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NAV CANADA

THE ISSUE
Which way is North?

y

Modern aircraft, air traffic and IFR
procedure design systems begin in TRUE

Tables are then devised to translate that
data to magnetic for the user
A Not all tables hold the same values
A Older tables in systems may not be updated
A Translations may not be matched

Much effort is and has been expended to
manage MAG VAR

The questions should be:

A Why do we still navigate by reference to
Magnetic North? Why do we not switch to
TRUE?
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WORK SI NCE

y

<

<

<

International Association Of Institutes Of
Navigation (IAIN)

A International working group to work the problem

NAV CANADA & Transport Canada

A National working group to work the problem (CPAAT)

vy Concept of Operations complete

v Implementation Plan draft developed
Instrument Flight Procedures Panel (IFPP)
A Briefed and voted to move ahead with True North
ICAO

A State letters released and survey of States, ANSP, Air

Operators, Airports and OEMs complete i initial
response positive
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NAV CANADA

ICAO WEBINAR + VOTE SEPT. 8, 2022

CAAs, 10%

Others, 4%

ANSP, 3%

OEM, 2%

FPD, 2%
Air Operator, 1%

| don't support Airport, 1%
2 from CAA, 1 from OEM,
2%




NAV CANADA

CANADAOS EXPERI ENCE

<\

Canada has always operated with airspace
referenced to True and Magnetic s North Cut-ou;
A Northern Domestic Airspace = True : ’\ Wk

,s

A Southern Domestic Airspace = Magnetic

In NDA all ILS, VOR and NDBs at set to
TRUE with O degrees declination

<\

L0 paran

All conventional and PBN airways are PASIATLE T O
reference to True ;

<\

All terminal procedures are referenced to
True

A ILS, LOC, NDB, TACAN
A PBNi LNAV, LNAV/VNAV, RNP AR, LPV

<




NAV CANADA

CANADAOS EXPERI ENCE
Aircraft Types Using True

y  O&D within NDA = 75 aircraft types in a six- . y
month period: (
A ATRi AT43, 45,72, 75 *e
A Beechi B190, BE10, 20, 30, 55, 350 . i: Iy 0t
A Boeingi 732, 733, 734, 737, 738, 752 . ® ... L
A Military i C130J, C17, A310, L188 . “.%r--'.:....-: AN .s:-....,‘
A Bombardier/DeHavilland i CL60, CRJ2, .‘,.:,;‘ . g; b, O,
DH8A, DCH2, 6, 7 e

A Other- Cessnatds, D228, FA
JS32, PA31, SW4, Multiple Helicopter types.
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MAG VAR ISSUES

Regional Aircraft

vy Airworthiness directives limiting operations for
out of date magnetic variation are becoming

more common.

A Loss of CAT Il/lll operations in regional aircraft

fleet

A Airborne holding operations restricted if using the

flight management system

A Leads to navigation errors and an unsafe

condition that must be managed by the flight crew

I*I Transport  Transports TP 72458
Canada  Canada 1of2

AD Number: CF-2019-40

AIRWORTHINESS DIRECTIVE

This Airworthiness Directive (AD) is issued pursuant to Canadian Aviation Regulation (CAR) 521.427.
No person shall conduct a take-off or permit a take-off to be conducted in an aircraft that is in their legal
custody and control, unless the requirements of CAR 605.84 pertaining fo ADs are met. Standard 625 -
Aircraft Equipment and Maintenance Standards Appendix H provides information concerning alternative
means of compliance (AMOC) to ADs.

Number: Effective Date:
CF-2019-40 15 November 2019
ATA: Type Certificate:
M A-131

Subject:

Navigation System — Flight Management System (FMS), Inertial Reference System (IRS) and Attitude
and Heading Reference System (AHRS) — Outdated Magnetic Variation (MV) Tables

Applicability:

Bombardier Inc. model CL-600-2B19, CL-600-2C10, CL-600-2C11, CL-600-2D15, CL-600-2D24 and CL-
600-2E25 aeroplanes, all serial numbers.

Compliance:

As indicated below, unless already accomplished.

Background:

Outdated MV tables inside navigation systems can affect their performance and result in the presentation
of misleading magnetic heading references on the Primary Flight Displays (PFDs) and Multi-Function
Displays (MFDs) positioning the aeroplane outside of the terrain and obstacle protection provided by
instrument flight procedures and flight route designs. Some Bombardier Regional Jets have navigation
units with MV tables that are obsolete which can lead to significantly inaccurate heading, course and
bearings calculations.

This AD mandates the Airplane Flight Manual (AFM) update to the FMS, IRS and AHRS limitations to
address the above mentioned unsafe condition.

