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GLOSSARY OF ABBREVIATIONSUSED IN THISREPORT

AAI : Airports Authority of India

ATC : Air Traffic Control

ATCO : Air Traffic Control Officer

ATPL : Air Transport Pilot License

ATS : Air traffic Service

CHD : Chandigarh

CPL : Commercia Pilot License

FAA : Federd Aviaion Administration (USA)
FATA : Foreign Aircrew Temporary Authorization
IBANA : En Route Air traffic Reporting Point
IFR : Instrument Flight Rules

IAL : Instrument Approach to Land Procedure
IMD : Indian Meteorological Department
OLS : Obstacle Limiting Surface

QNH : Pressure Setting to Indicate Elevation
R/W : Runway

SHP : Shaft Horse Power

SC : Second in Command

KC : Sky Clear

TWR : Air traffic Control Tower

TO : Time Since Overhaul

VILD : LudhianaAirport

VFR : Visud Hight Rules

VMC : Visuad Meteorologica Conditions



REPORT ON ACCIDENT TO PUNJAB GOVERNMENT KING
AIR GO AIRCRAFT VT-EHY AT VILLAGE JUGIANA
NEAR SAHNEWAL AIRPORT LUDHIANA

ON 29.10.2008

a Aircraft
Type and Modd
Nationdlity
Regidration
b Owner/Operator
C) Date of Accident
d Timeof Lagt Contact with ATC
€ Lag Point of Departure

f) Point of Intended Landing

0 Geographica Location of Accident

h) Type of Operation

i) Phase of Operdtion

King Air C-90
Indian
VT-EHY

Government of Punjab
29.10.2008

11:25ST.

Chandigarh

Ludhiana

At adistance of 0.75km
West from dite the edge of
RW 12

Coordinates:

N 30° 511338

E 075 56 18"

Pogtioning flignt (State Gowt.

Aircraft)

Right hand circuit R\W 12

(AII timingsin thereport arein IST)



SYNOPS S

On 29102008 Punjab Govenment King Air C-90 arcraft, VT-EHY met with an
acadent while operating flight from Chandigarh to Ludhiana This accident was notified
to DGCA by ATC a Ludhiana and Punjdb Government officids shortly after the
occurrence.  The accident occurred when the aircraft was in the process of making second
attempt for landing a Ludhiana Airport.

The accident was investigated by Ingpector of Accident under Rule 71 of Aircraft Rules,
1937. As pea the obligaions under ICAO Annex 13 notification was sent to USA, the
country of arcraft manufacture, Canada, the country of engine manufacture and 1CAQ.
Trangport Safety Board Canada agppointed an accredited representative and  authorized
engine manufacturer M/s P& W to associate with investigation of engines.

Low vidhility conditions were prevaling & Ludhiana & the time of accident. Due to
which the crew located the runway late. They were edimating their postion based on
GPS. Though they did spot the runway a some stage of the goproach, they logt sght of it
agan and were unable to locate it subsequently. They carried out orbits on the right Sde
(East Sde) of Rw 12 in an ffort to visudly locate the runway and then followed non-
standard procedure to land. Not comfortable with the gpproach, the crew decided to go
aound. Due to low vighility and that they probably did not want to loose the sght of the
arfidd, caried out nonstandard go around.  In her anxiety not to loose the sght of the
fidd they descended in three orbits in the vidnity of the airfieddd on the west sde of Riw
12, perhgps to land after making the short crcuit from the right. However, due to smoke
in the cockpit, severe disorientation, lack of qudification & experience on type of arcraft
and on gghting the communicetion tower, the panic gripped the crew. In thear anxiety,
the control was logt and arcraft impacted the ground in the steep left bank.

Aircraft was dedroyed in the crash due to impact and pogt impact fire Both the
occupant on board died due to fire and collapsing aircraft structure.



Factual I nformation

11

Higtory of the Flight

On 2910.08 Punjab Government King Air C-90 Aircraft VT-EHY was to operae
a flignt from Chandigarh to Ludhiana for picking up Ingructor/Examiner on type
to cary out ingrument raing check of Rlot in Command. The flight plan wes
filed for the sectors CHG (Chandigarh)-IBANA-VILD (Ludhiang), VILD-
IBANA-CHG-IBANA-VILD, VILD-IBANA-CHG and the met brigfing was
obtained The arcraft uplifted 1090 Itrs of fud from Chandigarh and there was
dready 600 Ibs (2722 kg of fud in the arcraft (total fud on board 1133.1 kg.).
The daily inspection was caried out by the AME holding goprovd for the type of
arcraft. During the Daily Inspection no abnormdlity or snagwas observed.

The arcraft got arborne from Chandigarh a 11:.00 hrs. It was cleared to 6000 ft
on QNH 1012 HPA. At 11:10:31 hrs. the aircraft tuned left for Ludhiana. At
11:1530 hrs. it flew aeam Rw 30 towards RW12. At 11:16 hrs.  arcraft came
in contact with Ludhiana ATC and informed tha they were eght miles and a
7000 ft to 6000 ft and requested descent clearance. At 11:17 hrs. it commenced
right hand turn on east 9de of Rw 12 after crossng abeam Thresh hold RAW 12
and subsequently requested for RAw in use. At 11:19 hrs, while it was in right
hand turn it reported overhead this time Theredfter a 11:22hrs it reported 2
miles from the Rw and runway dill not gdted. At 11:23hrs. arcraft reported over
the fidld and informed thet it will make acdrdeto land on R\W 12.

The reported vishility was 1500 m., QNH 1013 HPA. The arcraft was cleared
for landng on RW 12 under specid VFR conditions At 11:25hrs. aircraft
reported that “We are little too high ... we will be coming around’. This was the
lag communication of the arcraft with the Ludhiana ATC. The arcraft flew
goproximatdy 400 m over the RW 12 and thean commenced right hand dircuit
while flying over tdl trees of height goproximatdy 100ft. on the arport boundary.
As pe the Duty ATCO the arcraft height while commencing the right hand turn
was between 200-300 ft.  Three minutes later d 11:28hrs. Ludhiana ATC gave a
cdl to VHY for podtion but there was no reply. ATC Ludhiana contacted other
ATS units in that area for the information about the arcraft. At 11:45hrs it
received informeation that aircraft had crashed at village Jugiana



The arport fire sarvices and city fire services were derted.  Approach to the
crash ste was difficult for fire services as they had to move through narrow lanes.
In addtion, arport fire sarvices had to cross ralway line running pardld to the
arport which was dosed during that period. After the fire was extinguished by
fire services, the dead bodies were recovered and trandferred to hospitd by
Didrict Authorities.

Inspection a the accident Ste reveded that the aircraft approached the dte in
deep left bank. Accident dte is the premises of an abandoned agro industry
oread over an aea of 28 acres. It was being used as a dumping ground for the
ach of rice huk. The left propdler impacted the ground and separated from the
engine shaft. The right propeler hit the long bushes a the height of around 105
feet amultanecudy. The arcraft findly rested a a place thirty feet away from the
point of firg impact. After the fird impect, the arcraft turned by dmogt 270
degree and impacted the graund in nose pitch down dtitude. After the second
impact the arcraft caught fire and a large portion of arcraft got burnt/ meted/
fused. There wasno Sgn of burgting of fud tanks.

Almost 900 ft. before the accident Ste there are two communication towers 40 m
in hegt and in line with the accident Ste and dso a same Iditude as the
threshold of RIW 12. These towers have not been indicated in the obstruction
chart of the aerodrome. As per the eyewitness account postioned close to these
communication towers, the arcraft made three orbits in this area  During the first
orbit the arcraft was high, during the second orbit the arcraft had descended and
flew over these two towers and during the third orbit it flew left of both the towers
and a amog the same height as these towers. Subsequently, in undabilised mode
it crashed at the accident site. Thefire Started few minutes after the impact.

The crew died after the second impact due to collapsing aircraft structure and fire
burns. Aircraft was completey destroyed due to impact and post impect fire.



1.2 Injuriesto persons

Injuries Crew Passengers Others

Fatal 2 Nil Nil

Serious Nil Nil Nil
Minor/None Nil Nil

1.3 Damageto aircraft

Aircraft King Air C90 VT-EHY was destroyed due to impact and post impact fire.

14 Other Damage
Nil

15 Pesonnd information
1.5.1 Pilot-in-Command

As pea flignt plan filed with the Chendigach ATC he was Rlot in Command.
However as per the Aircraft Maintenance engineer who did the departure, he
occupied right seat in the cockpit. He was initidly issued Indian ATPL on
08.02.1983. The ATPL was vdid till 14.07.1985. He obtained FAA licence, date
of issue 20th January, 2004 with the privileges of Airline Trangport Filot, Airplane
Multi-engine Land. All Limitations and redrictions on the Indian Filot License
were goplicable.  His Indian ATPL was renewed on 13.04.2007 on the beds of 45
hours flying in lag 9x months on FAA License which included IR/Day/Night Test
on Beach Baron B-55 arcraft. The above inference is based on the submisson of
the pilot and not on the goprasd of his logbook. His log book was mutilaed due
fire therefore his 45 hrs of flying and checks could not be verified.



Details of Indian Licence

Licensetype : ATPL

ATPL Vdid upto 12.04.2009

Date of Issue 08.02.1983

Date of Birth 16.08.1946

Aircraft Ratings

AsPIC : L-5, Sentnd, E18S, C18S, Pushpak

As Co-pilat : Nil

Open Rating For dl type of arcraft having AUW not exceeding 5700kgs

Any cther Last IR renewed on aircraft Premier-1, 25.12.2007 vdid

till 24.12.2008

Detals of flying avalladle in thefile-

Aircraft PIC Co-Pilot Total
B-707 J K 414
B-727 136 1A 20

Farchild 2843 3™ 3152

Experience on type 1920 hrs

Hying during last 7 days. 04:50 hrs
During lagt 24 hours : B0 minutes

As per the submisson of Punjab Government, he had undergone familiaristion
traning on King Air C-90 arcraft with Capt. Nanda Senior Executive Pilat, Givil
Avidion Depatment, Government of Hayana However, Capt. Nanda has denied
carying out familiaristion flight for him.

1.5.2 Co-Pilot

As pea the AME, the Co-pilot occupied the left seat. He was holding Indian CPL
issued on 18.09.1989 and it had expired on 16.01.97. His Indian license was
vdidated on 2303.2008 after <kill tex on Cessnal52A arcaft. He was ds0
hading FAA license dated 01.06.06 to exercise the privilege of Commercid Rilot
and following are the endorsements on his FAA license:



Airplane Single & Multi Engine Land Insrument Airplane
BE-1900

Limitations:

BE-1900S1C Privileges only

BE-1900CIRC APCH —VMC only

King Air C-90 aircraft was not endorsed on his FAA License.

He was issued FATA for B1900D arcraft on 10.06.2008. However, on the bass of
declaration by M/s Ran Air that he had 100 hrs flying experience on King Air C-90
arcraft he was dlowed to undergo skill check on type. King Air G90 was endorsed
on his Indian license on 30-0308. During invedigation the company could not
produce proof of hisflying experience of 100 hrs. on type.

Snce FAA licence does not mention dl the arcoat bdow 5700 kg which ae
endorsed on the licence, therefore, to verify his endorsement on King Air C-90
arcraft his complete licenang records were obtained from FAA. As per the records
recaved he had no endorsement on King Air C-90 arcraft. Thus it was a case of
fdse representation by the company and the pilot. His proficiency to handle the
emergenciesis doubtful.

