equipment.

Equipment Requirements

248 Life rafts will be carried when single-engined aircraft operate more than |00 NM from shore,
and when multi-engined aircraft operate more than 200 NM from shore. They shall contain:

a) pyrotechnic distress signals;

b) food and water; and

¢) aVHF surviva radio.
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24.9 On trans-Atlantic flights, an aeroplane shall be equipped with navigation equipment that will
enable it to proceed in accordance with the flight plan and to abide by the requirements of ATS as well as
MNPS and RV SM when operating in such airspace.

2.4.10 In controlled airspace, flights must be able to conduct two-way radio communications on
required frequencies. In the Gander, Shanwick, Santa Maria, Reykjavik, Sondrestrom and New York FIRs,
HF radio is required in order to contact ATS units when beyond the range of VHF. Subject to prior
arrangement, VHF only flights may be made via Canada/Greenland/Iceland/Europe, provided that the
Shanwick OCA is avoided (see applicable AlPs and appropriate sectionsin Part 3 of this Manual).

Foecial Requirements for Canadian Departures

2411 Canadian Aviation Regulations specify the requirements for all flights beginning their trans-
Atlantic operation from Canada. Since most Eastbound trans-Atlantic flights by light aircraft will
commence their oceanic crossing from Canada, specific equipment is mandatory.

24.12 Information on equipment requirements may be obtained from:

Transport Canada Safety and Security
Regional Manager, General Aviation
P.O. Box 42

Moncton, New Brunswick

Canada EIC 8K6

Fax: +1(506) 851 2563

2.4.13 When flying in Canadian Northern Domestic Airspace, VOR bearings may be oriented with
reference to true as opposed to magnetic north, due to the large variationsin the local earth’s magnetic field.

Foecial Requirements for Flights Transiting Greenland

24.14 The elevation of the highest point in Greenland is 13,120 ft above Mean Sea Level (MSL),
and the general elevation of theice cap is 9,000 ft above MSL. Due to low temperatures and high winds, the
lowest usable flight level may, under certain conditions, be FL 235 near the highest point, and FL 190 over
the ice cap. Information about the lowest usable flight level on published ATS routes can be obtained from
Sondrestrom Flight Information Centre (FIC).

2.4.15 High capacity cabin heating systems are needed due to the very low in-flight temperatures
encountered, even in the summer.

2.4.16 An Emergency Locator Transmitter (ELT) is required when transiting Greenland due to the
very difficult terrain that hampers searches.

24.17 Compliance with the regulations is monitored and States of Registry will be informed of any
infringements.

2.4.18 An aerodrome Flight Information Service is provided at aerodromes: Narsarsuag,

Nuuk/Godthaab, Kulusuk, Ilulissat/Jacobshavn and Constable Point.

Note: Approach and Tower Control Services are provided within the Thule and
Sondrestrom Terminal Control Area/control zone (TMA/CTR).
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24.19 Only flight information and alerting services are provided within the Sondrestrom FIR
below FL 195.
2.4.20 IFR flights within the Sondrestrom FIR below FL 195 must have radio equipment capable of

operating on the published HF frequencies for Sondrestrom.

24.21 Flights within the Sondrestrom FIR above FL 195 (i.e. Reykjavik or Gander CTAS) and
outside VHF coverage of Iceland or Gander must have radio equipment capable of operating on the
published HF frequencies for Iceland/Gander.

24.22 All arcraft operating within Sondrestrom FIR must carry the following equipment and
provisions, in accordance with Danish regulations:

a) radio and navigation equipment and emergency radio equipment as detailed in AIP
Greenland and the Faroe Islands COM 0;

b) on al transit flights by single-engined aircraft, and on similar flights by multi-engined
aircraft incapable of maintaining the prescribed minimum safe altitude in the event of an
engine failure occurring, the following emergency equipment shall be carried:

i) signaling equipment such as: an ELT; two signal flares of the day and night type; eight
red signal cartridges and a means of firing them; asignal sheet (minimum1x1m)ina
reflecting colour; asignal mirror; and an electric hand torch;

ii) survival equipment including: a compass; a knife; one sleeping bag with weatherproof
inner lining or one rescue blanket (Astron), per person; four boxes of matches in a
waterproof container; a ball of string; and a cooking stove with fuel and the
accompanying messtins;

iii) emergency rations equivalent to 2000 calories per person. Rations can consist of:
vacuum dried soup, coffee powder, sugar, chocolate, dried fruit, pemmican, or the like.

¢) During winter conditions and when flying over the icecap the following shall additionally be
carried: a snow saw or snow shovel; candles with a burning time of approximately 2 hours
per person. (The minimum number of candles carried shall be enough to ensure a burning
time of 40 hours.); and tent(s) for al on board. If dinghies are carried, the tent(s) need not
be carried.

Note: It is recommended that a rifle and ammunition be carried when flying over areas
where polar bears can be expected to be found. Personal clothing should be suitable for the
climatic conditions along the route to be overflown.

2.4.23 It is recommended that life vests be carried for everyone on-board and that roofed dinghies
sufficient to accommodate everyone on board also be carried.

2.4.24 When navigating, precautions should be taken because magnetic variation in Greenland may
periodically deviate several degrees due to earth disturbances and because of magnetic deflection from
currents in the upper atmosphere.
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Foecial Requirements for Flights Transiting Iceland

2.4.25 The general elevation of mountainous areas in Iceland is approximately 8000 ft above MSL.
Due to the great differences in pressure as well as high wind speeds, the lowest usable flight level may,
under certain conditions, be FL 120.

2.4.26 An ELT, with its own energy supply independent from that of the aircraft, shall be carried.
It should be capable of functioning continuously outside the aircraft for at least 48 hours and which can
transmit simultaneously on frequencies 121.5 and 243 MHz.

Note: The frequency of ELTs has been mandated by ICAO to operate in the future only on
406 MHz but with a low powered homing capability on 121.5 MHz. (more details on this are in
Part 9).

2.4.27 Aircraft should be equipped with sufficient and appropriate arctic survival equipment.

2.4.28 Aircraft operating in the oceanic sector of the Reykjavik FIR must maintain a continuous
watch on the appropriate Iceland Radio frequency. When outside VHF coverage, carriage of an HF
transceiver operating on designated frequencies, is mandatory. However, prior approval may be obtained
for flight outside VHF coverage without HF equipment. Flights operating under this specia approval are
responsible for obtaining similar approval for operating in the airspace of adjacent ATC units.

Note: Flights between FL 80 and 195 on the route between Sondrestrom and Keflavik passing
through 65°N30°W and Kulusuk are exempted from carrying HF equipment.

2.4.29 Flights between the United Kingdom and Iceland, which are routed at or north of
61°N 10°W, are exempted from carrying HF equipment. However, if the VHF transmitter/receiver at Faroe
Islands is unserviceable, prior approval is required from Reykjavik ACC to fly in thisregion.

