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EXECUTIVE SUMMARY

This report details the investigation of the interference effects of the Rothes
wind turbine development on the PAR at RAF Lossiemouth.

The investigation demonstrated that within the arc of PAR coverage, the
impact of the wind turbine development can be described by a volume of
airspace bound by 4° left and right of the wind turbine development centroid
and between the slant ranges of 9.4nmi to 10.7nmi up to FL020.
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Introduction

The MoD wishes to further develop an understanding of the effects of wind turbines
on the Precision Approach Radar (PAR). Previous trials and observations on a
number of radar types, including the PAR, have shown wind turbines will interfere
with the performance of the radar, however little is known about the scope of effects
on the PAR.

This office was tasked with investigating the effects of a wind turbine development
on a PAR system. In its normal operational configuration, the PAR at RAF
Lossiemouth has no wind turbines with in its arc of coverage. It can however, be
configured to have direct Line of Site (LoS) with the Rothes wind turbine
development. An informal investigation utilising passing traffic was carried out on the
26/11/2008. This showed that the performance of the PAR was severely affected
when a local aircraft over-flew the wind turbine development. There was a loss of
detection above and around the wind turbines.

Investigation Objective

The objective of this investigation is to find the boundary of the effects of a large
cluster of wind turbines on a PAR system.

Investigation Conduct

This office contacted the operator of the Rothes wind turbine development to find
details of the turbines and their layout. In order to have an aim-point for the
investigation it was assumed that the middle of the wind turbine development would
be where the effects of interference would be most severe.

Using the Eastings and Northings of each turbine it was possible to calculate a
centroidial location for the Rothes wind turbine development. The source data
derived centroidial location and subsequent turbine layout can be found in Annex A.
The wind turbine development’s centroid is 186.77° East of Grid North (EGN). It has
a slant range of 10.21 nautical mile (nmi) and the tip height is 1470ft AMSL, resulting
in a tip elevation of 1.23° above the horizontal from the PAR.

ADATS TB3 carried out a coverage assessment of the turbines and a CAP764
technical impact assessment using the parameters and antenna patterns of the
PAR. The details of this assessment can also be found in Annex A. In summary,
these two assessments demonstrate that the RAF Lossiemouth PAR will have 100%
visibility of Rothes wind turbine development centroid and both the static and
dynamic components will produce returns greater than the radar’s detection
threshold.
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This office produced a flight check directive based around the commissioning flight
check instruction detailed in Reference A. The resulting flight check directive can be
found at Reference B. Due to the uncertain nature of this investigation it was
anticipated that there would be a need to select elements of the directive as the
understanding of the interference developed.

The investigation was timed so that it followed a small modification to the PAR
feeder cables and the subsequent priority flight trial. The trial proved that the PAR
was working correctly and that it met its operational requirement. The flight
inspector’'s recommendation was that the PAR could be used out to a range of
19nmi.

The PAR would be normally expected to detect to 20nmi. This restriction has no
operational impact and has been in place since the radar was first commissioned
and flight checked. The Cobham Flight Inspection report can be found in Annex B. It
concludes that the RAF Lossiemouth PAR was fully serviceable.

The PAR wind turbine development investigation took place on the 02-03/06/2009.
Throughout the trial, the face of the turbines were presented to the PAR. This is
often referred to as 0° yaw. There was also sufficient wind to ensure that the turbines
were generating electricity.

The flight check aircraft was a two engine King Air B-200 with the designation of
FPL-B. This aircraft is consistent with the ICAO Annex 10 description of a two engine
light aircraft (ac). The ICAO Annex 10 provides the guidance that such a target has
the X Band Radar Cross Section (RCS) of =10-15m?, (10-12 dBsm).

To ensure that both operational and technical points of view were covered, a team
with relevant expertise was formed to ensure the smooth running of the
investigation. Those involved in the investigation are listed in Annex C.

The trial consisted of four sorties' lasting approximately 3 to 4 hours each. The first
two of sorties enabled the team to develop a coarse appreciation of the wind turbine
development’s impact. The third sortie was designed to provide comprehensive
proof of interference and the fourth sortie was used to complete the investigation and
record illustrative scenarios.

Throughout the investigation image recordings were taken of each individual run to
illustrate the effects of the wind turbines on the PAR. An investigation narrative and
data inventory can be found in Annex D.

Certain runs denoted by the suffix A were recorded as the aircraft flew away from the
PAR. The results from these runs were ignored as they did not fit the general pattern
of the investigation and little is known about the backward RCS of the King Air
B-200.

