FINAL REPORT ON SERIOUSINCIDENT TO PAWAN HANS
HELICOPTER LIMITED’S DAUPHIN AS365N3 HELICOPTER
VT-PHP ON 27" SEPT 2007 AT LAKSHADWEEP (KAVARATTI)

1. Aircraft Type
Modd . Dauphin AS365N3
Nationdity : INDIAN
Regidration . VT-PHP
2. Name of the Owner/ Operator . M/s. Pawan Hans Helicopters Limited

3. Rlot —in — Command

LicenseNo. : CHPL No.286
Extent of injuries . Nil
4. Co—pilat
LicenseNo. : CHPL No.308
Extent of injuries . Nil
AME License No. : AME No.339
Extent of Injuries . Nil
5. Passengers-
No. of Persons on board : Nil
Extent of injuries . Nil
6. Place of incident . Kavaratti, Lakshadweep
7. Date & Timeof Incident . 271092007 Approx. 0630UTC
8. Lad point of departure : (VAJQ)) Cochin Intl. Airport
9. Point of intended landing . Kavaratti, Lakshadweep
10. Phase of Operation . Landing phese.
11. Type of incident . Serious Incident

(All timingsin the report arein UTC unless or otherwise specified)



Synopsis--

Pawvan Hans Helicopter Limited's Dauphin 365 N3 Hdicopter Regn. VT-PHP on
27" September 2007, depated Cochin Internationd  Airport a 0440 UTC for
Lakshadweep (Kavaraiti) idand for inter idand services with two Operating crew and one
AME as pax. on boad. The totd flight time was goprox. 1Hrs50min. Totd fud on
board was 860Kgs The flight was uneventful till it got in to landing phase of Kavartti
idand. During the landing phase, the crew had experienced sudden yawing motion of the
machine towards ther left and the crew responded immediaiely for recovery actions.
However, with no recovery in the yawing motion, the helicopter Sarted rotating vicioudy
and within a couple of seconds, crashed onto the left hand sde bushes adjacent to the
hdipad a aound 0630UTC. The Hedicopter got subdantid damege and dl the
occupants escgped without any injury.  There was no fire,

1. FACTUAL INFORMATION
1.1 Higtory of theflight:

Pawan Hans Helicopter's Limited Dauphin 365N3 Hdicopter Regn. VT-
PHP on 27" September 2007, rdleased by the AME for regular flight after carrying out
preflight ingoection schedule a 0355 UTC. This wes the firg flight of the day having
totd 860Kgs. of fud onboard. The hdicopter departed from Cochin internationd Airport
a 0440 UTC for Kavardti with 2 Operaing Crew and one AME as pax. after obtaining
dedination and enroute weether from IMD, Cochin.  The Helicopter was cleared by
Cochin ATC for 4500ft. The flight was uneventful till it got in to Kavardti. During
landing phase, i.e gorox. 15-20ft short off Kavarati Hdipad, the hdicopter sarted
yawing towads its left. The crew applied right rudder to arest the yawing mation.
However, hdicopter dated yawing vicioudy towards its left and within a couple of
seconds crashed to the left hand sde of the hdipad into the bushes a around 0630UTC.
The Hédlicopter in its find pogtion was found a approx. 14 meters from the darting point
of the ar grip's right hand Sde on heading 060 degrees The Hdicopter got subgtantid



damage however, there was no fire. All the occupants i.e. Crew and AME had escaped
from the hdicopter without any injury.  The incident occurred in day time and weether
during the time of gpproach was reported by the Crew as wind- 280/15Kts and vighility

was clear.

1.21njuriesto persons.

Injuries Crew Passengers Others
Fad Nil Nil Nil
Saious Nil Nil Nil
Minor/none Nil/03 Nil Nil
1.3 Damageto aircr aft:

The Helicopter got substantid dameges to its dructure and the details of which

are asfollows,

A. All the4 main rotor blades and rotor head components fully damaged.
Forweard tail rotor driven shaft found broken.
Pilot Sde rudder pedd areafloor board damaged.
No.2 engine intake and exhaust damaged.
Nose oleo found detached from the mounting.
Bottom sde VHF and HF antenna found broken.
RH landing light came out of the pand.
Both pitot heeds found broken.
Co-pilot canopy plexy partidly found broken.
J.  Both side fins found broken.
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1.4 Other damages:

Nil.



1.5 Personnd infor mation:

1.5.1 Pilot in command:-

HJT-16, Alouette 111, Chetak, Dauphin SA365N

License No - CHPL No.286

Age -56Years

Date of issue - 05 Jn. 1989
Vdlidity of License - 09 Mar. 2008
Endorsement - DAUPHIN N3
Other typerating - HT-2, HARVARD T6G, VAMPIRE T55& T52,
IR - 1403 vdid 12 un 08
FRTO License No - 4136

Dae of Medicd Exam:- 31 Aug.2007

Vdidity of Medicd - 29 Feb.2008

Date of IR checks - 13 Jun 2007

Date of Route Checks - 11Jan 2007
Date of Refresher &

Vdidity - PC 19 May 2007 vdid upto 20 Nov 2007
Hying Experience

a Totd - 13640 Hrs.

b. OnType =600 Hrs.

c. ExperienceasPIC- :9114 Hrs.

Tota flying experiences-
a During last 90 Days : 132.35Hrs
b. During last 30 Days : 72:.07 Hrs.
. During last 07 Days : 27:35 Hrs.
d. During last 24 Hours : 02:05 Hrs



M/s. Pawan Hans Helicopter Limited released the Pilot-inCommand on Temporary Duty
to Lakshadweep for 14 days from 15" Sept.2007.

1.5.2 Co-Rilot:-

License No - CHPL No.308

Age -53Yeas

Date of issue - 09 Mar. 1990

Vdidity of License - 22 Dec 2011

Endorsement - DAUPHIN N3

- HT-2, HARVARD T66, KIRAN HJT-16,

VAMPIRE T55, HUGHES 300, CHETAK —11I,
MATEH ROLE, DAUPHIN SA365N

IR - 2012 Vdid 06 Jun 2008

FRTO License No - 4720

Date of Medicd Exam:- 20 Feb. 2007

Vdidity of Medica - 19 Aug. 2007

Date of IR checks - 07 Jun 2007

Date of Route Checks - 10 Sept. 2007
Date of Refresher &

Vdidity - PC 06/06/2007 Vdid 05 Dec. 2007
Hying Experience:
a Totd - 10462:35Hrs
b. OnType = 191: OOHrs.
c. Experience as PIC:- 6999:.00 Hrs.
Totd flying experiences-

a During last 90 Days : 190:40 Hrs.
b. During last 30 Days : 52:00 Hrs.
. During last 07 Days : 23:15 Hrs.
d. During last 24 Hours : 02:05 Hrs.



M/s. Pawan Hans Heicopter Limited rdeased the Co-pilot on Temporay Duty to
Lakshadweep for 21days from 13" Sept.2007.

As per records, both the pilots before flight were adequately rested and there was no
FDTL violation.