2.4.30 Navigation equipment shall be carried which is adequate to navigate in accordance with the
flight plan and to enable the aircraft to follow ATC clearances.

25 Failure of the Transponder

251 The pilot should notify ATC of atransponder failure prior to entering that airspace where a
transponder is normally required.

2.6 Treatment of ACAS Resolution Advisories (RA)

26.1 On being notified that an aircraft, in controlled airspace, is manoeuvring in accordance with
an RA, a controller should not issue instructions to that aircraft which are contrary to the RA as
communicated by the pilot. Once an aircraft departs from the current ATC clearance in compliance with an
RA, controllers cease to be responsible for providing separation between that aircraft and other aircraft
affected as a direct consequence of the manoeuvre induced by the RA. However, when circumstances
permit, the controller should endeavour to provide traffic information to aircraft affected by the manoeuvre.
The controller’ s responsibility for providing separation for all the affected aircraft resumes when:

a) the controller acknowledges a report from the pilot that the aircraft has resumed the current
clearance; or

b) the controller acknowledges a report from the pilot that the aircraft is resuming the current
clearance and issues an alternative clearance that is acknowledged by the flight crew.
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2.6.2 Additional information stating how a pilot should deal with an RA can be found in the “ NAT
MNPS Airspace Operations Manual” .

2.7 Special Proceduresto Mitigate Wake Turbulence Encountersin the NAT Region
Note:  ATC will not issue clearances for lateral offsets

271 An aircraft that encounters wake vortex turbulence from another aircraft and needs to
deviate, shall notify ATC and request a revised clearance. However, in situations where a revised clearance
is not possible or practicable, the pilot may initiate the following temporary lateral offset procedure with the
intention of returning to the centre line as soon as practicable:

a) consider establishing contact with the other aircraft on 123.45 MHz; and

b) one (or both) aircraft may initiate lateral offset(s) not to exceed 2 NM from the assigned
route or track, provided that:

i) assoonasitispracticable to do so, offsetting aircraft notify ATC that temporary lateral
offset action has been taken and specify the reason for doing so (ATC will not normally
respond): and

ii) offsetting aircraft notify ATC when re-established on assigned route or track (ATC will
not normally respond).

Note: A copy of an ‘Altitude Deviation Report Fornt, for use by pilots encountering Wake Vortex
incidents, can be found as an attachment to the ‘ NAT MNPS Air space Operations Manual’.
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PART 3
3. MNPSAND RVSM AIRSPACE OPERATIONS
3.1 Introduction

311 This Part of the Guidance Materia outlines the main requirements and procedures
(including specialised procedures) necessary to operate specifically in MNPS and RVSM Airspace.
However, it is stressed, that the information contained here on RVSM applies equally to aircraft operating
within RV SM Airspace elsewhere in the NAT Region but outside MNPS Airspace (i.e. within the WATRS
area and the Bodg Oceanic FIR), and which are also subject to the rules and procedures outlined in Part 2.

312 Good navigation practices are essential elements in the application of the MNPS and RV SM
concepts. Fundamental differences exist between navigation systems, but the basic procedures for their
application have much in common. This part of the Document summarises the key points for operating
crews to note. Detailed information on good navigation practices in MNPS Airspace can be found in the
“NAT MNPS Airspace Operations Manual” .

32 Flight Planning

321 During flight planning, the flight crew should check all conditions that may affect operation
in MNPS or RVSM Airspace. Theseinclude, but may not be limited to:

a) reported and forecast weather conditions on the route of flight;
b) minimum equipment requirements pertaining to height-keeping systems; and

¢) review of the flight plan to ensure correct annotation (in Item 10) for approved
MNPS/RVSM flight.

3.3 Pre-flight Procedures at the Aircraft
331 The following actions should be accomplished during pre-flight:

a) review of maintenance logs and forms to ascertain the condition of equipment required for
flight in MNPS or RVSM Airspace. It should be ensured that maintenance action has been
taken to correct defects to required equipment;

b) during external inspection of the aircraft, particular attention should be paid to the condition
of static sources and the condition of the fuselage skin in the vicinity of each static source
(this check may be accomplished by a qualified and authorized person other than the pilot,
e.g. aflight engineer or by maintenance personnel);

c) before take-off, the aircraft altimeters should be set to the local altimeter setting (QNH) and
should display a known €elevation (e.g. an airfield elevation) within the height limits
specified in aircraft operating manuals. The two primary atimeters should also agree to
within height limits specified by the aircraft operating manual. An alternative procedure
using absolute altitude (QFE) may be used instead; and

Note:  The maximum height difference between primary altimeters should not exceed 25 m
(75 ft).
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d) before take-off, equipment required for flight in MNPS or RVSM Airspace should be
operative, turned-on and engaged as necessary, and indications of any malfunction should be
resolved.

34 Flightsat RVSM LevelsPrior to Entering RVSM Airspace

34.1 Before entering RVSM Airspace, the pilot should review the status of required equipment.
The following altimetry equipment should be operating normally:

a) two primary atitude measurement systems;
b) oneAssigned Altitude Deviation (AAD); and
c) onedtitude-alerting device.

34.2 In the event that any of the required equipment fails prior to an aircraft entering RVSM
Airspace, the pilot should request a clearance so as to avoid flight in this airspace.

35 In-flight Procedures Within RVSM Airspace
351 The following actions should be accomplished whilst in flight:

a) emphasis should be placed on promptly setting the sub-scale on all primary atimeters to
1013.2 mbs (or 29.92 inches) when passing the transition atitude and then rechecking for
the proper atimeter setting when reaching the initial Cleared Flight Level (CFL);

b) in level cruise it is essentia that the aircraft be flown at the CFL. This requires that
particular care be taken to ensure that ATC clearances are fully understood and complied
with. Except in the event of an emergency, the aircraft should not intentionally depart from
the CFL without a clearance from ATC;

¢) during cleared transition between levels, the aircraft should not be allowed to overshoot or
undershoot the old or new flight level by more than 45 m (150 ft);

d) an automatic Altitude Keeping Device (AKD) should be operative and engaged during level
cruise, except when circumstances such as the need to re-trim the aircraft or the onset of
turbulence, require disengagement. In any event, adherence to cruise atitude should be
accomplished by reference to one of the two primary altimeters;

€) the altitude-alerting device should be operative and engaged;

f) at intervals of approximately one hour, crosschecks between the primary altimeters should
be made. A minimum of two altimeters must agree within 60 m (200 ft). Failure to meet
this condition will require that the altimetry system be reported as defectiveto ATC;

g) where possible, the altimetry system being used to control the aircraft should be selected to
provide input to the altitude reporting transponder transmitting information to ATC;

h) if the pilot is notified by ATC of an Assigned Altitude Deviation (AAD) error that exceeds
91 m (300 ft), then the pilot should take action to return to the CFL, as quickly as possible.
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3.6 Procedures for Aircraft Suffering Partial Loss of Navigation Capability Before Entry into
MNPS Airspace

