
OFFICE OF THE DIRECTOR GENERAL OF CIVIL AVIATION
Technical Centre, Opposite Safdarjung Airport

New Delhi - 110003

Dated: 13th May,2019

File no. DGCA-21 04617 0 12019 - AED-DGCA

TNVITATION FOR EXPRESSION OF TNTEREST (EOI) FOR

CONDUCTING EXPERIMENTAL BEYOND VISUAL LINE OF

SIGHT (BVLOS) OPERATIONS OF REMOTELY PILOTED
AIRCRAFT (RPA)

Directofate General of civil Aviation (DGCA), Ministry of civil Aviation, invites

Expression of Interest (EOI) fronr Consodia of Experts fol conducting expetimental

Beyond Visual Line of Sight (BVLos) operations of Remotely Piloted Aircraft (RPA)

in india, leading to submission of Proof of Concept (POC) for safe BVLOS oQerations.

Interested organizations involved in, or capable of, undertaking this task may-su,bmit a^

detailed pr.op-osal to Shri Hillol Biswas, Director (Aircraft Engineering), office of
Director beneLal of Civil Aviation, Opp. Safdarjung Airport, Aurobindo Marg, New

Delhi-110001 in a sealed envelope clearly marked "Eol for Selection of consortitrm for

Experimental BVLOS RPAS Operations".

.Tl.re experimerrtal BVLOS operations followed by submission of PoC should be-

compleied befble DGCA issuei any regulations for BVLOS operations'

objective, scope of work and other. requirements of the experimental BVLOS operations

have been laid down in enclosecl Annexure. The same can also be dorvnloaded. tiom

DCCA's website hLtp://dgca. n ic. in.

DGCA will have the right to reject any o[ all EOIs, received in response to this invitation,

and its decision in this regard shall be final and binding.

(G. Rajasekar)
Joint DGCA

Ofllce of the Director General of Civil Aviation
Ministry of Civil Aviation, Government of India

Tel: 011'24611504
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ANNEXURE-1

EXPERIMENTAL BEYOND VISUAL LINE OF SIGHT (BVLOS)
OPERATIONS OF REMOTELY PILOTED AIRCRAFT SYSTEM (RPAS)

I. INTRODUCTION

I .l Unmanned Aircraft Systems (UAS), commonly known as "drones", have
traditionally been used fol military applications. However, in past t'ew years,

world has witnessed tremendous growth in commercial applications of UAS.
The opportunities fbr UAS operations, particularly at low altitudes, are spread
across a plethora of sectors including inspections and monitoring, surveying
and mapping, tilming and photography, precision agriculture, delivery, search
and rescue, disaster lelief, public safety, etc. However, the true economic and
social potential ofthe UAS technology can be harnessed by enabling Beyond
Visual Line Of Sight (BVLOS) operations.

1.2 Rernotely piloted aircraft (RPA) is an unmanned aircraft, which is piloted
fi'om a remote pilot station. A remotely piloted aircraft, its associated remote
pilot statiori(s), command and control links and any other components forms
a Remotely Piloted Ai:'craft System (RPAS).

2. OBJBCTIVB

2.1 The objective of the proposed expelimental BVLOS operations shall be to
conduct experimental BVLOS operations of Remotely Piloted Aitcrafl
Systerns (RPAS) in controlled conditions within identifted and segregated low-
altitude Indian territorial airspace for a period of at least 2 months, collect
evidence, prepare safety case and submit Proof of Concept (POC) to DGCA.

3. SCOPD

3.1 Scope of the experimental BVLOS operation include BVLOS RPAS
operation, UAS TrafJic Management (UTM) system deployment,
supplementary services for UTM (3D maps, weather data, surveillance and

telemetry data of manned and unmanned aircraft, population data etc.),
collection and analysis of data, preparation of safety case and submission of
Proof of Concept (POC) to DGCA.