Corrective Actions:
1. Within 30 days from the effective date of this AD, amend the applicz*:le Transport Canada (TC)

A AFM Far i tinn tha revicinn tn tha Chantar N7 _ | imitatinne — Kaviaation Quetam




NAV CANADA

MAG VAR ISSUES
Airline Narrow Body and Wide-body Aircraft e

THIS ATB CANGELS AND SUPERSEDES ATB 312

The reason for revising this ATB is to identify sircraft fin{ff=s being retrofited with latest IRS MagVar
tables.

The purposs of IRS limitations is to prohibit certain fiight operations in geocgraphic areas where the

y  Limitations to operations with out of date
magnetic variation tables oo o sasty e arvins wpe deskn reaarerts. S Mgar Kb ar evsed evy 10

years.

The fieet is in process of being retrofitted with new IRS MagVar tables to remove the area and airport
restricions mentioned below. Currently, all 787-8s have been retrofitted but not all 787-8s. The
retrofit completion of the TB7-8s is expected in 2022. Once a specific aircraft has completed this
retrofit, it will be identfied on the OFP through a Crew Alert and this ATB will revised.

A319/A320/A321 AIRCRAFT TECHNICAL BULLETINS AOM 1.01.34 P4 is revised as follows:

INERTIAL REFERENCE SYSTEM (IRS)

ATB 271: OEB 151-ST JOHNS (CYYT) IMMEDIATE RESTRICTIONS
All flight operations based an magnetic heading or magnefic track angle are prohibited in geographic

06-12-12 areas where the loaded IRS Magnetic Variation (Mag\ar) table emors are greater than 5 degrees. *
EFFECTIVITY. A[RCRAF_ " To wmgwilh this limitation, Flight Crew shall select HEADING REF switch to TRUE when
In addition to Anchorage and Fairbanks, effective immediately, the autoland and rollout restrictions of OEB 151 will operating narth of 85N of latitude instead of TOM of latitude per FOM 8.8.2.4.

also be applicable to those aircraft operating into

St Johns (CYYT) without an updated ADIRU MAGVAR table. - ma.mr are compliant this limitation.

SPECIFICALLY: All autopilotifiight director ILS (excluding GLS) approach and landing operations that use magnetic
« Autoland is not allowed north referenced courses or bearings are prohibited in geographic areas whers the loaded IRS
« Roll out is not allowed MagVar table ermors are greater than 3 degrees.

« CAT Il approaches without autoland are still allowed

** To comply with this imitation, the following table lists the airports affected by IRS MagWar

Affected aircraft will not be subject to the restrictions once their ADIRU MAGVAR tables are updated. These aircraft table emmors greater than 2 degrees. Any ILS and LOC approaches are prohibited at these
will be identified by a logbook sticker on the inside cover stating: airports. All sther types of approaches are not affected.

Airport code Airport name and location
MAGVAR TABLE UPDATED - OEB 151 CANCELLED FOR THIS AIRCRAFT =FJrOGSF Kangerussiad, Gresnland
Itis expected that the ADIRU MAGVAR tables on the affected aircraft will all be updated by July 2008. Once all |___KEF/BIKF | Keflavik, leeland
aircraft are modified, this ATB will be cancelled, a new ATB will be issued stating that all aircraft are modified, and YFB/CYFB loaluit, Canada |
all logbook placards will then be removed XY I CYRY Whitshorse, Canada

LYR /ENSEB Longyear, Norway

EDF f PAED Elmendarf AFB, USA

FAlI PAFA Fairbanks, USA

AKM § PAKN King Salman, USA

ANC | PANC Anchorage, USA

- S alrcrg are compl mnlﬁ !\is limitation.



CANADA s TRUE NORTH WG MAKEUP

Canadian Performance-based Aviation Action Team
(CPAAT)

A True North Sub-working group members:

A Transport Canada

Nav Canada

Airlines

Business Aviation
General Aviation - COPA
Air Taxi

Flight Training

Airports

Helicopter Association
DND/RCAF

To To o Po To To TI» o o
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CANADIAN CON OPS
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ARINC 424 0 CHANGES AT 424 -20

ARINC 424-20 included changes to allow TRUE in all PBN and conventional
procedure coding

MAG/TRUE Indicator

Source content in TRUE

Removed ATo from runway suffix for RWY Indicat
When source data is provided as TRUE, MAG and TRUE bearing/headings will be identical

Procedure Design MAG VAR coded as E-east, W-west, T-TRUE

For TRUE bearings the tenths position will be replaced witha T

R R

These changes were the last step to coding LPVs in TRUE airspace correcting past FAS
datablock Issues.
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CRJ -200

