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14 JAN 2009

INSTRUMENT APPROACH PROCEDURES — TRANSITION FROM
TERPS CRITERIA TO ICAO DOC 8168 (PANS OPS)

In the coming versions of this FLIP a growing number of Instrument Approach Procedures
(IAP) will be based on criteria in accordance with ICAO DOC 8168 (PANS OPS) and NATO
STANAG 3759 (NATO SUPPLEMENT TO ICAO DOC 8168-0PS/611,VOL Il FOR THE
PREPARATION OF INSTRUMENT APPROACH AND DEPARTURE PROCEDURES
(AATCP-1)). Procedures designed in accordance with these two documents will be marked
MIPS (Military Instrument Procedures Standardization). Older IAP’s based on TERPS creteria
will remain valid until the transition process is complete.

It will be clearly marked on which criteria an IAP is based:

ILS/DME RWY 29R
SFRUMENT APPROACH CHART AD ELEV 141 SKRYDSTRUP (EKSP)
COPENHAGEN CONTROL | SKRYDSTRUP ATIS | SKRYDSTRUP APPROACH SKRYDSTRUP GCA SKRYDSTRUP TOWER
261.050 133.150 133.900 276.000 127.475 | 356.150 119.900 | 259.875 128.325
LOCALIZER DME PP COURSE| GSINTCP ALT GS DA TDZE AES LDA
SRY 109.35|SRY CH SOy’A 285° 2000 FT | 2.75° | 344 ‘ 141 ‘ Q@ | 9863FT
TERPS —this IAP is based on TERPS criteria
ILS/DME RWY 29R
SFROMENT APPROACH CHART AD ELEV 141 SKRYDSTRUP (EKSP,
COPENHAGEN CONTROL | SKRYDSTRUP ATIS | SKRYDSTRUP APPROACH SKRYDSTRUP GCA SKRYDSTRUP TOWER
261.050 133.150 133.900 276.000 127.475 l 356.150 119.900 | 259.875 128.325
LOCALIZER DME PP COURSE| GSINTCP ALT GS DA TDZE ALS LDA
SRY 109.35|SRY CH 30y’A 285° 2000 FT | 3.00°| 341 141 ‘ @ | 9863 FT

MIPS (Military Instrument Procedures Standardization) — this IAP is based on ICAO DOC
8168 (PANS OPS) and NATO STANAG 3759 (NATO SUPPLEMENT TO ICAO DOC 8168-
0PS/611,VOL Il (AATCP-1)).

The following text explaining the main differences between TERPS and PANS OPS is a cut
and paste from the latest version of AFPP-1 - NATO Supplement to ICAO Doc 8168 Volume |
Flight Procedures (Working paper), dated June 2009, forwarded to NSA for ratification
November 2009:

TERPS VERSUS PANS-OPS AND MIPS.

TERPS philosophy regarding the constructing of procedures differs from that of ICAO PANS-
OPS in several areas, which also affects the way procedures are to be flown, e.g. turn radius,
visual manoeuvring, ILS, missed approach. For aircrew that are used to only flying TERPS
procedures, the following is worth noticing:

a. Aircraft Categories/Speeds.

Aircraft approach categories play a significant role in the design of PANS-OPS/MIPS
instrument procedures. In addition to affecting final approach minima, PANS-OPS references
maximum speeds by category for holding, departures and the initial and intermediate
segments of instrument approaches. Also the final approach speeds specified by category will
be different from the TERPS procedure speeds. The PANS-OPS references are as follows:
Turning departure speeds: PANS-OPS Part |, Section 3, Chapter 2, Table |-3-2-1.

Approach, circling and missed approach speeds: PANS-OPS Part |, Section 4, Chapter 1,
Tables I-4-1-1 and 1-4-1-2.

Holding speeds: PANS-OPS Part |, Section 6, Chapter 1, Table I-6-1-1.
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Holding speeds (Helicopter): PANS-OPS Part |, Section 6, Chapter 1, Table I-6-1-2.
Helicopter only speeds: PANS-OPS Part I, Section 8, Chapter 3, Table I-8-3-1.

HPMA (High Performance Military Aircraft): The MIPS use a separate set of speeds for the
unique HPMA category. AFPP-1, Chapter 6, Tables 6.2 and 6.3 show the speeds for HPMA.
Chapter 6 also provides a set of HPMA parameters for universal use.

b. Track.
Obstacle clearance in PANS-OPS/MIPS procedures is provided under the assumption that
pilots will maintain the depicted ground track.

c. Bank Angle.

