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Official Observer & Pilot Guide

GENERAL

1.1 Purpose of this Annex The Annex has been prepared to assist pilots and Official Observers (OOs)
to interpret the rules of the Sporting Code. It amplifies these rules, gives guidance on how to comply with them,
and recommends procedures for the operation of equipment used to provide evidence for flights.

The Sporting Code allows the pilot to gather flight evidence in alternate ways with various data recording equip-
ment. As a result, although clarity and simplicity is the goal, how one is to respond to the Code requirements
may be confusing. If you think that any part of the Code is capable of more than one interpretation, pass your
concern to the IGC Sporting Code committee chairman at igc-sporting-code@fai.org. The most straightforward
interpretation is the correct one. Changes to this Annex do not require formal IGC approval, as it is informational
in nature. Suggested improvements to the text will always be seriously considered.

A vertical line to the right of any paragraph indicates a notable change in the text from the previous Annex. Each
new issue will often contain minor editorial changes that are not so marked. Due to the major rewrite of this
Annex, it will not show any change bars.

1.2 The National Airsport Control (NAC) The NAC is the organisation that administers FAI air sports in
its country. It may delegate to another organisation such as its national gliding association that part of its sporting
powers. In the Code and this Annex, “NAC” means the NAC or its delegated organisation. Its responsibilities are:

a. to maintain control of its national Claims Officer, OOs, data analysts, and barograph calibration labs,
b. to have final responsibility for the flight analysis process, integrity, and accuracy of data that it ratifies.

c. toissue and maintain a list of position recorders (PRs) that it accepts or has tested (see A5-1.6), may
hold a national turn point list, may modify IGC record forms to incorporate national-only record types,
and maintain a badge claim form.

d. to maintain registers of national badge leg, badge, record, and FAI diploma flight achievement.

e. to transmit to the FAI data on completed Diamond badges and Diploma flights.

1.3 NAC recommended practices

a. OO appointment and training NACs should establish requirements for becoming an OO such as hold-
ing a badge leg or having an association with the sport for some minimum time. It is useful to maintain
guidance material, self-help tests, etc. to assist new OOs gain knowledge of the Code and allow experi-
enced OOs to stay current on changes to the rules.

b. OO control and tracking As a minimum, each NAC should maintain a list of its current OOs and their
contact information, enabling the distribution of information on changes to badge and record procedures or
national factors that will influence badge and record flights.

c. Preliminary claim review In the interest of efficient processing of record and badge claims, a NAC may
allow specified persons to perform a “first look” review of e-mailed flight data and pertinent scanned docu-
ments, if any, such as a paper declaration. This preliminary review can be performed at the level of the
Claims Officer or a NAC-appointed data analyst. Badge claims may also be pre-screened at the club level
by an experienced OO, which can reduce a Claims Officer’'s workload by minimizing claim errors.

A “first look” may be submitted soon after landing. However, this in no way substitutes for the OO’s sub-
mission of a claim package including the original of all recorded data, a completed application form, and
each applicable certificate. (See SC3-4.4.1)

d. NAC jurisdiction The relationship between an “organizing NAC” and a “controlling NAC” is given in
SC3-4.1. A record claim by a foreign pilot must be certified by an OO (either local or foreign) who has been
approved in writing by the host country’s (controlling) NAC. The IGC recommends this OO send the claim
to the controlling NAC for a check of compliance with national aeronautical rules that in turn will forward the
claim to the organizing NAC.
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A foreign OO wishing to ratify badge claims should apply to the host NAC for permission to act within its
jurisdiction. Simple e-mail communication between the host NAC’s National Claims Officer and the foreign
OO is suggested. The host NAC may require some minimum level of local knowledge for approval.

e. Position Recorder approval If a PR has been used, its status should be checked by both the host and
controlling NACs. Clearly, the claim may be approved if both NACs have approved the device and the
conditions of approval are similar. In any other case, the NACs should confer and the controlling NAC may
proceed as it sees fit.

1.4 Official Observer duties The OO has the responsibility of being the FAI's “field representative”. The
OO ensures that the flight is controlled in accordance with Code requirements, and that evidence is gathered and
prepared in such a manner that later study of it by a disinterested examiner, usually the national Claims Officer,
will leave no doubt that the claimed achievement was met. The function of the OO is first, to verify that a pilot has
completed what is claimed, and second, to certify that the claim matches the Code requirements for a given
badge, diploma, or record.

The OO must act independently and without favour, and be familiar with the definitions in Chapter 1 of the Sport-
ing Code. The ability to correctly interpret the Code is important — it is even more important for the OO to pay
careful attention to detail and have the integrity to never approve a claim unless satisfied it is correct and com-
plete, and to reject or refer to higher authority a claim that does not appear to fulfill the rules. The Code stand-
ards are the foundation of soaring achievement, so a rejected badge or record claim is a cautionary learning
experience for the pilot.