1.6 Aircraft information:

a). Brief statement on arworthiness and maintenance of the Helicopter

Helicopter Manufacturer

. M/s Eurocopter, France

Type : Dauphin AS365N3
Congructors S. NO. 16736
Y ear of Manufacture : 2T 2006

Cetificate of Airworthiness

Last CofA issued on

: No. 2681 (Initidly issued on 24.04.2006)

: 01 Jun. 2007 (No. 2799)

vdidupto : 31/052012

Category : Normd

Sub Divison . Passenger

Certificate of Regidration : No. 3390 (initidly issued on 29 Jun. 2006)
Owner . M/s. Pawan Hans Hdlicopter Ltd.,
Maximum All Up Weight . 4300 Kg

Totd A/F Time » TArSA Hrs

Totd landings . 6079

Last Mgor Ingpection

: 600HTrs. ingpection Schedule

caried out a 432.18 A/F Hrs. on 31/05/2007



ENGINES-

LH RH

Manufacturer : Turbomeca Turbomeca
Type : Arrid 2C Ard 2C
Sarid No. : 24300 24294
Date of Condruction 09/12/2005 08/11/005
Initid log : 40:18Hrs(11/07/06) 40:18Hrs,(11/07/06)
Engine Hrs. (Totd) : TAT:54Hrs(26.9.2007)  747:54Hrg 26.9.2007)
Tota Cycles . GasGeneraor(NG)1324.69 FreeTurbine (FT) 1300.00
Last Mgor Ingpection:  600Hrs/12months 600Hrs/12months

a 432.18 A/F Hrs. a 432.18 A/F Hrs.

on 31/05/2007. on 31/05/2007

Radio FRC Vdid upto 05/10/2007

Helicopter’s Cetificate for rdlease to Service (CRS) was issued by the AME on
24/09/2007 a Kaweratti after completing 25Hrs. ingpections, T4.5 Check and Power Margin
check at 739:18 Air Frame Hours.

The Dauphin AS 365N3 Hedicopter Serid Number 6736 was manufectured by
M/s. Eurocpoter, France in 2006. From the manufecturer the helicopter was ddivered to
PHHL with 40:18Hrs of A/F hours and 198 landings. At the time of incident, this
hdicopter had flown 749:59Hrs (induding incident flignt of 0205min) and caried out
6079 totd landings. The Helicopter has got goprovd for IFR and VFR flying. Heicopter
approved for seating capacity of 11 passengers and 2 operating crew (Pilot and Co-pilat).

M/s. PHHL rdeased this Hdicopter for the Lakshadweep assgnment and the
Helicopter landed a Lakshadweep on 07/09/2007 and the hdicopter was flying till the
time of incident at Lakshadweep.



Fight log book shows that on 27" Sept. 2007 the helicopter was relessed from
Cochin to Kavarati sector after carying out Preflight ingpection by the qudified AME
and the aircraft was accepted with “NIL”  snag by the designated crew.

Right log report showed that on 18" Sept. 2007 and 239 Sept. 2007, 50 ml engine
ol (for both the engines) upliftments were made. However, no records was avalable

indicating the TGB ail upliftments gatus.

During the Lakshadweep assgnment no snag was reported or detected. Only
T45 and power margin checks were checked on 117 |, 15", 18" and 24" Sept. 2007 and
found satisfactory in auto mode.

Airframe log book axd Engine log books denotes tha dl the goproved
mantenance schedules like 25Hrs, 50Hrs 30days, 100Hrs 6months, were found

complied with.

Sorutinizing the Hight log, it has been observed that the fud uplifted qgty. was not
filled up properly.

Tail Gear Box SOAP tet Data

As pe the Manufecturer, Spectrd Oil Andyss Program (SOAP) is optiond and
to be caried out every 100Hrs. and TGB — Qil to be dran every 400Hrd 2Years. As
‘Mg dement content was more in (SOAP), PHHL decided to cary out TGB oil samples
draning and checking a regular intervas of 100Hrs. TGB Qil SOAP tet for the
incident helicopter were caried out a 137.3Hrs, 234.48Hrs, 333.06Hrs, 432.18Hrs,
522.12Hrs, 620.24Hrs, 716.36Hrs. The tet caried out a 234.48Hrs, 333.06Hrs,
522.12Hrs. and 620.24Hrs. show that there were increase trend of Fe dement of 15.054
(againg datum of 52.2), Cu dement of 9.241 (agand the det vdue of 19.55) and Mg
edement of 7484 and a 716.36 it was 9.08 (agand the det vaue of 12.85) in the ail

samples.



However, during the 432.18Hrs tes, dl the Fe, Cu and Mg content were zero and
a 71636 A/F Hrs, dl the dement compostion were found reduced from the 620.24A/F
Hrs. and test caried out after the incident i.e & 74754 Hrs the Fe dement and Mg
content was 2 times high than the dert vaue.

As per the record (Air Frame log book), TGB oil draned and replenished a
716.36Hrs. on 18/09/2007

As pa Mantenance Manud, the maximum concentretion vaues for setting under
close monitoring for TGB under Plasma process hes been fixed as Fe = 52.2; Cu-19.55
and Mg- 1285, Further it has dated that if a meta concentration value is exceeded,
monitoring of magnetic plugs and filters becomes every 10 Hours check for 50 Hours
ingpection schedule and if metd concentration isin limits then 50 hrs ingpection is kept.

Tail Rotor Drive System: -

The rotating output motion from the Man Gear Box is tranamitted to the Tal
Rotor by meens of Tal Rotor Transmisson Sysem comprises Tal Rotor Drive Sheft

and Tail Gear Box.

The Tal drive shaft interconnects the main and tal rotor gearboxes. It comprises
three sections Viz, Forward, Centre and Aft section. The drive shaft is mounted on the
trangmisson deck and the tall boom. The rear shaft section enters the tall unit and mates
with the splined coupling flange of thetall rotor gearbox.

Tall Rotor Gear Box is mounted & the aft end of the tail boom in the fenestron
tunnd.
It Provides:
a). 90 Deg. Drive angle change
b). RPM reduction
C). Tall Rotor Drive.



d). Blade pitch variation.

Tail Servo Control:-

It ensures that the control of the tal rotor blade collective Fitch. Tal Sevo
control conggts of two cylinders bolted together in series. Each cylinder is separde in
order to prevent crack propagatiion from one cylinder to the other. Each cylinder is

supplied viaadifferent hydraulic sysem:

The man sygem (RH. Sysem) supplies the RH. cylinder and the Auxiliary
sysem (L.H. sysem) supplies the L.H. cylinder which is secured to the TGB by four
duds. Each cylinder is supplied via a dud didributor provided with a seizer detector for
the man didributor. This detector is teted auttomaicdly. If one sysgem fals the
remaning cylinder gill supplied and is cgpable of ensuring the control within the whole
flight envelope.

TAIL GEARBOX (TGB)

The TGB is a spladrlubricated reduction bevel gear whose output gear dhaft
drivesthetail rotor. Input speed is4009 rpm and Output Speed is 3665 rpm

TAIL ROTOR:-

The tal rotor develops a thrust which bdances the reection torque of the main
rotor ; it provides control of the heicopter on the yaw axis by providing a pogtive or
negative thrugt as required by the pilot.