Unless otherwise specified, PANS-OPS approach procedures are based on average achieved
bank angle of 25° or the bank angle giving a rate of turn of 3°/sec, whichever is less.

For departures and missed approach, PANS-OPS procedures are based on an average
achieved bank angle of 15°. MIPS procedures generally are the same as PANS-OPS, but
VCOA departures are based on 23° bank angle.

The bank angle for HPMA is 30° for all segments.

d. Established on Course.

PANS-OPS defines “established on course” as being within half full-scale deflection for a
VOR/DME or ILS (localizer) and within + 5° of the required final bearing for an NDB. MIPS
applies the same deflection tolerance flying a TACAN as PANS-OPS applies for flying a
VOR/DME approach.

Do not consider the aircraft to be established on course until within these limits. PANS-
OPS/MIPS obstacle clearance surfaces assume that the pilot does not normally deviate from
the centre line more than one-half scale deflection after being established on track. Despite
the fact that there is a range of “acceptable” variation, every attempt must be made to fly the
aircraft on the course centre line and on the glide path. Allowing a more than half-scale
deflection (or a more than half-scale fly-up deflection on glideslope) combined with other
system tolerances could place the aircraft near the edge or at the bottom of the protected
airspace where loss of protection from obstacles can occur.

e. Omnidirectional Departures.
The PANS-OPS “Omnidirectional Departure” is somewhat similar to the TERPS “Diverse
Departure”; a departure procedure without any track guidance provided.
An important difference is that an Omnidirectional Departure may be published even though
obstacles penetrate the 2.5% Obstacle Identification Surface (OIS). PANS-OPS then provides
the procedure designer the following options for publishing departure restrictions.
1. Standard case.
Where no obstacles penetrate the 2.5% OIS, normally no departure restrictions will be
published. Upon reaching 400 feet above Departure End of Runway (DER), a turn in any
direction may be initiated.
2. Specified turn altitude.
The procedure may dictate a climb to a specified altitude, where an omnidirectional turn
safely can be made.
3. Specified climb gradient.
The procedure may specify a minimum climb gradient of more than 3.3% to an altitude
before turns are permitted.
4. Sector departure.
The procedure may identify sectors for which either a minimum turn altitude or a
minimum climb gradient is specified. (e.g. “Climb in sector 180°- 270° to 2000 feet before
commencing a turn.
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f. Departures with Track Guidance.
PANS-OPS uses the term Standard Instrument Departure (SID) to refer to departures using
track guidance. Minimum climb gradients may apply.
For turning departures:
PANS-OPS protection area is based on using an average bank angle of 15° for the departure
turn. Where a departure route requires a turn of more than 15°, a turning departure may be
constructed. Turns may be specified at an altitude/height, at a fix or overhead a facility. If an
obstacle prohibits turns before the departure end of the runway or prior to reaching an
altitude/height, a turning point or a minimum turn altitude/height will be specified. Tracks to be
flown and radials/bearings to be intercepted will also be specified.
1. Turning departure speeds.
If restricted below the standard maximum speeds, the restricted speeds should be
published by category or by a general note. For example, the procedure may be
annotated “Departure limited to CAT C aircraft” or “Departure turn limited to 185 kt IAS
maximum”. You must comply with the speed limit published on the departure to
remain within protected airspace. If you require a higher speed for safe
aircraft performance, ATC may approve the higher speed or assign an alternative
departure procedure.

g. Departure: Runway End Crossing Height.
For PANS-OPS, the origin of the Obstacle Identification Surface (OIS) begins at 16 ft above
the DER.

h. TERPS Low Altitude Approaches.

PANS-OPS does not distinguish between low and high altitude procedures. PANS-OPS Part |,
Section 4, Chapter 3 describes how to enter and fly the different manoeuvres and entries in
the initial approach segment.

Differences from TERPS:

e A PANS-OPS reversal procedure does not permit a TERPS holding
pattern/racetrack entry. Instead, PANS-OPS will specify the track to be flown. So
there will be no PANS-OPS procedure depicted with a "barb" symbol depicting turn
side.

e  PANS-OPS reversal: Pilots may only enter from a track + 30° of outbound track and
must be established on the specified outbound track to start descent.

e  PANS-OPS base turn: Pilots may enter from a track + 30° of outbound track,
extended up to the reciprocal of the inbound track. They must be established on the
specified outbound track to start descent.

e  PANS-OPS racetrack (also different from PANS-OPS holding): Pilots may only
proceed outbound on the 30° offset entry track for maximum 1 minute 30 seconds.
After this time, turn to a heading parallel to the outbound track for the remainder of
the outbound time. If the outbound time is only 1 minute, the time on the 30° offset
track shall be 1 min also. After a parallel entry proceeding to final, the holding
course must be intercepted after the inbound turn instead of flying direct to the
facility.

i Circling Procedures.