MSN 7529 & 7526 Built 2001
Collins Proline 1V, Dual FMS 4.2, CAT Il with HGS
LaseRef V Inertials

Fully functional for all PBN and Conventional
procedures in both MAG and TRUE

Pilot procedure i select MAG/TRUE switch as
required transitioning from one airspace to the
other

Charted HDGs and Bearings Match Database in
TRUE

Rochwelicallins

FrMs COMTROL
RUMWAY LENGTH
TERS

DISFLAY MODE
STRUE

MFD DaATA KEY
SRIGHT




NAV CANADA

UNIVERSAL

DHS8 -100 NV 1/3

. . s HDG=»
y  MSN 028 Built 1986 , 2 v
vy Analogue flight instruments, RIX ----

Dual Universal 1eW FMS, , 1) Boetsugss

CAT Il : . RNP
y  LaseRef IV Inertials 5 = = sl | oo | ust [[oney
y FUIIy functional for all PBN cc-oeoer BUpeRe I TUNE | MENU | NEXT

and Conventional

procedures in both MAG and

TRUE
y  Pilot procedure i select

MAG/TRUE switch as
required transitioning from
one airspace to the other

32,000

91 0 119

7
E 91 85
=2 100

106 96 5 108

y  Charted HDGs and Bearings
Match Database in TRUE




NAV CANADA

GRUMMAN CHEETAH

y  Built 1972
y  Garmin 430w
y  Manually set DG to TRUE (-13BW) from

Compass (compass correction value + magvar)

vy Fully functional for all PBN and Conventional
procedures in both MAG and TRUE

Pilot procedure i select MAG/TRUE switch as
required transitioning from one airspace to the
other

<\




NAV CANADA

OTHER AIRCRAFT

vy Flight Inspection Aircraft replacements

y  TRUE is an Operating Requirement

y  Aircraft types that have responded as capable
A King Air 360
A Embraer Praetor

A Cessna Longitude

vy Fully functional for all PBN and Conventional
procedures in both MAG and TRUE

y  Collins Fusion Flight Deck

LITEF LCR 100/110; Honeywell Super AHRS
AH-2100 TRUE Capable; LaseRef VI




NAV CANADA

OTHER AIRCRAFT

y
y

ﬁ . B‘.‘-:\m: ““‘@

Boeing and Airbus

Briefed their capabilities at the May AEEC
meeting in Denver

In production aircraft have a MAG/TRUE
switch or a Standard Order Option for one

A However i still need to investigate to fully
understand any other issues that may arise

..‘._._‘
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CON OPS 0 HOW? 0 JEPPESEN HELPED
Nav Canada conducted a Change Flight Test

y Flight Test O0Trued dat abase

A The current ARINC 424 navigation database data records and data fields can be maintained with OE
entered as the mag var value in columns 52 thru 56 AND column 86 set to TRUE Indication. In this
manner, navigation data will be reflected as TRUE regardless of the FMS method to determine and
operate in True.

A While this ensures the navigation database records will reflect TRUE values only, the FMS/IRU would still
need to be operated in TRUE to provide TRUE heading from the IRU or AHRS heading source and to
allow the FMS to not use the main embedded mag var map in the FMS.

A Some ANSPs are publishing True and Magnetic on charts now and that could be an interim step leading to
up to the day of change globally or regionally as determined by the TRUE North implementation plan (yet
to be determined).
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CON OPS 6 HOW?
Nav Canada conducted a Change Flight Test

y Flight Test O0Trued dat abase

A Jeppesen took all the data (flight test database) for airports, airways, IAPs and changed all the magnetic
variation to 6006 for a flight test area in eastern

A NAV CANADA flight test aircraft flew a mixed flight plan of V/J airways, PBN airways, NDB, VOR and PBN
procedures in True Mode to see if switching the database would be that easy.

A Flight Test was successful for all aircraft systems i conventional, PBN, EGPWS, EFB, HGS. No off
nominal events observed.
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CHARTING IN TRUE