' For the purpose of this report, the British definition for sortie has been used. A sortie is defined as an
operational flight by a single aircraft. Each sortie is comprised of any number of individual flight runs.
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4 Investigation Results
4.1 The effects are summarised below:

4.1.1  Azimuth: It was observed that if the ac passed within the slant ranges of 9.4 to 10.7
nmi and 4° either side of the centroid there was a high probability of the PAR losing
the target and track seduction occurring. The ac then had to be clear of these
boundaries before the PAR was capable of re-identifying the target. The operation
procedures for the PAR require the operator to break off the precision approach
once the ac is missed for more than 3 seconds®. When the ac entered the
boundaries the ac disappeared from the display, in some cases for a time period of
greater than 25 seconds®. The effects observed were consistent across the azimuth
envelope of system.

4.1.2 The limits of these boundaries are illustrated in Figure 1.

10.21 nimi

| AREACF
S INTEFEREMCE

\ — — § 185.77°EON

[ WAND FARM
! FOOTPRINT

a.4 nimi |
107 nimi

Figure 1 — Azimuth Boundary Limits (Not to Scale)

2 JSP 552.402.137.15

® For a fast jet making an approach to the runway at high speed (e.g. 200knts) 25 seconds equates to travelled
distance of approximately 1.38nmi.
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4.1.3 Elevation: It was observed that the elevation return suffered occasional seduction
towards the wind turbines. However, this only occurred at levels which were below
the 3° glide path. Effects were observed at FL020, but none at a higher level. It
should also be noted that the Rothes turbines were on a high elevation with the tip
height for the centroid turbine being 1.23°.

4.1.4 The limits of this boundary are summarised in Figure 2.

HoooZ

HI7E

Figure 2 — Elevation Boundary Limits (Not to Scale)

4.1.5 Tracker: The tracker is used by the air traffic control operator to identify the ac under
control. The tracker appears both in azimuth and elevation. If the tracker looses the
ac for more than 3 seconds on either azimuth and elevation plots then the controller
must terminate the approach. Observations made during the investigation indicated
that the tracker was effective at continuing to track the ac in the elevation beam
when the return was lost in the azimuth beam. However, it took greater than 3
seconds for the tracker to reacquire the ac as it reappeared in the azimuth beam
after it emerged from the wind turbine development boundary. As a result, the total
time of the loss of radar contact was greater than the time limit permitted for the
operator to maintain a safe precision approach service*.

* JSP 552, 405.137.15
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Summary

The investigation demonstrated that a cluster of wind turbines has a significant effect
on the azimuth element on the PAR system and a lesser effect on the elevation
element.

Other Observations

At Reference C, the PAR is specified to be able to resolve two targets, one of these
targets having a small RCS and the other a medium RCS®. However, as the
maximum RCS of each of the Rothes wind turbines is an estimated 477m? it would
indicate that the PAR can not cope with targets of this magnitude.

Future work: As the Rothes wind turbine development has a medium to large sized
foot print and is at a relatively high elevation with respect to the PAR, it would be
prudent to investigate the effects that smaller wind turbine developments have on
the PAR.

Conclusions

The trial shows that a PAR system is incapable of resolving an ac with X Band RCS
of 10-15m? and wind turbines in the same volume of space. However, the effect of
the interference is localised.

Recommendations

Further investigation should be carried out to assess the effects of smaller wind
turbine developments in order to gauge the scale of the interference caused by
these developments.

® RCS values have not been included due to US ITAR Regulations.
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ANNEX A to
Report Ref: 1630/09
Dated 06" October 09

Annex A — CAP764 Technical Assessment of Rothes Wind Farm on RAF Lossiemouth PAR

Table 1 — Wind Farm Position Information

Label

Grid Reference

Hub Height (m)

Tip Height (m)

RothesTO1
RothesT02
RothesT03
RothesT04
RothesT05
RothesT06
RothesTO7
RothesT08
RothesT09
RothesT10
RothesT11
RothesT12
RothesT13
RothesT14
RothesT15
RothesT16
RothesT17
RothesT18
RothesT19
RothesT20
RothesT21
RothesT22

Centroid

NJ1860650394
NJ1856351060
NJ1861750721
NJ1831450852
NJ1828351153
NJ1818551486
NJ1793051303
NJ1772751011
NJ1772850692
NJ1803950999
NJ1805050685
NJ1827150454
NJ1839250167
NJ1787750398
NJ1808050170
NJ1859649906
NJ1827549871
NJ1789649854
NJ1757949981
NJ1879850146
NJ1892349840
NJ1867149572
NJ1824550487