The log book of Co-Flot was not recovered a the accident Ste. Neither Civil
Avidion Depatment Government of Punjab could produce any copy of pilot's log
book or detals of his current flying experience.  The tech log book as per the Punjab
Government was on board so it dso perished in thefire.

Indian License Details:

License type X CPL

CPL Vdid upto : 24.03.2013

Date of Initid Issue : 18.09.1989

Date of Birth : 06.03.1967

Aircraft Ratings:

AsPIC : Cesna-152, 172, 310 & King Air C-90.
King Air endorsed on 30.03.08

As Co-pllat : B1900D



Any other : Last IR renewed on arcraft King Air C-90 daed
30.03.2008, vdid till 29.03.09

Hying Details : Asper CA39 (till Feb, 2008)
Snge Multi
Dud Sdo Co-pilat Sdo
Day 303 129 664
Night 3:15 109

CA-39 does nat mention flying experience on King Air C-90 aircraft individualy.
Experienceon type 13:25 hrs.
Hying during last 7 days: 04:50 hrs.
During last 24 hours: 50 minutes

1.5.3 Both the crew had not flown to Ludhiana before. They were not aware of the many
obgtructions around the arrport as they had not been published by the AAI. Records
did not reved of their any previous involvement in any accident or serious incident.

154 Aircraft Maintenance Engineer

AME is hading A&C Licence and was granted goprovd by Dehi Hying Club to
cary out and catify daly ingpection/ preflight/ trangt/ post flight ingpection of
King Air C90 arcraft fitted with P&W PT-6A-21 Engine, provided no defects is
reported on the arcraft. Super King Air B-300 and P&W PT 6A-60A Engine
arcraft is endorsed on his licence. As pat of traning he associated with work in
progress of C of A renewd and caried out 7 trandt ingpections a Chandigarh on
09102008 under the supervison of Qudity Control Manager, M/s Ddhi Hying
Club, the Mantenance Agency. Procedure for granting agpprova is not included in
the QC manud of the organisation.



1.6 Aircraft Information

16.1
Manufacturer Beach Aircraft Corporation, USA
Type King Air G90
Congructors SNO. LJ1008
Y ear of Manufacturer 1982
Certificate of | N0.1761 and renewed on 06.10.2008
Airworthiness Vdid up to 05.10.2009
Revdidated on the strength of FAA
Export Cof A No.E179464 dated 19.11.1982
Category Norma
b Divison Passenger Aircraft
Certificate of Regidration 2232 dated 02.02.1983
Owner Government of Punjab
Adviser, Civil Aviation, Government of Punjab
Office 25, Sector 19A, Chandigarh
Minimum Crew Required One
Maximum Authorised  All | 4377.18 kg
Up Weght
Last Mgor Inspection Phase 11/400 hrs/12 months approved Inspection  on
25.09.2008
Last Ingpection 15 day / 25 hrs. carried out on 27.10.08
Air frame Hrs. Snce New 6530:10 hrs
Air frame Hrs Since last| 12:25hrs
Cof A
Engine L eft Right
Manufacturer Pratt & Whitney Canada Pratt & Whitney Canada
Type PT6A -21 PT6A-21
Serid No. PCE24993 PCE24997
Hours Done Since New 5330 hrs. 4254 hrs,
TSO 1871 757 hrs.
Last Ingpection Caried| 50 hrs/30 days 50 hrs/30 days on 08.10.08




Out On 08.10.08

Last  Mgor  Ingpection| Phase[1/400 hrs/12 months gpproved Ingpection

Carried out on 25.09.2008

Average Fud No Records Maintained

Consumption

Average Oil Consumption No Records Maintained

Propdlers L eft Right

Type Hartzel HC-B3TN-3Vi

Sr. No. BUA 27864 BUA 30999

Last Overhaul On 27.10.2008 a Indamer On 10.04.2008 at Indamer
Mumbai Mumbal

Hr. Since Over Haull 04 :50 hrs. 16:45 hrs

The mantenance of the arcraft was contracted to M/s Dehi Fying Club. M/s Ddhi
Hying Club had gpprovd to carry out ingpection up to Phase IV check on King Air
C-90A/90 arcraft induding P&W PT6A-21 Engine inddled thereon.

>

The arcraft remained grounded from 27.01.2005 to 24.10.2006; from 24.10.2006
to 26.07.2007; from 12102007 to 28012008, 28012008 to 21.04.2008;
21042008 to 2509.2008. During the period of grounding Engine Ground run
was carried out and various arcraft schedules were carried out including CPCP.

Aircraft was equipped with KLN 90B GPS. Its data base is to be updated a the
interva of 28 days However there is no record when the data base on this arcraft
was updated.

M/s Ddhi  Hying Club/Punjgb Govenmett has not mantaned fud/oll
consumption record and defect reporting register.  Hight report book as per the
Punjab Government was on the arcraft and got destroyed on the post impact fire.
Therefore, snag higtory of the arcraft could not be anaysed. However, copies of
Tech. Log for 081008 & 09.10.08 dates were avalable wherein no snag was
indicated.

Scrutiny  of records reveded tha on 28.01.2005 burning smdl and chatering
noise was fdt from Fud Control Pand in cockpit and subsequently fud shut off
vave circuit bresker popped out. The snag was rectified with the introduction of
two plugs ingeed of one origind plug. As per DFC the origind pin connector
was not avalable with the manufecturer. The Raytheon Company intimated that




they do not have a kit for ingdling different PIN connectors a Fud Control
Pand. The inddlation drawing was gpproved by Director Airworthiness Dehi
Regon.

162 General Description

The King Air G990 is an dl-med, low-wing, twin-engine turbo-propeler arplane
with retractable landing gear. The arplane is equipped with conventiond ailerons,
eevators and rudder, for roll, pitches and yaw control. The arplane is equipped
with dud contrals for the pilot and co-pilot. The alerons and devators are operated
by control wheds interconnected by a T-bar.

Hight ingruments are aranged in a group directly in front of the pilot and the co-
pla. Complete pilot and co-pilot flight indrumentation is avaladle induding dud
navigation sysems, two course sdectors, dud gyro horizons and dud turn and dip
indicators.

The annunciator system condsts of a waning/caution/advisory pand.  The warning
(red), caution (amber) and advisory (green) annunciators are centraly located in the
glare shidd. A red MASTER WARNING flasher, amber MASTER CAUTION
Hasher is dso pat of the sysem. If the fault reguires the immediate attention and
reection of the pilot, the appropriate red warning annuncigor in the pand
illuminates and the MASTER WARNING flasher begins flashing.

Switches for the landing lights, taxi lights wing ice lights navigaion lights,
rotating beacons, wing tip and tal drobe lights ae located on the pilot's right
subpand. They are gopropriatedly identified asto their function.

Tal floodights are incorporated into the horizontd dabilisers and are intended to
illuminate both sdes of the veticd dabiliser. A switch for these lights, placarded
LIGHTS— TAIL FLOOD — OFF, islocated on thepilot’ sright subpand.

16.3 Load & Trim Sheet
Crew did not prepare load & trim sheet for this and earlier flights. However, based
on available records Teke off load and trim pogtion was cdculated and found to be
with in limits



164 P&WC Engineering Analyss of Torque Required to Fracture PT6A-21
Propdler Shaft

Manufacturer was requested to provide data regarding torquefforce a which falure
of the propdler shaft will take place. As per them the datic torque required to shear
the prop shaft is over 17 times the norma engine operation at take off power of 550
SHP a 2200 RPM propdler speed. For this cdculdion, minimum maeid
dimensond conditions were used and the cdculdions were done & the location in
between the propdler and front reduction case. This andyss assumed full
properties of the materid, no defects or cracks and no faigue. In order to fracture
the prop shaft, the torque has to be very high. At the ultimate yidd levd, the torque
required to shear the prop shaft is approximatey 277333 in-lbs, or the equivdent of
9500 SHP a 2200 RPM.

1.7 Meteorological information
Chendigarh wegther is not dgnificant to invedigaion. The weather exiding at
Ludhiana, as per the Meteorologica Department, Ludhiana was as follows-

1.7.1 METAR 10:30 Hrs.

Vighility - 1500 m.
Winds - 090/04 kts
Clouds - XC
Temperature - 5°C
DEW Point - 18°C
QNH - 1014 HPA

1.7.2 METAR 11:20 Hrs.

Vighility - 1500 m.
Winds - 090/04 kts
Clouds - XKC
Temperature - 2r°c
DEW Point - 18°C
QNH - 1013 HPA



1.7.3 METAR 1230 Hrs,

Vishility - 1400 m..
Winds - 090/04 kts
Clouds - KC
Temperature - 28°C
DEW Point - 16°C
QNH - 1013 HPA

1.8 AidstoNavigation

Aircraft is equipped with modern navigdtion ads vizz VOR, DME.  Ludhiana
Airport has NDB with frequency 380 kHz and is avalable within notified weatch
hours & the arport. There is no IAL procedure for this aerodrome and only VFR
operdions are permitted.

1.9 Communication

The aircraft is eguipped with VHF st for communication. Ludhiana Airport is
equipped with STD tdephone, intercom, waky taky etc. VHF frequency 122.3
MHz, main and dand by two sats are available for two way communication with the
arcraft.  Teephoneintercom and waky-taky is avalable for communication with
other units & the arport. Hatline with other ATS units, fire dation and police
dation are not avaladle. All the ATC communication fadlities ae not beng
recorded The recorder was being used on trid bass The daa recorded was not
Clear.

1.10 Aerodromeinformation

1101 udhiana Airport is dtuaed 15 km SouthrEast of Ludhiana  The arport is
operaiond for limited hours and is VFR agrodrome.  No night landing fadlities are
avalable at the aerodrome.  Aerodrome control tower location does not give 360
degreeview. R/Mw 12 beginning is not visble due to presence of sructures higher



than the floor levd of control tower in the vicnity in its exiding pogstion.  Hence,
visud survellance of riw 12 beginning, operdtiond aea and in the backsde of the
aerodrome control tower gets limited. Also from Rw 12 and adjacent operationd
area, aerodrome beacon located at the top of control tower isaso not visble

Orly Aerodrome control services are provided a Ludhiana Airport having a control
zone up to 3,000 ft. and trangtion dtitude up to 4,000 ft. Though there is no
dandard procedure for the approach control services for arcraft approaching or
depating from Ludhiana Airport, however, normdly, the incoming/outgoing
arcaft above 3,000 ft. ae beng controlled by ether Chandigarh or SU Barnda
(Alfacontral).

ATC watch hours are limited between 11:30 to 15:30 hours as there is no scheduled
operation at te arport. Coordinaion procedure with other naghbouring ATS units
incdluding Air Force has not been established.

Physical Characterigtics
On RAw few cracks and depressions were observed a some places. The physica
characterigtics are as follows:

R/W R/W R/W Txy Way Apron PCN
Orientation Dimengon PCN Width
12/30 1463x30m 1VFC/XIU | 15m 11/FICIXIU
Elevaion of the Aerodrome 834 ft.
Rw Strip : 75 m on both sdes of riw center line

Riw 12 is displaced by 68 m and Riw 30 by 77 m.

1.10.2 Rescue and Fire Fighting Services

CAT IV Rescue and Fre Fghting Services have been provided at the airport.
One CFT and one rapid vehicle with water capacity 800 Its. and ambulances are
avalable. Discharge rate of fire and rescue vehicle (Super Tetra) is 3200 Its
/min.  For replenishing the CFT waer source a tank of capacity 25,000 Its. is
avalable  Adequate dock of the foam compound (proten), DCP CO2 is
avaldble  Communication with ATC and other units is through waky taky.
Thereisno city fire savice near to arodrome. The protective fire suitswere

14



not available for the fire personnd. Full scae aerodrome emergency exercises
a the intervd of two years and patid emergency exercise in the intervening year
are not being conducted.