36.1 ICAO Annex 6, Chapter 7 of Parts | and Il, states a requirement for aircraft to be
sufficiently equipped navigationally to ensure that, in the event of the failure of one item of equipment at
any stage of flight, the remaining equipment will enable the aircraft to proceed in accordance with MNPS
where applicable. For flight in NAT MNPS Airspace, this is interpreted to mean that, while two sets of
LRNS equipment have to be carried when operating in the major part of the NAT MNPS Airspace, there are
routes on which only one LRNS is sufficient and where the requirement for stand-by equipment is satisfied
by the carriage of approved short-range navigation equipment. In the event of an aircraft suffering partial
loss of necessary navigation capability prior to entry into oceanic airspace (e.g. only one Inertial Navigation
System (INS) or Flight Management System/Inertial Reference System (FMS/IRS) serviceable), the pilot
should consider landing at a suitable aerodrome before the boundary, or returning to the departure airfield,
or using one of the special routes listed in Part 1. Use of those particular routes following partial loss of
navigation capability is subject to the following criteria:

a) that sufficient navigation capability remains to meet the MNPS, i.e. one LRNS plus short
range navigation aids;

b) that the requirements of ICAO Annex 6, Chapter 7 of Parts | and I, with regard to the
provision of navigation equipment necessary to enable the aeroplane to be navigated in
accordance with its operational flight plan, plus the requirements of ATS, can be met by
relying on the use of short range navigation aids in the event of failure of the remaining
LRNS;

c) arevisedflight plan isfiled with the appropriate ATS unit; and
d) anappropriate ATC clearance is obtained.

Note: A revised oceanic ATC clearance will be issued after co-ordination between all
OACs concerned. Should the OTS at the time of the incident extend to the northern part of
the NAT Region, the aircraft concerned may be required to accept a lower than optimum
flight level in its revised oceanic clearance, especially during peak traffic periods. This
guidance does not relieve the pilot of the obligation to take the best possible course of
action under the prevailing circumstances.

3.7 Special Provisions for Aircraft NotEquipped for Operations in MNPS Airspace to Climb or
Descend Through MNPS Air space

371 Some aircraft, particularly the higher performance IGA aircraft, operate at flight levels
above the upper limit of MNPS Airspace (above FL 420). Depending on point of departure, such aircraft
often require a comparatively brief penetration of MNPS Airspace. In order that non-MNPS equipped
aircraft are not unduly restricted in height, provision is made for climb and descent through MNPS Airspace
under specific conditions.

3.7.2 Aircraft not equipped for operation in MNPS Airspace may therefore be cleared by the
responsible ATC unit to climb or descend through MNPS Airspace provided that:

a) climb or descent can be completed within the usable coverage of selected VOR/DMEs or
within the radar coverage of the ATC unit issuing such clearance;

b) theaircraft isableto maintain direct controller-pilot communications (DCPC) on VHF; and
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¢) MNPS aircraft operating in that part of MNPS Airspace affected by such climb or descent
are not penalised by being excluded from operating at their most economical cruising
level(s).

3.7.3 In order to improve ATS provided to non-MNPS approved aircraft landing at or departing
from an airport which underlies MNPS Airspace, where no established VOR/DME or radar exists and no
DCPC are available, and to prevent the development of a critical fuel situation, such an aircraft can be
cleared to climb or descend through MNPS Airspace provided that:

a) the aircraft is equipped with a suitable LRNS to enable it to maintain a random track
established by ATC;

b) descent (or climb) through MNPS Airspace will not be initiated until the aircraft is
established on the track cleared by ATC;

c) the established track will be maintained by the aircraft until it has exited MNPS Airspace
and is clear of other known traffic;

d) descent (or climb) will be expedited in so far asis safely practicable; and

e) all other traffic at each respective flight level is protected either laterally by 120 NM, or by
the applicable minimum longitudinal separation standard.

Notee DCPC is not required for the application of this procedure and MNPSRVSM approved
flights operating in MNPS Airspace during such climbs or descents shall not be penalized by the
application of this procedure.

3.8 Special Provisions for MNPS Approved Aircraft that are not RVSM Approved to Climb or
Descend Through RVSM Designated Altitudes

381 An MNPS aircraft not approved for RVSM may be cleared by the responsible ATC unit to
climb or descend through RV SM altitudes provided that:

a) the flight climbs/descends continuously through RVSM levels without stopping at any
intermediate level; and

b) thepilot should "Report Leaving" current level and " Report Reaching” the cleared level.
3.9 ATC Considerations—Particularly in RVSM Airspace
391 RV SM requires that:

a) increased vigilance be applied to the issuance of clearances to aircraft and to checking that
approved clearances are properly understood and complied with by flight crews;

b) measures be taken as necessary to cope with the potential concentration of traffic; and
c) controllers be advised of their responsibilitiesin respect of the action to be taken:

1) when aircraft known to be unsuitably equipped are flight planned into MNPS/RV SM
Airspace;
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ii) when informed that an aircraft has lost the capability to maintain its CFL appropriate to
MNPS requirements;

iii) when the pilot requests traffic information to assist in alleviating potential visual
perception problems associated with nearby aircraft;

iv) to safeguard separation between aircraft when advised by the pilot that the AKD ability
has degraded below MNPS/RV SM Airspace requirements; and

v) when the radar displayed atitude (where applicable) differs from the CFL by 90 m (300
ft) or more.

3.10 Contingencies Within MNPS Air space

3.10.1 This guidance material should enable the pilot and the air traffic controller to better
understand what actions to take under certain conditions of equipment failure and during encounters with
turbulence. A pilot should notify ATC of any contingency that affects the ability of the aircraft to maintain
the CFL (particularly in RVSM Airspace). Together they should co-ordinate a plan of action. Examples of
notifiable equipment failures are:

a) failureof al automatic AKDs onboard the aircraft;

b) full or partial loss of redundancy of altimetry systems aboard the aircraft;

