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TERPS vs. PANS-Ops
They Are The Same, Only Different

— Departures

— Holding

— Arrival Maneuvering
— Approaches

— Missed Approaches
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TERPS vs. PANS-Ops
They Are The Same, Only Different

— Physics, Aerodynamics, Mathematics
— Units of Measure

* US Customary Units vs. Meters
* Conversions ?

— Rounding of Numbers
— Fix Tolerances and Accuracy

— Flight Technical Errors
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——— BUSINESS AVIATION CONVENTION & EXHIBITION OCTOBER 21, 22, 23 | ORLANDO, FL



TERPS vs. PANS-Ops

Who is In Charge Here ?

—State (Country)
*Aeronautical Information Publication, AIP
*Flight Check, Maintain
*Publish, Revise

—Design Criteria
*Standard Design Development
*Role of the Procedure Designer
*Pilot Operational Procedures
*SARPS vs. Documents

=NBRAA2014
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TERPS vs. PANS-Ops

14 CFR 91.703

When over the “High Seas”...comply with ICAO Annex 2

and 91.117c¢ 200KIAS below Class “B”
91.127 Control Tower Operations
91.129 Class “D” Operations
91.131 Class “B” Operations

While operating in a foreign country, comply with
national regulations, Part 91 when not in conflict with
Annex 2 or national requlations and always with:

91.307b Parachute Operations, 91.309 Glider Operations
91.323 >TOGW AK Operations, 91.131 Foreign Ops in USA
91.705 91.706

=NBRAA2014
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TERPS vs. PANS-Ops

96 Articles, UN Chicago Convention 1947
Article 1-18, Air Regulations
Article 18-96, Meeting Regulations
18 Annexes Standards and Recommend Practices, SARPS
Annex 2- Rules of the Air... 14 CFR 91.703
Annex 6- Operation of Aircraft

7?7 Documents

porammn=
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TERPS vs. PANS-Ops

ICAO Documents
#7030, Regional Supplements
Procedures for Air Navigation Services “PANS ~
#4444, Air Traffic Management, Document,” PANS-ATM”
#9869, Manual for Training, “PANS-Training”
#8168 Operations, “PANS-Ops”
Volumes I "Aeronautical Information Manual”

Volume Il "TERPS”



TERPS vs. PANS-Ops

Doc 8168
oPS/611

Procedures for
Air Navigation Services

Aircraft Operations

Volume |
Flight Procedures

This edition Img::ﬂ amend menis
approved by the Coundll priar to 3 October 2006
and supersedes, on 23 November 2006,

all previous editions of Doc 8168, Violumea L




Schweizerische Eidgenossenschaft
Confédération suisse

Confederazione Svizzera 3
Confederaziun svizra mo I"aviation clvile OF

cthmg.lo
akeno | Englsh

nt de Menvironnement, des transports, de 'énergle ot de la communic:

Page d'accuei | Stemap | Contact | Outil d'impression |

Actualités Espace professionnel | Documentation | Services | L'OFAC

Rechercher dans le she de

Bases légales Accued > Documentation > Bases légales > Annexes A la Conven... FOFAC J
Informations aux médias Version mprimable [ ]
Etudes et rapports Recherche avancée
Dossiers et projets .

Informations
Sadetiaos Annexes a la Convention de I'Organisation internationale de  7/ormfrens
Liens utiles I'aviation civile (OACI) » %) Convention relative 4

laviaton civie

La Convention sur I'aviation civile internationale, également connue sous les noms de Neuvidme édition. 2006
Convention de Chicago, comporte dix-huit annexes contenant des normes et pratiques e S TEe
recommandées (SARPs) dans le domaine de I'aviation civile. ‘

Pour des raisons de droits d'auteur les annexes ne peuvent &tre imprimées. L'OACI offre sur Liens utiles

son site Internet (Ci-joint le lien) une possibilité de commande ou d'abonnement. Les annexes pouvent aussi
étre commandées aup(es d

Les documents suivants n'ont qu'un caractére informatif, I'autorité ne répond ni de I'exactitude FOACI. lis offrent aussi un

- s service d'abonrement.
de leur contenu, ni de leur exhaustivité,

s [nterpatonal Civil Aviation
Qrganization - Publcations |

Annexe 1: Personnel Licensing

ICAQ Annex 1, Personnel Licensing
Tenth edition

Valable dés le 18.11 : 666 kb | Typ: PDF

Annexe 2: Rules of the Air

ICAQ Annex 2. Rules of the Air
Tenth edition
Valable dés le 19.11.2009 | Dimension: 1048 kb | Typ: PDF




TERPS vs. PANS-Ops

Procedures for Air Navigation Services

Doc 8168 — OPS — Aircraft Operations.

Volume | — Flight Procedures.
This volume describes operational procedures recommended for the guidance of flight operations personnel. It also
outlines the various parameters on which the critena in Volume Il are based so as to illustrate the need for
operational personnel including flight crew to adhere strictly to the published procedures in order to achig
maintain an acceptable level of safety in operations.
Volume Il — Construction of Visual and Instrument Flight Procedures.
This volume is intended for the guidance of procedures specialists and describes the essential areas and obstacle
clearance requirements for the achievement of safe, regular instrument flight operations. It provides the basic
guidelines to States, and those operators and organizations producing instrument flight charts that will result in

uniform practices at all aerodromes where instrument flight procedures are carried out.
5th edition, incorporating Amendment 1, 2006. 832 pp.

