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I'-H AHI'EJI 3ABYPTOB
I'EHEPAJIEH IUPEKTOP HA

A1, JIPUCTAHUIIHA HHOPACTPYKTYPA”

TEXHUYECKO ITPEJJIOXXEHHUE

3a U3IIBJIHEHHME HA OOIECTBEHA MOPBYKA, IPOBEXKAAHA Ype3 OTKPUTA IPOLELy pa
nio pena Ha 3011 ¢ mpenMer:
»/l0CTaBKa, MOHTaK H BbBEXKIaHE B eKCIIOATAHS HA PAAHOJOKANMOHHH CTAHIINH 33
MOAMAHA HAa H3HOCEHH C H3YepNaH pecypc paaHoJIOKAIHOMHH CTAHIHH"

Or ,PAXAPU VTMIS” 331, ¢ BYJICTAT/EMK/Homep Ha perucrpaiMsi B ChOTBETHAaTa
Ibp)KaBa-HE € NMPMJIOKHUMO, CBC CEJANUIIE M aapec Ha ympasieHue: rp. Codmus, x.K. ,,Xamxu
Humutep®, yn. ,,Bacun Kenues” Ne 26, Bx. [I, et. 7, Busnec uentsp ,,Crean Kapamka“, aapec
3a kopecnonaeHuus: rp. Codus, x.K. ,,Xamku Jumutep®, yi. ,,Bacun KpHues* Ne 26, Bx. JI, eT.
7, busnec uentsp ,,Credan Kapamka“, Tenepon 3a xonrakt 0888022287, daxc 02/8756149,
eJleKTpoHHa noia pavlova@ballisticcell.com, nmpexncrasnssano or: Onuan IletroB IleTkos, B

KayecTBOTO Ha ympasurtenl Ha bamuctux cen EOO/, IlpeacrasnaBam O6enunenue ,,PAJAPU
VTMIS” 1331

YBAXKAEMM I'OCITIO/IUH 3ABYPTOB,

Cnen 3amo3HaBaHe ¢ JOKyMEHTAIWATa 3a y4yacTHe B OOIUECTBEHA MOPBYKA C IPEIMET:
wllocmaexka, MORmMadic u 6veexHcOaAHe 6 eKCHI0AMAUUA HA PAOUONOKAUUOHHU CMAHUUU 3a
NOOMAHA HA U3HOCEHU C U3YEPNAH PecypC PAOUONOKAUUOHHU CMAHKUU”, U3TOTBUXME H
npeacrassMe Ha Bamero BHMMaHHe HameTo TeXHHMYeCKO MpeNJIOKEHHE 32 U3ILIHEHHE Ha
NOpBYKATa, KAKTO CIIE/BA:

1. IlpennaraMe na u3IBIHUM O6IIECTBEHATa TOPBHUKa B cpok ot 12 ([IBaHaaecer) Meceua
(yugpom u cno6om), C4NTAHO OT JATaTa Ha BIM3AHE B CHJIa HA JOroBopa'.

2. 3asBsBame, ye ce 3aJb/DKaBaMe J]a OCHTYPHM rapaAHIHOHHA NONIPHIKKA 32 CPOK OT
24 (aBajeceT M YeTHpPH) Mecela (yugpom u C1060M), CUATAHO OT AATaTa HA OKOHYATEIHHS

IIpHEMO-TIpeIaBaTesIeH IPOTOKOJ 32 BCHUKH 00EKTH?,

3. Hemapnpme, 4€ IPHU H3TOTBAHC Ha HACTOALICTO Texnuuecko NIPEATIOKECHUE CME
CIIa3UIIM BCUYKU U3UCKBAHUA, TOCOUYECHH B TeXHHYECKaTa cneunq)nkaum Ha Bb3noxures.

4, Hpe)marame Ja U3MIBJIHUM ITOpBhYKaTa, KaKTO CicaBa:

' Cpoxvm 3a usneanenue na dozosopa cnedea da 6voe nocoyen 6 ,, meceyu” u 8 YANo YUCHO, U He MoHce da bvoe no-
kpamvk om 12 (0sanadecem) Meceya u no-0vave om 24(deadecem u yvemupu) meceya.
,Cpoxvm 3a 2apanyuonna nodopwoicka He Modce 0a 6vde no-kpamuvk om 24 (deadecem u wemupu) veceya.



4.1. [MocraBka Ha 7 GOpos
XapaKTePHCTHKH, KAKTO CJIeABA:

PAAHOJIOKAIHOHHM CTAHIHH ¢ TEeXHHYECKH

Tlocousame pupmenomo naumenosanue, mun, MoOen U MeXHUYECKUMe XapaKmMepucmuxy
RO KAMANONCHU OGHHU HA NPOU3B00UMENs HA NPeONAzaHomo obopyosane, Koemo we 00CMAaBUM.
Ipunazame Gpowypu, kamanosu, adpec Ha nPOU3BOOUMeNs U Op. MAMEPUANY, KOUMO CbObPICAM
OGHHU U UHDOPMAYUs 30 NPOBEPKA HA NAPAMemPUME HA NPOU3EOOUMENA.

Ha oGextute Bamunk 2, Tpakara u IloMopHe CbriiacHO M3UCKBAaHMATA HA B3noxuTens
pagapHOTO MOKpUTHE i€ OBJE U3rPafieHo OT pamapHH ceH3opd Tun Terma Scanter 5102 VTS &
CS Radar u Terma Scanter 21 Feet High Gain Antenna kato orrosapsaT HanbaHO Ha Ilpenoprka
TALA GUIDELINE 1111 - B yactra u ,,Advanced®.

Pa,uapHnTe CCH30pH U aHTCHUTE OTroBAPAT HAIIBJIHO HAa H3UCKBAHUATZ Ha BB3JIOXKUTEIS KAKTO

cJacaBa.

AHTeHHM

HsuckeaHe Ha Bu3noxurens Ipennoxenue Ha Usnbinurens CroTBETCTBUE
AHtena: 21 ft AnreHa: 21 ft CroTBeTCTBA
YecroTHa jienta: X-band YecroTHa nenra: X-band CnoTBeTCTBa
Ycuneane: > 38 dBi Ycungeaue: > 38 dBi CnoTtBercTBa
IIupourHa Ha auarpamara B HInpouyunHa Ha guarpaMara B CroTBeTCTBA
XOPHM3OHTAJIHA PaBHUHA HA HUBO 3 | XOpH3OHTaJIHA paBHHHA HA HKBO 3 dB:
dB: <0,36 rpanyca < 0,36 rpagyca
Beprukanna mupuna (-3 dB): <11 | Beprukanna wupuna (-3 dB): < 11 CrporBercTBa
rpaayca rpagyca
CrpaHnunu nMCTa Ha muarpaMata | CTpaHWYHM JIMCTA Ha AMarpaMara Ha CroTBeTcTBa
Ha HacoueHocT (side lobe): < -30 HacoueHocT (side lobe): <-30 dB
dB
Crpanuunu nMcTa Ha auarpamMata | CTpaHWYHM JIMCTa Ha AMarpamata Ha CnoTBeTcTBa
Ha HACOYEHOCT HU3BBH CEKTOpa: < | HaCOYEHOCT M3BBH cekTopa: < -35
-35dB dB
Ckopoct Ha BbpTeHe: [la ce Perynupa B rpanuuure Ha 10-24 CborBercTBa
perynupa B rpaHuuure Ha 10-24 obopora 3a MHHYTa, C IUIaBeH
060poTa 3a MHHYTa, C [UIaBEH cTapT
CTapT
PoTtauunoHeH briioB eHkoaep Potaumonen vrioB enkoaep CroTrBeTcTBa
(uMnynceH ceHsop): Hait-manko (ummynceH censop): Haii-manko 8096
8096 umnynca Ha eqrH 060POT UMITYJICA Ha eIHH 000poT

a TpancuBbpH
H3ucksane Ha Branoxkurens Ipepnoxenune Ha Mambanurens CroTBeTcTBHE
IIpnemuuk: Papapbt Tpabea na IMpuemuuk: Pagapst uma 061 CrnoTBeTcTBa
¥Ma o011 AMHAMHYeH 00XBaT, 10~ AuHaMHU4eH o6xBaT, no-nodsp ot 140
1o6bp ot 140 dB, a dB, a
o6LMAT KOSDHULMEHT Ha LIyMa O6LIMAT KOEDHUIIMEHT Ha LiyMa € 10-
TpAOBa aa 6bae no-Mankek ot 2,5 MaisK oT 2,5 dB.
dB.
[IpenaBarenu: CboTBeTCTBA
Papapure ce u3uckea aa ca oT Papapure ca OT KOXEpeHTeH THII, C CrvotBercrBa

KOXEPEHTEH THI, C KOMIpECHpaHe
Ha UMITyJIca U Ja ca u3paboTeHu ¢
MOLIHHU KpaHHH yCHJIBATENH MO
TBbPAOTENIHa TEXHOIIOTHA
(TpaH3MCTOPHH YCHIIBATENH) -
Solid State Power Amplifier
(SSPA) ¢ MOLIHOCT HEe MO-MaJika OT

KOMIIpecHpaHe Ha UMITYJica ¥ ca
M3paboTEHH ¢ MOLIHY KpaiHH
YCHJIBATEJH 110 TBHPAOTENHA
TEXHONOrHS (TPaH3UCTOPHH
ycunBarenu) - Solid State Power
Amplifier (SSPA) ¢ MowHoCT He mo-
MaJika ot 50 W.




50 W.

MoaynbT KpaeH ycunBatenu a e
OT MOJYJIEH THN U C IUIaBHA
Aerpajauys Ha U3TbUBaHATa
MOLIHOCT B TEUEHHE Ha BPEMETO,
npu HabswkaBaHe Kpast Ha
€KCIJI0aTaOHHHS MY JKHBOT.

B cnyuaii ye MonynsT SSPA He e
OT MOZYJIEH THII WK OT APYT THII,
TOraBa ce M3MCKBa

M3MbJIHEHUE Ha pe3epBHpalla
KOH(QHUrypauHs Ha TPaHCHBBPA.

MougyeT KpaeH yCHIBaTENH € OT
MOZYJIEH THII U C TUIaBHA Jerpafalus
Ha H3bYBaHATa MOILHOCT B TEYEHHE
Ha BpeMeTo, Npu HabniwkaBaHe Kpas
Ha eKCIUT0aTallHOHHUS MY XKHBOT.

3axpansane: 230 VAC, enHodasno | 3axpanBane: 230 VAC, enHodasHo CbOTBETCTBA
CpenHa MowHOCT Ha npenasatens: | CpeaHa MOILHOCT Ha nipenasatens: He | CBOTBETCTBA
He no-mainko ot 50 W nmo-Manko ot 50 W

Yecrora VTS X-band (9.2 -9.5 Yecrora VTS X-band (9.2 - 9.5 GHz) | CborBercTBa
GHz)

Buaeo obpabotka Buneo o6pabotka CboTBeTCTBA
Ludbposa obpaborka ITudpora o6paboTka CooTBercTBa
Pexxum Ha Buneo obpabortka: Pexxum Ha Buzeo o6pabotka: CroTBeTCTB2
MHUHHMYM 4K MHMHUMYM 4K

Liudpos curHan Buaeo no unicast Iudpor curHan Buaeo no unicast CroTrBeTcTBa
UDP npotokon UDP npotokon

udpos curnan Bugeo no multicast | L{udpos curnan Buaeo no multicast CrpoTBercTBa
UDP npoTokon UDP npoTokon

CurHanbT, 4yecToTaTa Ha CurHansT, yectoTata Ha nosropeHue | ChOTBETCTBA

MOBTOPEHHE M CKOPOCTTA Ha
BbPTEHE Ha aHTEHATA J1a Ce
136upaT B 3aBUCUMOCT OT
130paHMs HAYMH HA U3ITBJIHEHHE Ha
paaapa, KOUTO rapaHTUpaT
OTKPHUBAHETO

Ha 00exTH B choTBeTcTBHE ¢ IALA
Rec. V-128 u IALA GUIDELINE
1111 Advanced.

M CKOpPOCTTa Ha BbpTEHE Ha aHTeHaTa
ce U30HpaT B 3aBUCUMOCT OT U30paHus
HaYMH Ha U3ITbJIHEHHUE Ha paaapa,
KOMTO rapaHTHpaT OTKPHUBAHETO

Ha obekTH B choTBeTCTBHE ¢ JALA
Rec. V-128 u IALA GUIDELINE
1111 Advanced.

