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Helicopter procedures
Use of EGNOS for PinS and low level routes

Lars Erik Bragstad/Lars Amdal




Norsk Luftambulanse AS | NOLAS

National Provider of HEMS in Norway and Denmark:

* Aprox 15 000 helicopter missions pr year

* Aprox 6000 car missions pr year

* 70 HEMS crew

» 35 technicians

* Total of 200 employees

* 22 helicopters (AW 139, H145, H135 and EC 135)
* 16 bases H 24/7
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The customer
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We don’t do runways
...or flightlevels

ﬂ; NORSK LUFTAMBULANSE



We do this!

Dombds, Norway

MORSELUTTAMBULNSE | ENDB g5 may 2014 12-1 Copter RNAV (ghss) 114°
Morway Control North Morway Control South Dombds Local AMAY APPR designation
125,70 124,775 123,50 ENDB GPS 114°
Flnal Minlmum Ale MDAH) Hellport QNH: M5
Apen Crs DB801 DB803 Elev 2009 ft | sgopon
114° 4300 (2291 2460 (5 |V 1°E 178759

MISSED APCH; Climb on MT 12%°, At 4000 turn RIGHT to DB820 and enter holding (MHA 6500),

CONTINGENCY PROC; Cllmb an 1297 to 8000, Advlse ATC,

NOTE: FInal and Mlssed Approach MAX 145 70 KL,

m‘l-ll:& TRACKS ANC RADIALS AR5 MACNETIC,
ALTITUDES AN ELEVATIONS ARE [ FEET,
DISTANCES ARE IN MM,
N i

CAUTION | Steep descent fram TRA'S,
2 AN
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Mobe,

HH source, Profle, Cont. pro
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ASAR 510, (0 AURINKD  CHANGE: Freo,

MISAF gr 14,0% to 4000

MDA(H) 2460 (451)

MDA(H) 3430 (1421)

MISAP ar 4,2%

Chart
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State of the art equipment
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Low level IFR from the cockpit H145
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Enroute low level IFR network

_ HELICOPTER LOW LVL IFR ROUTES
3o LurTansuLANSETIENESTEN (g5 RNP1 (BASED ON GNSS) 21JUL 2018
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GNSS procedures

Lk

Lorenskog Hospital, Norway
Copter RNP NORTH DEPARTURE
UH410 1N, LUKUL 1N, INSUV 1N

NORSK LUFTAMBULANSE | ENLX 28 JUN 2019 10-3

Oslo Approach West ‘ Oslo Approach East Kjeller Traffic RNAV DEP designation
120.450 118.470 119.100 UH410/LUKUL/INSUV
Initial IDF MCA (H) Procedure Alt Heliport QNH:
Dep Crs LONDF Elev 556 ft  |HEMS wx
345° 792 (235) 2300 1744y |varR  4°E

UH410 1N: From IDF (LONDF) climb on track 345 to fiy-by LONOL, LONOZ then to UH410, Climb to 2300 (PDG 10.5%).

LUKUL 1N: From IDF (LONDF) climb on track 345° to fiy-by LOND1, LOND3, LOND4 then to LUKUL. dimb to 2300 (PDG 9.6%)|

TNSUV 1N: fFrom IDF (LONDF) dimb on track 345° to fiy-by LONO1, LOND3 then to INSUV. Climb to 2100 (PDG 9.6%).

NOTES: 1. Obstacle identification surfaces penetrated by trees either side of Visual segment tracks.
2. 70 KTS until past LONO1 3. RNP 0.3 required.
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5| 2300 UH410 —~ from Heliport to LONDF.
2300 LUKUL Initial VSDG 13.3% to 782ft.
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: e
732
9| . ~
PDG - varies ~a_Heliport 556
- 10 03
3 Gnd speed-Kts
é Ascent Gr (fi/min) FATO-IDF 13.3% (808 ft/NM) 675 810 945 | 1080 | 1215
5 Ascent Gr (ft/min) IFR segment 10.5% (638 ft/NM) | 530 640 745 850 955
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NORSKLUFTAMEULANSE | ENUH o1 MAR 2019 12-1
Oslo Traffic Oslo Approach East | Oslo Approach West EGNOS RNAV APPR designation
122.000 118.470 120.450 CH 59918 E28A |ENUH GPS 278
Final Minimum Alt DA(H) LPV MDA(H) LNAV | Heliport QNH:

