pAOPAS
Approach

rlaken
rland

eration Manager
torcraft Symposium



INDEX

1. Where

2. "History"

3. Instrument Approach Procedures IAP
4. Primary results of flight campaign
5.Take Home Messages



3 :
1. Where 2o

S ot ;
> i,.,ﬂzfr" a

Interlaken, Switzerland




1. Where

N s
oo

P

gBomgen

Unterseen. .
5= SRR

Thunersee

wildersuil




Hospital Interlaken
LSHK

N 46° 40' 51"
E 07° 50' 39"
1877ft




2. "History"

Interlaken = Challenging scenario
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2. "History"
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2. "History"

Validated the approach flying the centerfine, on course, at altitudes (3 times). See REGA Flight
Validation / Flight Trials — interlaken flight data ocutput, broken down for each segment, for all 3
flights for details, which include: Altitude, Ground Speed, Climb Rate. Climb Gradient, and
signal in space (SBAS quality) reporting PDOP, HDOP, and VDOP for each segment.

Validated the mountain
was outside/undemeath
the outer boundary of

the protected surface.

Validated the obstacle

! 1ce during the
Validated the curving ingress climb in the missed
area from the DAIMAP to approach 1o 2900° MSL
\\ b, landing.
‘\ q

Validated the mountain
was outside/undemneath
the outer boundary of
the protected surface.

Validated a hill in
the center of this




2. "History"
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2. "History"

I Coml:élex orography and PinS + RNP APCH not
weather enough to obtain
= Low freezing levels —

acceptable OCA/H at some

= High operation altitude places in Swiss Alps

= 24h rescue service _

J

rega£+§

PinS + RNP-AR



2. "History"
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3. Instrument Approach Procedures IAP

= Design technical requirements:

- APCH coming from Thunersee

MAS towards Brienzersee and return to IAF (avoid CTR Meiringen)
PinS + RNP-AR

RF legs based on AW109-SP RFM performance if necessary
MAX MACG 8%

MAX AOB 25¢°

MNM/MAX temp. -20/40°C parc TecnalogicBarcelona Nord

c/Marie Curie 8-14, 08042 Barcelona, Spain

Land: (+34)931828840 Fax: (+34)932917750

e www.pildo.com
HORIZ N 2020] .




3. Instrument Approach Procedures IAP

m RNPO.3
B RNPO.15



3. Instrument Approach Procedures IAP

® RNP 0.3
=
RNP 0.15



3. Instrument Approach Procedures IAP

Dual GNSS, dual FMS, dual air data
system, dual autopilots and single
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3. Instrument Approach Procedures IAP

[ MISSED APPROACH | AW 1 O 9 S P
LS405 HKO71 HKO7F LSHK Proceed via HKMO1, HKMOZ, V H I IAS 45 kt
{IAF) HKAD1 HKAD2 (IF) (FAP) (PinS/MAPt) HKMO3, HKMO4, HKMOS5, m I n
6000 5200 4900 4000 3200 0.8 NM to HRP  HKMOD1 HKMO1, LSHK, HKO7F, HKO7l,
HKAD2, HKAD1 and LS405.
Rornnne e, 1190, - Cross LSHK at 5000. MAX missed M INiNMum RF
"""""-r- approach ALT 5000.
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approach to MAX IAS GORt in RF HKMO3-HKMO4.
Increase to MAX IAS 120kt after this turn.
COR new char MAS IAS 60 kt
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3. Instrument Approach Procedures IAP

Main Design Deviations from ICAO RNP-AR FW Standards:

* PinS concept + RNP-AR

APCH RNP value < 0.3

MAS MACG > 2.5%

MAS MAX length with RNP value < 1.0 exceeded

* Tailwind considered in HKM03-HKMO04 RF turn

« Visual segment: construction and OCS penetration



4. Primary results of flight campaign
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4. Primary results of flight campaign
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Deviation from designed track [NM]

TSE < 0.025NM

0.08 Project: Slives |
Flight: 1/18.10.2017
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4. Primary results of flight campaign
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FSD

Horizontal FTE vs FSD
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ALT. STATIC

Flight # 2 no GNSS
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2nd FLIGHT No GNSS
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2nd FLIGHT no GNSS
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Project: Slives Flight: 2/ 18.10.2017

Route: L5405 (IAF) - HKAO01 - HKAO2 - HKO7I (IF) - HKO7F (FAP) -
LSHK (PinS/MAPt)- HKMO1 - HKMO02 - HKMO03 - HKMO04 - HKMO5 -
HKMO1 - LSHK - HKO7F - HKO71 - HKAQO2 - HKAO1 - LS405

— True Flight Path

— Navigation System
Flight Path HKMO04
(FMS - AHRS)  HKMO5

6.15 6.2 6.25 6.3 6.35 6.4

><105

TSE < 0.45NM

FTE small

NSE main



5. Take Home Messages

in order to better serve the community by helicopter
air rescue operation in AWQO, in remote and hostile
environment, we need in near future:

» Dedicated Helicopter RNP-AR PinS criteria (1cA0)

» Helicopter RNP-AR certification requirements (EASA)

» GNSS (not only GPS/SBAS) multi constellation
receivers (GLONASS) (EASA)

» ATC Service keep up procedural ability (EuroControl)