¢) loss of thrust on an engine necessitating descent; or

d) any other equipment failure affecting the ability to maintain CFL;
3.10.2 However, it is recognized that both a pilot and controller will use their judgement to
determine the action most appropriate to any given situation. For certain equipment failures, the safest
course of action may be for the aircraft to continue in MNPS Airspace while the pilot and controller take
precautionary action to protect separation. For extreme cases of equipment failure, the safest course of
action may be for the aircraft to leave MNPS Airspace after obtaining arevised ATC clearance. If unableto
obtain such prior clearance then the pilot should execute a contingency manoeuvre and leave the assigned
route or track, as specified in the ‘NAT Section, of the ICAO “Regional Supplementary Procedures’
(Doc.7030).
3.11 Contingencies Within RVSM Airspace
3111 The following guidance on contingency procedures to adopt when encountering loss of
height keeping equipment, should not be interpreted in any way that prejudices the fina authority and
responsibility of the pilot-in-command for the safe operation of the aeroplane.
All Automatic Altitude Keeping Devices Fail
3.11.2 If all automatic AKDsfail (e.g. autopilot altitude hold) then the pilot should:

a) maintain CFL - if necessary through manual control;

b) watch for conflicting traffic;

c) if applicable, aert nearby aircraft by:
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i)  making maximum use of exterior lights; and
ii) broadcasting position, flight level, and immediate intentions, on frequency 121.5 MHz;
and
d) notify ATC of the failure and state the intended course of action. Possible courses of action
include:
i) continuing in RVSM Airspace provided that the aircraft can maintain the CFL; or
ii) reguesting ATC clearance to climb above or descend below RVSM Airspace, if the
aircraft cannot maintain the assigned flight level and ATC cannot establish increased
vertical, longitudinal or lateral separation; or
iii) executing the appropriate contingency manoeuvre specified in ICAO Doc.7030 to leave
the assigned route or track if prior ATC clearance cannot be obtained and the aircraft
cannot maintain the assigned flight level.
3.11.3 ATC should take the following action:
a) obtain the pilot'sintentions;
b) if the pilot intends to continue in RVSM Airspace, consider establishing increased vertical,
longitudinal or lateral separation;
¢) passtraffic information to the pilot;
d) if the pilot requests clearance to exit RVSM Airspace, accommodate that request as
expeditiously as possible;
€) if increased vertical, longitudinal or lateral separation cannot be established and it is not
possible to comply with the pilot's request for clearance to exit MNPS Airspace, then to
notify other aircraft in the vicinity and continue to monitor the situation; and
f) advise adjacent ATC facilities/sectors, of the situation.
Loss of Redundancy in the Primary Altimetry Systems
3114 The pilot should take the following action, if the remaining altimetry system is functioning
normally:
a) couplethat system to the AKD;
b) notify ATC of theloss of redundancy; and
¢) maintainincreased vigilance regarding altitude-keeping.
3115 If the pilot reports that the remaining system is functioning normally the ATC controller

should acknowledge the situation and continue to monitor progress.
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All Primary Altimetry Systems Fail or are Considered Unreliable

3.11.6

3.11.7

b)

The pilot should:

maintain altitude - if necessary by reference to the standby altimeter (should the aircraft be
S0 equipped);

alert nearby aircraft by:
i)  making maximum use of exterior lights;
ii) broadcasting position, flight level and intentions on frequency 121.5 MHz.

notify ATC of the inability to meet RVSM performance requirements, consider declaring an
emergency and request clearance to exit MNPS Airspace.

if unable to obtain ATC clearance in a timely manner, to execute appropriate contingency
procedures, as specified in ICAO Doc.7030, for leaving the assigned route or track and
descending below MNPS Airspace (if operationally feasible); or

if not operationally feasible to execute the appropriate contingency procedures and then
continue to alert nearby aircraft and co-ordinate with ATC.

ATC should take the following action:

when notified by the pilot that the aircraft cannot meet RV SM performance requirements,
attempt to establish increased vertical, longitudinal or lateral separation;

pass traffic information to the pilot;

if unable to establish increased separation, to consider other options, such as advising the
pilot of traffic information and requesting the pilot's intentions;

if the pilot requests clearance to exit RVSM Airspace, then to accommodate the request as
expeditiously as possible; and

if notified by the pilot of the loss of al acceptable atimetry systems, to notify the pilot of
traffic information, advise aircraft in the vicinity and monitor the situation.

Primary Altimeters Diverge by More than 60 m (200 ft)

3.11.8 The pilot should:

a) attempt to determine the defective system through established trouble-shooting procedures
and/or compare primary altimeter displays with those of the standby altimeter (as corrected
from correction cards, if applicable);

b) if the defective system can be determined, couple the functioning altimetry system to the
AKD; or

c) if the defective system cannot be determined, follow the guidance above regarding failure or
unreliable atimeter indications of all primary altimeters, in conjunction as appropriate with
ATC.
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3.12 Encountering Turbulence

3121 Meteorological conditions can cause turbulence that may be detrimental to accurate height-
keeping, particularly in RVSM Airspace. If an aircraft reports greater than moderate turbulence and is
within 5 minutes of another aircraft at 300 m (1 000 ft) vertical spacing, ATC will endeavour to establish
600 m (2 000 ft) separation by climbing/ descending either aircraft.

3.12.2 Any OAC might request an increase in separation minima due to adverse weather
conditions. This could lead to the temporary suspension of RV SM in selected areas.

3.12.3 When encountering greater than moderate turbulence, which affects the aircraft's ability to
maintain CFL, the pilot should take the following action:

a) watch for possible conflicting traffic and make maximum use of exterior lights;

b) broadcast callsign, position, flight level, nature and severity of turbulence and intentions, on
frequency 121.5 MHz (with 123.45 MHz used as a back-up frequency);

¢) notify ATC as soon as possible and request a flight level or/and a Mach number change as
necessary; and

d) if the aircraft cannot maintain the assigned flight level, execute established contingency
procedures to leave assigned track or route.

3.12.4 ATC should take the following action:
a) if possible, establish increased vertical, longitudinal or lateral separation;
b) accommodate the request for a changein altitude, if possible; or

¢) if neither of the above actionsis possible, notify other aircraft in the vicinity and monitor the
situation; and

d) consider suspending RV SM operationsin the affected area.
3.13 Crew Training

3.13.1 It is essential that crews obtain proper training for MNPS and RVSM operations. Current
navigation systems, because of their precision and reliability, can induce a sense of complacency, which in
turn tends to obscure the value of standard procedures, and in particular of cross-checks. Under these
circumstances errors occur more easily. To prevent them, a specia training programme for flight crews
should be devised, which includes instructions on the efficient use of equipment, with emphasis on how to
avoid mistakes. Crew members should be trained to develop a meticulous method of using Control Display
Units (CDUSs), with careful cross-checking at al operational stages, in line with procedures described in the
“NAT MNPS Airspace Operations Manual” .

3.13.2 The Operator should thereafter seek to retain the interest and co-operation of flight crews by
ensuring that a high standard of navigation performance be maintained. This may be achieved during ground
refresher courses, routine checks, or/and by issuing periodic newsletters that include a focus on fleet
navigation performance - hopefully indicating that standards are being maintained or are being improved
upon. Newsletters might also include analyses of error reports volunteered by crews (i.e. covering instances
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of equipment being mishandled). However, periodic reminders should not be so frequent as to be self-
defeating.

3.13.3 Crew training should stress the need for maintaining accuracy along and across track (i.e.
the careful application of Mach Number Technique, accurate reporting of positions and the use of accurate
time in reporting positions).

