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CERTIFICATE OF TYPE APPROVAL
(EC Certificate of Type Examination - Module B)
(Marine Equipment Directive - 96/98/EC, as amended*')

Applicant:-
Kelvin Hughes Ltd
New North Road, Hainault
Ilford , Essex IG6 2UR
United Kingdom

Manufacturer:-
Kelvin Hughes Ltd
New North Road , Hainault
Ilford , Essex IG6 2UR
United Kingdom

This is to certify that the applicant has submitted details of a:-

Shipborne Radar Equipment with Electronic Plotting Aid (EPA)
(COMMISSION DIRECTIVE 2002 /75/EC - ITEM A.1/4.36)

Of system type known and designated as:-

a) MANTA 1700 , 250mm Display , X & S Band Marine Radar /EPA Systems
b j 2000, 250mm Display , X & S Band Marine Radar/EPA Systems
C) MANTA 2300 , 340mm Display , X & S Band Marine Radar /EPA Systems

(Comprising component parts and having technical characteristics shown in schedules 1 to 6)
and that these have been assessed, tested and when used in a combination of component parts as
described in the attached schedules, is CERTIFIED as complying with the relevant parts of:

EN 60936 - 1:2000 , "Marine Shipborne Radar Equipment"
EN 60872 - 3:2001 , " Electronic Plotting Aids (EPA)"
EN 60945 : 2002 , "General Requirements for Marine Navigation Equipmen t"

(being European Standards for Technical Characteristics and Methods of measurements equivalent to
IEC 60936-1, IEC 60872-3 and IEC 60945, published by the International Electrotechnical Commission).

It is also RECOGNISED that the equipment conforms to performance standards not inferior to those
adopted by the International Maritime Organisation, and which are contained in Resolution MSC
64(67) Annex 4 andAhe relevant parts of Resolution A694(17).

SIGNED:

Pi Goddard Authorised Signatory

EU/USCG MutualRecognition Agreement

DATE of ISSUE: 30"' September2007

DATE of EXPIRY: 20th May 2009

Certificate Number : 00-MED-01104-OIR7

USCGApproval Number : 165.121/EC0191/0104-01
Council Decision 2004 /425/EC ( EPA display and function only)

This Certificate is Valid until expiry date shown, subject to the
standard conditions of issue printed on the attached schedule
Kelvin Hughes Ltd are Module D registered with QinetiQ
in accord with standard condition 3, ref ; Certificate DQAS -06/01 - KHOOIR3.

QinetiQ
Cody Technology Park
Ively Road , Farnborough
Hampshire . GU14 Ol_X

mca
Maritime and Coastguard Agency

The MCA is an Executive Agency of
the Department for Transport

Under the termsof the United KingdomStatutory Instrument, No 1957:1999, the QinetiQGroup PLC (formerly known as DERAJ has been
Notoed to theEuropean Commission by theMaritime and Coostguard Agency as a Body authorised to conduct Conformity Assessment
procedures under theprovisions of the European Council Directive 961981EConMarine Equipment and issue Certificatesof Type Approval.
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Certificate of Type Approval - Schedule 1
MANTA 1700 & MANTA 2000 , X-Band Marine Radar /EPA Systems

The app I icant declared that the following units comprise the radar equipment of the system designation
a)&b) shown on Page 1. These units have been assessed & tested, and satisfactory details of these units
were included in the technical file. These units form systems consistent with the Item Description
A.1/4.36, given in Annex Al of Commission Directive 2002/75/EC.

MAIN UNITS Comprising:-
1 Manta 1700 Radar Desktop -17.1" LCD FSD-A7

or Manta 2000 Radar Desktop - 20.1" LCD FSD-A1
or Manta 1700 Console Display - 17.1° LCD FSD-A9

and Remote Desktop Serial Trackerball NNR-A10-3
or Manta 2000 Console Display - 20.1" LCD FSD-A3

and Remote Desktop Serial TrackerbalI NNR-A10-3
2 Radar / EPA Processor Unit NNR-A61

3 Combined Transceiver/Turning Unit, 10kW, Mk 5 24RPM CAE-A30-7 or CAE-A30-20
or Combined Transceiver/Turning Unit, 25kW, Mk 4 - 24RPM CAE-A12-20 or CAE-A12-30
or Mk 7 25kW Transceiver Unit (Bulkhead Mount) CTX-A8

and Mk 5, 24RPM Turning Unit CAE-A30-6 or CAE-A30-22
4 X-Band Antenna (1.8m or 2,4m) CAE-A13-2 or CAE-A25

or Low Profile X-Band Antenna (1.3m, 1.9m or 2.5m) LPA-A13 or LPA-A19 or LPA-A25

SOFTWARE:- Radar-EPA Version 2.xx
-----_ ________________ End of List -----------------------------------

*1

And which may include any item or combination of items from the list of optional items
found in schedule 5 on Page 6.