1.5 A word on processing claims The introductory philosophy on page 1 of the Sporting Code states:
“When processing the evidence supplied, the NAC and OOs should ensure that these rules are applied in the
spirit of fair play and competition.” National Claims Officers and the OO are encouraged to take the position that,
while ensuring the Code rules are met, their goal is to award achievements, not reject claims for correctable
errors that do not otherwise affect the proof of the soaring performance. However, such corrections only apply to
Silver or Gold badge claims — pilot-input data in flight recorders is an example (see 6.7).

1.6 National records (SC3-3.0c) With the exception of a Continental record or a multi-place record claim,
a World record must first be ratified as a national record. A NAC may have additional record types or classes and
accept different forms of evidence for them; but a national record that leads to a claim for a world record must
conform fully to the Code.

1.7 Measurement accuracy and precision
a. Precision errors Do not introduce more precision to a calculated value than the recording devices used
can detect. A FR may record altitude values to the nearest metre, but its pressure sensor is not capable of
resolving height to that precision, especially at high altitude. The reverse case is a sensor or processor that
is more precise than its data readout; for example, a digital clock that displays time to the nearest minute
while its internal counter is operating to the microsecond.

b. Measurement accuracy Badge claims are certified for performances that exceed a specified minimum,
so the distance calculated by common flight analysis software is normally sufficient. If there is any question
as to the distance meeting a badge requirement, then use the FAI World Distance Calculator below.

c. Badge distance calculation First, find the course distance by using evaluation software set to the
WGS84 earth model or by calculating the sum of course “leg” distances, each determined by the FAI World
Distance Calculator set to the WGS 84 earth model. This calculator may be used online or downloaded
from http.//www.fai.org/how-to-set-a-record/121-cia/34839-world-distance-calculator. Next, determine if a
loss-of-height (LoH) and/or cylinder correction applies; if so, find their sum. Finally, calculate the official
distance = course distance — (LoH + cylinder corrections).

d. Conversion factor misuse Recorded values should be used in all intermediate calculations, but the
final result must be rounded down to the precision of the least accurate data. A distance of “about 1100
feet” infers that it could be anywhere between 1050 and 1150 feet. Only the first three figures are signifi-
cant, therefore the phrase “about 1100 feet (335.3 metres)” is nonsensical. Such misuse is often seen on
altitude gain claims. A conversion cannot add accuracy, so the example should be rounded off to 335m.

e. Altitude accuracy Dynamic pressure errors, errors associated with reading FR barograms, producing a
barograph calibration trace, and (if necessary) drawing a calibration graph — all these introduce uncertainty
in the precise height achieved. This height cannot be accurate to the metre, regardless of the calculations.
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The resulting gain or absolute altitude value should be rounded down to the nearest 10 metres. If a second
set of barographic data was recorded, the worse case height reading is to be taken as the performance.

1.8 Responsibility for flight regulations (SC3-4.4.2a) The pilot-in-command has the sole responsibility
to follow general and local regulations as well as the glider’s technical limitations on a flight, and shall certify this
for each claimed performance, as given in SC3-4.4.2a. OOs should focus their attention on the sporting aspect
of the flight. Nevertheless, willful violation of air law is unsportsmanlike conduct, and the OO must refuse to
certify a claim that he knows was performed illegally. An OO’s knowledge of local regulations is required to filter
such claims.

TASK CONSIDERATIONS

2.1 Pilot preparation The most valuable thing you can do to meet the requirements of a task is to care-
fully prepare for the intended flight. Lack of preparation may seriously delay or even cancel your planned flight,
may result in the missing evidence that accounts for most rejected claims, and demonstrates a less than
professional attitude towards your flying. Your preparation of impeccable evidence requires some care and time.
Time is always in short supply on the morning of the big flight, so anticipate the day and plan for it during the off-
season — this will go a long way towards your success.

a. Study the current Sporting Code to understand the requirements for the intended task (the Chapter 1 task
table is a particularly useful aid for this), and discuss your planned flight with the OO. The popular On-Line-
Contest rules and scoring will not necessarily result a badge leg being achieved. For example, flying cross-
country with no TPs declared and then having the OLC score a random leg as being over 50 km does not
qualify as a Silver distance flight. Refer to the Appendix 2 documentation checklist also.

b. Be completely familiar with your flight recorder and the loading of the declaration and turn point data. Prac-
tice with the recorder on local flights before trusting yourself to use it correctly for a badge flight.

c. Have only the current badge, record, and other flight forms on hand. Store all the task-planning documents
in a separate folder and keep it handy. Record forms are available on the IGC web site.

d. Plan several tasks for different meteorological conditions and have them loaded in your FR or available on
your computer. Finally, prepare and use a task checklist — see Appendix 6.