58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00

99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
99.75
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Figure 1 — Layout of Rothes Wind Farm
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Figure 2 — RAF Lossiemouth PAR 460m?2 Coverage at 100m AGL

UNCLASSIFIED

A-3

ANNEX A to
Report Ref: 1630/09
Dated 06" October 09



UNCLASSIFIED
ANNEX A to
Report Ref: 1630/09
Dated 06" October 09

THIS PAGE IS INTENTIONALLY LEFT BLANK

UNCLASSIFIED

A-4



sim

Thim

123m

54m

Sm

UNCLASSIFIED

ANNEX A to
Report Ref: 1630/09
Dated 06" October 09

Figure 3 — Visibility of Rothes Wind Farm Centroid from RAF Lossiemouth PAR
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Table 2: Rothes Wind Farm Centroid CAP 764 - Issue 1 Input and Output Values

Mid Fixed Single Reflected Reflected
10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | Angle | rcs | Blade | Energy Energy | Visibility
d p RCS Fixed Moving
(deg) | (M) | 12 dBm dBm
Lossiemouth
Ce’;gﬁ'gg?ég;oss 137.2 | 137.2 | 137.2 | 137.2 | 137.2 | 137.2 | 137.2 | 137.2 | 137.2 | 137.2 432.77 | 70.19 -77.56 -80.80 99.75
Sightline angle (deg) | 0.95 | 0.99 | 1.02 | 1.05 | 1.08 | 111 | 1.14 | 1.17 | 1.20 | 1.23 | 1.08

Table 3: Summary of CAP764 Centroid Turbine Analysis

RAF Lossiemouth RPAR
Static Above | Moving Above
Predicated | MDS | Predicated | MDS
Signal Signal
Strength Strength
(dBm) (dBm)
Centroid -77.56 YES -80.80 YES
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Annex B - Priority Flight Check Report from Cobham Flight Inspection

COBHAMm Checked 6"*%’ fofe

Station [-Iesignatnr Date of Report ;
RFPAR ROUTIME FLIGHT K REPORT
Lossiemauth EGQS 2 Jun 2009 3
Runways Radar Type Task Mo
05/23/28 RPAR 5268
Maxt Routine - . Executive Flight
Inspection Circa Date of Check Wind Conditions In tor (R) Aircraft Captain
29-Now-09 1-Jun-09 030" [ Bkis W Blackledge Turmear
2=Jun-09 010% [ Bkts Flight Inspector (R} First Officer
B Foster White
Aircraft Registration Alrcraft Type Software Version ADFIS 5. No.(s)
G-FFLB B00 7.01_07 9b 3
STATUS RESTRICTED
Standing restrictions spply.
ELEVATION WIDTH CHECK | runway os |
CLEAR MODE 0% farm 19.5nm. Mo significant losses from
Radar cover at 57 left of Centreline. 19.5nm Ma Drift 1.9°R,
RAIN MODE ]
Solid fi 15nm.

|Radar cover at 5° left of Cemtreine. rom fsnm Max Drrift 1.7°R.,
CLEAR MODE 0% from 18.9nm. Mo significant losses from
Radar cover at 5° right of Centreline, 1B.9nm. Max Drift 2.5%F.
e _ Salid from 15nm.
Radar cover at 5° right of Centrafine. Max Drift 3.2°R.
RANMGE RUN CHECK | runway os |

The range run was flown at 3500f (GFE) and from 20nm through to ouchdown, with Glidepath
intercept at approximately 12_9am. A presentation rate of better than 90% was ocbserved from 19.4nm,
Max drift during procedure 3°R.

ELEVATION WIDTH CHECK - REFERENCE OR SECOND RUNWAY L NfA ]

CLEAR MODE
Radar cover at 5° left of Centredine, Max Drift =,
RATN MODE
Radar cover at 5° left of Cantreline, Mz Drift @,
CLEAR MODE
Radar cover at 5° right of Centreline. Max Drift =,

MO
Radar cover at 5% right of Centreline. Max Crift =,
RAMGE RUN CHECK - REFEREMCE OR SECOND RUNWAY I_ N/A I
The range Fun was flown at ft {QFE] ard from nifry through to touchdewn, with Glidepath
Intercept at approximately nm. A presentation rate of better than 90% was observed from .,
Max drift during procedure 5,