*NOTES:-
1 This approval remains valid for equipment including subsequent Minor software amendments, as

allowed bythe N.xx format (xx represents numerals), where written details of any such
modifications have been submitted to and accepted by QinetiQ.

2 This certificate supersedes and replaces certificate number QQ-MED/01/04-01R6, dated 22-02-07.

Technical Characteristics

FREQUENCY OF OPERATION 9.410 GHz ±30MHz

PULSE REPETITION FREQUENCY ( PRF) 3000, 1500 , 750, 375

PULSE LENGTHS 0.05-0 .07µs, 0.16 -0.25µs,
0.6-1,0 s

Transceiver dependent.

EMISSION CODE 3MOOPONAN

POW ER CHARACTERISTIC 10kW or 25kW (PEP)
RADAR DfSPLAY CIRCLE _250mm Effective Diameter

IEC 61162-1 SERfAL (NMEA) PORTS Listner - 2
Talker - 2

Conform ityto IEC 61162-1:2000.
Optional multi-inputserial
controller /interface unit available.

TEMPERATURE RANCE Exposed
& IEC 60945 CLASS Protected

-25° C to +70'C
- 15°C to +55'C.

Turning Units& Antenna
All other units

POWER SOURCE 110-240V AC , 50/60Hz

Conditions of Issue of this certificate are printed  the reverse of Pane 7.

QinetiQ
Cody Technology Park
Ively Road, Farnborough
Hampshire . GU14 OLX

Qi netiQ/5PS/FRG/MTA/MED/002/1.1
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Certificate of Type Approval - Schedule 2
MANTA 1700 & MANTA 2000 , S-Band Marine Radar /EPA Systems

The applicant declared that the following units comprise the radar equipment of the system designation
a)&b) shown on Page 1. These units have been assessed & tested, and satisfactory details of these units
were included in the technical file. These units form systems consistent with the Item Description
A.1/4.36, given in Annex Al of Commission Directive 2002/75/EC.

MAIN UNIT Comprising:-
1 Manta 1700 Radar Desktop -171" LCD FSD-A7

or Manta 2000 Radar Desktop - 20.1" LCD FSD-A1
or Manta 1700 Console Display -17.1" LCD FSD-A9

and Remote Desktop Serial Trackerball NNR-A10-3
or Manta 2000 Console Display - 20.1° LCD FSD-A3

and Remote Desktop Serial Trackerball NNR-A10-3
2 Radar / EPA Processor Unit NNR-A61
3 Combined Transceiver/Turning Unit, 30kW, 24RPM CAE-A37 or GTX-A16

and Soft Start, Power Supply Unit / Drive control unit CZZ-A14-2 or GTX-A24
or Mk 7 30kW Transceiver Unit (Bulkhead Mount) CTX-A9

and Mk 6 or Manta, 24RPM Turning Unit CAE-A42 or GTX-A11
and Soft Start Unit / Drive control unit CZZ-A14 or GTX-A24

4 S-Band Antenna or S-Band Low Profile Antenna, 3.9m CAE-A36 or LPA-Al or LPA-A3

SOFTWARE:- Radar-EPA Version 2.xx *1
---------------------------------- End of List -----------------------------------

And which may include any item or combination of items from the list of optional items
found in schedule 5 on Page 6.

NOTES:-

1. This approval remains valid for equipment including subsequent Minor software amendments, as
allowed by the N.xx format (xx represents numerals), where written details of any such
modifications have been submitted to and accepted by QinetiQ.

2. This certificate supersedes and replaces certificate number QQ-MED/01/04-01R6, dated 22-02-07.

Technical Characteristics

FREQUENCY OF OPERATION 3.050 GHz ±1aMHz

PULSE REPETITION FREQUENCY ( PRF) 3000,1500, 750,375

PULSE LENGTHS 0.05-0 .06µs,0 . 16-0.25µs,
0.9-1.0 s

Transceiver dependent.

