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Rightsto FAI international sporting events

All international sporting eventsorganised wholly or partly under the rules of the Fédération Aéronautique I nternational e (FAI)
Sporting Code{ Reference 1, below} aretermed FAI International Sporting Events{2}. Under FAI Statutes{ 3}, FAl ownsand
controls all rights relating to FAI International Sporting Events. FAl Members{4} shall, within their national territories {5},
enforce FAIl ownership of FAI International Sporting Eventsand requirethemto beregisteredintheFAI Sporting Calendar { 6} .

Permission and authority to exploit any rightsto any commercial activity at such events, including but not limited to advertising
at/or for such events, use of the event name or logo for merchandising purposes and use of any sound and/or image, whether
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agreement, in doing so also accepts the rights of FAI as stated above. Where no formal transfer of rights has been established,
FAI retains all rightsto the event. Regardless of any agreement or transfer of rights, FAI shall have, free of charge for itsown
archival and/or promotional use, full accessto any sound and/or visual images of any FAI Sporting Event, and reservestheright
to have any part of any event recorded, filmed and/or photographed for such use, without charge.

References

{1} FAl Statutes

{2} FAI Sporting Code, General Section
{3} FAl Statutes

{4 FAl Statutes

{5} FAI Bylaws

{6} FAl Statutes

{7} FAI Bylaws

{8} FAl Statutes

{9} FAI Sporting Code, General Section
{10} FAI Sporting Code, General Section
{11} FAl Statutes

{12} FAI Bylaws

IGC Sporting Code Annex B

Chapter 1, para 1.6

Chapter 3, para3.1.3.

Chapter 1, para 1.8.1

Chapter 5, para 5.1.1.2; 5.5; 5.6 and 5.6.1.6
Chapter 1, paral.2.1

Chapter 2, para 2.3.2.2.5,

Chapter 1, paral.2.3

Chapter 5, para 5.1.1.2; 5.5; 5.6, 5.6.1.6
Chapter 3, para3.1.7

Chapter 1, paras1.2. and 1.4

Chapter 5, para 5.6.3

Chapter 1, paral.2.2

[ 1 October 2020


http://www.fai.org
mailto:sec@fai.org

AMENDMENT LIST (AL) RECORD

Amendments to this document can be put forward by the IGC Air traffic, Navigation and Display Systems (ANDS)
committee, the IGC GNSS Flight Recorder Approval Committee (GFAC) and by the IGC Sporting Code Committee,
(SCC) to whom suggestions for change should be made in the first instance for subjects within their areas of
responsibility. Amendments can also be proposed by IGC nations, their del egates and other Specialists, including via
the agendafor the annual 1GC Plenary meeting. Comments on proposed amendmentswill be made to the Plenary by the
appropriate Specialist or Committee Chairman and the | GC Bureauwill benotified of any amendment beforepublication.
Amendments should be proposed in aform of words suitable for direct incorporation into this document, together with
an explanation of why they are needed.

Amendments normally take effect on 1 October following the | GC meeting at which changeswere notified or discussed,
unlessan earlier dateisneeded to allow for significant circumstancesfor which amended procedures are required before
flights can be validated, to make corrections, or to bring this document into line with other IGC documents. Or, for publication
later than 1 October, if there are unavoidable delays in finalising detailed wording or if corrections are required.
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PRELIMINARY REMARKS

1. Titleand Status. Thisdocument, short title"SC3B", contains rules, procedures and guidelines applying to equipment used in the
flight verification process, beforefinal validation of flight performancesto therulesand procedures of IGC and FAI. Although SC3B
is published as a stand-alone document, it is a sub-document of the FAI Sporting Code Section 3 for Gliders and Motor Gliders
(abbreviated "SC3") and should be read in conjunction with other parts of SC3 that are listed in para 2.

2. Scope. SC3B dealswith devices that use data from Global Navigation Satellite Systems (GNSS), such as |GC-approved Flight
Recorders (FRs) and lower level NAC-approved Position Recorders (PRs). It also contains Terms of Reference for the IGC GNSS
Flight Recorder Approval Committee (GFAC) that deals with FRs on behalf of IGC. Other material needed by pilots and Official
Observers is in the main body of SC3 and its Annexes. These are Annex A (SC3A, Rules for World and Continental Soaring
Championships), this Annex B (SC3B), Annex C (SC3C, the Official Observer and Pilot Guide) and Annex D (SC3D, Rulesfor the
IGC Pilot Ranking List). Annex C amplifiesthe material in the main SC3 document and gives more detailed procedures. This Annex
B includes quotesfrom SC3 and Annex C, sothat it can be used without constant referenceto other documents. Amendmentsto Annex
B are the responsibility of GFAC together with the IGC Airspace, Navigation and Display Systems (ANDS) committee, consulting
the IGC Sporting Code Committee (SCC) where applicable, and notifying the IGC Bureau where policy issues are involved.

3. Technical Specification for | GC-approved GNSS Flight Recorders. A detailed Technical Specification (TS) for IGC-approved
FRsis available through the web referencesin para4. It contains hardware, software and other requirements for |GC-approval as a
Secure Flight Recorder (SFR), the detail ed structure of |GC flight datafiles, glossary definitionsincluding thosereferring to technical
detail, and procedures on FR security. Itsfirst Chapter on overall IGC FR policy is based on Chapter 1 of Annex B to the Sporting
Code for Gliding (SC3B). Amendmentsto the TS arethe responsibility of GFAC and the IGC ANDS committee (see para 2 above),
consulting the IGC Sporting Code Committee and other experts where required. Asthe TS is not part of the Sporting Code, an
amendment can be made at any time, generally not more than once in a calendar year unless important matters arise at 1GC Plenary
meetings or where new situations occur.

3.1 TSUsers. The TSisintended for the use of manufacturers and designers of hardware and software, IGC Committee members, expert
advisors, and technical experts on GNSS Flight Recorders. However, pilots and OOs using IGC Flight Recorders may find much of interest
including a comprehensive Glossary of Terms and on GNS Systems and Flight Recorders, also the detailed structure of the IGC flight datafile
that stores Lat/Long fixes and other data for post-flight analysis and validation of flight performancesto IGC standards.

4. Other documents and Web References.

for SC3 and its annexes (SC3A, SC3B, SC3C, SC3D) : www.fai.org/igc-documents
for Flight Recorders, click on "Flight Recorders’, then :
"|GC-approved Flight Recorders - Approval Documents', or
"|GC-approved Flight Recorders - Technical Specification", or
"IGC Shell program for Validation of IGC files, plus FR Manufacturer DLL files".
or
the GFAC web site for some of the above documents: www.ukiws.uk/GFAC

General Section of the FAI Sporting Code - through: www.fai.org/documents
scroll down to " Sporting Codes', then " Sporting Code - General Section".

5. Amendments. See page (ii)

6. Nomenclature- key words. In thisdocument thewords"must”, "shall" and "may not", indicate mandatory requirementsthat must
be complied with if IGC standardsare to be met. Theword "should" indicates arecommendation that is preferred but not mandatory.
Theword"may" indicateswhat ispermitted; and "will" indicateswhat i sgoing to happen. Where appropriate, words of the mal e gender
should be taken as generic and include persons of the feminine gender. Advisory notes and guidance areinitalic script.

Theterms"Flight Recorder” or "FR" refer to GNSS Flight Recordersthat are either IGC-approved or being designed and put forward to GFAC
for IGC-approval, unless the context indicates otherwise.

Theterm"logger" issometimesmet (instead of "IGC FR") but isnot used by IGC because of when translated to other languagestheword "logger"
is not precise whereas "1GC-approved Flight Recorder” is a precise definition.

Theterms" Specification”, "Technical Specification”, and"TS' refer to the IGC FR Technical Specification document, see paras 3 and 4 above.

In addition to IGC-approved GNSS FRs, the term "Position Recorder" (PR) isalso used for types of GPS recorder that are more basic than the
IGC-approved FR. PRs may be approved for use by individual NACs, but only for evidence for Silver and Gold badge flights under IGC rules
and procedures for NAC-approved PRs. See the Glossary under "Position Recorder".

7. Termsand Abbreviations. Aswell asthe Glossary of Termsthat follows, other Glossaries arein the Technical Specification for
IGC-approved GNSS Flight Recorders, also in other sub-sections of SC3, and the General Section (GS) of the FAI Sporting Code.
See the web references in para 4 above.
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GLOSSARY OF TERMSAND ABBREVIATIONS

This contains explanations of terms and abbreviations that are relevant to the contents of this document.
More detailed definitions are available in the Technical Specification for IGC-Approved GNSS Flight Recorders,
and more general definitions are in the General Section of the FAI Sporting Code

Accuracy - closenessof measurementsto aspecific value, compared to " precision” whichistheclosenessof measurements
toeach other. Itistherefore possibleto haveaset of close measurements (high precision) that have a systematic error and
so have low accuracy. The preferred situation isto have both high accuracy and high precision of data points.

See: https.//en.wikipedia.org/wiki/Accuracy and precision

ANDS committee - The Air traffic, Navigation and Display Systems committee of IGC.

CH, Ch - Confederation Helvetica, the Swiss Confederation, for instance ChF - Swiss Francs. FAI Headquartersisin
Lausanne, Switzerland, and payments to FAI are often made in ChF.

Declaration - The pre-flight recording of pilot name(s), glider type and identification, and any waypoint coordinates
required to certify a soaring performance in accordance with SC3 proceduresfor that type of performance. The date and
time when the latest declaration was received by the FR after action by the pilot or asystem used by the pilot, isrecorded
in the first line of the C-Record at the beginning of of the IGC file. (AL14)

EGM - Earth Gravitational Model. A worldwide surface calculated to have equal gravity ("equipotental™) rather than a
geometric and simpler Earth M odel such asan Ellipsoid (seebelow). Examplesinclude EGM84, EGM 96 and EGM 2008,
defined by the US National Geospatiad Agency (NGA). See below under "Geoid", and more detail is at
https://en.wikipedia.org/wiki/Earth Gravitational Model

Ellipse and Ellipsoid - An lipse is atwo-dimensional smoothly curved figure with two diameters, a"major axis' and a
"minor axis'. An Ellipsoid is athree-dimensional version, its surface being formed by the rotation of the ellipse about
itsminor axis (see https.//en.wikipedia.org/wiki/Ellipsoid). When an ellipsoid is used to model the shape of the earth,
the semi-major axisisthe radius at the equator and the semi-minor axisisthe radius at the poles. The WGS84 Ellipsoid
isused for location and measurement purposes by ICAO, the US GPS system, FAI, and IGC, see later under "WGS84".

Engine- adevicefitted to an airframe capabl e of producing forward thrust when combined with a propul sion system such
as apropeller or by gases gjected through ajet pipe. It includes engines with pistons, electric motors, and jet engines.
The overall systemisalso referred to in FAI documents as a"Means of Propulsion” (MoP), see below.