$230.00

$19.00"

E,F.R S ISBN 92-9194-864-0 Order No. 8168-2 $539.00 $54.00"
Corrigendum (12/6/07) Order No. 8168-2/E/16 FREE
Amendment 2 (applicable 20/11/08) Order No. 8168-2/E/17 $214.00*
Corrigendum No. 2 (9/6/09) Order No. 8168-2/E/18 FREE
Amendment 3 (applicable 18/11/10) Order No. 8168-2/E/19 $24.00*
Amendment 4 (applicable 17/11/11) Order No. 8168-2/E/20 $24.00*
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NJEPRPESEN |i5.un 08

AIR TRAFFIC CONTROL

IRAN-1

GENERAL

IRAN - RULES AND PROCEDURES

In general, the air traffic rules and procedures in force
and the organization of the air traffic services are

in conformity with ICAO Standards, Recommended
Practices and Procedures.

Units of measurement used in connection with all air
tratfic services in lran:

UNIT

Distance used in
navigation, position N
reporting, etc., generally |- autical Miles and

in excess of 2 1o 3 Tenths
nautical miles
Relatively short
distances such as those
Meters

relating 1o aerodromes
(e.g., runway lengths)

Altitude, elevations, and
haights rot

Horizonmal speed

Including wind speed Knots

Vertical speed Feet Per Minute
Wind direction for landing

and taking off Degrees Magnetic
Wind direction except for

landing and taking off Degrees True
Visibility including Kilometers or Meters

runway visual range

=TS U anspace aiong airways for IFR flights.
Submission of a flight plan and establishing of
two-way communication Is compulsory within Tehran
FIR/UIR.

For differences from ICAO VMC specifications refer to
ATC Iran, Chapter “Differences from ICAO Standards
and Procedures”.

SPECIAL REQUIREMENTS AND
REGULATIONS

AIR DEFENCE IDENTIFICATION ZONE
(ADIZ) PROCEDURES

General

All aircraft entering Iranian airspace must be at FL150
or above. Aircraft unable to comply shall obtain prior
permission. FIR entry estimates shall be made good
within £ 5 minutes. Entry into Tehran FIR shall be
via published ATS Routes. Aircraft not complying with
these procedures are subject to interception

Communications

All fights are required to establish contact at least
10 minutes prior to entering Iran ADIZ (Tehran FIR)
with the following appropriate defense radar station
on 127 .8MHz and 135, 1MHz for the purpose of mill-
lary identification and avoidance of interception espe-
cially for those aircraft entering via Persian Guif and
Oman Sea. After establishing contact, inform Tehran
ACC accordingly.

ering from ALRAM,

- Tabri )
S {5 vbioe chutiings ission oF Jeppeser Sandersorinc.| NGt (I B R AfRT Jehen pntering from  ALRAM,



TR WV ARSI R Sy vy vy

Wind direction except for | lary identification andévoudance of interception espe-
landing and taking off Degrees True Cially for those aircraft entering via Persian Gulf and
S - T Oman Sea. After establishing contact, inform Tehran
runway visual rangge Kilometers or Meters ACC accordingly.
P—— e a Tabriz Radar when entering from ALRAM.
. BONAM, DASIS, i
almospheric pressure | Hectopascas i SIS, DULAV, MAGRI, PARSU and
Temperature Degrees Ceisius b. Baboisar Radar when entering from LALDA.
Weight Maetric Tons or Kilograms PUTMA and ULDUS.
Time Hours and minutes, the ¢. Mashhad Radar when entering from GIRUN.
day of 24 hrs beginning RIKOP, ORPAB, OTRUZ and CHARN
a M at midnight UTC d. aAif);t;dRRadar when entering from SOKAM and
WGS-84 lMFLEMENTAnON STATUS e. Zabol Radar when entering from DERBO and
WGS-84 compliant DANIB.
EDURES 1. ChahBahar Radar when entering from KEBUD,
FLIGHT PROC EGSAL, EGRON, METBI, DENDA and IMLOT
HOLDING g Bandar Abbass Radar when entering from
Holding speeds comply with ATC Chapter Part IV DARAX. KUMUN and ORSAR
h Holding Procedures”, table “Holding Speeds ICAO h. Bushehr Radar when entering from MIDSI.
DOC 8168° ALSER, VUXAL, NANP!I, PATIR, TULAX and
PROCEDURE LIMITATIONS AND OPTIONS . ﬁ::f:ﬂ e
Instrument approach procedures, except PS RAGET and m[m - s
speeds, comply with an earlier version of PANS-OPS,
Document 8168, Volume |. !LlGHT PLANNING
xcept for RPLs, fight plans shall be submitted no
ATS AIRSPACE CLA sooner than 24 hours and no later than 60 minutes

rspace classification as
iran has adopted the ICAO al e : betore EOBT. unless more restrictive time provisions
listed in ATC-Chapter ICAO ATS Airspace Classific have been promuigated by other states. Scramble

tions - Annex 11°. anactdm;;"’-"e- and"F ambulance, VIP, and search and rescue (SAR) air.

are not used within Tehran FIRAU craft in the event of an aircraft accident are exempt

rmm,,mmm.rmlundc“mryn from these time provisions.

the following alrspaces: Fight movement messages relating to traffic into

~ class "A” airspace; or via the Tehran FIR shall be addressed as stated
below in order to warrant correct relay and delivery:

Shiraz TMAs,
-~ class “C" airspace in the Tehran and
e e nana i tha Tohran and Shiraz CTRs,




TERPS vs. PANS-Ops

Where Does This Data Come From ?

v" State (Country)
v Commercial Provider

v" WGS-84 Compliant

Airport, Country
All of it, Somewhere?