1.10.3 Obdructions

There are trees in the gpproach path on both Rw dosed to riw grip protruding the
obgacle limitation surfaces.  Approximady 40 m. BSNL and Reiance tower of
same height were observed in the base leg of Rw 12 In addition, number of
other towers, high tenson dectric towers, chimneys buildings and dructures
were obsarved in the vicinity of the aerodrome which has been erected after the
survey conducted in 1999 by AAI. Therefore, these obdtructions are not avalable
in the obstruction chat of Ludhiana Airport. No OLS survey has been conducted
snce 1999,

1.10.5 Meteorological Services

111

112

1121

Class Il Met Office of IMD with traned manpower is avalable and provides
current weather report during the notified waich hours.  Observatory has been
provided with eguipments such as barometer, anemometer and thermometer for
temperature due point and wind direction and speed.  Vighility is reported
through predeermined land maks and douds by eye obsavaion.  The
landmarks available with the Met Office are up to 4,500 m only. It appears
that the visbility beyond 4,500 m is not being provided at the airport. Being
VFR airfidd, it is desrable to have more number of pre-determined
landmarksfor observation of vighbility 5000 m and morein all directions.

Flight recorders
The arcraft is not equipped with either CVR or DFDR.

ATC Recorders

ATC communication record of Chandigarh

At 10:56:2hrs arcrafit was cleared for take off from R/W 11 as per flight plan
route, initidly for a dimb to 2000 ft due traffic. At 11:06 hrs. when arcraft was

more than eighteen miles from Chandigarh it was given further cdimb to 6000 ft.

15



At 1111037 hrs arcraft confirmed over IBANA and turning right and left for
Ludhiana and had atained 6000 ft. At 11:12:38 hrs. changeover to Ludhiana was

aoproved.

1.122.2 Communication Recording of SU Barnala

At 11:11 hrs. SU Barnda requested an arforce arcraft which hed taken off from
Chendigarh after HY to check with ATC about the identity of the traffic which
was mantaining ahead of it and heading towards Ludhiana At 11:15hrs. VT-
EHY gave a cdl on channd dpha and informed that it was 4.2 miles inbound to
Ludhiana a Level 060 and requested for descend. HY was asked to changeover to
Ludhiana ard descend in coordination with Ludhiana ATC.

112.3 Radar Recording of SU Barnala

The radar recording of SU Banda was obtained and on its bass the postion of
arcraft w.r.t. Barnaa was determined as given below:

Time (IST) Bearing / Range Speed No. On the Map
1109 059/48 171 1
1110 056/47 160
1111 053/45 178 2
1112 052/42 161
1113 050/41 169 3
1114 047/38 167

111430 045/37 171 4
1115 044/36 183

111530 041/35 171 5
1116 04034 166

111630 038/33 142 6
1117 038/33 120

111730 03534 138 7
1118 037/35 139




1.12.4 ATC communication record of Ludhiana

Aircraft came in contact with Ludhiana a 11:16 hrs. and reported that they were
a eight miles and requested for descent clearance, dating that they were a 7000
ft to 6000 ft. Ludhiana informed that VFR not approved. At 11:18 hrs. HY
informed that they were deared by Alpha control for direct gpproach and
requested for RW in use TWR informed that RW 12 was in use At 11:1%rs.
arcraft reported overheed. and a 11:22hrs. it reported 2 mils from RWY and
TWR aked to confirm if fidd was in sght. At 11:23hrs. arcraft reported that
they were over the fidd and meke drde to land on 12. At 11:25 hrs it informed
that “we ae Little too high ... we will be coming aound ... OK” At no stage
arcraft intimated of any emergency or falure of any system.

1.125Corrdation of Radar Plot and Radio Communication

At 1111031 hrs arcreft turned left for Ludhiana. At 11:15:30 hrs. it flew abeam
Rw 30 towads RWI12 when crew reported to Ludhiana and subsequently
informed that they were eght miles and a 7000 ft to 6000 ft and reguested
descent clearance. At 11:17 hrs. it commenced right hand turn after crossng T/H
RW 12 and subsequently requested for Rw in use. At 11:19 hrs. while it wasin
right hand turn it reported overhead this time. Thereafter at 11:22 hrs. it reported 2
miles from the Rw and a 11:23 hrs. the aircraft reported over the fidd and
informed thet it will make a cirde to land on RW 12. Appaently, the aircraft
approached RAW12 from right.
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1.13 Wreckageand Impact Information
Accident gdte is gpproximady 0.75 km from the RW 12. The coordinates of the
accident ste are N 30° 51°13.38’, E 075° 56°18" Accident Ste is the premises of an
abandoned agro indudry spread over an aea of 28 acres It was being used as a
dumping ground for the ash of rice husk.



Aircraft gpproached the accident Ste in dteep left bank. The left propeller impacted
the ground and separated from the engine shaft due to bending and the right propeler
hit the long bushes & a height of around 105 fedt. One of the left propdler blades
was found buried in the ground thought attached to the hub. Aircraft findly rested a a
place thirty feet away from the point of firs impact. After the firg inpact the aircraft
turned dmost 270 degree and impacted the ground in nose pitch down dtitude. At the
point of firg impact a large crater of a width of goprox. 5 feet was formed. At
goprox. 2 ft. from the point of fird impact portions o the engine bottom faring was
found in broken condition and no dgn of burn were observed on it. After the second
impact the arcraft caught fire and a large portion of arcraft got burnt/ mdted/ fused.
Before the point of firg impact no arcraft part/component was recovered dong the
direction of flight. Detalled wreckaege dig is given as gppendix ‘A’.

Wreckage site with direction of flight indicated

1.13.1 Fusdage
a Cockpit: After the impact, nose and cockpit section caught fire and was fully
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consumed in it. Few of the cockpit insruments, avionics equipments were
recovered and portion of crew seats were found in the centre section of the
fusdage.

b. Followingitemswererecovered:
Filot seat back rest, Co-pilot seat back rest hdf burnt, Contral column of both
dde, Enginecontral Linkages, DR Compass, OAT Probe, Altimeter,
Artificdd Horizon, NAV Indicator, Control Column Chain and Sprockets
Avionics Equipments Seven Nos, Cockpit Instruments Eleven Nos,
Portion of Enunciator Pand  Landing Gear Control Switch Pand

anual cabin temp . incr et blower switch, .
decr . switch. o High. abin temprature
ottroler knak

anding qear actuation

andle
anding gear hanle light ! Bh. Bleed
st switch. IH AT switch

Landing Gear Control Switch Panel
Position of switcheson Landing Gear Control Switch Pand

Switches Position
Landing gear actuation handle Down Pogtion
Manud cabin temperature control switch Center

Vent Hower switch Auto
Cdbintemperaureknoo e



Mode control snitch e
Landing gear handle light test switch Neutra
LK/ Rh bleed control switch On

All these indruments were in burnt condition, therefore no reading could be taken. Power
control pedestd was found with burnt control linkeges. FHgp control lever could not be
recovered, probably burnt.

c. Centre Section: Centre Section of the fusdage was fully burnt. Some portion
of the bdly sin was avaldble front and rer spar passng through centre
section was vishle A portion of a passenger seat was recovered from this
section.

d Rear Section of the Fuselage (from FS 228.75 to 298.00):

Left 9de entry door in locked postion dong with bely skin and portion of
fusdage section bdow teardrop window recovered in a discoloured condition
due to hedt. Right Sde and the top portion was fully consumed in fire and
molten metd puddle found in downward direction. Control Cables were
recovered in pogtion.

e. Empennage Section:

Portion of dorsd fin and verticd dabilizer with portion of rudder attached but
bent towards right, horizonta debilizer with devators atached, recovered. A
portion of right hand Sde dabilizer and devator found broken after hitting a
tree and lying nearby a disance of agpprox. 2 feet. Complete section was
discoloured due to heet. Control Linkages for rudder and eevator found intact
with cables atached. At few portions molten med pudde dropping
downward obsarved. Anti collison light on gdabilizer had separated but lying
near the empennage <ection. Empennage section was resting on  brick
embankment of gpprox. 4 feet height. Trim Tab on devaor found dightly
downward. Elevator was found in level condition.



Closer view of wreckage indicating empennage, fuselage, L/G, engine, portion of right wing
1.13.2. Wing Section

a Centre sction of the wing up to aleron atachments on both ddes fuly
consumed due to fire, though front and rear spar were avalable RH Front
ga was twided and bent inward. Puddle of malten duminum dloy and
fuson of some portion of fusdage was obsarved in this section. Hgp aea on
both sdes consumed due to fire. One Hap track of LH Hap recovered in fused
condition. Two inner assambly of flap actuator of LH Fap recovered without
the outer caaing.

b, Left Wing outer Section up to WS 188907 to wing tip was severdy impacted
a the leading edge and grazing maks of vegetation found on the impected
portion. Discoloration due to heet olbserved on kin.

Cc. Right Wing outer Section up to WS 183907 to wing tip was sverdy
impacted at the leeding edge. Discoloration due to heat observed on kin.



1.133Landing Gear

a Nose Landing Gear was recovered in three pieces in sepade sections.
Shimmy Dampeer, deaing link, upper torque link atached to upper strut
recovered. Portion of torque knee whed hub recovered attached to lower strut.
Drag brace found in extended and locked podtion separated from grut
assembly. Paint burnt and fusdage attachment not recovered.

b. Man Landing Gear was recovered in two pieces in separate sections, upper
torque link attached to upper drut recovered. Portion of torque knee whed
hub were atached to lower drut. Drag brace found in extended and locked
podtion atached to upper drut.  Portion of retraction mechanism tube found
atached on both sdes Landing gear atachment found attached to the upper
drut assembly.

1134 Enginesand Propdler
Both the engines had separated from the arcraft and were recovered in the direction
opposite to the direction of motion.

1.134.1 Left Hand Engine (S.No. PCE 24995)

Propdler had separated from the engine shaft due to bending load on the sht.
All the propeler blades were bent backward and centre of bend was near 1/3 of
blade span. No bending or damage near tip or any agppreciable twist of the blades
Seen.

The engine diglayed severe fire and impact damage, induding complete fire
consumption of the reduction gearbox housing and the accessory gearbox housing.
The popdler shaft was impact fractured and the propdler was recovered
Separately.  Propdler mounting flange found atteched, bolts and locking found
intact with propdler assembly. Propdler governor found attached dong with
linkages, linkages were free to move, Accessory gear box dameged due to impact
and some portion mdted in fire Qil lines found broken; line union found atached,;
ol line from reduction gear box found dameged and segparated from lower portion
of the engine. Fud nozzle interconnect and transfer lines found attached; three
interconnect lines on the lower portion found mdted; fud manifold and pipdines
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found connected. ITT thermo couple connection and its temperature compensation
probe found connected. Engine Driven Fud Pump dong with its drive gears from
accessory  gearbox, filter assembly found separated from accessory gear  box.
Igniters and ignition cables found atached. Mgor portion of the accessory gear

box damaged dueto fire,

1.134.2 Right Hand Engine S.No. 24997,

1135

1.136

Propdler found atached to engine, one propdler blade found submerged in the
ground, second propdler blade found burnt melted and modten med dropping
downwards. Third propdler blade found bent in the forward direction and broken
at thetip. Third blade found bent at two places. Propdler spinner found damaged.