PANS-OPS circling protected airspace is typically larger than TERPS and the obstacle
clearance is higher. For Category C and D aircraft for example, TERPS uses a minimum
obstacle clearance of 300 feet whereas PANS-OPS uses 394 feet. For a category C aircraft
the radius from threshold for PANS-OPS is 4.2 NM as against 1.7 NM for TERPS and for a
Category D aircraft the figures are 5.28 NM and 2.3 NM respectively. PANS-OPS maximum
circling speeds related to category are also higher than TERPS. An example: For aircraft CAT
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D, PANS-OPS circling maximum speed is 205 kt IAS, while TERPS circling has a maximum
speed directly related to the category definition, which for CAT D is 165 kt IAS.

Also, one important distinction to make is between the terms “runway environment” and
“airport environment.” While circling using a PANS-OPS designed procedure, pilots must
maintain visual contact with the runway environment throughout the entire circling manoeuvre.
TERPS procedures only require pilots to maintain visual contact with the airport environment
while circling to land, but cannot descend out of the circling MDA until the runway environment
is in sight. The PANS-OPS protection area is based on using an average bank angle of 20° for
the turn to final. For HPMA, the circling criteria are stated in this document (AFPP-1) Chapter
6, Paragraph 621.

j- Holding.

Differences from TERPS:

The PANS-OPS holding entry procedures are mandatory. Timing, distances and limiting
radials must be complied with. Enter the holding pattern based on the heading relative to the
three entry sectors depicted in PANS-OPS Part |, Section 6, Chapter 1, Paragraph 1.4. The
margins on each sector dividing line is +5°. Upon reaching the holding fix, follow the
appropriate procedure according to entry sector.

Bank angle must not be reduced for wind corrections. The bank angle used in PANS-OPS
should be 25° or a rate of 3°/sec, whichever is less. For HPMA, use a bank angle of 30° during
holding.

Timing is made on the outbound leg.

Attempt to maintain the track by allowing for known winds and applying corrections to heading
and timing during entry and while flying in the holding pattern.

A radial or a DME value may be published to limit the outbound track.

k. Transition Altitude/Level.

Transition altitude is the altitude in the vicinity of an aerodrome at or below which the vertical
position of an aircraft is determined from the altimeter set to QNH. Transition altitude is
normally specified for each airfield by the country in which the airfield exists. Transition altitude
will not normally be below 3000 ft Height Above Aerodrome (HAA) and must be published on
the appropriate charts.

Transition level is the lowest flight level available for use above the transition altitude.
Transition level is usually communicated to the aircraft together with the descent/approach
clearances. The transition layer (area between the transition altitude and transition level) may
also be supplied by ATC via the ATIS or during arrival. Half flight levels may be used on some
places, e.g. FL 045.

The vertical position of an aircraft at or below transition altitude shall be expressed in altitude
(QNH). Vertical position at or above the transition level shall be expressed in terms of flight
levels according the Standard Altimeter Setting (SAS). When passing through the transition
layer, vertical position shall be expressed in terms of flight levels (SAS) when climbing and in
terms of altitudes (QNH) when descending. After an approach clearance has been issued and
the descent is commenced, the vertical positioning of an aircraft above the transition level may
be by reference to altitude (QNH) provided that a level off above the transition altitude is not
anticipated. This is intended for turbo jet aircraft where an uninterrupted descent from high
altitude is desired.
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LANDING MINIMA EXPLANATION

Non-precision MDA VIS (KM) uat | cLeEm ALS U/S
approach /RVR (M) VIS (KM) VIS (KM)
L I
CATEGORY A B NPEN PN Pl D E
= | S-TACAN 28 J 420 —1.6 396 (400-1.6/2.4)
> | clreLing | 460 1.6 436 | 480 1.6 456 | 480 —2.4 456 | 580 3.2 556 | 580 -3.2 556
(500-1.4 (500-1.6) (500-2.4) (600-3.2) (600-3.2)
= | PAR28 224 _0.8200 (2000.8) GS 3.0°€—
/A\ /A\ /A\
1 L‘
Precision HAA (HAL for CLG (FT) Glide
Approach helicopters DA HAT VIS (KM) slope
CLG Ceiling
A ceiling is expressed in feet above the published aerodrome elevation, and is equal
to or greater than the height of the associated DA or MDA.
DA Decision Altitude
The altitude related to the higest elevation in the touchdown zone specified for a glide
slope approach, at which a missed approach must be initiated if required visual
reference has not been established.
HAA Height Above Aerodrome Elevation
The height of the MDA above the published aerodrome elevation. HAA will be
published in conjunction with all circling minima.
HAT Height Above Touchdown Zone Elevation
The height of the DA or MDA above the highest runway centerline elevation in the
touchdown zone. HAT will be published in conjunction with all straight-in minima.
MDA Minimum Descent Altitude

The MDA is the lowest altitude to which descent shall be authorized in procedures not
using a glide slope. Aircraft are not authorized to descent below the MDA until the
runway environment is in sight, and the aircraft is in a position to descent for a normal

landing.