ENL - Environmental NoiseLevel. A systeminside | GC-approved GNSS Flight Recordersfor detecting when an engine
systemis supplying forward thrust. The IGC ENL systemis particularly designed for Piston engines driving apropeller,
and records acoustic noise at peak frequeci es between 100 and 200 Hz through amicrophoneinsidethe FR. ENL figures
are shown with each fix in an IGC filein the form of three numbers between 000 and 999. See also MoP and para1.4.2.

FAl - The Fédération Aéronautique Internationale, with headquarters in Lausanne, Switzerland. The body and legal
entity under which IGC and other FAI Air Sport Commissions operate. See www.fai.org

FES- Front Electric System. A motor glider electric engine mounted in the nose, driving propeller blades that fold back
flush with the fuselage when not in use. Originally the letter "S' stood for Sustainer but with improvements in battery
technology many FES/glider combinations are capabl e of self-launching.

Fix - For IGC flight analysis of FR data, afix isasample of near-simultaneous data from GNSS satellites that includes
horizontal and vertical position (Iat/long, GNSSadltitude), time(UTC). ThisisrecordedineachB-recordlineinGCfiles.
Other variables are recorded with each fix record, including fix accuracy (EPE/FXA), satellitesin view, low-frequency
acoustic noise (ENL), Pressure Altitude, and other variables recorded by the FR in aformat specified by IGC. Seealso
Missed Fix under "M" below. (AL14)

Fix Time. Thetimeof afix isrecorded in IGC files at the beginning of each B-record line. Theselinesare normally
in time-order, but small anomaliesin the order have been seen in some IGC files, including when a 1 second fix rate
isselected. Such small time-order anomaliesin B-record lines do not affect the validity of IGC-file data used for
certifying flight continuity, fix positions, and other datarequired for verification of the flight. (AL14)
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Geoid - The WGS84 Geoid isatheoretical worldwide surface of equal gravitational potential, similar to awater surface
at mean sealevel (MSL) lesstidesand wind. Seepara 2.3.3.1 and https.//en.wikipedia.org/wiki/Geoid. The surface of
aGeoidisirregular andtherefore, unlikean Ellipsoid (qv), cannot be defined by asimpleformula. Geoidsincludevarious
Earth Gravitational Models, see above under "EGM". For the above reasons, IGC FR files use the WGS84 Ellipsoid as
the zero GPS atitude datum rather than one of several different Geoids.

GFAC - ThelGC GNSS Flight Recorder Approval Committee. See para 1.2 of this document.

GNSS - Global Navigation Satellite System(s). These are satellite-based navigation systemsincluding, in alphabetical
order, Beidou 2 (China), Galileo (Europe), GLONASS (Russid), GPS (USA). These have aconstellation of satellitesin
oblique earth orbit, and receivers on or near to the Earth’s surface are able to process the data to dispay accurate
geographical position. By knowing the exact position of the satellites and accurate time, together with an assumed
mathematical model of the earth's shape, position on the earth's surface can be calculated. See above under Ellipsoid and
later under WGS34.

GPS - Glabal Positioning System. The term "GPS" is sometimes used as a general term for satellite-based navigation
systems, where the more precise general term should be"GNSS' (seeabove). Initsmoreexact meaning, theterm applies
to the US Global Positioning System, the GNS System of the USA that became operational in January 1980. See
http://en.wikipedia.org/wiki/Global Positioning System

High Altitude Flight Recorder (HAFR) - A special type of | GC-approved Flight Recorder designed for accurate recording
of GPS dltitudes above the WGS84 Ellipsoid. A HAFR is required for IGC altitude claims above 15,000 metres
(49,213ft), seeparas 1.3.4 and 2.2.2.

hPa - Hecto Pascal. A unit of pressure, the same as amillibar (mB), see under mB and Pascal

Grandfather rights - A term used where the formal Approval of a type of equipment is continued without alteration,
athoughthe conditions of the |GC FR Technical Specification have changed withtime (generally, increased). Commonly
used in civil aviation on types of aircraft already certificated by a Regulatory Authority. Detail onitsapplicationto |GC-
approved GNSS Flight Recordersisin paral.1.5.2.

ICAO - International Civil Aviation Organisation (www.icao.int). HQ in Montreal, Canada. See aso under |SA.

IGC - The International Gliding Commission of FAI (www.fai.org/gliding)

IGC-approval - Wherethisappliesto IGC Flight Recorders, it refersto one of the Approval levelsthat arelisted in para
1.1.4. ThelGC GNSS Flight Recorder Approval Committee (GFAC) tests and evaluates GNSS FRs and issues |GC-
approval Documents. See chapter 1.

ISA - International Standard Atmosphere. A defined relationship between atmospheric pressure and an assumed altitude
at that pressurelevel. Anexampleisthe | CAO ISA that isused in aviation worldwide for aircraft pressure altimetersand
isdefined in ICAO Document 7488 tables 3 and 4, see www.icao.int. Inthe ICAO ISA, sealevel pressureis defined as
exactly 1013.25mb/hPa. The reason for the two places of decimals (compared to a number such as 1010 or 1000mb), is
that it isequivalent to the previousinternational standard which was 76 cm of amercury column at 15 degrees centigrade.
See mB below and para2.1.1. (AL14)

JPEG - Joint Photographic Experts Group. This Group developed a system for compressing digital datafor picturesand
diagrams so that the byte sizeis smaller than the un-compressed version. Itisabbreviated JPG whichisalso used asafile
suffix such asimage.jpg.

mB - Millibar. A unit of pressure, one thousandth of a Bar (one million dynes per square centimetre), the same as a
hectoPascal (hPa).

Missed Fix/Fixes- Occasionally GNSS Fixesin the normal sequenceinan IGC file are missed, for avarienty of reasons.
These can include poor GNSS reception at high angles of bank, flight in valleys or in mountainous terrain, poor antenna
connection or performance, and so forth. Aslong as proof of Takeoff, Start, presence in Observation Zones, Finish,
Landing, and flight continuity (no intermediate landing) is not compormised, small breaks in GNSS fixing will not
invalidatetheoverall flight performance. Seeaboveunder Fix and 2.3.2.2 onthe use of IGC file pressure altitudeto prove
flight continuity in the temporary absence of GNSSfixes. (AL14)
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MoP/MOP - Means of Propulsion. MoP isan FAI generic term for an engine system, for instance where gliders have
engines, motorised hang gliders, para gliders with engines, etc.

The three-letter code MOP in capital lettersisused in an IGC file (paras 1.4.2.4 -5) for a separate MOP sensor for
engines, for instance where the ENL sensor does not give high enough figures during engine running. See para1.4.2.4.

NAC - National Airsport Control. The authority in anation recognised by FAI for the supervision of Sporting aspects of
Air Sportsinthe nation. Normally thiswill be the National Aero Club. Matters specific to anindividua Air Sport may
bedelegated to the National organisationfor that Sport. Dutiesto FAI include compliancewithrulesand proceduresgiven
in Sporting Codes and other documents published by FAI and its Sporting Commissions such as the SC3 series of
documents for Gliding.

OO0 - Official Observer, anindividual nominated by an NAC (or one of its delegated bodies) on behalf of FAI and 1GC,
for the purpose of observing, taking, checking, processing, confirming and supervising evidence for claims.

OZ - Observation Zone. For valid "reaching” of a Waypoint, there must be proof of presence in the relevant OZ, such
as from GPS fixesin an IGC flight datafile. The size and shape of the OZ is defined in the Sporting Code for Gliding
(SC3)

Pascal - The International Standard (SI) unit of pressure, defined as a pressure of one Newton of force per square metre.
One hundred Pascals are called a hectoPascal, abbreviated hPa, the same asamillibar (mB), see above. It isnamed after
the French mathematician Blaise Pascal, and was adopted as the Sl pressure unit in 1971.

Position Recorder (PR) - a stand-alone GPS recorder, data from which may be used only for the validation of Silver
and Gold badge flights under IGC rulesfor PRs. Types of PRs are approved by individual NACs, rather than by GFAC
on behalf of IGC, although GFAC gives advice to NACs on PR matters. The IGC flight datafile format is used, but an
PR hasalower technical and security standard compared to an | GC-approved Flight Recorder (FR). Rulesand procedures
for NAC-approved Position Recorders are given in the main volume of SC3. More detail isin Annex C (SC3C), search
for "Position Recorder" or "PR". A specimen approval document for NAC Position Recorders is available on the IGC
and GFAC web pages, together with guidance notes. Also see below under Validation.

Precision - see above under "Accuracy"

Proof Drive or Flight - A method of checking that a Flight Recorder produces a correct |GC flight data file. Under the
control of an OO or other official, the GNSS FR is driven in avehicle or on aflight in aglider or other aircraft, over a
course with known co-ordinates. A proof drivein hilly terrain can be used to check FR altitude, and a proof flight can
check altitude data and other figures such as the use of engine in amotor glider. A proof drive including a sharp turn at
a surveyed point can be used to check GNSS fix accuracy and is used by GFAC for this purpose with each FR tested.
(AL19)

qv - quod vide, Latin for "which see”, followed by areference, which the reader isinvited to look up. (AL14)

Reach, Reaching - when this refersto a Turn Point (TP), it refers to complying with IGC criteriafor reaching the Point.
Unlike activites such as air racing at low level where the aircraft must fly round a ground feature such as a pylon, IGC
reguire that a glider must enter the Observation Zone (OZ) relevant to the TP. (AL14)

SC3 - Sporting Code Section 3, the number of the FAI Sporting Codefor Glidersand Motor Gliders. 1t hasfour annexes,
lettered A-D. Annex A (SC3A) contains rules and procedures for World Championships, and applies to other gliding
championships that use Annex A rules. This Annex B (SC3B) is about equipment used in the flight validation process.
Annex C (SC3C), isthe OO and Pilot Guide, drafted by the | GC Sporting Code Committee, and amplifiesthe main volume
of SC3 with more detailed procedures. Annex D (SC3D) containsrulesfor the Official IGC Ranking List for individual
pilots and countries.

SCC - The IGC Sporting Code Committee
Spheroid - A term sometimes used instead of "Ellipsoid" - the latter is preferred because it is more precise.

Specification, Spec - See Technical Specification.

T&E - Test and Evaluation.

Technical Specification - the detailed Technical Specification (TS) document for | GC-approved GNSS Flight Recorders,
unless indicated otherwise. More detail isin paras 3 and 4 of "Preliminary Remarks' on page iv of this document.
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Validation, VALI check - IGC file Validation is the process of checking that electronic flight data in the file has the
accuracy and integrity to be used inthe overall flight validation process. Thisisby using an IGC-XXX.DLL filetogether
with the IGC shell program, where XXX are the identification letters of the FR manufacturer. The IGC Shell program
checksthe Digital Signaturethat is part of the IGC file that wasinitially downloaded from the FR, indicates that data has
originated correctly from a serviceable and sealed FR, and that the datain the I GC file being checked isidentical to that
initially downloaded. See para1.1.10.1.