The engine displayed severe fire and impact damege, induding complete
Sructurd separation of the power section, gas generator section, and accessory
gearbox. The arframe propeler, torque maifold, and darter generator remaned
attached. Top portion of engine exhaus section found bent inward.  Engine
exhaust section dong with reduction gear assembly separated from turbine section
a flange area due to impact. Fud nozzle interconnect tubes found attached fue
manifold dong with its fud line found connected & manifold, wheress the other
end of fud line found damaged and broken. Intake screen found separated and
lying nearby. All hoses found burnt but unions connected to the respective ends.
Control Lever linkages eye ends found atached, whereas control lines found
meted.

External Lights

Flament type Externd Lights Viz. Anti-collison light a the undersde of the
fusdage, Wing tip lights were examined and it was observed that at the time of
impact they were not supplied with dectricity.

Flap actuator assembly of LH Flap

Hap actuator assembly of LH Hap was recovered from wreckage without the
outer cadng. To ascatan the flgp poison it was compared with a sarvicesble
arcaft a the mantenance facility of M/s Inter Globe. Based on examination it
was concluded that the flgps were in retracted poison.
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1.14 Medical and Pathological Information
Both the pilots were completely chared and bodies were in Pugiligic attitude
with superficdd to degp burns  Skull induding upper pat of the face was found
missng from the charred bodies. Fracture in the forearm and both the femur. In
the lungs mark congesion on both Sdes and ingesion of carbon patides dong
with serous fluid present.  The death was caused due to extensive (100%) burn.

The pogt mortem report was referred to DMS (CA) for his gpinion. The opinion
expressed by himis presented below:

I. The PM report mentions markedly congested lungs with carbon particdes and
serous flud may indicate inhdaion of smoke prior to desth. The cause of
cradvpilot incapacitation may, therefore, result from in flight fire/lamoke in
the cockpit.

[I. The PM report dso mentions a completely chared body in a pugilisic atitude
indicating anti-mortem burns. It may, therefore, indicate that pilot was dive
a the time of impact/pogt-crash fire.

[1l. A more detailed autopsy in the presence of an avidion medicine secdid is
likely to provide important cdues for the cause of accident.

1.15 Fire
A large portion of arcraft was found burnt/ meted/ fused due to the fire The
examination of the wreckage reveded tha the fire was post impact.  There was
no dgn o inflight firee The eyewitness dso confirmed that no fire was seen
before the impact. Probably after the second impact the fire started. Due to
impact the nacdle fud tanks got ruptured. The fud coming out of the ruptured
fud tanks came in contact with the hot engines and thus caused fire,



Description of fire damage

1.16  Survival Aspects

On 291008, day of the accidert, the arcraft a 11:25 hrs reported “we are little
too high we will be coming aound’” this was the las communication of the
arcraft with the Ludhiana ATC. The arcraft flew goproximatey 400 m over the
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1.17

Rw 12 and then commenced right turn. At 11:28hrs Ludhiana ATC gave cdls to
VHY for pogtion but there was no reply. ATC Ludhiana contected other ATS
units in that aea for information about the arcraft. Findly, & 1145 hrs ATC
received information from CID Inspector posted a the airport that arcraft crashed
a village Jugiana. The arport fire services and city fire sarvices were derted and
both fire services reached the crash Ste a 11:50 hrs. . Aircraft was engulfed in
intense fire At 1225hrs. CFT a accident gSte reported that fire was completely
extinguished using 4000It of water and 300lts of foam

To reach the gdte the arport fire and rescue sarvice had to cross the ralway line
which was dosed a that time and then had to bresk the gate of the factory
premises to reach the crash dte. Approach to the crash ste was difficult for fire

svices as they had to move through narow lanes. After the fire was
extinguished arport fire services were cdled back b arport. Both the dead bodies
were recovered from the main wreckege. Removd of the dead bodies from the
wreckage and therr trangportation to hospitd was caried out by didrict
adminidration.

In the present case the fire at the time of accident was <o intense that the surviva
of the occupants was dmost impossible.

Tessand Research

1.17.1 Forensc Report

1.17.2

Forendc Examination of the samples collected from the dte was caried out by
Forensc Science Laboratory, Punjab, Chandigarh. In ther report, they have ruled
out the possihility of plane crash due to sabotege.

Fuel Sample Report

A sample of fud of the same batch as was used on the arcraft was obtained and
ubjected to full spedification tet a the Fud Lab in the O/o Directorate Generd
of Civil Aviaion (DGCA). As per the examinaion, report received there was no
abnormdlity in the sample and it passed all the spedification tests.

1.17.3 Metallurgical Examination Report

Fracture surface of both the ends of ruptured propdler drive sheft of left engine

were examined in the DGCA laboratory. As per the report the fibrous, grey and



dant fracture surface and crescent shape rubbed area observed a the mating end of
the propdler drive dhaft, suggests that the drive gt hes faled in bending.
Crescent shape area has been formed by running of mating fractured surfaces due to
compresson during bending. Probably the bending load has been imposad from the
opposite Sde of the crescent shape areg, on the propdler shaft caudng its falure
under bending overload condition. The leading edge of blades found to be dear of
any dent with upper surface scratiched and polished.

As pe the report, the propdler drive shaft hes falled under bending overload
condition.

1.17.4 Engine Tear Down Inspection

Note:

Both the engines were drip examined in asociation with the representative of
M/s Prat & Whitney a Punjab Government Maintenance Fecility a Pdida Both
the left and right hand engines digdlayed contact Sgnatures to their internd
components characterigic of the engines developing power a the time of impact
in midde to high power range.

The engines digplayed no indications of any pre-impact anomalies or didress that
would have precluded normad engine operation prior to impact. The sdient
observations made during the strip examination are as follows:

-All  pogtiona references ae in reation to view from aft looking forward.
Upsream and downdgream references ae in reldion to gas pah flow from the
compressor inlet to exhaudt.

1.174.1 L eft Hand Engine Examination

(i)

External Condition

()@ External Cases

Reduction Gearbox: The housng was completely consumed by fire, exposng the
reduction gearing. The propeler shaft was impact fractured immediaiey aft of the
propeler mounting flange The propdler governor housng was completdy
consumed by fire The propdler governor input lever was continuous with the
arframe linkege. The propdler governor drive shaft and flyweight assambly was
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()(b)

exposed. The propeller over speedgovernor and the Nip tacho were not recovered.
Exhaust Duct: Displayed moderate compressond deformation. The duct and the
exhaugt subs displayed no indications of externd pockmarks or dimples

Gas Generator Case Digplayed no goparent deformation. The inlet plenum was
completdly consumed by fire exposng the compressor inlet, No. 1 beaing
housing, and accessory gearbox input sheft. The fud manifold wes in place The
trander tubes were mdted or consumed by fire. The compressor bleed vave was
in place.

Accessory Gearbox: The accessory gearbox was completdly consumed by fire
The fud pump drive ger and the high pressure fud pump with the fud control
unit drive assembly were recovered separaidy. The remainder of the fud control
unit and rest of the accessory gearbox mounted controls and accessories were not
recovered or were consumed by fire.

Engineleft hand view.

Power Control and Reversing Linkage

The linkage was in place and continuous, with severe fire and impact damage.
The linkage connections from the beta block, beta vave, Nf over speed rest,
controls cam box, and fud control input linkages were intact, with al locking
devicesin place.



()(c) Pneumatic Lines

(i)

Compressor Discharge Air (P3): The P3 line was continuous, with fire and
impact damage, from the gas generator case fitting to the fue control unit ebow
fitting. All connections and locking devices were intect.
Power Turbine Control (Py): The Py line was continuous, with fire and impact
damage, from the fud contrdl unit dbow fitting to the propdler governor ebow
fitting. All connections and locking devices were intact.

Disassembly Observations

(i)(@ Compressor Section
The compressor 1% stage blades, stator, and shroud were intact. The blade tips and
droud displayed light crcumferentid rubbing due to ther making redid contact. The
No. 1 bearing housing was intact. The bearing could be rotated by hand.

(i(b) Combustion Section
Combustion Chamber Liner: Digplayed no indications of operationd distress.
Small Exit Duct: Observed in-gtu. Displayed no indications of operationd digtress.

Combustion chamber liner and compressor turbine, in-situ.



(i)(c) Turbine Section
Compressor Turbine Guide Vane Ring: The vane arfols dsplayed no
indications of opeationd didress The vae ring inner drum displayed
circumferentia rubbing due to axid contact with the compressor turbine.
Compressor  Turbine Shroud: Displayed light crcumferentid rubbing due to
radid contact with the compressor turbine blade tips

Compressor turbine guide vane ring and small exit duct, in-situ.

Compressor Turbine: The blade arfoils were intact. The disc upstream dde

digplayed crcumferentid scoring to the blade plaforms due to axid contact with the

compressor  turbine guide vane ring. The disc downdream dde outer rim displayec

heavy drcumferentid rubbing and mechining, with frictiond heat discoloration anc

material eer_lng _du_? to axid contact with the power turbine guide vane ring
pa "‘ 1.,:1.5.-_1 el 2. .P'I‘i_r g --.
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Compressor turbine, downstream side



ITT Probes, Bushar, and Harness: Digplayed no indications of disress.
Power Turbine Housing: Digilayed no indications of distress,

(iN(d) Reduction Gearbox

The reduction gearing was examined as exposed by the fire consumption of the
reduction gearbox housng. The gearing displayed no indications of operationd
digress. The propdler shaft was fractured immediatdy aft of the propeller
mounting flange Unaded visud examindion of the fracture surface displayed no
indictions of faigue or other progressive fracture mechanism and indicated
torsond ard bending falure.

Propeller shaft, aft fracture face.

(ii)(e) Accessory Gearbox
The accessory gearbox housng was completdly consumed by fire. The accessory
gearbox drive shaft and drive gear were in place, and displayed no indications of
operationd didress. The high pressure fud pump drive was recovered, and displayed
no indications of operationd distress. No other accessory gearing was recovered.



1.17.4.2 Right Hand Engine Examination

Q)
i

i

\

External Condition

W

Engineleft hand view.

(H(a) External Cases

Reduction Gearbox: Housng was esstidly intact. The lower housng and chip
detector mounting boss were impact fractured. The propdler shaft was intact. The
propdler governor, over speed governor and the Np tacho were in place, with
impact damage. The propdler governor input lever was continuous with the
arframe linkage.

Exhaugt Duct: The duct was torn and completdy separated immediatdy forward
of flange “C’, exposng the power turbine guide vane ring, compressor turbine,
and the power turbine. The outer plenum remained atached to the gas generator
cax. The “C’ flange retaning bolts were fractured and the flange partidly
separaed from the gas generator case around the right hand circumference. The
inng plenum remaned atached to the reduction gearbox. The plenum was
deformed sharply to the right and upward.

Gas Generator Case: Displayed severe compressond deformation. The inlet case
upport druts and plenum were impact fractured, exposing the compressor inlet
and No. 1 bearing housng. The fued manifold was in place. The compressor bleed
vavewasin place.



(i1)

Accessory Gearbox: The accessory gearbox lower circumference was consumed
by fire The ol to fud heater, high pressure fud pump, fud control unit, and
ignition exciter were in place, with impact damage The Ng tacho was ot
recovered.

(i)(b) Power Control and Reversing Linkage

The forward linkage connections from the beta block, beta vave, and Nf over
speed resat linkages were intact to an impact fracture aft of the flange “A” fitting.
The dt linkage fittings from the controls cam box, and fud control input linkages
wereintact. All connections were intact, with dl locking devicesin place.