Apch Crs UH401 UH402 UH402 Elev 300 ft | HEMS WX
278° | 1800 (1500) | 573 (273) 730 (430) |var  3°F

MISSED APCH: Climb straight ahead on MT 278°. At fly-over waypoint UH403 turn left direct to LX910

to hold (MHA 2100ft).
CONTINGENCY PROC: Immediate climb turn onte MT 180°. Advise ATC prior to entering controlled airspace.

MNOTE: 1. Final and Missad Approach MAX IAS 70 KTS. 2. RNP 0.3 3. Procedure located below Oslo TMA (2500).
4. Simultaneous use of RNAV approach ENUH 278° and ENLX 025° not autharized.

Ulleval Hospital, Norway
Copter RNAV (Gnss) 278°
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Transitions to approach from LFN

NOASK LUFTAMBULANSE 25 JUM 2018 RNAV Transition (Cat. H)
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ﬂ NORSK LUFTAMBULANSE Logg ut | Jens Fielnset

Map | IGA | Veerradar | SigWX | AnalyseWX | Satelitt | Kystvarsel | Sigmet/Airmet | Routeforecast | OPS-rom |
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Status September 2019

- Norway - Denmark
- 55 RNP approaches - 10 PINS LPV
- 18 LPV - 2 LPV in design
- 12 LPVin design - 8 PINS RNP departures
- 16 PINS dep procedures - Low level IFR network in
- Low level IFR network design

RNP 0,3 transitions
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ESSP LPV SBAS procedures

Norwegian Sea
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SBAS procedures

Lofoten Hospital, Norway

NORSKLUFTAMBULANSE| ENLK 09 NOV 2017 12-1 Copter RNP 3559 (LNAV, L|
ENLK AFIS/ VDF NORWAY CONTROL EGNOS RNAV APPR designation
120.50 126.45 CH 55011 E36A ENLK GPS 355
Final Procedure Alt MDA(H) LNAV DA(H) LPV Heliport QNH:
Apch Crs LK36F MAP36 MAP36 Elev 30FT HEMS WX
355° |1500 a0 | 480 cso | 330 ooy |ViR 5O coro) = | e N D
MISSED APCH: Climb straight ahead to RW03 and follow the RNAV missed a at 1500, norsk LurTamBuLanse | XZNK 09 NOV 2017 12-1 XZNK Transition RNP 068
CONTINGENCY PROC: Turn left to track 175 and climb to 1500 ft. Establish RADAR navigation NOTES: RNP 0.3 required. MAX IAS 120 K1S. QNH: ENLK VAR 50 E (2016
southeast towards ENBO. Contact ATC. HEMS WX XZNK VAR 70 E (2016
NOTES: RNP 0.3 required. Final and missed approach MAX IAS 70 KTS UNTIL LKMO2. T i 00 T /5 7 W' TSo00" N\/ T BRI o0 T T 79000
Required MACG 4.2% (255 ft/NM) | Departure: MAP36 (IDF) MNM ALT 350 BEARINGS, TRACKS AND RADIALS ARE MAGNETIC, ;., StoluSKoial Saes » ® :
i BT B R e [Ty Gl D : {
BEARINGS, TRACKS AND Lofoten é& LRV WNSTRP! e )ﬁ i :
RADIALS ARE MAGNETIC ~ v,? & ~
| ALTITUDES AND Hospital (H) i st
EVATIONS ARE IN FEET Grayda S
o i P
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b— 4500
| 2000 - Ad g v
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| s00 e
= e
| LASLO LK361
or ! 1500, <30>
: 0—0850
1 sl
L L SCALE 1:250,000 5022640
s o 1 2 3 4500
™
o 1 2 L} K s
SR B TR B : N—
REC.PROFILE | NMtoMAPt | FAF | 3.0 = 25 = 20 | 1 == 1.0 | 05 | o0 XZLK RNP3SS 6 Bs & g i
Vertical Profile 3.59| ALT (HGT) |1500¢1470) | 1390¢1365) 1210(1179) | 1020(993) | 840(807) | 650(622) | 470§436) | 28(4250)
Lol Mospital See Visual 5 10 15
LK361 o P T4 .- RNP 3555 14c/00' | 140/30" 1% o 15980" | | 16°/00" 169/30" | 17900 _
1F ' \l A\H i PLD WESSEX LTD
MAP36 from MAPI6
1500 LASLO MaPy "7 i
1500 BEVGH |25 6 @y 2
%) ;:
\‘, Procead Visually 4 MAP36
151 Helipost 30
& \\'llh:\"hnmg Radar | = W/O Airborne Radar
| LNAV MDA(H). MDA(H) 500 ( 70)
g LPV DA(H) 330 (3()()) DA(H) 500 (470)
d| usvrr | Gndspeed-kts | 'so | 60 | 70 | 80 | 90
2| : Descent Gr (e FAF-MAPE 3.50 .1%)| 310 370|430 | 500 | 560
PLD WESSEX LTD