The tal rotor is driven by the tal gearbox and it rotates clockwise when viewed
from the left Sde of the hdicopter. The tal rotor is of the “FENESTRON” type with ten
vaiable pitch blades and is housed in the fin tunnd. The “Slent” Fenedron differs from
the other Dauphin Fenestron rotors in that each blade is set a@ a different angle, it indudes
a guide vane and new-desgn blades in the profiles maeids and manufacturing
technologies.
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The pitch change control rod, actuated by the tal servo control, drives the control
shaft which dides in and rotates with the rotor shaft. The pitch change spider is integrd
with the control shaft and it actuates the blade root crankpins.

Tail Rotor Controls:

The yaw control pedds operate the tall blade incidence angle through control
channe operated by a servo-contral.

Forward movement of the right hand pedd incresses the blade pitch and forward
movement of the left hand pedd reduces the blade pitch.

TAIL ROTOR HUB (T.R.H.)

Rotor integrd with thefin.

TUuNNE DIaMELES ....oeeeeeeececececeeee s 1100 mm

Rotation 0eed .......ccccvveveveieececece e 3579 rpm

(R0 (0 g = o (LU 546 mm

Number of blades ... 10

Pitch angle ... (Left Side) -17° to (Right Side) +35°

b) Helicopter performance

The Helicopter is cetified for Class — | opeations peformance. Authorized
Maximum All up weight of the Helicopter was 4300 Kgs As pea the Crew, the
edimated Takeoff weght was 3936Kgs (i.e Empty Weght:-2811Kgs, Crew Weight-
170Kgs (85*2), Pessenger Waeght-75Kgs, Fud Weght- 860Kgs and Persond
Baggage's Waeaght-20Kgs) Weght and center of gravity were found within the
prescribed limits during the phase of operation. The performance of the Helicopter was
found satidfactory and the arcraft was not rdeased under MEL or with any operaiond

limitations.
However, no records were avalable to show that the Load and Trim sheet was

prepared by the Crew for the incident flight. Further, no system avaladle to carryout
Load and Trim sheet calculation & outstations.

1



As per Hight Manud, under Daly check under Sec. 84 * Check before the firgt
flight of the day includes under Sec. 1.8. RH dde of Tal Boom, TGB — Qil levd check
should be carried out either by the Pilot or Mechanic and the same was carried out by the
AME.

c) Typeof fud usd.

Recommended type of fud used.

1.7 M eteorological infor mation:

a) Metrologicdl conditions prevailed a& Cochin Aerodrome , emroute weether and
Kavaratti werefineand above the operating minima.

Hight and Aerodrome forecagts issued by IMD Cochin a 0500 UTC on 27.09.2007.

TAFS issued on 27the Sept.2007 by IMA, valid 0312

VOCI:- 25010KT 5000Hz FEWO15 SCT 020 BKN 090 TEMPOO312 2000TSRA/RA
SCT 006 SCT012 FEW 025CB OV C09%0=

VOKV:- 25010KT 5000Hz FEWO015 SCT 020 BKN 090 TEMPO(O312 2000TSRA/RA
SCT 008 SCT012 FEW 025CB BKNO90O=

As pe the Me report issued by IMD, Cochin the vdidity of the TAFS was not
mentioned correctly.

Hight Forecast issued by VOCI, IMD a 0500 GMT. The Surface Vishility was
- 3000M in HZ BEC 0405 6KM TEMPO 00/12 2000M in TSRA/RA. And Sgnificant
Wegher was TSRA/RA MOD TURB/ ICING in CB TEMPO 00/12 2000M in
TSRA/RA.



Wegther forecast issued by IMD Chennai issued a 0900HRS (IST) for the next
24Hrs. enroute Lakshadweep from Kerda coast reflect as Wind Direction- Westerly
and Wind spead 10-15Kts guding to 20 Kts. Occasondly. Wegther fairly widespread
showers and moderate vishility and becomes poor in showers.

Meteorologicd information like Hight and Aerodrome forecests , TAFS enroute

forecast were available to the crew prior to the takeoff and the operation wasin day time.

1.8 Aids of navigation:

Helicopter Departed from Cochin International Airport Limited. Dedtingtion was
Lakshadweep (Kavarati) idand. There was no landing ad like PAR, ILS, NDB, night
landing fedility avalable & Kavarati. One windsock is avaldbdle as visud Ground ad
and it was found in servicesble condition.

1.9 Communication:

ATC:- for dl (Scheduled) operaions to and from Union Teritory of
Lakshadweep (UTL), Agati arfidd remains open for ATC fadilities and diverson for
flight to manland. Ageti idand (arfidd) is Stuated a around 55kmitrs in the western
direction from the Kavaratti idand.

There is Lakshadweep Port HF a frequency 8275KHz (man) and 43934
KHz(sd. by) beng mantan by dl idand ports for jetty operations  Through thet
Helicopter ariva / departure information is being passed. Kavadti Radio remans on
during Helicopter flight on 1584KHz.

Marine NDBs- for navigaiond ad, NDB's on 320KHz located a Cdicut,
Cochin and Minicoy are being used.
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At Agdti, ATC Savices, Meeorologicd Dept, Sevices ec., functions only
during the Schedule operations timing and rest of the time it will be remains dosad. At
the time of incident the ATC, met facility at Aggati was not avallable.

At Kavaraiti, No ATC, communication & Navigationd aidswere available.

1.10 Aerodrome infor mation:

Kavarati Hdipad is located in the northern Sde of the idand and its co-ordinates
ael03240N, 723693E. Elevation of the Kavarati is 30 feet aove mean sea leve.
Kavarati helipad has got 60x 40meter Apron area and Rwy width of 12meters in 315-135
direction having extended to 40meter towards Rwy 135 and 32meter in the Rwy 315 Sde

beyond apron.

Towards North and North Eagt direction of the Apron, PHHL hanger and Pax.
fadlitation & wating hal, Fud Storage room ae avalabdle In the south, South Ead,
south west and North west direction surrounded by Arabian Sea.

Other then wind shock in the northen direction of the hdipad, no other
Navigetiond and Communicationd ads are avalade Arrivdl Departure information
are being passed through R.T. to jetty Radio Officer of Kavaratti idand.

The hdicopter took off from Cochin Internationd Airport Limited and the QNH

was not neither passed by ATC nor asked by the crew before departure for setting the
dtimeter. Even the destination QNH was not asked by the crew.

1.11 Flight recorders:

This Dauphin 365 N3 hdicopter has got a Solid State Cockpit Voice Hight Daa
Recorder (SSCVFDR) which is a combinaion of Cockpit Voice Recorder and Hight
Data Recorder. The unit of ‘Honeywd!l’” make bearing Pat No. 980-6021-066 was found
inddled in the Heicopter. The unit found intact and the recorded information were
downloaded a the M/s. Pawan Hans Helicopter’s Limited facility & Mumbai.
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COCKPIT VOICE RECORDER: -

Tape transcript was prepared for the Cockpit Voice Recorder. From the tepe, the

followings obsarvations made-

1
2.

The Hdicopter used Rwy 27 of Cochin arport to Kavarati.

The Hdicopter was initidly deared to Kavarati via 260 Radid under cam wind
condition with leve redriction of 1000 ft and later & 15 DME deared on 280
Radid a 4500ft.

The Hedicopter route was goproved by Cochin ATC dfter edtablishing 280 and
25miles out of Cochin.

There were very few conversation of Jeppesen data other then that Sterile cockpit
was maintained by the crew.