EMISSION CODE 3MOOPONAN

POWER CHARACTERISTIC 30kW (PEP)
RADAR DISPLAY CIRCLE 2: 250mm Effective Diameter

IEC 61162-1 SERIAL (NMFA) PORTS Listner - 2
Talker - 2

ConformAyto IEC 61162-1:2000.
Optional multi-input serial
controller / interface unit available.

TEMPERATURE RANGE Exposed
& IEC 60945 CLASS Protected

-25°C to +70'C
-15°C to +55 °C.

Turning Units & Antenna
All other units

POWER SOURCE 110-240VAC, 50/60Hz A 3 phase supplyis used bythe S-Band
turning unit.

Conditions of Issue of this certificateare printed the reverse of Page 7.

QinetiQ
Cody Technology Park
Ively Road, Farnborough
Hampshire . GU14 OLX

Qi net iQ/5 P5/FRG/MTA/M F D/002/1.1
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Certificate of Type Approval - Schedule 3
MANTA 2300 , X-Band Marine Radar /EPA Systems

The applicant declared that the following units comprise the radar equipment of the system designation
c) shown on Page 1. These units have been assessed & tested, and satisfactory details of these units
were included in the technical file. These units form systems consistent with the Item Description
A.1/4.36, given in Annex Al of Commission Directive 2002/75/EC.

MAIN UNITS Comprising:-
1 Manta 2300 Radar Desktop, - 23.1" LCD FSD-A4

or Manta 2300 Console Display - 23.1" LCD FSD-A6
and Remote Desktop Serial Trackerball NNR-A10-3

2 Radar/ EPA Processor Unit NNR-A61
3 Combined Transceiver/Turning Unit, 10kW, Mk 5 - 24RPM CAE-A30-7 or CAE-A30-20

or Combined Transceiver/Turning Unit, 25kW, Mk 4 - 24RPM CAE-A12- 20 or CAE-A12-30
or Mk 7 25kW Transceiver Unit (Bulkhead Mount) CTX-A8

and Mk 5, 24RPM Turning Unit CAE-A30-6 or CAE -A30-22
4 X-Band Antenna (1.8m or 2.4m) CAE -A13-2 or CAE-A25

or Low Profile X-Band Antenna (1.3m, 1.9m or 2.5m) LPA-A13 or LPA-A19 or LPA-A25

SOFTWARE:- Radar-EPA Version 2.xx *1
---------------------------------- End of List -----------------------------------

And which may include any item or combination of items from the list of optional items
found in schedule 5 on Page 6.

*NOTES:-
1 This approval remains valid for equipment including subsequent Minor software amendments, as

allowed by the N.xx format (xx represents numerals), where written details of any such
modifications have been submitted to and accepted by QinetiQ.

2 This certificate supersedes and replaces certificate number QQ-MED/01/04-01R6, dated 22-02-07.

Technical Characteristics

FREQUENCY OF OPERATION 9.410 GHz ±30MHz

PULSE REPETITION FREQUENCY ( PRF) 3000, 1500,750,375

PULSE LENGTHS 0.05-0 .07µs, 0.16-0 . 25µs ,
0.6-1.p s

Transceiver dependent.

EMISSION CODE 3MOOPONAN

POWER CHARACTERISTIC 10kWor25kW (PEP)
RADAR DISPLAY CIRCLE 2:340mm Effective Diameter

IEC 61162-1 SERIAL (NMEA) PORTS Listner 2
Talker 2

Conforrnityto IEC 61162-1.2000.
Optional multi- input serial
controller/ interface unit available.

TEMPERATURE RANGE Exposed
& IEC 60945 CLASS Protected

-25°C to }70°C
-15°C to +55°C.

Turning Units &Antenna
All other units

POWER SOURCE 110-240V AC , 50/6OHz

Conditions of issue of this certificate are printed  the reverse of Page 7.