3.134 The types of navigation systems presented here, with their computers and related displays,
provide the ability to fly direct Great Circle routes. This feature can be attractive and useful to crews, and
they need not be discouraged from taking advantage of it. However, during initial and refresher training,
Operators should point out to crews that: firstly, it is necessary to obtain an ATC clearance for such routes;
and, secondly, that the wind effect may be such that the Great Circle path is far from being the minimum
time path (the most fuel economical route). Finadly, if not properly cleared by ATC, there may be arisk of
the aircraft inadvertently entering restricted airspace or crossing political boundaries, without authority.

3.135 The following items should also be stressed in flight crew training programmes:
a) knowledge and understanding of standard ATC phraseology used in each area of operations;

b) importance of crew members cross-checking each other to ensure that ATC clearances are
promptly and correctly complied with;

¢) use and limitations, in terms of accuracy, of standby atimeters during contingency
situations. Where applicable, the pilot should review the application of Static Source Error
Correction/Position Error Correction (SSEC/PEC) through the use of correction cards;

d) characteristics of aircraft altitude capture systems which may lead to the occurrence of
overshoots;

e) relationships between the atimetry, automatic altitude control and transponder systems in
normal and abnormal situations; and

f) arcraft operating restrictions related to airworthiness approval.

3.13.6 Finally, crew training should be extended to include instruction on what action should be
considered in the event of systems failures. The “NAT MNPS Airspace Operations Manual” provides useful
assistance in establishing such action.

3.14 Presentation of Navigation Information

3.14.1 A significant proportion of navigation errors result from the use of incorrect data. To
minimize the problem, source data must be clearly legible under the worst cockpit lighting conditions and
presented in a format suitable for error-free use in the cockpit environment. In this context, the following
considerations apply:

a) on navigation charts, all position co-ordinates, e.g. ramp position, ATC waypoints, radio
navaid positions, etc., should ideally be printed in dark blue or black numerals against a
white background. Where such co-ordinates would normally appear against a locally tinted
background, they should be enclosed in a white box. Absolutely no information should be
overprinted on top of position co-ordinates. In situations where groups of position co-
ordinates must appear in close proximity to each other, the position to which each set of co-
ordinates applies should be clearly indicated by means of aleader;
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b) navigational documents, such as track messages or flight plans, should be double-spaced or
"boxed", to minimize the possibility of line slippage when the information is read; and

c) itisadvisable to provide pilots with a simple plotting chart of suitable scale (1 inch equals
120 NM has been used successfully on NAT routes) in order to facilitate a visual
presentation of the intended route that, otherwise, is defined only in terms of navigational
co-ordinates.

7" Edition 2002



North Atlantic Guidance Materid 4-1

PART 4
4. AIRCRAFT APPROVAL PROCESS
4.1 State Responsibility
4.1.1 It isimplicit in the concepts of MNPS and RV SM that all operations within each designated

airspace achieve the highest standards of navigational performance accuracy. All flights within NAT
MNPS Airspace must have the approval of either the State of Registry of the aircraft, or the State of
the Operator. Aircraft operating in RVSM Airspace are required to be compliant with the altimetry
minimum aircraft performance specification (MASPS) and hold an issued approval. Such approvals
encompass all aspects of the expected navigation and height-keeping performance accuracy of the aircraft,
including that covering: the equipment carried, the installation and maintenance procedures, crew navigation
procedures and training.

4.1.2 RVSM approval for operation in the NAT must include authority to operate in MNPS
Airspace. However, an MNPS approval only, authorises an Operator to fly at those flight levelsin
MNPS Airspace that are not designated for the use of RVSM operations. From circa January 2002,
RVSM approval will apply throughout the entire NAT Region. When this happens then an RVSM
approval will not necessarily include an MNPS approval, unless an Operator wishes to fly within
MNPS Air space —which itself then becomes a subdivision of RVSM Airspace.

4.1.3 In the case of approvalsfor IGA operations, the following points are emphasi sed:

a) aircraft MNPS and RVSM approvals constitute a package covering equipment standards,
installation, mai ntenance procedures and crew training;

b) States aviation authorities should consider limiting the validity period of approvals; and

c) States aviation authorities should maintain detailed records of all NAT MNPS and RVSM
approvals.

4.1.4 There are times when MNPS and/or RVSM approval documentation may need to be shown to
“suitably authorised persons’. e.g. during a ramp inspection or on similar occasions.

4.2 Installation Approvalsfor Navigation Systems

4.2.1 In most cases, Operators will be able to select equipment for which performance capability
has already been established to the satisfaction of a State of Registry. The primary concern will therefore be
in establishing that the end product of system performance meets the requirements for navigational
performance capability set out in Part 1. Where a completely new navigation system is proposed for use, or
where major changes have been made in the technology of an existing system, an evaluation will be
necessary, to establish its quality of performance, before authorisation for use as a primary means system
can follow.

4.2.2 When an evaluation of a new system is required, an approved system must be carried in
addition to the new one being evaluated. Any evaluation programme must provide data on sufficient flights
to demonstrate to the satisfaction of the appropriate authority:

a) the accuracy and reliability required to establish compliance with the appropriate navigation
performance specification;
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b) the adequacy of operational procedures;
¢) theadequacy of maintenance arrangements; and
d) theadequacy of operations and maintenance training programmes.

4.2.3 The amount of flying required to complete an evaluation will vary depending upon the type
of installation and the experience of the manufacturer or other Operators with the equipment and the results
which have been obtained.

4.2.4 The process of operational approval of a new system, after its airworthiness certification,
will generally consist of the following phases:

a) manufacturers' trials and trials on-board the aircraft in the regional environment concerned,
with the basic requirement being met by an existing approved system. Previous valid
evaluation programme data may be used;

b) confirmatory flights by the flight standards organisation of the State of Registry, after
establishing that the overall standards of accuracy and reliability appear acceptable; to
ensure that adequate operating drills/procedures and training facilities have been devel oped
leading to conditional approval for use in the environment; and

¢) close monitoring of operational use in the designated environment to ensure that the initially
approved level of performance is being maintained.

4.25 If the performance of a system falls significantly below the requirement during operational
use, the State of Registry will need to consider whether remedial action in terms of improvement to the
equipment or flight-deck drillsis possible, or whether the aircraft may need to be temporarily excluded from
the airspace. This latter consideration is of significant importance, as the only aternative might be to
increase the separation values currently applied, thus creating a considerable economic burden for other
Operators.

4.3 Limitationsto the Approval of Equipment

4.3.1 It is necessary, besides establishing total system performance, to take into account the
limitation of particular types of navigation and atimetry systems. The need is to ensure that in the event of
partial system failure, the remaining equipment is sufficient to enable the aircraft to operate in accordance
with the conditions of its original or amended clearance. To assist in meeting this requirement, the necessary
equipment to be available and serviceable at entry into the airspace concerned, must be specified.