Validation- NACPRs. A significantly lessrigorousform of filevalidation may apply to some NAC-approved Position Recorders
(PRs, see above) where Validation of thefile at any time may be provided either by part of the program that downloads the data
or by another method accepted by the NAC and checked by GFAC for correct operation. When aflight datafile from an NAC
PR is checked later by the appropriate Validation function, it must show that the file is identical to when it was originally
downloaded. Thisdiffersfrom |GC-approved FRsand some NAC PRs, where the signature generation and V aidation program
originates from the FR/PR manufacturer and the checking of serviceability and sealing of the FR/PR itself is part of Validation.

Vertical fix accuracy - The geometry of the lines-of-position between GNSS satellites and the surface of the earth is such
that errorsin recorded GNSS atitude are generally between 1.8 and 2.2 times those for lat/long, depending on the exact
geometry of the position linesused in afix. When Vertical Fix Accuracy isincluded inan IGC datafile, it isthrough the
VXA three-letter code, and uses the 2-sigma (95.45%) probability for vertical position error. (AL14)

Waypoint, way point (WP). Either (a) aprecisely specified point or point feature on the surface of the earth using aword
description and/or a set of coordinates, or (b) a set of precise coordinates not represented by any specific earth feature.
An IGC Waypoint may be a Start point, a Turn point, or a Finish point and has a defined Observation Zone (0Z). A
waypoint may also be used as areference point for defining an areathat isto be reached as part of an areatask. (AL14)

WGS 84 - World Geodetic System 1984. Thisincludesan ellipsoid model of the Earth’ s surfacewith an Equatorial radius
of 6378,137.0 metres and a Polar radius of 6356,752.3142 metres, the "WGS84 ellipsoid”. The overall WGS84 system
is complex and includes gravity coefficients, formulas, the Earth's angular velocity, a WGS84 Geoid (an equal gravity
surface approximating to local sealevels, see above under EGM and Geoid), various constants, conversion factors, co-
ordinate systems - the definition documents that are referenced below are over 100 pages long. The origind WGS84
System definition document was Technical Report 8350 of the National Imagery and Mapping Agency (NIMA) of the
US National Geospatial Agency (NGA), see https.//earth-info.nga.mil/GandG/publications/tr8350.2/tr8350 2.html. In
1989, ICAO adopted WGS-84 as the standard geodetic reference for world aviation, see:
https:.//gis.icao.int/eganp/webpdf/REF08-Doc9674.pdf. Also see under WGS84 in Annex C to SC3, the Technical
Specification for IGC GNSS Flight Recorders, and in the General Section of the FAI Sporting Code.

Distance Calculations. For calculations of accurate distances on the surface of the WGS84 €l lipsoid between two Lat/Longs, the
Vincenty formulais accepted as an international standard (https://en.wikipedia.org/wiki/Vincenty's formulag). Itisusedinthe
FAI world distance calculator when set to WGS84 (https.//www.fai.org/page/worl d-distance-calculator), and through other
Vincenty-based distance calculation programs available on the Web.

Words, meaning, Inthisdocument thewords"must”, "shall”, and "may not" indicate mandatory requirements; "should"
indicates a recommendation; "may" indicates what is permitted; "will" indicates what is going to happen. Where the
context is appropriate, words of the male gender should be taken as generic and include persons of the feminine gender.
Advisory notes and guidance arein italic script.
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CHAPTER 1
IGC-APPROVAL AND RELATED PROCEDURES

Based on Chapter 1 of the Technical Specification for IGC Flight Recorders

1.1 IGC FLIGHT RECORDERS - POLICY AND GENERAL. |GC-approval of a particular type of GNSS Flight
Recorder follows Test and Evaluation (T&E) by the IGC GNSS Flight Recorder Approval Committee (GFAC), whose
terms of reference are given below. GFAC members and advisors are agents of |GC; FAl Commissions such as|GC are
agents of FAI; the legal entity is FAI, headquartered in Lausanne, Switzerland; and Swiss law applies. When a Flight
Recorder (FR) system is submitted for IGC-approval, GFAC examinesit for compliance with IGC rules and procedures.
These cover hardware, firmware (inside the FR), software external to the FR (where relevant to IGC-approval), correct
output inthe | GC fileformat, physical and electronic security of the Flight Recorder anditsoutput data. Other capabilities
of FRs are matters between customers and FR manufacturers, and include cockpit displays, navigationa features,
proximity warning devices, and other characteristics not subject to IGC FR rules and procedures. See 1.1.4 for IGC-
approval levelsthat apply to different types of flights such asworld records, | GC badges and diplomas, and competitions.

1.1.1 FAl and IGC Liability. FAl and IGC havenoliability for the consequences of the use of Flight Recorderscovered
by this document other than for validation and certification of flightsto IGC standards. Other purposesinclude, but are
not limited to, navigation, airspace avoidance, traffic alert, proximity-warning and/or anti-collision functions, terrain
avoidance, any other matters concerning flight safety; and uses of FRs outside | GC such as by other Air Sports and other
branches of Aviation.

1.1.2 1GC Flight Recorder Operating Procedures. Operating procedures and limitations for each type of Flight
Recorder are specified by GFAC in the | GC-approval document for each type of FR. The IGC-approval process hasthe
objective of making procedures on the day of flight as simple as possible. Thisis particularly important when the time
available beforeflight for carrying out extrachecks may be short. Also, after flight it must be quick and easy to download
datain the IGC flight data format.

1.1.2.1 GFACwill specify proceduresthat minimisethepossibility that either one Flight Recorder could be substituted
in the glider by another that was not carried on the flight, or that the datain the Flight Recorder that wasin the glider
could be interfered with later without this being detected. Unlessthe FRis part of a permanent and securefit in the
Instrument Panel, this may require either continuous observation of the glider before takeoff and/or after landing, or
the physical sealing of the Flight Recorder to the glider by an OO at any time or date beforehand, to avoid the need
for extra OO observation on the day of flight. Such a seal must be applied and marked in amanner such that thereis
incontrovertible proof after the flight that it has not been broken, and it should be marked with the glider registration,
the date, time and OO's name, signature, and identification number.

1.1.2.2 Other procedures specific to thetype of Flight Recorder may be required, such as stowage of specific modules
out of reach of the flight crew, or limitations on the types of flight for which the recorder may be used. Such
procedureswill be part of the |GC-approval document, and will depend on the Flight Recorder design and GFAC test
and evaluation.

1.1.3 1GC-Approval Documents for Flight Recorders. The definitive version of the IGC-approva document for a
particular type of flight recorder is that which is currently available on the IGC and GFAC web pages, and is produced
by GFAC on behalf of IGC. Before an Approval document is finalised, it is circulated in successive draftsto GFAC
members and their technical advisors, other experts, and the FR manufacturer. When finally issued, the document
includes procedures for checking the recorder, installation in the glider, and how it is to be operated for flights to be
validated to IGC criteria.

1.1.3.1 Format of IGC-approva documents. These documents have a standard format including an introduction;
manufacturer details; information on hardware (including the type of GPS receiver and pressure transducer); internal
firmware; connections; external software; installati on; security; enginerecording; and other advicethat might beuseful
to pilots, OOs and NACs. The introduction page includes legal disclaimers agreed by FAI lawyers on subjects such
as liability, resolution of disputes, intellectual property (1P), and flight safety. The main body of the document is
followed by annexes, including the following:

Annex A containsnotesand recommendationsfor ownersand pilots, including proceduresand checksbefore, during and after
flight, and other advice for pilots.

Annex B contains notes, recommendations and advicefor Official Observersand bodies validating flight performances such

as National Airsport Control authorities (NACs). It includes pre-flight procedures including checking installation and FR
serial number; after-flight proceduresincluding ensuring that the installation has not been changed; downloading IGC files;
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checking validity of datain IGC files; and pressure atitude calibrations. Annex B also contains details of Environmental
NoiseLevel (ENL) figuresrecorded during GFAC testing, those expected in flight; a so figuresfrom an additional M eans-of -
Propulsion (MOP) sensor if such a system isfitted.

1.1.4 Levels of IGC-approval. The IGC-approval document for individual types of Flight Recorders specifies
procedures to be used and any limitations on types of flights to which the approval applies. Reduced levels of approval
apply to types of Flight Recordersthat do not meet the requirementsfor full approval at the time that the approval isgiven,
as determined by GFAC. Reduced Levels also apply where the security of arecorder has either been compromised or is
bel ow the requirements of the current Specification, where other features do not meet the current Specification, and |GC-
approval may be withdrawn until critical areas can be improved. The three levels of IGC-approval follow.

1.1.4.1 Level 1 - IGC-approval for al flights. This appliesto Flight Recorders that may be used for evidence for
al flights up to and including IGC world records. For completely new designs of recorders, compliance with the
current Specificationisrequired. For typeswith existing |GC-approvalsto thislevel, "Grandfather Rights* (1.1.5.2
below) apply unless there are major differences compared to the current Specification, particularly old security
features, as assessed by GFAC.

1.1.4.2 Leve 2 - IGC-approval for IGC/FAI badge and Diplomaflights. Thisappliesto Flight Recorders that may
be used for evidence for all IGC/FAI badge and distance Diplomaflights, but is not valid for evidence for IGC/FAI
world records. For competition flights, see 1.1.5.3. Thislevel may be used for new types of recorders that do not
meet the current Specification in some areas, as decided by GFAC. For types of FR that are already | GC-approved,
thislevel may be used for those which are now below the current Specification standard, particularly on security of
data, as assessed by GFAC.

1.1.4.3 Level 3-1GC-approval for badgeflights up to Diamonds. Thisappliesto Flight Recordersthat may be used
for evidence for FAI/IGC Silver, Gold and Diamond badge flights but not for higher badges and diplomas, and
records. For competition flights, see 1.1.5.3. Thislevel may be used for recording systems that have significantly
lower standards of security and other characteristics compared to those for higher levels of approval, as assessed by
GFAC.

1.1.5 Other |GC approval aspects

1.1.5.1 Recordersthat are not IGC-approved. Thisappliestotypesof Flight Recordersthat have either not been tested
by GFAC and approved to IGC standards, or to recorders that were previously | GC-approved but where asecurity or
other problem has been found that could compromise the integrity of flight data, or do not comply with important
current requirements. It also includes FRs used in other FAI Air Sports that use the basic IGC file format but have
not been through the IGC-approval process and do not have |GC-approval .