1 CFLF.221, Issue 14, Apr 09
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RUNWAY | 0s | Giidepath 2.5 =
AGGREGATED AZIMUTH RESULT -0n03=
AGGREGATED ELEVATION RESULT -0.04°
MINIMUM RADAR COVERAGE =.1nm
RUNWAY | 23 | Glidepaeh 2.5 #
AGGREGATED AZIMUTH RESULT 0.02°
AGGREGATED ELEVATION RESULT 0.04°
[MINIMUM RADAR COVERAGE -0.2nm
—— | 28 | Grictepat 2.5
AGGREGATED AZIMUTH RESULT -0.01°
AGGREGATED ELEVATION RESULT 0.06°
MINIMUM RADAR COVERAGE -0.5nm

[RUNWAY | 00

AGGREGATED AZIMUTH RESULT
AGGREGATED ELEVATION RESULT
MINIMUM RADAR COVERAGE

RUNWAY | 00

AGGREGATED AFIMUTH RESULT
AGGREGATED ELEVATION RESULT
|MINIMUM RADAR COVERAGE

[RuNwaAY | 00

AGGREGATED AZIMUTH RESULT
AGGREGATED ELEVATION RESULT
|MINIMUM RADAR COVERAGE

MTI MARKER
Elevation Range -0.1nm,
Glidepath Devistion 40t
Azimutn Range -0, 1nm,
Centreling Deviation -462ft
MTI MARKER
Elevation Range -0,1nm.
Glidepath Deviation 301t
Azimuth Ranga -0.1nm.
Centreline Deviation 4300t
MTI MARKER
Elevation Range -0.3nm.
Glidepath Deviation B4ft
Azimuth Range -0.3nm.
Centredine Deviation -286ft
MTI MARKER
MTI MARKER
MTI MARKER
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TIVE:
was a priceity Might check of the PAR at Lossismouth following an upgrade modification by [TT. The antennar were callbres as part of
e UpgracE 55 paiformancs checks wang only Mown o rusway 05, e ruvway used b pernicks refanencn informalion at Tis incation, Frior
this flight check a new survey of B site was camied out by TS i order 1o Site the tracksr pant dose o the BPAR instesd of at the cld

TACAN site a5 had e Bhe casn in tha past.

Two sig hting arTuracy runs wene camed put, one %o each of nomways 05 and 23, bot the data that was gathened was diffioult o decipher, a
mste of whal was o come, anid Nather thies mns wWers carmiad oul Beferg encugh relalie Infoemation was gathensd o ghe conlfdence Bral
the adusirments Bhat weould be camied out would be appropcate. A -0U0H° ARP chanoe was made and acturacy mns b rumasy 23 carred out
mmedately folowing the adusment. Rurs & - 5 were not acmepizble both because the roar was indicating larger than expecied reulls
g, There were Aol andlagh hite reconded im 10D many segments 1o b2 abie o Fabe esa nung valic, Tha TTT enginss put forsand & gy
that the poor results may be, in port, Because of the mes racker poink - Fe vwoited reservabions sbout changing such & vitsl element of the
chisck prior n & calibrabion of the anbennas and suggeshed that this might not provide Bee most siable set of negais. Also, e gueston was
raied A8 bo wihiether e plol was actually taking e b that were requesed By the FIR) = s provad o be 2 valid quastion 2 lale in
the chedk e Caplain admitted that he was svoding making changes bacause, from his perspedree, even & Sghe change of aspe® of the
alrcralt wao el & command from B AR I tum Fe aecratt back oowhens iF had oome from, 4 chenomening nosn aboot andg

iy edsel b 5P S L05 ATE.2) Froens Bhe poial of view of the ITT engleeer the plinls shoukd hase bean misg In aooond Wik e

| instructions from Be FIJR) 50 that the torect emor profiles ooutd be considered rather than kawve the oo detidng what the best solsban
wias. From the pasition of e Fis on the ground, the rmdar appeared in be unsiable; there were oocasions whene T plloks gave Bl
assuraess Bhal the Aying couse was seasanably sk, remaining visualy on one sida of B frus Frursay centraling and varying only a few

| feet Fom it but, at B sme bme, the rader indicated the altreft moving o e coposte sde of the centreline by some detance - certally
encugh, and probably mone than would normrally et 3 barn instruction ko comect: froen the FI{RL. Such a fum would undoubtedly have
e B plecralfl sway From the fumsey cenlrelive, In the wreng Sreciicn, snd probubly Bsen Seay From the PR cousss ling, ragidy and in
| e wetng direction, The pilof's were asked o abuiys take the comections requested By the FITR) but sdmitedy did not shways do s,
Crsechiig of Fusrway 33 was pul on hold and runsary 05 3cOa0y FUns atomphesd.