All the checklig like, checks before takeoff, Takeoff Briefing, Hover checks,
Checks after Takeoff, Checks before landing etc., were not caried out by the
crew.

Just 2 minutes prior to the incident Helicopter cdled the Kavaratti Jetty control to

convey thet another five minutes they would be landing.

However, immediaidy after passng one minute from that cdl, Rlot redized tha
they got rudder falure and asked the Co-pilot to hdp him by applying right
rudder.

Co-pilot asked him whether he could control thet (After gpplication of the right

rudder), and the Filot replied he could not.

Captain shouted ‘Don’'t do... thdt....... Don'tdo... thet ..... immediately after

that cdl, the helicopter crashed in to the bushes.

10. Therewas no aurd warnings recorded in the CVR throughout the flight.
11. Therewas no crew conversation with ATC found recorded in the CVR tape about

QNH parameters of Departure and destination airport.

DIGITAL FLIGHT DATA RECORDER:-

From DFDR deta, the followings were noted.
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The data was monitored for the whole flight and after 01:53:13Hrs, of the last
sector, the recorded data found errdtic.

Approx. 25 minutes prior to the incident, i.e a 01:29:38Hrs.  tal rotor pedd
postion changed from 57.48% to 68.9% without any change on the speed and the
heading of the aircraft by the Crew.

There was no warning encountered by the Crew through out the flight till time of
crash.

4. The Hdicopter spun to the left 4 times before impacting the ground.

10.

11.

13.

During the time of inddent, i.e beween 01.5249 Hrs to 01.53:05Hrs the
pressure dtitude recorded waes 144 Feet and between 01:53:06 to 01:53:12Hrs
Pressure dtitude had increased to 160 feet and then changed to 128 ft for 1sec.

At time 01.5253Hrs the heading was 256.70Deg., the tal rotor pedd was
76.07% and IAS was 13Kts, collective pitch was 6281, laed cydic was 38.27
and longitudind cydlic was 52.70.

At 01:5254Hrs, IAS mongaily dropped to zero and reached to 1800 kts and
the Heading changed to 242.99Deg.

At time 015257 Hrs, IAS was Zeo, Codllective pitch was 6215, Laterd cyclic
was 44.74, Longitudind was 45.3, Tal rotor pedd was 76.07 and Heading was
187.34Deg. (Modtly thiswas the time Pilat informed Rudder failure).

At time 015258, IAS was Zero, Collective was 6256, Laerd cyclic was 48.89,
Longituding was 46.81, Tall rotor pedd was 75.87 and Heading was 157.19Deg.

At time 015259, IAS was Zeo, Collective was 6308, Laed cydic was
5521, Longtudind was 5272, Tal rotor pedd weas 7631 and Heading wes
117.98Deg,

At time 01:53.00, IAS was Zeo, Callective was 67.42, Laerd cydic was 60.20,
Longitudind was 47.79, Tall rotor pedd was 78.51 and Heading was 61.10Deg.

. At time 01:53.01, IAS was Zero, Cdllective was 7363, Laed cydic was 46.18,

Longitudina was 69.16, Tail rotor pedd was 78.31 and Heading was 336.26Dey.
Between 01:53:02 to 01:53.03, collective varied from 70.06 t064.57 and between
01:53:04 (Heading 355.60Deg.,) to O0L:53:05(Heading 19543Deg.), it dated
rigng from 65.76 to 77.26.
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14. At 01:53:.05Hrs Tal rotor pedd reached 79.76 (Maximum Pogtion) and the
Laterd cydic was 61.39, Longitudind was 85.23 and Heading was 195.43.

When the uncontrollable yaw darts, the crew was carrying out the directiond control
with the help of rudder pedd which reached its maximum limit a 79.76 a time
01:53:05. However, before that the directiond control was being caried out the
laterd cydic was used a time 01:52:59 hrs. Then, a time 01:53:00 hrs the crew used
the callective control to encounter the left yaw.

In spite of dl actions by the crew, the heading was continued to change quickly and
the helicopter took about 4 turns in ar before contacting with the ground. However the
exact haght & which the uncontrollable yaw gdarted could not be pin pointed due to pilot
did not set the QNH on Altimeter before departure. The uncontrolleble yaw darted about
26 saconds before find impact with the ground.

As per the Helicopter flignt manud (RFM), in case of tal rotor falure a low ar
speeds the crew should reduce the collective pitch and land immediatdy. However,
from the DFDR reedout, it has been observed that (though it was not the main cause for
the incident) the crew did not use the recommended procedure as referred in the RFM.

1.12 Wreckage and impact infor mation:

During on gte invedtigation, the wreckages were found within the confined area
The helicopter wreckage was found a approx. 14 meters from the sarting point of the ar
drip's right hand sde on heading 060 Deg in the bushy area. The co-ordinates of the Ste
are Lat- 103240N, Long- 723693E. Elevation of the Kavaratti is 30 feet above mean sea
leve.

AME who was onboard the hdicopter has dated that he was gdtting a the middle
st of the middle row. When the hdicopter was about to land, goprox. 10-15 ft aove
the ground, the helicopter turned to left. At that time he thought the helicopter was
repogtioning for the refuding point or into the wind pogtion. But the helicopter did not
land on the ‘H making rather it was turning to left and the rotation speed was
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increesng.  After goprox. 2 full rotation, the hdicopter started roll towards left and he
fdt, he was moving towards left and up from his seet pogtion. He tried to hold the front
row sests with his hands  However, within fraction of seconds he redized that the
helicopter was crashed into the bushes.

As the incdent Ste was located behind fud dorage building and the other Sdes
were surrounded by sea, there was no red Eyewitness avalable to comment over the

incident.

1.13 M edical and pathological infor mation:

Both the Crew had undergone Blood and urine sample test once they came out of
the crashed hedicopter. The test results reflected that the both were not under the
influence of Alcohal.

1.14 Fire

There was no fire noticed during or after the incident.

1.15 Survival aspects.

The hdlicopter crashed on to the bushes in the ner by dde of the hdipad.
Evacuation and rescue operation was carried out by the ground personndl.

The incident took place during landing phaese and the heicopter broken pieces

were found confined to certain area and no injuries to the persons onboard or ground

personnd. The Stuation did not warrant for any search and rescue operdtions.

1.16 Tests and research:

Following ingpection/ checks were caried out in Stu on the Heicopter, when the
helicopter was brought to PHHL hanger a Juhu Aerodrome, Rudder movement was

checked by applying rudder pedd.
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The broken tal rotor shafts were forwarded to R&D directorate of DGCA, HQ
for carrying out the Fracture/ Fallure andyss. The R&D Dte report, has dated that the
fibrous fracture of mount, studs, tal rotor flgoping dop etc., indicates that the mount
assembly and associated parts have faled under overloading condition. There was no
progressive damage/ corroson noticed on the tail rotor drive shaft.

Cracking of pant around the bolts suggests that this portion was over dressed
crcumferentidly. Thetall rotor shaft has failed in torsond overload condiition.

R&D report haes findly conduded thet the tall rotor dong with TGB hes faled
under overload condition.