4.3.2 To simplify regulatory procedures, States may wish to establish performance criteria for
routes and/or geographical areas on a worldwide basis. Such an approach will obviate the need for detailed
negotiations on each occasion that an Operator may wish to extend its route approvals. In exercising such
options, it will be for the States concerned to ensure that Regional specifications of performance are met and
that, in cases where no specific requirements have been established, at least the minimum conditions laid
down in Part 1, are taken into account.
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4.4 Acceptable M eans of Compliance for MNPS
General

44.1 In developing the application of the concept of MNPS, it was recognised that an indication
of an "Acceptable Means of Compliance" would be needed, with specifications in terms of aircraft
equipment. However, equipment specification is only one part of the total quality of performance required.
Certification for operationsin NAT MNPS Airspace requires:

a) attention to crew training and operating drills as described in the "NAT MNPS Airspace
Operations Manual";

b) attention to equipment installation and maintenance procedures;

¢) an assurance that the ICAO Annex 6 (Operation of Aircraft) requirement for navigation
equipment redundancy is satisfied; and

d) theuse of equipment that is suitable.

4.4.2 This section addresses only one of these aspects, namely the navigation equipment fits that
justify consideration.

4.4.3 It is unsatisfactory for NAT MNPS Airspace operations to rely on intermittent updates of
aircraft position. The standard requires for navigation equipment that continuously provides indications to
the flight crew of adherence to or departure from track, to the required degree of accuracy, at any point
along that track. To this end, it is highly desirable that the navigation system in use is coupled to the auto-
pilot so that continuous steering guidance is provided.

The Horizontal Navigational Performance Requirement

4.4.4 There are two navigational requirements for aircraft planning to operate in NAT MNPS
Airspace. One refers to track-keeping accuracy and the other refers to stand-by equipment with comparable
performance characteristics (ICAO Annex 6, Chapter 7 of Parts| and Il, refers). To justify consideration
for State approval for unrestricted operation in NAT MNPS Airspace, an aircraft needs to be
equipped with two fully serviceable L ong Range Navigation Systems (LRNS).

INS ISS IRSand FMCS Equipments

445 Extensive experience has been gained, both in the NAT Region and worldwide, in the use of
Inertial Navigation Systems (INS), Inertia Sensor Systems (I1SS), Inertial Reference Systems (IRS) and
Flight Management Computer Systems (FMCS). ISSIRS, when coupled with a FMCS for automatic flight
guidance, have clearly demonstrated a capability to meet the MNPS. Some aircraft may carry two IRS (or
ISS) but only one FMCS. Such an arrangement may meet track keeping parameters but does not provide the
regquired redundancy (in terms of continuous indication of position relative to track or of automatic steering
guidance) should the FMCS fail; therefore, in order to obtain MNPS certification, dual FMCS is required to
be carried. For example: a single INS is considered to be a LRNS; and an FMCS with inputs from one or
more IRS/ISS is aso considered to be aLRNS.

Global Navigation Satellite System (GNSS) Equipment

4.4.6 The emergence of GNSS raises the following issues for users, ATS Providers, States of
Registry and safety regulators:

7" Edition 2002



4-4 North Atlantic Guidance Materid

a) System Safety. A low level of GNSS-based navigation is not expected to affect overall
system safety. However, the inherent extremely high horizontal accuracy of GNSS will
eventually increase the probability of collision, following a loss of vertical separation. To
mitigate such an effect, it is expected that appropriate operational procedures will have to be
considered. This will be necessary when a significant proportion of aircraft in the NAT use
GNSS for navigation. Monitoring the use of GNSS in such airspace is therefore required in
order to identify when appropriate operational procedures might be needed and to ensure
that system safety is not adversely affected. States of Registry are therefore required to
provide details of GNSS approvals to the North Atlantic Central Monitoring Agency
(CMA). (SeePart5)

b) Institutional Considerations. Whilst the NAT SPG should be cognisant of institutional
considerations, it is the responsibility of individual States to resolve such concerns. States
may wish to take account of the following institutional aspects:

i) Legal Issues. Asthe use of GNSS increases, there will be a greater dependence by a
large number of users on a small number of infrastructure providers. States concerned
may wish to review the relevance of their national legidative requirements in the
context of the provision of ATS to GNSS-equipped aircraft;

ii) Liability Issues. For safety-critical applications such as navigation, ATS Providers
should, on an individual basis, consider reviewing the extent of their liability towards
GNSS users or third parties, in the event of a disrupted system or service; and

iii) Regulatory Issues. State Regulation of the operational use of navigation satellite
services is expected to take account of the ground and space domains, as well as the
airborne domain. States should therefore satisfy themselves that their individual
regulatory requirements are met in respect of each of these three domains.

Note: More information on the carriage of GNSS is contained in the “ North Atlantic
MNPS Airspace Operations Manual” . Included is: information on carriage of GPS as a
single LRNS, pre-departure checks (such as use of a Fault Detection and Exclusion
Availability Prediction Programme) and types of GPS failure encountered.

LORAN-C Equipment

4.4.7 LORAN-C equipment, with an integral navigation computer, has an acceptable performance
accuracy; although use of this equipment entails a limited MNPS approval, thus restricting operation of an
aircraft to routes on which unambiguous ground wave cover is available (see chart at Appendix A-6).

DOPPLER Equipment

4.4.8 The use of Doppler equipment (having a capability of displaying drift, ground speed and
cross track error) has been approved, on occasions, in conjunction with asingle INS, for operationsin NAT
MNPS Airspace. Such approvals, however, are considered to be at the lowest acceptable level of navigation
fit suitable for the MNPS. DOPPLER requires that continuous attention be paid to in-flight assessment of,
and compensation for, systematic errors, in order to guard against failure of the other single navigation aid.
Thus, future installations of DOPPLER plus one other long-range navigation aid cannot be recommended
for unrestricted MNPS operations.
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Aircraft equipage

4.4.9 To justify consideration for State approval for unrestricted operationsin MNPS Airspace, an
aircraft will be required to be fitted with the following navigation equipment:

a) Twofully serviceable LRNSs. A LRNS may be one of the following:
i) Onelnertial Navigation System (INS);
ii) One Global Navigation Satellite System (GNSS); or

iii) One navigation system using the inputs from one or more IRS or any other sensor
system complying with the MNPS requirement.

b) Each LRNS must be capable of providing a continuous indication to the flight crew of the
aircraft position relative to desired track.

Note1: Only two GNSSs currently exist: the Global Positioning System (GPS) and the Global
Orbiting Navigation Satellite System (GLONASS).