Ha o6extute Ioct 2, Jlecniopt, Benocaas 2 u Pocenen (Oiin Iopr) Pagaproto nokputHe e
OBb/ie OCHLIECTBEHO C paJapHHU KOMILIEKCH ITOKPHBAIIK W3HCKBaHUATA Ha Hpenopbkure Ha IALA
GUIDELINE 1111 Standard. PanapHute CEeH30pH M aHTEHHTE OTIOBapAT HAITBIHO Ha

H3HUCKBAHUATA Ha BB3JIOXKHUTEJIA KAKTO ClIEABa:

AHTeHH
N b3JIOKHTES Ipemnoxenune Ha Usnmbanurens CpoTBeTCTBHE

AnrteHa: 18 ft CnoTBeTCTBa
Yecrorha nenra: X-band YecrorHa nenra: X-band CnoTBeTCTBa
YcunpaHe: > 35 dBi VYcunpase: > 35 dBi CnoTBeTcTBa
IllupounHa Ha quarpamara B IIupounHa Ha Tuarpamara B CboTBeTcTBa
XOPH30HTaIHA paBHHUHA HA HUBO 3 | XOpH3OHTaIHA paBHHHA Ha HUBO 3 dB:
dB: < 0,42 rpaayca < 0,42 rpanyca
Beprukanna mupuna (-3 dB): < 16 | BeprukanHa mupuna (-3 dB): < 16 CrvorBercTBa
rpaayca rpagyca
CrpaHu4HH 1McTa Ha AMarpaMara | CTpaHMYHH JiMCTa Ha quarpamata Ha | ChOTBeTCTBa
Ha HacoueHocT (side lobe): <-30 HacouenocT (side lobe): < -30 dB
dB
CTpanHyHM 1ucTa Ha AnarpaMata | CTpaHMYHH JiMcTa Ha quarpamata Ha | ChOTBeTCTBa
Ha HACOYEHOCT U3BBH CEKTOpa: < | HACOYEHOCT M3BBH cekropa: < -35
-35 dB dB




CkopocT Ha BbpTeHe: [la ce Perynupa B rpanuumre Ha 10-24 CrooTBetcTBa
perynupa B rpanuumre Ha 10-24 obopoTa 3a MHHYTA, C [IaBeH
obopoTa 3a MUHYTa, C IUIaBEH CTapT
cTapT
PoTauunoHeH brioB eHkoaep PorauuoHeH BrioB eHKoJep CroTBercTBa
(nmmynceH ceHsop): Haii-manko (mmnyncen censop): Haii-manko 8096
8096 ummynca Ha equH 060poT UMITyJIca Ha equH o6opoT
TpaHCHBBPH:
Hsucksane Ha Bpanoxurens [Ipennoxenne Ha U3nbauurens CbOTBETCTBHE
[Ipuemnuk: Panaput TpsabBa na IMpuemuuk: Pagapbt MMa o061 CrnotBercTBa
H“Ma oflLi AMHAMH4YEH 00XBAaT, M0- JAuHaMu4eH o6xBar, mo-ao6sp ot 120
no6wp ot 120 dB, a dB, a
061MAT KoehHLIMEHT Ha ITyMa oOLIMAT KOe(HLMEHT Ha IIyMa € M0-
TpsabBa na 6be MO-MaIbK OT 2,5 Manek ot 2,5 dB.
dB.
Ilpenasartenu:
Papapure ce u3uckea aa ca ot Panapure ca oT koXepeHTeH TH, ¢ CboTBeTcTBa
KOXEPEHTEH THII, C KOMIpECHpPaHe | KOMIIpecHpaHe Ha UMITyJica ¥ ca
Ha UMIyJica M Ja ca u3paboTeHu ¢ | u3paboTeHH ¢ MOLIHH KpaiiHH
MOLLHH KpaHH YCUIBATEH 10 YCHJIBATE/H 1O TBHPAOTE/IHA
TBBPAOTEIHA TEXHOJIOT U TeXHOJIOTHA (TPaH3UCTOPHH
(TpaH3UCTOPHM YCUIIBATENH) ~ ycwnsarenu) - Solid State Power
Solid State Power Amplifier Amplifier (SSPA) ¢ MouHocT He mo-
(SSPA) ¢ MotsocT He mo-maska otT | Majika or 50 W.
50 W.
3axpanBase: 230 VAC, eqnodasno | 3axpansane: 230 VAC, eqnodasHo CnoTBeTCTBa
MolHOCT Ha npeJaBaTens: He Mo- | MoIHOCT Ha npeAaBaTes: He 1o- CooTBeTcTBa
Mmanko ot 50 W Majiko ot 50 W
Yecrora VTS X-band (9.2 - 9.5 Yecrota VTS X-band (9.2 - 9.5 GHz) | CworBeTcTBa
GHz)
Buaeo o6pabotka
Ludposa o6paboTka Lludpora o6paboTka CbhOTBETCTBA
PexxuM Ha Buaeo obpabotka: Pexxum Ha Buzeo obpaboTka: CroTBeTcTBa
MHUHUMYM 4K MHHUMYM 4K
[{udpor curHan Buaeo no unicast I{udpos curnan Buaeo no unicast CootBeTcTBa
UDP npotokon UDP npotokon
Lindpos curnan Buaeo no multicast | L{udpos curnan suaeo no multicast CroTBeTcTBa
UDP npoTtokon UDP npoTtokon
CurHansT, 4eCcToTaTa Ha CurHansT, yecToTata Ha noBTopedde | ChoTBETCTBA
NOBTOPEHHE U CKOPOCTTa Ha M CKOPOCTTa Ha BbPTEHE Ha aHTeHATa
BbpTEHE Ha aHTeHaTa Jia ce ce u30upaT B 3aBUCUMOCT OT H30paHus
u36Mpar B 3aBUCHMOCT OT HaYMH Ha U3ITbJIHEHHE Ha pajapa,
130paHus HaYWH Ha U3MbJIHEHHE HAa | KOUTO rapaHTHPaT OTKPHBAHETO
pazapa, KOMTO rapaHTHpar Ha 00eKTH B choTBeTCTBUE ¢ IALA
OTKPHBAHETO Rec. V-128 u IALA GUIDELINE
Ha o6ektu B choTBeTcTBHE ¢ IALA | 1111 Advanced.
Rec. V-128 u IALA GUIDELINE
1111 Advanced.

3a obextute bamuuk 2, Tpakara u Ilomopue e ce JOCTaBH TPAHCHBBP, MPOH3BEAEH H
crienMGHLUHpPaH 3a BBTPELICH MOHTaX KOWTO Jla Ceé MOHTHpa BBTPE B LIENTHPa HA CHOTBETHHUA
00ekT. Ille ce mocTaBM M MOHTHpa KOHCTPYKIMs KOATO IIE CE 3aXBallla KbM HOCEIaTa paMKa Ha
CBILIECTBYBAIM Ha O00OEKTa INENThp, KaTo OBJAT cha3eHHW W3HCKBAaHUATA HA MPOU3BOIMTENS 3a
MOHTaX.

IIle ce KoCTaBAT BRIHOBOAHM, KOMTO Aa CBBP3BAT TPaHCHBBPA M pajapHaTa aHTEHA Ha ONMCAHUTE
obekTu. BriaHoBoauTe e 6BAAT Opa3sMEpPEHH Taka 4Ye [a OCHUTypsABaT MHHHUMAJHO 3aTHXBaHE Ha



CHrHaia. 3a OCHrypsBaHE Ha MHHHMAQIHA BJIAXHOCT BBB BBTPEUIHOCTTA HA BBLJIHOBOJA, B
ChOTBETCTBHE C IIPENOPHKUATE HAa NPOU3BOJUTENS, KBJIETO € HEOOXOAMMO Aa C€ JOCTaBH M
HHCTAIMPA CHNENHAIU3UPaH BBIHOBOAEH OCYLIMTEN B KOMIUIEKT CBC CBBP3BALM MaTepHAIIH.
CrneuuanHusT BBIHOBOJCH OCyIINTEN Ie ObJe MOHTHPaH B OJIM30CT 10 TPAaHCHBBPBT C LEI IO-
KbCa ABDKHHA Ha BPbh3KaTa KbM BBJIHOBOJA.

Ha obextu Pocenen, IToct 2, Benocnas 2 u JlecnopT e ce D0CTaBH TPAHCHBBP MPOU3BENEH U
cienuuuupaH 3a BBHIIEH MOHTaX. TpaHCHBBPEHT Ie ce moHTHpa Ha JKPK B HemocpeiacTseHa
OaM3ocT A0 pazapHaTa aHTEHa, Ha MOCNeaHara paboTHa Iwomanka. BeiaHoBoga e Obae
OpasMepeH Taka 4e a UMa MUHHUMAJTHO 3aTUXBaHE Ha CHTHAa.

OTHOCHO U3HCKBaHMATA 32 KAYECTBO Ha pafiapuTe IpHjiarame:
- Cepruduxary 3a Ka4eCTBO OT IPOU3BOJUTENS HA IPEIaraHOTO 00Oy ABAHE.

TEXHUYECKH XAPAKTEPUCTHKH HA IIPEJJIATAHOTO OBOPYJIBAHE I1O
KATAJIOKHH JAHHU HA ITPOU3BOAUTEJISA

Ipunarame 6pomryps OT NPOU3BOAUTENS Ha IPEIaraHOTO 060pYABaHE B KOKTO Ca IIOCOYEHHU
TEXHUYECKHTE XapaKTEPHCTHKH Ha 060y ABaHETO.

M3uckBaHuA KbM pajgapuTte

OO0mH M3HCKBAaHUA:

H3ucksane Ha Bbanoxurens IlpemnoxeHue Ha H3ITBJIHHUTENS

PajgaphuTe cTaHLIMH a HMAT BH3MOXHOCT 3a IpennoskeHuTe pagapHu CTaHUMM OT CepHATa

Cb3/1aBaHE Ha Pa3IMYHU CEKTOPHU Ha o0MbUBaHe
C pa3/IMuHa MOLLHOCT B 30HHUTE, B KOUTO HMa
Lenu (MOPCKHTE 30HH), KAKTO M Ha FaceHe Ha
J'bya, B 30HUTE, B KOUTO HE € HeoGXOaMMO fa ce
cnenst (Operosute 30Hu). TpsOsa na e
BB3MOXKHO J1a ce u3bupa Bceku cexrop ot 0° o
359° m ot 10° no 350° B cThnKH OT 1°.

Terma Scanter UMaT BE3MOXKHOCT 3a Ch3/iaBaHe
Ha pa3/IM4HH CEKTOPH Ha 00bUBaHe ¢ pa3iinyHa
MOILHOCT B 30HHTE B KOUTO MMa LIEJH
(MOpCKHTE 30HH) KaKTO U Ha raceHe Ha Jibua, B
30HHTE, B KOUTO HE € HEOOXOAUMO Jia ce CleadT
(6perosure 30HH). IMaT BB3MOXHOCT 3a
u3bupane Bceku cekrop ot 0° 1o 359° u ot 10°
110 350° B cTeKH OT 1°.

Panapuure cranuuu na 6pmat u3paboteHu
OT €IMH U ChII IIPOU3BOJTUTEN, B TOBA YHCJIO
AaHTEHH, PEAYKTOPH U TPAaHCHBBPHU.

Bcu4KH KOMITOHEHTH Ha palapHUTE CTAHLUMH U B
YaCTHOCT aHTEHH PEAYKTOPH H TPAHCUBBPH ca
uspaborenu ot Terma A/S

TpaHcuBBpHTE 32 BETpPEIIEH MOHTAX Ja
ObIe u3rpajeH Ha MOAYJIEH IPHHLIMII, C
JIECEH AOCTBII IO BCUYKU MOJYJIH BHETPE B
mkada Ha ypeaa.

TpancuBbpHTE 33 BETPEIIEH MOHTAX Ca
U3TPaJICHA Ha MOAYJIEH PUHIIMII, C JIECEH
JOCTBII IO BCHYKK MOJYJIM BBTpPE B IKada
Ha ypena.

TpaHcuBBpHTE 3a BHHIIICH MOHTaX J1a OBaar
XEPMETUYHO 3aledyaTraHd, YCTOWUMBH M
paboTocniocobHl Ha paboTa B arpecHBHA
MOpCKa cpefla P H3JIaraHe Ha MPHCKH OT
COJIEHa MOpCKa BoJia

TpaHcHUBBpHTE 3a BBHLIEH MOHTaX ca
XEPMETHYHO 3arneyaTaHd u cepTudHLMpaHH 3a
paboTa B arpecMBHa MOpCKa cpeaa rnpu
u3naraHe Ha MPBCKH OT COJIEeHa MOPCKa BOJA.

MeTeoposiornunH ycj10BHsl, IPH KOUTO CHCTeMaTa Tpsa6Ba 1a paboru:

Usnckpane Ha Bu3noxkurens

Hpeu,nomeﬂue Ha U3NBJIHUTECIIA

VYcTpoiicTBaTa BEB BHHIIHATA Cpelia TpAOBa
Jla MoraT 1a paboTAT IpU CIIETHUTE
ycioBus, 6€3 1a ce KOMIPOMeTHpPa TAXHATA
HaEXKIHOCT U IIPOU3BOJUTENHOCT WM JIa
ce NoBpexaa 060py ABAHETO:

VYcrpoticTBara BB BBHHIIHATA CpeJia Lie MoraT
Ja paboTAT MpH cleaHUTe YCIoBUs 6e3 aa ce
KOMIIPOMETHPA TAXHATa HaJEXKAHOCT U
TIPOM3BOAMTENIHOCT MK J1a Ce MOBpexaa
obopyaBaHeTo;




TEeMIIEpaTypeH Auanas3oH ot noxe -25 ° C o
+55°C

-25 °C to 55 °C + Solar Radiation

OTHOCHTEJIHA BJIAXKHOCT J10 95%;

<95% RH @ 45°C

CKOpOCT Ha BAThpa Hail-MaJiko 45 m/s B
paboTeH pexxum

45m/s operational, 70m/s non-operational

obopyIBaHEeTO B pexuM "H3KIIOUeH" TpaOBa
Ja M3AbpXKa Ha CKOPOCT Ha BATHpA Haii-
Manko 70 m/s (M3KIMIOYEH JBHraTel,
CBOOOJTHO BBPTEHE)

45m/s operational, 70m/s non-operational

HaToBapBaHe Ha Jied OT Hai-manko 12
kg/m2;

HaToBapBaHe Ha Jiex 12.7 kg/m2

rpagylmka He Mmo-mainko or 10 MM mpwm
CKOPOCT Ha BAThpa 10 16 m/s;

12.7 mm hail strike at 18 m/s

BB3MOXXHOCT 3a paboTa B arpeCHBHA MOPCKa
cpela IIpy H3/araHe Ha MPBCKH OT COJIEHA
MOpCKa BOJa.

Bb3MOXXHOCT 3a paboTa B arpeCHBHa MOpPCKa
cpejia IIpH M3/1araHe Ha MPBCKH OT CoJieHa
MOpCKa BOJA.

BwrpemnoTto obopynsane TpsiOBa ga Moxe
Iia paboTH NIpH CIIEAHUTE YCIOBHS, Oe3 1a ce
KOMIIDOMETHpPa HEroBaTa HAIeXAHOCT M
€KCIUIOATALIMOHHN  XapaKTepUCTHKH  HIIH
HoBpeia Ha 000PYABAHETO:

Brbrpeinroro obopyasane e Moxe aa pabotu
IIpH CIIEHUTE yCoBUA O€e3 1a ce
KOMIIPOMETHpA HEroBaTa HaJAEKAHOCT H
€KCIUI0AaTallHOHHH XapaKTePUCTUKH MITH
NoBpe/ia Ha 00opyABaHETO:

TeMIeparypeH auana3oH oT 0 ° C go + 45 ©

TemneparypeH auanas3oH ot 0 ° C qo +45 °
C.