1.1.5.2 Grandfather rights and approval levels. The term "Grandfather Rights' is used where the conditions of an
original IGC-approval are continued with time, even though the provisions of the |GC Specification or Sporting Code
have changed, generally being increased. Continuity of the original approval isso that owners and manufacturersare
not constantly required to carry out updates unless major differences exist in the type of FR compared to the current
Specification or Sporting Code. A similar policy isadopted in civil aviation by other aviation organisations such as
the FAA and EA SA for designsthat are already-certificated. However, GFAC reservestheright to change an approval
level where it considers that the current Specification or Sporting Code is sufficiently different to those under which
the original approval wasissued, particularly on mattersof datasecurity. For more detail on changesof | GC-approval
levels, see Appendix A, particularly paraA2.2.

1.1.5.3 Competitions. The above paras apply to record, badge and distance diploma flights to be validated to the
standards of IGC. For IGC competition flights, the types of recordersthat may be accepted are at the discretion of the
competition organisers, subject to any higher level rules and procedures under which the competition operates. For
instance, Regional or National competition rules or Sporting Code Annex A (SC3A) procedures for World and other
Championships that use SC3A rules.

1.1.5.4 Changesof approval level. If GFAC proposesto lower the approval level of atype of |GC-approved recorder,
thiswill be discussed with the IGC ANDS committee and with the manufacturer, and, if considered necessary, with
the IGC Bureau (approval levels, para 1.1.4). For further procedures, see Appendix A to this document.

1.1.5.5 Compliancewith IGC-approval standards. If after IGC-approval of atypeof FR it isfound that the provisions
of the Approval are not being fulfilled by production-standard FRs, the type Approval may be modified or withdrawn
or pending compliance with standards agreed by GFAC.
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1.1.6 World Records. Evidence must be from atype of FR that is|GC-approved at Level 1 for World Record flights.
See 1.1.4 on approval levels, and 2.2 on High Altitude Flight Recorders (HAFRs) for atitude records above 15,000
metres.

1.1.7 Cockpit displays. Some IGC-approved FRs with cockpit displays have options for display of Blind Flying
Instruments (BFI) such asArtificial Horizon or TurnIndicators. Theoperation of suchinstrumentsisrecordedinthelGC
file under the BFI code and more detail isgivenin the Technical Specification document for IGC FRs. For somegliding
competitions, cloud flying is prohibited and BFI systems must either be disabled or proved not to be used.

1.1.7.1 In some gliding competitions the fitting of proximity warning systems such as Flarm to | GC-approved FRs
may be required, for instance as a separate Flarm module within the overall FR or in the form of Flarm primary
firmware in a case by Flarm or in a case by another manufacturer.

1.1.8 Antenna Positioning. If the GNSS antennais accessible to the crew in flight, no attempt must be made to inject
any datathat would ater that from the GNS System concerned. Any abuse of thismay lead to afuture |GC requirement
to place the antenna out of reach of the flight crew.

1.1.9 Sealing of data ports and plugs. Wherever possible, IGC-approva will not involve sealing of ports and plugs
before flight, but no attempt must be made by usersto pass unauthorised datainto the Flight Recorder. Any abuse of this
may lead to arequirement for sealing.

1.1.10 I GC Standard of Security for the Flight Recorder and Validating | GC Flight Data Files. For |GC-approval
to begiven, thetype of Flight Recorder must be protected by both physical and electronic security. A manufacturer's seal
must be fitted to the recorder casein such away that it will be broken if the case is opened and it must not be possible to
peel off the seal intact. In any case, asystem must also be fitted that operatesif the recorder caseis opened, for instance
based on a security microswitch or switchesinside the case. Other solutions may be considered if they can be shown to
givethe samelevel of security, to the satisfaction of GFAC. For microswitches, the switch or switches must be shielded
so that they cannot be prevented from operating asthe case is opened, such as by inserting a specially-shaped tool to hold
down the operating arm of the switch. Flightsafter security isbreached may continue to produce | GC files, but such files
must be clearly marked as insecure and must fail the IGC Validate check (see 1.1.10.1 below). Re-set of arecorder to a
secure state must only be made by the manufacturer or hisauthorised agent, and the knowledge of confidential detail sthat
are part of any re-set procedure (such as Private Keys) must be restricted to the minimum number of people.

1.1.10.1 Electronic Validation of IGC Flight Data Files. The IGC electronic Validation system checks the security
and validity of datain an IGC file, and can be used at any time to check afile. To usethe IGC Shell program, the
manufacturer'slGC-XXX.DLL filemust beinthel GC Shell directory (XXX = manufacturer three-letter codeall ocated
by GFAC). Having executed | GC-Shell.exe, scroll down to the FR manufacturer in the box at the top of the display,
pressthe display’ sValidate button, highlight the IGC file to be checked and click "Open". Theresult of thevalidation
check will be shown in a box in the middle of the display. Older recorders for which the manufacturer has not
providedaDLL filefor thel GC Shell programhaveaV ALI-XXX.EXE programfileinstead. ThelGC Shell program,
DLL and VALLI files are on the FAI/IGC and GFAC web sites.

1.1.10.1.1 Vadidation - Pass. If an IGC file passesthe IGC electronic validation check, it shows (1) that the IGC
file has originated correctly from a serviceable FR that has not been opened or modified in an unauthorised way,
and (2) that the flight datain the IGC file IGC file isidentical to that which was in the recorder when the flight
file was ended and was downloaded immediately after flight.

1.1.10.1.2 Vadlidation - Fail. The IGC validation program is designed to reject an IGC fileif only one character
intheflight datais not the same aswhen originally downloaded. Thiscan be checked by copying an IGC filethat
passesthe Validation check, and, onthe copied file, using atext editor to change one character (such asonefigure
inalat/long, ENL or other flight data). The resulting IGC file should then fail the IGC validation check. Then,
restore the original character and the file should once again pass Validation.

1.1.11 Proof of presenceof theFlight Recorder in theaircraft. Theremust beincontrovertibleevidencethat the Flight
Recorder that provides the evidence for the flight was present and recording in the particular aircraft for the flight
concerned. The procedures given in the |GC-approval document shall ensurethisasfar aspossible. Thisisparticularly
important because, unlike other elements in the verification process, the IGC file contains virtually al the evidence for
theflight. Thereislittle problem for FRsthat are part of a permanent and securefit in an Instrument Panel, but proof of
presenceisparticularly important with small types of FR that can easily betransferred from oneaircraft to another. There
are two methods: (1) OO inspection of the FR installation, and (2) independent evidence of takeoff, landing and other
evidencefor the claimed flight, for comparison with datain the IGC file for theflight. Thisisamplified inthefollowing
sub paras.
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1.1.11.1 OO inspection and/or sealing to the glider. If an OO is not present to withess and to check the Flight
Recorder installation at takeoff or landing (or immediately before and after these times), the FR used for flight
validation must be sealed to the glider structure by an OO. This may be carried out at any time or date before flight
aslong asthe sealing isclearly marked with the time, date and with the OO'sidentification, so that the OO canidentify
it later after aflight to be claimed.

1.1.11.2 Check of takeoff, landing, and other data, independent of the Flight Recorder. The times and points of
takeoff and landing shall be recorded either by an OO, other reliable witnesses independent of the pilot, or by other
meanssuch asan Air Traffic Control or official Club log of takeoffsand landings. Thisshall be compared to the Flight
Recorder datafor starting thetakeoff roll and finishing thelanding run. Thisisintended asasimpleindependent check
of these parts of the FR data. Following this, the rest of the FR data may be accepted asvalid evidence for the claim,
subject to (1) any anomalies being satisfactorily explained, (2) compatibility of the data with independently-known
conditionsfor theflight and (3) the IGC filefor the claim passing the | GC Electronic Validate check (1.1.10.1 above).
Known conditions that can be independently checked include: (1) Wind observations at relevant altitudes (including
thoserecorded officially by local meteorological officesand airfields) can be compared to drift inthermalsinthe |GC
file data. (2) conditions found by other aircraft and glidersin the same area at a similar time, including those from
other IGC files for comparison, and (3) direct observation of the aircraft by other pilots or witnesses.

1.1.12 Anomaliesin evidence. Any anomaliesin evidence for aclaim under IGC rules from a Flight Recorder should
be referred to the GFAC Chairman for further investigation and, if necessary, to obtain an opinion from GFAC and its
technical experts on whether the flight data can be accepted for an IGC claim. This should be done by the OO concerned
or by the body that will validate the flight (such asthe NAC) as soon asan anomaly isdiscovered, so that other supporting
evidence is not lost due to the passage of time. It isvital that the FR is kept in its original state and is not re-set or
modified until the investigation is compl eted.

1.2 IGC GNSSFLIGHT RECORDER APPROVAL COMMITTEE (GFACQC). Thisisacommittee whose members
are appointed by 1GC to test, evaluate, and approve individual types of GNSS Flight Recorders in accordance with IGC
procedures (see para 1.4.1). In addition to the GFAC members, technical advisors give specialist advice and receive
relevant correspondence. GFAC may also delegate specialist work to other experts but is responsible for co-ordinating
the work and for producing 1GC-approva documents and other recommendations. The detail of the work and any
opinions expressed in GFAC discussion are confidential to GFAC, their advisors and other IGC officials who may be
involved.

1.2.1 Appointment of GFAC Members. The GFAC Chairman and members are confirmed at the annual 1GC Plenary meeting.

1.2.2 Working Language. The English language shall be used for communications to and from GFAC, and within GFAC.

1.3 NOTIFICATION BY MANUFACTURERS. Manufacturers who wish to apply for IGC-approval for their
equipment should contact the GFAC Chairman as early as possible during the design process. 1n the manufacturer'sown
interest, this should be before any design-fix, and before any commitment to large-scale purchase of specialised
components. Thisisbecauseinitial discussionwith GFAC ontheintended design may reveal that changesmust bemade
before IGC-approval can be considered. The GFAC Chairman will notify the applicant of the current proceduresfor the
approval process, including data that must be provided, the fee to FAI/IGC, and documentation requirements.

1.3.1 Correspondence with GFAC. Manufacturers applying for 1GC-approval must correspond with GFAC
through its chairman who will inform other members and technical advisors, and co-ordinate any responses to the
manufacturer. In cases where specialist matters are being discussed, the Chairman may authorise direct
correspondence between a manufacturer and a specialist GFAC advisor (such as on the detail of GNS Systems,
electronic security, or other specialised technol ogy), but the GFAC Chairman must be copiedwith all correspondence
so that heis aware of the issuesinvolved and can inform GFAC members as appropriate.

