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Foreword by President, RWSI

Helicopter industry in India has been a slow starter and has been affected by inadequate
heli-infrastructure, regulatory support and sub-optimum use of modern technology. Helicopter
accident data in the country indicates that 67% of accidents were caused due to loss of control,
loss of situational awareness or controlled flight into terrain. These were all avoidable accidents

and could have been averted had necessary mitigating actions been put in place.

Analysis of the fatal accidents reveal that most of the accidents occurred due to bad
weather and highlight the lack of training and procedures required to negotiate weather. This
handbook brings out the necessity of adopting Performance Based Navigation to improve

capability of helicopters to negotiate weather and improve safety of operations.

Aim of this handbook is to disseminate the information to all professionals in the helicopter
industry as we pursue with the regulatory authority for necessary amendments to the existing

regulations.

Safe Flying

AS Butola
Air Marshal (Retd)
President, RWSI




Preface

Indian helicopter operations are evolving alongside global technological
progressions of platforms and airspace domain. Part of FANS (Future Air Navigation
Systems), PBN (Performance Based Navigation) enabled cockpits present operational
diversities operating under IFR. Adding clientele conveniences with 24 x 7 operations by
helicopters using GNSS (Global Navigation Satellite Systems; GPS/NavIC), with/without
SBAS (Satellite Based Augmentation System; GAGAN) is on the offer. It is only reassuring

that required equipping is already available on helicopters in Indian airspace.

Present-day majority helicopter operations under VFR have reasonable grey areas.
Meteorological conditions are known to be officially reported/forecasted and valid only in
vicinity of established airports. Mostly operating in uncontrolled airspaces (Class G),
helicopter crew under VFR resultingly comply with ‘Look and Avoid’ principle employing
meteorological data that is fundamentally an educated guess. Dynamic weather conditions,
limited value forecast at helipads/enroute phases of flight renders crew to negotiating

meteorological conditions otherwise fit for safe flying under IFR.

Operations under IFR being the safest don’t need substantiation. Contents of this
handbook is therefore an attempt to trigger deserving drive for higher acceptance of
operations under IFR. The motivation is founded on upgraded flight safety now possible
under PBN. RNP (Required Navigation Performance) based operations using GNSS help
emerging bandwidth of operational possibilities under IFR from heliports/helipads.
Employing specifically developed RNP based specifications for helicopters, flights under IFR
ex heliports (effectively 24 x 7) are feasible without ground-based navigation aids.
Envisaged business growth from such operations is a by-product bonus of emerging safety-

biased operational fabric.

Presented contents are not intended as alternative to formal instrument flying
training but a value addition for operators and cockpit crew. These might be as relevant to
crew operating under VFR since airspace awareness assists interfacing with ‘normally’ IFR-

oriented airtraffic controllers for a safer, operationally efficient ecosystem.

Safe Flights.

(Reach out for author — Peeush_Saini@yahoo.co.in, +919916654775)
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CHAPTER -1
LEGACY INSTRUMENT FLYING, AREA NAVIGATION
(RNAV) AND PBN (PERFORMANCE BASED NAVIGATION)

Guaranteed safety from terrain and human made obstacles constitutes core
strength of operations under IFR. It is helpful to accept that reported VFR conditions have
relevance only in vicinity of meteorological stations, usually at airports. Predicted enroute
conditions are thus educated guesses at the best. Without crew comfort levels to convert
VER flight under IFR, deteriorating meteorological conditions can easily develop into safety
critical. It is therefore recommended that capable helicopters must always adopt IFR
whenever practical, irrespective of reported weather. Operating under IFR in fair weather
shall keep helicopter crew in familiarity with operations to preclude recency-based

apprehensions when in need.

Flight plans filed as ‘Y’ or 'Z' rules are effective tools for operations ex
helipads/heliports to embrace the proposal. Helipad departures under VFR, followed by a
climb to IFR cruise altitude, and an arrival under IFR could be filed as a ‘Z’ flight plan. This

undoubtedly is a safer option than a pure VFR flight, if reasonably practical.

Chronology of instrument flying evolution helps in de-cluttering platform level
capabilities. The awareness is fulfilling for scope of operations possible with respective
helicopters. Motivations for procedural developments in IF (Instrument Flying)

environment could be observed through sequencing of following three identifiable stages.

Legacy Instrument Flying (Non-RNAV). Legacy instrument flying is based on raw
inputs (direct indications of NDB/VOR/ILS) from navigation sources. Ground-based aids
have been the bedrock of this evolution. Resulting navigation structure here depends on
physical location of beacons. Since navigation system errors increase with distance, wider
obstacle protection areas are required further away from these facilities. Navigation
involves linear position lines (VOR Radials), DME arcs or time-outs to determine spatial

positions. Fixes are plotted with combination of these cues to fly published procedures.