HanexaHocTTa Ha pajapHUTE CEH30PH Ja He
e no-mMaika ot 20000 yaca cpenHo BpeMe /10
OTKa3.

HanexxanocTra Ha pagapHUTe CEH30pH € 110-
rosneMa ot 20000 yaca cpenaHo Bpeme 10
OTKa3.

(Dymmuona.lmn H3INCKBAHHA:

HsuckBaHe Ha Bninoxurens

ITpeanoxeHne Ha U3MIBJIHKTENS

ITocTuranero Ha HyXHHTE GYyHKIMOHATHH
M3UCKBaHUS CIIe[Ba Jia Ce BAIHIAMpPA C
MOPCKH TECTOBE C KOpal B peaHH yCIIOBHH,
chriacHo npenopska V - 128 HaIALA u
IALA Guideline 1111.

IocTHraneTo Ha Hy)KHUTE (GYHKLHOHAIIHH
M3HCKBaHHS Lll€ CE BATHANWPA C MOPCKH TECTOBE
¢ KOpab B peasiHy YCIOBHUs ChIJIACHO
npenopbka V - 128 Ha IALA u IALA
Guideline 1111 Mons BrXTE pa3men TECTOBE
(4.5 ot HacTOALIMS JOKYMEHT)

Papapuute HacTpoiiku TpsaGBa aAa Morar na
Ce 3a7aBaT B MUHUMYM CJICTHUTE Pa3IuuHU
NOTPEOUTENICKH TIPOGHITH:

[Mpodun 3a guctanuus 48NM; [Ipodun 3a
muctanima 24NM; IIpodun 3a nucranims
12NM; TIpodun 3a muctanius 6NM;

PajapHuTe HacTpoiiKK MoOraT /a ce 3aaaBat B
MHHHMYM CJIEHUTE pPa3jIMuHU MOTPeOUTENICKH
npodunu;

Ipodun 3a gucrannus 48NM; IIpodwun 3a
mucranumsa 24NM; Ipodun 3a quctannus
12NM; Ipodun 3a qucranius 6NM;

Bcuuku MMOKa3aHH GyHKUMOHAIHH
M3HCKBaHU 3a paJlapu OT IIbPBH THII TpAOBa
Ja 6BIaT ChIIAcCHO NOKa3aHUTE MapaMeTpu
B  CBOTBETHHUTE TaOIHOM 3a  HHUBO
»pa3IIUpeHH wu3uckBaHusa~ (Advanced) Ha
IALA Guideline 1111. OrtHacs ce 3a:
MakcumanHoO pascTossHHE Ha OTKpHBaHE
(MakcuMallHa ~ JUCTAHLHA) 32  HHBO
»Da3IIMPEHH M3UCKBaHHUA; pa3le/IUTEIHA

Beuuku nokazanu ¢hyHKIHOHATHH
M3KCKBaHH 3a paJlapy OT ITBPBH THII ca
CBIJIaCHO MIOKa3aHHUTE NapaMeTpH B
CBOTBETHUTE TaOJIHIHN 32 HUBO ,,pa3sUIMPEHH
usuckBanua” (Advanced) va IALA
Guideline 1111. OTnacs ce 3a: MakcuManHo
pascTosiHUE Ha OTKpUBaHe (MaKCHMaJIHA
IUCTaHIMA) 33 HUBO ,,pa3lIipEeHH
H3UCKBaHHA; pasAEIMTEIHA CITIOCOOHOCT




CIIOCOOHOCT (Pe30JIOLHMA) IO Pa3CTOSHHE
(mucTannusg) ®  a3sUMYT; TOYHOCT Ha
M3MEpBaHe N0 Pa3CTOSHUE U a3HMYT;

(pe3omonus) o pa3cTosHUe (QUCTAHIMS) U
a3MMYyT; TOYHOCT Ha NU3MEpBaHe Mo
pasCTOSIHUE U a3UMYT;

Beunuku NIOKa3aHH GbyHKIHOHATHH
M3UCKBAHUA 3a pajJjapi OT BTOPH THII TpAOBa
Ja 6BIaT ChIIACHO IOKa3aHUTE MapaMeTpH
B CHOTBETHUTE TabNMIH 3a  HHBO
»CTaHZapTHU u3uckBaHusa’ (Standard) Ha
IALA Guideline 1111. Ortnaca ce 3a:
MakcuMaliHO pa3CTOSIHUE Ha OTKpUBAaHE
(MakcuManHa  OUCTaHLMSA) 32  HHBO
»CTAHJApPTHH H3UCKBAaHHUA’; pa3fielIUTeIHa
CIOCOOHOCT (PEe30JIIONMsA) IO Pa3CTOSHHE
(nucTaHIMA) W a3MMYT, TOYHOCT Ha
H3MEpBaHe N0 Pa3CTOSHUE U a3UMYT;

Beunuxu nokazanu GyHKIHOHAIHM
H3UCKBaHHA 33 pafapd OT BTOPH THII ¢a
CBIJIACHO TMOKa3aHHTE MapaMeTpH B
CBHOTBETHUTE TaONHUIIM 32 HUBO ,,CTAHIAPTHU
usuckeanus” (Standard) Ha IALA Guideline
1111. OtHacs ce 3a: MakcuMaHo
pa3CTOsIHUE Ha OTKpHBaHe (MAaKCHMaJTHA
JUCTaHLIMA) 32 HUBO ,,CTAHJAPTHH
M3HCKBAHMA ", pa3eUTeNHA CIIOCOOHOCT
(pe3osmonys) no pa3crosHue (AUCTAHIIMS) H
a3suMyT; TOYHOCT Ha U3MEPBAHE 110
Pa3CTOSHUE H a3UMYT;

Panapute Tps6Ba na uMat BrpajieHa TeCTOBa
(GYyHKIMOHATHOCT (BITE). Bcuuku
KOMIIOHEHTH Ha pajapa TpsbBa na mmar
BITE 3a oTkpuBaHe M H30IMpaHe Ha
rpewikd. BITE ne 1psGBa nma mpuumHsBa
bamuuBd  alapMH = MM CHCTEMHH
HEM3NPaBHOCTH. BITE TpsOBa
HEMpPEKBCHATO Ja TPOBEPSIBA CHCTOSHUETO
Ha pajiapa ¥ HETOBUTE NapaMETPH U J1a BOAH
CbOTBETHM 3allUCH Ha IIapaMeTpUTE M
cberosuuero. BITE Tps6GBa ma npepocraBs
NpenylnpexxAeHus U ajapMH  Cropex
KPUTHYHOCTTA Ha NpobieMure.

Papapute uMart BrpajeHa tectoBa
¢yuxuonansoct (BITE). Beuuku
KOMITOHEHTH Ha pagapa uMar BITE 3a
OTKpUBaHe U u3onupane Ha rpewkd. BITE
He NMpUYMHABA (ANIIHBY aJIApDMH HITH
cucteMHH HeusnpaBHocTU. BITE
HENPEKBbCHATO IIPOBEPABA CHCTOAHUETO Ha
pajapa ¥ HErOBHTE TapaMETPH U BOJIU
ChOTBETHH 3allMCH Ha NapaMEeTpUTE U
cecrostaueto. BITE npenocras
HOpeoyNpeXICHUS U aJlapMH CIIOPeL
KpUTHYHOCTTa Ha NpobIeMHUTE.

Bcenuku konTponHu (yHKIMH Ha panapa,
BKJTIOUYHTENHO HACTPOiKa Ha MapaMeTpHUTe
TpsOBa Ja Morar Aa ce H3BBPIIBAT KaKTO
JUCTaHUMOHHO OT ONEPAaTOPCKUTE PabOTHH
Mecta Ha cucremata NavyHarbour, Taka u
OT MSICTOTO Ha MOHTa)X Ha BCEKH OOEKT.

Bcunuku konTposHU GyHKIMHU Ha panapa,
BKJIIOYMTENIHO HACTPOHKa Ha IapaMeTpuTe
TpsbBa Iue Morar ia ce H3BbpIIBAT KaKTo
JHUCTAHIMOHHO OT ONEPATOPCKUTE pabOTHH
MecTa Ha cucreMaTa NavyHarbour, Taka u
OT MSACTOTO Ha MOHTaX Ha BCEKH OOEKT.

PanapsT TpsibBa na BB3CTAHOBSIBA CBOSATA
HOpManHa paboTa clies IpeKbCBaHE M
BB3CTAHOBSIBAHE Ha €J1. 3aXPaHBAHETO WM

cnen OTCTpaHsBaHC Ha
rpemKa/ HCHU3IIPABHOCT 0 CBbCTOAHHEC
npeaxoxaaino AHOMAJIHOTO crOuTHE

NPHUYUHIIO IPEKbCBaHe B paboTara My.

PajmapbT 11e BR3CTaHOBSIBA CBOsITA
HOpMaiHa paboTa cliel NpeKbCBaHe U
BB3CTaHOBABAHE HA €JI. 3aXPaHBAHETO HITH
clieq] OTCTpaHsABaHE Ha
IPElIKa/HEN3IPABHOCT 10 ChCTOSHUE
IpeIX0XIalio aHOMATHOTO CHOUTHE
IPHYMHUIIO TIPEKBCBaHE B paboTara My.

BB3MOXKHOCT 32 paboTa B arpecHBHa MOpPCKa
cpella IIpX W3/araHe Ha MPBCKH OT COJICHA
MOpcKka Boza.

HMa Bp3MOKHOCT 3a paboTa B arpecuBHa
MOpCKa cpefia MpH U3jlaraHe Ha NMPbCKH OT
COJIeHa MOpcKa BoJa.

BrTpeimrnoto obopyaBaHe TpsbOBa ma Moxke
Jia paboTH IIpH CIIEAHUTE YCIOBUS, O€3 J1a ce
KOMIIDOMETHpa HEroBaTa HaIeXAHOCT H
€KCIUIOATAlHOHHU  XapaKTEPUCTUKH WM
noBpeaa Ha 060py IBaHETO:

BrrpeimHoTo o6opyaBaHe Moke a paboTH MpH
CleIHHTE yc1oBHs Oe3 1a ce KOMIIPOMEeTHpa
HeropaTa HaJCXKAHOCT U €KCIUI0ATALIHOHHH
XapaKTePUCTHKH WM NoBpeda Ha 000pyABaHETO

TemueparypeH auanason ot 0 ° C go + 45 °
C.

TeMmnepaTypeH auana3on ot 0 ° C qo +45 °
C.

HanexaHocTTa Ha pagapHUTE CEH30pH 1A He

HanexxaHocTTa Ha pamapHUTE CCH30PH € I10-




e no-mainika ot 20000 yaca cpeaHo BpeMe 1o
OTKa3.

rosiema ot 20000 yaca cpeHO Bpeme 10
OTKa3.

HM3uckBaHHs KbM AHTEHHATA CHCTEMA

O0mu H3HCcKBaRUSA

HsuckpaHe Ha Br3noxkuresns

IIpepnoikeHHe Ha WITBJIHHUTENS

MexaHu3MEbT 3a BEPTEHE Ha aHTEHATa
TpaOBa a OCUTYpsiBa IIaBHO peryJHpaHe
Ha CKOPOCTTa Ha BBPTEHE B 3aBUCUMOCT OT
paboTHuTe npodum Ha pagapa B
rpanunurte 10 - 45 06./MuH.

MexaHHU3MBT 3a BEPTEHE HA aHTeHAaTa
OCHTYpsBa IJIaBHO pEryJIHpaHe Ha
CKOpPOCTTa Ha BHPTEHE B 3aBUCHMOCT OT
pabotHuTe poduaK Ha pagapa B
rpaHunute 10 - 45 06./mMuH.

AHTEHaTa ¥ BBPTALIUAT CE MEXAaHU3BM
TpsOBa na ObaaT H3paboTeHH OT 3/paBa
KOHCTpPYKIIHS.

AHTEHaTa ¥ BbPTALIMAT C€ MEXaHU3bM ca
u3paboTeHu OT 3ApaBa KOHCTPYKLIUA

AHTEHUTE U KOpIyCUTE UM TpsOBa Ja
U3IbPKAT Ha Bb3/I€HICTBUETO OT OKOJIHATA
cpena (BUCOKa BIaXHOCT, arpECHBHA
Mopcka atMocdepa) B IPOIBIDKEHAE HA
Hai-MaJIKO 15 roguHu.

AHTEHHUTE U KOPIYCHTE UM H3IbpPXKaT Ha
BB3ACHCTBHETO OT OKOJTHATa Cpefia (BUCOKa
BIIQXKHOCT, arpeCUBHA MOpcKa atMocdepa) B
IpOAb/DKEHHE Ha Hall-Maiko 15 rogunu.

He Tps6Ba na nmMa 3HaYNTETHN OBPEAU HITH
PBXKIa/OKCHAM BbPXY METAJIHU YacTH, KaKTO
Y 110 JPYTHTE YaCTH WK KOMIIOHEHTH B
pPaMKHTE Ha rapaHIHOHHMS MEPHO/I.

B pamkuTe Ha rapaHLMOHHHS NMEPUOA HAMa Aa
MMa 3HaYMTENTHHU MOBPEIU WIH PHKAA/OKCHAU
BbPXY METAJIHH YaCTH, KaKTO M [0 APYruTe
4acTH WJIH KOMITOHEHTH B paMKMTe Ha
rapaHLMOHHHS MEPHON.

Mortopa 1a e cHabaeH ChC 3allUTa OT
nperpsBade Ha Bceku o6ekT B ocHOBaTa Ha
cToiikata B OJIM30CT J0 aHTEHATa Ja Ce
MOHTHpa KJIFOY 3a aBapUifHO M3KITIOYBAHE Ha
pagapa.

Mortopa e cHabneH che 3ammTa OT
nperpsBane Ha Bcexu o6exT B ocHOBaTa Ha
cTolKaTa B OJIM30CT JIO aHTEHATa LIE CE
MOHTHpa KJII0Y 32 aBapUHHO M3K/IIOYBAHE HA
pajzapa.

To3u w04 ga e ¢ ScHO 0O6o3HaYeHHE 3a
HETOBOTO MOJIOXKEHUE (BKJIIOUEHO,
H3KJTIOYEHO).