ASECNA member States do this today
T s |Baome s

APPROACH CHART
Calegories A-B-C-D HENGHT S RELATEDTO THR 34 ELEWATION

INSTRUMENT
APPROACH CHART
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CHARTING IN TRUE

Canada does this today. Jepp concept charts to support the transition

CYVR/YVR Ciicawoss ngﬁSEN VANCOUVER, BC  cyyp/yyR (i=uesy —wEPPESEN VANCOUVER, BC
] J— VANCOUVER INTL PROOF ILS Z Rwy 08L  yanCOUVER INTL PROCE i1 2-1) RNAV (GNSS) Z Rwy 08L
RESOLUTE BAY NU I O-ATIS [ PACIFIC Radio ik AN A [ [ FALIFIC Radio outer TAHCCNIR Areival
ILS RWY 35 (TRUE) TA301H DS4SE1ON VAR NA CYRB 124.6 123.15 128.17 128.6 133.1 134.225 " 124.6 i .15 128.175 128.6 — 133.1 134.225
VANCOUVIR Tomer Ground ® awar m
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3700 103 ST 1560 6504 : MISSED APCH: Climb to 420" heading 083° (T100°). Then climbing LEFT turn MisseD apch: Climb to 480" heading 083° (T100°). Climbing LEFT turn 1o
to 3500° heading 051° (T068°). Intercep!t inbound R-264 YPK to YPK VOR. 3500° direct to UKNOS. Then climb track 084° (T101°) to YPK VOR.
ATY Set: INCRES Trans level: FLIEO Trans al1- 18000° Alt Set: INCHES Trans lovel: FLIBD Trans alt: 1B000°
1. Radar. o RNAV required. 2. SAFE ALTITUDE WITHIN 100 NM 12,800'. 3. Procedure 1. SAFE ALTITUDE WITHIN 100 NM 12,800, 2. Simultanccus approach AUTHORIZED with
turn NOT. AUTHORIZED. 4. Simwitaneous approach AUTHORIZED with Rwy O8R. Rug 0BR. 3. LNAV procedura NOT AUTHORIZED during simultansaus cperations. 4. Advise
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CON OPS 0 WEATHER

All weather wind reports are referenced to True

y  Pilots would no longer have to convert winds from True to Mag in printed weather
Tower systems to report wind for take-off and landing would not need to convert winds from True
to MAG

y  ATIS and AWOS systems would not need updated magnetic variation to convert winds from
True to Mag
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CON OPS 0 ATS SYSTEMS

MAG VAR is table driven and
0.5 hour per site 101 When required Site config
0.5 hour per site 55 When required Site config
0.5 hour per site 31 When required Site config
ATIS
0.5 hour per site 40 When required Site config
I(GRIINEIIN 0.25 day per site & 103 5-yr IGRF model FM software update
WP 6.25 days - update
nationally 5-yr IGRF model
update
CAATS & 4 hoursperFIR&  7+1 Every 56-days Data file update
GAATS+ 4 days nationally - 5-yr IGRF model
update
0.25 hour per site 11 Annual PM trip Site config
0.25 hour per site 12 Annual PM trip Site config
1 hour per site 5 When required Site config
5 hours per site 38 When required FM software update
1 day per site 9 When required Adaptation

CFPS 10 days nationally

5-yr IGRF model
update

FM software update

can be

+ Chart Updates
-3 cycles

+ VOR Rotation
- enroute
- terminal

set
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CON OPS - CHANGING TO TRUE

US/UK World Magnetic Model - Epoch 2020.0

States (ANSPs/Airports) Affected Man Fiold Doclination 0)

y  Yellow = m4Evariation

Magenta = m10Evariation

y  Green = Ops in True Today

vy Reducing impact of the change

A Procedures within M4Evariation
could be adjusted early or left as is
until the next review date

A Airports within the m10Ecould
update numbering, signage and

data at their convenience prior to, N\ Iy, ///// ~

or, after the transition to True. ‘\\t\%@%& ‘ \w ..i /% / /f ///// / / / /////M“\\\“

Nowuceucnzs

m
Contour v 2degees Blachcut Zooes wwomwm 9




2030 WORLD WIDE AIRPORT IMPACT

AIRAC cycle 21-11/2020 EPOCH ., canapa

GET COUNT

Country Selection

Runway Category Country Code
HARD - WORLD WORLD E
Runway Length categories Requiring changes
From To # of RWY's With True With Mag MNow with Mag
0ft 4000 ft 8133 4326 2622 2046
4000 ft 6000 ft 2144 4502 2717 1822
6000 ft 8000 ft 3867 2082 1165 791
8000 ft 10000 ft 3183 1495 8950 561
10000 ft 12000 ft 1633 774 411 271
12000 ft 14000 ft 698 287 217 153
14000 ft 16000 ft 63 a0 20 10
16000 ft 25000 ft 6 b 2 2
Total 25732 14416 8044 5656
KML Point Color Category
HARD GENERATE GLOBAL KML
SOFT AIRPORT FILE
TEXT WATER/ICE/SNOW

25732 World-wide hard surface runways analyzed
8044 would need to renumbered in MAG
11316 would be left alone switching to TRUE

14416 would need to be renumbered in TRUE
5656 are out of MAG alignment today

25732 will be renumbered over time