1.3.2 Submission of a new model of Flight Recorder. Details of the intended design should be sent to the GFAC
Chairman as soon asinformation isavailable. Thisshould include abrief specification, drawings, draft manual (if
it existsat this stage), commonality with existing models, etc. Manufacturers should not wait until these documents
are final, the latest documents including drafts should be sent as soon asthey are available. The GFAC Chairman
will circulate such details to GFAC members and technical advisors, and co-ordinate comments to be sent to the
manufacturer. For communication, use email with attached files in standard formats such as M S Word for text and
JPG for diagrams and pictures. Details from the manufacturer will be treated as confidential to GFAC and its
advisors.
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1.3.2.1. IGCflight datafiles. Assoon as|GC-format files are available from early Flight Recorder hardware,
copies should be emailed to the GFAC chairman so that the format can be checked for compliance with the latest
IGC standard.

1.3.2.2. When FR hardware is available. Recorders should not normally be sent until GFAC comments have
been made on the specification for the type of FR, and | GC files have been sent to GFAC. When acomplete or
BetaTest versionisavailable, and, beforethefix-of-design stageisreached, notify the GFAC Chairman. When
the Chairman requests, send an example of the equipment for initial evaluation. GFAC will test the hardware
and the Chairman will keep the FR manufacturer informed of comments and any required changes before |GC-
approval can be considered. A feeis payable for IGC-approval work, see 1.3.5.

1.3.2.3 Feeto FAl. When hardwareissent for testing, the FR manufacturer shouldfill inthe IGC FR application
formsand pay the appropriate feeto FAI for the |GC/GFAC sub-account. 1GC-approval will not beissued until
the appropriate feeispaid. Seeaso paral.3.5.

1.3.3 Re-approval after changes. For re-approval or continued approval of atype of Flight Recorder after changes
have been made, the provisions of 1.3.2 that are relevant to the changes, apply.

1.3.4 Documentation. The FR manufacturer applying for |GC-approval shall provideinformation to GFAC on how
the particular type of FR meets the IGC Specification.

1.3.4.1 Security Protection. A detailed description of security protection must be provided, including thedesign
featuresthat prevent deliberate or inadvertent misuse, or production of false datain IGC files. GFAC members
and their advisors will keep such information confidential, but it must be provided by the FR manufacturer if
| GC-approval isto proceed.

1.3.4.2 Altitude - Cdlibrationsand Checks. The pressure altitude figuresin the IGC file must be calibrated with
respect to the ICAO ISA, seepara2.1.1 for detail on calibrations. A calibration table listing I1SA and IGC file
figures and the IGC file from which the figures were obtained, must be forwarded to GFAC when an FR is sent
for testing. Seeaso para 2.2 on comparing pressure and GNSS altitudes.

1.3.4.2.1 HAFRs. An |GC-approved High Altitude Flight Recorder (HAFR) must be used for altitude
claims above 15,000 metres. For IGC-approval of aHAFR, an independent check of GPS altitude figures
above the WGS84 Ellipsoid in its IGC files is required using a high quality GPS signal generator at an
NAC-approved facility that also uses figures above the WGS84 Ellipsoid that is the GPS atitude zero-
altitude datum. Differences between the signal generator figuresand GPS altitudesin the |GC file are used
to make a correction table that is sent to GFAC together with the IGC file on which it is based, similar to
apressure atitude calibration table. A pressure altitude calibration to at least the same altitude as the GPS
altitude check must also be provided. Seepara2.1.2.2 and Appendix 6 to SC3C which includes a specimen
table and GPS altitude graph.

1.3.5 Feesand expensesfor |GC-approval. The appropriate fee must be paid by the applicant to the FAI account
for the IGC Sub-account, marked for GFA C with the name of the Manufacturer and type of FR, before | GC-approval
can begiven. Thisshould normally be donewhen hardwareis sent to the GFAC Chairman for evaluation. Expenses
such as customs duties and national taxes for postage of recorder hardware must be paid by the applicant and not be
an expense on GFAC members, on IGC or FAI. If the receipt of payment isdelayed, |GC-approval will not begiven
until thefeeisreceived and all expenses attributabl e to the manufacturer have been paid. Thefeeisadjusted by IGC
from time to time and details are available from the Chairmen of the IGC ANDS and GFA Committees.

1.3.5.1 Atthetimeof writing (year 2020) thefeeis 1000 Eurosfor an application for testing anew type of Flight
Recorder for IGC-approval. Thefull feeisnormally payable for IGC-approval of anew type of FR, but where
an FR is closely related to one that is already approved, or isarelatively small modification to an existing FR,
areduced fee will be charged, at the discretion of the GFAC Chairman, depending on the amount of testing and
other work involved. If FAI does not receive the appropriate fee, an |GC-approva may not be issued or an
existing |GC-approval may be withdrawn, pending receipt of the fee by FAI.

1.4 TEST AND EVALUATION FOR IGC-APPROVAL. GFAC will complete Test and Evaluation (T& E) as soon
as practicable after receipt of al of the requested and appropriate material. Thiswill normally be within 120 days unless
there are unforeseen circumstances, or requested dataisnot supplied. GFAC testing isintended to be of anon-destructive
nature, but GFAC, IGC or FAI are not liable for any damageto, or loss of, any equipment. 1f individual GFAC members
wishto test equipment themsel ves, the equipment originally sent to the GFAC Chairman will be sent from personto person
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unless the manufacturer can send separate equipment to GFAC members wishing to test the equipment. Any expenses
incurred by individuals (such as post, excise and tax), shal be paid by the Flight Recorder manufacturer into the
IGC/GFAC sub-account at FAI, so that individual GFAC members do not have to pay these expenses themselves.

1.4.1 GFAC Testing and the IGC FR Technical Specification. Tests by GFAC will include drivesin vehicles over
known routes and exact points, and flights in gliders, motor gliders and/or powered aircraft. These are sometimes
known as Proof Drives and Proof Flights (see the Glossary under "Proof ... ). Comparisonswill be made with FRs
that arealready 1GC-approved, and the IGC file structure of the FR under test will be checked for compliance with
the current IGC FR Technical Specification (TS). Thiswill include functions such as Pre-Flight Declarations (see
the Glossary under Declaration), accuracy of fixes, recording of correct pressure and GNSSaltitudes, and therequired
number of pre-flight and after-flight fixes to establish the points of starting the takeoff roll and finishing the landing
run, and other TS requirements. (AL14)

1.4.2 EngineRecording Systems- General. Enginerecordingisby IGC ENL and MOP systemsthat are designed
to differentiate between conditions of forward thrust from the engine system, and gliding flight without the use of
engine. Thelow frequency IGC Environmental Noise Level (ENL) system uses a sensor inside the FR and is most
sensitive to acoustic noise between 100 and 200 Hz. 1t wasoriginally designed to record the operation of two-stroke
piston engines, but may also record reasonable ENL numbers with Forward Electric Systems (FES) if the FR is
installed just behind the engine and itsretractible propeller (subject to testing to show this). Wherethe ENL system
doesnot produce high enough readingswith certain typesof engine and FR installations, eithern the FR | ocation must
be changed or an additional sensor under the M OP code must befitted so that three high MOP numbers are produced
ineach IGC filefix linein addition to ENL. Difficult casesfor Enginerecording arein 1.4.2.2 - 1.4.2.5 below, and
more detail isin SC3 Annex C (SC3C) Chapter 11, and Chapter 5 of the FR Specification.

1.4.2.1 High Engine Power. A combination of engine and propellor noise at high power should give ENL
figures between 800 and 999. Most two-stroke engines produce ENL values over 900 at high power and some
give the maximum of 999. Four-stroke and Wankel (Rotary) engines give lower figures but which may be
enough to differentiate between power-on and power-off flight, depending on where the FR is mounted. Some
rear-mounted electric and jet engines at high power have aso been shown to give moderate ENL values,
depending on where the FR is mounted. However, high power is not the critical case, see the next para.

1.4.2.2 Critical ENL Cases

1.4.2.2.1 Power-on. The critical power-on case for testing ENL is not full power, it iswhen any positive
forward thrust is generated by the engine. Under such conditions, recorded ENL must be high enough to
differentiate from the power-off cases below. If itisnot, such aswith electric and small jet engines unless
the FRismounted closeto the engine, a separate sensor under the M OP code must befitted (see 1.4.2.4 and
chapter 5 of the FR Specification).

1.4.2.2.2 Power-off. The critical ENL power-off case is not a quiet, well-sealed cockpit, it is a noisy
cockpit, typically thermalling with cockpit panel sopen becausethe ENL figurescan be mistakenfor running
the engine. This can produce ENL figures up to 300, more if sideslip is present and 400 has been seen.
Another high-noise caseis high speed flight with the cockpit panel(s) open, but thisis not as confusing as
thermalling with panels open because when thermalling the glider will be climbing and the ENL could be
more easily be mistaken for use of engine.

1.4.2.3 ENL numbers. The three ENL numbers in IGC files should clearly differentiate between the "quiet
engine" and the "noisy cockpit inthe glide" cases. Thisisdone by the FR manufacturer selecting the frequency
and gain at which the ENL system is most sensitive. The ENL system is then tested by GFAC in a range of
gliders, motor gliders, and powered aircraft. Experience has shown that peak sensitivity between 100 and 200Hz
with atypical "bell curve" (the statistical "normal distribution™) either side of the peak frequency, gives a good
ENL response to piston engine/propeller noise, and less response to cockpit noises in gliding flight.

1.4.2.4 Low-ENL installations - additional engine sensor using the MOP code. Where an engine and FR
installation produces ENL values that make it difficult to differentiate between power-on and power-off flight
(using the criteriain 1.4.2.2), an additional engine recording system must be provided that produces three extra
numbers in IGC file fix records under the three-letter code "MOP", standing for "Means of Propulsion”. The
type of sensor isdescribed in an extraMOP linein the IGC file header record, and may sense acoustic sound at
high or low frequencies, electrical current flow to electric engines, fuel flow to piston or jet engines, or any other
variable tested and approved by GFAC for the engine type. The MOP sensor can either be connected to the FR
by cable, or beinsidethe FRinadditiontoitsENL system, and must be capable of clearly indicating any forward
enginethrust. Thisappliesto relatively quiet engines such asthose with electrical power, and others such asjets
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for which the frequency response or direction of noise does not register highly enough on ENL systems in
cockpit-mounted recorders, unlessthe FR itself is placed closeto the engine and/or propeller and where FR ENL
figures can be shown to comply with the critical casesin 1.4.2.2. For more detail, see para1.4.2.5 below and
para’5.4 in the IGC FR Technical Specification.

1.4.2.5 Engine Recording - Pilot and Glider Owner responsibilites. Pilots and owners of gliders with engines
of any type should note the above paras on engine recording, and should check that figuresin IGC files produced
by their individual recorder installation, particularly for ENL (and MOP wherefitted), indicate aclear difference
between engine-off flight and any flight with the engine system devel oping positivethrust. Failureto do so could
result in claims being rejected due to lack of proof that the engine was not run during the Soaring part of the
flight. See aso Chapter 11 of Annex C to the Sporting Code for gliding (SC3C) for more information and
diagrams on engine recording.