To3u kJrou 111€e € ¢ SCHO 0003HaYeHHe 3a
HETrOBOTO NOJIOKEHHE (BKJIIOUEHO,
H3KJIIOY€EHO).

To3u kmoy fa GyHKUHOHUPA KaTo
aBapHiHO U3KIIIOYBAHE Ha
€JIEKTPO3aXpaHBaHETO KbM MOTOPA,
3aIBIKBALI aHTE€HATa ¥ U3KIIOYBaHE
U3TBYBAHETO HA pajiapa.

To3u xmoy e GyHKIUOHHpa KaTo
aBapuiiHO M3KJIIOYBAHE Ha
€JIEKTPO3aXpaHBaHETO KbM MOTOPA,
3aJ[BYDKBAIL] aHTEHATa ¥ U3KIIIOYBaHE
H3TBYBAHETO Ha pajapa.

B'prSIII.lO BBJIHOBOAHO CHCANHECHHUC!

BBpTAIIOTO  BBHIHOBOAHO  CHEJUHEHHE
TpabBa na pabotu 6e3 3aMsaHa Haii-manko 4
n

ronuad w120 x 1076 obopora, B
3aBUCHMOCT  OT €KCIIOATaAlIOHHHUTE
npodunu Ha panapa. TpsOBa na Moxxe na ce
3aMeHs, 6e3 1a uMa HyXJia Jia ce IEMOHTHpA
aHTEeHaTa UM pexyKTOopa.

BBpTAIIOTO BHJIHOBOAHO CHEIMHEHHE MOJXKE
Ia paboTtu 6e3 3aMsAHa Haif-MaiKo 4 TOAUHH
min 120 x 10”6 o6opota, B 3aBHCHMOCT OT
eKCIIoaTaluOHHKTE NPOdUIM Ha paaapa.
Mosxe na ce 3aMeHs, 6€3 1a UMa Hy»XJa 1a
CE AEMOHTHpA aHTEHAaTa WM PeayKTopa.

Konaupaio ycrpoiicTBo (€HKOAEp) Ha BIbjia Ha
BbpTEHE:

PasznenurenHa cnoco6HOCT Ha €HKoaepa
TpsbBa na e: 360° / 8096 = 0.088° unu Haii-
Maiiko 8096 umirysca Ha 000pOT.

Paspenutenna cnocobHoCT Ha eHKOAEPa
TpsabBa e: 360° / 8096 = 0.088° unu Haii-
Majiko 8096 umiryjica Ha 060pOT.

Koaupaioto ycTpoiicTBO (€HKOAEpP) TpsOBa

KoaupamoTo ycTpoiicTBO (€HKOIED) MOXKE




J1a pabotu Oe3 3aMsHa Haif-MaJIkO 4 TOJUHH
wm 120 x 10JI6 o6opoTta, B 3aBUCHUMOCT OT
€KCILIOATAallHOHHUTE NpodWIn Ha pazjapa.
Tpsabsa na Moxe jga ce 3ameHs, 0e3 1a uMma
HyXJa Ja ce [JeMOHTHpa aHTEeHaTa WU

pemyKTopa.

Jia pabotu 6e3 3aMsHa Haif-MaJIko 4 rOJMHH
um 120 x 10J16 o6opoTa, B 3aBUCHMOCT OT
eKCIUTIOAaTallHOHHKUTE IPOHIIN Ha pajapa.
Moxe na ce 3amens, O6e3 qa UMa HyXxJa J1a
ce IEMOHTHpa aHTeHaTa WK pelIyKTopa.

Penyxrop:

PenyKTopbT Aa € U3MBJIHEH ChC 3L0HH
npenasky. CMa3BaHETO My Jia ce H3BBpIIBA
€ BUCOKOYCTOHYHMBO MaluHHO Macio. He ce
JIONyCKAT HUKAKBH PEMBYHU IPEIaBKU

PemxykTopbT € U3NBIHEH CHC 3BOHH
npenaBku. CMa3BaHETO My ce M3BBpIIBA C
BHCOKOYCTOHYHBO MalIMHHO Macio. Hama
HUKaKBU pEMBYHH IIpeIaBKU

4.2, Upneen niax 3a M3roTBsiHe HA CHCTEMEH NMPOEKT

Onucanue Ha deliHocmume, Koumo uie 6v0am peanu3upanu:

OPTAHM3AIIUSA HA UBITBJIHEHUE HA ITIOPBUYKATA:

OtunTaiiky cnenubUKuTEe Ha HACTOAMIMS IPOEKT, IIPH YNPABICHHUETO My M3MBIHHUTENAT 1IE
U3M0JI3Ba METOAOJNOTHATA 32 yNpaBJieHHe Ha MpoekTH Ha Project Management Institute (PMI),
onucaHa B M3/1aicHaTa OT TAX KHHTa 3a cepHTe Ha 3HAHUE B YIpaBjieHHETO Ha npoekTu (A Guide

to the Project Management Body of Knowledge, PMBOK Guide 5).

CoprnacHo xona Ha MCTOAOJIOTHATA, ITPOCKTUTE CC pCAIU3UpAT UYUPE3 IIPOLECCH. Te ce

H3MBJHABAT OT YYAaCTHUIIUTE B IIPOCKTA U ITONagaT B ABC KAaTCTOPHH:

e Ilpouecu 3a ynpaBneHue Ha IpOeKTa — 3a IJIaHMpaHe, OpraHU3UpaHe, KOOPAMHHUpAHE H
pbKoBozicHe Ha paboTarta Mo HpoekTa. Te ca YHHUBEpCAJIHH U CTaHJAPTH3UPaHH B

CHCTEMATa 3a YIIPABJICHUC HA [IPOCKTH HA U3IIBJIHUTCII.

e [Ipouecu, opueHTHPaHH KBM NPOYKTa — 3a crieluduIMpaHe U ch3aBaHe Ha MPOAYKTa Ha
npoexta. Te ce nedbMHMpaT 4Ype3 >KM3HEHMS LUKBI Ha IIPOEKTa W BB3NpHETaTa

METOZO0JIOTH 3a pa3paboTBaHe M BHEAPSBAHE HA CUCTEMH U IIPOAYKTH.

finannpane

Nununupasie

®asa Viaxop /
{lpyrniousase Kpait 83 npoexta

Nanbauere

OUT'YPA 1. CXEMA HA PMI YIIPABJIEHUE HA ITPOEKT

IIpouecure 3a ynpasieHue Ha TO3H MPOEKT ca OOEAUHEHHU B 4 TPYIH :




» IlnanupaHe — mHpolecH 3a ONpenessHe Ha BCHYKH JEHHOCTH M PECYpPCH 3a H3MBJIHEHHE Ha
npoekTa. Te nmMaT Half-rosIMo 3HaYeHHE 3a YCIEITHOTO YIIpaBJIeHHUE Ha MPOEKTA H BKJIIOYBAT:

o

Ilnanupane u neduHupane Ha oOXBaTa Ha NPOEKTA — H3TOTBIHE HA MHCMEHO
H37I0KeHHe Ha 00XBaTa Ha IPOEKTa KaTO OCHOBA 3@ BCHUKH OBJELIM PEIIEHHs 10 HETO
H 3a pasjejfdHe Ha TIJIABHUTE pe3yiiTaTH Ha IO-MAJKH MU MO-JIECHO YIIPaBISEMH
KOMIIOHEHTH (paboTHa CTPYKTypa Ha 3a1auuTe);

Jedbunupane Ha gefiHocTHTE, KOUTO TPAGBa A2 ObAAT U3BBPILIEHH, 33 Ja CE HOCTHIHAT
XKEJTAHUTE pe3yJITaTH, ONPEACIsIHE Ha TSIXHATa IOCJIEOBATEHOCT BB BPEMETO M Ha
JIOTHYECKUTE 3aBUCHMOCTH MEXAY TAX, OLIEHKA HA BPEMETO 33 TAXHOTO M3MBJIHEHHE H
pa3paboTBaHe Ha IuaH-TpaQUK Ha MPOEeKTa — ONOOPEHUAT IrUaH-rpaduK CIIyXH KaTo
H3XO0JHa PaMKa, CIIPSIMO KOSTO C€ OTHHTA U H3MEPBA U3IIBJIHEHHETO Ha MPOEKTa;

Ilnanupane Ha pecypcuTe — ompefAeNsiHe Ha Buzma (xopa, o6opyIBaHe, MaTepHaid U
Ip.) U KOJIMYECTBOTO HAa HEOOXOIVMHUTE PECYPCH 3a M3MBJIHEHHE Ha AECHHOCTHTE IO
NPOEKTA, OLICHSABAHE M pasnpeeieHHe Ha Pa3sXOIUTe 10 OTACIHUTE PabOTHH NAKETH;

[Inanupane ynpaBieHHETO Ha pHUCKa Ha OpoeKTa — H300p Ha MOAXOJ M METOAU 3a
yIpaBJeHHE Ha PHCKa Ha IPOEKTa, UACHTH(HUIMpaHe U aHANU3 Ha PUCKOBUTE GaKTOpH
M Ha CTENEHTa Ha TAXHOTO BIHMSHHE BBPXY HEIHUTE HA NpOeKTa, pa3paboTBaHe HA
NpoLEoypH M METOAM 3a NpUiaraHe Ha KOHKPETHH ACHCTBHS 3a HaMajsBaHe Ha
3alJIaXUTe ¥ 3a eIUMUHHPaHE Ha PHCKa;

IInanupane Ha Ka4yecTBOTO — OMNpeAENsHE Ha HM3MCKBAaHMATA W CTAaHIAPTHUTE 3a
Ka4yecTBO, C KOHTO TpsAbBa Ja Ce OCHIYpH CHOTBETCTBHE M Ha MPOLENYPHUTE, H
OTIOBOPHOCTHTE 32 OCHI'YPABaHE Ha KauyeCTBOTO;

IInannpase Ha KOMYHHKAIlMMTE — OIpElENsHE Ha IPOUEAYPHUTE 3a KOMYHHKAIHA
MEXITY YJaCTHULIMTE B IPOEKTa, KOH OT kakBa HH(OpMalus UMa HYXK/a, Kora U Kax Ja
My ObJ€ IpefoCTaBeHa;

Ilnanupane Ha opraHM3anMsTa M Ha XopaTa — MICHTH(UIMpaHE, JOKYMEHTHpAHE H
Ha3HayaBaHE Ha pOJIM, OTTOBOPHOCTH U OTHOILEHHS 3a OTYMTAaHe Ha paborara mo
IPOEKTa;

Ilnanvpane Ha JOCTAaBKMTE — ONpeleissHE Ha BHJA M KOJNHMYECTBOTO HA PECYPCHTE,
KOMTO € HeoOXOAMMO fa 6bJaT NOCTaBE€HH OTBBH (NOCTABYMLM M BBHUIHH YCIYTH),
JIOKyMEHTHPAHE Ha U3NCKBaHUATA KBbM TSX M YCIOBUATA Ha paboTa;

PaspaborBane Ha IuIaH 3a ynpapjieHHE Ha IPOEKTA — MPEACTABSIHE Ha PE3yITATHTE OT
BCHYKM IIpOLIECH Ha IUIaHUpaHE B €IUH ChIVIACyBaH H pa3dMpaeM OT BCHUKH
YYaCTHHIM JOKYMEHT, BKJIIOYBAIll X BCHYKH CHIIPOBOMIAIIY IIAHOBE 3a YIpaBJICHHE
Ha IPOEKTa.

» MsnbiHEHMe — TpoLECH 3a M3NBJIHEHHE HA IUIAHMPAHUTE NECHHOCTM 3a IOCTMraHe Ha
o4yakBaHUTE pe3yiaraTd. KoopaumeupaHe Ha ycwiuaTa Ha XopaTa M H3IMOJI3BAHETO Ha
pecypcute. Ilono6GpsiBane Ha B3aUMOIEHCTBHETO MEXAY WICHOBETE Ha MPOEKTHHS EKHIT YPE3
pasBUBaHE HA MHAMBHIYalIHHTE M TPYNOBHTE YMEHHMS M KOMIIETCHIMH Ha Xopara 3a
peanu3alus Ha NpoekTa. PasmpocTpaHsBaHe HaBpeMe Ha HeoOxomuMarta MHQOpMaums IO
BCHYKM YYaCTHMLM B InpoekTa. MneHtudunupade Ha npoMeHH M OCHIypsBaHe, 4e Te ca
aHANM3WpaHH M KoopauHMpaHH. OcuUrypsBaHe Ha KaueCTBOTO M IOJlaraHe Ha YCHUIMS 3a
HENpeKbCcHaTo MojoOpsBaHe Ha paboTaTra 3a YOOBIETBOPSBAHE HAa M3HCKBAaHHMATA Ha
YYaCTHHUIIUTE B NPOEKTA.



