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FLIGHT VALIDATION OF LPV (SBAS)

O 1 Role and work profile of 02 Introduction as a Flight
FIU (Flight Inspection validation Pilot

Unit of AAI)

03 Pre Flight Duties 04 In Flight Checks

05 Post Flights Role
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Role and work
profile of FIU
(Flight

Inspection Unit
of AAl)

Short description in
succinct summary
(Introduction)

__ s ._
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FIU Fleet — Global SBAS Capability

All FIU aircraft fitted with SBAS receivers
Compatible with 4 major service providers:

« WAAS — USA
* EGNOS — Europe
SBAS * MSAS — Japan
Capability FIU « GAGAN - India
Fleet Ensures global interoperability and high-precision validation

capability




02. Introduction as a Flight Validation Pilot

< Validation of Pilot’s Job

<3. Validation Pilot Task

2. Design Criteria
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2.1 Satellite-Based Augmentation System (SBAS)

First AAI (FIU) successful SBAS procedure validation flight in August presence of DGCA officials on

Board dated 13t December 2022 at VIKG and DGCA approval for special Ops PBN-RNP (LPV) for
AAl,

= Collins

Orlent Vindov Ovly Sysbol Center FPLN

AHEAD 1o KGAGS, then furn LEFT 1o
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2.2 SBAS procedures validation
carried out by FIU

— Ao, OOVERNMENT OF INDIA

- OFF 'CEO TH‘DREC OR GENERAL
FrEatvw 7T REeE W SR & "‘ OF CIVIL ATION

FezTEw ol oyt & = OPP. SAF D‘Wu AIRPORT
- NEW DELHI-110 003
=% R=N-110003 =

1. After successfully conducted skt o 408 P20 0253
Kishangarh SBAS procedure validation ey ity

New Dehli - 110003

Flight and DGCA approval, AAI FIU has o e Ao o Spacil Opertons PON-RUP APCH Authrstion
successfully completed the following s R R IO AT
SBAS procedure Validation fl ight as :: ozev:‘ ‘;:‘:ﬁii :A:m“c CAR Qn:fw:f :es,:‘s:zrpa V1. LPV APCH approval is

ty of In

under: D s coh . LPV Minima 250 feet

Authorized for approaches

Reference is made to eGCA ref. FSD/OPM/202 1/0233 on the subject cited above

This approval is applicable to aircraft VT-FIU

(i) BelagaVI_ VOBM RWY 26/08 The above approval is without prejudice to the compliance of reqmre”venssbpuated

in the Aircraft Rules. 1937, Aeronautical Information Circulars and the applicable Civil

(i) Kandla- VAKE RWY 23/05 st Remucamers resing > Ssec

(iii) Jalgaon- VAJL RWY 27 )
(iv) Kolhapur- VAKP RWY 25 %
(v) Jabalpur- VAIB RWY 24 (Vikzaen Dov Dut

R
(vi) Porbandar- VAPR RWY 27 Director General Civil Aviation
#® (vii) Udaipur- VAUD RWY 26 wat e

i$57 3T T/ Vikram Dev Dult
(Viii) Surat- VASU RWY 04

ORRTS
Direcior General of Civil Aviatisa

Copy to: Guard file
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Pre Flight
Duties

Pre Flight
Duties as
Validation Pilot

vV V V V VY

Documentation & Briefing
Aircraft & Avionics Preparation
Calculations & Checks
Coordination & Safety

On Ground System Setup



3. Pre Flight
Duties

Sub Para 2.

Aircraft and Avionics
Preparation

A DRAFT

KANDLA (VAKE,
INSTRUMEN AERODROME ELEV 97 ft s
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2100 %39 & TCH 50
o THR ELEV 97
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WGS=84°")
Y ES
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In Flight
Checks

In flight
Validation
Task

G,
ik [CAO
*a,

1.

7.

Fly the LPV Procedure
with auto Pilot coupling
General Flying and Safety
Navigation and Avionics
Monitor

Flight profile execution
Monitor cockpit annunciations
Coordination with ATC and
Inspection Team

Key Checks during Approach




Collins

3040 LB 14.46W

/
01
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ABCVE
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lonospheric l foes o iniechiau
effect in India =4 —~ = E
resulted in ot elelele eiE e o ...
“loss of SH OO Mt -
integrity” ‘
during LPV
(SBAS)
procedure
validation on
SEVEFaI ——— T Leads to loss of SBAS integrity
occasions 2 i g LrVminimamaynotbe

« Pilots may see: "LPV Not Available" / “Integrity Lost” messages

; DEP = MFD MFD
LEGS \ARR EERF  MENU  ADV

lonospheric Effects on SBAS Integrity

India lies in equatorial anomaly
region — high lonospheric
disturbances

«

Scintillation & TEC variations
cause GNSS signal delay
and errors

o
<<
O

» Mitigation (AAI + ISRO): dense ground stations, signal monitoring,
dual-frequency GNSS




4.2

Key
Advantages

of SBAS
(Flight
Validation
Pilot’s View)

Lk |CAO
S

No temperature errors/restrictions unlike
RNP Approaches

RAIM

Vertical guidance without ground based
equipment

Wide area coverage

Integrity Monitoring

13
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Post Flight

Role

1.De-brief with procedure design team

2.Any anomalies observed

3.Procedure is not just compliant but
operationally safe and sound

4.Flight Validation Report Preparation as
per ICAO DOC 9906 guidelines

5.Conclusion

15
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Introduction

Aerodata
AFIS 1210

16
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Guidance
Material

Ensure
Standardization
Accuracy

Safety

ICAQO:

