




AIRCRAFT ENGINEER  (RONOAF) 

PILOT WITH SAS (1990-2014) 

MD 80 INSTRUCTOR (1996-2005) 

INVESTIGATOR (2006-2014) 

DEPUTY DIRECTOR SAS SAFETY DEPT. 

CHIEF INVESTIGATOR (2007-2012) 

NOW: 

TECHNICAL SYSTEM MANAGER AT 

OSLO CONTROL CENTRE, RØYKEN. 

 

Knut Ø. O. Paulgaard 
 

‘LEO’ 



Mountain facility 

OPS room  

And 

 

Server room 

We also manage 125 radios on 25 sites 

3 VORs 

3 Radars (MSSR)  



Our region 



PART ONE: MD 80 to Gdansk 





3 flights, 100 days 
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Nkom control 24.2.2015 

GPS-freq: L1 (1575,42 MHz) 

og L2 (1227,60 MHz) 

One ‘hit’ mid centre of town. 

 



Illegal use of frequencies  

Nkom's frequency monitoring service supervises frequency use in 

Norway and documents illegal and/or improper use. 

  

Through targeted campaigns Nkom aims to identify non-compliant 

or illegal use of products that creates problems for frequency users. 

Products of this nature include mobile amplifiers, d-GPS 

transmitters and DECT phones.  

 

Nkom provides information to prevent illegal use of frequencies, but 

also campaigns against illegal use of frequencies, and follows up 

any detected issues with sanctions in accordance with the law and 

regulations. The sanctions imposed shall reflect the severity of the 

case in hand.  

 

 Spectrum strategy for the Norwegian Communications Authority  

2015-2016 
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RNAV APPROACHES 
AND  

NEW AIRPORTS. 

(PART THREE) 
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• RNAV GNSS (GPS)   

  





 

 

• RNAV (RNP) AR 

 





NPA 

•







NPA (Non Precision 
Approach)  
 
 
Temperature correction 
required for all altitudes 
below MSA. 
 
 
 
 LNAV minima only 
 





 

 

• RNAV GNSS (GPS)   

  





APV 











APV (Approach Procedure with vertical guidance)  
 
Must be within temperature limits 
In order to use LNAV/VNAV minima 
 
No temperature corrections except for 
minima (LNAV/VNAV) 
 
 
 
 
 
 
Note: If outside temperature limits use  
LNAV minima and procedure for NPA  
(non precision approach) 
 





GENERAL RNAV 

FLIGHT DECK PREPARATION 



GENERAL RNAV 

FLIGHT DECK PREPARATION 
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GENERAL RNAV 

FLIGHT DECK PREPARATION

•

•

•
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• LEGS Page 

RW32 

   314˚                      14NM 

TA601             160/ 2000 

   314˚                      5.9NM GP 3.00˚ 

RW32             123/ 102 

   314˚                      0.2NM 

(1200)           - - - / 1200A 

   150˚                               205/ 2000 

AH             205/ 2000 

 

 



GENERAL RNAV 

FLIGHT DECK PREPARATION 
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GENERAL RNAV 

FLIGHT DECK PREPARATION 

•
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PROGRESS Page 4/4 



GENERAL RNAV 

FLIGHT DECK PREPARATION

•
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RNAV APPROACH 

 FLIGHT DECK PROCEDURE 

•

•

•

•



 THERE ARE TWO ALTERNATIVES TO MONITOR YOUR LATERAL AND VERTICAL 

DEVIATION: 

 

 

1.

2.

RNAV APPROACH 

 FLIGHT DECK PROCEDURE 



RNAV APPROACH 

 FLIGHT DECK PROCEDURE 

•

•

VERT DEV 
        13 HI 



 
 

RNAV (RNP) AR 
 

APV  
Approach Procedure with Vertical Guidance 

 
 



RNAV (RNP) AR 
 















RNAV  (RNP) AR APPROACH 
PREPARATION 
 

1.

2.

3.

4.

5.

6.



NOTE MAX 
SPEED  160 
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RNAV GNSS  RNAV (RNP) AR NON ILS using FMC 

LNAV/VNA

V Minima 

LNAV 

Minima 

 
 
 

 
 
 

1. Track/Distance/Alt 
2. GP° 
3. RW.. on legs page 
4. Temp corr 

5. RAW data 
 
 

 
Exampel: any 
NDB- LLZ- VOR-appr. 

 

 

 
 

1. Track/Distance/
Alt 

2. GP° 
3. E/D at RWY THR 
4. Temp within 

limits 
5. RNP 0.3/125 

 
 

 
Exampel: 
AGH 

 

 

 
 

1. Track/Distance/
Alt 

2. GP° 
3. E/D at RWY THR 
4. Temp corr 

5. RNP 0.3 
 

 
 
Exampel: 
FRA HAN TXL HEL 

 

  
 

RAIM Prediction 
  
1. Track/Distance/Alt/S

pd 
2. GP° 
3. E/D at RWY THR 
4. Temp within limits 
5. VOR  -  OFF 

6. RNP 0.xx /125 if pos. 

 
 

Exampel: 
INN  ARN01R TOS 

 



Step 1. 

Legs page 

Step 2. 

Legs page 

Step 3. 

Progress page 1 

Step 4. 

Progress page  4 

NAV STATUS – next page 

Select VOR UPDATE - 

OFF 

Check approach RNP 0…. 

Enter VERT RNP 125 ft 
(Not applicable YA311-552) 

Check runway symbol 

to  

be collocated with E/D 

Check 

track/distans/alt/spd 

Check GP angle 

 

(Temp corrections to 

altitudes if using LNAV 

minima. 

 

Still on LEGS page select 

plan mode on nav display 

Procedure for checking the FMC setup before starting a RNAV  approach  
(LNAV minima or LNAV/VNAV minima) 

3 

0.30 125 
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November 2015 

All traffic in Sweden 

suspended. 

Norway control 

managed ok.. 

(ARTAS, ATM 

suRveillance Tracker 

And Server ) 



DETECTED A RARE ANOMALY IN TIME REPORTED BY THE GPS SYSTEM 

•
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VISION

GRADUAL RELIANCE 

A SUCCESSFUL SAFETY AND 
SECURITY ANALYSES. 

ACTION PAPER 

SCG/8/AP10 

28/04/2008 



The PBN Approach map tool has gone 

live 05 June 2012 

 

This new tool, developed by 

EUROCONTROL, illustrates the 

implementation status and plans for 

performance based navigation (PBN) 

final approaches in ECAC area.*. 
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