- KoHrponupane — mpomecu 3a cliefileHe W W3MepBaHE HAa M3MBJIHEHHUETO CIOPAMO IJIaHA
(u3xonHaTa pamKa). BeHukuM OTKIIOHEHHS ce H3MepBar, 3a Ja CE€ YCTAQHOBM Jald ca
3HAYMTENHH (M3/IM3allM H3BBH JIONYCTUMUTE TIpaHHWIM, 3aJ0XEHH B IUlaHa) M Hajaratr
IPOMEHH, KOETO U3HCKBa ChIJIaCyBaHe H 000psABaHe Ha aKTyaJId3UpaHHM ILUIAHOBE 3a 00XBara,
pecypcute HinH BpeMeTo. KoHTponmupaneTo Ha paboTaTa 1o NpoeKTa BKJIIOYBA U B3€MaHETO Ha
NPEBAHTUBHM MEPKM 3a IPENOTBpATABaHE Ha NpoOJEMH, Npeau Te Aa ca Ce HPOSBUIIH
HEraTHBHO BBPXY LEJIUTE HA MPOEKTA, KAaKTO M IpeAlpHEMaHe Ha KOPHTHMpAIld MEPKH 3a
pelaBaHe Ha Bb3HUKHAIM MPO6IEMH HIIH IPOTHBOPEUHS MEXIY YJaCTHHLMTE B IpoekTa. Tyk
C€ BKJIIOYBAT:

o OryMTaHe Ha M3NBIHEHHETO — U3TOTBSHE W PA3NpPOCTPAHSIBAaHE HA PErYJSAPHH OTYETH
3a cTaTyca Ha MNpOeKTa, M3MEpBaHE Ha Mporpeca M MpPOTHO3HUpaHe Ha OBAELIOTO
pa3BHTHE;

o MHurerpupan KOHTpOJ Ha MPOMEHH — KOOPIMHHPAHE Ha BCHUKH HEOOXOAMMHU NIPOMEHH
B XOJla Ha IIPOEKTa 3a ChIVIaCyBaHE Ha IPOMEHHUTE B 00XBara, ILIaH-rpadUKa WK
pa3sXoAMTe, HAJIOXKMIM CE NOopaiy NPOMEHH B M3HCKBAHHUATA MM MOpagd BBHHIIHU
(bakTOpH ¥ yCIOBUS IO BpeMe Ha H3IIbIIHEHHE Ha IIPOEKTa,;

o KonTpon Ha kayecTBOTO — mpociensBaHe Ha cnenu(UUYHUTE 33 MPOEKTA pe3yTaTd U
OLIEHKa Ha TAXHOTO CHOTBETCTBHE C NPHETHTE CTAHJAPTH, M MIAECHTH()HULHpAHE Ha
I'BTHIIA 32 SIMMUHUPAHE Ha IPUYMHHUTE 32 HE3AJT0BOJHTEIHO H3NIBIHEHHE,

o Konrtpon Ha pucka — cieieHe Ha HACHTUGUIMPAaHUTE PUCKOBH (PaKTOpH U Ha edeKTa
OT TAXHOTO TPOSBJICHHE BBPXY LENUTE Ha IPOEKTa, MACHTH()UUMpaHE HAa HOBH
PHCKOBE, MOSBABALIY CE B XOJia HA IIPOEKTa, OCUTypsBaHe M3IBIHEHMETO HA I1aHa 3a
peakuuss Ha DHUCKa M OLIEHKAa Ha e(dHKacHOCTTa Ha IpeNNpHETHTE IECHCTBHS 3a
HaMaJIsiBaHe U U30SrBaHe Ha pUCKa.

» IlpuximouysaHe — mpouecH 3a ofoOpsiBaHE M NpPHEMAHE Ha pPEe3yJTaTHTE OT IPOeKTa. 3a
NPUKIIOYBAHE Ha BCsSKa (pa3za U Ha MPOEKTa KaTo LSO Ce U3MbIHABAT CIEIHUTE JEHHOCTH:

o [Ilpuxmoysane Ha NpoeKTa — JOKYMEHTHPAHE Ha pe3YJITaTUTE B Kpas Ha BCIKa ¢asza u
B Kpas Ha IIPOEKTA, 3a JIa C& OCUTypH GOpMalTHO pHEMaHe Ha MPOAYKTa Ha MPOEKTA OT
BB3JIOKMTENS, a CBIIO M 3a M3BIHYAHE U ChXpaHsBaHE HA BaXXHATA MHPOPMAIUA OT
NpOEeKTa B apXHB U 06a3a 3HaHUs 33 ObACIIU IPOEKTH;

o IlpukmoyBane Ha JOroBOpU — BepUpULIHpaHe HA NPOAYKTA HA MPOEKTA U YPEXIAHE HA
B3aMMOOTHOIIEHUSATA 110 CKITIFOYEHHUTE JIOTOBOPH.

IIponecute ca cBBp3aHH 4Ype3 pe3yiTaTHTE, KOMTO Ch3JaBar. Pe3ynTaTsT Ha M3XoJa Ha
€IMH TpOLEC € MpPeAnocTaBKa WM pecypc Ha BXoJa Ha ApYr mpouec. Bpb3kute Mexay
LEHTPAJIHUTE PYNH MpouecH ca uteparuBHu. “[Inanupanero” npenocraes Ha “H3nwinenuero”
JAOKYMEHTHpaH H OJOOpeH IUIaH Ha IIpOeKTa Olle B CaMOTO Hayajio, a CJIeA TOBa, B XOAa Ha
NPOEKTa, JOKyMEHTUPAHHU aKTyalU3UpaHH BEPCHH Ha TO3M IUIAH.

3a ynpaBiicHHE Ha NPOEKTa CE M3NOJN3BAT CTAHAAPTH3UPAHH MPOLEAYPH M TOKYMEHTH, H
Pa3sHOOOpa3sHH METOOM U CPEACTBA, BKIIOYMUTENHO CHEHATH3UPAHH COPTYEPHH MPUIIOKEHHUS 3a
yHpaBJIEHHE Ha IPOEKTH.

OcHoBeH NMpPUHIMI € pa3fie/IIHETO Ha MpoeKTa Ha (asu U eTand, 3a Ja Ce OCUTYPH IIO-
no6Bp KOHTpOJ BbPXY paborara. Beska ¢asa 3aBbplBa ¢ JOCTaBAIHETO HA OMNpEJENEH pe3yJITar,
KOHTO MOJUIEXH Ha Mmperien u omobpsBaHe. Kpadr Ha Bcsika ¢asa Genexxu BaKHa KOHTpOJIHA
TOYKa MO OTHOUICHHE Ha I[OTBbpXJaBaHe Ha OH3HeC NOTPeOHOCTHTE Ha KIHEHTa, 3a
YIOBJIETBOPSBAHE HA KOMTO € NPEANPHET KOHKPETHHAT NMpoekT. DasurTe Ha MpOEKTa ONMMCBAT
HETOBHAT XH3HEH IIHKBJI OT HHUUMHUPAHETO A0 HErOBOTO MPUKIIIOYBAHE.



OpraHu3zaniuouHHa CTPYKTypa

Onyncanarta no-rope MeToAO0JIOTHA 1iie ObJe MIPUIaraHa 0T BUCOKO KBATU(QUIKMPAH U OMHUTEH €KHUII
B CHOTBETCTBHE C HM3UCKBaHMATa Ha Bw3noxwrens. MMaliku nmpensui eCTECTBOTO HA MPOEKTa,
CPOKa Ha M3NBJIHEHHE M IpUIaraHaTa METOMOJIOTHs, rapaHTHpaiia e(peKTHBHO, epUKACHO H
KayeCTBEHO H3NbiIHeHUE, M3NBIHHMTENIT Ie Ch3lafie €KW OT eKCIepTH U e cdopmupa
CrienMaju3upaHn pabOTHH TIpynM 3a JAeHHOCTHTE Ha TNpoekTa. EKHUMHMTE Ce DPBKOBOAAT OT
PBKOBOJMTEIH — EKCIIEPTH KOUTO €a Ha NPSIKO NOAIMHEHHE HAa PHKOBOAUTEINA Ha MPOEKTA.

3a M3NBIHEHHETO Ha NIOpBUKATa MpeiaraMe Clie[HaTa OpraHN3alMOHHA CTPYKTYpa:

NpoexTed ekunn
Ha
Bbsnoxurens

PrKkosogmnTen
NMPOeKT

Exvin 4 HTErpayms 6 i 2 CHOTEMEN 313713 14 AUBattH,

CHia T CMIP a0 1o trs Ao fnyoys
o8 i . SO0 TIGHA M HHUTAAAHII B DAJJIPYK
Navi Harbouu HPSN Papdt

PaboTtHa rpyna
LocraBru

PaboTHa rpyna
MHCcTanaums

PaboTHa rpyna
TectoBe

PabotHa Mpyna
ObyyeHune

ETanu Ha u3nbJHeHHnE

3a u3nbIHEHHE Ha Joropopa OOeIHHEHHETO I NpHIara MHTErpPHPaH MOAX0 KOWTO IIE OCHUTYPH
KaKTO TPETHPAHETO Ha BCAKA OTAENHA JEHHOCT KaTO CaMOCTOATENeH Habop OT AEHCTBHUSA ¢ SICHO
M3MEPHMH KOHKPETHH PE3yJITAaTH, TaKka U JOTHYECKOTO MM CBBP3BaHE Taka, Y€ U3MBJIHEHHETO Ha
BCAKa OT TAX Ja yJECHsABa HM3BBPIIBAHETO Ha CIEJBAINNTE U Ja HAIATpaKAa pe3yJITATHTE OT
NpEeAUIIHHTE.

Ilpenyu peanHoTO CTapTMpaHe Ha Te3d erand KOHCOPHUYMSBT Iie Ce M3BBPUIM AEHHOCT
»110[rOTOBKa W IUIaHHpaHe”, B pe3ylNTaT Ha KOATO e ObIe IOCTHUrHaTa OpraHU3alUOHHA



I'eTOBHOCT 3a H3MNBIHCHUETO Ha JO0roBOpa. Otnenuure 3ala4i, MEXIAWHHUTE DpEe3yNTaTy,
CPOKOBETE 33 H3MBJIHCHHUC (B KaJICHOapHH llHI/I) M OTTOBOPHHUTC NHLA Ca NPCACTABCHH B ClICAHATa

Tabsuua:
‘Hanmernosauue | | Cpoxsa | OrroBopHn
HA ICHHOCTTa | | M3MBIHEHHE mmna.
Pa3paborenu
1. lepunupane na p
JUTBXXHOCTHH 4 nHu ot
| 3aaBKEHUATA U PrkoBoauTen
XapaKTEePUCTHKH Ha | CKIIIOYBaHe
| OTTOBOPHOCTHUTE Ha IPOEKT
YJIEHOBETE Ha Ha JJOTOBOP
YJIEHOBETE Ha €KUIa
eKuna
2. O6e3neyaBane Ha PrxoBoauren
| mefiHOCTHTE M 3amaunTe | KoHCTUTYMpaHU 5 nHU OT IPOEKT U
| 3a U3N'bIIHEHHUE Ha CHeLHaTU3UPAHU CKJIIOYBaHE Menumxspure
| eTanuTe Ha JOroBopa ¢ | pabOTHHU rpynu Ha JJOTOBOP ,»HOBeIKH
. { YOBEIIKH pecypc pecypeu”
= | 3. Onpenensue Ha
i Al YTBBpACHA
; | B3aUMOBPB3KHUTE,
; N BHTpEIIHA 5 nuu ot
; B3aUMOJACHCTBUSATA H PrxoBonuTen
OpraHu3aiuoHHa CKJIIOYBaHE
pena 3a JOKJIaJBaHe IIPOEKT
CTPYKTypa Ha Ha JIOTOBOP
MeX1y WICHOBETE Ha
exuna
eKHUIIa
! CncraBeH
4. OnpenensHe Ha o
JleTaiinu3upan
KOHKPETHH JIaTH 3a
S IUIaH-TPaduK | 5 mau ot
.| 3aBbplIBaHe Ha PrroBoauten
IoardtoBkau IUIaH 32 CKJIIO4BaHE
AR | OTAENHUTE 3a1a4YH 110 IPOEKT
TIAHEpaHe - ., yIpaBlicHHE Ha JIOrOBOp
o e BCHUYKH JEHHOCTH U
: U3ITBJIHEHHETO Ha
€Tany Ha U3bIHEHE.
JIoroBopa
5. OnpegnensHe Ha CncTaBeH 11aH 3a PrxoBoauTen
KaHa/IM 3a KOMYHHKAIUS, 5 1HU oT IpPOEKT U
| KOMyHHKanus 1 MOHHUTOPHHT U CKJIIOYBaHe eKCrepT
BBTPEIIHE KOHTPOJI Ha Ha JJOTOBOP ,-ICOHTpOI Ha
Ha eKuna HU3IIBIHEHHETO KayecTBOTO”
<
PwvkoBOIMTEN
.| 6. I3BBpIIBaHE Ha CscraBeH ad 3a | 5 OHH OT IIPOEKT H
JieTailieH aHaJu3 Ha yIpasjieHHE Ha CKJIIOYBaHE eKCrepT
pHCcKa pucka Ha JOrOBOp ,» Y IpaBJIEHHE
Ha pHcka”
| 7. ITIpoBexxaane Ha
- | paboTHa cpema ¢ [Tpoexten
| IpencTaBUTENH HA Ha 7-U IeH OT | €KHIl U
o Koopaunamnus Ha
| BB3IIOXKHUTENS 32 CKJIFOYBaHE IIpeCTaBUTENH
U3ITBIIHECHUAETO
CTapTHUpaHe Ha JOTOBOP Ha
U3IIBJIHEHUETO Ha BB3JI0XKUTENA

€TaluTe OT A0roBopa




HaI{MBH(\)BaHHei. 3anagu 3a w3neiHeHne |  Mewmman | Cpoksa OtroBopHH
HafeitHOCTTa |  HajedHOCTTR | aTH | M3mBIHEHHE Jmna
| 8. Onobpenne Ha
| Jeraiinu3upanud nnal- | I'oToBHOCT 32 Ho 15 num ot | Hpencraburen
| rpaduK 3a U3NBIHEHUE | CTapTUpaHe Ha CKJIIOYBaHe Ha
H II1aHa 3a YIpPaBJICHUE | U3IBIHEHUETO Ha goroBopa | Bw3noxwurens
Ha IIpoeKTa
OuakBaH
pesynaTart o1 IlocTuraara opranu3aliiOHHa TOTOBHOCT 3a U3IBJIHEHHE HA JOroBOpa
JeHHOCTTa

Bpn3ka Ha gefiHOCTTa ¢ OYaKBaHUTE pe3yiTaTd: V3NbIHEHMETO HA Ta3u JEHHOCT BIIMSE IPIKO
BbPXY BCHUKH OYaKBaHU pe3yJITaTH, 3ajerHanu B Texunueckure cnenudukanum. Ch3aaBaHeTo Ha
CTPHKTHA OpraHH3alHs U 00e3[eyaBaHEeTO HA JEHHOCTUTE C JOCTAThYHH EKCIIEPTHH PECYPCH IIIE
rapaHTHpa Ls/IOCTHOTO U3IbJIHEHHE Ha JIOTOBpa B CPOK U CHOpPeN KOJHUYECTBEHUTE, KAUECTBEHUTE
¥ TEXHUYECKUTE H3UCKBAaHHS Ha BH3JI0XKUTEIIA.