2.2 Hints for Silver badge leg flights The Silver distance is the “leaving the nest” adventure, intended
to get you away from your home airfield — the flight must finish at least 50 km away from your release point (or
MoP stop) regardless of any TPs reached. The “no-help-or-guidance” note in SC3-2.2.1a applies, meaning even
help from other Silver distance hopefuls that day, or team flying.

a. The Silver distance can be all or a part of any task where the first leg is at least 50 km after applying any
LoH correction and 500m for each crossing of a cylinder OZ boundary is used (see SC3-1.3.6).
b. The big problems associated with the Silver duration flight are:

* Boredom Boredom will cause loss of concentration and thermalling skills. Set a series of “mini-
tasks” for yourself: an efficient climb, using every bit of some weak lift, a series of 10 km goal flights, etc.

* Reluctance to fly away from the field You cannot stay up if you don’t go to the lift. Fly 10 kilometres
from the field — the club single-seat glider can go that far. Then get high and stay high.

» A full bladder or dehydration This is not a choice; do not allow yourself to become dehydrated to
avoid the distraction of a full bladder. If you feel thirsty, you have waited too long to drink and are already
dehydrated. Drink an excess of fluid first thing in the morning to become fully hydrated then empty your
bladder shortly before take-off. Fully hydrating before flight will delay the need for fluids. Carry sufficient
water for the temperature conditions and have a workable method of urine disposal.

2.3 Common badge flight errors OOs reject many claims as a result of common pilot errors made on
early badge flights. Here are some flight preparation or execution factors that can result in your claim failing:

a. You flew it with no planning, and then expected that an OO would find a way after the flight
to make it fit the badge requirements.

b. You did not get a briefing on the usual task pitfalls before you attempted a specific task.

c. You did not complete an Internet or paper declaration when using a PR for a distance flight.

SC3 Annex C 3 2015



d. You did not know the maximum height you could be towed to on an under-100 km distance task. This is
particularly important if the landing could be at a lower elevation than your take-off point.

e. You are a beginner in the use of the FR and did not practice using it to make sure you got into the OZ of
your intended TP, or your FR was configured to sound a TP entry alert for a cylinder OZ, so you turned
away on course before you entered the sector OZ that was needed for your task distance.

f.  After your flight, the OO was not available so you took the FR out of the glider and gave it to him later that
day. (See para 7.2 — the OO must have control of the FR after landing until the flight data is downloaded.)

g. Your OO did not keep a copy of your flight file and the original was contaminated in the process of being
converted to an .igc file using SeeYou, for example. (A file stored on the OLC website will not validate.)

2.4 Notes on declarations If you are new to FRs in general or to a particular FR or linked device, make
some practice flights before a badge attempt; it is the best way to avoid declaration problems. Enter a declaration
each time, and check it carefully post-flight to make sure the correct data appears where it belongs in the .igc file.
The structure of FR declarations is described in 6.4. Consider the following:

a. A declaration is not required for duration flights provided that the OO follows SC3-2.4.4a and certifies basic
pilot and glider data (SC3-4.4.1c).

b. Even if more than one FR is installed in a glider, there is one and only one valid declaration. Each flight
data set must reconcile favorably with all others (it cannot appear that a choice could be made between
them). A difference in the declaration between FRs could be grounds for refusing any claim from the flight.

c. A pilot using an FR/flight computer system may be rushed before take-off and confuse its “declaration” and
“navigation” functions. If you wish to make a “last minute” change to a badge task, writing a new Internet or
paper declaration will avoid possible FR data input errors (see 3.5). Note the timing warning in para 6.4a.
An Internet or paper declaration is always required when using a PR, but a declaration input into an FR is
the only acceptable means of data entry for record attempts.

d. Way points may have codes or word descriptions in a paper or internet declaration only if they are included
in a published list of way points (SC3-2.3.2e) — there can be no uncertainty as to their position.

e. Compatibility problems can arise between an FR linked to a third-party PDA or flight computer. The end
result may be a flawed declaration, and it could be difficult or impossible to determine whether the FR, the
software, or user procedures are responsible. If a flawed declaration appears to be due to a fault or anom-
aly in the FR, report it promptly to the GFAC chairman at ian@ukiws.demon.co.uk.

2.5 Internet declarations (SC3-2.3.1) An internet declaration is an alternative to a paper declaration for
badges. The NAC may accept declarations sent via internet, either by e-mail or to a NAC-approved website.

The OO must be satisfied that the declaration is valid by inspecting its timestamp. The time stamping of internet
declarations is performed automatically by servers and can be checked in e-mail headers or server logs. Any
solution chosen by the NAC or OO should clearly show the declaration time stamp. Note that e-mail headers
contain several timestamps from each server accessed; they should be checked to select the correct one. Date
and time shown next to the sender/subject in e-mail readers is not to be trusted.

2.6 Claiming more than one soaring performance

A flight may satisfy the requirements for more than one
badge leg or record, and claiming a declared task does
not prevent the pilot from also claiming straight distance
from release to a finish fix. Planning a task begins with
the selection of turn points that accomplish your chief ob-
jective but also provides for an alternate or additional
claim. This may also allow you to make useful in-flight
decisions on course selection.