HORIZONTAL SCALE 1: 175000



TERPS vs. PANS-Ops

Standard Instrument Departure

— “Normal” Operations X
— Maintain the Ground Track X
— Maintain the Required Climb Gradient X

1.7 ABNORMAL AND EMERGENCY OPERATIONS

1.7.1 The design of procedures in accordance with this section assumes normal operations and that all engines are
operating.

1.7.2 Tt 1s the responsibility of the operator to conduct an examination of all relevant obstacles and to ensure that
the performance requirements of Annex 6 are met by the provision of contingency procedures for abnormal and

emergency operations. Where terrain and/or obstacle considerations permit, the contingency procedure routing should
follow that of the departure procedure.

1.7.3 Tt 1s the responsibility of the State to make available the obstacle information described 1n Annexes 4 and 6,
and any additional information used in the design of departures i accordance with this Section.
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Standard Instrument Departure o
v" Vertically Speaking §N
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TERPS vs. PANS-Ops

Standard Instrument Departure
[f straight out will not work...

Climb faster over obstacle

Turn away from obstacle

Keep in sight, “See and avoid”

Climb in a safe sector away from obstacle
Speed limiting

Combinations of any of the above

X X X X X X

=NBRAA2014
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TERPS vs. PANS-Ops

Standard Instrument Departure

Climb Faster Over Obstacle
MSA

T — BUSINESS AVIATION CONVENTION




Reproduced with permission of Jeppesen Sanderson, Inc. Not to be used for navigation.

SCEL/SCL

TERPS vs. PANS-Ops

—w JEPPESEN

SANTIAGO, CHILE

12 SEP 14
ARTURO MERINO BENITEZ INTL 20-3S
Apt Elev Trans level: By ATC Trans alt: 5000’
1555 1. GNSS required.
2. RNAV 1 or RNP 1 approval required.
NEBEG 1D RNAV DEPARTURE
[NEBEID]
(RWYS 35L/R)
At or above
5000’
At or above
5000
A
gl &
gl &
3 PARKE Direct distance from Arturo
\—\ $33 27.3 pirect distance from A
L W070 40.2 e”F[‘ZR;E“;‘e,\IM“T to
l “ At or above

FLO80

2

-
>

$




TERPS vs. PANS-Ops

Noise Abatement Departure Procedure 1

900m =— = _
= Not Required IF:

= Contaminated Rwy
= Visibility<1NM

= XWind>15KTS

" TWind>5KTS

= WindShear

E AT=0ON?

(3,000 ft)

—\aiNtain positive rate

of climb. Accelerate
smoothly to en-route
speed. Retract
flap/slats on schedule

Climb at V, + 10 to 20 knots
Maintain reduced power

Initiate power reduction

m—— Maintain flaps/slats in the take-off

configuration
Takeoff Thrust (V2 + 10 to 20 knots)

= NBRAA2014
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TERPS vs. PANS-Ops

Noise Abatement Departure Procedure 2

900m =— =
. Not Required IF:

- Contaminated Rwy
- Visibility<INM

' XWind>15KTS

: TWind>5KTS

= WindShear

= AT=ON?

(3,000 ft) Accelerate smoothly

0 en-route speed

hile maintaining a positive rate of
climb accelerate towards Vg, with the

When flaps are retracted reduce power
< and while maintaining a positive rate of
climb at V2 + 10 to 20 knots

Takeoff Thrust (V2 + 10 to 20 knots)

= NBRARA2014
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TERPS vs. PANS-Ops

Noise Abatement Departure Procedure 1 and 2

WCa

|

Ry

Reproduced with permission of Jeppesen Sanderson, Inc. Not to be used for navigation.

EGSS/STN ¥ JEPPESEN LONDON, UK
ETAN;TED 73 AF7 10 L4 b Moy
i Elaw
Agdﬁ:l NMOISE ABATEMENT
= - " HHP ?5' —
guiag 715 o RIAC 35 For AIRPOAT BAIEFING
_—--""_' o 70 refer to 30-1P pages
o ELLT

BKY

"W STANSTED
HﬂLII‘:.ITFfT':HET

L

CLM

ETELITABETH S
HCIME

/

AEY SR
BUZAD TR
CPT 4R

LM BR
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TERPS vs. PANS-Ops

Standard Instrument Departure
Turn Away From Obstacle

~ 2 NM N 4 ~ 3.5 KM
|
|
|
|
|

Initial Climb ,

Area 15° Splay Areal

500 '500'

porammn=
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TERPS vs. PANS-Ops

Standard Instrument Departure
Turn Away From Obstacle

\
~2 NM \ ~ 3.5 KM
\ ’’
\ . y
\ [
\ : //
. i | [ 4
Initial Climb L y Area 1
Area 15" Splay -~ »
P  of
500' oo

= NBRAR2014
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TERPS vs. PANS-Ops

Standard Instrument Departure, TERPS
Keep in Sight and Tell Pilot to "See and Avoid"

Visual Climb !
Over Airport i

Hazard Beacons on
top of hill to the east

learly visible or Take
Off Minimums

= NBRAA2014
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TERPS vs. PANS-Ops

Standard Instrument Departure, TERPS
Climb in a Safe Sector

Diverse Departure 25 or 46 NM

Evaluation

No Departure Turns
East

= NBRAR2014

BUSINESS A TION & EXHIBITION OCTOB



TERPS vs. PANS-Ops

Standard Instrument Departure, PANS-Ops
Climb in a Safe Sector

‘IIIII

IIIII.