Area Navigation (RNAV). A fundamental breakthrough by creation of fixes by

name, latitude/longitude resulted with advent of RNAV. Route design is flexible as on-
board RNAV computers process navigation raw data also from GNSS (GPS/NavlC), in
addition to DME/VOR. On-board RNAV computer can store waypoints to be flown directly
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as well as enroute. Naturally, this upgrade is more convenient to be flown in comparison to
yesteryears’ legacy instrument flying. A shortfall however continues. In absence of
established design criteria for navigational accuracy/performance of RNAV computers,
computed paths are less repeatable and predictable. Consequential track dispersion
translates into wide obstacle protection areas and higher traffic separation requirements
are mandated as with legacy instrument procedures. Traffic under IFR is therefore

accommodated inefficiently, especially in terminal areas.

RNAV with PBN (Performance Based Navigation). RNAV concept enabled

aircrafts to fly on any desired flight path using on board database stored in RNAV
computers. Well specified navigation performance characteristics under PBN concept
permits smaller obstacle areas for IFP (Instrument Flight Procedures). Resultant flight paths
are repeatable, reliable and predictable, permitting efficient traffic density in a given
airspace.

PBN comprises of Area Navigation (RNAV) and Required Navigation Performance
(RNP). Simply put, RNP is RNAV with on-board performance monitoring and alerting
capability added. Under RNP, achieved navigation performance by the system is monitored
and alert flagged to crew if falling short of requirements. Currently, on-board performance
monitoring and alerting can only be met using IFR approved GNSS (GPS/NavIC) sourced to
on-board computer. Navigation Performance requirements of PBN are stated through
navigation specifications, dealt in more detail at chapter 3. Aforesaid elements are

tabulated for comparison and consolidation.

Order of

: Type of IF Advantages Highlights
Evolution L
Procedures/Navigation
A. Legacy Procedures — J Safer navigation | e Routes dependent on
Based on direct than flights operating location of Navigation Beacons;
signals from ground- under VFR. since flown via these beacons
based radio only.
Jggational aids. o Sub optimal routing.
. Optimisation
v * & impractical, since based on

physical location of beacons.

o Obstacle protection
areas are large as errors

increase with distance from
beacon; reduced traffic density.
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Ordef of Type of IF Advantages Highlights
=ilidien Procedures/Navigation
gatio
B. Area Navigation In__addition (to legacy e Sporadic wide variations
Procedures (RNAV procedures): - in flight performance and flight
Non-PBN)-.E.mpIolys 3 Less dependent paths.
sensor specific design . : - :
s on physmal Ic?catlon.of o Inability  to  predict
Navaids. Physical flying | behavior of on-board
over Nav aid locations is | navigation computers (RNAV
not mandatory. systems).

S| e Flexibility in|e Large obstacle
route design by varied | protection areas; inefficient
radio navigation | procedure design and traffic
systems (DME/VOR or| density.

GNSS) o Limited guidance to
o Ability to store | procedure designers for IFPs
routes on board in a| (Instrument Flight Procedures).
navigation  database,

reducing cockpit

workload (RNAV

computer).

C PBN based ‘Area | Inaddition (to above): - | °® i eased T f0|.'
’ Navigation’ (PBN) — |e Repeatable, SlEl as;urance iy
Navigational reliable and predictable RS cesigniprocess.

performance flight tracking. J Sound knowledge of on-
characteristics are |e Smaller obstacle | board navigation system and
adequately specified. | assessment areas; higher | procedures required by cockpit
Systemic  control traffic density  and | crew is essential.

facilitates error | procedure design

bounding and | flexibility available.

mitigation of previous

disadvantages.

Since RNAV computers (with/without PBN) are becoming available in contemporary

helicopter cockpits, it may be useful to conclude this chapter with a brief comparison vis-a-vis a

typical FMS (Flight Management System) found on-board jetliners.
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On jetliners, a FMS provides primary navigation, flight planning, optimized route
determination and enroute guidance. Interrelating navigation, flight planning, trajectory
prediction, performance computations and in-flight guidance, it determines feasibility of
flight profile planned by crew. Solution from intertwined navigation and performance
calculations considering aircraft configuration, runway conditions, reported winds and all-
up-mass for achievable vertical/horizontal is thus available through FMS in a jetliner

cockpit.

For helicopters, feasibility assessment of vertical profile in consideration of
performance is usually a simple crew function and therefore rationally excluded from FMS.
Residual fuel management and navigation associated functions (horizontal and vertical
profiles) areoffered in majority of FMS in contemporary helicopter cockpits. Primarily, such

FMS are area navigation (RNAV) computers with/without PBN certifications.

Notwithstanding interface levels between aircraft and helicopter crew through
FMS, it is still a complex equipment. A profound knowledge by helicopter cockpit crew of
FMS is therefore very strongly recommended, as may also surface in chapter 2 dealing with

IFP (Instrument FlightProcedures).
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CHAPTER - 2

ENROUTE AND TERMINAL PROCEDURES - HELICOPTERS

Instrument flight procedures (IFP) are developed to guarantee mandated obstacle
clearances and reviewed periodically to stay valid. Air traffic services on the other hand keep
traffic safely separated in accordance with applicable flight rules (IFR/VFR); Para 1.4 of AIP India,
ENR 1.4-1. Applicability for traffic separation under VFR could be a revelation in context being
procedurally mandated only in Class 'C" airspace. For VFR traffic, 'Look and Avoid’ principle
applies. Guaranteed clearance from obstacles and traffic is therefore packaged only for traffic

under IFR.