Examine the course shown here (club/A/B/C/club). If this
declared flight is completed, the following badge tasks
can be claimed:

a. Silver distance — 138 km (club/A)
If the pilot abandoned this flight more than 50 km from the club, Silver distance is achieved by claiming
straight distance from release to a finish fix at the furthest point from the club.
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b. Diamond Goal distance — 346 km (A/B/C/A) or 335 km (club/A/C/club)
Note that the A-club-C or A-B-C legs just indirectly complete the A-C leg of either triangle flight. If the task
is flown in the reverse direction, it would meet the 3TP distance requirements.

c. Diamond distance — 515 km (club/A/B/C/club)

2.7 Turn point observation zones A declared TP is achieved only when the pilot enters its observation
zone. You can use either the cylinder or the FAI sector OZ at each declared TP as the flight situation warrants.
Remember that the FAI sector OZ has an unlimited radius, so it is important to check for entry far from the
declared location of the TP. The cylinder OZ may have some advantages over the sector given that only distance
from the turn point is a factor (not position also) — but this OZ could severely limit a pilot’s opportunity to achieve
a TP if it were under poor weather, for example. Consider these three tracks into a turn point:

J0308s 4|

Pilot A enters the cylinder OZ and must accept a 1 km distance correction at this turn point. Pilot B also records
points within the sector OZ so there is no reduction to the leg length. Pilot C makes a quick turn just after enter-
ing the sector OZ. Remember, you can fly into a sector OZ without actually going around the TP; this is very
useful feature of the sector OZ if the weather is not soarable near the TP.

2.8 Abandoned turn points and other declared task problems A failed declared task might still fulfill
the requirements of another soaring performance — so rather than focusing on the failure, look for what might
have been achieved. For example, a free record may be possible if any declared way point had been missed. A
flawed Goal Distance record attempt can be evaluated as Straight Distance for badge or Diploma purposes. A
3TP Distance flight is a viable task in its own right or when claimed as a result of a declared closed course being
marred by one or more of the following problems (SC3-1.4.2f refers):

a. any number of the declared turn points were achieved, but not in declared order.
b. the start and/or finish for an intended closed course was not achieved as required by SC3-1.3.1a or 1.3.2b.

c. the declared start and finish points were achieved, but yield a disqualifying loss of height correction (a start
at release and/or a finish at a finish fix will often solve this problem).

2.9 The 3TP distance task The 3TP distance task allows several options in both the declaration of the
way points and how they may be used during your flight. This is a good task for a Silver or Gold attempt — using
either one of two TPs more than 50 km away is a popular option, with start and finish planned at the home
airport. You can then choose the better one to go to during the flight. See 3.2 for an example on how the loss-of-
height limit applies to a Silver distance flight. A maximum of five way points may be declared:

a. A start point and a finish point. The start point may also be used as a turn point. The release or MoP stop
may also be the start point.

b. One, two, or three turn points, achievable in any order, allowing up to four legs to be summed for total dist-
ance. No minimum separation is required between TPs. A TP may be repeated but it must be listed a
second time on the declaration (a double O&R task, for example, although this is not allowed for a Dia-
mond Goal task). A single TP might be claimed for a “dog-leg” course, or for a failed out-and-return course
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that was not correctly closed. At least one TP must be achieved otherwise only Straight Distance can be
claimed.

c. If all the TPs are flown in the declared sequence and the start and finish points are identical, a triangle
distance or speed task can also be claimed.

2.10 Free record flights (SC3-3.1.5) In these distance tasks, some or all waypoints may be undeclared.
A normal declaration is still made before the flight that includes the usual non-flight information, but task way
points may be omitted. The pilot is free to fly anywhere between take-off and landing and, after the flight, select
fixes from the position data to be the way points claimed for the soaring performance. See 4.5 for details on
selecting fixes. A free record flight may also be claimed from a failed declared flight or by extending the turn
position of a completed declared flight.

2.11 Limit on declared TPs You cannot have more TPs declared than the claimed task requires. For
example, an Out-and-Return (SC3-1.4.2g) must have only one declared TP, and a Goal Distance flight (SC3-
1.4.2e) must have none — neither can be claimed from a portion of a triangle or 3TP course. The Task Table at
the end of Chapter 1 of the Code will assist your planning.

HEIGHT PROBLEMS

3.1 Loss of height (LoH) for duration claims For the Silver or Gold duration task, exceeding a 1000m
LoH (or 900m using GPS altitude from a PR) will invalidate the claim (SC3-2.4.4b). No FR/PR is required when
a duration claim is conducted under an OQO’s continual attention (SC3-2.4.1), but the loss of height from the
release altitude (as certified by the tow pilot or launch supervisor) to the landing must clearly be less than 1000m.