EUROCOPTER'S PRELIMINARY ANALYSS ON THE TAIL ROTOR
SYSTEM:

The Manufecturer, M/s. Eurocopter experts were invited to paticipate in the
investigation carried out a& M/s PHHL Hanger, Mumba between 4" Feb. 2008 to 6"
Feb.2008. M/s. Eurocopter had caried out certan checks and associated in the
investigation. The followings are their prdiminary findings

1. The continuity of yaw control was found satisfactory.

2. It was decided to energize the tall servo control with a hydraulic power supply in
order to contral the tal rotor blade motion from sop to stop of the servo control
(internad stops). During that check on tal servo control with a hydraulic power
supply, the sarvo control was working normdly from dop to stop but severd
times the retracting motion of the piston (corresponding to an increasing pitch of
the blades when right pedd is pushed forward) when ariving near high pitch sop
it was heard a loud noise followed by a pitch blade angle change. It was noticed
that when this phenomenon occurred the tal servo control pigon did not move
and that the pitch change spider was moving.
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Check of the magnetic plug showed contaminated oil (grey colour) with soft
deposit on the magnetic area. Firg andyds shows ydlow bright metdlic particles
(more probably brass from the bearing cages).

The tal control rod was removed from the tal gearbox and Fird exarinaion
showed of the bearing showed an axid play in excess and a foreign object (like a
“plagtic shim” (0,25 mm thick, 2 mm width, aound 70 mm diamete) indde the
gear in the area of the split bush.

During invedtigation, it was dear that the tal control rod bearing was damaged,
the contaminaion of the oil was a consequence of the bearing degradation and a
foreign object was found.

The andyss of the "pladtic chip" shows that it is made of the same maerid as the
it friction ring and for further analyss the TGB, Servo control vave were taken
by Euro copter for the detailed laboratory examination.

EUROCOPTER’S TAIL GEAR BOX INVESTIGATION REPORT: -

1. The Control rod/ sheft assembly shows two srious deteriorations.  One on the

large PAG6 guide ring (change the angle of the tal rotor blades) and the other on
the control bearing.

a. PA 66 guide ring:- only the large ring shows the traces of heating and
creep for the inner diameter towers the OD (Burr formation)

b. Control Bearing: The bearing has severd traces of deerioraion. The
inner hdf ring, rotor sde shows the flaking wear on the bearing raceway
as wel as light golden brown colouring caused by heting. The rotor Sde
bdls shows heavy wear of around 1mm on the diameter. The two cages
shows a blackish colouring caused by hedting of bearing. The rotor sde
cage shows wear over the entire circumference of the inner diameter. The
rotor dde bearing raceway of the outer ring shows races of hedting and
abnormd operaion. The nut and lock washer shows sgns of heavy wear
as cracks in each dot/ nut blending radius.



2. Contrd Rod :- It shows the light golden brown colouring as well as dight wear a
the sedl.

The lab report has concluded thet it is impossble to determine the precise cause of

PA 66 ring and control bearing deterioration. The burr caused by temperature creep

of the PA ring and present between the control shaft and the bevd whed is in dl

likelihood, consequence of the deterioration of the control bearing.

DFDR prdiminary data analyss

1. These daa confirm tha the arcraft spin to the left 4 times before impacting
the ground.

2. It was dear that the yaw control pedds do not move more than 8% from the
goproach podtion to the landing postion (maximum last podtion  around
78%). Micro switch link data confirms thet the pilot was applying forces on
the pedals.

3. Andyss of the lag flignt FDR data shows that during cruise the pilot took
the control (vs AFCS control) by goplying 16% right pedd more to be dble
to keep the heading (same gpeed and same callective pitch position).

Hight 1H 1H H H H HH [ H
ime 2002 | 2353 | 2459 |2711 | 2939 | 3037 |43
Heading | 27886 | 27754 | 27640 | 28026 | 280.35 | 28044 | 28053
(ceg)

IAS (KY) 148 | 147 | 147 | 147 | 146 | 146 | 148
Collective | 8427 | 8427 | 8427 | 8425 | 8427 | 8430 | 8L15
pitch (%)
Talrotor | 5255 | 5255 | 5194 | 5673 | 6882 | 6872 | 6847
peddl (%)

Tal rotor OF OFF ON ON OFF OFF OFF
Actuator

Note: Tal rotor actuator "OFF' = no pilot's action on the pedds (Aircraft
fully under-controlled by AFCS) and Tal rotor actuator "ON" = Rlot moves
the pedds (AFCS il active on pitch and rall, pilot controls the yaw).

4. Something happened between Hight time 1H 2459 and 1H 29.39 because
the tal rotor pedd podtion changed from 525% to 688% without any
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change on the speed and the heading of the arcraft. As the tail rotor thrust
ghdl remain condant (no change for heading and IAS) the tal rotor pedd
motion corresponds to an axid play of the bearing.

DFEDR Final analyssreport:

1. Theduration of the flight was O1Hour 53minutes 10Seconds.

2. At the time 01H 26Min., in cruise flight, it noticed +16% right pedd pogtion
offset (in the direction of a tal rotor thrust risng) to mantan congant
heading and the speed of the arcraft. The reason of this spplementary right
pedd input doesnot gppear to have been identified by the pilot.

3. During the landing phase, the right yaw pedd input is increesed upto 77%
which is condgdered as a normd pedds podtion for this flight  phese
Neverthdess this input correponding in redity to 77%-16% =61% on the
control rod position does not keep the helicopter yaw control.

4. When the hdicopter began to soin left, no supplementary right yaw pedd
input to counteract the darting left rotation was applied and the heicopter
turned 4/5 times before hitting the ground.

Ground exer cise on maximum Tail Rotor Pedal travel on serviceable Hdicopters

Ground exercise on sarvicesble Heicopters was conducted to check the maximum Tall
Rotor Pedd travd and found that in one hdicopter it varies from 74.33% to 23.08% i.e
max. travel of 51.25 and in another Helicopter it lies between 74.65% to 19.63% i.e. max.
travel of 55.02.

VT- PHP data reveds that the maximum tail rotor pedd deflection was 79.76% as
recorded in the DFDR. This implies that crew has gpplied the full tal rotor pitch during

yaw recovery.



1.17 Organisational & M anagement I nfor mation:-

Pawan Hans Helicopters Limited is a Public sector a Govt. of India undertaking
organizetion operating under Non-Scheduled Air Trangport Services permit vide permit
No.. 2/1998 The validity of permit issued on 16" Mar. 2007 to 15" Mar. 2008.

Snce 1987, PHHL has been operaing one Dauphin Helicopter detachment ex-
Kavarati for the Union Teritory of Lakshadwesp to mantan inter- idand
communication.  Helicopter is planed to fly daly to mantan inter —idand link for
cariage of passengers, cary out emergency evacudion of patients to manland and other
esentid items of adminigrative requirement.  All cvil flights operdting to Agaiti from
Cochin are linked by Helicopter for passengers to and from Kavaratti. Kavarati is being
used as the base for PHHL operations. At Kavaratti the PHHL has a hangar and other
fadlities like refuding and maintenance facility to cary out the DI, 10 hrs inspections
efc.