Note2: A GPSinstallation must be approved as follows:

If the two required LRNSs are both GPS, they must be approved in accordance with FAA Notice
8110.60 or equivalent JAA or national documentation and their operation approved in
accordance with FAA HBAT 95-09 or equivalent national or JAA documentation. |f GPS serves
as only one of the two required LRNSs, then it must be approved in accordance with FAA TSO-
Cl129 asClass Al, A2, B1, B2, C1 or C2, or with equivalent national or JAA documentation.

Note 3: Equivalent approval material for GLONASS is under development and must be
available prior to approving any GLONASS equipped aircraft for MNPS operations.

4.4.10 It is highly desirable that the navigation system employed for the provision of steering
guidance is capable of being coupled to the auto-pilot.

45 Acceptable M eans of Compliancefor RVSM
General

451 A minimum aircraft performance specification (MASPS) for RVSM was developed in
accordance with the conclusions of the ICAO Review of the General Concept of Separation Panel
(RGCSP)/6 Meeting. This was to satisfy the requirement that the system risk due solely to technical height
keeping performance, i.e. performance exclusive of human factors errors and extreme environmental
influences, should be less than 2.5 x 10° fatal accidents per flight hour. The requirements, which form the
basis for development of the MASPS, are stated in Part 1 and the full requirements of the MASPS are
published in the latest version of JAA Temporary Guidance Leaflet (TGL) No.6 - Revision 1, “Guidance
Material on the Approval of Aircraft and Operators for Flight in Airspace above Flight Level 290 where a
300 m (1,000 ft) Vertical Separation Minimum is Applied”, and in FAA Document ‘91-RVSW’, “ Interim
Guidance Material on the Approval of Operationg/Aircraft for RVSM Operations” .
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Equipment and Functional Requirements

452 The following features or equipment are considered to be essential elements of aircraft
intended to operate in RV SM Airspace:

a) atleast two atitude measurement systems meeting the MASPS requirements;

b) a satic source error correction (SSEC)/position error correction (PEC) must be applied
automatically;

C¢) asecondary surveillance radar (SSR) altitude-reporting transponder with the capability for
switching to operate from either altitude measurement system;

d) an dtitude deviation warning system that shall signal an alert when the altitude displayed to
the flight crew deviates from selected altitude by more than a nominal value. This nominal
value shall not be greater than 91.4 m (300 ft). For aircraft whose application for type
certification was made after 1 January 1997, the nominal value should not be greater than +
60 m ( 200 ft). The overall equipment tolerance in implementing this nominal threshold
value shall not exceed 15.2 m (50 ft); and

€) an automatic atitude-keeping device which is required to be capable of controlling altitude
within +/-20m (+/- 65ft) of the selected altitude, when the aircraft is operated in straight and
level flight, under non-turbulent, non-gust conditions.

Group and Individual Aircraft Approvals

453 Aircraft approvals will be applicable to an individual aircraft or to a group of aircraft that
are nominally identical in aerodynamic design, and to items of equipment contributing to height-keeping
accuracy.

454 When grouping similar aircraft together, from the viewpoint of approval or evaluation of
height-keeping standards or requirements, it must be recognized that aircraft with closely similar or
apparently identical type or series designations are in some cases substantially different in aerodynamic
design and avionic equipment. Conversely, aircraft with different series designations can be identical in all
characteristics contributing to height-keeping ability.

455 It is therefore necessary to ensure that all individual aircraft deemed to comprise a group are
of nominally identical design and build with respect to all details that could influence the accuracy of
height-keeping performance. All aircraft of the same group must have been designed and assembled by one
manufacturer. The airframes’ pitot/static systems must be installed in an identical manner and position, and,
if required, the same correction actions must be embodied to meet RVSM requirements. All aircraft in a
group must have the same altimetry, altitude-hold, and altitude-alert systems as originally installed and must
be able to meet compliance with RVSM requirements. Any variation in the above from initial installation
must have been or will require clearance by the airframe manufacturer or recognized design organization to
show that RVSM compliance has not been impaired.

45.6 This should not be taken to exclude approval by similarity, but, where there are differences,
the possible influence of all these details should be assessed before granting approval or extending approval
to cover such variations.
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CMAF1

POINT OF CONTACT DETAILS/CHANGE OF POINT OF CONTACT DETAILS
FOR MATTERSRELATING TO RVSM APPROVALS

This form should be completed and returned to the address below on the first reply to the CMA or when there
isachangeto any of the details requested on the form. (PLEASE USE BLOCK CAPITALS).

STATE OF REGISTRY

STATE OF REGISTRY 2-LETTER ICAO IDENTIFIER

ADDRESS

NAME OF CONTACT PERSON

Title Surname Initials
Post/Position

Telephone Number Fax Number

Initial Reply*/Change of Details*
*Delete as appropriate
When compl ete, please return to the following address:

NAT CMA

Room T8G7

One Kemble Street
London WC2B 4AP
United Kingdom

Telex: 883092 EGGA
AFTN: EGGAYFYG
Fax:  + 44 (0)20 7832 5562
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CMAF2

RECORD OF AIRWORTHINESS APPROVAL AND RVSM APPROVAL

1 When a State of Registry/State of Operator approves or amends either the airworthiness approval or
RVSM approval of an operator/aircraft for operations within North Atlantic (NAT) RVSM airspace, details of
that approval must be recorded and sent to the NAT Central Monitoring Agency (CMA) as soon as practicable
but no later than the 10th day of the month following the month that the approval was issued.

2 Before providing the information as requested below, reference should be made to the accompanying
notes. (PLEASE USE BLOCK CAPITALYS).
State of Registryl:

Name of Operator2:

State of Operator®:

Aircraft Type3:

Aircraft Mark/Series*:

Manufacturers Serial/Construction NO:
Registration:

Aircraft Mode S Addr ess Code®:
Airworthiness Approval®:

Date Airworthiness Approval |ssued’:
RVSM Approval4:

Date RVSM Approval | ssued’:

Date of Expiry of RVSM Approval (if any)’:

RemarksS:

When compl ete, please return to the following address by the most expeditious means.

NAT CMA

Room T8G7

One Kemble Street

London Telex: 883092 EGGA
WC2B 6T4AP AFTN: EGGAYFYG
United Kingdom Fax: + 44 (0)20 7832 556
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CMAF3
WITHDRAWAL OF APPROVAL TO OPERATE IN NORTH ATLANTIC RVSM AIRSPACE

1 Immediately a State of Registry/State of Operator has cause to withdraw the RVSM approva of an
operator/aircraft for operations within the North Atlantic (NAT) MNPS/RVSM airspace, details as requested
bel ow, must be submitted to the NAT Central Monitoring Agency (CMA) by the most expedient method.

2. Before providing the information as requested below, reference should be made to the accompanying
notes. (PLEASE USE BLOCK CAPITALYS).
State of Registry?:

Name of Operator2:

State of Operator®:

Aircraft Type3:

Aircraft Mark/Series*:

Manufacturers Serial/Construction NO:
Registration:

Aircraft Mode S Addr ess Code®:

Date of Withdrawal of RVSM Approval ’:
Reason for Withdrawal of RVSM Approval8:
Remarks8:

When compl ete, please return to the following address by he most expeditious means.