3.2 Height correction — distance flights over 100 km (SC3-2.4.5a) For these flights, an adjustment to
the claimed distance is applied if the LoH exceeds 1000 metres in order that there is no benefit to starting a task
with excess height. A correction of 100 times the excess LoH must be subtracted from the achieved course
distance. If the LoH on your flight was 1157m, then the distance flown is reduced by 100 times 157m or 15.7 km.
Note that the official distance for the course might also have a cylinder OZ correction(s) applied per SC3-1.3.6.

3.3 The 1% rule — height loss for tasks less than 100 km (SC3-2.4.5b)

For distance flights less than 100 kilometres, the maximum LoH using barographic data cannot be more than 1%
of the distance flown or [1% of the distance less 100m] using PR GPS height data. No margin is allowed — any
excess will invalidate the flight. Be especially aware of this when the finish point or the possibility of landing is at
a lower elevation than the start. A Silver badge distance flight that is exactly 50 km from the release can have a
LoH of no more than 500 metres and so on up to a 100 kilometre flight. For pilots using altimeters that display
altitude in feet, Table A will be of assistance in determining the maximum LoH for these short tasks.

TABLE A Maximum barometric height losses for distances less than 100 km
km ft km ft km ft km ft km ft

50 1640 60 1968 70 2296 80 2624 90 2952

52 1706 62 2034 72 2362 82 2690 92 3018

54 1771 64 2099 74 2427 84 2755 94 3083

56 1837 66 2165 76 2493 86 2821 96 3149

58 1902 68 2230 78 2559 88 2887 98 3215

3.4 Height measurement using PR evidence Some GPS units can record both pressure and GPS alti-

tude. Where pressure altitude is not recorded, GPS height from a PR is sufficient for Silver and Gold badge
claims provided that there is a margin of 100m over the required gain of height for Silver and Gold altitude, and
100m under the LoH for Silver and Gold distance and duration claims (SC3-2.4.4). A Gold altitude claim would
require a GPS height gain of at least 3100m, and a 65 km flight would require a loss of GPS height of no more
than ([65 km x 1%] — 100m) or 550m. For pilots using altimeters that display altitude in feet, refer to Table A
above, subtracting an additional 328 feet, to determine the maximum LoH when GPS height evidence is used.

Even if a PR does have a pressure sensor incorporated, it is not required to be used for altitude evidence — GPS
height may be used with the added 100m margin employed. This allows a PR to be used if it is equipped with a
pressure sensor for which there is no valid calibration.
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3.5 Correcting altitude data for instrument error When FR calibration is done numerically, linear inter-
polation may be used to correct for instrument error and the result is “calibrated pressure altitude.” In the exam-
ple below, 492 feet (150 metres) was recorded by the FR before take-off where the site elevation is actually 798
feet msl (243 metres).

Metric units English units
Lab altitude FR altitude Lab altitude FR altitude
0 30 0 98
X 150 X 492
609 641 2000 2100
X =609 — (641-150) « ((609-0)/(641-30)) X =2000 - (2100-492) « ((2000-0)/(2100-98))
=120 metres = 394 feet

The same method can be applied to FR-recorded altitudes at release, start, low point, high point, and finish, but if
the pre- and post-flight baseline data points differ from actual field elevation(s) by more than 30 metres (100
feet), it would be preferable to calculate absolute altitudes following the guidance in 3.6 below.

3.6 Measurement of altitude — the pressure correction formula (SC3-3.4.3)

This correction is required to determine the specific altitude for a fix. FRs record altitude values referenced to the
standard ISA pressure of 1013.25 hPa (29.92 “Hg). You need to find reference pressure at your selected flight
fix, but as pressure changes constantly over time and distance, this is practically impossible, so the closest
possible approximation shall be used. If the fix is close to takeoff or landing, values from respective ground
baselines are good choice. In other cases, an “educated guess” should be performed using all data available,
especially synoptic maps and pressure logs from nearby stations. It is recommended to copy these data right
after the flight was performed, as it might be more difficult to obtain them weeks later.

Establishing the correction value is easier when using the barograph ground baseline at a known elevation — no
conversion from height to pressure is required. First, apply the instrument error correction to the baseline value
(see 3.5). Then calculate the correction:

pressure correction [m] = known elevation [m] — calibrated pressure baseline altitude from FR [m]

If raw pressure values are used, convert them to height units. A pressure lapse rate of 1 hPa per 9m is accept-
able for elevations up to 1000m (or 1“Hg / 1000 ft). So, if the QNH is 1020, the correction would then be:

(1020 — 1013.25) x 9 = 61 metres (and the value is negative if the QNH is less than standard ISA pressure).
However, it's better to use official ISA calculators or tables:

pressure correction [m] = known ground pressure reduced to sea level (QNH) in hPa — ( 1013.25 x ISA
pressure lapse rate )