(continued on next page)
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VIS
RVR

Visibility

Runway Visual Range

Visibility values are expressed as visual range (estimated horizontal visual range on
the ground = VIS) or as runway visual range (measured horizontal visual range on the
ground along the runway = RVR). The visibility values published following the DA or
MDA is the required minimum visibility for the approach.

For straight-in approaches, the visibility value may be either VIS or RVR. For circling
approaches the visibility value will always be VIS. The visibility value published in
parentheses with the ceiling value is applicable for flight planning purpose. It is also
the required minimum visibility in the event that RVR is not available. The value will
always be VIS.

LANDING MINIMA CATEGORIES

Landing minima are established for five aircraft categories, determined as follows
(ref. APATC-1/ICAO DOC 8168):

AlIC RANGE OF FINAL APPROACH SPEEDS (IAS)

CAT. TERPS PANS-OPS
A Less than 91 kt 70 — 100 kt
B 91 - 121 kt 85 — 130 kt
C 121 -141 kt 115 — 160 kt
D 141 - 166 kt 130 — 185 kt
E 166 kt or more 155 — 230 kt

speeds are based on 1.3 times (1.23 for PANS-OPS) the stall speed in the landing
configuration at maximum gross landing weight.

Operational authorities determine the category of minima, required and to be used by
their aircraft.

Ref. FTKBST 152.1 chapter 4 item 2a, aircraft of the Danish Armed Forces are
classified as follows:

T-17 Supporter Category A
AS-550 Fennec Category A
Lynx Category A
S-61 Sea King Category A
C-130 Hercules Category C
CL-604 Challenger Category C (C/D for circling)
F-16 Fighting Falcon Category E
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DETERMINATION OF DECLARED DISTANCES
FOR RUNWAY'S

Stopway Runway Stopway

Threshold/displaced threshold
Clearway

Take-Off Run Available (TORA) !

\4

Take-Off Distance Available (TODA)

v

Accelerate Stop Distance Available (ASDA)

\ 4

Landing Distance Available (LDA) >

ASDA Accelerate Stop Distance Available

cwy

LDA

TODA

TORA

SWY

The length of the take-off run available plus the length of the stopway, if provided.

Clearway

A defined rectangular area on the ground or water at the end of the runway in the
direction of take-off and under control of an appropiate authority, selected or
prepared as a suitable area over which an aircraft may make a portion of its initial
climb to a specified height, (extension laterally to a distance of a least 75 metres
either side of the extended runway centerline and not longer than half the length of
the runway).

Landing Distance Available
The length of runway which is declared available and suitable for the ground run of
an aircraft landing. The LDA commences at the threshold/displaced threshold.

Take-Off Distance Available
The length of the take-off run available plus the length of the clearway, if provided.

Take-Off Run Available
The length of runway declared available and suitable for the ground run of an
aircraft taking off.

Stopway

A defined rectangular area on the ground at the end of take-off run available,
prepared as a suitable area in which an aircraft can be stopped in case of an
aborted take-off.
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3.1

3.2

3.3

3.4

35

THE AIRCRAFT CLASSIFICATION/PAVEMENT
CLASSIFICATION NUMBER (ACN/PCN) SYSTEM

ACN/PCN System

The ACN/PCN system provides a method of classifying pavement bearing strength
for aircraft above 5700 KG Maximum Total Weight Authorized (MTWA).

The ACN is a number expressing the relative effect of an aircraft load on a
pavement for a specified sub-grade strength.

The PCN is a number expressing the bearing strength of a pavement for
unrestricted operations. Using the ACN/PCN system means to compare the ACN
with the PCN.

Aircraft Classification Number (ACN)

The ACN is calculated, taking into account the weight of the aircraft, the pavement
type and the sub-grade category.

ACN values are normally given in the Flight Manuals for rigid and flexible
pavements.