()(© Pneumatic Lines

Compressor Discharge Air (P3): The P3 line was impact fractured forward of the
rear fire sed, digdayed fire and impact damage. The gas generaior case fitting was
intact. The fud control unit dbow fitting was fractured from the fud control unit
mounting boss. All connections and locking devices were intact.

Power Turbine Control (Py): The Py line was impact fractured forward of the
rear fire sed and digolayed fire and impact damage All connections and locking
devices were intact..

()(d) Chip Detectorsand Filters

Reduction Gearbox Chip Detector: Not recovered.

Oil Filter: Digilayed fire and hest damage. There were no indications of pre-
impact contamination..

Fuel Filter: The inlet screen displayed heat damage. There were no indications of
pre-impact contamination. The outlet filter digntegrated due to fire and heat

damage.

Disassembly Observations

(i@ Compressor Section

The compressor £ stage blades, stator, and shroud were intact. The blade tips and
droud displayed drcumferentid rubbing, with frictiond hest maerid smearing,
due to ther meking radid contact. The No. 1 bearing housng was intact. The
bearing could be rotated by hand.



] ’ e

Compressor 1% stage blades and shroud, detail .

(i)(b) Combustion Section
Combugion Chamber Liner: Impact deformation compressed the liner around
the power turbine housng. The ling disdlayed no indicaions of operationd
distress.
Large Exit Duct: The flame patern indicaions gopeared normd. Displayed no
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indications of operationd digtress.
Small Exit Duct: Displayed no indications of operationd didress.

Gasgenerator caseinterior, largeand small exit ducts, and compressor turbine, in-situ.

(@iN(c) Turbine Section

Compressor Turbine Guide Vane Ring: The vane arfols displayed no

indications of qperdtiond didress The van ring inner drum digolayed heavy
circumferentiad rubbing due to axid contact with the compressor turbine.

Compressor  Turbine Shroud: Digplayed heavy drcumferentid meachining due
to radid contact with the compressor turbine bladetips.



Small exit duct and compressor turbine guide vanering, insitu.

Compressor Turbine: The blade arfails leading edges were intact. The disc upstream
gde diglayed heavy crcumferentid scoring to the blade plaforms due to axid contact
with the compressor turbine guide vane ring. The disc downdream sSde outer rim and
blade arfoil traling edges displayed heavy drcumferentid rubbing and mechining, with
light frictiond heat discoloration and materid smearing, due to axia contact with the
power turbine guide vane ring and the power turbine.



Compressor turbine upstream side, detail.

Compressor turbine downstream side, detail.

ITT Probes, Busbar, and Harness. Digplayed impact deformation. All of the ITT
probes were impact fractured.
Power Turbine Housing: Digplayed impact deformation.



Power Turbine Guide Vane Ring and Inter stage Baffle The vane ring was
disntegrated due to contact between the compressor and power turbines. The inter stage
beffle was separated and was not recovered. The vane airfoils dislayed no indications of
operationd didress The updream dde vane ring inner drum  digplayed heavy
cdrcumferentid  rubbing due to axid contact with the compressor turbine  The
downdream dde vane ring inner and outer drums displayed heavy circumferentid
rubbing due to contact with the power turbine.

Power Turbine Shroud: The dwroud and housng displayed severe circumferentia
rubbing and machining, with frictiond heat discoloration and materid smearing, due to
radia contact with the power turbine blade tips.

S

Power turbine shroud and housing.

Power Turbine The blade airfoils were displaced from their serrated fixings and were
not recovered. Three adjacent blade platforms remained atached to the disc, and were
digplaced forward in their serrated fixings. The blade airfoils were fractured a ther roots.
The plaform faces and the disc hub displayed severe circumferentid rubbing and
machining due to contact with the compressor turbine, through the power turbine guide
vane ring

(i1)(d) Reduction Gearbox

The reduction gearbox was separated a flange “A” for access. The I and 29 stage
gearing displayed no indications of operationd digtress.



(i1)(e) Accessory Gearbox
The accessory gearbox was not dissssembled. The drive shaft assembly was intact and
continuous with the input gear.

1.17.5 Tear Down Inspection of Propéllers

Tear down ingpection of both the propdlers and hub assembly was caried out in
asociation with the M/s Indamer Co. Pvt. Ltd. who are authorized for the propeller
overhaul. The left propdler which had separated from the engine was obsarved in
fine pitch condition. The propdler blades were numbered from 1 to 3 with No.l
blade having maximum twig and less of bending. The drip examination of left
propeller hub reveded that lower face of the piston was resing on No.3 blade counter
weight on acoount of which the pigon could not move on to bottom of the cylinder
resllting in al the three blades remaning in fine pitch podtion.  Under normd
circumdances the propeller detached a propeller shaft of engine a attach flange
which is completely broken off, should have dl the three blades turned to ‘festhered
podtion due to the action of feathering springs whose physcd conditions are
absolutedy norma and intact without breskage. This is the evidence to prove that the
propeller shaft broke only after the propdler received heavy impact. If the propeler
dhaft had firg broken in fligt and the propdler had detached and fdlen out, the
propeller blades should have been in ‘feathered pogtion, in the abosence of supply of
engine ol to the pigon and the opposng feathering spring reaction to extend from
‘compressed’ podtion.

1.17.6 Tear Down Inspection of Landing Gear Motor, Flap Motor
Assembly, Vent Blower Motor

Tear down ingpection of landing gear motor, flap motor assembly, vent blower motor
was caried out & M/s Indamer Co. Pvt. Ltd. Mumba. No dgnificant deficiency /
abnormdity was observed in any of the three motors which could have led to ther
mafunction, arcing or source of smoke.

Details of Observations areas below:

Landing Gear Motor:
A) External Observations:

Landing gear motor was found intact, no externd damage was found, however
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B)

ggns of extend burning obsarved, identification plae was found burnt, motor
was giff to rotate, insulation of dectricd leads found burnt.

Insulation and continuity check was carried out on the leads and following was
the obsarvations

1 Grounding lead checked for continuity to the body and found satisfactory.

2 Clockwise lead checked for continuity and found Satisfactory.

3 Counter Clockwise leed checked for continuity and found Setisfactory.

4. No shorting was observed.

Strip Examination

Motor was gripped and following was the observations.

1 All the four brushes were satisfactory and ther length was found within limit
(about 90%).

2 Nopitting observed a the commutator and armature.

Physicd condition of Armature and commutator found Satisfactory.

4. Both the bearings and bearing housing are intact and found Satisfactory.

[0V

Moaotor was satisfactory, giffness observed was due to loss of Iubrication of
bearings due to externd burning.

FLAP MOTOR ASSY .

A)

B)

External Observations.

Hap motor assy. Was found intact, no externd physcd damage was found, sgns
of externad burning obsarved, identification plae was found burnt, insulation of
eectrica leads found burnt.

Insulation and continuity check was caried out on the leeds and shorting was
observed as dl the leads were found shorting to the body and among themsdves
because of burnt insulation.

Motor separated from gear assy. and observed giff to rotate.

Strip Examination:

Motor was stripped and following wasthe obsarvations:

1 All the four brushes were Satisfactory and their length was within limit (about
%).

2 No pitting observed a the commutator and armeture.



3 Armature and commutator found Setisfactory.
4. Both the bearings and bearing housing are intact and found Satisfactory.

Motor was Satisfactory; diffness observed was due to loss of lubrication of bearings
due to externd burning.

VENT BLOWER MOTOR:

A)

B)

External Observations:.

Vent blower assy. notor was found intact, however, deformed due to impact in
blower portion which prevented the rotation of blower, dgns of externd burning
observed, identification plae was found burnt, insulation and continuity check
could not be caried out because the capacitor box connection the lead found
burnt externdly.

Strip Examination:
Blower assy. separaed from motor assembly. Motor was dripped and following
was the observations:
All the four brushes weae satisfactory and ther length was within limit (about
A%).

1. No pitting observed at the commutator and armeature.

2. Armature and commutator found Setisfactory.

3. Both the bearings and bearing housing are intact and found satisfactory.

1.17.7 Ingpection of Ship Battery and Cabin Heater

The chip batery of following description was checked a Approved Tedting
Fedility.
Battery P/No. - NCSPB 40060D, Mfr. — HBL Power Sysem Ltd. Hyderabad
(Indig), Mfr. Yr.— June 2007, SNo. — 364/04
Theingpection reveded thet:
Battery voltage was 22.4volts
The Battery got damaged due to outside fire.
Cdls showing voltage bedow one volt were dosed to the container, therefore
damaged dueto fire.
No sgn of thermd run away seen.



Cabin heater visudly inspected, dl dectricd connection found normd, however,
eectricdly the heater could not be checked asit was smashed due to impact.

1.18 Organizational and Management I nfor mation

The management dructure of the aviation organisation condss of the Bureaucrats
a the top as Secretary Civil Aviation and Director Civil Aviation. Both the officers
besdes aviation, are assgned with task of other depatmentsimportant affairs of
the date Government. One aviaion advisor is practicdly responsble for running
the organisation. The Avidion advisor does not wield authority to enforce operaion
qudity assurance and his job remains only to trandate requirements into action by
al possble means.

Punjab Government Super king Air B-200 arcraft was involved in an accident on
9061994 near Kullu. The Court of Inquiry condituted to investigate the accident,
among other recommendations had recommended that “Operator should ensure
that all their executives are fully familiar with the aviation requirements and
procedures. The officer heading the aviation wing should have aviation background
and should be given full authority and responsibility to run the aviation wing in
compliance of all safety norms. He may be given the status of Additional
Secretary” . This recommendation has not been implemented in its true spirit

The arcraft was on ground for condderéble period of time. The government
decided to use it for the VIP operations. Accordingly, both the pilots were recruited
after condtituting a expert committee. PIC was recruited as S Pilot and Co-Filot as
Junior Pilot. However, the Records pertaining to ther previous flying were not
scrutinized/ retained.  No training programme for the crew was chaked out. The
organistion did not make operations manud and SOPS for the guidance of its
personnd.

VIP flight was planned for 30" October 2008 viz. the day succeeding the accident
date. Though the organistion cdamed it had aranged other PIC for the VIP
commitment but did not produce any documentary evidence to subdantiste its
clam.



1.19 Additional information

1.19.1 On request manufacturer provided data regarding incidents of Smoke in cockpit of
a King Air 90 Series arcraft during flight. There had been 13 such occurrences
ad only one resulted in accident. Scrutiny indicated ventilation blower motor to
be cause in many occurrences. Details obtained are placed beow.

Date

Aircraft
Model

Description of Occurrence

19.02.08

E90

Smoke reported in cockpit. The crew declared an emergency. The airplane landed
without incident. Investigation reveded thermally damaged and seized ventilation
blower motor.

26.11.07

COGT

The Pilot reported that after taking off, the cockpit started filling-up with smoke.
The pilot stated that during the climb-out he noticed that the cabin environmental
temperature was getting hot and at approximately 26000 feet he noticed that the
cockpit started filling with smoke. The pilot commented that he thought he saw
smoke coming from the pedestal area in the cockpit. The aircraft returned and
landed without incident.

16.04.07

C90B

Crew experienced smoke and an acrid odour in the cockpit that seemed to be
coming from the pedestal. The vent blower was on but had low air flow from the
outlets. They donned oxygen masks and performed an emergency descent. The
airplane landed safely. Inspection of the vent blower found it to be very hard to
turn with alarge amount of carbon dust on the exterior.

