
TERPS vs. PANS-Ops 

Instrument Procedure Design and 
Operational Differences 



They Are The Same, Only Different  

– Departures 

– Holding 

– Arrival Maneuvering 

– Approaches 

– Missed Approaches 
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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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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 
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91.307b    Parachute Operations,    91.309      Glider Operations 
91.323      >TOGW AK Operations,  91.131      Foreign Ops in USA 
91.705      MNPS   91.706      RVSM 

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

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 
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 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 

??  Documents 
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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 II  "TERPS" 
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Reproduced with permission of Jeppesen Sanderson, Inc.  Not to be used for navigation. 





Where Does This Data Come From ?  

 State (Country) 

 Commercial Provider 

 WGS-84 Compliant 

Airport, Country 

All of it, Somewhere? 
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Standard Instrument Departure  

– “Normal” Operations 

– Maintain the Ground Track 

– Maintain the Required Climb Gradient 

X 
 
X 
 
X 

X 
 
X 
 
X 
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TERPS vs. Pans-Ops vs. FAR 25 

Departure End Of Runway 
DER 

15? 5 M 35 Ft ? 

Standard Instrument Departure 

 Vertically Speaking 



Standard Instrument Departure  
If 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 

X 
X 
X 
X 
X 
X 
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152 Feet per NM OCS 
   48 Feet per NM ROC 
 200 FEET PER NM 

DER 

Standard Instrument Departure  

Climb Faster Over Obstacle 

Requires 350'/NM 
Until Reaching MSA  

Maintain 4.3% Until 
Reaching 1700MSL  

MSA 

35 Ft ? 

MSA 

5 M 
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900 m (3,000 ft) 

Takeoff Thrust (V2 + 10 to 20 knots) 

240 m (800 ft) 
Initiate power reduction 

Maintain flaps/slats in the take-off 
configuration 

Climb at V2  + 10 to 20 knots 

Maintain reduced power 

Noise Abatement Departure Procedure 1 

Maintain positive rate 

of climb.  Accelerate 

smoothly to en-route 

speed.  Retract 

flap/slats on schedule 

Not Required IF: 

Contaminated Rwy 

Visibility<1NM 

XWind>15KTS 

TWind>5KTS 

WindShear 

AT=ON? 
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900 m (3,000 ft) 

Takeoff Thrust (V2 + 10 to 20 knots) 

240 m (800 ft) 

Accelerate smoothly 

to en-route speed 

While maintaining a positive rate of 

climb accelerate towards VZF, with the 

initiation of first flap/slat retraction, 

Reduce Power 

.....OR..... 

When flaps are retracted reduce power 

and while maintaining a positive rate of 

climb at V2 + 10 to 20 knots 

Noise Abatement Departure Procedure 2 
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Not Required IF: 

Contaminated Rwy 

Visibility<1NM 

XWind>15KTS 

TWind>5KTS 

WindShear 

AT=ON? 
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Noise Abatement Departure Procedure 1 and 2 



Standard Instrument Departure  

Turn Away From Obstacle 

 ≈ 2 NM 

Initial Climb 
Area 

 ≈ 3.5 KM 

Area 1 

500'    500' 

15˚ Splay 
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Standard Instrument Departure  

Turn Away From Obstacle 

 ≈ 2 NM 

Initial Climb 
Area 

 ≈ 3.5 KM 

Area 1 

500'    500' 

15˚ Splay 

TERPS vs. PANS-Ops 



Standard Instrument Departure, TERPS 

Keep in Sight and Tell Pilot to "See and Avoid" 

15˚    MAX 

Take Off Minimums 

800/2 

Visual Climb 
Over Airport 

Hazard Beacons on 
top of hill to the east 

clearly visible or Take 
Off Minimums 

600/1 

X 
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Diverse Departure 
Evaluation 

X 
25 or 46 NM 

Standard Instrument Departure, TERPS 

Climb in a Safe Sector 

No Departure Turns 
East 
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15˚    MAX 



X 

Standard Instrument Departure, PANS-Ops 

Climb in a Safe Sector 
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No Turns Eastbound 

X 

Standard Instrument Departure, PANS-Ops 

Climb in a Safe Sector 
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Standard Instrument Departure 

Departure Restrictions 
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Standard Instrument Departure 

“Minimum Sector Altitude” MSA 
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Standard Instrument Departure 

“Minimum Safe Altitude” MSA 
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Standard Instrument Departure 

“Minimum Safe Altitude” MSA PANS-Ops 
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Holding, Timing 

PANS-Ops 

TERPS 

 >14,000 = 1.5 Minute 
             ≤ 14,000 = 1 Minute 
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                                                       >14,000 = 240 

>6,000≤ 14,000 = 220 KIAS 

               ≤  6,000 = 210 

                 >34,000 =  IMN.83 
>20,000 ≤ 34,000 = 265 KIAS 
>14,000 ≤ 20,000 = 240 KIAS 
                 ≤ 14,000 = 230 KIAS 

PANS-Ops 

TERPS 

     265  

             230/210 

   200 

Holding, Speeds 
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#18 = 230KIAS, FL240  