=

NORSK LUFTAMBULANSE

MORWEGIAM AIR AMBULANCE



EGNOS APV-1 availability?
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HPL/VPL daily map

B.1.2 HPL/VPL Daily Map PRN 123136 - 12/06/2019 00:00:00 to 12/06/2019 23:59:59

VPL Percentlle 99% Map
PRN 123136 - 12/06/2019 00:00:00 to 12/06/2019 23:59:59
HPL Percentile 99% Map i

Latitude

Latitude

Longitude Longitude
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{*F { XZEV Transition RNP RWY17
Evenes, Norwa *F XZEV XZTC Transition ILS RWY01

2 y
NORSK LUFTAMBULANSE | ENEV/ XX XX XXXX XX-X Copter RNAV PESOS DEPARTURE RN ST 0N XX-X XZTC Transition RNP Z/Y 3500
ATIS APP TWR VDF RNAV DEP designation N TS ~ 3
126.025 120.100  [120.100(118.000)]  120.100 PESOS e e . S it
Initial IDF MCA(H) Procedure Alt [ THR35 QNH: B 7 7w i il : T
Dep Crs EVDO1 Ee M*go‘;f) ENEV
350° 730 (649) 1500 (1419) |rncichne 12| ATIS

DESCRIPTION: From THR35, climb to EVDO1 at or above 730", Then to EV17F and follow the RNAV
departure climbing up to 1500,

CONTINGENCY PROC: TBD

NOTES: RNP 0.3 and RF required. Set CDI to 0.3 NM. MAX IAS 100 KT. Obtain minimum Vy before
IDF. Procedure inside Evenes CTR.

by

A
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2

y
P

4 7 A f H_l'_'_L'_'_J ELEVATIONS ARE IN FEET.
S 7 fed T 0 U U T DisTances aRe inm.
ol il "//‘iﬁ'/' Lo Gy oy o ke il
Proceed visually 3500/ 0.8 EVDO1 EV17F
VSCG 13.3% (809 ft/NM) IDF
730
ik RF = 1500
0 '_.—350"
#v\%mﬂ.‘"--
3% s
J Pl o
S Elev 81" - THR3s 81— 08— F——2.4— s
P v
g Gnd speed-Kts 50 60 70 80 90 g /B 2
2| vis800m  |Ascent Gr (ft/min) FATO-IDF 13.3% (809 ft/NM) | 680 | 810 | 950 | 1080 | 1220 M o e I
&l Ascent Gr (ft/min) IFR segment 5% (304 ft/NM) [ 260 310 360 410 | 460 8 : a 1730 L 18°00" L 18930
PO WESSEX 1D PLD WESSEX LTD
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dvanced SBAS procedures
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NORBK LUFTAMBULANSE