QinetiQ
Cody Technology Park
Ively Road, Farnborough
Hampshire . GU14 OLX

Qi net iQ/S PS/ F RG/MTA/M E 0/002/1.1
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Certificate of Type Approval - Schedule 4
MANTA 2300 , S-Band Marine Radar /EPA Systems

The applicant declared that the following units comprise the radar equipment of the system designation
c) shown on Page 1. These units have been assessed & tested, and satisfactory details of these units were
included in the technical file. These units form systems consistent with the Item Description A1/436,
given in Annex Al of Commission Directive 2002/75/EC.

MAIN UNIT Comprising:-
1 Manta 2300 Radar Desktop, - 231" LCD

or Manta 2300 Console Display - 23.1" LCD
FSD-A4
FSD-A6

and Remote Desktop Serial Trackerball NNR-A10-3
2 Radar / EPA Processor Unit NNR-A61
3 Combined Transceiver/Turning Unit, 30kW, 24RPM

and Soft Start, Power Supply Unit / Drive control unit
CAE-A37 or GTX-A16
CZZ-A14-2 or GTX-A24

or Mk 7 30kW Transceiver Unit (Bulkhead Mount)
and Mk 6 or Manta, 24RPM Turning Unit
and Soft Start Unit / Drive control unit

CTX-A9
CAE-A42 or GTX-A11
CZZ-A14 or GTX-A24

4 S-Band Antenna or S-Band Low Profile Antenna, 3.9m CAE-A36 or LPA-A1 or LPA-A3

SOFTWARE:- Radar-EPA Version 2.xx
--------------------------- End of List -----------------------------------

And which may include any item or combination of items from the list of optional items
found in schedule 5 on Page 6.

NOTES:-

1. This approval remains valid for equipment including subsequent Minor software amendments,
as allowed by the N.xx format (xx represents numerals), where written details of any such
modifications have been submitted to and accepted by QinetiQ.

2. This certificate supersedes and replaces certificate number QQ-MED/01/04-0186, dated 22-02-07_

Technical Characteristics

FREQUENCY OF OPERATION 3.050 GHz ±10MHz

PULSE REPETITION FREQUENCY ( PRF) 3000, 1500 , 750, 375

PULSE LENGTHS 0.05-0 .06µs,0 . 16-0.25µs ,
0.9-1.00

Transceiver dependent.

EMISSION CODE 3MOOPONAN
POWER CHARACTERISTIC 30kW (PEP)
RADAR DISPLAY CIRCLE >_340mm Effective Diameter

IEC 61162-1 SERIAL (NMEA) PORTS Listner - 2
Talker - 2

Conformity to IEC 61162-1:2000.
Optional multi-input serial
controller / interface unit available.

TEMPERATURE RANGE Exposed
& IEC 60945 CLASS Protected

-25° C to +70 'C
-15°C to + 55°C.

Turning Units&Antenna
All other units

POWER SOURCE 110-240V AC , 50/60Hz A 3 phase supply is used by the S-Band
turning unit.

Conditions of Issue of this certificate are printed the reverse of Pane 7.

QinetiQ
Fraser Range
Fort Cumberland Road , Eastney
Portsmouth, Hampshire. P04 9U

Qi netiQ/5P5/FRG/MTA/M E D/002/1.1
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Certificate of Type Approval - Schedule 5
MANTA , Radar Systems - Ancillary and Optional Units

The applicant declared that the following units maybe added to the basic radar systems illustrated in
schedules Ito 4. These units have been assessed & tested in conjunction with various Kelvin Hughes,
Nucleus 3 and MANTA radar systems, and satisfactory details were included in the technical files.

ANCILLARY UNITS:-

Dual lnterswitch Unit
ErgonomicTrackerball Unit (Ergopod, Right hand)
Ergonomic Trackerball Unit (Ergopod, Left hand)
Remote Keyboard (alpha-numeric)

HRC-A9
NNR-A18
NNR-A18-2
45-975-0083-001

Radar Interswitch (CAN Bus-6 Channel) Unit (RIU)
Dual DNC Unit

NNR-A55
FSD-A10 *1

Network Audio & Video Control Unit FSD-A13 *1
Display Network Controller PCB FSD-A132 *1,2,3,4
NTI Audio & Video Switch Matrix IT-SM-8xt-AV-LCD *11 5
Radar Control Panel Unit FSD-All *1

Radar Control Panel PCB FSD-A152 *11 3
Remote Desktop Control Pod NNR-A10-6 *1
Transceiver Interface Unit (TIU)

(incorporates CAN adaptor & cable converter PCBs)
NNR-A66

*6

Multi Input Serial Controller (MISC) PCB NNR-A589 *7
Master/Slave PCB NNR-A285 *7
Slave Video Kit NNR-A508 *7
Low Ratio Gyro Kit HRC-A107 *7

------------------------End of List --------------------------------

NOTES:-
1. These items forma Display/control interconnection system and maybe used to form an

adaptive workstation system between units of the Manta Radar and ECD IS.
The exact configuration enabled by this system is fixed on commissioning in accordance
with an agreed ships operating plan.