Finally, to calculate corrected altitude for the fix in question, apply both the instrument error correction as in 3.5
above and the pressure correction to the raw altitude value from the FR:

altitude [m] = calibrated pressure altitude from FR [m] + pressure correction [m]
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START and FINISH CONSIDERATIONS

4.1 Start and finish parameters The start and finish have three parameters associated with each of them:

The start position is where the release or The finish position is where the landing or
stopping the MoP took place or is the declared restarting the MoP took place, the declared finish
start point. It is used in calculating the task line is crossed, or a virtual finish point fix is selected.
distance. It is used in calculating the task distance.
The start time s the actual time of release or The finish time is the actual time of landing or
MoP shut down, or on crossing the start line, or MoP restart, crossing the finish line, or a later time
the time at a fix selected as a start. of a claimed finish fix.
The start height The finish height
is measured at the same place as the start time. is measured at the same place as the finish time.
4.2 Start and finish options The start and finish of a badge or record flight are the places where mis-

takes may occur because of the several alternatives available. The start holds much potential for error or miscal-
culation of position or height that could negate the remainder of the flight. The Code gives several choices for
starting (SC3-1.3.1) and finishing (SC3-1.3.2). See also the Task Table at the end of SC3 Chapter 1.

a. Lack of clear low point following the launch could result in a claim being denied or heavily penalized due to
uncertainty in determining a loss of height for the task. This is usually not a problem with a winch launch or
stopping an engine. For an aerotow, make a brisk turn immediately after release. For a tow to wave, make
a quick descent for a time long enough for it to register on the FR/PR (at least 2 or 3 data points). For a
badge flight, a low (release) point may be taken from a tow pilot / winch operator statement SC3-4.3.3).

b. Start and finish line crossings are required for a goal distance flight (SC3-1.4.2e), or at the single start-
ffinish point declared for any closed course (SC3-1.4.2g or 2h) including Diamond goal, any out & return,
and a triangle speed or distance record flight. Note that the finish line is perpendicular to the finish leg so it
may be rotated with respect to the start line. When any of the above courses is declared but no turn point
is rounded, straight distance may be claimed using a start at release or selecting a start fix, followed by
any type of finish.

c. You must be aware of how much loss of height (LoH) between start and finish you can have before your
planned task fails from a LoH correction. Review the 1% rule at 3.3 when the task is less than 100 km.

4.3 Starting examples

Pilot A is towed about 2 km down track and starts from release. The task must be at least 2 km longer than
required if you declared a start point, and the task cannot be a Diamond Goal. Pilot B releases, climbs and then
goes back behind the start line but does not cross it, so the declared start point cannot be claimed, but the
release point can. Pilot C releases and crosses the start line, but decides his height is insufficient, so climbs then
starts again. He can claim anything if he completes the task, and claims the last crossing as the start time.

4.4 Finishing examples In the illustration opposite, Pilot A crosses the finish line correctly. The point
he crosses the line is his finish position and height. Pilot B crosses to the right of the finish line, then re-crosses
the finish line in the circuit but from the wrong direction. As a result, Pilot B has not completed his declared finish
because the finish point is then the landing point, short of the finish line. You may cross the finish line more than
once. Cross it again if, for example, you were low the first time and have an unacceptable loss of height correc-
tion for a distance task, or even invalidate a speed task.

SC3 Annex C 8 2015



It is useful to have a finish point at the approach end of your planned landing field or at the intersection of two
runways so that the line can be crossed on a straight-in landing if that became necessary.

1 kmlfinish line

4.5 Virtual finish A fix may be selected post-flight from the FR data as an in-flight finish point. A virtual
finish allows the pilot to:

a. use the same loss-of-height calculation for a distance flight in a pure glider as a motor glider that restarts
its MoP (then the pure glider is not constrained to land in order to finish).

b. claim a finish fix that will minimize or eliminate a LoH correction.

c. attain a valid finish then, for safety or convenience, land elsewhere.

To use a virtual finish effectively, you must plan that it may be needed. For example, you may climb to any height
before starting to allow for a safe height for an early departure on a task, but you will then need to determine the
lowest finish altitude that will incur no penalty. Similarly, if you are too low at the finish of a task that allows for
little or no LoH correction to be required, you may climb after crossing the finish line until the LoH from the start
drops to an acceptable value and then cross the finish line again.

BAROGRAPH EVIDENCE

5.1 Barograph data A barograph records air pressure against time and is required for all badge and
record flights except for duration flights observed by an OO. All FRs incorporate a pressure recording barograph
(Appendix 5, para 1.5 refers) as well as some PRs. It can provide the following data:

a. Altitude The barogram can be used to establish height, subject to the pressure errors noted in 1.7e
and corrections described in 3.5. However, calibration traces are usually recorded directly in
height, making this conversion unnecessary.

b. Continuity  The barogram will show that the recorded task is a single flight.

c. Duration The barogram may be used to determine the duration of a flight when the OO does not wit-
ness the landing.