1.18. Additional infor mation:

There is a Sarvice- Letter Bo. 1673-67-04 dated 04.02.05 to dl Rilots for dl types
of Helicopters fitted with a tal rotor (Man Rotor rotating Clockwise when seen from
above). With the subject * Reminder concerning the Yaw axis control for dl helicopters
in someflight conditions' condudes the followings-

1 In hover flight or a very low forward speed, Sopping a quick rotation to the left
mus be peaformed by immediady goplying the RH yaw peda with ggnificant
and maintained amplitude, regardless of the tall rotor type.

2. In hover flight or & very low speed, intentiond initigtion of a turn to the left shall
adways be made by moderate action the yaw pedds.

3. Wind coming from the left or tail wind increases the aircraft rotation speed.

From the previous higory, it could be seen that in Feb. 2006, M/s Eurocopter hed
rdeased Alet Savice Bulletin 050052 in order to introduce a periodic check for
absence of play in the double bearing of the tail rotor Hub control rod due to loss of the
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yaw control on  an AS 565 MB hdicopter resulted from the progressve deterioration of
the double bearing on the control rod. Further andlyss reveded that Med chip resulting
from this deterioration remained trgpped in the area around the bearing and were not
detected by the magnetic plug of the TGB and non detection of the chips resulting from
this deterioration was due to insufficient oil flow, when the oil levd in the TGB is
continuoudy maintained a the “min” levd. Subsequent to the above incident, TGB ail
levd asked to hdd a& maximum levd to ensure that any chips rexulting from possble
deterioration of the control rod bearing are detected by the magnetic plug and a check for
absence of play in the bearing was introduced.

Based on the investigation on the subject incident (VT-PHP on 27" Sept. 2007),
M/s. Euro copter has issued a Telex information on 25 March 2008 ‘Double Bearing of
the Tal Rotor pitch control Rod” and followed by an Alet Sevice Bulldin No. 05:00.54
on 11082008 for ‘Mantaning the ol levd in the tal gearbox (TGB) a its maximum
levd and detaled procedure for checking the tal rotor Hub pitch change control rod
bearing for absence of play.’

1.19 Useful or effective investigation techniques:-

Nil.

2. Analysis-

Operational factor:

The PIC accepted the helicopter a 1000 Hrs. (IST) and with NIL snag for
Cochin-Kavardti sector. Before dat up the Met briefing was obtained by the pilot from
Cochin Airpart IMD, office. This was the firg flight of the day. The take-off from RW
27 was normal and so was cruise at 4500 fedt.

As pa the Rlot, during the find goproach a Kavardti, dose to the heipad

aoprox. 15 feet, the helicopter darted yaw to the left. The winds prevaling were 280/15
kts. Right rudder was used to prevent yaw. However, he could not move the rudder. PIC
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shouted to Co-PFilat to hdp him in the recovery. However, the hdlicopter sarted spinning
vidoudy to the left and the heicopter crashed a couple of seconds later.  After crash,
pilot could manege to switch off the Fued How Control Lever and the boogsters and other
switches to off pogtion.

During invedtigation, pilot stated that he was on control and gpprox. 50 ft from the
beginning of concrete surface while approaching on heading 315 Deg., the arcraft darted
yawing to the left and there was no additiond control input given other then the rudder
pedd and the cydlic with collective inputs were given. Initidly the rate of rotation was
dow tun and when he asked the Co-pilot for hdp, the rate of turn had increased
ubgtantidly and theresfter it increesed tremendoudy. He further dtated that no attempt
was made for go around as the same was no longer possible below the airspeed of 40 Kts.
When the speed is dropping, power gpplication is increased and there is a requirement of
additiond right Rudder. If, the application of right ruder is insuffident then the arcraft
would yav to the left. Moreover during rotation the wind parameter changed from
heedwind to tal winds which contributed to the rapid yaw movement of helicopter
towards|eft.

Co-PFilot daed tha when the arcraft entered into left yav and pilot could not
recover, he sought help and when he gpplied the right rudder pedd it had dready reached
his maximum postion. By the time, hdicopter dated spinning vicioudy to the left and
the hdicopter crashed a couple of seconds later.  After the crash, copilot un-strapped
himsdf and crawled out to the back in the cabin so that Captain could un-stragp and come
to his seat which was below him. Theresfter Captain evacuated the arcraft from the right
hand pilot door and he followed him through the same door with the hep of ground crew.
Further, he has gdated that when PIC asked for assstance, the helicopter had dready
turned about 100Deg from the origind pogtion ie 315Deg. and was out of hdipad area
in the South West direction. Later on, Copilot had gated that when the pilot asked for the
hdp by agplying right rudder he gpplied full right rudder. But there was no effect a dl.
When the yaw got redly vidous in the second or third spin to the right, he applied right
cydic to prevent arall to theleft in addition to the yaw.
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Filot dso daed tha when the gpplication of right rudder did not have any effect,
he noticed that the Co-pilot hand moved towards the cycdlic stick hence he scrammed
Donot do that ... Donot do that....... The same is corroborated through the DFDR data of
the flight wherein latera cydic was used to control the yaw.

AME dated tha he was dtting in the middle seat of the middle row. When the
hdlicopter was about to land, goprox. 10-15 ft above the ground, the hdicopter turned to
left. At that time he thought the helicopter was repogtioning for the refuding point or
into the wind pogtion. But the hdicopter did not land on the ‘H’ marking rather it was
tuning to left and the rotation speed was increesng.  After approx. 2 full rotation, the
helicopter darted roll towards left and he fdt, he was moving towards left and up from
his seet pogtion. He tried to hold the front row seats with his hands. However, within
seconds, he redized that the hdicopter was crashed into the bushes and some machinery
running sound he felt. As he redized the Stuation, he opened the rear diding door lock
from indgde and moved the diding door rearward. He unstrapped seat belt and he
climbed upto the neck outsde and searched for main rotor to escape without caught into
the main rotor blade rotation. As he noticed al the ground saff were running towards the
hdlicopter, he jumped out of the hdicopter and rushed out about 20 fet from the gte
Some smoke was coming from the engine sde of the hdicopter, he rushed back towards
the helicqoter and he was standing just near the canopy to help crew.

The CVFDR CB's in the cockpit was pulled out by the ground crew &fter the
incident.
After the incdent crew went to the Chief Medicd Officer, Indira Gandhi Hospitd,
Kavaatti for medicd checkup and the doctor examined them and they were not found

under the influence of dcohal.

Port Asssant sated that after the crash, he garted to inform Medica room, Fire

svices and others.  With the avalable dtaff, rescue operation and preventive measures
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were taken to prevent fire with available portable fire extinguishers. He took action for
arranging police force to guard the chopper.

As the incident ste was located behind fud storage building and the other Sides
were surrounded by sea, there was no red Eyewitness avalable to comment over the
incident.

As per the Hight Manud, for Tal Rotor Falure, Tal rotor falure is indicated by
Yawing motion. The rate of turn depends on the arcraft power and argoeed a the time
of falure. There are two cases are described under the Tall Rotor falure. One is Failure
in Hover or & low speed in Ground effect and another one is Falure during dimb or
Hover.

For Falure in Hover or a low ar speed in Ground effect quickly reduce the
collective pitch and LAND IMMEDIATELY. In this incident, as ground speed was nil
and they were in the hovering phase.  Under this condition, the crew did not try for go
aound as the speed dropped bdow 40Kts and thereby affecting the Tal Fin efficiency.
However, due to shortage of Rudder force they could not able to control the yaw and
ubsequent manipulation of control made by the crew has made the hdicopter to yaw
vicioudy to the left and went out of control of the crew.