Terrain, traffic and weather hazards are primary causal factors for aviation accidents and
must be offset for helicopter operations wherever feasible. Weather avoidance rests with
cockpit crew assisted by METARS/TAFs reliably accurate in vicinity of reporting stations, usually
airports. Enroute and destination forecast for helicopter operations is then largely based on
innovative use of social media platforms or Apps. IFPs in this ecosystem offer mitigation
opportunities against hazards to practical extent. It encompasses enroute, arrival, departure and

approach phases dealt individually in different sections covering enroute and terminal phases.

Enroute Phase

Flying an ATS route guarantees obstacle clearance, communication and navigation
coverage from ground-based aids. If a route involves altitudes > 10,000ft, it surfaces as a barrier
for unpressurised helicopter cockpits. ‘Direct routing’ then could be an acceptable alternative
especially through IFR approved GPS. Relevant altitudes are depicted below.

GRID Minimum off Rout
Altitude (MORA)

CARTWRIGHT ;
D]15.6 CRT

j

(M) CABOJ
N26 08.3 ;@
w014 38.6

MRA 7000

KEITH
N25 58.5
W014 02.6

Minimum Enroute Altitude (MEA)

CANARIES
RADIO
119.30
129.10
130.95
SELCAL
(Direct Dial)
00870-763-041-733
00870-763-041-734

ROYAL
N25 00.0
WO015 47.2

Minimum Obstacle
BITUX
A Clearance Altitude (MOC

ANARIES GCcc
FIR (G) /UIR ()

GPS Minimum En route Altitude

D
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An IFR approved GPS or GPS based RNAV (Area Navigation) system can ensure accuracy
of navigation under IFR even at lower altitudes owing to its principle of operation. However,
obstacle clearance here merits selection of altitudes in accordance with para 5.1.2 of Section g,
series C, part | of DGCA’s CAR. Selected altitude must be above MOCA (Minimum Obstacle
Clearance Altitude), if following track of a published ATS route, or above MORA (Minimum Off

Route Altitude) for '‘Direct’ routing.

Direct route is planned outside of ATS routes keeping clear of
Prohibited/Danger/Restricted/Temporary reserved (TRA)/Temporary segregated areas (TSA).
MORA is a readily available figure and preferred for determination of minimum IFR altitude in
accordance with said CAR. This is a pragmatic approach related to (un)availability of updated
terrain/obstacle maps in India. If updated maps are available, cruise altitude selection for IFR

flights can be determined by considering terrain/obstacles for plotted course as under.

[#5.1.2 Minimum levels (Refers to Section 9, series C, part | of DGCA’s CAR)

Except when necessary for take-off or landing, or except when specifically authorized
by the Director General, an IFR flight shall be flown at a level which is not below the

minimum flight altitude established by the State whose territory is overflown, or,

a) over high terrain or in mountainous areas, at a level which is at least 600 m (2000
ft) above the highest obstacle located within 8 km of the estimated position of the
aircraft;

b) elsewhere than as specified in a), at a level which is at least 300m (1000 ft) above

the highest obstacle located within 8 km of the estimated position of the aircraft.]

Since a majority of helicopter flying is non-scheduled, it is always a good idea to talk with
departing as well as destination ATC/WSO to avoid in-flight surprises. Querying about likely
departure instructions or how would you be routed-in for ILS/VOR/RNP approach at destination,
helps cockpit preparation. Contrarily, unprepared/unanticipated clearances may entail cockpit
configuration during busy periods of flight and may even upset fuel margins at destination.
Applicable typically to helicopters, fuel criticality may not be an initial consideration by ATC for
deviations unless stated by crew. Reviewing landing fuel before accepting deviations must be on

the checklist.
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Awareness about aircraft approvals and permitted operations is essential for cockpit
crew to accept ATC clearances. For example, if clearance is received from ATC for an RNAV1
arrival route for a non-approved helicopter, ATC must be advised with 'Unable RNAV’ RT phrase

and subsequent request foralternate instructions (usually vectoring) be placed.

Terminal Area Procedures: Departures

Operating minima established in operations manuals are obligatory. Relevant regulations

to assist crew decisions for departures are listed with references.

Description Authority

The PIC shall not commence take-off, unless the weather conditions | Para 2.1.2, Appx A of
at the heliport of departure are equal to or better than applicable | CAR 8/O/4 (Section 8,
minima for landing at that heliport, unless a suitable take-off | series O, part1V)

alternate heliport is available.

For Performance Class 1 operations, an operator must establish an | Para 2.3.1, Appx A of

RVR and visibility respectively (RVR / Vis) as take-off minima with CAR 8/0/4
e No lighting and no markings (Day & Ni) - 2000m,

e Runway edge/FATO lighting and centre line marking (with
and without RVR info) — 55om

For Performance Class 2 operations onshore, the PIC must operate | Para 2.4, Appx A of CAR
to take-off minima of 2000 m RVR / Vis and remain clear of cloud | 8/0/4
during the take-off maneuver, until reaching Performance Class 1

capabilities.