5.2 Exception to the calibration time limit When a PR records only GPS altitudes or the calibration of
the FR/PR used is not current as defined by SC3-2.5.2, gain of height and loss of height for Silver or Gold claims
may be based on GPS altitudes, subject to the 100 metre margin stated in SC3-2.4.3b.

5.3 Barograph calibration requirements Altitude and height gain claims require calibration data to be
applied to the critical altitudes in the flight performance concerned. Speed or distance claims need calibration
data for calculating the altitude difference of the glider at the start and finish points. Also, the NAC or FAlI may
wish to compare pressure altitudes recorded on the FR at take-off and landing with atmospheric pressures
(QNH) recorded by a local meteorological office at the time of the flight.

Pilots are advised to have a calibration carried out as given by the manufacturer or a NAC-approved calibrator
before an FR is used on a record or badge flight. The .igc file of the calibration must be retained. The calibration
method is contained in the approval document of each type of IGC-approved FR or, alternately, as described in
11.3.

a. Pressure units The metric unit used in measuring atmospheric pressure is the hectopascal (hPa).
Millibars (mb) are numerically the same as hPa. Inches of mercury ("Hg) also used. Calibrations must be to
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the International Standard Atmosphere (ISA) that assumes sea level conditions of 15°C and a pressure of
760 mm (29.92 "Hg) or 1013.25 hPa/mb. Above sea level, it assumes a constant temperature lapse rate of
6.5°C per 1000 metres (2°C/3.6°F per 1000 feet) rise in height, up to an altitude of 11,000 metres, above
which the ISA assumes a constant temperature of -56.5°C.

b. Equipment accuracy Calibration equipment must be capable of holding the pressure in a vacuum
chamber steady within 0.35 hPa for about 2 minutes, and the overall accuracy of the pressure measuring
equipment should be within 0.70 hPa after taking temperature and other corrections into account.

c. Calibration period The required calibration period is given in SC3-2.5.2 or 3.4.1. If a barogram is being
used only to prove flight continuity (such as for a distance or duration claim), the barograph does not have
to be in calibration. Calibration is required if the start height or release height has to be verified.

POSITION RECORDERS and IGC-APPROVED FLIGHT RECORDERS

6.1 Flight Recorder and Position Recorder documents All official documents related to FR or PRs are
listed on the IGC Flight Recorder Approval Committee (GFAC) website, www.ukiws.demon.co.uk/GFAC/

6.2 Position Recorders (PRs) This type of recorder may be used for height and position evidence for
Silver and Gold badges in accordance with the SC3-2.6. Each type of PR must be individually approved by a
NAC through a PR-approval document. A NAC must be satisfied that a PR complies with the Code before
accepting a model for use based on another NAC'’s approval. A method for testing a PR by a NAC for its
approval is given in Appendix 5-1.6. Approval documents shall include any operating limitations needed to
enable a given unit to conform to the Code. See other items on the IGC web page for PRs such as a specimen
PR approval document.

a. OO procedures Because PRs are not as secure as FRs, OOs should do all procedures and checks
carefully. Study the PR-approval document for the type of PR concerned, which gives advice on pre- and
after-flight procedures, downloading, and general security. Follow as much as possible the security check-
ing steps pertaining to FRs given in 10.2. The data should be checked to see that general conditions for
the flight such as soaring altitudes reached, wind drift in thermals and speeds achieved, are similar to the
known conditions of the flight. Independent data for the positions of take-off and landing is required either
from an OO, or official Air Traffic, or club flight operations log. These positions should closely compare with
the posi-tions recorded for take-off and landing in the .igc file.

b. Pilot procedures Pilots are advised to retain the flight data in the PR memory as long as possible, so
that in the event the OO has concerns about the flight, a further file download from the PR is still possible.
They are also advised to ensure that independent evidence of take-off and landing is available.

6.3 Flight recorders (FRs) The principles and technology related to the GPS system on which flight
recorders operate is outlined in Appendix 5. Full details of the IGC-approval process for FRs is in Chapter 1 of
Annex B to the Sporting Code on the IGC GFAC web site.

a. IGC-approval documents An FR must be operated in accordance with its IGC-approval (Appendix 5,
para 1.3). Pilots should obtain a copy for the FR they use, and study it and any user manual from the
manufacturer before flights that will need to be officially validated. Notice of initial issue or amendments to
existing IGC-approvals is posted on the <rec.aviation.soaring> newsgroup and on the e-mail mailing list
igcdiscuss@fai.org.

b. IGC flight data file Data is in the IGC format in a file with a “.igc” suffix. Details of the .igc file format is
in Appendix 1 to the FAI/IGC document, Technical Specification for IGC-approved GNSS Flight Recorders
on the IGC GFAC web site. An .igc file uses ASCII text characters and can be viewed with any text editor,
for instance to check the data that was input for the declaration.