From the CVR tgpe it is evident that the Captain asked the Co-pilat to gpply right
rudder as he could not able to control the yaw. CoPFilot dso goplied right rudder.
However, immediately after couple of seconds, he shouted Don't .... Don't ...... Don't
do thd...., Don't do that....... and immedately the hdicopter crashed in to the bushes
Further, it has been observed that there was no checklist carried out in flight by the crew.

While taking off from Cochin the crew did not st the QNH on dtimeter and
neither they obtained the QNH for Kavardti the dedtination hdipad. No sysem available
to carryout Load and Trim sheet cdculation at out dations. No records were avalable to
show that the Load and Trim sheet was prepared by the Crew for the incident flight.

There is no ATC fadlity, MET Savices Communication and Navigaiond Aids,
Ambulance Services, Crash Fire Tender avalable & Kavaratti helipad.
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The validity of the TAFS issued by IMD, Cochin Intemational Airport Limited on
27" Sept. 2007 was not mentioned correctly by IMD, Cochin.

From DFDR daa it is seen tha about 25 minutes prior to the incident, 68%
(Max. 79.76%) of the tal rotor was used by the crew for mantaning steedy and leve
flight and prior to the Yaw, crew dmogt used 76% of the tal rotor pedd and they left
with only 2-3% rudder force for totd recovery action. The hdicopter before impacting
the ground has made 4 turns in the ar. Further, from DFDR data, fird the crew has used
the tal rotor rudder pedd fully with cydic control and laer on collective control during
the recovery action. This indicates that crew has not used the recommended procedure
for recovery from uncontrollable yaw, which asks the collective to dump and land
immediatdy.

As mentioned in the M/s Eurocopter DFDR andysis report  “When the hdicopter
began to spin left, no supplementary right yaw pedd input to counteract the starting left
rotetion was goplied’ is not judifidble as in case of such type of emergencies the pilot
would agpply maximum rudder pedd force to counter act the yawing motion and further
crew gpplied the full rudder is supported by the CVR tape and the pilot statement.

M aintenance factor:

On 27" September 2007, the helicopter was relessed from Cochin to Kavaratti
sector after carrying out Pre-flight ingpection by the qudified AME and the arcraft was
accepted with Nil snag by the desgnated crew and this was the firgt flight of the day
having totd 860 Kgs. of fud onboard. The helicopter had a vaid C of A & the time of
incident. Helicopter's Certificate for release to Service (CRS) was issued by the AME after
completing 25Hrs. ingpections, T45 Check and Power Margin check a 739:18 Air Frame
Hours on 24/09/2007 a Kavarati and was vdid on the day of incident. During the
Lakshadweep assgnment no snag was reported or detected from the date of release till
the day of incident on 27" Sept. 2007. Only T4.5 and power margin checks were carried
out on 1™ | 151, 18N and 24" Sept. 2007 and found satisfactory in auto mode.  Airframe



log book and Engine log books denotes that dl the approved maintenance schedules like
25Hrs, 50Hrs 30days, 100Hrs 6months, were found complied with.

Even though, TGB QOil SOAP teds is an Optiond, these procedures were ill
caried out by PHHL. At 400 hrs the TGB oil was draned before the incident. As
Magnesum (Mg) vdue was aove permitted limit, draning and replenishing of fresh ol
for every 100Hrs. ingpection was issued with effective from 04.09.2007 by QC Dept. of
PHHL. That is why there is discontinuity in the TGB Oil SOAP test results. However, no
mandatory check was spelled out by the Manufacturer on TGB oil SOAP tes.

On dte invedigation reveds tha the TGB ol levd was mantaned in the
Maximum levd and there was some metd patides surrounded the magnetic plug
noticed. On remova of TGB, after incident, SOAP test caried out and the results are-
Fe- 164947, Cu- 10542, Mg- 35.20.

Sorutinizing the Hight log, it was observed tha the fud uplifted qty. wes not
filled up properly. Hight log report showed that on 18" Sept. 2007 and 23¢ Sept. 2007,
50 ml engine oil (for both the engines) upliftments were made. However, no records
avalable recording the TGB ol up liftment daus as there was no guiddine issued by
M/s. Euro copter for the upkegpment of TGB ail records.

Euro copter examination:
As per M/s. Eurocopter, continuity check of yaw control was found norma. However,
during invedigation, in order to control the tal rotor blade motion from stop to stop of
the servo control (internd stops) with a hydraulic power supply, it was observed that on
svead times a loud noise followed by a pitch blade angle change during the retracting
moation of the pison (corresponding to an increasing pitch of the blades when right pedd
is pushed forward) when ariving near high pitch dop it was heard and when this
phenomenon occurred the tall servo control piston did not move and that the pitch change
sider was moving. Check of the magnetic plug dso showed contaminated oil (grey




colour) with soft depodt on the magnetic area. Fird andyss shows ydlow bright metdlic
particles (more probably brass from the bearing cages).

On removd of Tal control rod from the tal gearbox for examination, a foreign
object - like a “pladic shim” of 025 mm thick, 2 mm width, aound 70 mm diameter
indde the gear in the area of the split bush was noticed. Also axid play in excess was
noticed. Further, M/s. Eurocopter has doated that the tall control rod bearing was
dameged, the contamination of the oil was a consequence of the bearing degradation and
a foreign object was found. The andyss of the "plagtic chip® shows that it is made of the
same materid as the Flit friction ring.

M/s. Eurocopter had caried out TGB falure invedigation & DFDR andyss and
conduded that;
a. Labreport of M/s. Eurocopter had following observations ;
The Control rod/ Shaft assembly shows serious deteriorations :

PA 66 lage guide ring - This ring shows traces of heeting and creep

from the inner diameter towards the outer diameter (burr forming). The

foreign object 'Plagic Shim’ desribed during the ingte invedtigtaion is in

fact a burr created by the temperature eevation of the PA 6.6 guide ring as

a conseguence of deterioration of the control rod beering. The guide ring

is compliant with the design pedifications

Control rod bearing -

1 The inner hdf ring tal rotor sde shows flaking wear on the bearing
raceway aswel asalight golden brown colouring caused by hegting.

2. The rotor dde bdls shows heavy wear of aound 1mm on the
diameter.

3. the two cages shows a blackish colouring caused by the hedting of the
bearing. The rotor Sde cage shows wear over the entire circumference
of the inner diameter.



4. The rotor d9de bearing raceway of the outer ring shows traces of
hegting and abnormd operation.

5. Prescence of dgnificant amount of particles M50 (ded rolling up the
order) agglomerated with ail within the control rod.

6. The nut and the lock washer shows signs of heavy wear as cracks in
eech dot/ nut blending radius.

Contral rod - Evidence of alight golden brown colouring.

The burr, crested by the temperature creep of the P.A. 6.6 guide ring and present
between the control rod sheft and the levd whed is in dl likdihood,
consegnence of the deterioriaion of the control bearing. From the laboratory
findings it is impossble to determine the root cause of PA. 66 guide ring and
control bearing deteriorations.

b. Eurocopter’sDFDR report :

1. Theduration of the flight was 01Hour 53minutes 10Seconds.

2. At the time 01H 26Min., in cruise flight, it noticed +16% right pedd podtion
offst in the direction of a tal rotor thrugt risng) to mantan congtant
heading and the speed of the arcraft. The reason of this supplementary right
pedd input doesnot gopear to have been identified by the pilat.