38.9NM 23.8NM 

Holding, Airspace 
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7NM from Track 

TRACK vs Heading 

Holding, Airspace 
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Definitions and Use of 

Entry Procedures 

Evaluated Airspace 

Obstacle Clearance 

Speeds 

Selection of Turn 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Arrivals and Maneuvering Procedures 
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Arrivals and Maneuvering Procedures, Speeds 
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Arrivals and Maneuvering Procedures, Speeds 
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TERPS vs. PANS-Ops 
Arrivals and Maneuvering Procedures, TERPS 

Entry Zone 



Arrivals and Maneuvering Procedures, PANS-Ops 

Entry Sector Defined 
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Arrivals and Maneuvering Procedures, PANS-Ops 

Omni-Directional Defined 
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Holding  
In lieu of 

Teardrop 
10 NM Limit 

80/260 

45/180 

Racetrack 

Base Turn 
Turn point 
Entry Sector 

80/260 

45/180 

Arrivals and Maneuvering Procedures 
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Arrivals and Maneuvering Procedures 
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1 min./45-180 

Procedure turn area 

Secondary area 

Arrivals and Maneuvering Procedures 

TERPS vs. PANS-Ops 



Secondary area 

Primary area 

Course Reversal, Base Turn 
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 Timing ? 
 Defined Limit “10NM” ? 
 Altitude Loss 

Course Reversal, Teardrop Turn 
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050 

260 

200 

270 

230 

TERPS vs. PANS-Ops 
Course Reversal, Base Turn- Exception 



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

Course Reversal,  Racetrack 
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Course Reversal,  Holding in Lieu of 

TERPS vs. PANS-Ops 

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



Procedure Course Tracking, @ End of Final Approach 

½  Scale          VOR         ½  Scale      

   +/- 5˚          NDB           +/- 5˚ 

½  Scale           ILS          ½  Scale      

 ¾  Scale          GPS          ½  Scale 

    

 2/3 Scale     LPV/APV    ½  Scale 
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VOR/NDB   = 14.29˚  SPLAY 

VOR =    7.8˚     SPLAY 

NDB = 10.3˚     SPLAY 

Evaluated Airspace Final Segment, Non-Precision/2D 
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VOR/NDB   = 14.29˚  SPLAY 

VOR =    7.8˚     SPLAY 

NDB = 10.3˚     SPLAY 

Evaluated Airspace Final Segment, Non-Precision/2D 

LNAV = RNP X 2/RNP X 2 

LNAV 

✪ 

2 NM 

FAF 

LP 

✪ 

LP = Taper/Taper 

FAF 

TERPS vs. PANS-Ops 



350  No Final Approach Fix   300 

Approach Procedures, MDA (H) 

300  W/ Final Approach Fix  250 
250   LP/RNP APCH/LNAV    250 
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ILS Approach and RNP Compared 

LPV/APV 

Definition of 

Use for 

Evaluated Airspace 

OCA/ROC 

Speeds 

Visual Aids and Cues 

EVS 

X 

X 

X 

X

X 

X 

_ 

X 

X 

X 

X

X 

X 

_ 

ILS/ILS 
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Visual Approaches 

Definition of 

Use for 

Evaluated Airspace 

OCA/ROC 

Speeds 

Visual Aids and Cues 

X 

X 

X 

X

X 

X 

X 

X 

X 

X

X 

X 
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IAP Approach Protected Airspace 

Visual Approach  

Protected Airspace ? 
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Visual Approaches vs. Visual w/ Ground Track 
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Visual Maneuvering vs. Circle-to-Land 

Definition of 

Use for 

Evaluated Airspace 

OCA/ROC 

Speeds 

Visual Aids and Cues 

MDA vs. Descent Point 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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394‘AFL 

300‘AFL 

“C” 4.2 NM 
“D” 5.28 NM 

“C” 2.68 NM 
“D” 3.49 NM 

Circling Approaches and Maneuvering 

 1.7 NM 
 2.3 NM 

C C 

TERPS vs. PANS-Ops 

C C 



Pans-Ops 

  Acft Cat  Min Vis     MOC/HAA       Max Spd/ºAOB       2xR + Straight 

       C        2.0 NM     394/ 591 ft      180 KIAS/20º   3.70+.5 = 4.20 NM 

       D        2.5 NM     394/ 689 ft      205 KIAS/20º   4.68+.6 = 5.28 NM 

TERPS 

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

        C          1½ SM    300/ 450 ft    145 KIAS/20º    2.68+.5 = 3.18 NM 

        D          2.0 SM     300/ 550 ft    165 KIAS/20º  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) 

Circling Approaches and Maneuvering 
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 Azores 

Germany 
 

 Greece 
South Korea 

Japan 
Canada 
Mexico 

Venezuela 

 Saudi 
Arabia 



Intermediate Missed Approach 

Missed Approach Procedures, PANS-Ops 
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Missed Approach Procedures, TERPS 
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Constant Descent Final Approach Procedures, EU-Ops 
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Constant Descent Final Approach Procedures, EU-Ops 
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Instrument Procedure Design and 
Operational Differences 