Special VFR flights may be authorized by ATC, ... if the visibility is | Para1.2.1, Appx A of CAR
not less than 1000 m for Performance Class 1 and 2 helicopters, and | 8/O/4

not less than 1500 m for Performance Class 3 helicopters.

Note: - If helicopter AUM (All up mass) exceeds RFM’s Cat A criteria, it’s operating under

PC3 (and not under PC2). Corresponding regulations apply.

Departures under IFR demand prior planning to ensure mandatory obstacle clearances
since SIDs aren’t a viable option for helicopter operations nor are published for majority of
airports. This planning involves considerations for minimum rate of climb, direction of ‘first’ turn

after takeoff (right/left) and determination of obstacle clearance altitudes to safely reach
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published MSA (Minimum Sector Altitude). Non-SID departures haven’t been promulgated in

India. Based on references mentioned against each, safe procedure options are tabulated

below.
Description Reference/Authority
Min ROC at 70 kts — 354 ft/min, 120 kt — 608 ft/min Procedures are  not
1. Straight Departure Takeoff to follow published reciprocal | stated. ~ Options  are

track of final approach course for opposite runway. Climb to MSA

within assessment area i.e. max published DME distance from
facility along selected takeoff direction. If unfeasible, consider
options 2 or 3.

Note: - MSA sector extends by snm at published boundaries as buffer.

2. Turning Dep 1 Maintain take-off heading to achieve 4ooft

altitude above DER (Departure End of Runway) elevation with above
ROC. Turn ‘away’ from charted obstacles on approach plate to MSA
overhead. Missed approach procedure could offer cues for preferred
turning direction with distances. <<Turn area obstacle clearance as

under>>.

3. Turning Dep 2 Maintain take-off heading till 4ooft altitude

above DER elevation with above ROC. Turn away from charted
obstacles on approach chart to enroute course. Missed approach
procedure could provide cues for preferred turning direction. << Turn

area obstacle clearance as under>>.

based on ICAO Doc 8168
Vol ll, Part |, Sec 3, Ch 4 &
8.

Determination of Turn Area Obstacle Clearance

Minimum obstacle clearance in turn area is greater of
1) 75 m (246 ft) (CAT H, 65 m (213 ft)); and

2) 0.008 (dr* + do)

For 0.008 (dr* + do), dr* is the distance measured along the
departure track corresponding to the point on turn initiation area

boundary where distance do is measured; ‘do’ is the shortest

ICAO Doc 8168 Vol I,
Partl, Sec3, Ch 4

Page 12 of 26




Description Reference/Authority

distance from the turn initiation area boundary to obstacle. (See

diagram)

Example: -

Considering conservatively, obstacles up to 2nm from centerline of
departure instead of boundary for ‘do’ and 2nm from DER (dr), 213 ft
clearance of first case is adequate {{1 nm = 6076 ft; 4 x 6076 x 0.008 =
194.432ft}}. A 300ft obstacle clearance is adequate for first-turn
during departure in this case.

Note: - Scale for determination of obstacle distance wrt runway

centerline is available on approach chart.

A, = obstacle Runway cenfre line
d, = shortest distance
from cbstacle to
boundary of turn .
intiationarea 7 LN

—————

Distance necessary
for the departure

h AL
D T TP . s, S|
.

Centre line

Figure I-3-4-2.  Area 3 for omnidirectional departure

Destination Alternate Heliport

Typical endurance of helicopters is incapable of meeting destination alternate requirements
in an environment developed for aeroplane endurance. Para 2.3.4.2.1 of CAR 8/O/IV offers an
alternative to fly under IFR without a destination alternate but abiding to PNR. Similar latitude

is available vide Para 2.6.2.2 read with Para 2.8.3.3 of CAR 8/O/V for General Aviation.
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Para 2.3.4.2.1 of CAR 8/O/IV is quoted for ready reference as under: -

"2.3.4.2.1 For a flight to be conducted in accordance with IFR, at least one destination alternate

heliport shall be specified in the operational flight plan and the flight plan, unless:

(a) the duration of the flight and meteorological conditions prevailing are such that, there is
reasonable certainty that, at the estimated time of arrival at the heliport of intended landing, and
for a reasonable period before and after such time, the approach and landing can be made under

visual meteorological conditions, as prescribed by the DGCA; or

(b) the heliport of intended landing is isolated and no alternate is available. In such cases, a point

of no return (PNR) shall be determined.”

Terminal Area Operations: Approach Phase

It would be rare to expect helicopters slotted for an SID/STAR procedure owing to lower
speeds. A typical helicopter flight under IFR may begin with IFR departure, followed by ‘direct
routing’ and IAP (Instrument Approach Procedure) into destination. It is in order to accept IFR
departure/arrival clearances without published SIDs/STARs. An IAP is charted to permit safe
descent from MSA to Missed approach point (MAPt) where visual segment commences for a

subsequent landing.