Eran 1 — M3rorBsade Ha CHCTEMEH NPOEKT

Ilenta Ha To3u eTam € ja 6bJe H3TOTBEH JOKYMEHT KOHTO 1€ ChABPXKA CIEAHOTO:
OOGSACHUTEITHH 3aIIHCKH;

AKTyaJiHU CXEMH Ha CBBP3BaHe;

UepTexn Ha MEXaHUYHH BPB3KH H KOHCTPYKIIHH;

Pa3nosio’keHyie Ha aHTEHUTE M TPAHCUBBPHUTE Ha ChOTBETHHTE MOHTA)XXHH MECTa;
brokoBu cxemu Ha pajapuTe 3a BCeKu 00EKT;

Bpb3ku kbM ChlecTByBaillaTa CHCTEMA,

OnucaHue Ha TPELIKUTE;

OnucaHue 1 OTCTpaHSBaHE HA XapaKTEPHH MTOBPEIH;

Eran 1 ce ouakBa fa 3amouHe 15 mHM clej NoAmMCBaHE Ha JOrOBOP 3a H3MBJIHEHHE Ha
obLecTBeHara MopbyKa Cilefl YCHEIHOTO 3aBbpUiBaHEe Ha JCHHOCTTA MOArOTOBKA M IUIAHUpAHE.
EtansT BIUIIOYBA TPU OCHOBHH AE€HHOCTH

e JleitnocT 1 — AHanu3 Ha CHIUIECTBYBALIOTO CHCTOSHHE Ha OOEKTHTE.
e Jleitnoct 2 — CHCTEMHO NIPOEKTHPAHE
e JleitHocT 3 — ®dusuyecko npoexktupane 3a obexr Jlecmopt

JeiinocT 1: AHaIH3 Ha CHIIECTBYBAMOTO CHCTOSTHHE Ha 00EKTHTE MMa 3a 1IeJ1 Ja Ce YTBbPIU
aKTYaJIHOTO CBCTOSIHUE Ha CHOPBXKEHHATa Ha obekxTHTe Karo: CBHCTOSHHETO Ha CTOHMKUTE H
Hocemurte KoHCTpykumu Ha JKPK, nmbmkuHuTe 3a KabenHute TpaceTa W BBIHOBOAHUTE,
€JIEKTPOPA3NpPEACIUTENHOTO Tabjo, Mpena3suTennTe, ChLUIECTBYBALIOTO MPEXOBO 0OOpYyABaHE,
cyudosete U T.H. Tazu uHGopManms e HyxHO Aa GbJe WaTeNnHo ChOpaHa W paslucaHa, ¢ el aa
CIIy’>KHM KaTo BXOJHa HH(popMalus 3a ciepammara JeiHOCT.

~ HaumeHosanue | 3anaud 3a HSIBIHEHAE
- Ha jedHOCTTa | HaJeHHOCTTA

i Cpoxsa | Orrosophu

: M3NENHeHME |  JmMua




HammenoBanue

‘3amamm 33 H3BIHEM

AHM 3¢ = _ | Cpoxza | Otrosopuu
Ha JleiiHOCTTa | HAJGMHOCTTAa | pesyiTaTH | M3NBJIHCHHE . Jmna
PvxoBomuTten
1. Cu6upane i AxTtyanusupaHa 1 nen ot IIPOEKT,
CI.rICTeMapTHSPI aHe Ha BXOJHa uHpopMa | meliHOCT Pabotna
S Maunxpsa obexr | 132 Heitnoct 2: | ,Iloarotoska | rpyna CMP u
| Bana PII)K 9 CHCTEMHO U MOHTaX,
( IIPOEKTUPAHE manvpane” | paboTHa rpymna
WNucrananus
; PvkoBoauten
| 2 Co6mpane u AxTyanusupaHa IIPOEKT,
' p BXOJHa UHopMa PabotHa
CHCTEMaTH3UpaHe Ha " 5. 1 men ot M
ey 6 nus 3a Jleftnocr 2: 1 rpyna CMP n
pMatius 3a 00eKT 3ajJaya
| Tpaxata CHCTEMHO MOHTaX,
p IpOeKTHpaHe paboTHa rpymna
Uncranauus
PnxoBoauTen
13 Cronpene AkTyanusupaHa IIPOEKT,
o BXOJiHa HH(popMa Pabortna
CHUCTEeMaTH3HpaHe Ha " | 1 men ot c
6 s 3a [eitHocT 2: 5 rpyna CMP u
uHpopMaus 3a 00eKT 3ajaua
oct 2 CHCTEMHO MOHTaX,
IpOEKTHpaHe paboTHa rpymna
: ViEE Huctananms
AHamuzHa
CBHIIECTBYBANIOTO PvroBoauTEN
CHCTOSHHE HA = | 4. CGupane u AKTyanusupasa IIPOCKT,
obexture | BXOJHa HH(pop™Ma PaborHa
e S | cucTeMaTU3UpaHe Ha . 5. 1 men ot CMP
oA / 6 nus 3a Jlefinocr 2: 3 rpyna CMP u
| undopmanus 3a oGexT 3agaya
| Benocnas 2 CHCTEMHO MOHTAaX,
i IIPOEKTHpaHe paboTHa rpyna
Uncrananus
PwkoBonuten
: 5. Cr6upane AKTyanu3upaHa [IPOEKT,
: | BXO/IHa HHpopMa PaGoTHa
2 CHCTEMAaTH3UpaHe Ha . | 1 men ot CMP
: 6 1us 3a JleiHoct 2: 4 rpyna CMP u
uHpopmMalws 3a 00eKT 3aj1ada
TecmopT CHCTEMHO MOHTAaX,
P [IPOEKTHpaHe paboTHa rpyna
Wncrananus
PvroBoauten
W olCTompare AKTyanusupaHa IIPOEKT,
i BXOzHa UHpOpMa Pabotna
| cucreMaTH3UpaHe Ha " 5. 1 neH ot CMP
! 6 uud 3a Jleitnoct 2: rpyna u
| uHpOopMarms 32 00EKT 3ajaqa 5
! onopue CHCTEMHO MOHTAaX,
: IIPOEKTHPAHE paboTHa rpyna
Wncrananus
| 7. Cxbupane u AxTyanu3upaHa 1 neH ot PvkoBoauten
- | cucreMaTu3UpaHe Ha BXOJHa uHPopMa | 3amaua 6 MPOEKT,
. | nuadopmanms 3a 00exT | 1us 3a JleitHoct 2: PabGotHa




 Cpoxsa

_ Ot1roBopHu
Ha IEHHOCTTa H3ITBIHCHHE Jmia
Pocen (Oiin ITopr) CHUCTEMHO rpyna CMP u
IPOEKTHpaHe MOHTAaX,
paboTHa rpyna
Wncrananus
W PrroBoauTen
| 8. Cpriacysane Ha
% ['oToBHOCT 32 [IPOEKT,
| aKTyalM3upaHara 2 oHH OT
: cTapTHpaHe IpencraBuren
HHpOpManus ¢ o 3ajgaya 7
: HetiHoct 2 Ha
| Beanoxwurens
: Bw3noxurens

OuakBaH
pe3yiarar ot
JeliHocTTa

Hannyna nsnata nHpopManus 3a CHCTEMHO MPOEKTHPAHE U TOTOBHOCT 32
CTapTHpaHE Ha JACHHOCTTA.

Heiinoct 2: CucTeMHO NMpOEKTHPaHE

Ta3u AeHHOCT BKIIIOYBA M3TOTBAHETO HA CHCTEMHHS MNPOEKT BB3 OCHOBA Ha HH(bOpMaHI/IHTa oT

NpeaxoAHaTa ACHHOCT.
Haumenopanne | 3amaum 3a H3ITBIHEHNS | - Cpoksa | OrroBopun
Ha fefiHOCTTa | Haje#iHocrTa H3ITBJIHEHUE JHAIA
O61a TexHuvecka
urbopManus 3a
panmapure, PrkoBoguten
fu o pe3yJTaTuTe 1 nen ot MIPOEKT,
e 1. Msrorsse Ha o6ima KOMTO C€ OYaKBa IeiHOCT PaGoTHa rpyna
05| - Iia Oppar »llogroroBka | CMP u
el MTOCTUTHATH H d MOHTAX,
; HayMHa UM Ha 1iaHupane | paboTHa rpyna
: MOCTHTaHe ¢ WHcTananus
u3bpanara
> TEXHOJIOTHS
CKCTFM-H_Q i PnxoBouTen
Mpockrupase 2 1Hu oT IPOEKT
s R 2. PasnucBane Ha Nsroteenu M i
: JEeHHOCT PaGotHa rpyna
OOSICHUTETHH 3alIiCKH | OOSICHUTEIHH Toarotosxa | CMP i
| 32 BCEKH €JIUH OT 7-T€ | 3aIIMCKHU 32 BCUYKH |
il 74 MOHTAXK,
| obekTa o0exTH «
IUTaHHpaHe paboTHa rpyna
Uncrananus
Mapa6deim 3 1HM OT PrkoBoauTEN
i p JENUHOCT MIPOEKT,
| 3. U3paborka Ha CXEMH 3a TlonroToska | PaboTa rpyna
| CXEMHM Ha CBbP3BaHe CBBP3BaHE 3a ?
7§ CMP u
BCHYKH OOEKTH «
IJTaHUpaHe MOHTaX,

paboTHa rpyna




HaumenoBanne | 3aza<n 3a H3NBIHEHHE | - Cpoxsa | 'OtroBopHH
HaJeHHocTTa | HajefiHoCTTa | H3OBRIHEHMe |  JHOa
; UHncTanauus
: PrxoBoauTen
- Hanuunu geprexu
4. U3paboTBane Ha IIPOEKT,
Ha MEXaHUYHH
| 4epTeXxXHu Ha Pa6orna rpyna
BPB3KHU H
MEXaHHWYHH BPB3KU U CMP u
KOHCTPYKIMH
KOHCTPYKUUH (4acT (e MOHTAaX,
KOHCTPYKTHBHA) p paboTHa rpyna
H3UCKBAHUATA)
Wnctanauus
PrroBonuten
NpPOEKT,

| 5. UspaGoTBane Ha

OJIOKOBH CXEMH Ha
panapure (4act

Hanuuuu 610xk0BU
cXeMH Ha
pazapuTe 3a BCEKU

PaGotHa rpymna
CMP n

BPB3KHUTC KBEM

CXCMHHa BPB3KHUTE

: MOHTaX,
| enexTpo) o0ekT
paboTHa rpyna
HUncranaus
Hamuuuu Prxosonuren
6. UsroTBsHe Ha aKTyaJIHU IPOEKT,
| HTorudyeckH cxeMu Ha JIOTHYEeCKH Pabotna rpyna

CMP u

ChIIIECTBYBAIllaTa KBEM MOHTAaX,
cucTeMa ChIlleCTBYBAIlaTa paboTHa rpyna
cucTeMa Hucramanus
PwkoBomuTen
& AxTyasiHa u MPOEKT
| 7. PasnmucBane Ha Ty . . P >
: BceoOxBaTHa wiki PaGotHa rpyna
| uHopmarus 3a
) uHpopmanus 3a CMP n
| TPEIKHTE KOUTO
rpemkute Ha ACU MOHTAX,
~ | BpBILAT pajjapuTe
! U TPaHCHUBBpPA paboTtHa rpyna
( Uncrananus
PrkoBoaouren
8.U3roTesHe Ha Pasnncanu s
B OLIeypH 3a HIpOLEaypH TpOeKT,
: IIpencraButen
.| OTCTpaHsBaHE Ha (HapBYHHK) 3a a
| XapaKTepHH II0BpeIU OIIPEKKA
P p pex AP Br3noxurens
PvkoBonuTen
Orcrpanenun
9. CernacyBase Ha IIPOEKT,
g HECHOTBETCTBHUA U
| CucTeMHMS IPOEKT C [TpencraButen
KOPEKIIHH B
Branoxurens Ha
CUCTEMHMS IIPOEKT
Br3noxurens
KoHcratusen IIpeacraBuren
10. Ilpuemane na bOTOKOS 3 . Hf A
pHeT
| CucteMHHS IIPOEKT OT p p
CHCTEMEH ITPOEKT Bi3nmoxurens

| cTpaHa Ha




Br3noxurens

QuakBaH
pe3ynTar oT
JEHHOCTTAa

Pasnucan U 0100peH CHCTEMEH IPOEKT.

HJeiinoct 3- ®@u3nvecko npoekTupane 3a odext Jlecnopr

Tasu peitHocT me ObJe M3BBpIIEHA B Cioydail ue HOpMAaTHBHATa paMKa ro HM3HCKBa. AKO ce
HaJI0XH 11ie ObJe U3paboTeH HHBECTULMOHEH NPOEKT, ChINIaCyBaH C Bb3JIOXKUTEN.