Lising the mew bracker poiet, the agimuth and elevebon rung on nunwery 05 were completed satisfactorly Bhen the xtmuth accuracy g en
nurmeey 23 were tried again.  Thres wisuccesshd mns wene gtemepted before the FIQR ) decided ko observe e radsr without offedng any
corrctions - the pilols follewed the FIS guidance. Resulls were inconcisive 5o e clevalion Somrscy Fuls of Ratwary 13 were aimemphed ard
compheted, Angther, Sngle arimath fan oh naveay 23 was Bied Bul withou? sucoess Far e saime reasons 85 oullingd sbove. The Mying e
Iredlcated very desdy that they had no wish b contines and the ITT engresr peitioned for 8 move of Fedker point badk o e old postion st
the TACAN. RAying siopped hor e day. The LFIR), one of the Fls on this tesk, wes very coment that the nes rscdeer polat sesmed o be
working well ard B jrlols weer alble W validals the FIS & 8 gl stk by confrmng thal the FIS was indicating "on (ourss™ B
wisapal esctinded] fenbreling from seeeral miles to Bhe polnd where Bhe run wid completed ot 0,5m, Whillt Bapry 16 olidioe the TTT engnesr
Ilrlm a change of backer posiion, the UFTL{E ) wes not corvenozd thet the moot cause of the problem lay with e Gy Sorvey, Trackes F15

The Fullowing ey fying recommencid with the Backer o the Backing posithon o e ok TRCAN sios, Tha angular reselts of runs 30 a0 31
were acreptable ot the results were SHI marmed by @ leck of hits in some segments - e plots were st compainkg Bhat vy movements cn
their part Gused Immesiabe reversal comections from the: ground and onoe again they admitted D onot @iing the: morecions that wee
mecalse of Bhis. Thrcughot, te nesuls achieved within e segment Inm - 0,500 wene the ones Bhal gave mdst concem, Up i
thiss point the FER) ked been Tagging” the aintralt retum as per ndrmal ATC procedure (5P 553 405,135,¢ - copy aitaded]) but o Mis point
the LFI{R ] cecider nok 1o tng the aboaf rebumn; Bhis wes dons because B deviston Rgures indicsied on the label wene distaching. The
aifer FI{IL) present and TTT englneer agreed that It would be an acceptibie wary of condnuing with e check. Without the distraction of the
Tabsels desiation Frem Centreling Information and using only the Rdar eum (wilie gof) the mroeption of e LRI[R) waes thal Rdar seemed
Fuch more steble, sspecially fweeds the end of the rn whene we Fad previousy had problems, Thiee e with gosd angular averages sl
2 gooady number of kits were completed in short onrder. Mo of e instabibty assocabed with the prenous rurs (especally n Bhe 2 haif
mik] was axperienced, TB3h was contached and aker a short explznation he was hapory bo alow the results achiewes B be wsed, Runway 23
azimuth and Bolh aEsull and Sevalion BICURCY IS oh nalway 20 wene completed without dara although T slevation nesulis on
rurmay 28 were slighthy high. (To avold wanecesary Bdag 40 aofiatmny was ol comsienad’ anivmpdiale e 5t S S Decaose e
AT T R B adowahle fnderances and on Be sae sde. A Be nesef Spht chedl, O the resals ane simllar an adistment shouls be
ook ]
To bry to examinge whether B e of te new rsckes point had an effect o She resulls, 8 Segle Backed sdmu® aocuracy run on Both
Faravays 13 and 28 wes camiad Syt once e remainder of Bhe Pricaty check was comiete and e ecior was postoned back 2t the RPAR
Iracking postion, Uking e Nabsd o mathod the nesis wene oo and nol dissimlar o oo adieed wsing the racker point at the old
ACAN sibe. Resulls of Shese runs can be seen a5 o AL snd A2,

Performance chicks were carried ool and, rnately, wend @S epechd, Twas parm aibils and an dsation coverage chick wang camiseg mn [z
ml:mlr:rﬁ:rn'nHmlnmmfwﬂuﬂﬂ.ﬁhldhlmbfdhwl*l-wnm Bemlis af both of these chetks wers
saitiglactony.