In absence of published transitions from enroute structure to approach phase, crew must
factor obstacle clearance requirements using either MORA or MSA. Traffic from enroute
structure uses a homing beacon (VOR in example below) maintaining above MSA till IAF (Initial
Approach Fix). Approach phase begins at IAF followed by sequential step-down altitudes

segmented for intermediate approach and final approach.

Descent profile from IAF (Initial approach fix) onwards is compulsorily along a defined
track for guaranteed obstacle clearance and mandates ATC clearance. It therefore implies that
should crew deviate more than laid down tolerances from published tracks (usually half CDI
scale; Course Deviation Indicator), the next available safe altitude is MSA. Published altitudes
are minimum and inviolable, i.e., a *higher’ than published altitude may be accepted, but a lower
than published altitude shall infringe obstacle clearance and therefore unacceptable for safety.
Management of published vertical profile becomes increasingly critical when nearing final
approach fix (FAF) especially for ILS to avoid capturing higher ‘false’ glide slope. A missed

approach is warranted for any deviations exceeding established criteria.
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Some governing regulations relevant to approach procedures are tabulated as under. A

walk-through example of a VOR based approach is later discussed.

Serial Description Authority
No

& . For all NPAs published with approach path angle, when | Para 2.4, 3, 4.9
approaching MDA, pilot has two choices: continue the descent to | & 4.11 of OC 2
land with required visual references, or execute a missed approach, | of 2014 on
not allowing the aircraft to descend below the MDA. It does not | CDFA.
apply to APV approaches and precision approaches such as ILS,

GLS, and PAR. (NPA = Non precision approach, APV = Approach
procedure with vertical guidance; PBN IAP)

. No level off is permitted when using CDFA. A Vvisibility
penalty of 200 m for Cat A and B, 400 m for Cat C and D aeroplanes
will apply to the published approach minima if operators do not use
CDFA on NPAs.

2 The PIC should have gained experience of 100 hours on type for | Para 2.3.1,
using limiting RVR Jvisibility. Till then Restricted Operating Minima | Appx A of CAR
(ROM) will be an additional 40om to applicable Visibility/ RVR. | 8/0O/4
ROM=Normal OM Visibility/RVR + 40om

3 An instrument approach shall not be continued below 300 m (2000 | Para 2.4.1.2 of
ft) above the heliport elevation or into the final approach segment | CAR 8/0/4
unless the reported visibility or controlling RVR is at or above the
heliport operating minima.

g An operator shall not use an RVR of less than 1000 m for a visual | Para 6.1, Appx
approach. A of CAR

8/0/4

5

For helicopters, the touch down RVR is always controlling.

Para 2.4.1.5 of

CAR 8/0/4
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Variations in IAP chart nomenclature as Z/Y/X (sequenced in reverse alphabetical order

with most preferred procedure as ‘Z’) differs only in initial and intermediate segments. So, if

vectored by ATC it is good to load any prefixed approach on RNAV computers with ‘vectors’ as
transition. (For non RNAV cockpits, correct frequency, course and DA/DH selections are good to

proceed)

—wr. EFFESEN

PR BHUBANESWAR, INDIA
7oEc 18 (13-2)

VOR I Rwy 32

VEBS /BEI

EHUBAMESWAR

AT Apranch COrTToN Tt Tt S p
) 268 | JE——— Minimum Sect Altitudes (MS
B | | mat | am | sesens| 2
g 13s 315° | 16007 ey | B0 By 12 | T
i ition i §|mmsen arce: Climb STRAIGHT AHEAD to 2000°, then climbing [E
Hellcopter POSItlon Inexample Eh.lrr LEFT to join WVOR hodng at 25007, or &as directed. "\:\t&'f‘l'?ﬂ/f

Final Approach Fix (FAF)

Missed Approach Point (MAPt)

EirSat P

THAE regul

Ry Elav: 4 hfa

» lwend: By ATC

I'.'l
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A walk-through on a published IAP brings out available flexibility of helicopters flying an

approach. Under discussed is intended to highlight possible optimisation of helicopter

operations.

Consider approach into Bhubaneswar through VOR Z Rwy 32 flying on heading 160° at
3200ft (applicable MSA). For simplicity of mental DR, cruise speed is 120kt and holding speed is

6okt. Brief

Initial Approach Fix (IAF)

Intermediate Fix (IF)

AMCES: Ao e

I simwiin, 199, 3010, AL hiieT Bl

the

approach

and

have

a checklist
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for each approach segment. This simplifies procedures and timely cockpit activities. Reconfirm
AOM (Aerodrome operating minima) compliance wrt reported visibility/RVR; refer marked box

at the bottom of approach chart placed above.

Management of vertical profile is a consideration usually undervalued by helicopter crew.
As it emerges from underlisted possibilities, helicopters in approach phase afford more flexibility
vis-a-vis aeroplanes attributed to their lower speeds. Three possibilities are placed for VOR Z

Rwy 32 approach.