. |

Area bounded by the dotted line
is the turm initiation area




TERPS vs. PANS-Ops

Standard Instrument Departure, PANS-Ops
Climb in a Safe Sector

S HEP
# = obstadke Fumway celgre line ®
= shortest distance N ¢
from obstacle to 1 ®
boundary of turn

initiation area

No Turns Eastbound

. Dislance necessary
~ forthe departure




Reproduced with permission of Jeppesen Sanderson, Inc. Not to be used for navigation.

TERPS vs. PANS-Ops

Standard Instrument Departure

Departure Restrictions

LSZH/ZRH —wJEPPESEN  ZURICH, SWITZERLAND

Trans level: By ATC  Trans alt: 7000’ :‘,‘
1. When instructed contact ZURICH Departure. iy 4200"
ZURICH 2. SIDs are also noise abatement procedures. Strict 5300 &
Departure adherence within the limits of aircraft performance ]00°\)_ «——265°
is mandatory. 4400’ ,
]2595 . EXPECT close-in obstacles. »‘\0/8:;0
. Turn speed limit must be adhered to during the turn Q
even after a "DIRECT TO" clearance.
MSA
» DT Y KLO VOR
AWN» p ALD )
@ 5900 within
ALBIX 2R [ALBIZ2R] S OME
RWYS 10, 16 DEPARTURES
Nd995H MAX 250 KT BELOW FL100
[ AixiD |
At KLO R-360 ZHs82
[ ALBIX 2R ] at or above N47 27.9
| At KLO | 4000’ E008 46.0
P.120 /RP.Z&0 7/ (Ae 1




Reproduced with permission of Jeppesen Sanderson, Inc. Not to be used for navigation.

TERPS vs. PANS-Ops

Standard Instrument Departure
“Minimum Sector Altitude” MSA

LSZH/ZRH —wJEPPESEN  ZURICH, SWITZERLAND

ZURICH 19 SEP 14

Trans level: By ATC Trans alt: 7000’
1. When instructed contact ZURICH Departure.

ZURICH 2. SIDs are also noise abatement procedures. Strict
Departure Apt E/e'v adherence within the limits of aircraft performance
125.95 1417 is mandatory.

. . EXPECT close-in obstacles.
. Turn speed limit must be adhered to during the turn
even after a "DIRECT TO" clearance.

W

ALBIX 1C fALBIIC], ALBIX 1D [ALBIID]

100°

=
=3
5300’ & 4200’

— ¢ —265°

4400/(8600

> 0

MSA
KLO VOR

ALBIX 2R [ALBIZR]

RWYS 10, 16 DEPARTURES
MAX 250 KT BELOW FL100

ALBIX 1D

—
[ ABIX 2R m
| At KLO | 4'00@S’AWA||DN DNVE\JTION&EXHIBITION

R_.180N/R_.Z24AN

© 5900’ within

17 DME

2014

0CTEW31 46% | ORLANDO§ FL
f A+ Ar slhAy n) | |




TERPS vs. PANS-Ops

Standard Instrument Departure
“Minimum Altitude” MSA

MRLB/LIR —w_JEPPESEN LIBERIA, COSTA RICA
DANIEL ODUBER QUIROS INTL 1AUG 14(11-1) ILS DME Rwy 07
*LIBERIA Approach *LIBERIA Tower *Ground
z 119.8 118.8 121.7
= LOC Final Minimum Alt ILS 1
5 IGUA Apch Crs ARDIA DA(H) Apt Elev 269 ‘
g 111.3 070° 17107 1452°)| 4587(200") TDZE 258f|
§ MISSED APCH: Climb outbound on LIB VOR R-065 to D4.0 LIB, then
turn RIGHT and return to LIB VOR and hold. Cross LIB VOR at
3300°".
Alt Set: hPa TDZ Elev: 9 hPa Trans level: FL 200 Trans alt: 19000° §\ MSA LIB VOR

10

T+ 10-40 -

P —
_ "“mﬁ’ NBHAFM201
D ]-L|12m BUSINESS AVIATION CONVENTION /\ﬁ TQN OCTOBER 21, 22, 23 | ORLANDO, fL
.......... . e

Reproduced with permission of Jeppesen Sanderson, Inc. Not to be used for navigation.




TERPS vs. PANS-Ops

Standard Instrument Departure
“Minimum Safe Altitude” MSA PANS-Ops

Reproduced with permission of Jeppesen Sanderson, Inc. Not to be used for navigation.

CYFB/YFB —YJEPPESEN IQALUIT, NU
IQALUIT 12 SEP 14 ILS Rwy 34
MONTREAL Center IQALUIT Radio
134.55 MF 122.2
B A,féﬁaérs TIBEG Di\L(SH) Apt Elev 110"
109.9 345° 1700’ (1616")| 2847 (200) TDZE 84’

BRIEFING STRIP ™

misseD APCH: Climb to 3600’ on heading 345°. Then LEFT turn
direct to YFB VOR.

level: FL 180 Trans alt: 18000’
1. SAFE ALTITUDE WITHIN 100 NM 6000'§2. Glidepath fluctuates outside 8 DME,

MSA YFB VOR

I20

IIS

FROBAY
LS
™ [ 117.4.ve8 |
- 63-50 ~o N to TIBEG
\\’3} 00
« Z=NBHARA
\ A BUSINESS AVIATION CONVENTION & EXHIBITION OCTOBER 21, 22, 23
‘\