27.04.06

C90A

While in cruise flight at 17,000 feet, the pilot smelled smoke. A few seconds later,
flames and smoke started shooting out of the lower left windshield. The pilot
turned off the windshield heat, and the flames went out, but the smoke persisted.
The pilot declared an emergency with air traffic controllers, diverted, and landed
the airplane safely. Examination of the airplane found scorch marks and soot on
the left windshield near the terminal block The wind shield was pre modification.
The root cause of the termina block overheating, relating to the manufacturing
process accordingly the manufacturing process was corrected.

27.02.04

E90

The flight crew experienced smoke in the cockpit after takeoff. They returned to
the arport and landed without incident. The resistor on the radio lights
potentiometer was found damaged.

25.02.04

B90

While on a flight in IMC, smoke filled the cockpit and cabin area. After landing,
maintenance crews identified the source of the smoke as a circuit board that is
part of the instrument lighting system.

14.06.02

C90B

It was reported that the vent blower motor seized and filled the cabin with
smoke..

14.05.02

C90A

The pilot reported the cabin filled with smoke during flight a 20,000 ft. The pilot
landed the aircraft. Maintenance crews found the pilot's left hand brake hose had
been charred next to the blower maotor and the blower motor brush cover appeared
to have been over heated.

18.02.02

C90B

The pilot reported that they experienced smoke in the cabin a dtitude Crew
donned oxygen and instructed the passengers to do the same. The crew turned off
al environmentd equipment and the condition seemed to come under control.
When the airplane descended to a safe dtitude, the crew dumped cabin pressure
and reported that the ar qudity improved. The pilot reported that they
experienced no system failures and no circuit breakers tripped. Maintenance
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crews determined that the vent blower overheated as evident by a black streak
coming from the brush area of the motor.

13.02.02

C90A

Just after lift off, the pilot experienced white smoke in the cockpit. The pilot
followed the checklist for environmental system smoke or fumes. Step 3, vent
blower-hi, caused the smoke to worsen. Vent blower assembly was replaced.

13.02.98

E90

Pilot noted smoke in the cockpit coming from the top of the glare shidd on the
co-pilot side. The pilot turned off windshield heat and within one to two seconds
the inner pane of the copilots windshield shattered. The pilot immediately
depressurized the aircraft and landed without further incident. Upon landing, the
windshield was examined and the electrical contact block on the windshield was
loose and cracked. The power wire was thermally damaged. The power wire
screw was loose. The current limiter did not blow.

11.12.97

E90

The captain carried out the after start checks and then switched on the cabin
lights. A smdl of dectrica burning became apparent and smoke was traced
coming from the cup holder area immediately below the forward edge of the
emergency exit door. The aircraft was evacuated. The aircraft trim was removed
from around the emergency exit door and damaged lighting wiring was found
shorting to earth. The damage had apparently been caused by the wires becoming
trapped in the emergency exit hinge.

13.01.94

BE-0

The arcraft was destroyed during a ditching in international waters about 50
nautical miles south of Martigues, France. The ditching was precipitated by an in-
flight fire during cruise flight. Filot, the sole occupant, received minor injuries.
Visua meteorologica conditions prevailed. According to the pilot, an eectrica
fire started and produced smoke in the cockpit during the flight from Straubling-
Wadlmuhl, Germany, to the Azores, Portugal.

1.19.2 After the accident, a witness made video of the burning wreckage on the mobile.
At 11: 35 hrs the video recording was dated The film showed intense fire This
indicates thet the aircraft had crashed between 11:25hrs and 11:35hrs.

1.20 Us=ful and Effective Investigation Techniques

2.1

NIL

ANALYSS

Airworthiness of Aircraft

2.1.1 Maintenance of Aircraft

The Cetificate of Airworthiness of the arcraft was current and vdid. Aircraft was
on ground for condderable period and last grounding was for a period of continuous
five months. During this period the preservation of the arcraft was carried out by
the mantenance agency. Peiodicty of dl scheduled mantenance task were
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maintained.

As per the avalable records no snag was reported during the C of A ingpection,
during the period after the issue of C of A and date of accident. The maintenance
organisttion or the operator/maintenance agency did not mantan any defect
register to alow anaysis of the defects.

Page 49 of the QC Manud of Dehi Hying dub requires that all defects observed
during pre flight, in flight and post flight periods shall be entered in the defect
reporting and rectification register of the particular aircraft. Even if no defects are
observed a Nil report shall be entered in the register. Non-compliance of the
requirement shall render the aircraft un airworthy until the register is made up-to-
date. The action of the mantenance agency was in violaion of the procedure
specified in the QC manud.

AME is holding A&C Licence and was granted goprovad by Dehi Hying Club to
cary out and cetify daly ingpection/ preflight/ trangt/ pogt flight ingpection of
King Air C-90 arcraft fitted with P&W PT-6A-21 Engine, provided no defect is
reported on the arcraft. As part of training he associated with work in progress of C
of A renewd and caried out 7 trandt ingpections @ Chandigarh on 09.10.2008
under the supevison of Qudity Contro Manager, M/s Ddhi Hying Club, the
Maintenance Agency.

CAR Section 2, Series ‘F, Pat VIII, Para 7.2.1 requires tha for arcraft with an
MTOW up to 5700 kg Transt and up to Lay-over inspection without defect
rectification may be carried out by BAMEL/Pilot, having 10 days practical training
on relevant inspections plus 7 transit inspection schedules carried out under the
supervision of an appropriately qualified AME/ certification authorisation holder
employed by the approved organisation plus passed a skill test conducted by the
organisation’s Quality Manager.

Though the AME was asociged with the C of A ingpection to give hm practicd
experience, however dl the 7 trangt ingpection were caried out on the same day
with the am of mesdting the datutory requirements and not keegping in with the spirit
of the regulation. Further no <kill tes was caried out before permitting him to
exercise the privilege of his goprova. The arcraft was based a Chandigarh and
maintenance agency is based in Dehi. Copies of Tech. Log for 08.10.08 & 09.10.08
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dates were avalable wheren no snag was indicated Aircraft had flown for dmost
ten hours after the issue of the approva. Thus it is probable that if there was any
snag ether it was not detected or not reported. Reporting of the snag would have
resulted in the grounding of the machine.

212 Serviceability of Engine and Propdler

The left propdler had separated from the engine a the point of fird impect. Its
blades were sruck in the fine pitch pogtion. The right propdler hit the long bushes
a the heght of around 105 feet smultaneoudy. The arcraft findly rested a a
place thirty feet away from the point of firg impact. After the firg impact the
arcraft turned by dmost 270 degree and impacted the ground in nose pitch down
condition. A large portion of the arcraft was consumed in the fire. At the point of
fird impact no marks of fire were observed neither any burnt arcraft pat was
locaed in the flight path before the find resting place of the arcraft or a far away
digance from the find wreckage. Thus, after the second impact the aircraft caught
fire and a large portion of arcraft got burnt/ meted/ fused.  Also there was no
burging of fud tanks.

Examination of the propdler blade damege indicated of low power. Therefore to
aertain the serviceability of  the engines and to ascertain the power a the time of
the impact both the engines were examined in associaion with the representative @
engine manufacturer M/s P&W. The tear down inspection indicated that engine was
producng. medium to high power a the time of impact and thee was no
mechanicd falure or engine fire. Thus engine falure was not the source of the fire
and engines were sarviceble a the time of impect. To further canfirm the engine
power and ascertain as to why the left propeler blades were sruck in the fine pitch
podtion, tear down ingpection of both the propelers and hub assemblies was carried
out in association with the goproved overhaul agency for the type of propdlers
Examination did not indicae any abnormdity. The drip examinaion of left
propeler hub reveded that lower face of pigon was resting on No.3 blade counter
weight on account of which the pigon did not move on to bottom of the cylinder
resulting in dl the three blades remaning in fine pitch pogtion. Thus it establishes
that the engines were producing medium to high power

The pat of faled shaft was subjected to metdlurgicd examinaion to ascertain any
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materid falure or defect, pre exising crack. Medlurgicd examination dd nat
indicate of any materid falure or preexiding crack. The report indicated the mode
of falure to be bending which was due to attitude of the aircraft a time of impact.

2.1.3 Smokein the Cockpit

Pahologicad examination of the dead bodies of the crew indicated ingestion of
anoke. The dead bodies were in pugiligic atitude. The views of DMS (CA) were
obtained on the pathologicd report. As per the views tendered there was possbility
of samoke in the cockpit before the impact. Skull of both the pilots aove the lower
jaw had separated. This is a the levd of the windscreen windows Apparently,
during the find impact the arcraft impacted the ground in sSteep nose down atitude.
This is indicated by the telescopic effect seen in the fusdage and twiging of the
leading edges of the wing and the fact that engines were recovered in the direction
oppogite to the direction of mation.

Examination of externd filament type lights indicated that they were not supplied
with the eectricd power at the time of impact. The arcraft faled to respond to RT
cdls given by the ATC Ludhiana Nether any RT cdl was made by the arcraft
after commencing the right turn. It indicated that there may have been smoke in he
cockpit. Thought no sgn of in flight fire were observed during the examination of
the wreckage.

To edablish the cause of the amoke ingpection of eectrical sysem was carried ouit.
Battery was checked a the gpproved maintenance facility. The ingpection did not
reved any abnormdity like theemd runaway or deep dischage. The batery was
dill having the charge. This indicated that emergency source of power was
available at the time of the crash.

Due to impact and fire fusdage was completedly destroyed therefore dectrica
creuitry of the arcaft/fuses or other eectrica items which can be source of
acing/smoke could not be examined. The avalable dectricd harness was found to
be bunt due to extend fire however no sgn of short drcuiting/accing were
observed. The data obtained from the manufecturer regarding incidents of smoke in
the cockpit indicated vent blower motor to be cause of the cockpit smoke in many
cases. Therefore tear down inspection of Landing ger motor, flgp motor, vent
blower motor assembly was caried out. No dgnificant deficency / dnormdity
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2.2

was obsarved in any of the three motors which could have led to their mafunction,
acing or source of smoke. Therefore source of smoke could not be ascertained.
Though there exists possibility of smoke in the cockpit before the impact.

As per CAR Section 2 Series F Pat V, the Certificate of Airworthiness of an
aircraft shall be deemed to be suspended when an aircraft ceases or fails to
conform with condition stipulated in the Type Certificate or C of A, airworthiness
requirements in respect of operation, maintenance, modification, repair,
replacement, overhaul, process or inspection applicable to that aircraft, or

2.1 is modified or repaired otherwise than in accordance with approved procedure,
or

2.2 suffers major/substantial damage (which requires replacement or extensive
repair of any major component), or

2.3 develop a major defect which would affect the safety of the aircraft or its
occupants in subsequent flights.

The arcraft was maintained as per the gpproved maintenance programme. No snag
was reported before the accidentd flight. The snag of smoke gppeared during the
flight.

Thus it can be safdy conduded thet the arcraft was in arworthy condition to
undertake the flight.

Competence of the crew to handle Emergency

2.2.1 Crew Qualificationand proficiency
2.2.1.1 King Air CG-90 was not endorsed on FAA license of co pilot  His arman file was

obtained from FAA. The records from FAA did not indicate any endorsement on
King Air G90. His FAA license and records indicated endorsement on B 1900D
arcraft as SIC (second in command) with limitations of day VFR operdtions On
the bass of his FAA license he was issued FATA for B1900D arcraft. After a
kill check he flew this aircraft for M/s Ran Air. His Indian License was renewed
on the bass of skill check on Cessna 152A arcraft. King Air G90 was endorsed
on his Indian License on the bass of the declaration of M/s Ran Air that he had
100 hrs experiences on type and after undergoing a <kill check on arcraft of later
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vason of type with dightly different arcraft sysem than the arcraft of the
Punjab Government. M/s Ran Air could not produce any evidence to support the
cdamed 100 hrs flying experience on King Air C-90. Therr declaration was based
on the CA39, which did not individudly mention the flying experience on King
Air G90. Thus M/s Ran Air did not exercise due diligences in veifying and
submitting the flying experience to DGCA for the endorsement of the arcraft
type. There was no veification to this effect in the DGCA. The fact that the FAA
licence does not mention on its license dl the endorsed arcraft bdow 5700kg and
submisson furnished by M/s Ran Air influenced the decison to endorse his
Indian license with King Air C-90 aircraft.