(1) In the example, published approach via ‘overhead’ is taken first. Approaching
overhead BBS VOR at 3200ft, an option to either descent in holding pattern or by
reducing speed along initial approach course of 123 degrees to 2500ft could be
considered. If the resulting ROD from 3200ft to 1600ft is along course of 123 degrees
is unacceptable, a descent in holding pattern must be opted. Here, with 120 kt on
course of 123 degrees, 7 nm distance shall be covered in 3.5 minutes. Descent with

sooft/min from 3200ft to 1600 ft without any changes in speed should be possible.

Intercepting published approach path at other than IAF is also feasible using on-board
RNAV computer (with/without PBN). Employed to avoid weather or manage endurance more
efficiently, this is an acceptable procedure if permitted by ATC. Executing these options
demands prior planning, cockpit briefing and preparation. It is very important to factor that
descent below MSA before establishing on a published course is not permitted. For the two
examples below, crew must secure ‘permission to intercept final approach track through own

navigation’ from ATC.

(2) Direct interception of Intermediate fix (IF) at o7 DME on R123 BBS — The option
requires a descent from MSA of 3200ft to 1600 ft between IF and FAF. This 2.2 nm
distance (7nm-4.9nm = 2.2nm) does not offer a convenient straight-in descent profile.
Descent here is possible inside of IF to maintain helicopter within protected area. A
Rate 1 turning descent (3 deg per sec) within o7 DME of BBS VOR, and direction-
oriented with published ‘base turn’ at 60 kts could be considered. Adjustments to

stabilize helicopter adequately before FAF should be pre-planned by crew.

(3) Thirdly, seek ATC's clearance of ‘own navigation’ to cross Rogo BBS (Radial 090
BBS) at about 15nm BBS VOR. This option permits on-course descent to 1700ft being
sector MSA. This is a better option necessitating descent of only 100ft in 2.2 nm

distance (between IF and FAF) and optimized for track miles.
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Above methodology to manage vertical profile (altitudes) may be invoked as deemed fit
by the crew on situational demand. While procedurally feasible a robust communication with
ATC, knowledge of other traffic, pre-briefing of maneuvers (approx. 15 min prior to IAF) and

checklist execution at precise points in approach phase is essential.

When approaching touchdown keep aerodrome layout charts handy especially at
unfamiliar airports. Review ‘landing point’ clearances (usually made to helicopters) before
acceptance to avoid traffic obstruction situations. For e.g., landing at Rwy 25 for Patna airport
usually has ATC requesting touchdown at threshold for quick runway vacation. Aerodrome
layout awareness helps crew adjust for speed at/after DA for ILS Rwy 25; else an overshoot till

middle marker shall be agonizing for traffic awaiting ‘line-up’.
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CHAPTER -3

PBN (PERFORMANCE BASED NAVIGATION) AT A GLANCE

Need and evolution of PBN was briefly discussed in chapter 1. With a fairidea of
evolution backdrop, RNAV, FMS and IAPs, a discussion on PBN framework is undertaken. PBN
concept enables repeatable, predictable and reliable flight paths computations through RNAV

computers direct to waypoints/fixes or flying stored databases efficiently in an airspace volume.

This chapter takes an operations relevant approach from bottom up. Further study could

be done with ICAO Doc 9613, an exhaustive document for in-depth matters.

Legacy IFR operations were not demarcated based on flight phases. An IFR certified crew
and aircraft could thus execute operations irrespective of flight phases without additional
approvals. PBN based operations are however distributed amongst Navigation specifications
(NavSpecs). Approvals are required separately for all phases of flight and scope of operations.
DGCA vide CAR Section 8, Series S, Part IV lists out Operational Circulars (OCs) for each

NavSpec separately, although a couple of other OCs are published as standalone documents.

Three elements are considered most relevant wrt PBN - NavSpec, its applicability with
phases of flight and peculiarities of PBN concept. Applicability of NavSpecs under PBN concept
distributed amongst enroute (oceanic/remote & continental), departures, arrivals and approach
(including missed approach). Figure below is a schematic layout of this flight-phase wise

distribution.

RNAV2 \  RNP4
" OCEANIC
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NavSpecs under PBN are segmented as flight-phase and scope dependent as tabulated.

5 5
2 2 2
1 1 1 1 1 1
4
2 2
1 1 1 1 1
2 2o0r1 1 1 1 0.3 1 1
1 1 0.3-0.1% 1
1-0.1 1-0.1 0.3-0.18 1-0.1
0.3 0.3 0.3 0.3 0.3 0.3

Table 1 - Flight Phase based Applicability of NavSpecs under PBN

NavSpecs in first column of above table are the core domain of operational departments.
These are a set of aircraft and aircrew requirements needed to support PBN operations within a
defined airspace. Categorised under RNAV or RNP, NavSpecs that require ‘on-board
performance monitoring and alerting’ are termed RNP NavSpecs; the rest are RNAV NavSpecs.
Each NavSpec details four major attributes for grant of operational and airworthiness approvals

by DGCA.

a) Required performance of RNAV/RNP system in terms of accuracy, integrity and

continuity;
b) Functions availability of RNAV/RNP system to achieve required performance;

c) Navigation sensors, integral to RNAV/RNP system, that may be used to achieve

required performance;

d) Flight crew and other procedures needed to achieve performance mentioned of

RNAV/RNP system.