ENMK 3000000 XX=X

RANSITIONS TO/FROM

KOKUK, RULAP and NELAT (RNP-1 LLR?
ENMK Transitions RNP 15

ENMK Transitions JAGFO ONE DEP

P Sy
b

NOTES: RNP 0.3 and RF required. Set CDI to 0.3 NM. | QNH: JAGFO VAR 5.1° E (2018)
MAX IAS 120 KTS. HEMS WX KOKUK VAR 4.5° E (2018)
1 l)ﬂfﬁ‘ [4 s -, muﬁq_g
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o
2 ot
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RULAP, /=11
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e f
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12
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e
40 £
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Y 5
2 &»s" 2100 RNTO1*
. “YkoKuk 2 Fo0
X o / I8y A0
Jess R e
3 ey _ . KoTo1 %, DT R
£ ; ] PRI,
i ‘ 5 AGFO “*.7 "
ji W/ il DEPeng
é £ 1 IR - SN s v~ - - S (s 0%
PLD WESSEX LTD
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NORSK LUFTAMBULANSE ENMK XX X0 X000 XX-X Copter RNP 151 LM
ENMS AFIS ENMS APP ENMS VDF EGNOS RNAV APCH designation
123.400 127.900 123.400 CH52322E15A | ENMK GPS 151
Final Procedure Alt | DA(H)LPV | MDA(H) LNAV Hehport FATO [ QNH:
Apch Crs MK15F MAP15 MAP15 S 1%3(20 Y ENMK HEMS WX
151° |2000 (1964)| 426 (390) [1660 (1624)| Annel Crange ENMS AFIS

MISSED APCH: Climb straight to MKMO1, then tumn right and follow the RNP m&ed 3]

at 2100',

CONTINGENCY PROC: X0O(XX.

NOTES: RNP 0.3 and RF required. Set CDI to 0.3 NM. Final approach MAX IAS 70 KTS.

H'ocedure below Helgeland TMA and part]ally inside Mosjoen TIZ.

T T

T

(*) Missed Approach:
After RNTO1, continue at
2100 up to RULAP.

See Transitions to/from
KOKUK, RULAP and NELAT
(RNP-1 LLR) chart (XX-X)

CAUTION:

High terain W of
FATO and zlong final
approach segment

BEARINGS, TRACKS AND.
RADIALS ARE MAGNETIC:
ALTITUDES AND
ELEVATIONS ARE IN FEET.
DISTANCES ARE IN NM.

Missed approach MAX IAS 85 KTS until MKMO03. Required MACG 8.0% (486 ft/NM, 4.6°).

Chart Version: 1.2

SOALE 175,000
e s R
Lk 3 /e
eyove o, NGRS D7 (1) et OIS
PROFILE |NMtoMAPt| FAF | 25 [ 20
Vertical Profile 5.00[ — ALT [ 2000 | 1760 [ 1430 |
MKISI  MKOSN MKO4N MKiSF —
2100 2000
JaGro| 12° f 151"'*\(;;;?
28207 P
1900 1870 skt
MDA(H) [ proceed VFR
15 1.1——1.2 .0 07" ENMK 36
[LPV__ | DA(H) 326 (390)
LNAV _[MDA(H) 1660 (1624)
TR Gnd speed-Kts 50 | 60 | 70 | 80 [ 90
Descent Gr (/min) FAF-MAPE 5.00 (87%)| 440 | 530 | 620 | 710 | 800

PO WESSEN LD



=) —

NORSK LUFTAMBUL ANSE XZTC/UNN XX XX XXXX XX_X

Tromsg Hospital, Norway
Copter RNP Z 3599 (LNAV, LPV)

ENTC ATIS ENTC APP ENTC TWR ENTC VDF EGNOS RNAV APCH designation
126.125 123.750  |118.300(122.100)] 123.750 |CH 62366 E36A| XZTC GPS Z 359
Final Procedure Alt DA(H) LPV MDA(H) LNAV | Heliport FATO QNH:
Apch Crs TC36F MAP36 MAP36 Elev 131FT eMs wx
o VAR SOE (2017)
3590 1500 (1369) | 381 (250) | 440 (309) |awruachanse 14| ENTCATIS
MISSED APCH: Climb straight ahead to MAT36 and follow the RNP missed approach at 1500',

CONTINGENCY PROC: TBD

-

NOTES: RNP 0.3 and RF required. Final and missed approach MAX IAS 80 KTS.