3014

ORLANDO, FL



TERPS vs. PANS-Ops

Holding, Timing

PANS-Ops

>14,000 = 1.5 Minute

< 14,000 =1 Minute

TERPS

oo
——— BUSINESS AVIATION CONVENTION & EXHIBITION OCTOBER 21, 22, 23 | ORLANDO, FL



TERPS vs. PANS-Ops

Holding, Speeds

PANS-Ops

>34,000 = IMN.83
20,000 < 34,000 = 265 KIAS
>14,000 < 20,000 = 240 KIAS

< 14,000 = 230 KIAS >14,000 = 240 265
>6,000< 14,000 = 220 KIAS 230/210

< 6,000=210 200

TERPS

= NBRAR2014
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TERPS vs. PANS-Ops

Holding, Airspace

“Emm————
—— BUSINESS AVIATION CONVENTION & EXHIBITION OCTOBER 21,22, 23 | ORLANDO, FL




TERPS vs. PANS-Ops

Holding, Airspace

TRACK vs Heading

7NM from Track

porammn=
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TERPS vs. PANS-Ops

Arrivals and Maneuvering Procedures

Definitions and Use of

X Entry Procedures X
Evaluated Airspace

X Obstacle Clearance X

X Speeds X

Selection of Turn

porammn=
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TERPS vs. PANS-Ops

Arrivals and Maneuvering Procedures, Speeds

3. When the approach procedure mvolves a
procedure turn, a maximum speed of not greater than
200 knots (IAS) should be observed from first

overheading the course reversal IAF through the
procedure turn maneuver to ensure containment
within the obstruction clearance area. Pilots should

begin the outbound turn immediately after passing
the procedure turn fix. The procedure turn maneuver
must be executed within the distance specified in the
profile view. The normal procedure turn distance is
10 miles. This may be redoced to a mumimum of
5 miles where only Category A or helicopter aircraft
are to be operated or mcreased to as much as 15 mules
to accommodate high performance aircraft.

= NBRA2014
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TERPS vs. PANS-Ops

Arrivals and Maneuvering Procedures, Speeds

Table I-4-1-2. Speeds (IAS) for procedure calculations in knots (ki)

Max speeds
Hange of Hange of for visual

Aircalt speads for final approach MATTVIEE Max speeds for

category Va imitial approach speeds {circling) missed approach
Intermediate Final
A =01 O0/150(110%) 70100 100 100 110
B 01/120 1201 80(140%) 85130 135 130 150
C 121/140 1601240 115/160 180 160 240
D 141/165 1857250 130/185 205 185 265
E 166210 1857250 155230 240 230 XT3

= NBRARA2014
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TERPS vs. PANS-Ops

Arrivals and Maneuvering Procedures, TERPS
Entry Zone

Entry Zone Maneuvering Jone



TERPS vs. PANS-Ops

Arrivals and Maneuvering Procedures, PANS-Ops

Entry Sector Defined

= NBRAR2014

| ORLANDO, FL



TERPS vs. PANS-Ops

Arrivals and Maneuvering Procedures, PANS-Ops

Omni-Directional Defined

ﬁ’
b
e
T BUSINESS AVIATION CONVENTION & EXHIBITION OCTOBER 21,22, 23 | ORLANDO, FL



Arrivals and Maneuvering Procedures

45/180

80/260

Teardrop
10 NM Limit

Holding

In lieu of

A. 45/180° procedure turn

(TIMING)

B. 80°/260° procedure turn
(TIMING)

J:—woam —»I / :

Start of tum
defined by a fix
C. Base turns

End f outboun dleg
defined by a radial
or DME distance
om suitably
located facility
(see 2.3)

* For the stan of timing in a racetrack procedure based on a faciity (see 46.3 a)

D. Racetrack proceduros

COTO D

E wmounme«gmeo 8 rackal or DME
stance from a sul bfylocaecac ity (see 2.3)

e [r3CK QuIdance
no track guidance

TERPS vs. PANS-Ops

45/180

80/260

Base Turn

Turn point
Entry Sector

Racetrack



TERPS vs. PANS-Ops

Arrivals and Maneuvering Procedures
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TERPS vs. PANS-Ops

Arrivals and Maneuvering Procedures

3 #n§n, /45-180
Procedurg turn area
.

porammn=
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TERPS vs. PANS-Ops

Course Reversal, Base Turn

Secondary area

e
——— BUSINESS AVIATION CONVENTION & EXHIBITION OCTOBER 21,22, 23 | ORLANDO, FL



TERPS vs. PANS-Ops

Course Reversal

v" Timing ?

v" Defined Limit “10NM” ?
v" Altitude Loss

_ A qun /\ End of outbound leg
5 15 3 defined by a radial
/ or DME distance
from a suitably
located facility
(see 2.3)

= NBRAR2014

BUSINESS A TION & EXHIBITION OCTOB




TERPS vs. PANS-Ops

Course Reversal, Base Turn- Exception

050

- M

Base Turn

Facility

N

Entry Sector

200

porammn=
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TERPS vs. PANS-Ops

Course Reversal, Racetrack

v Timing: 1 to 3 Minutes
v DME Defined
v" Crossing Radial/Intersection

D. Racetrack procedures

OO D

End of outbound leg limited by 8 radial or DME
distance from a suitably located facility (see 2 3)

assssssss————  13CK guidance
* For the stan of timing In a racetrack procedure based on a faciity (see 46.3 a). no track guidance