DOC 9906, Quality Assurance Manual for
Flight Procedure Design

= Vol 5: Validation of Instrument Flight Procedures

DOC 8071, Manual on Testing of Radio Navigation Aids

- Vol 2: Satellite Based Augmentation Systems (SBAS)

17



Qﬁg}gbase Distributiq‘r]”

’ o

03
Pre Flight

Custom FMS Data
AFIS Database

Flight validation with AFIS

IFP

AFIS Database

Arinc 424
Coding

FMS
Database
Packing

FMS Position :>

18



Pre Flight
(AFIS Database)

Waypoint KG405

Name
Description

Position Lat 26°30'28.2000" N JRly 74°42'16.1300" E WGSE4

Wpt Level et Wit Alt (MSL) 115824 m

o
<<
O

<

<

<

<

Make AFIS (Automated Flight Inspection
System) Database for Validation - FAS
Data, Coordinates of way points, Edit
each leg for RNP, HAL, VAL

Perform consistency and plausibility
checks

Provide means to identify procedure
design errors

Minimize risk of In-flight
discrepancies

19



04

In Flight
Check with

AFIS

-

20060300
13a088 UTC | 15,4055 EEST

) 00:00.00

20



In Flight Checks with AFIS

The AFIS records data for documentation and
for supporting flight validation pilots in the
overall procedure evaluation

T174.99°, 4 .00 NM

LIDMO T265.00°, 4. 17 NM

LPos FAS - LIDMO:.

<

<

<

<

FMS Navigation Errors

GNSS / GPS /SBAS Signal coverage and
Quality.

Deviation from the track must not be
more than +/- <RNP> NM, 95% of time

Waypoint, Bearing and Distance
accuracy

21



ancers ermers

RNAV Flight Track (Threshold Coordinates)

KG406

RNAV

FMS Latitude
FMS Longitude
FMS XTD
RNAV Sensor

NSE Horizontal
NSE Cross Track
NSE Along Track
TSE Cross Track
Vert. Track Dist.
Leg Distance

Leg Course True
Vert. Path Angle

Print date: Tue Dec 13 07:17:44 UTC 2022

Page: 48

RNAV AC VT-FIU', Comp

T049.56°, 11 48NM

y ‘AAIL Ops 'ND', Regulati ICAQ’, Schedule 'Commissioning’, Database: India’
FIS GNSS / GPS-4000 / GNLU-930, 7 Whpts: KGA04 KGOOE KGA05 FAF+FAS RWO5 FAF+FAS KGA06 KGAD7 KG404
20221213 07:09:43 #4, Inspection_2022-12-13_VT-FIU_MIKG LPV G D5A; GNSSREC, ONLINE

GARP

APos LTP/FTP - THR RWO0S5: 0.14m

RWNS! & | T049 56°. 7 15NM

T049 47°, 7. 25NM

ﬂ

aerodata
— Reference Position [NM] | S -0.001
@ -0.176

0001

( 0.180

— Frimary Position [NM]

KG006

4

APos LTP/FTP - THR RWOS: 0.14m

APos FAS - RWO0S: 0.27m

{T229.60°, 25 88NM

APos FAS - KG405: 0.06m

i

{

T139.43°, 7.00NM

........................................................... :—-..‘------“---»-~-----~--~<~~---~-~~-@ KGa04

AD-AFIS-200 V7.4.10

RWOS5 DH 258t KG405 KGO006 KG404
i 1 1 . L1
0 10

RNAV X Distance [NM]

22
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0]

—— SBAS VFOM [m]
——SBAS HFOM [m]

—— SBAS VPL [ft]
—— SBAS HPL [ft]

—— SBAS Used SV

vy
/ \"”—'\““m
4 1 r/\f

— SBAS Vertical Errar [m]

S AN

e

—— SBAS Harizantal Errar [m]

ALESI

LIDMO

VEOZS

12:53:20

12:56.40

13:00:00
Time [s]

13:03.20
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RMAN AC “T-FIU, Company "AAIN Operator WMDY Regulations 10405 Schedule Periodic!, Database: 'ADdefaultProc’ w
FIS GNSS, 13 Wpts: JL517 JL512 JLS11 JLS04 JLS03 JLS06 JLS05 JLS0V JLS02 JLS01 FAF+HAS RWO3 FAFHAS JLS08 JLS0E d t
20240321 06:20:45 #2. Inspection_2024-03-21_WVT-FIU_VAJL RNP Z WY 09, AHRS+GPS+H. OMNLINE aerodara

e e o
ASSSETE surceTY 04 bk

SEBAS Quality - 2 . S 3
: — FIS SBAS VIL(vPL) [m] S:_ 49.214
: —— FIS SBAS HIL(HPL]) [m] ? ?8 33;
@ 51014
1501
1001
e
50
] —
JL504 U503 JLS02
111
06:36:40 06 53:20 071000 07:26:40 074320 08:00:00 081540
Time [s]
Print date: Thu Mar 21 08:06:38 UTC 2024 Page: 9 AD-AFIS-200 W7 410




Graphlcs
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Satellite Trace of
Current Procedure

Start: 2022-12-13 05:33:06 UTC
End: 2022-12-13 06:11:56 UTC

Valid satellites
GPS #1
GPS #3
GPS #4
GPS #16
GPS #21

GPS #22
GPS #26

Print date: Tue Dec 13 07:03:44 UTC 2022 Page: 25

GPS #31
GPS #32
SBA #128 (GAGAN)
SBA #132
'[otal 1
\ 5|\
E

2/

AD-AFIS-200 V7.4.10
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Post Flight

» Discrepancy ldentification, if any
» Communication with Stakeholders

» Flight Validation Report Preparation as
per ICAO DOC 9906 guidelines

» Archiving Data Recording for future
reference

27
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