1.4.2.5.1 ENL and MOPfigures. Thethree ENL figures ineach IGC filefix (B-record) line, and the three
extraM OP figureswhere available, should be approximately similar to thosefoundin GFAC testsand listed
in the IGC-approval document for the type of FR and engine sensor concerned. The maximum engine-off
figure should not exceed 300 (it should be much less) and the figure when the engine produces any forward
thrust should not be less than 600. If either ENL or MOP figurea are outside these margins, thereisarisk
that glide performances may not be able to be validated, see below.

1.4.2.5.2 Checking Individual Glider Installations. Pilots are cautioned that flight Validations have been
lost in where installations of FR engine recording systemsin individual glidersfail to differentiate clearly
between engine-on and engine-off conditions. This may be either (1) because use of engine does not
produce high enough ENL/MOP figures in the IGC file, or (2) because the particular installation allows
unwanted high figuresto be recorded in gliding flight that could be confused with use of engine. Pilotsare
therefore advised that, before attempting a flight that requires Validation, they should check that their
current ENL/MOP system clearly differentiatesbetween the engine-off glideand whenforward enginethrust
is present. Some specific conditions follow.

1.4.2.5.2.1 Cockpit-mounted ENL systems. With cockpit-mounted ENL systems, pilots should avoid
flight conditions that produce high ENL figuresin gliding flight with the particular glider installation.
Such conditions may include flight with DV panels open, particularly with sideslip when thermalling,
and DV panels open at high speed. In some gliders, flight with DV panels open at some speeds can
produce aso-called " organ pipe" noisethat recordsashigh ENL, and opening DV panelsat such speeds
should be avoided. High ENL can also occur with operation of airbrakes and undercarriage, but asthis
is normally when descending before landing it can usually be distinguished from engine running.

1.4.2.5.2.2 MOP sensor placement. In some MOP installations designed to record the high-frequency
sound of jet engines, high MOP has been found in gliding flight because the sensor has inadvertently
been placed where high frequency sound ispresent in gliding flight, probably dueto vibration at certain
airspeeds of the structure on which the sensor has been mounted. In such cases the sensor must be
moved to another position so that low MOP values are always recorded in gliding flight but the sensor
continuesto record high valueswith forward enginethrust. Therisk of not moving the sensor to abetter
positionisthat flight validations could be lost due to lack of clear evidence that no engine running had
occurred in the gliding part of the flight.

1.4.2.5.3 Pilot and Owner actionsif | GC files do not clearly show use of engine. If ENL, MOP and other
figures in IGC files make it difficult for an OO to distinguish between engine-off flight and flight with
forward engine thrust, action must be taken before flight Validations are compromised. Possible actions
include moving the engine sensor to a more favourable position to record use of engine (if the sensor is
separate from the main FR), moving thewhole FR to amore favourabl e position (wherethisis possiblewith
asmall FR), or returning the recorder and/or the engine sensor to the manufacturer or his authorised agent
for the ENL and/or MOP systems to be re-set.

1.4.3. Laboratory Testing. GFAC may decidethat areport on the Flight Recorder (or aparticular aspect of the FR
and/or its attachments) is needed from an independent testing laboratory. In this case, the applicant will be
responsible for the expense of this report as well as the orignial application fee. The applicant will be given the
opportunity to withdraw the application before incurring this expense. Such requirements may arise if test or
evaluation isrequired that is outside the expertise or facilities available to GFAC members and their advisers.
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1.5 IGC-APPROVAL. GFAC shall either approve, conditionally approve, or require modifications, to the applicant's
design of Flight Recorder (see 1.1.4 for approval levels). Drafts of approval documents will be circulated to GFAC
members and technical advisors, and to the Flight Recorder manufacturer. The final version of the IGC-approval
document is the responsibility of GFAC, in its capacity as an agent of IGC and FAI (see paral.1).

1.5.1 Limitationsbeforel GC-approval. If GFAC decidesthat |GC-approval cannot be given to the appropriate
level without changes being made (see 1.1.4 for IGC-approval levels), GFAC will inform the manufacturer of what
isrequired in order to gain approval. Thismay be where one of the FR systemsis assessed as needing improvment,
or could involve an approval with limitations, such asan approval level other than"IGC Level 1- All Flights®, or an
approval with limitations pending improvement of systems such as ENL and/or MOP. If the manufacturer notifies
GFAC within one calendar month that the approval process should continue, the manufacturer will be expected to
resubmit a modified Flight Recorder for further review by GFAC within the next six months, or to modify the FR
under test such as by afirmware update. GFAC will aim to complete this review within three months, subject to not
meeting unforeseen difficulties. If this procedure is followed, no extra fee will be payable but the initial fee will
continue to be held. An example might be where the engine ENL or MOP system either was not included, or was
assessed by GFAC asheeding improvement. Inthiscasean | GC-approval might beissued without the engine sensor,
pending further devel opment which satisfies GFAC, after which the sensor would be added to the Approval document
through an amendment.

1.6 APPLICANT'SAGREEMENT. When an IGC-approval is published, the applicant agreesto the following:

1.6.1 Changesto an I GC-approved Flight Recorder. Notification of any intended change to hardware, internal
firmware or external software must be made by the manufacturer or applicant to the Chairman of GFAC so that a
decision can be made on any further testing which may berequired. Thisincludeschangesof any sort, large or small.

1.6.1.2 Action on Changes. GFAC may decide to note the changes, or decide that aformal evaluation of such changed
featuresisrequired. If the changes are extensive, GFAC may decide that another approval process is required.

1.6.2 Changesin IGC-approvals. Anexisting |GC-approval document may be modified or removed by GFAC at
any time.

1.6.3 Manufacturer’sdetails. AnlGC-approval isfor the named product or products manufactured by (or under
the control of) the Organisation whose details are given in the approval document in the paragraph headed
"Manufacturer”. Any changes to these details shall be sent to GFAC without delay so that the approval document
can be updated.

1.6.3.1 Transfer to another Organisation. An1GC-approval will only betransferred to another Organi sation after
consultation by GFAC with both the previous and future Organisations, followed by amendment of the approval
document.

1.6.3.2 Significant changes in the Organisation. If significant changes have been made in the Organisation
named in the IGC-approval document under "Manufacturer”, GFAC reserves the right to require a new IGC-
approval process for the types of flight recorder concerned. In this case, a signature or re-signature may be
required on an approva application, certifying that the new Organisation will comply with current IGC
procedures, and GFAC may requireto test Recorders produced by the changed Organisation. What changesare
considered significant will be assessed by GFAC and include: transfer of manufacturing to a different
Organisation, acquisition of aname by another Organisation, or achange of structure or or key personnel within
the current Organisation.

1.6.3.3 Cease of Manufacture and/or Support. If an FR manufacturer goes out of businees or ceases to make
a particular type of FR, GFAC will assess the situation. |f the manufacturer is still operating, it must state
whether support for the FR type will continue including updates and/or repairs by the manufacturer or another
organisation approved by the manufacturer. In this situation, GFAC may consider lowering the IGC-approval
level of such FRs.

1.6.3.3.1 Pilot aspects- Validation of Flights. Pilotsshould be aware that if they are using arecorder for which there
is no manufacturer support, in the event of anomaliesin IGC filesit may not be possible to validate such flights.

1.6.3.4 Exclusions. FAI, and their agents IGC and GFAC have no responsibility for matters related to: (1)
Intellectual Property (1P) and Intellectual Property Rights(IPR) or, (2) therelationsof the Organisationwith any
others except with FAI and its agents or as they affect FAI, its agents and the IGC approval.
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1.7 USE OF IGC FLIGHT RECORDERS. AnIGC-approved GNSS Flight Recorder operated in accordance with its
| GC-approval document shall be used for all flightsthat require validation to IGC criteria, except Silver and Gold badge
flightswhich may also usealesssecure"NAC-approved Position Recorder” (NAC PR). Flightsin gliding championships
that use IGC rules must also comply with Annex A to the IGC Sporting Code (SC3A). For the different levels of IGC-
approval from world recordsto badges, see para1l.1.4. Where validation is not required to IGC standards, evidence is
at the discretion of the organisation responsible for validating the flight.

1.7.1 1GC File Format. Seethe IGC FR Technical Specification for detail on the required content of IGC files.
In particular, for a performance to be validated to IGC standards, the file must pass the IGC electronic Validation
check (see para1.1.10.1). Seethe Glossary under ENL, Fix, Missed Fixes, and MOP.

1.7.2 Non-IGC FRs. Where flight validation is not required to IGC standards, the choice of criteria is at the
discretion of those responsible for validating the flight, such as the (non-gliding) NAC, competition officials or, for
non-1GC FRs, other FAI Air Sport Commissions or other aviation organisations.

1.8 NOTIFICATION AND ISSUE OF IGC-APPROVAL DOCUMENTS. Noatification of anew or amended |GC-
approval document will be posted on the Internet newsgroup rec.aviation.soaring (r.a.s.) and also sent to the email list
"1GC-discuss'. Thecompletel GC-approval document will be posted on the FAI/IGC and GFAC web sites, together with
the FR Manufacturer’ s DLL file for validating the integrity of 1GC files.

1.8.1 Vaid Approva Document. Only the latest published | GC-approval document for agiven type of FRisvalid
for IGC purposes.

1.9 PRODUCTION STANDARDS. IGC reservestheright to inspect and test examples of products covered by |GC-
approvals, to check compliance with the standards and conditions of their IGC-approval.

1.9.1 Testing production equipment. Suchtestingwill becarried out by GFAC and may be at any time and without
prior notice. GFAC may obtain recorder units under its own arrangements such asfrom owners or sales outlets, but,
if requested by GFAC, the Organisation listed in the |GC-approval document under "Manufacturer” shall supply an
FR for testing.

1.9.2 Results of testing. If any problems are found or questions are raised, GFAC will correspond with the
manufacturer. If this cannot be done to the satisfaction of GFAC, the terms of the | GC-approval document may be
altered or the approval removed.

1.10 COMMENTSOR QUESTIONS. If any comments, problems or questions arise during use of an |GC-approved
Flight Recorder, the FR manufacturer should be contacted, and acopy sent to the GFAC Chairman. Seeasoparal.1.12.

For further detail, see the Technical Specification for |GC Flight Recorders, web reference on page (iv)
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CHAPTER 2

ALTITUDE AND TIME RECORDING

2.1 PRESSURE ALTITUDE. Pressure dtitudeis part of the IGC flight data file format and is included on each B-
record time line, referenced to the International Standard Atmosphere (ISA) of the International Civil Aviation
Organisation (ICAO). ICAO ISA pressure dtitudeisused incivil and military aircraft worldwide for cockpit instruments
and atitude reporting to other aircraft and to Air Traffic Control (ATC) authorities.