His performance during the skill checks was found to ke satisfactory. However,
he had less experience on this type of arcraft and modly had  flown 1900D
arcraft with entirely different cockpit.

22.1.2 The Rilot in Command hdd Indian ATPL and open rating on dl arcraft types
below 5700 kgs
CAR Section 7, Series ‘H’ Part |, Para 3 dates that pilots, when regularly flying
on a foreign licence, can have their Indian license, if expired, renewed and
endorsed on the type presently flying provided they have Class | Medical, pass Air
Regulation Test (oral) in the DGCA, carry out IR/LR checks on the simulator, of
the aircraft type, under observation of FOI/DGCA nominated Examiner provider
such type of aircraftisregistered in India.
His Indian ATPL was renewed without undergoing IR/LR check under
obsarvation of FOI/DGCA nominated Examiner.

Further AIC No. 3 of 1985 requires that a pilot holding an open rating shall not
excercise the privileges of that rating an any aircraft not flown by him, unless he
carried out familiarisation flights with the Flight Instructor or an experienced
pilot duly authorised to do so on that type of aircraft....

Punjab Government submitted that the he had undergone familiarisation flight
with Capt. Nanda, Executive pilot, Haryana Government. However Cgpt. Nanda
denied carying out familiaisaion flight for him. He had only eght hours of

experience on type.



Thus bath the crew lacked qudification and familiarity with the type of arcraft.

222 Weather induced complexity
Under Visual Metrological conditions the required visibility is 3000m and distance
from cloud minima are 1500 m horizontally 300 m (1 000 ft) vertically. Under
Specid VFR, a VFR flight is cdeared by ar traffic control to operate within a
control zone in meteordogicd conditionsbdow VMC i.e. Vighility of 1500 m

On the day of accident, the vighility was 1500 m. Ludhiana is an indudrid town.
There ae many smoke emitting indudrid units that add to the haze and further
reduce the vighility. Due to poor vighility during the gpproach, the crew could not
gte the arfidd ealy. At 1Ll:17hrs it commenced right hand turn after crossng
abeam thresh had RW 12 on east of R/W 12 and subsequently requested for Riw
in use. At 11:19 hrs while it was in right hand turn, it reported overhead this time.
Theresfter a 11:22 hrs. it reported 2 miles from the Rw but the runway was il
not gted. At 11:23hrs. arcraft reported over the fidd and informed that it will
make a cirde to land on R/W 12. Thus the vighility conditions were much bdow
the minima causing crew to lose the ground references.

2.2.3 Non Adherenceto sandard Procedures

Although no agpproach and missed aoproach/Go aound procedure has  been
established for Ludhiana However safe procedure followed by the arcraft
operaing to Ludhiana is Visual Circuit, come overhead, thereafter join downwind
for either 12/30 to carryout circuit at 2300 feet. Descent down to 1800 feet (1000ft
agl) on base leg, if on turn to final runway is not visible, do not descend, come
overhead and climb again to circuit altitude of 2300 feet. The height distance
profileis 900feet agl at 3nm.

The Go around procedure is Climb straight ahead to 1000 feet agl, come overhead
the airfield for runway change or join left down wind for Runway 12.

Probably due to poor vishility and lack of familiaity with the terrain, the crew did
not fdlow the dandard approach procedure. After crossng abeam the threshold
RW 12 it commenced right hand tun. At less than two mile RW 12 it mede circle
to dign with the Rw 12 for landing. Due to non standard gpproach technique the
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arcraft was not gabilized during the approach The crew reported that they were
litle too high and went aound. During the go around again the proper procedure
was not followed. Crew did not use the required length of the Runway and
commenced right hand turn after consuming only 400 ft of the Runway. Further in
the base leg arcraft was descending or losng height in orbits in the vidnity of the
arfied rather than following sandard procedures.

2.2.4 Smoke in the Cockpit

Pathologicd examingtion of the dead bodies of the crew indicated ingestion of
snoke. The dead bodies were in pugiligic atitude. This indicated posshility of
snoke in the cockpit before the impact. As per the flight manud the Action for
Electricd Smoke or Fireare:

Crew -Don Masks

Cabin temp Mode- Off

Vent Blower- AUTO

Avionics Master —Off

Nonessential Electrical Equipment-Off

Examination of extend filament type light viz wing tip lights anticollison light
under fusdage indicated that they were not dectricaly supplied. Vent Blower was
sdected in autto pogtion, while pogtion of other switches could not be ascertained.
It appears dectricd lights were sdected off. When the vent blower switch is in
AUTO pogtion, vent blower will operate a low speed if the cabin TEMP MODE
sdector switch is in any pogtion other than OFF. When the Vent Blower sw is in
the AUTO postion and the CABIN TEMP MODE sdector sw is in the OFF, the
blower will not operate.

It indicates that there may have been samoke in the cockpit. The crew did not
communicate of this emergency to the ATC. Though the crew are trained and
asesed to handle this emergency, however If this emergency exiged it added to
the task of the crew and put stress on them and affected ther ability to safdy
conduct the flignt conddering ther qudification and experience on type of
Aircraft.

2.2.50bgructionsin the Flight Path
On the west 9de of the RW 12, amost 900 ft. before the accident Ste there are two
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communication towers 40 m in height and in line with the accident Ste and adso a
same latitude as the threshold of RW 12. These towers besides other obstructions
have not been indicated in the obgruction chat of the aerodrome. No Obstruction
Limitation Surfaces survey has been conducted snce 1999. In the interest of safety
of avidion, obgtacle check survey should be conducted every year and dl the
obgtruction charts should be updated and disseminated accordingly.

As per the eye witness account podtioned close to these communication towers, the
arcraft made three orbits in this area.  During the first orbit the arcraft was high,
during the second orbit the arcraft had descended and flew over these two towers
and during the third orbit it flew left of both the towers and a dmog the same
height as these towers Probably to avoid these towers crew made steep left bank.
There after the aircraft impacted the ground in steep left bank.

2.2.6 As sen from the above the crew experience for the type of the arcraft was less.
The crew lacked the familiarity with the terrain. Under the prevaling low vighility
conditions the crew locaed the runway late. They were edimating ther podtion
based on GPS. Though they did got the runway a some stage of the gpproach, they
log sght of it agan and were unable to locae it subsequently. They caried out
orbits on the right side (East Sde) of Rw 12 in  effort to visudly locate the runway
and then followed non sandard procedure to land. Not comfortable with the
goproach the crew decided to go aound. Due to low vighility they probably did
not want to loose the sght of the arfidd and therefore carried out non standard go
aound. In thar awigy not to lose the sght of the fiedd they descended in three
orbits in the vicinity of the arfiedd on the west sde of Riw 12, perhgps to land after
meking the short circuit from the left. However the smoke in the cockpit diverted
their attention and led to loss of indrument display due crew action. On Sghting the
communicaion tower, the panic gripped the crew and in their anxiety the control
was logt and arcraft impacted the ground in the steep left bank.

Another scenario is that the crew got  disoriented due to poor vighility and lack of
familiarity with the terran and were handicgpped by low experience on type of
arcraft. This would have got aggravated if they were not flying with reference to
cockpit flight instruments, snce they may have been looking outdde to visudly
locate the runway. Severe disorientation could have resulted, and on seeing the
communication towers panic gripped the crew leading to loss of control and
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subsequent crash. Such a gtuaion can happen when the pilot's physicd conditions
will not permit him to concentrate on his indruments when the pilot is not proficient
in flying insruments conditions in the arplane he is flying, or when the pilot's
workload of flying by reference to his indruments is compounded by other factors
Even an indrument raed pilot encountering IFR  conditions intentiond  or
unintentional, should, ask himsdf whether or not he is aufficently dert and proficient
in the arplane he is flying, to fly under such conditions. In other words a pilot
encountering low vighility conditions, turbulence should decide whether to continue
or turn back.

2.3  Management Failure

The management dructure of the avidion organisation consgss of the Bureaucrats a
the top as Secretary Civil Aviation and Director Civil Avidion. Both the officers
besdes aviation are assigned with task of other depatmentsimportant affairs of the
state Government. As suchthey  are less avalable to undersand the intricacies of the
avigion and enforce the regulation and qudity assurance. The Aviaion advisor does
not wied authority to enforce operation quality assurance and his job remains only to
trandate requirementsinto action by al possible means.

No proper check of the flying record of the crew was made at the time of the
recruitment to ensure ther compliance with the requirements. No training programme
for the crew was chaked out.  Crew never prepared load and trim sheet in violaion
of CAR Section 2, Seies ‘X', Pat Il which requires dl operators induding State
Government to prepare load and trim sheet before each flight. The PIC was assgned
flying duties without his undergoing the familiaization flight in violaion of
requirements under AIC 3 of 1985. Despite the low experience of the crew it
permitted them to fly to Ludhiana under low vighility condition so that the IR check
of the PIC could be caried out and they can be deployed for the VIP flight a the
ealies. VIP flight was planned for 30" October 2008 viz. the day succeeding the
accident date. Though the organisation clamed it had aranged other PIC for the VIP
commitment but did not produce any documentary evidence to subdtantiate its clam.
The organisation did not make operations manud and SOPS for the guidance of its
personnd.



Its eagerness to ensure the use of the arcraft for the VIP overpowered the sense of
safety in tems of the violations mentioned above. This was a result of lack of
supervison and controls which only active organisation structure can enforce.

2.4 Coordination between ATS Units

Ludhiana Aerodrome is VFR Aerodrome owned by AAIL.  Only Aerodrome Control
Savices ae provided a the aerodromes. SU Banda is monitoring dation and
Chandigarh is ATS units controlling the treffic in that area.

Normdly the arcraft coming from Chandigarh to Ludhiana descerd in coordination
with Chandigarh. There is no dandard procedure for transfer of control from
Chandigarkh or SU Banda to rdease the arcraft to Ludhiana  The jurisdiction of
control of Ludhiana is 3000 ft. And no gpproach control service is avalable The
arcreft are being rdeased a higher leves though juridiction of control of Ludhiana
is 3000 ft.

The VT-EHY depated Chandigarh a 11:00 hrs. It was cleared 6000 ft on QNH
1012 HPA on route — W36 — IBANA-  direct Ludhiana. The arcraft was picked up
by RADAR SU Banda a 21 miles from Chandigarh heading 300. As per SU
Barnda the arcraft identification was not avalade initidly as it did not made R/T
contact. The identification of arcraft was checked via an IAF aircraft flying from
Chandigarh to Pathankot. VT-EHY was then asked to change over to Ludhiana by
SU Banda and to descend in coordination with Ludhiana It is evident from the tape
transcript that VHY did not contact SU Banda nor ATC Chandigarh ever advice
VHY to contact SU Barnda or passed traffic information to SU Barnda

Therefore, it is clear tha no procedure exis between nearby Airforce ATS units and
Ludhiana ATC. For providing ar traffic services and trandfer of control among the
ATS units a dandard operating/coordination procedure need to be develop between
Ludhiana and neighbouring ATS units for the arcraft gpproaching and landing a
Ludhiana.