Pavement Classification Number (PCN)

PCN are reported as a five part code. Apart from the numerical value of the PCN,
the report includes the pavement type (rigid or flexible)and the sub-grade support
strength category.

Provision is made in the report for the aerodrome authority to place a limit on
maximum allowable tyre pressure, if this is a constraint, and an indication is required
of whether the pavement has been evaluated by technical means or by past
experience of aircraft use of the pavement.

Details of the coded format and an example are:

The PCN number.
The type of pavement:
R = Rigid

F = Flexible

The pavement sub-grade category:

A =High
B = Medium
C=Low

D = Ultra-low

The maximum tyre pressure authorized for the pavement:
W = High, no limit

X = Medium, limited to 217 psi

Y = Low, limited to 145 psi

Z = Very low, limited to 73 psi

Pavement evaluation method:
T = Technical evaluation
U = By experience of aircraft using the pavement
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3.6

Example:

If the bearing strength of arigid pavement resting on a medium strength sub-grade
has been assessed by a technical evaluation to be a PCN of 80 and there is no tyre
pressure limit, then the reported information would be:

PCN: 80/R/B/WIT

Operating procedure.

- Provided a pavement PCN is equal to or greater than the ACN of the aicraft
unlimited use of the pavement is permitted.

- Provided the PCN is smaller than the ACN, the use of the pavement by an
aircraft can only be undertaken when prior permission of the individual
aerodrome authorithy is granted or by reduction of the aircraft load.
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INSTRUMENT TAKE-OFF OR APPROACH PROCEDURE CHARTS
RATE OF CLIMB/DESCENT TABLE
(FEET PR. MINUTE)

A rate of climb/descent table is provided for use in planning and executing
climbs or descent under known or approximate ground speed conditions.
All figures are rounded up/down to the nearest 10 feet increment.

CLIMB/
DESCENT GROUND SPEED (KNOTS)
ANGLE|CREP!! 60 | 90 | 120 | 150 | 180 | 210 | 240 | 270 | 300 | 330 | 360

2.0° | 3.50% | 210 | 320 | 420 | 530 | 640 | 740 | 850 | 950 | 1060 | 1170 | 1270

25° | 437% | 270 | 400 | 530 | 660 | 800 | 930 | 1060 | 1190 | 1330 | 1460 | 1590

3.0° | 5.24% | 320 | 480 | 640 | 800 | 960 | 1110 | 1270 | 1430 | 1590 | 1750 | 1910

3.5° | 6.12% | 370 | 560 | 740 | 930 | 1110|1300 | 1490 | 1670 | 1860 | 2040 | 2230

4.0° | 7.00% | 420 | 640 | 850 | 1060 | 1270 | 1490 | 1700 | 1910 | 2120 | 2340 | 2550

45° | 7.87% | 480 | 720 | 960 | 1200 | 1430 | 1670 | 1910 | 2150 | 2390 | 2630 | 2870

5.0° | 8.75% | 530 | 800 | 1060 | 1330 | 1590 | 1860 | 2130 | 2390 | 2660 | 2920 | 3190

55° | 9.63% | 590 | 880 | 1170 | 1460 | 1760 | 2050 | 2340 | 2630 | 2930 | 3220 | 3510

6.0° | 10.5% | 640 | 960 | 1280 | 1600 | 1920 | 2240 | 2550 | 2870 | 3190 | 3510 | 3830

6.5° | 11.4% | 690 | 1040 | 1380 | 1730 | 2080 | 2420 | 2770 | 3120 | 3460 | 3810 | 4150

7.0° | 12.3% | 750 | 1120 | 1490 | 1870 | 2240 | 2610 | 2980 | 3360 | 3730 | 4100 | 4480

7.5° | 13.2% | 800 | 1200 | 1600 | 2000 | 2400 | 2800 | 3200 | 3600 | 4000 | 4400 | 4800

8.0° | 14.0% | 850 | 1280 | 1710 | 2130 | 2560 | 2990 | 3420 | 3840 | 4270 | 4700 | 5120

8.5° | 14.9% | 910 | 1360 | 1820 | 2270 | 2720 | 3180 | 3630 | 4090 | 4540 | 4990 | 5450

9.0° | 15.9% | 960 | 1440 | 1920 | 2410 | 2890 | 3370 | 3850 | 4330 | 4810 | 5290 | 5770

9.5° | 16.7% | 1020 | 1530 | 2030 | 2540 | 3050 | 3560 | 4070 | 4580 | 5080 | 5590 | 6100

10.0° | 17.6% | 1070 | 1610 | 2140 | 2680 | 3210 | 3750 | 4290 | 4820 | 5360 | 5890 | 6430