= NBRARA2014
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TERPS vs. PANS-Ops

Course Reversal, Holding in Lieu of

v Timing: 1 to 3 Minutes
v DME Defined
v" Crossing Radial/Intersection

2min

End of outbound leg limited by 8 radial or DME
distance from a suitably located facility (see 2 3)

assssssss————  13CK guidance
* For the stan of timing In a racetrack procedure based on a faciity (see 46.3 a). no track guidance

= NBRAA2014
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TERPS vs. PANS-Ops

Procedure Course Tracking, @ End of Final Approach
—— e e e e —————————— -
| +/-5° NDB +/-5° |
| /2 Scale VOR Y2 Scale |
| /2 Scale ILS Y2 Scale |

| % Scale GPS 14 Scale |
2/3 Scale LPV/APV 14 Scale




TERPS vs. PANS-Ops

Evaluated Airspace Final Segment, Non-Precision/2D

at®
at®
st
st
at®
“““
)
at®
at®
at®
st
st

“
VOR= 7.8° SPLAY

NDB =10.3° SPLAY
VOR/NDB =14.29° spLAY Z=NBRRAR 201

T —— BUSINESS AVIATION CONVENTION & EXHIBITION OCTOBER 21, 22, 23 | ORLANDO, FL



TERPS vs. PANS-Ops

Evaluated Airspace Final Segment, Non-Precision/2D
LNAV FAF

LP FAF

VOR= 7.8° SPLAY LNAV =RNP X 2/RNP X 2
NDB =10.3" SPLAY LP = Taper/Taper

VOR/NDB = 14.29° SPLAY f-—-\ NBAA 201 4

BUSINESS AVIATION CONVENTION & EXHIBITION OCTOBE



TERPS vs. PANS-Ops

Approach Procedures, MDA (H)

350 No Final Approach Fix 300
300 W/ Final Approach Fix 25C
1250 LP/RNP APCH/LNAV 250

Assumed lowest flight path

-

/A

total
Total width



TERPS vs. PANS-Ops

ILS Approach and RNP Compared

[LS/ILS LPV/APV
X Definition of X
X Use for X
Evaluated Airspace
OCA/ROC
X Speeds X

X Visual Aids and Cues X

porammn=
——— BUSINESS AVIATION CONVENTION & EXHIBITION OCTOBER 21, 22, 23 | ORLANDO, FL



TERPS vs. PANS-Ops

Visual Approaches

Definition of

Use for

Evaluated Airspace
OCA/ROC

Speeds

X X X X X
X X X X X

Visual Aids and Cues

e
——— BUSINESS AVIATION CONVENTION & EXHIBITION OCTOBER 21, 22, 23 | ORLANDO, FL
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TERPS vs. PANS-Ops

IAP Approach Protected Alrspace

67 20

TARGT

10 NM _1900°

TARGT

165_.--123.00

QOnI, authorized operators may use

VNAV DA(H) in lieu of MDA(H).

VOR

CITPO
n3.5 D2.2

Gnd speed-Kts

70 | 90 | 100 | 120 140

Descent Angle [2.95°%]

365

MAP at CITPO

PAPI-L

[TCH 52"]
roze 237’
2300’ BQN
* via113.5 TARGT
trl IR- 265

T

E?I-'EU ﬁ?I-EI{I
Visual Approach
T0ZE 237’ PrOtECted AirSpace ?
BQN
a1 P s
MAP at VOR
STRAIGHT-IN LANDING RWYR | CIRCLE-TO-LAND

= NBRARA2014
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TERPS vs. PANS-Ops

Visual Approaches vs. Visual w/ Ground Track

iPad = 9:41 AM 73% (wm )

PARKWAY VISUAL RWY 13L/R

| 12319
CEIL-VIS

INYVYD W/ L4 & 1UL/ VIR

(Rwys 4L/22R & 13R/31

128.12

MSA CRI V(
RESIDENTIAL
erts Blvd

RLLS (21 seq flg)

f_ Hotel RLLS (5 seq flg)
Runway-13L Rl

-~
7T\ - (6 seqflg& A
Old Mill Créek N reine e
' TR Q
800 RLLS (10 seqflg) ooo-"’""*- (1 seq flg)
/ C “ Hotel RLLS
Rwy 13R (o}

I /4
ReSIDENTIAL  CANARSIE ~ #
PIER \J// £

[ékseq flg)

Runway 13R RLLS
(7 seq flg)

JAMAICA BAY

Brooklyn
4 CGAS
o O MARINE
&\,/ PARKWAY

BRIDGE.

AVMMIIVd AV E SSO¥D




TERPS vs. PANS-Ops

Visual Maneuvering vs. Circle-to-Land

X Definition of X
X Usefor X
X Evaluated Airspace
OCA/ROC
Speeds
X Visual Aids and Cues X

X MDA vs. Descent Point X

porammn=
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TERPS vs. PANS-Ops

Circling Approaches and Maneuvering

U.S. Standard for Terminal Instrument
Procedures (TERPS)

CIRCLE-TO-LAND

~1 560 "15557) =1

“C” 2.68 NM
“D” 3.49 NM

o[ 560°553)-1V2

65|  580°1573")-2

TERPS © Szmz>
o

ICAO Procedures for Air Navigation
Services — Aircraft Operations
(PANS OPS)