2.1.1 For details of the ICAO ISA, see ICAO Document 7488, in which tables 3 and 4 contain conversions of
pressuresto |SA atitudes, see www.icao.int . General descriptions of the ISA are in other web sources such as
Wikipedia (http://en.wikipedia.org/wiki/International Standard Atmosphere).

2.1.2 The assumptions made inthe ICAO ISA include sealevel conditions of 15°C and an atmospheric pressure of
1013.25 millibars or hectoPascals (mb / hPa), equivalent to a 76 cm column of Mercury (see under ISA in the
Glossary of Terms). The ICAO ISA assumes a temperature lapse rate of 6.5°C for each atitude increase of 1000
metres (1.98°C or 3.56°F per 1000 ft), up to an altitude of 11,000m which isassumed to be the " Tropopause”, above
which is the "Stratosphere” in which initially a constant temperature of -56.5°C is assumed as altitude increases.
Althoughthereal atmosphere varieswith from day-to-day, the use of theICAO I SA ensuresthat all aircraft can report
pressure atitude to the same scale, whether or not such figures correspond to exact height above the earth’ s surface.

2.1.3 FR Altitude Calibrations. The FR manufacturer should calibrate the pressure altitude sensor in the FR to the
ICAO ISA before the FR is sold, and a HAFR (para 1.3.4.2.1) must also be checked for correct operation and
recording of GNSS altitude with respect to the WGS84 Ellipsoid (more detail in para2.2). Inall cases, acalibration
to IGC standards must be available before aclaim is approved that requires figures for maximum altitude, gain-of-
atitude, or atitudelossbetween start and finish points. For all FRsbefore or immediately after initial sale, on set-up
and calibration of their pressure altitude system, the sealevel setting should correspond to 1013.25 hPa within 1.0
hPa/mb, within 3.0 hPa/mb up an atitude of 2000 metres, and within 1% of altitudes above 2000 metres. Thisalso
appliesto NAC-approved Position Recorders (PRs) that can record pressure altitude.

2.1.3.1 Itisdesirable that the person making the calibration is familiar with the type of FR being calibrated.
However, technicians carrying out calbrations in organizations not associated with gliding will follow their
normal procedures and expect that the FR will start to record onceitisswitched on. Itisthereforethe FR owner's
responsibility to set-up the FR before acalibration, and the fix interval should be set to asmall valuesuch as 1
second. If the FR has no internal power, a battery must be provided so that it can be placed in the altitude
chamber withthe FR. Beforethe calibration run, the pressure altitudein the chamber should be changed by about
1000 metres for ashort time so that the FR will detect the pressure change and start recording in the absence of
a GPS signd indicating change of position.

2.1.4 Recording of cdlibration data

2.1.4.1. After thecalibration, the | GC file containing the pressure stepsis downl oaded to acomputer in the same
way asflight data. The stabilised pressureimmediately before the altitudeis changed at each pressure step shall
be taken as the value of the step unless the calibrator certifies otherwise. The IGC file will then be analysed,
compared to the calibration pressure steps, and a correction table produced and certified by the calibrator or
another NAC-approved person.

2.1.4.2. Thecorrection table will list accurate | SA against indicated altitudes and an example of such atableis
shown after para2.1.4.5. Tables such asthismust be used to adjust pressure altitudes recorded during a soaring
performance. Thisincludealtitudesat take-off, start, maximum, minimum, and landing altitudes. Theseare used
for calculation of low and high points on gain-of-height and atitude claims, start-to-finish atitude differences
for distance claims, and separation from Controlled Airspace (CAS).

2.1.4.3. SomeFRscan display pressurealtitude directly on ascreen, but the figures may not be the same asthose
recorded inthe |GC file because various FR settings can affect the screen atitudes, for instanceto display height
abovethebaseairfield. ThefiguresinthelGC file must always be used in analysing flight altitudes, after being
corrected to the ICAO ISA.
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2.1.4.4. OOsresponsiblefor validating flightswill need to seethelatest calibration table (see bel ow) when assessing
any claimthat is made with the Recorder. A copy of the calibration IGC file must be retained by the OO supervising
the calibration, and aso by the calibration organisation.

2.1.4.5. A specimen Pressure Altitude calibration table follows:

PRESSURE ALTITUDE CALIBRATION TABLE (example)
Flight recorder type/ model / serial no.

Name/ place of calibration facility
Flight recorder calibrated against:

Reference manometer type / model / serial no.

on [date] inaccordance with
FAI Sporting Code Section 3, Gliding, Annex B, Flight Recorder Calibration Procedure

QFE (local pressure at calibration site) = XXXX.X Mb/ hPa Temperature=YY °C
The readings have been corrected to |SA.
ThelGCfileisavailableandisheld at: ..............

ICAO

ISA Alt FR reads Correction
(fv) (ft)

0 10 -10
1000 1005 -5
2000 2000 0
3000 2975 +25
4000 3950 +50
5000 4950 +50
6000 5920 +80
8000 7910 +90
10000 9910 +90
12000 11910 +90
14000 13890 +110
16000 15865 +135
18000 17860 +140
20000 19865 +135
22000 21885 +115
24000 23880 +120
26000 25925 +75
28000 27890 +110
30000 29875 +125
32000 31875 +125
34000 33925 +75
[Signature ] [Name of Calibrator] [date] [Organisation]
Authorised ISA pressure altitude calibrator for the National Aero Club of [country]
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2.2 GNSSALTITUDE.

2.2.1 Flightsbelow 15,000 metres. Below 15,000 metres, pressure altitude corrected to the ICAO I SA isused for
dtitudefiguresinIGC claims. If pressure atituderecording fails, GNSSaltitude above the WGS84 Ellipsoid from
IGC files may be used, but only for evidence of flight continuity (that is, proof of "no intermediate landing").

2.2.1.1 NAC Position Recorders (PRs). An NAC-approved PR may be used for Silver and Gold badge flights only. If
pressure dtitude is not recorded inits IGC file, GNSS dtitude may be used for measurement purposes with a 100 metre
(328.084ft) increment over SC3 altitude requirements, in accordance with SC3 procedures for PRs. Thisis because of
thedifferent scalesused in obtaining altitudefrom pressureand GNSS sensors, and short-term variationsof GNSSaltitude
figures that have been seen in IGC files where low-cost GNSS receivers are used (also see 2.4.1 below).

2.2.2 1GC High Altitude Flight Recorders (HAFRs). For atitude claimsfor flightsover 15,000 metres (49,212.6
ft) evidence must be from an IGC-approved type of HAFR. For such claims, GNSS altitude is used for accurate
measurement (rather than pressure altitude), because pressure change with altitude has become small, and above
15,000m an IGC-approved HAFR must be used for altitude record claims. An IGC HAFR is specially designed
and tested so that that GNSS atitude above the WGS84 Ellipsoid in its IGC files should not not have short-term
variations or other anomalies. See aso para 1.3.4.2 of this document, the main volume of SC3 para 3.5.3b,
Appendix 6 to SC3C and para 2.2.4.1 of the FR Technical Specification.

2.2.2.1 Pre- and post-flight checkson GNSS altitudesrecorded in IGC files. GNSS altitudes abovethe WGS84 Ellipsoid
inthe I GC file fromthe HAFR used for an altitude claim above 15,000 metres must have been independently checked and
documented beforethe claimfor accuracy and freedom from anomalies. They must al so be checked after an altitudeclaim
above 15,000m to ensure that processing of GNSS altitude by the FR has not changed, for instance due to other updates,
changes, or faultsin the FR that have occurred sincetheinitial check, which could beup to 5 yearsbeforethe claimflight.
These checks must be carried out at an NAC-approved instrument | aboratory, at which ahigh quality GPS signal generator
isused to inject signals of precise GPS altitudes above the WGS84 Ellipsoid into the FR's antenna connector.

Example - Table of GPS altitudes - HAFR test with GPS Signal Generator
22.2.1.1. The pre-flight check is required up to the | HAFR: Type: ABC Serial Number (from 1GC file name):  NYZ
maximum altitude for which the HAFR is to be approved |-t creamsation:
for record claims. Differencesbetweenthel GCfilefigures | Name of Tester or Head of Test Team:
and thosefromthesignal generator arelisted in atable used ('I'L‘:i R
to correct figures for the altitude claim in asimular way to SigGen Certificate of Performance, Ref:

Correcti ng 1GC f| | e prwre a|t|tudes to the ICAQO ISA. (..I"S Altitude zero t}:lllll“ used: y\‘(.fXJ Elij )\l)i&! (rd':‘l(.'(" FR \w)
The diagram on the right shows an example of @ GNSS [-3im LS i ] iorawe et i
atitude check made as part of |GC-approval of aHAFR. metres metres altitude above WGSS4 Ellipsoid
[i 32 32
2.2.2.1.2 Thetime periodsfor these checks arethe same as “:Z::: [:,-1 h
SC3 requirements for pressure altitude calibrations. That 4:::::: :\ z
is, within 5 years before and two months after the flight, 5000 4979 21
except that if the claim flight is made from a site remote 6000 5979 21
from GNSS altitude checking facilities, the after-flight o o b
period startswhen the FR isreturned to alocation at which 9000 8980 20
GNSS checks can be carried out at a facility approved by 1o = £
the NAC deallng with the claim. 12000 11981 19
13000 12082 I8
2.2.2.1.3 The minimum requirement for the post-flight :J:::::: :4:: ::
GNSS altitude check is for check points to be recorded o e L
above and below (and close to) the claimed atitudes. A 18000 17983 7
check over the complete altitude range is not essential, but 19000 8984 16
could provide the official pre-flight check for alater claim. S pady oA
22000 21984 16
2.2.2.1.4 A pressure altitude calibration is aso required S S -
within 5 years before the claim up to at least the dltitude to 25000 34985 5
be claimed, but there is no requirement for a post-flight 2 L 2
pressure atitude calibration for atitude clams above 38000 27086 B
15,000 metres because GNSS dtitude will be used for the il B s
claim. - -

2.2.2.2 Check of Altitude figuresin the IGC filefor the Claim. The shape of the pressure altitude graph with time must
be compared to the shape of the GNSS altitude graph and should be similar without upward or downward short-term
"spikes' in GNSS altitude, or other anomalies. A spikein GNSS atitude is a short term increase or decrease not shown
in the pressure atitude curve, possibly due to atemporary reduction in GNSS signal strength at the recorder.

2.2.2.2.1 Altitude figuresin any "spikes' must beignored in calculations for IGC altitude performances.
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2.3 COMPARISON OF PRESSURE AND GNSSALTITUDES. Thisappliesto GNSS and pressure altitude
evidence from 1GC-approved Flight Recorders, also to NAC-approved Position Recorders where these record
pressure altitude.