3. During the landing phase the right yaw pedd input is increesed upto 77%
which is conddered & a normd pedds postion for this flignt phase
Nevethdess this input corresponding in redity to 77%-16% =61% on the
control rod position does not keegp the helicopter yaw control.

4. When the hdicopter began to soin left, no supplementary right yaw pedd
input to counteract the darting left rotation was gpplied and the heicopter
turned 4/5 times before hitting the ground.

There was an earlier case of smilar type of falure on the Eurocopter Helicopter and
Alert Service Bulletin 05:00:52 was issued.
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On the bass of the aubject incident, M/s. Eurocopter has issued a Tedex
informetion on 25" March 2008 ‘Double Bearing of the Tail Rotor pitch control Rod
and followed by an Alet Savice Bullein No. 050054 on 11.08.2008 for ‘Maintaning
the ail leve in the Tal Gear Box (TGB) a its maximum leve and checking the tail rotor
Hub pitch change control rod bearing for abbsence of play.’

Seguence of events:

From the above discusson it is inferred that a agpprox. 25minutes prior to the
incident i.e Between flight time 1H25mins. and 1H30mins the tal rotor postion was
changed from 52.6% to 688% by the pilot to mantan the heading. This indicates that
during that time the TGB control rod bearing had faled and the excessve rudder force
goplied by the crew to maintain the heading was not noted by the crew as there was no
indication'warning gppeared to the crew. When the hdicopter was coming for landing,
the helicopter was controlled by the pilot, with the continuous application of right rudder
pedd and during the recovery the crew applied their full right pedd force However, as
the rudder force was not sufficient to recover from the yaw motion, the heicopter had
crashed after making 4/5 turns.

Investigation reveded that there was degradation of control rod bearing not
clearly identified with the procedures of the routine maintenance checks in place a the
time of incddent. Subsequently manufecturer issued the det SB to improve the
maintenance procedures. Also there was dmilar case of incident reported to the
manufacturer in which the bearing fallure was the cause of loss of yaw control. It is not
agreegble to the manufacture’s DFDR andyds that there was no supplementary input to
the right peda to counteract the heicopter spin due to the fact that the full right rudder
pedd was gpplied asindicated in the CVR tape and the pilot Statement.



3. Conclusion:-
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Findings:-
The hdicopter was having valid C of A and wasin servicegble condition.
Crew were having valid licenses and their medica was current.

Met information regarding Departure, dedination, enroute forecast briefing was
obtained from Cochin Irternationd Airports Limited prior to departure,

No fadlities like ATC, Met , Communicaion ec., were avaldble a Kavardt
Helipad.
The takeoff from Rwy 27 a Cochin and flight during cruise was normd.

During the find Approach & Kavadti Helipad, the helicopter started yaw to the
left. Crew used the right rudder to prevent yaw.
The winds prevailing were 280/15Kts.
The heicopter continued to spin in ar thus winds parameters changed from Head
wind to Tall wind.
As per DFDR the Hdicopter made 4 rotaions in ar prior to impact with the
ground.
The exact dtitude & which the uncommanded yaw has dated could not be
pinpointed due to non-setting of QNH on the dtimeter by the Crew.

As per DFDR , firg the crew has used the tail rotor rudder pedd fully with cydic
control and later on collective control was used during the recovery action.

. As pa DFDR, right rudder was used fully to prevent the yaw. However, the

helicopter sarted spinning vicioudy to the left and the helicopter crashed a couple
of seconds later.

. From DFDR daa, it is evidet tha 25 minutes prior to the incident, 68% (Max.

79.76%) of the tal rotor was used by the crew for mantaining steady and leve
flight and prior to the Yaw, crew dmog used 76% of the tal rotor pedd and they
left with only 2-3% rudder force for totd recovery action.

As the Collective was increased during the yaw recovery, hdicopter gained dtitude

and no sufficient rudder force was available to the crew.
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24,

26.

21.

28.

. As per DFDR, crew did not use the recommended procedure for recovery from

uncontrollable yaw which requires the collective to dump and land immediately.

Sterile cockpit was maintained during the flight.

From CVR tape, No norma checkligts carried out by the Crew during flight.

. Load & Trim calculation was not prepared prior to the commencement of flight.

SOAP test data shows tha the Alet vdue of ‘Fe¢ and ‘Mg dragicaly changed

with out any caution and no mandatory sysem by the manufecturer available for

condition monitoring of the TGB.

. Thereis no TGB ail consumption recording procedure available for monitoring.

Fud uplifted quantity was not filled up properly by the Engineering personnd.

. All the gpproved maintenance schedules like 25Hrs, 50Hrs 30days, 100Hrs 6
months, were found complied with.

. There was amilar kind of control rod bearing falure reported in year 2006 to the

manufacturer and the necessary maintenance service bulletin was issued

During detalled examination of TGB with M/s. Eurocopter, France, ‘Plagic Chip

was found on the Tail rotor Control rod.

. Plagtic chip was from the PA ring which caused the redriction of the control rod

and affecting the pitch change mechaniam.

The burr crested by the temperature creep of the PA 6.6 guide ring and present
between the control rod/ shaft and the bevd whed is in dl likdihood, a
consequence of the deterioration of the control rod bearing.

There was degradation of control rod bearing whch was not identified with the
existing maintenance checks.

Subsequent to the incident dert service bulletin was issued by manufecturer on the
improved maintenance procedures.

. M/s Eurocopter DFDR andysis report over the crew action as ‘When the hdlicopter

began to spin left, no supplementary right yaw pedd input to counteract the starting
left raaion was gpplied” is not judifidble as in case of such type of emergencies
the pilot would aoply maximum rudder pedd force to counter act the yawing
motion and further crew applied the full rudder is supported by the CVR tape and
the pilot Statement.



3.2 Probable cause -

The incident occurred due to the degradation of the control rod bearing in the tall gear
box. However the exact reason for the bearing degrading could not be established.

4, Safety Recommendations:-

1

Matter may be taken up with DGAC, France to ingruct M/s. Eurocopter, France
to improve the desgn features of control rod bearing in TGB due falure of same
and till the time the desgw/ modification of the component is completed,
menufacturer should rdease any specid/ revised mantenance indructions to
prevent recurrence of same in future.

Union Teritory of Lekshedwesp , Adminidraion may be tie up with Met
Depatment & Airports Authority of India to provide dl the essentid services like
Communication and Nav. Aids, weaher rdated information for smooth
operations of the Helicopter.

AAl, Agati may be asked to provide dl the ATC reaed services whenever
required by the Helicopter operations.

Action as deemed appropricte be taken againg both pilots for not following the
recommenced procedure for recovery from uncommanded yaw and for not
carying out the norma check lists and non-preparation of Load and Trim sheet.

M/s. PHHL enginering should be asked to maintan proper records for TGB ail
consumption and fue upliftment records.

(R. Rgendran)
Senior Air Safety Officer — Engg.,
Inquiry Officer of VT-PHP

28/08/2009