While compliance demonstration to NavSpecs may not directly involve cockpit crew,
knowledge of NavSpec is essential to remain compliant with embedded procedures. These
could involve limitations for manual entry of coordinates during terminal area operations or FAS

modification.
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Unique Aspects of PBN Concept

= Some navigation specifications include requirements for vertical guidance using
augmented GNSS (GPS/NaviC) or Barometric VNAV (Baro-VNAV). However, these
requirements do not constitute vertical RNP which is neither defined nor included in PBN

Concept.

& For oceanic/remote, en-route and terminal phases of flight, PBN is limited to operations
with linear lateral performance requirements. In the approach phases of flight, PBN
accommodates both linear and angular laterally guided operations. Guidance to fly the

ILS/MLS/GLS procedure is not provided by RNP system.

F®  |tis possible that a sequence of RNAV and RNP NavSpecs is used together. A flight may
commence in an airspace using an RNP 1 SID, transit through enroute continental and then
oceanic airspace requiring RNAV 2 and RNP 4, finally culminating with terminal and approach

operations requiring RNAV 1and RNP APCH.

= Because specific performance requirements are defined for each navigation
specification, an aircraft approved for a particular NavSpec is not automatically approved for any
other NavSpec. It may seem logical for example, that an aircraft approved for RNP 1 be
automatically approved for RNP 4; however, this is not the case. Aircraft approved to more
stringent accuracy requirements may not necessarily meet some of the functional requirements

of a NavSpec having less stringent accuracy requirement.

> NAVAID infrastructure refers to ground or space-based NAVAIDs mentioned in each
NavSpec. Ground-based NAVAIDs include DME and VOR, space-based NAVAIDs include
GNSS/SBAS.

o Augmented GNSS (SBAS) is mandatory for LP and LPV lines of minima. GNSS only
permits access to LNAV and LNAV/VNAVlines of minima.

F*  NavSpecs for 'RNP APCH using augmented GNSS’ and 'RNP 0.3’ are solely based on GNSS
(with/without SBAS). RNP 0.3 has been specifically developed for helicopters.

“¥*  Currently, PBN aims to harmonize longitudinal and lateral performance requirements (i.e.
2D) for both RNAV and RNP specifications, though in future 4D trajectory based (time based)

operations may be included.

= RNP APCH NavSpecs facilitates access to four lines of minima under two categories, 2D
and 3D/APV (Approach with vertical guidance) viz 2D - LNAV, LP; 3D/APV - LPV, & LNAV/VNAV.

Refer flow chart.
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{without vertical guidance) (with vertical guidance)

Localiser
Lateral Localiser Lateral/Vertic Performance
Navigation Performance al Navigation with Vertical
Guidance

"@® Coverage for APV (Approach with Vertical Guidance; 3D) and RNP o.1 in India is as under:

- (https://gagan.aai.aero/gagan/content/fag-o)

APV 1.0 Performance RNP 0.1 Performance

Owing to nature of helicopter operations in remote areas beyond coverage of ground
based navigational aids, '‘RNP APCH using augmented GNSS’ and '‘RNP 0.3’ Nav Specs are
optimally suited for an end-to-end IFR structure for helicopters. Resulting from PBN concept,

thissubject is dealt in chapter 4.
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CHAPTER - 4

PBN RELEVANCE FOR INDIAN HELICOPTER OPERATORS

RNP APCH using augmented GNSS and RNP 0.3 are the most relevant NavSpecs for
helicopter operations in India. Point in Space (PinS) procedures are based on RNP APCH
NavSpec. Along with RNP 0.3 NavSpec these are envisioned to bring about major reforms in

helicopter operations worldwide.

A PinS approach is an instrument RNP APCH procedure flown to a point in space. An
approval for ‘RNP APCH using augmented GNSS' through DGCA’s OC 03/2016, Revision 1, is
required for PinS approaches in India. Based on GNSS (with/without SBAS), PinS approach
procedure may be published with lateral navigation (LNAV) minima (requires GNSS only) or

localizer performance with vertical guidance (LPV) minima (GNSS+SBAS required).

Lines of minima available for Helipad operations under PinS concept

RNP
APCH

(without vertical guidance) (with vertical guidance)

Localiser
2D el 2 Lateral caliser v Performance
Navigation erformancy Wav ior with Vertical
Guidance

Just like a conventional IAP for a runway, PinS approach procedure includes a visual
segment following an instrument segment. The visual segment includes either a “proceed
visually” instruction or a “proceed VFR” instruction from (Missed Approach Point) MAPt or

decision altitude/height (DA/H) to heliport or landing location.
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The (PinS) concept is also employed for departures where a visual segment commencing
from a heliport terminates at IDF (Initial Departure Fix; as ‘point is space’ for departure) followed

by an instrument segment analogous to a conventional SID (Standard Instrument Departure).