This fight dheck Fiss Brows up several questions that will nesd o be arewered afer gl of the Tacts have been corsidend. The Cobbam
LFT{ R} will werite to ADATS DT separately to explain bis achores and considerabions. &) future PAR Might dhecks &t Losslemouth are expected &
wris Bhe tracking positian a8 the RPAR for al rnways.

. EDEr

| Thie Flight Oneck af the above fadlity was camed out in accordance vt peocedure OFLP.02-12a.

The signed original copy of bhis documaeant is held by Flight Inspection.

3 CELF221, Issue 14, Apr 09
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Annex C - Investigation Team Personnel

ANNEX C to
Report Ref: 1630/09
Dated 06" October 09

Name

Post & Company

Experience

Mr. Jonathan Cashmore

TB3c, ADATS DT, MoD

=5 years flight trials and
radars systems
experience including
wind farm assessments
and mitigations.

Mr. Lee Ashton

Radar Systems Subject
matter expert with
Mepward Ltd.

30 years experience in
ATC radar system and
flight trials. Mr Ashton is
retained by the ADATS
DT to provide specialist
advice on radar systems
and is considered an

expert in the field.

Flt. Lt. Daniel Gill

ASM Team Leader,
Operational
Evaluation

Unit,
56 Sgn(R)

Fit. Lt. Gill is Air Traffic
Control Officer (ATCO)
with 10 years

experience in military air

traffic services and is
currently qualified on all
ATC equipments. He is
currently carrying out a
tour in the RAF’s
Operational Evaluation
Unit. He has held the
position of both Local
Examining Officer and
DSATCO on his last
tour.

Mr. Gary Gibb

Logistical Support/Field

ITT Defence Ltd,
Senior Contractor

Service Engineer

years working for ITT in

with BAES and 14 years
as a radar technician

Mr Gibb has spent 6

his current position,
preceded by 2 years

with the RAF

Mr. Benjamin Patterson

Apprentice, MoD

None
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Mr Bill Blackledge

Senior Flight Inspector,
Cobham Flight
Inspection

Mr. Blackledge has
worked for Cobham
Flight Inspection since
1997 and has been a
Senior Flight Inspector
for the past 5-6 years.
Before joining Cobham
Mr. Blackledge was
ATCO with the RAF.

Mr Barry Foster

Flight Inspector,
Cobham Flight
Inspection

Mr Foster is a former
ATCO with 32 years
experience in Air Traffic
Control. In 2004, Mr.
Foster left the RAF to
join Cobham as a flight
inspector.
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Annex D - Investigation Narrative & Data Inventory
Nomenclature:

El is Elevation

Az is Azimuth
NI is No Information presented to the user.
WFC is Wind Farm Centre, (bearing 186.77° (GRID)).
TS is Track Seduction

TL is Target Loss

UNCLASSIFIED

TOO Target of Opportunity

Sortie 1 - 02/06/2009

ANNEX D to

Report Ref: 1630/09
Dated 06™ October 09

Run | Serial Description | Beam Comments | Associated
Interference AVI File
Effects
1 1 FL 030 El: None, TL 20090602-
Coverage Az: 10.6- Runl-
9.5nmi Seriall.avi
2 3 FL 050 El: None, TS&TL 20090602-
Coverage Az: 10.5- Run2-
9.4nmi Serial3.avi
3 4 FL 070 El: None, TS & TL. 20090602-
Coverage Az: 10.5- Run3-
9.6nmi Serial4.avi
4 9 2.5° El: None, TS & TL. 20090602-
Approach Az: 10.5- Run4-
9.8nmi Serial9.avi
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Sortie 2 - 02/06/2009

ANNEX D to

Report Ref: 1630/09
Dated 06™ October 09

Run Serial Description | Beam Comments | Associated
Interference AVI File
Effects
5 2 FL 020 El: 10.8- TS, 20090602-
10.0nmi, TS &TL Run5-
Az: 10.6- Serial2.avi
9.6nmi
6 5 Part Orbit El: NI No 20090602-
@ 10.1, Az:-2.5°to | elevation Run6-
CCw +6° information. | Serial5.avi
TL and it
took 3
seconds to
reinitiate a
track
7 6 Part Orbit El: NI No 20090602-
@ 10.1, CW | Az: +2.5°to | elevation Run7-
-16° information. | Serial6.avi
TL and it
took 3
seconds to
reinitiate a
track
8 7 Part Orbit El: NI - 20090602-
@ 13.2, Az: No Run8-
CCw Effect Serial7.avi
9 8 Part Orbit El: NI - 20090602-