Caiiad Lt

1. 3amo3naBane | Pazpaboteno 1 nen ot
Ha : 3aJaHHe 3a npukmoysBane Ha | CMP u MoHTax
NPOCKTAHTCKUS | IpOoeKTHpaHe | JeiHoCT 1
€KHUII C U3XOTHH
JIAHHH OT
neinocr 1

2. Hpenocraesne | Koncratauuu, | 1 geH ot PvroBoguTen exun
Ha 3aIaHUETO 32 | NPENOPHKU H NIPUKITIOYBAHE Ha
IpoeKTHpaHe 3a | 3a0enexxku oT | 3ajmava 1

onoOpeHue oT Br3noxwurens
Br3noxurens

iaBaHe Ha | OcHrypeHa 1 nen ot IIpoexTanTu OT exun
KOHCTaTalllH, TOTOBHOCT 3a npukmoyBaHe Ha | CMP u merra
IPENOPHKH U CTapTHpaHe Ha | 3aj1ava 2
3abenexKH, HWHBECTUIIMOHH
HallpaBeHH! OT 0TO

Bb3noxurens u | mpoekTupaHe
oxoOpenue Ha -
3aJJaHUETO

4. PaspabotBane | I'otoB mpoextr | 10 nsm ot ITpoektanT OT eKuIl
Ha B 00XBaT 1 npukmousane Ha | CMP u MoHTaX
HHBECTULMOHHUSA | ChABpXKAHUE, | 3amaya 3
NPOEKT : CBHOTBETCTBALIU
Ha
pasnopendute




Ha Hapenba No
4/21.05.2001
T., BKIL.
00sICHHTEIHA
3aIucKa,
TIPOEKTHO-
CMETHAa
JIOKYMEHTaIus
KOJIHYECTBEHH
CMETKH IO
BCHYKH YaCTH
u KCC 3a
BCHUYKH BHJIOBE
pabortu,
BKJIIOYEHM B
Hesl, CbOTBETHO
KBbM

A

Ta, OTPa3cHHU B
IIpotokon 3a
npueMase
paboTaTa Ha

 M3nbiHauTtens

WJIY BpbIIaHe
3a KOpeKUUH

MPOEKTHUTE
4acTy 3a
2 obexra

| 5.IlpenaBane Ha | KoHcraranuu 1 nen ot 1.PsxoBoauTen Ha

| rotoBus Ha Komucusara, | mpuxmoyBane Ha | MPOEKTa;

- | ”HBECTMIMOHEH | HAa3HA4eHa ChC | 3ajada 4 2.IlpeacraButenu Ha
IPOEKT Ha 3aroBes Ha Branoxurens
Bo3noxurens, I'enepannus

| upe3 npueMHO — | Jlupekrop Ha
[IpeJaBaTelcH JIIIA 3a
IIPOTOKOJ pasriexnaHe
Ha
JIOKYMEHTaIHs

6.01cTpansBaHe
| Ha HETOYHOCTH /
HEepEeIHOCTH H

| npenaBaHe Ha
| peIaKTHpaHUAT

3 IPOEKT Ha
| Be3noxurens

Penaxtupan
MIPOEKT —TIpH
CIIa3eHH
pasnopendure
Ha
HOpMAaTHUBHATa
ypenba u
HU3IBJIHEHH
yKa3aHUATa Ha
Br3noxurens.
ToToBHOCT Ha
IIpOEeKTa 3a
IpejlaBaHe Ha
Be3noxutens
3a ChIJIaCYBaHe
C KOHTPOJIHH

B 3-mHeBeH cpok,
CUMTAHO OT
MPUKIIIOYBAHE Ha
3apaua 5

1.IlpoexTanT 1o vact
»ApXUTEKTYpa”
2.IIpoekTaHT o 4acT
»KOHCTpyKIHS”
3.ITpoextanT no yact
,» 1 EXHOJIOTHA”’
4.IIpoexTanT 10 yact
»EJIEKTpo”
5.IIpoexTaHT no yacr
,.] eoJiorust”
6.1IpoexTaHT Mo YacT
Lleoxe3us”
7.JIpoexT mo 4act

1 loxxapHa
6e3onacHoct”
8.IlpoexTaHT 1o yacT




Oprasm,
€KCIIOATaIlHOH
HH Jpy>KECTBa,
OOIIMHCKHI
HHCTUTYUHUH,
3a U3TOTBSIHE
OLIEHKA Ha
CBHOTBETCTBHET
0 Ha MIPOEKTHUTE
ChC
CBHIIECTBEHUTE
U3UCKBaHHS
KBM
CTPOCXKHTE,
onobpenne u
NOJTy4aBaHe Ha
paspeleHue 3a
CTPOEX

,.J1J1aH 3a Oe30macHoCT
U 31paBe”
9.IlpoextaHT no yact
,,OTOILIEHHE,
BEHTHIAIMUSA U
KJIAMaTH3aous”
10.ITpoexTaHT Mo vact
» Y IpaBJIEHHUE Ha
oTnagbIuTe”
11.Excnepr CMP

. 7.1lpenaBane Ha

Bp3noxutens Ha
WHBECTHIIMOHHUS

.| mpoekT 3a
' | CBIIIaCyBaHETO

MY C BCHYKH

. | KOHTPOJIHU

oprauu,
€KCIIIOATallHOHH

| M pyKecTBa,

AbpXaBHU H

| OOIIMHCKHU
| HHCTHUCTYLIHH,

| cBIIACHO

| HOpMaTHBHHTE

‘| H3UCKBaHHUA,

| olleHKa 32

‘| ChOTBETCTBUE Ha
| poeKTa Che

CBINCCTBECHUTE

| U3UCKBAHHUS KBM
- | MOHTaXa,

W onobpeHue u

HoJry4aBaHe Ha

| paspeuienue 3a

CTPOEX.

Onobpen
IPOEKT C
U3/1aJIeHO
paspeleHue 3a
CTPOEX.

5 OHH OT
PUKITIOYBaHE Ha
3agava 6

PrnkxoBoaute Ha
IIpoeKTa

OuyaxBaH pe3ynrar
OT JeHHOCTTa

OcHrypeHa roTOBHOCT 32 CTapTHpaHe Ha CTPOMTEITHO-MOHTaXHH paboTH Ha 06eKT

Jlecnopt

4.3. leMOHTaX HA CHIIECTBYBAINTE PaAaPHH AHTEHH H MPUIIEKAIO0 000pyABaAHE
Onucanue na Odelinocmume, KOumo wie Gvoam peanusupanu:

Eran 2 — JIleMoHTax Ha cTapuTe PAIHOJIOKANMOHHH CTAHIMH




HlefiHOCTHTE 1O NEMOHTaX HA CTapUTE PaJHOJNIOKAMOHU CTAHIMHU INe OBJAT HM3BBPIIEHU
CBITIACHO U3UCKBaHUATA B TexHHUUecKaTa JOKyMEHTALHSA a HMEHHO:
Hemontaxxa me Owae M3BBbpiIeH 0e3 na ce HapyllaBa HHTETpUTETa Ha pPaJHOJIOKALMOHHHTE
CTaHIMH, KaTo Bcsika JAeMoHTHpana d4acT oT JKPK, xabemute, BBIHOBoguTe W (umepure,
BBHIIHUTE KOHCTPYKIMM KaKTO M BBTPELIHUTE TaKWBa Ile ObIe 3ama3eHa U TPAHCIIOPTHPaHaA 0
MIOCOYEH CKJIajA Ha Br3nmoxutens.

I[eﬁnocrm‘e 10 JEMOHTAX H TPAHCIIOPT Ca CICITHHUTE:

OobexT Banunk 1

Heiinoct 1 — JlemoHTax Ha o6opyaBaHe Ha 06ekT bamrunk 2

Heftnoct 2 — JleMoHTax Ha o6opyaBaHe Ha obekT Tpakara

Heiinoct 3 — JlemonTax Ha o6opyaBane Ha 06ekT benocnas 2

Heiinoct 4 — JlemonTax Ha o6opyaBaHe Ha o6exT ITocT 2

Heiinoct 5 — JleMoHTax Ha obopyBane Ha o6ekt [Tomopue

HeitHoct 6 — JlemonTax Ha o6opyzaBane Ha o6ekT Pocenerr (Oiin [Topr)

‘HanmenoBauue

3aaun 3a MBNBIHEHYE | Cpoxiza OTroBopHH
Ha neﬁgobm HA ICHHOCTTa | H3ITBJHEHHE JHIa
JlemoHTHpaHO
obopyaBaHETO 1 nen ot
| 1. leMoHTaX Ha pyA A Exun CMP u
_ CBIJIACHO IPUKITIOUBaHE
| obopyBaHeTo MOHTaX
HU3UCKBaHHUATA HA | Ha eTan 1
Bo3noxurens
2. Ilonnuceane PwkoBoauten
Koncratusen
Gk : KOHCTaTUBEH 1 nen ot IIPOEKT,
o G IIPOTOKOJ 32
HemoRTaX HA = | IPOTOKOM 3a INPUKIIOYBAHE | IPEICTaBUTEN
A0 JIEMOHTHUPAHO
obopyneane Ha | JlemoHTHpaHO Ha 3a7ayal Ha
e e es obopyasaHe
obext bamuuk 2 | o6opynsane Bu3noxurens
[Tpuemo- Exun CMP u
i [peaBaTesicH MOHTaX,
3. 'I'paHC}lopT Ji(s) HPOTOKOJI 3a 1 meH ot PrproBoauten
| cKiaz MoCoYeH OT TIPHETO IPUKITIOYBAHE | TIPOEKT,
Br3noxurens obopynBaHe B Ha 3a]a4a 2 IIpeACTaBUTENl
CKJIaJia Ha Ha
Br3noxurens BB3JIOKHTEIA

OuakBan
pe3yJiTar oT
JEeHHOCTTAa

JleMOHTHpaHH paguoJIOKALIMOHHY CTaHIUK Ha 00eKT banurk 2 u

TPAHCIIOPTHPAHHU MO CKJIad HAa BB3JIOXKHUTECIIA

OGexr Tpakara

HanMeHoBaHue
Ha JeMHOCTTA

| M3IThIHCHHE

‘| Otrosopuu

. Ja




i

Haumenopanue | 3agaum 32 H3NBIHEHHE ~ Cpox-3a OTroBopHH
Hajelimocrra | Hagmeliwoctra atd | mmwmenne | mama
: JemoHTHpaHO
L 000pyaBaHETO 1 nen ot
| 1. JemoHTaxX Ha PYA . Exun CMP u
v CBIVIaCHO IPUKITIOYBAHE
i obopynsaneTo " MOHTaX
. M3HCKBaHMATAa HA | Ha JeifHocT 1
Br3noxwurens
| 2. [lonnucBane PrroBoauTten
Koncratupen
s - | KOHCTaTHBEH 1 neH ot IPOEKT,
SO IPOTOKOJI 3a
JdeMOHTaXX HA | MPOTOKOI 3a IPUKIIOYBAHE | IIPEACTABUTEN
s o JEMOHTHPAHO
obopyasane Ha | JleMOHTHpaHO TG Ha 3ajmaval Ha
obexr Tpakata | obopyzaBaHe Py Br3noxurens
[Tpuemo- Exun CMP u
_ npeaaBaTeNICH MOHTaX,
| 3. Tpaucnopt no IIPOTOKOI 32 1 neH ot PrkoBoauTen
| CxJ1aJ IOCOYEH OT IPHETO IPUKITIOYBAHE | MPOEKT,
| Be3noxurens obopyaBaHe B Ha 3a/1aya 2 IpeacTaBUTe
CKJIaZia Ha Ha
Br3noxurens BB3JIOXKHTENS
OuakBaH
pesyaTar ot JIeMOHTHpaHH paAHOJIOKalMOHHH CTaHIIMH Ha 00exT Tpakara u
., aHCIIOPTHPAHH JI0 CKJIaJ Ha BB3JIOKHTEISA
JeHHOCTTa ™ pTHpatt 1 an
Ob6exT Beocnas 2
Hanmerosanue | Cpoksa OTroBopHU
_ Ha JeHHOCTTa | H3OBIHEHAE mna
e JeMoHTHpaHO
006opyaBaHeTO 1 nen ot
1. JleMoHTaXx Ha PYA A Exun CMP n
\ CBIJIaCHO IPUKJIIOYBAHE
obopyaBaHeTO . MOHTaX
H3UCKBaHUATA HA | HA JeHHOCT 2
Br3noxurens
| 2. TToxnucaane PrKoBoHTEN
Ety B s e Koncrarusen
e - | KOHCTaTHBEH 1 neH ot HpPOEKT,
JlemoHTaXx Ha IIPOTOKOI 32
= | IPOTOKOJI 3a MIPUKIIIOYBaHE | MpeACTaBUTEN
ofopynBaHe HA JEMOHTHPAHO
e | JleMOHTHPaHO Ha 3ajaval Ha
obexr benocnas obopynBane
SRt obopyaBane Br3noxurens
[Tpuemo- Exun CMP u
npeaaBaTeNcH MOHTaX,
| 3. Tpancmopr a0 IIPOTOKOJI 33 1 nen ot PrroBoauTen
| ckJlaj MOCOo4YeH OT MIPUETO NPUKIIOYBAHE | MPOEKT,
Br3noxurens obopyzaBaHe B Ha 3ajayJa 2 MpeACTaBUTEN
' CKJIaJia Ha Ha
Bu3noxutens BB3TIOXKUTEIS




- HammenoBanve | 3ajaun 3a M3IBIHEHUE OTroBopHYU
Ha ICHHOCTTa |  HAa AeHHOCTTA JmIa
OuakBaH
—— JIeMOHTHpaHH paJIHOJIOKAlMOHHH CTaHIMH Ha 00ekT benocnas 2 u
pesy TPAHCIIOPTHPAHU JO CKJIAJ] HA BB3JIOXKUTEIS
JleliHOCTTa
Obexr Iloct 2
Haumenosanme | ~ O1TOBOpHH
- Ha JIeHHOCTTA mna
JemonTHpaHo
060pyIBAaHETO 1 neH ot
1. JlemoHTax Ha PYA > Exunn CMP u
CBINIACHO IPUKITIOYBAHE
| obopyBaHETO . MOHTaX
U3UCKBaHMUATAa HA | Ha AEHHOCT 3
Branoxurens
2. [Tonnuceane PwxoBouTeN
Koncrarusen
- | KOHCTaTUBEH 1 neH ot HPOEKT,
: Dl IPOTOKOM 3a
JIeMOHTa)X Ha | IPOTOKOJ 3a IPUKIIIOYBAHE | MPEACTaBUTEN
P O R JEMOHTHPAHO
obopynBaHe Ha | JlemoHTHpaHO Ha 3aa4al Ha
RN e obopyaBaHe
obexrIloct 2 | o6opynBane Br3noxurens
ITpuemo- Exun CMP u
npenaBaTeneH MOHTaX,
1 3. Tpancnopr 10 IIPOTOKOIJI 32 1 neu ot PrroBoguten
| cknag mocoyeH ot TIPUETO INPUKIIIOYBAHE | TPOEKT,
| Be3noxwurens obopynBaHe B Ha 3a/1ay4a 2 IpeacTaBUTEN
CKJIaja Ha Ha
Bw3noxurens BB3JIOKUTENS
OuakBaH
peayaTaT ot JleMOHTHpaHH paanoJIOKAIMOHHH cTaHIuK Ha 06ekT [locT 2 u
i, aHCIIOPTUPAHU JI0 CKJIAJ Ha BBH3IOXKUTEIS
JNEeHHOCTTa P pTHpatu X AL
O6exT Ilomopue:
OtroBopHH
nma
I PR AT el
it JleMoHTHpaHO
JIeMOHTaX Ha obopyABaHETO 1 men ot
X R 1. JleMoHTaX Ha Py 3 Exunn CMP u
obopyaBate A CBIJIACHO IPUKIIOYBAHE
b obopyaBaHeTo . MOHTaX
M3HUCKBaHUATa HA | Ha JedHOCT 4

obexr ITomopue

Bo3noxurens




HanmernoBanne

| Cpoxsa

e | OrtroBopHH
Ha JiciHOCTTa | H3mBIHEHHE nana
2. IMonmucpane PrskoBoauren
Korcrarusen
KOHCTaTHBEH 1 meH ot HpOEKT,
IIPOTOKOJ 3a
IIPOTOKOJ 3a IPUKITIOYBAHE | IPEACTABUTEI
JEMOHTHPAHO
HemoHTHpaHO Ha 3anadal Ha
obopyaBaHe
obopynBaHe Br3noxurens
IIpuemo- Exun CMP u
/ npefaBarTeieH MOHTaX,
| 3. Tparcnopr o IIPOTOKOJI 32 1 neH ot PvroBoauren
CKJIaJ] IOCOYEH OT MIPUETO IPUKITIOYBAHE | MPOEKT,
Bu3noxurens obopynBaHe B Ha 3afaya 2 TIpeACTaBUTE
CKJIaza Ha Ha
Br3noxurens BB3JIOXKHUTENS