4. FORMING OF CONSORTIUM i.

4.1 The pr:oposed experimental BVLOS RPAS operation should be conducted by
team ofexpert agencies and seruices providers, known as Consorliurn.
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4.2 rhe BVLOS experiments are expected t: p1'^"t'1'.:ilJffi'frflJJ
evidence-based regulatory requirements to enable

op.,ution,in*u't''tu'''""'in;i*h*l'SSii"lfl l}illl::llT:::il'l;:
intended to aPprove sr

""t"t.V '" 
OJ;-rried out by multiple Consortia'

4.3 Each Consortium snould' as a minimum' consist Ol-ltOt Operator(s)' UTM

o;;;"*,'yol:i"Iiii:#ti jj,"J jndf .,ff :1"i":",ilri_:1

i;8.,';l;,?,"i1lfll;i:;," ii,, 
"i-c"",",ri,m 

?artners and theit roles.

The Corrsorttttm t", ""'rnpti'" "i 
uJaitionut paftners or partnels dischargtng

multiPle loles'

4.4 Each Consortiurn shall be led by a Project Coordinator' who must be an Indian

citizen and t"t ttuut olitt*il tt*oj years'. experience in RPAS operatrons

as a drone pilot orn,'u"Ji-u.,r..,. oi op"*tor. Approp'iate additional weightage

nu i t t u 
" 

u. i i gn'o'"'n I o'"0 * "''n;; 
i1 e ;111i11ii";: 1':Ti:llii':::il[

the relevant-aviation sector or to have keV nersonn;11

nationar/in,.n'utionuii,.i;lnnnm::J'iffit;Tt::t'ili",T;'T:ff ;
of foreign ParticiPati'
apply.

4.5 Tiie Project Coordinator' on behalf ot 
lhe^ ^C::s:rtium' 

should 'submit 
a

+)Hr""**1ffi",^ltri1i',:iffi 
['#"JI;::;,p61'11'"il'"^i]i'1"#""*'t;

[:x' :li:ff il#'*m "u:inf ii'1tl"i'::Tfr rL: :] fi i
partners forming 'nJ"i""'".** 

on tr'ttit roles and responsibilities in the

' p.opo,"d experimental BVLOS operatton -

4.6 The proposal submitted to DGCA :h9u{ :ttg'*ntain 
an application for

seeking exemptt""';;;;';;;; of CAR Section 3 Series X Part I' The

application'n""'o'i""ti"it"o"i"rLa 
justification and fi llecl and signed

ffi"i "t ntt CAR Section l 
' 

Series B' Part III'

47Iff *:"':;"[;r'u-'i-.;"3::iTi,:;,"ii{TfJ'-%fffi lil":i^fi
committee ton'tltitti^fri"lr,linili ;f civil Aviation (MocA)' BEAM

Comrnittee, after evaluation of the 
' 
proposals 

' 
may accept or reject the

proposals ot d"InuJ ut"ndments in the proposal betbre acceptance'

4.8 Conducting exper-imental BVlOS-operatiol wllt Ue on no-payment basrs'

which means ,r", ;;il;;;.;Jor.inau.ting the expe|iment,will be borne

by the consortia. vocarnbca, mav provide *o;r" '":#'J|"TX";""tld;
parties who t":":"Ti:'J,i:"1",?i: 

",':::";H R"qd i;; proposars

Expel'iments' on I

(RfP) toL to*trr""iul BVI-OS opelations are invited'

\
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Table-l Consortium Partners and their Roles

Project Coordinator

Represents the consortium of experts.
He/She will be the single point ofcontact
representing each consortium and will be
responsible for achieving the milestones laid
out in the proposal.

UAS Operator
Operate UAS and comply with all the safety
standaxds and risk mitigation strategy for
UAS ooerations

UTM Service Provider
Provide UTM services includlng situational
awareness to UAS operators and
coordination with ATC

S upplementary Service
Providers (SSP)

Provide 3D maps, weather data, surveillance
and telemetry data of manned and
unmanned aircraft, population data etc.