2.5 Permisson for Special VFR

Specid VFR (SVFR) flight is a flight deared by ATC to operate within control zone
in Met conditions below Visud Meteorologicd Conditions (VMC).

As per AlP-India, when traffic conditions permit, special VFR flights may be
authorised subject to the approval from the unit providing approach control service
and —
Requests for such authorisations shall be handled individually.
Separation shall be affected between all special VFR flights and between such
flights and IFR flights in accordance with the separation minima applicable for
IFR flights.
When the ground visibility is not less than 1500 meters, special VFR flights may
be authorised to enter a control zone, or to operate locally within a control zone.

Fecial VFR flights shall be operated only by Pilot:
Holding Instrument Rating, Assistant Flight Instructor Rating or Flight Instructor
Rating.
The PIC shall ensure compliance with the provision of the rating requirements.
VT-EHY was operating as VFR flight as Ludhiana is a VFR Aerodrome. When the
arcraft came in contact with Ludhiana ATC, the Controller a Ludhiana did not
goprove Spedd VFR. But PIC told the Contraller that SU Barnda had cleared them
for Ludhiana Tepe transcript of SU Banda reveded that they only advised the
arcraft to descend in coordndtion with Ludhiana It is goparent that neither SU
Banda nor Chandigarh had authorised the arcraft for Specd VFR.  The advice
given by SU Banda as to descent in coordinaion with Ludhiana was wrongfully
conveyed by crew to Ludhiana as direct clearance for landing a Ludhiana The
Tower Controller misunderstood the communication and took it as a dearance for
speciad VFR and accordingly issued clearace to the arcraft for Ludhiana. However
as per the above quoted provison of AIP nether SU Barnala nor TWR Ludhiana can
authorised specid VFR. AAI should ensure drict compliance of the above provisons
of AIP regarding Specid VFR. Thus flight was to be conducted under VFR whereas
wesether conditions were much below the VFR requirements.



2.6

Sequence of Events

On 2910.08 Punjab Government Aircraft VT-EHY was to operate a flight from
Chandigarh to Ludhiana for picking up Indructor Examiner on type to cary out
indrument reting check of Alot In Command. The flight plan was filed for the
sectors CHGIBANA-VILD, VILD-IBANA-CHGIBANA-VILD, VILD-
IBANA-CHG and the met briefing was obtained.

The arcraft got arborne from Chandigarh & 11:00 hrs. . It was cleared to 6000 ft
on QNH 1012 HPA. At 1111031 hrs. arcraft tuned left for Ludhiana At
11:1530 IST it flew abeam RAw 30 towards RW12 At 1116 hrs.  arcraft came in
contact with Ludhiana ATC and informed that they were eight miles and a 7000
ft to 6000 ft and requested descent clearance. At 11:17 hrs. it commenced right
hand turn on East side of RW 12 after crossng abeam thresh hold R/W 12 and
subsequently requested for Rw in use. At 11:19 hrs. while it was in right hand
turn it reported overhead this time Theredfter & 11:22 hrs, it reported 2 miles
from the Rw while it gill had not gted the RW. This edimate was probably
given on the bass of GPS. At 11:23 hrs. arcraft reported over the fidd and
informed thet it will meke adrdeto land on RW 12.

The reported vighility was 1500 m., QNH 1013 HPA. The aircraft was cleared
for landing on RW 12 under specid VFR conditions. At 11:25 hrs aircraft
reported that “We are little too high ... we will be coming around’. This was the
last communication of the arcraft with the Ludhiana ATC. The arcraft flew
goproximatdy 400 m over the RW 12 and then commenced right hand drcuit
while flying over tdl trees of height approximatdy 100 ft. on the arport
boundary. The arcraft made three orbits in west sde of Riw 12 for loang height.
During the firg orbit the arcraft was high, during the second orbit the arcraft fad
descended and flew over two communication towers 40m. height, in tha area
During the third orbit it flew left of both the towers in deep left bank and at
amog the same heght as these towers possbly to avaid hitting them The landing
gears were down and locked and flgps were retracted as seen from the
examinaion of the wreckage The extended landing gears aded in gddl due
increesed drag. Subsequently, in undabilised mode and in Seep left bank it
impacted the ground a 900ft digance from these communication towers and in
line with them. After the firg impact the left propeler assembly separated from
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the engine. One of its propdler blade got buried in the ground indicating thet
arcraft during the steep left turn was sde dipping to the left and gdled Thisis
further supported by the damage on the left wing tip and grazing marks due to
vegetation and failure mode of |eft propeller shaft.

Due to asymmelry in power arcraft turned by dmos 270 degrees in the left
direction and its further turning was stopped by a tree which impacted its tall
portion. Findly aircraft impacted the ground in steep nose down attitude a 30 feat
distance from the mint of fird impact. Three minutes later after the lagt contact, a
11:28 hrs. Ludhiana ATC gave a cdl to VHY for podtion but there was no reply.
The fire darted few minutes after the impact. The arcraft had crashed between
11:25 hrs. and 11:35 hrs as per the time recorded in the video. Due to lack of
evidences exact time of accident could not be determined. The crew died after the
second impact due to fire burn and collapsng arcraft dructure. Aircraft was
completdly destroyed due to impact and post impect fire

ATC Ludhiana contacted other ATS units in that area for the informaion about
the arcraft. At 11:45 hrs. it recaived information thet arcraft had crashed a

village Jugiana

The arport fire services and city fire services were deted.  Approach to the
crash dte was difficult for fire services as they had to move through narrow lanes.
Also arport fire services had to cross ralway line running pardle to the arport
which was dosed during that period. After the fire was extinguished by fire
sarvices the dead bodies were recovered and tranderred to hospitd by Didrict
Authorities.

CONCLUSONS
Findings.

3.1.1 Aircraft wasarworthy a the time of commencement of the flight.
3.1.2 Organisation did not mantain defect regiger. This rases the doubt that

whether the  arcraft was having the defects which were not revedled by the
organisation.

3.1.3 AME is hoding A&C Licence and was granted PT-6A-21 Engine, provided

no defect is reported on the arcraft. However, procedure for granting
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3.1.13

3.1.14

goprovas is not reflected in the QC manud. As part of training he associaed
with and caried out dl the required 7 trangt ingections & Chandigarh on
09.10.2008 and no as=ssment goprova by Dehi Hying Club to cary out and
catify daly ingpectio/ pre flight/ transt/ pogt flight ingpection of King Air
G0 arcrat fitted with P&W test was carried on him before releesng him to
underteke the task independently. This is not in line with the spirit of the
regulation.

Records regading updaing of GPS Data did not exit. The crew was
edimating their pogtion based on GPS,

King Air G90 arcraft was endorsed on the Indian license of the Co pilot on
the bass of the wrong dedaration furnished by M/s RAN Air as to his flying
experience.

PIC was holding open raing for dl type of arcaft having AUW not
exceeding 5700 kgs. However as per AIC 3 of 1985 he was to undergo
familiarizetion flights with the Hight Indructor or an experienced pilat duy
authorised to do so, on that type of arcraft before he exercises the privileges
of hisrating. However no such familiarization flight was carried out for him.

Both the crew lacked qudification and familiarity with the type of aircraft.

Crew never prepared load and trim sheet during the operation of VT-EHY in
violation of CAR Section 2 Series X part 1.

Weather was a factor in as much as the vishility was poor and was not
suitable for VFR operation.

Crew did not adhere to standard procedures for gpproach and landing, go
around and descend subsequent to carrying out go around.

There was smoke in the cockpit during the find phases as evident from the
pahologica report and lack of dectric supply during find phase. However
source of smoke could not be established.

Obdruction chart was not revised to include the dl the obgructions in the
area

On gghting the communication tower, the panic gripped the crew and in their
anxiety the control was log and arcraft impacted the ground in the Steep left
bank 900 fts away from the communication towers and in line with them.

After the firs impact the left propeler separated from the engine. One of the
propdler blade got buried in the ground indicating that arcraft during the
deep left turn was dde dipping to the left. Due to asymmetry in power
arcreft turned by dmost 270 degrees in the Ieft direction and findly impacted

&0



3.1.15

3.1.16
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3.1.19

3.2

the ground in seep nose down attitude a 30 feet digance from the point of
firg impact and crashed.

Management displayed casud atitude, lack of supervison and control; and
was guided by the dedre to put the arcraft in use for VIP operaion a the
earlies. Its eagerness to ensure the use of the arcraft for the VIP operation
overpowered the sense of sdfety in terms of the violations which went ether
unoticed or were neglected Despite the low experience of the crew it
permitted them to fly to Ludhiana under low vighility condition so that the IR
check of the PIC could be caried out and they could be deployed for the VIP
flights at the earliest.

Thereis no coordination procedure between the adjacent ATS units

Provison of AIP regading Specid VFR was not adhered to. Nether SU
Barndanor TWR Ludhiana can authorise specid VFR.

Due to presence of sructures higher than the floor level of control tower in the
vidnity in its exiging pogtion, visud survellance of riw 12 beginning,
operationd area and area in the backsde of the aerodrome control tower is
limited. Also from riw 12 beginning and adjacent operationd area, aerodrome
beacon located at the top of control tower is not vishble.

Rescue operations by the airport fire services wes ddayed due to ralway line
running pardld to the airport which was closad during thet period.

Probable cause:

The accident occurred due to loss of contrd while in base leg for landing a& RW
12 after executing go around on RAW 12,

Contributory Factors

D) Low vighility reduced the magin of sfety, may have caused severe
disorientation, influenced ther decison and played on crew for use of non
standard procedures.

2 Both the crew lacked qudification/experience and familiarity with the type of
arcraft and terrain.

3 Smoke in the cockpit further reduced the margin of safety and distracted the
attention of the crew.

4) Obdruction in the flight path made the crew to take severe action and led to
loss of control.

5 Lack of operationd control and supervison by the organisation.



4. SAFETY RECOMMENDATIONS

4.1 In dl the Govenment Avidion Seup, the top management personnd should be
dedicated only to the aviation functions so that he undersands the intricacies of
the aviaion and ensure proper supervision and control and enforcement of safety
regulations.

4.2 State government should not be permitted to commence operation unless they
have proper menagement system, operaion sysem mantenance sysem and
operations manud & SOPSin place.

4.3 Aeodrome operaors Airport Authority of India may be advised to teke
gopropriate action to ensure that search and rescue operation for accident taking
place out sde the arport boundary are not hampered due to redriction a the exit
of the Airport as is the condtion a Ludhiana Airport. They should dso ensure
adequate fire fighting geer is avallable for use of personnd.

4.4 Coordination procedure should be edtablished between ATS unit a Chandigarh,
Ludhianaand SU Barnda.

45 Licences issued by other dates where type qudified arcrafts are not mentioned
on the body of the licence, verification should be obtained for each type of arcraft
from the date issuing the licence before proceeding to endorse that type aircraft
on the applicant’ sIndian license.

4.6 Action as deemed fit may be taken againgt Ran Air in view of finding 3.1.5.

4.7 Action as deemed fit may be taken in view of findings 312, 313 &314
indicating lgpses of mantenance agency ad lapses of State Governmert as
enumerated in findings3.1.63.1.7, 3.1.8& 3.1.15.

4.8 Airports Authority of India shoud ensure drict compliance of the provisons of
AIP regarding Specid VFR and take gppropriate action in view of finding 3.1.18.

49 Indian Meteorologicd depatment may be advised to edablish pre-determined
landmarks for observation of vighility of 5000m and morein dl directions.

(Maneesh Kumar)
Inspector of Accidents
18.08.2009