CIRCLE-TO-LAND

LKts L MDA(H)
100

135

“C" 4.2 NM
“D” 5.28 NM

5607553°)-1600m

180 630'1603’)-2800m

PANS OPS

205\ 730'1703")-3600m




TERPS vs. PANS-Ops

Circling Approaches and Maneuvering
Pans-Ops

Acft Cat MinVis MOC/HAA  Max Spd/2AOB  2xR + Straight

C 20NM 394/591ft 180KIAS/202 3.70+.5=4.20 NM
D 2.5NM 394/689ft 205KIAS/202 4.68+.6=5.28 NM
TERPS

OEA Radius +
Acft Cat Min Vis ROC/HAA Max Speed/?AOB Straight=CAR*

C 1% SM 300/450 ft 145 KIAS/20¢ 2.68+.5=3.18 NM
D 2.0SM 300/550ft 165KIAS/202 3.49+.6 =4.09 NM

With Change #21 and later, At 2000 '"MSL, ISA Standard and 25KTS of added wind. Visibility in Statue Miles
OEA= Obstacle Evaluated Area, CAR= Circling Area Radius (1.3NM Minimum)

= NBRARA2014
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Reproduced with permission of Jeppesen Sanderson, Inc. Not to be used for navigation.

TERPS vs. PANS-Ops

MMMX /MEX

BENITO JUAREZ [NTL

= _JEPPESEN

MEXICO CITY, MEXICO

ooz (1.7) EENME [1S DME-1"Rwy 23L

d.ATiG BAEE IO Teemi-al (B &P WENICC Apraach (B MLEIC Tomer CRroaire:
Final
1 127,65 129.6 121.2 119.75 118.55 118.7 21.0 121.85
E el Final G5 iLs , '
i IMEX Apch Crs VASOS | ottt [E R 7316 %12 m-n‘-\.\
2 109.7 233° 8669 1353| F516%2007 | TOZE T3INE i

MISSED APcH: Climk outbound on MEX WOR F-233 1o D55 MEX, turn ||4.H':l5,,..- T:u:ﬂ'

RIGHT to intercept inbound SMO VOR R-160 to D3.0 SMO, furn RIGHT "
to intercept inbound SLAM WOR R-21% to SLM VOR, join halding in = _F//r
accordance with ATC insfructions. —~
Al Selc [N (ME g0 o) Trans level: FL 195 Trans a 1: 1HS00° MEA MEX VOR
= T T -
19.40 MISHD LD el UCIA VOR o ED
e ‘:@ w5 BNy 12000

I
1 I
' |
i PETAY
1 LI — e o113 g 4
1166 SLM ﬁ' 5‘
: rmr e e : % TAF]
I C I F.
1 I
1

s

t’-';::' TrEE

- .--ﬂﬂﬁi'?

=

=

=

6 oig

Drg.o

780, DI sEx

BRAE 11

ﬁ MRIP 12
v 0126
-
1

A

VASOS

04,3 {MEX
5.0 MEX

ILE DAE

f B23¢ 109 T IMEY § |
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and the erganization ol air rallic serdces ane in son-
formiy with BCACQH Standards, Aecommandad Prac-
lices and Procecdures.

Lirits of maasuramant usad in air ard ground opera-
lions anme as Esled in the kllowing Lable,

MEASUREMEMT OF UNIT
Distance used in Naulical Miles and ienths
nasvigation, postion of MM
regarling ele. [Generally
maona than 2 Wil
Ralativaly shor bbatars/Fag

distarces such as those
relating to airped {a.g,,
ruiway langths)

Atitsgas, alevations ard | Matars/Fes
heighis

‘iartical spead Faat Par Minuie

Wird direction lor landing | Degreas Magnalic
ard taking off

Visigility, including Statube Miles ! Malers

ruiway wWisual ranps

Allimater setling Heclepascals, Millibars

ar inches of Mercury

Tamparaiura [ragreas Celsius
{Cantigrada)

Wieaght batric Tons / Kilograms
I Pounds

Tire Hours and Minubas,
iha day of 24 hours
Deginming al midnigh
uTé

FLIGHT PROCEDURES

HOLDING

Mazimum Speeds

Fropelar-driven aircralt o 14,000° - 170 KIAS

a.
b. Fropelar-driven aircrafl above 140000 — 175
LA

| = Turbo-det aircraf to G000 = 200 KIAS
| o Turbo-let above GO0 to 14,000 = 210 KIAS
| e Turbo-jet above 14,0007 — 230 KIAS
In general, holding pattern circuits are limited te one
ol

PROCEDURE LIMITATIONS AND OPTIONS

Insirument approach procadures ana based on thagse
contained in PANS-0PS Document B16E,

RAadii {r) dafiring siza of areas, vary with the approach
CalBgary.

RADIUS (HAUTICAL
MILES)
123
15
1.7
2.2
4.5

APPROACH CATEGORY

Mmoo m e

A mimnnum cbstace clearance of 300° is provided
within the circling approach area.
Aircraft Speed Restrictions
Maximum spaed 250 KIAS:
a. Aircrafl opamting undar VFR;
b. Aircraft oparating undar IFR;
1. befow 10.000° in the national airspace;
2, within 30 MM from ary airport at or below
10,000" AGL of the aingorl alevation.
Maximurm spaed 200 KIAS:
= Alrcratt oparating under IFA within 10 MM of an
garpdroeme when balow 3000 AGL above thal
aarcdromas elevation,
Alrcraft oparating under IFR shall nod mecaed thosa
speeds eslablished lor dascant, cimb ard boelding
proceures,
Whan Radar Control is provided, adjustied spaads will
riaf excaed those stipulated by ATC,

AIRPORT OPERATING MINIMUMS

Mexico publiskas OH{HAT), MDAHAT or HAR) and
vigibility Tor landing. Ceiling ard vigibiity are pub-
lisad for take-ofl and alternala.