L e, |

- : e
P RN 1. U W W PO A WY -

Required MACG 4.2% (255 ft/NM). Procedure partially below Tromsg TMA.
é-..,,[;,....’......,,,,,..:.......,,,ﬁ.........,.4;....”..,,,5........
L 3 7

b1/ dikgd LRI
B Tcm{é ', MAT36 1

2100 &=

%mpas § B
V 3

= TC36I

A'nuNsARE IN FEET. ;
ANCES ARE IN NM.

SR et ) ol &y
PROFILE | NMto MAPt | FAF | 15 [ 0.5 [ 0.0
Vertical Profile 5.5°| “ALT (HGT) | 1500(1369) | 1260(1129) | 970(839) | 670(539) | 381 (250)
TC361 TC36F Tromss/Langnes Tromss Hospital
F FAF (ENTC) C\ FATO Elev. 131
H‘P36 THRO1 Elev. 27
\ 1500 & = »
1500 TCW10 RF st
MAT3E " R
:& < - [
g tommes
o(eed VR
28 1 06 Tromso Hospital 131° ? Aot

Chart Version: 1.0

With Airbome Radar W/O Airborne Radar

LPV DA(H) 381 (250) DA(H) 500 (369)

LNAV |MDA(H) 440 (309) MDA(H) 500 (369)
e Gnd speed-Kts 50 60 [ 70 [ 80 | 90
Descent Gr (fjmin) FAF-MAPY 5.50 (3.6%)| 490 580 | 680 | 780 | 880
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Tromse/ Langnes, Norway

NORSK LURTAMBULANSE: W7TC 300 XX OO XX-X Copter ILS RWYO01
ENTC ATIS ENTC APP ENTC TWR ENTC VDF APCH designation
126.125 123.750 118.300(122.100) 123.750 XZTC ILS RWY01
ENTC LOC Final Procedure Alt ILS DA(H) | Airport THRO1 | QNH:
TC Apch Crs TCO1F Refer to chart | Eev 27 FT1 LEMS WX
VAR 90E (2017)
110.900| 004° 1500 (1473)|AD 2ENTC5-1 auaichange  14'2| ENTC ATIS

MISSED APCH: See ENTC ILS RW

YO1

CONTINGENCY PROC: TBD

—
NOTES: RNP 0.3 and RF required. MAX IAS 120 KTS.

Chart Version: 1.0

Initial Approach, for Flnal APCH see AD 2 ENTC 5-1. Procedure partially below Tromsg TMA.

L 2 e e e
e i
DVOR/DME
TROMSO
DME
113.800 TRO
CHe6X TC v
&
) TCO1F
L . EAP ]
* DME 3.4 TC T
L - 1500
| 2 TCW10
. g Contour Legend | -
1500 <35> za
N : 082° 3000
RUDMU LAQ’ 25 2500
IAF R 2000
- NDB 1500 ]
1500 283 KBV 1000)
o 500
I B H
SCALE 1:200,000 BEARINGS, TRACKS AND
o 2 RADIALS ARE MAGNETIC. i
ELEVATIONS ARE IN FEET.
2 ¥ - 1 3 5 DISTANCES ARE IN NM.
T A A B SV e\ sl | SN ol

PLD WESSEX LTD



SBAS final approach




Vertical guidance
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LPV versus LNAV minima
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Radius to fix missed approach
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Figure 2-1 The NOTAM process
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The NOTAM chain
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