Collect, collate and analyse data

SMS Expert Preparation ofsafety case and proofof
concept

5.1 Ideqtification of Test Airspacg

5.1.1 Experimental. BVLOS operations should be conducted in low traffic dpnsitv,
uncontrolled (Class G) airspaces below 400 ft AGL, preferably in sparsliy
populated areas to reduce the risk ofcollateral damage.

5.L2 An airspace of size 20 sqkm (2_5 X2.S NM, extending from ground to 400
ft AGL may be identified by Consortia for the experiment. Howiver, airspace
of larger volume may be assigned to Consortia, depending on the use ;ase
selected for the experiments. Sufficie.nt safety buffer airspace may be added
to the identified test airspace. Such airspaces may be identified by different
Consortia, in consultation with Executive Director (Airspace Management),
Airports Authority of India (AAI), prior to submission of their proposal in

. response to the EOI.

5.1.3 Airspace identified for the experiment should be suitable for testing all.$peotd
of localised BVLOS operations.

5.1.4 Ident\ed airspace should be a GREEN Zone under Digital Sky, i.e.-clear of
alt RED Zones and where requirement of ATC clearance does not exist.

I

l

I
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However, Consortia may request for approval ofairspaces in YELLOW Zones

ioi 
""p"ri*"ntut 

BVLOS operations in metropolrtan areas'

5.2 OperatingEnvironment

5.2,1 Operations may be as VFR or IFR flights' but VMC should prevail at take-off

and landing areas' 
rr should be complied

5.2.2 Weather limitations stipulated by UAS manutactur(

with.

5.2.3 Sorties may be conducted during day only' On successful completion of day

experiments for at teasi t irffi iigttt'op"talions may be considered for

"p'prit"iuv 
pccL. oniylrn optiatiJns shall be permitted during night'

5'2.4UASlaunchandrecoveryareasshouldbeidentifiedalongwithalternatesites.

5.2.5 Remote Pilot should hold a valid manned aircraft pilot license (at least PPL)

and should u" uutt o,i'la-tJ op"tut" 
"*p"ti'ntntal 

tvlos flights by DG.A'

5.2.6 Safe VLOS track record of the UAS operator and the remote pilot is a pre-

requisite for conducting experimental BVLOS operations'

5.2.7 Flight Plan should be filed for each sodie of experimental BVLOS flight'

;;;;;;."t"*" of 15% of flight time should be provisioned tbr'

5.2.8 Clearance should be obtained from concemed ATC uhit before

commencement or"*i"ti**t"inights' Completion of each sortie should also

be informed to ATC'

5.2.9 Each Consorlium should establish mobile or stationary Control Rooms

"ot"ring 
both launching and landing areas- of RPAS The control rooms

should be u.""rriUt. to-Jorised pJrsonrtel for monitoring and regulating '

gViOS experimental operations if required'

5.2.10 Each BVLOS experiment should be monitored.bv a team of authorised

pelsonnel, on beh"lr;ir;ilMa;;mittee' which should include an AAI ATC

officer and IAF Air Defence Officer' The presence of AAI/1AF officers should

be mandatory fbr a perioJofs days at the start ofthe experiment' which' can

then be |educed to random inspections'

5.2.1i Principle of non-exclusivity will be followed .while 
approvine elos

experimonts. This means that no consoftium will have exclusive right to

conduct BVLoS 
""p"ti'n"ntt 

in a particular airspace bubble assigned to them'

If there are 
'not" 

th";;;;;;ntotiiu uppryi"g for conducting experiments in

the same g",,"'uf ui"pJ"", 
"tptiirn"ttt'tftould 

be conducted on time-sharing

basis.