2. This item can be fitted as an Internal option to the Processor Unit.
3. This item can befitted as an internal option to the Display Unit.
4. This item can be fitted as an internal option to the Network Audio & Video Control Unit.
5. The t is a numeral in the range # to 8, and denotes the number of display units which can

7

be included in the interconnection system.
Items NNR-A981 and NNR-A67.
These items if fitted are Internal options in the Processor Unit.

Conditions of Issue of this certificate are printed  the reverse of Page 7.

QinetiQ
Cody Technology Park
Ively Road, Farnborough
Hampshire . GU14 OLX

Qi netiQ/5PS/FRC/MTA/MFD/ooe/1.1
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Certificate of Type Approval - Schedule 6

Statement on Spurious and Out of Band Emissions
and the Boundary between these emissions

The following Radar Transceivers, which form part of the systems shown on earlier schedules, have been
subject to a measurement procedure as detailed in IEC 60936-1: 2002, Annex D and the guidelines
contained in ITU-R Recommendation RM.1177. This standard defines the test method and requirements
for shipborne radar to meet in order to comply with Appendix S3 of the Radio Regulations and ITU-R
Recommendations SM.1539 and SM.1541.
The results of the measurement procedure were satisfactory and provide sufficient evidence that these
Radar Transceivers are compliant with the criteria contained in the stated standards.

The Transceivers Measured were:-
Description Model No. Modulator PCB Magentron
10kW, X-Band,Transceiver/Turning Unit (24RPM) CAE-A30-7 CTX-A332 MSF1425B
25kW, X-Band,Transceiver/Turning Unit (24RPM) CAE-A12-20 CTX-A201-M MC5437
25kW, X-Band,Transceiver (Downmast) CTX-A8 CTX-A370 MG5437

and Turning Unit (24RPM)
30kW, S-Band,Transceiver/Turning Unit (24RPM)

CAE-A30-6
CAE-A37 CTX-A294 M1302LK

30kW, S-Band,Transceiver (Downmast) CTX-A9 CTX-A370 M1302LK
and Turning Unit (24RPM) CAE-A42

The test reports detail ling the tests and test results obtained are:-
Qi n et iQ/FST/CMT/TR021828
Qi netiQ/FST/CMT/TR022211
Qi neti Q/FST/CMT/TR022389
QinetiQ/FST/TR031365
DERA/SS/PSD/CR010109

These reports together with manufacturers drawings and declarations also detail the build standard
regarding items such as Antenna, waveguide, rotary joint and any filters fitted to the test unit which the
the test results specifically apply.

Transceiver Modules contained in the CAE-A12-30, CAE-A30-20 Transceiver/Turning units and GTX-A16
Transceiver unit are identical to those found in the CAE-A12-20, CAE-A30-7 and CTX-A9 units respectively.
Since the applicable electronic circuitry and microwave component parts are identical a presumption of
conformity can be applied by analogy

For Information the above transceivers also have USA, FCC identities as follows:

Description Model No. FCC Identity
10kW, X-Band,Transceiver/Turning Unit (24RPM) CAE-A30-7 CICCAE-A30-7
25kW, X-Band,Transceiver/Turning Unit (24RPM) CAE-A12-20 CJCCAE-A12-20
30kW, S-Band,Transceiver/Turning Unit (24RPM) CAE-A37 CICCAE-A37
25kW, X-Band,Transceiver (Downmast) CTX-A8 CICCTX-A8
30kW, S-Band,Transceiver (Downmast) CTX-A9 C I CCTX-A9

Conditions of Issue of this certificate are printed overleaf.

QinetiQ
Cody Technology Park
Ively Road, Farnborough
Hampshire. GU14 OLX

QinetiQ /SPS/FRG/MTA/ME D/002/1.1
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