c. Downloading Downloading after a flight is either to a computer or, with some FRs, direct to a storage
device such as a memory stick or card. Downloading to a computer should use the FR manufacturer's
IGC-XXX.DLL file together with the IGC Shell program (XXX is the 3-letter code for the FR manufacturer).
Both files are freeware and available from the IGC GFAC web site, as is the FR manufacturer’s short
program files for older recorders that have no DLL file. Use the file data-xxx.exe for downloading, or for
some recorders that download initially in binary format, conv-xxx.exe for converting from binary to the .igc
format.
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d. Validation of .igc files  The IGC electronic validation system (“Vali”) checks .igc files for integrity. The
Vali check ensures that the .igc file has originated from a serviceable and sealed FR and that it is exactly
the same as downloaded — if just one data character is changed, the check will fail. The check is made by
using the Vali function of the IGC Shell program together with the FR manufacturer's IGC-XXX.DLL file in
the same directory (see c above). For older recorders where there is no DLL file, the FR short program file
vali-xxx.exe carries out the Vali function.

6.4 Flight recorder declarations (SC3-2.3 & 3.2) Flight recorders have the facility to enter the data
required for a flight declaration; this appears in the .igc file. Since FRs have both physical and electronic security
(Appendix 5, para 1.4) and an accurate real-time clock, the declaration does not need to be witnessed by an OO.
An FR declaration can be updated by a later one, or by a subsequent paper/internet declaration for badge flights.

a. Way point declaration An .igc file stores waypoint location on lines that start with the letter C (the
C-record). Where the FR has this capability and the pilot has entered such data, the date/time that the way
points were declared is shown in the first line of the C-record.

WARNING Some older types of FRs store the latest turn-on time as the waypoint declaration
time. If these FRs are switched on after a paper/internet declaration has been made, the declaration in
the FR becomes the “latest” one again — nullifying the written one. If you are making a last minute
paper/internet declaration and you are unsure how the FR acts, ensure that the FR is ON at the time.

b. The “A” record The first line of an IGC file begins with an “A”, typically followed by a three-character
code for the recorder manufacturer, followed by the recorder’s three-character serial number. The A-record
in its entirety can be seen when the IGC file is viewed in text format.

WARNING When the “A” is followed immediately by an “X”, this indicates either:
* FR recorded data was amended and saved using software not subject to IGC approval, or
* a PR was used, in which case a written declaration is required (SC3-2.3.1a).

c. The header record The remainder of the declaration data is in the H (Header) record that starts on
the second line of the .igc file. H-record lines that list information on components within the FR begin with
“HF” and cannot be altered. The line beginning with “HFPLT” lists the pilot name; in newer FRs a line
beginning with “HFCMZ2” is provided for the name of a crew member. The lines beginning with “HFGTY”
and “HFGID” are for glider type and identification, respectively.

For records, pilot(s) and the individual glider used must be correctly entered in the FR before take-off.
However, if two pilots are aboard for a record claim, but an FR provides only one line for both names, enter
the name of both pilots, shortening each as necessary.

A few older recorders allow the OO or pilot to enter H-record pilot and aircraft data after the flight. These
lines start with the letters HO (for OO entries) or HP (for pilot entries) and will not cause the data file to fail
the Vali check (6.3d above). Therefore, all data files must be reviewed by analysis software and in text
format, all H-record data required for declarations must appear in lines that start with the letters HF (not
with any that start HO or HP), and the .igc file must pass the Vali check.

WARNING The HO and HP issue described above can result from transferring declaration data to an
FR using a device and/or software not subject to IGC approval. Test as needed to make sure any such
device and software are compatible with the FR in use.

6.5 Pilot and glider data Pilot and glider data stored in a PR or FR (SC3-3.2.1b and 1c) is not definitive
until confirmed by the OO from independent evidence taken at take-off and landing. When any shared FR is
used, pilot and glider data may be from a previous flight, so care must be taken to see that the pilot and glider
data is accurate; however, an error may be corrected by the OO for Silver and Gold badge claims.

6.6 Sampling rate settings (SC3-2.5.3a & 3.5.5a) The GPS sampling rate is set in the set-up menu of
the FR. Most FRs provide for the selection of a longer fix interval for flight between waypoints and a brief interval
for use near waypoints. This is done automatically in some FRs, or after pressing the Pilot Event (PEV). A fast-fix
interval of 1 or 2 seconds is recommended to ensure that a fix is recorded within an OZ. Some older FRs have a
relatively small memory so you should determine how long it takes to fill their memory for a given sampling rate.

A normal thermalling turn takes about 20 seconds, so setting the sampling rate at 4 or 5 seconds will make turns
appear as a square to a pentagon in the graphical output of a flight, making the glider's movements during the
flight reasonably clear.
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6.7 Missed fixes Some fixes may be missed or be assessed as spurious (see 10.7 for a description of
data anomalies). Where valid position data does not appear in the recording, the fixes must show pressure alti-
tude to prove fli