5.3 Basic Requirements of Test RPAS

5.3.1 The RPAS used for BVLOS experimental flights should have as a rninimum'

th{bllowinB caPabilities:
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a. Micro and Small RPAS only permiued

b. Capability for autonomous operations

c. Sufficient endurance for long range operations

d. Capability to withstand adverse weather

e. Capability to transmit identity and live trajectory information

f. Carriage of barometric sensor on board

g. Geo-f'encing, Return Home and Automatic Flight Termination capabilities
h. Digital Sky No permission No Take-off ("lrlpNT) compliance

i. Conspicuous with bright colour.s and flashing strobe lights
j. 360 degr.ees collision avoidance system to avoid terrain and obstacles

k. Detect & Avoid System (DAA) to detect and avoid manned and unmanned
aircraft

l. Display for Remote Pilot to provide live trajectory, manned aircraft
information, DAA information and FpV, with visual / audio alerts

5.4 Basic Requirements of UTM Systems

5.4.1 Consortia should establish basic UAS Traffic Management (UTM)
infrastructure for experimental BVLOS operations.

5.4.2 UTM Unit should provide population data, te*ain and obstacle data. manned
and unmanned traffic data, meteorological data, NOTAM information
peftaining to the airspace and GNSS serviceability information to l
parlicipating unmanned aircraft .

5.4.3 UTM Unit will be manned by trained and qualified personnel employed by
the Consonia.

5.4.4 UTM Unit shall interact with concerned ATC and AFMLU units, as and when
required. Facility for two-way voice communication between Remote pilot,
UTM Unit and concerned ATC unit is mandatory. However, communication
between Remote Pilot Station and ATC units should NOT be carried out
through VHF frequencies used by manned aircraft.

5.5

5.5.1 As part of the response to the EOI, Consorti2L is required to submit detailed
procedures lbr conducting experimental BVLOS operations, along with an
undertaking that the exper.iment will not in any manner affect safety of
manned aircraft oDerations.

5.5.2 P.ior to commencement of experimental flights, each consortium' should
develop Standard Operating procedures (SOp) fbr coordinating with ATC in
nordql and abnormal situations such as C2 lost link.

EOI for Experimental BVLOS Operations Page 6 of9



s.6

).o. r

::fi.::i"##;"ff#:;:Jiff T:":iJ;'lf+!xrt""if Fffi 
"i"iitTii

ffi 1*;;;ii',r*':l*:;i;,l1llffii{lxi::";u;rff "i!!!&1,,
ili:Tl[t":JJJ,:iil.ll"lii?;';;.r'?,ta u" 

"'ptoved 
(e s' rARus soRA

ffi.*#lfiJil1**;":*.:1'::*:i::'l*'ii:1"#T"'#:"^i1
and aircraft oPerators

ind.lustification provided by the Consorttum'

consortia should submit detaired testing procedures, coordination procedures

with Arc and HIRM 
'"po'" ''bJcoi:;.t]::::':1,* :":Tl:ffii:l

vil[,il"'*T!Tiii"i:::'n:iHJf t*;;*uimi;ffi ::?::'Hi
the proposal. may recommeno

*i,t r.".ot..naed amendments' if any'

DGCA shall issue written approval based..on the recommendation of the

BEAM Committee, with opi'uting conditions and limitations to each

consortium including *" '*i'"i ti*' uttott'a 't' '"35|i1fluliil!
."p"J.*, r-.r-r:'r'l:il"^"iffite;ffi::H:ifln'il" o,or,..,,,"oou
on tecommendation bY tne b.

5.7

5.7.r

l.t.L

;;fiiilto have the capabilitv t9 acauire |1t1lrlmrheir 
expeliment and

a n a I ys e i t. rh e v sh o u-r d' 
" 

o".'' i 1'"'i!" 1 i':: ]:: t:l : i,:: 
tl 

J': 
""":.t 

1, iil

5.7.1

Xi3.ryJ,l,ii; I Til.'^.""?;rx'':' ;;;il'il ; "';d 
o n di rect ev idence rro m

quantitative and qualitative ttt"i"""fp9t lh" 3t-t^t:^s.1t-:t 
must prove that

BvLOS ope,ations have an 
"q'liuuttnt 

level of safety- to^that of Inanned

aviation, implying ttrat SVLOS npAS operations pose no greater risk of

iniurv or damage to p""on' ot-foptny onit'tt ground' or other airspace gsers

tl'run manned aviation operations'