As RNP 0.3 NavSpec covers arrivals, approach (less FAS; Final Approach Segment),
departures and RNP APCH NavSpec covers PinS approach, a seamless IFR structure in terminal
airspace is a possibility for a heliport. It is essential for implementation teams to know that
construction of PinS approaches does not mandate IFR FATO (Final approach and take off)
surface as in case of IAPs for runways.

{Authority; Para 2.9.2.1.1.1 of Chapter 2, Part 4, ICAO Doc 8168 Vol Il — "The landing location shall
meet the dimensions of the non-instrument heliport final approach and take off area (FATO) and

safety area (SA) as defined in Annex 14, Volume I1."}

Through ‘direct routing’ for enroute segment, a suitably approved helicopter can
undertake connections between any two terminal IFR structures. De-facto an ‘end to end IFR’
operational airspace. This ‘around the clock’ benefit, without ground-based navigation aids or
IFR FATO accrues IFR related safety benefits. It is thus a major reformist opportunity with

secondary business growth potential for medical, tourism and corporate transfers.

Pictured like any jetliner operating between two airports, said scenario for helicopters

can be depicted as below.

~— o .,

’ Cruise phase under IFR at GRID MORA altitudes

4 g 8
7 S
7 Arrival and approach ~
> 4 Climb to IFR altitude for phase under IFR with PinS

~

/ Direct Routing to Destination approach procedures ? \
(Non ATS Routes) (Feasibility down to 250ft

minima) ‘ '

Departure under
IFR with PinS
(Point in Space)
procedures

= |FR - Instrument Flight Rules
*= PinS — Point In Space (RNP)

AIRPORT LIKE OPERATIONS FROM HELIPORTS

&

Fig1 —'End to End’ IFR Operations Perspective between Heliports
Without Ground based Navaids
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The capability is feasible with approvals secured for 'RNP APCH using augmented GNSS’

and 'RNP 0.3”NavSpecs from DGCA. Simplified salient requirements for aircraft and operational

approvals for respective NavSpecs are tabled for quick reference as under: -

Attributes RNP APCH using RNP 0.3 Remarks
Augmented GNSS (OC 01 0f 2022)
(OCo30f2016, Rev 1)
IFR Approved | e Dual RNAV | o Dual RNAV | RAIM is required for
RNAYV system systemis not system is required | ‘GNSS only’ (non-SBAS)
mandatory for  offshore systems for approval

° GNSS for LNAV
and ‘GNSS + SBAS’ for
LPV (In reference to
PinS approaches only)

operations only.

o GNSS  only
(SBAS

dependent
not mandatory)

under both NavSpecs; For

access to LNAV/VNAV
minima on  Runways,
Baro-VNAV or

GNSS+SBAS is required.

Aircraft Eligibility

Documented RFM approval (FAA, EASA) is

acceptable
Crew Training for Required Required
PBN (Initial and
Recurrent)
Communication Not dependenton | ADS-B  ‘out’ is not
and ATS No specific availability of ATS | mandatory.
surveillance. requirement surveillance or

communications

Configuration list Required Required

and MEL related

to PBN

OMs and Required Required

Checklists for PBN

Training Required Required

Documentation

for PBN

Currency of Required Required Mandatory requirement
Navigation related to flight safety.
Database for

RNAYV system

Navigation Establishing integrity of navigation database through procedures and its
Database demonstration is required right from its acceptance from OEM to
management uploading on aircrafts, including error reporting procedures.
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CHAPTER - 5

EPILOGUE

Helicopter operations have largely maintained status quo in undertaking operations
under VFR. It has been an imposition rather than an option. Uneconomical metrics, expensive
ground-based navigation aids necessary for instrument procedures at helipads couldn't be offset

until recently when GNSS based operations under IFR gained approvals.

Era of predominant ‘VFR only’ operations have not left an enviable heritage for
helicopter safety standards. For example, in very recent past the FIP (Federation of Indian Pilots)
offered insurance cover restricted to 60% of insured sum only for helicopter pilots. This is a
telling tale from an unbiased, neutral body. Typical aviation hazards of obstacles, terrain and
traffic in this same aviation ecosystem are procedurally mitigated for aeroplane operations
through IFR. Helicopter operations being implicitly excluded from such safety benefits from

helipads is one of the causal factors for a weak flight safety repute.

Implementing PBN operations from helipads gives a silver lining and hope for safer
operational ecosystem. GNSS based procedures at helipads termed PinS (Point in Space)
concept offer instrument procedures economically viable at helipads. Existing availability of GPS
and GAGAN's countrywide coverage for APV and RNP o.1 requirement is an opportunity to
capitalise. Presence of operational platforms in Indian airspace like His5, AW 169, AW139,
Bell429, S-76D, H135 help immediate implementation of PinS procedures in India. Enhanced
capability of all-weather 24x7 operations has the capacity of breaking status quo for business
growth as a secondary benefit; flight safety being the prized achievement in improving legacy

safety standards of helicopter industry.
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