NAT CMA

Room T8G7

One Kemble
London WC2B 4AP
United Kingdom

Telex: 833092 EGGA
AFTN: EGGAYFYG
Fax:  + 44 (0)20 7832 5562
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APPENDIX D

DOCUMENTATION RELEVANT TO NAT OPERATIONSISSUED BY STATES

STATE PUBLICATION AVAILABLE FROM
CANADA Aeronautical Information Publication Canadian Government
(AIP Canada) Publishing Centre
Air Navigation Ordersand Air Supply and Services Canada
Regulations OTTAWA, Ontario
Canada Flight Supplement Canada
(Canada and North Atlantic) KIA OS9
NOTAM
Canada Map Office
Canada Air Pilot Instrument Department of Energy, Mines and
Approach Procedures Resources
(East and West) 615 Booth Street
OTTAWA, Ontario
En-route Terminal charts Canada
KIA OE9
FRANCE Publication d'Information Aéronautique | Service de I'Information Aéronautique
- Nord Atlantique 8, Avenue Roland Garros
BP 245
33698 Mérignac Cedex
Tel : +33 557925555 (AIP)
Fax : +33 557925510 (AIP)
NOTAM Tel : +33 557925792
Bureau NOTAM International Fax : +33557925799
GREENLAND Aeronautical Information Publication Civil Aviation Administration
(AIP Greenland and Faro Island) AlS
Box 744
NOTAM DK 2450 Copenhagen SV
Denmark
Aeronautical Information Circulars
ICELAND Aeronautical Information Publication Icelandic Civil Aviation

(AIP)

NOTAM

Administration

Aeronautical Information Service
Reykjavik Airport

1S-101 REYKJAVIK

lceland
Tel (AlP): +354 569 4109
Fax (AlIP): +354 569 4286

Tel (NOTAM): +354 569 4294
Fax (NOTAM): +354 569 4200
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IRELAND Aeronautical Information Publication Aeronautical Information Service
(AlIP Ireland) Irish Aviation Authority
Aviation House
NOTAM Hawkins Street
DUBLIN, 2
NORWAY Aeronautical Information Publication Civil Aviation Administration
Aeronautical Information Circulars P.O. Box 8124, Dep.
(AIC) N-0032 OSLO 1
NOTAM
PORTUGAL Aeronautical Information Publication Servico Informagao Aeronautica

(AIP Portugal)
Aeronautical Information Circulars

ANA EP
RuaC, Edificio 118 - Aeroporto
Apartado 8131

NOTAM 1802 LISBOA CODEX
UNITED KINGDOM | Air Navigation Order and General Westward Digital Limited
Regulations 37 Windsor Street

United Kingdom Aeronautical
Information Publication

NOTAM

Aeronautical Information Circulars

Cheltenham
Glos. GL52 2DG

International NOTAM Office
First Floor, Control Tower Building

London Heathrow Airport
Hounslow, Middlesex TW6 1JJ

UNITED STATES OF
AMERICA

United States Aeronautical
Information Manual (AIM)

United States International
Flight Information Manual
(IFIM) Website
http://www.faa.gov/ats/aat/ifim/

Alaska, Caribbean and South American
Supplements

En-route Charts
NOTAMS

NAT IGA Operations Manual

Superintendent of Documents
Government Printing Offices
Washington D.C. 20402

National Ocean Survey (NOS)
Distribution Division

c44

Riverdale, Maryland 20840

Federal Aviation Administration
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APPENDIX E

LIST OF ADDRESSES OF AGENCIESIN THOSE STATES
CONCERNED WITH THE CO-ORDINATION AND CONDUCT OF
ROCKET/MISSILE FIRING ACTIVITIES

IN THE NAT REGION

CANADA

Altitude Reservation EAST (ARE)
Gander Area Control Centre

35, Memorial Drive East

P.O. Box 328

Gander, Newfoundland

A1V 1W7

Tel © +1709 651 5243
Fax @ +1709 6515288
AFTN '  CZQXZGZA

ICELAND

Icelandic Civil Aviation Administration
Shift Manager Reykjavik OACC
Reykjavik Airport

IS—101 REYKJAVIK

Tel © +354569 4141
Fax :  +354569 4200
AFTN :  BIRDZQZX

(* Short-time notices to be addressed to Reykjavik
OAC aswell as AFTN BIRDZQZX)

DENMARK (GREENLAND)
Civil Aviation Administration

Luftfartshuset

Box 744

DK-2450 COPENHAGEN SV

Tel : +453618 6000
Fax :  +451-440303
AFTN :  EKCAYALL

IRELAND

General Manager

Irish Aviation Authority
Tower Building
Shannon Airport

CO CLARE
Tel : +35361471233
Fax :  +35361 472955

AFTN :  EISNZQZX

FRANCE

Direction de la Navigation Aérienne
DGAC DNA

50, rue Henry Farman

75720 PARIS Cedex 15

Tel © +331-58094321
Fax :  +331-58093840
AFTN :  LFPSYADN attn DNA/1

NORWAY
Civil Aviation Administration
Postboks 8124, Dep.

N-0032 OSLO 1
Tel © +472-942000
Fax :  +472942390

AFTN @ ENCAYAYX

7" Edition

2002




North Atlantic Guidance Material E-2

PORTUGAL RUSSIAN FEDERATION
Direccéo de Operacdes do Atlantico Centra Air Traffic Control
Aeroporto de Santa Maria of Civil Aviation
P.O. Box 47 37, Leningradsky Prospekt
9580-909 Vila do Porto - Portugal MOSCOW A-167
Tel +351 296 886 501 Tel +7 095/228 54 82, 227 67 21
Fax +351 296 886 116 Fax
AFTN :  LPAZYJYN AFTN : UUUUzZG
(*Short-time notices also to be addressed to
LPPOZOZX, attn Supervisor,
Tel +351 296 886 299
Fax +351 296 820 422

UNITED STATES OF AMERICA
UNITED K1 NGDOM. Federal Aviation Administration
Manager ATC (Oceanic) Central Altitude R i
National Air Traffic Services Limited entral Altilude Reservation

. Function (CARF)

Atlantic House .

13600 EDS Drive
Sherwood Road Herndon VA 20175
PRESTWICK erndon
Ayrsnire KA 2NR Tel +1 703 9044525
Tel +44,1292 692684 Fax — +17039044459

AFTN : KARFYG
Fax :  +44 1292 692522 ARINC:  HDOOZYA
AFTN @  EGGXYTYO ' Q
(* Short-time notices also to be addressed to:

EGGXZOZX or
Fax: +44 1292 671048
(Attention Watch Manager)
— END -
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