2.3.1 Comparison of GNSSand PressureAltitudefigures. Thedigital atitude datafrom aGNSSreceiver
isin the form of vertical distance above the WGS84 ellipsoid, rather than above Mean Sea Level (MSL) or
the pressure atitude zero datum of the ICAO International Standard Atmosphere which is 1013.25 hPa
(hectoPascals) the same numbers as millibars (mb). Analysis of pressure and GNSS altitudes from many
thousands of IGC flight datafiles showsthat GNSS altitudes from early types of |GC-approved FRswere not
consistent enough for use as accurate measurements of atitude. In addition, low-cost GNSS receivers are
designed primarily for lat/long position and there may belittle extraprocessing of raw GNSS altitude, leading
to short-termvariations (" noise") inthe GNSS dtitudefiguresinan IGC file. Inolder types of FRsthere have
been examples of "GNSS altitude unlock™ and other anomalies in GNSS altitude, fortunately not affecting
lat/long fix accuracy due to the extra processing applied to lat/long fixesin the GNSS receiver.

2.3.1.1 HAFRs. In the case of an IGC High Altitude Flight Recorder (HAFR, see para 2.1.2.2), a
particularly accurate GNSS altitude figure above the WGS84 Ellipsoid in the IGC file is required for
validation of flights above 15,000 metres. At such high altitudes, air density and pressure gradient has
fallen to the extent that 1GC has decided to use GNSS altitude for measurement purposes because it does
not suffer from reduction of accuracy at high pressure altitudes.

2.3.1.2 NACPRs. If an NAC Position Recorder (PR) is used that does not record pressure altitude, an
extra 100 metresisrequired over the atitude criteria in the Sporting Code because these criteria are set
for pressure atitude. As Silver C height gain is 1000 metres of pressure altitude gain and Gold C height
is3000 metres of pressure atitude gain, in aPR without pressure altitude, 1100m GPSaltitudeisrequired
for Silver C and 3100m GPS altitude for Gold C.

2.3.2 GNSSaltitude accuracy. GNSS navigation systems are based on the time-difference of signals from
aconstellation of satellites received by a GNSS receiver on the ground or in aircraft. Figures for horizontal
position are more accurate than those for atitude due to the geometry of position-lines from the satellites.
GNSS altitude figures are less accurate than those for lat/long by factors generally between 1.8 and 2.2,
sometimes more if anomaliesin processing GNSS altitude are present in FR systems. A specia caseis|GC-
approved High Altitude Flight Recorders (HAFRs) that are specifically designed to record accurate GPS
atitudes above the WGS84 Ellipsoid which will be used instead of pressure atitude for high-level atitude
claims. Inanormal GPSfix, the ratio between the accuracy of lat/long and atitude will vary with the number
of satellitesin afix and receiver characteristics such asalgorithmsin the particul ar type of GNSS receiver for
calculating horizontal and vertical position. Other factorsinclude reduced GNSS signal strength dueto flight
in valleys, poor antenna position or cable connections, etc.

2.3.2.1 IGC files - Predicted Data not allowed. So-called "deduced (ded) reckoning” (predicted data)
based on previous fixes but without new satellite data, is not permitted in IGC files.

2.3.2.2 GNSSdltitude not available. If GNSSaltitudeis not availablein afix inan IGCfile, it shall be
recorded in the B-record line aszero GNSS altitude, so that to OOs and others checking the flight datathe
lack of GNSSaltitude dataisclearly shown during post-flight analysis. Thiswill occur if fixesrevert from
3D to 2D. It will also occur if fixing islost for atime, during which valid pressure altitudes in the IGC
file must continue to produce evidence of flight continuity, position data not being recorded.

2.3.2.3 Glider Installations. Poor antennainstallation will magnify errors, particularly in GNSSaltitudes.
Examplesinclude mounting of the antennanear to or inside fusel age material such ascarbonfibre or metal
that canreducethe signal or cause multipath effects. Other adverse conditionsinclude high angles of bank
or pitch at which antenna gain could be reduced (for directional types of antennas); use of non-aviation
quality materialsin antenna cabling or GNSSinstallation; and insecure antenna connections that may be
disturbed by flight conditions such as turbulence or manoeuvre (loose wires or connections). Pilots are
encouraged to check that their glider installations are giving the best signal strength at all timesin order
to minimise short-term anomalies in GNSS fixes in the IGC file, particularly in GPS atitude.
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2.3.3 GNSSaltitude- Zero-Datum. In|GC-approved recorders, the zero-datum for GNSS altitude figures
in IGC filesis the surface of the WGS84 ellipsoid.

2.3.3.1 Other dltitude datums - Equipotential Geoids. The output of GNSS altitude in some non-1GC-
approved Flight Recorders may be with respect to a surface cal culated to be of equal gravitation potential
known as a" Geoid", approximating to mean sealevel (MSL) at the fix location. A "WGS84 Geoid'is
described inthe WGS84 manual and there are other Geoids such asthe EGM (Earth Gravitational Model)
series, see under "EGM" and "Geoid" in the Glossary on page (v). Such Geoids have an irregular
worldwide surface, and the WGS84Geoid varies from the WGS84 ellipsoid between +85 metres near
Iceland and -107 metres south of India.

24 TIME MEASUREMENT. The time system used for IGC purposes shall be based on Universal Time
Coordinated (UTC), or local timesbased onknown differencesfromUTC. AnlGC-approved GNSSRecorder (FR)
is used for accurate time measurement because GNS Systems employ highly accurate time signals as part of their
method of operation. This includes Recorders using the USA’s GPS, Russian GLONASS, European Galileo,
Chinese Beidou 2 or any other worldwide GNS System.

2.4.1 Leap Seconds; Theinterna system time used by the USA's GPS system is with respect to UTC when
the system first became operational on 6 January 1980. However, time outputs of most GPS equipment are
made in current UTC using aninternal correction for the so-called "leap seconds" that have been added since
1980 asthe earth lowsdown. Thisisnormally done automatically in GPS receivers that have atime output,
since the leap second correction is part of the system. The correction to UTC is automatically madein IGC-
approved Flight Recordersand no action by pilotsor OOsisrequired. In 2020, UTC was 18 seconds|later than
GPSinternal systemtime because the latter continuesto be based on January 1980 time when the GPS system
first came on line. For more detail, see http://en.wikipedia.org/wiki/Leap second
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APPENDIX A

CHANGESOF IGC-APPROVAL LEVEL

A1l Approva level changes. If GFAC intendsto changetheapproval level of atype of IGC FR, generally to lower
the level, or in some cases to remove the approval, this will first be discussed with the FR manufacturer. The
manufacturer will be given the opportunity of offering an upgrade that will retain the existing approval level for
modified recorders. The IGC ANDS Committee will be informed, and the |GC Bureau may also be informed if
considered appropriate at this stage.

Al.1l After thesediscussions, if GFAC still recommends alowering of the approval level, it will discusswith
the ANDS Committee and then inform the IGC Bureau.

Al1.2 If the decision isto lower or remove the approval level together with the date on which it is to take
effect, after the IGC Bureau has had time to comment on the proposal, the decision will be announced to the
FAl 1GC discussion group (igcdiscuss@fai.org) and on the international soaring newsgroup
(www.rec.aviation.soaring) avoiding confidential or proprietary information. The next |GC Plenary meeting
will be informed as part of the normal procedure for confirmation of Bureau, ANDS and GFAC activities
between Plenaries.

A2 Factorsin Lowering Approval Levels. These include the following

A2.1 Faseor Incorrect Flight Datain IGC Files. Evidencethat flight datain IGC filesfrom a particular type
of IGC-approved recorder has been, or can relatively easily be manipulated, altered, or is incorrect. For
instance, if it can be shown that flight data can be changed and the file continues to pass the | GC electronic
Validation check.

A2.2 FR Security. Evidencethat the security of the FRitself has been compromised, or could relatively easily
be compromised. Thisincludes where it has been found that security devicesin the FR could be by-passed
or where the length of security keys in old recorder designs is considered to make them vulnerable to
interference or hacking, after which IGC files might continue to pass the Validation check.

A2.2.1 Thisincludescaseswhere security key lengthsor other features are significantly below the current
reguirements for new types of recorders as given in the current IGC FR Specification document, for
instance Specification para G2.1.2 on Digital Signature Systems such as RSA and equivalents.

A2.2.2 For other recorders with security keys or other features that are not considered a current or
foreseeable future major threat to interference or hacking, the "Grandfather Rights" principle continues
to apply in which approval levels are not changed even though the key length or other features for
completely new recorder designs has been increased.

A2.3 Dates of Change. The lowering or removal of IGC-approval level will take effect at a date agreed by
GFAC and ANDS, and notified to the IGC Bureau. Where there is arisk that compromised data could be
submitted for flight claims from other recorders of the same type, this could be a date soon after the FR
manufacturer is notified.

A2.4 Other factors. If the approval level isto belowered or removed for reasons other than those above, the
date of implementation will be decided by GFAC and the ANDS Committee, and the Bureau will be notified.
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A3 Appeal against lowering or removal of IGC-approval level. The manufacturer of the recorder or any entity
with a direct interest (which must be shown in the appeal papers) in that type of recorder (the "appellant”) may
appeal to havethedecisionreviewed. Pending theresult of the appeal, the decision anditsimplementationtimescale
will stand.

A3.1 Making an Appea. Within one calendar month of being notified of the change of Approval level, the
appellant must notify the IGC President, and pay an appeal fee of 1000 Eurosto the IGC account at FAI. The
feeisrefundableif the appeal isupheld. The full case for the appeal must be received by the IGC President
or his nominee within a further calendar month with copies to the Chairmen of the IGC ANDS and GFA
Committees. Communication by email should include attachments, pictures and diagrams, as appropriate.

A3.2 Appellant’s Agreement. In submitting the appeal, the appellant agrees to accept the result, whichis at
the sole discretion of FAI as the lega entity, its agent IGC, its agents the IGC Bureau, ANDS and GFAC
committee members and advisors. The appellant also agrees not to institute proceedings against the FAI or
its agents including any person who was involved on behalf of FAI or IGC.

A3.3 Appeal Evidence. The appeal must include evidence in support so that ANDS, GFAC, and the IGC
Bureau, can assess it and consider whether the decision should be changed. Where technical evidence is
submitted, thiswill be assessed by the ANDS and GFA Committees, their advisors and other expertsthat may
be nominated.

A3.4 Decision onthe Appeal. The IGC Bureau will confirm or modify the decision that was recommended
by the ANDS and GFAC Committees. Thiswill normally be made within one calendar month of receiving
evidence from the appellant, but if technical detail has to be assessed the timescale may be longer. The
decision will be communicated to the appellant before any public announcement is made.
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