Jepgesen charbed minimums are nol Delow Slabe

Finien e
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AlR TRAFFIC CONTROL

MEXICO-1

MEXICO — RULES AND PROCEDURES

GEMERAL

Ir ganaral, Eha ar traffic rubas and proceduras in doree
and the erganizaticn of air rallic serdcas are in con-
formiy with BCAQK Standards, Aecommandad Prac-
lices and Procedures.

Lirits of maasuramant usad in air ard ground cpera-

lions ana as EEled in the lolleaing labla.

WMEASUREMENT OF

Distance used in
navigation, position
regorting, . [Genarally
maona than 2 Wil

UNIT

| Nautical Miles and 1enths

of MM

Ralatiealy short
distarces such as those
relating bz airper {8.g,
ruiway langths)

idatarsFanl

Altibudas, alevations and
heighis

bdabersiFael

verlical spead

Faet Par Minuie

Wird direction lor landing
ard taking off

Wigigility, including
ruiway wWisual ranps

Degrasas Magnalic

| Statute Miles / Meters

Allimatar setling

Tamparaiura

Heclepascals, Millibars
ar Inchas of Marcury

'f'ragnar.ls Celsiusg

Cartigrada)

Wieaght batric Tons / Kilograms
I Pouinds

Tirmne Hours and Minubas,

1ha day of 24 hours
Deginming al midnigh
uTé

FLIGHT PROCEDURES

HOLDING
Maximum Speeds

a. Propelar-driven aireral o 14,000 - 170 KIAS
b. Propelar-driven aircrall above 14000 — 175

Klas

o, Turba-Jat aircrafi to GO0 - 200 KIAS
d, Turba-Jat above G to 14,0007 = 210 KIAS
&, Turbsa-jei above 14,0000 - 2230 KIAS

I genaral, holding patern circuits are limited 1o one

Circling Approach Area

P, CHCLING AFPROACH ABER >

Hadil {r) dahining 238 of argas varny wiih the appreach
calegory.

APPROACH CATEGORY RADIUE (HAUTICAL

MILES)
A 1.3
] 15
G 1.7
0 23
E 4.5
A mimrnum chstacle cleaance of 300° is pravidad

withiin tha cingling apprmach area

Maximum soaed #H0 KIAS

a. Aircrall apeamting undar VFA;
b. Aircraft oparating undar IFR;
| 1, Dedow 10,0000 In the nahonal alrspace;
| 2. within 30 MM from any airpart at or below
10,000° AGL of the airporl elevatimor.
Maximum speed 300 KIAS:
‘ = Alrcratt oparating under IFA within 10 MM of an
gargdroeme afien balow 30000 AGL abave thal
garcdromas shavalion

dircradt oparating under IFR shall nol exceed 1hosa
speads eslablished lor dascard, climb and hoelding
procedures

Wi'her Radar Contral is provided, adjusied spaads will
riat ecead those sipulated by AT

Azores
Germany




TERPS vs. PANS-Ops

Missed Approach Procedures, PANS-Ops

. Nominal
Nominal MAPt
descent

T path
~
i
Thi S~
OCA/H .y -
I S S S S S— —\— Co—
.

Intermediate Missed Approach - Final

missed
approach

Final approach segment

'y

Initial
missed



TERPS vs. PANS-Ops

Missed Approach Procedures, TERPS

. Nominal 7
NOmInal MAPt o ““‘
descent 9.5 ““‘

L)
~ _bath .
.
T
-
OCA/H .
______ ~ Sg——

Final approach segment




TERPS vs. PANS-Ops

Constant Descent Final Approach Procedures, EU-Ops

= JEFPESEN STATE RULES AND PROCEDURES - EUROPE 710

FRANCE
RULES AND PROCEDURES

AIRPORT OPERATING MINIMUMS

General

French State mimima are in accordance with EU-0OFS, Appendix 1 (new) to Ops 1.430. (See ATC
pages EU-OPS 1 AERQDROME OPERATING MINIMUMS (AQM)).

Jeppesen published minima on approach charts with label Standard or on 10-95 pages are not
below State minima,
Using MDA(H) as a DA{H) = CDFA flight technique

The operational minima published on French non-precision approach chans have been deter-
mined based on the assumption that these approaches are flown using the CDFA flight tachnique
unless otherwise stated by the Authority for a particular approach o a particular rurway.

The CDFA flight technigue implies a continuous descent on final approach, without level-off at or

above the MDA(H).

Ta avoid descending below the MDA(H) in case of a Missed Approach, France State Autharity

recommends to add following mean vertical marging o the published MDA(H) to use it as a
DA[H):

Aircraft Category Margin/Add-On
B,

014

1,22,23 | ORLANDO, FL

g 588

B
G
D




TERPS vs

. PANS-Ops

Constant Descent Final Approach Procedures,

STRAIGHT-IN LANDING RWY 09
CDFA

moaH) 8307 (4267)

ILS

pan) 2617(250°)

pa/mMbAH)I 3607°349°)

FULL/Limited ALS out

ALS out

A
B| rRvR 800m | RVR 1300m
C
D

RVR 1500m
RVR 1200m

RVR 1600m

NOT APPLICABLE

LOC (GS out) \
CDFA

|

:

|

|

14

| ORLANDO, FL
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