It is expected that the.number of iterations required to establish safety of

BVLOS opeLations will te signincantty high' As a 
' 
minimum' each

consortium should complet" i6o i""r.'"r e"xperimental BVLOs flight

;".il; il;;J,ion or proof of concept ror approval'

Parameters fbr testing of experimental BVLOS operation should include' but

not limited to:

a) Track-keeping and altitude keeping abilities of UAS

b) DAA and Collision Avoidance capabilities of UAS

c) GNSS coverage and impact of GNSS failure on BVLOS operatron

dflmpact of Cz link faihrre and C2 link interference with ATC systems

EOI for Experimental BVLOS Operattons
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e) Impact of BVLOS operation on manned aircraft operations

0 Assessment ofpotential collateral damage on uninvolved persons and

property

g) Assessment ofvertical and horizontal separation standards required for

safe operation of multiple BVLOS aircraft

h) Safety of operations in below VMC environment and during night

i) Effectiveness of UTM systems and their interfaces with ATM Systems

j) Quality and effectiveness of 3D maps

k) Safety aspects of"No Camera" operation ofRPAS

l) Procedures for safe carriage ofpayload

5.7.4 Post experimental operations, Consortia should submit Proof of Concept

tpOCl fot approval of SVLOS operations to DGCA, along with the safety

case report.

5.7.5 The POC should be commensurate with the scope of operations lt is expected

that the level of documentation and justification required to get acceptance

will be commensurate with the level of complexity of the proposed operation'

5.7.6 The safety case submitted to DGCA should explicitly state the assumptions

and limitations of the experiment. An analysis must be presented on possible

complications if such future commercial BVLOS operations were approved'

Thisreportmustincludealistofpossiblehumanaswellastechnicalfailures
that pui the operation at risk. it must also mention risk mitigating measures' if
any.

5.7 .7 The BEAM Committee on comprehensive evaluation of the POCs submitted

by participating Consorlia will submit its recommendations to DGCA'

5.8 Insurance and Liabilitv for Collateral Damase

5.8.1 Each Consortium shall ensure that the RPAS Operator should be insured for

any acciaents leading to injury / death of uninvolved persons or damage of

property. DGCA wiil not 
-be 

tiable. for any injury/death of any person of

tonsortlum or any damage to the property of consortium and the same is the

liabilitY of consortium

5.8.2 DGCA shall not be held liable for any loss or damage to any entity

whatsoever, caused/resulted during the conduct of such trials' Futher' the

Consorlium shatl indemnify DGCA from any loss on account ofany claim by

third parly (including but not limited to cost oflitigation etc) which may arise

due to any actlomisslon ofthe consortium during the conduct ofsuch trials,

5.9 Timelines

5.9.1 Broa\ timelines for achieving the milestones are given inTable-2' -'"
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Table-2 Timelines

.'..

6. RIGHT TO TERMINATE TIIE PROCESS

6.1 DGCA may terminate the EOI process at any time and without assigni4g any

reason. DGCA makes no commitments, express or implied, that this process

will result in a business transaction with anyone.

7. QT'ERIES AND CLARIFICATIONS

7.l Any queries and clarifications may be addressed to:

Shri Hiltol Biswas, Director (Aircraft Enginiering)
Directorate General of Civil Aviation

o Opposite Safdarjung AirPort
New Delhi-l 10003

Email id: hbiswas.dgca@nic.in
** * r. rn***,N. **ri {.
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Project
Coordinator(s)
on behalf of
Consortia

Submission of Proposal bY

Consortia for conducting
experimental BVLOS

T + 1 month
BEAM
Committee and

DGCA

Evaluation of the proposal
submitted by Consortia
followed by approval bY

DGCA for conducting the

Preparatory work for
conducting experimental
BVLOS operations

Conduct of experimental
BVLOS operations and data

acquisition

Project
Coordinator(s)
on behalf of
Consortia

Data analysis and
Submission of Safety Case

& Proof of ConcePt
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