QOuakBan
pe3yJITat oT
JelHocTTa

JIeMOHTHpaHH PaguoIOKaLIMOHHU CTaHIMH Ha 06exT [Tomopue u
TPAHCIIOPTUPAHH JI0 CKJIa[ Ha BB3JIOXKHTENA

Ob6exT Pocenen (Oiia Ilopr)

I 1 e

i

Y

- HanMenoBanue | 3aayun 3a U3NbIHECHUE ~ Cpok3a OTroBopHU
'Ha JedHOCTTA |  Hag;edHOCTTA | 'M3ITbIIHEHHAE amua
JlemoHTHpaHO
0o0opyABaHETO 1 meH ot
1. leMoHTaX Ha pyA o Exun CMP u
CBIJIACHO IPUKIFOYBaHE
o6opyaBaHETO . MOHTaX
M3UCKBAHUATA HA | HA JAEHHOCT 5
Br3noxurens
| 2. TTognucBane PoxoBoauren
L Koncrarusen
| KOHCTaTHBEH 1 nen ot IIPOEKT,
0B R e IIPOTOKOJI 32
JeMOHTaXK Ha | IPOTOKOJ 32 IPUKIIOYBAHE | TIPEACTABUTEN
L JIEMOHTHPAHO
obopynpane Ha | JleMOHTHpaHO Ha 3amaval Ha
e obopynBaHe
obext Pocenely | obopyznBaHe Be3noxutens
[puemo- Exun CMP u
: IpeaaBaTeneH MOHTaX,
| 3. paHcnopr 10 IIPOTOKOJI 32 1 men ot PrvkoBoauten
CKJIaJl IOCOYEH OT TIPUETO INPUKITIOYBAHE | IPOEKT,
Br3noxurens ofopynBaHe B Ha 3a7aua 2 IIpeCTaBUTE
CKJIajia Ha Ha
Branoxurtens BB3JIOXKUTENS

QOuaksan
pe3yJiTar oT
nefiHocTTa

JleMOHTHpaHU pagHoNIOKALIMOHHU CTAHIMK Ha 00eKT Pocenen 1
TPaHCIIOPTHPAHHU JO CKIaJl Ha BB3JIOKHUTE)IS




44. MonTax, HACTPOHKH H WycKaHe B eKCIUIOATAIAS HAa OCTABEHHTE
PaAHOJIOKALMOHHH CTAHIHH.

Onucanue na deiinocmume, Koumo wie 6voam peanusupanu:

Eran 3 - MoHTak, HacTpOiiKM M myckaHe B eKCIUIOATAIAS Ha XOCTABEHHTE
PAHOJIOKANHOHHH CTAHIIHM

To3u eran e Hali-chllecTBEHAaTa 4YacT OT H3IBIHEHHETO HA TPoeKTa. MoHTaXa me Obae
M3BBPIICH TakKa 4e€ TaM KBAETO € BE3MOXHO Jia Ce M3IION3BAT CTapuTe KaGenHW W (uaepHH
TpaceTa, Ie OBJAT U3MOI3BAHM, & TAM KBJETO TOBA HE € BB3MOXHO, IE CE M3TPAIAT HOBH. [Ipu
MOHTaXa Ime OBJaT CHa3eHM BCHYKM M3HCKBAHMA Ha DBE3JIOXKHTENS OT TeXHHUecKaTa
crienupuKanus KbM HacTOsIIATA

NopbYKa. A UMEHHO:

ChIrIacCHO M3NCKBAHMATA Ha Be3noxwurens, me 6vaar NeMOHTHpaHHU CBHIIECTBYBALIUTE pPafapHH
aHTEHM, KakTo U obopynsaHeTo Hamupamo ce Ha JXPK Ha chOTBeTHUTE 0GEKTH M e OBAAT
TPaHCIIOPTHPaHH 10 ONpeAeNCHHA 3a TOBA CKyial Ha Bw3noxwurtens 3a cMetka Ha M3mbiHuTens.
Tosa we 6B M3BBPIIEHO HA BCHUKH OOEKTH OCBEH OOEKT JlecriopT, XBbAETO pagHOIOKALHOHHA
CTaHILIHS HE CHILECTBYBA.

Tam xpaETO € HEOGXOMUMMO, e GBC MOHTHpaHa HOBAa MEXAaHMYHA ajalTHPALLA KOHCTPYKIHMS
kosTO me ObAe cboOpaseHa ¢ rabapuTHTE H TEINIOTO HA JOCTABEHOTO 0GOypHBaHe 3a
OCBILECTBABAHE HA HANCKICH MOHTaX CBIIIACHO W3MCKBaHHUATA Ha mpousBoxutens. Hosarta
MCXaHHYHA ajanThpama KOHCTPYKUMs Iie ObJ€ HMBENMpaHA C OTKIOHEHMs Makcumym 0,50
rpangyca. Ha Hes e ce MOHTHpAT HOBUTE pajlapHH aHTCHH B CHOTBETCTBHE C NPEIOPHUKATE HA
TIPOU3BOAUTES.

3aKpenBaHETO KbM ChIIECTBYBAIIATa KOHCTPYKIIUS I C¢ H3BBLIBA CAMO ¢ GOJITOBK CheIUHEHHUS.
Ha oGext JlectiopT 1me ce nocTaBM HOBa MeTajiHa KOHCTPYKIMS 32 paflapHa aHTEHa, M IUE ce
MOHTHpA Ha MOCIeAHa IuolanKa ¢ Kora 40M, KaTo ce mpeaBHUIHM HEOOXOOUMHS HOCTHI 3a
obciyxBaHe Ha aHTeHara. ToukMTe Ha MOHTaX 1Ie ObOaT CbOOPa3EeHH C HOCELIMTE EJIEMEHTH Ha
XPK. Ille 6bae cna3eHa BHCOYMHATA OT IUIOLIAJKATA 4O ILIOYATA 33 MOHTAX HA AHTEHATA Ja e
MHUHHUMYM 1500 MM.

M3nbnHuTensT we AOCTaBM M MOHTHpa HeoGXOAMMHS GpOH MpexoBH Kabenu kareropus ,,Cat 6 3a
BKIIIOYBaHE KbM ChlleCTByBamara LAN na BCHUKM OGEXTH Ype3 ChLIECTBYBAllH MpPEXOBH
KOMYTaTOpH.

Kabernnte xouto 1me ce monarar u3BbH wenTepa me GhaT 33 BBHINHO NONAraHe ¢ JOIbIHHTENHA
UV sammra. Ismxunara Ha kaGenute me 651€ cho6paseHa ¢ MecTara Ha OIIpENICTIEHUTE 3a TOBa
KYILTyH3H Ha CHILECTBYBALIMTE MPEXOBH KOMYTATODH.

3a 3axpaHBaHE Ha HOBOJOCTAaBEHOTO 0GOpYy/BAHE INE Ce H3MOJ3Ba CBOGOIEH KymiyHr tun IEC
320 C19 na UPS na cpoTBeTHUAT caiit. [Ipy HEoGXOMMMOCT 32 BKIIIOYBAHE Ha NOBEYE OT €IHH
KOHCYMaTop M3mBIHMTENAT Ile AOCTABH HEOOXOAMMHS GPOH pasKIOHHTENH, OpasMepeHH 3a
CBOTBETHATAa MOINHOCT Ha JOCTaBEHOTO 0OOpYABaHE.

Ille 651aT NOCTaBEHHM W MOHTHPAHU BCHYKM HEOGXOXUMH IPOBOAHHIM U KAaGENH ChC CHOTBETHHTE
CCYCHHUS, OpasMEPEHH 3a CBHOTBETHAaTa MOWIHOCT HAa JOCTaBEHOTO OGOpyABaHE M CBHIVIACHO
H3HCKBAHMATA Ha IPOM3BOIUTEIS.



HpOBOHHI/IIIHTC nie OBJaT MOJIOXKEHH B CBLICCTBYBAIIATC KabenHu KaHaJli, a TaM KbIACTO JIUIICBAT
e OBJaT NOCTaBEHH TAKHBA.

Beuukun xopmycn Ha HHCTandpaHoto ofopyaBaHe Ine OBAAT HaJEXKAHO 3a3eMEHH KbM
CBIIIECTBYBAILOTO 3a3¢MJICHHE Ha CHOTBETHHS CaMT.

AKO HMMa BBIHOBOIU MO-ABJITH OT 15 MeTpa, CBBp3BalllM aHTEHATa C TPAHCHUBBLpA, Iue OGbAAT
3a3¢MEHH Ha JBE MECTa KbM CHIIECTBYBAIIOTO HAa 00EKTa paio 3a3eMIICHHE.

Ille 6pAaT mOCTaBEHHM M MOHTHpPaHH CHOTBETHHS pa3Mep KaOeJIHM MHJICTH 3a OCHTYpsBaHE Ha
BOJIOM30J/UIMPAaHO TMOABEKAAHE Ha KaOenuTe M BHIHOBOAWUTE B ILIENThpa Ha BCHYKH OOEKTH
IpeaMeT Ha oOIIecTBeHaTa MophyUKa.

Ha BCcHuUKM HOBOMHCTaIMpPaHH NIPOBOMHMUHUIM Iie OBAAT MOCTABEHH €THKETH 33 WACHTH)UKALMS U
OT IBeTe crpaHd. Haanucute e ObaaT 4YETUMH M HEM3TPHBAGMH H B CBOTBETCTBHE C
HHCTPYKIHHUTE U YepTeXxuTe. [IpeaynpeauTenHuTe €TUKETH 1Ie OBAAT B UepHO Ha XBAT GOH U e
OBIaT NIPOEKTUPAaHU B CHOTBETCTBHE C EBPOIIEHCKUTE CTAHAAPTH.

KoMmnonenTuTe Ha BCeKH pajap e 6bAaT MapKHpaHH KaTo BCEKH €THKET e ChAbpXKa Half-MaJIko
ciefHara HHGOpMalKs: UMe Ha KOMIIOHEHTa, HOMEp Ha THIa, CepHeH HoMep M HHpopManus 3a
MoxubUKaIHs WY BEPCHUS.

BcHUYKH KOMITIOHEHTH, KOUTO Ca CMEHSEMH BbpXY NEYaTHHU IUIATKH, KaTO HAlp. MporpaMupyemMara
namer camo 3a yereHe (PROM) c Ttexnus cneunduuen copryep e Obae obo3HaueHa B
CHOTBETCTBHE C TOPHHUTE M3UCKBaHUs. BBIHOBOAA 1 KabenuTe KbM pajapHaTa aHTeHA HaAEKIHO
OBHAT YKPENEHH IO CHIIECTBYBAIIUTE CKapH, a KBAETO TaKUBa JIMICBAT 1€ CE MOHTHpAT
HOIXOASALIY TaKUBa.

HeiinocTute 1o MoHTax, HACTPORKH U MyCKaHe B €KCILIOATAIMS Ca CIIEHHUTE:

Heilinocr 1 — [locraBka Ha paguo/IOKANHOHHM CTAHIHH

‘HaumeroBanue Ha Bemaw 3a nsn'hmiennc Cpoksa | Otrosopuu
 [ZieHHO M3NBHEHAE Mna
ITopbuano
PvkoBoguren
obopyaBaHe U
1. Ilopbuka Ha Jlo 5 nau o1 | mpoexT,
000pyZBaHETO OT ppen AT 38 noanuceaHe | pabotHa
» TIPOH3BOIUTENS ey Ha JIOTOBO na
p o TECTOBE U A p | TPy
JIOCTaBKH
i JOCTaBKa
% - PvroBogHUTEN
HOCT?I;?( Ra OHHH' 2. FAT rtecTOBE BBEB I'puctpanno 30 Hu o OeKTII
PAABOR am[ | pabpuxara Ha noanucanu FAT P ’
CTAHIMH npeau HpeACTaBUTEN
s TIPOU3BOIUTENS B IIPOTOKOJIH Ha
. JIOCTaBKa Ha
Jauus AHTJIHHCKH €3HK
Bb3noxurens
Ioanucan Pa6orHa
3. JlocraBka Ha
MPOTOKOI 32 135 pau ot | rpyna
obopyABaHETO B CKIIaf
) JOCTaBEHO 3ajada 1 JOCTaBKH,
Ha Bu3noxurens
obopynBaHe [TpencraBuren
Ha




Cpok3a | OtroBoprm
| m3meiaHEeHME JUna

H_anMCHOBa}me Ha
nenHocTra

Bre3noxurens

OuaksaH pesyntatr | Lsnoro obopynaBaHe 3a 7 pabOTHH CTaHIMU JOCTABEHO OO CKJIajl Ha
OT JeiHOCTTa Br3noxurens

JeiiHoct 2 — IloaroroBka Ha KOHCTPYKIMHTE 32 MOHTAXX HA PAAHOIOKANMOHHH CTAHLIMM

[TonrotoBkata Ha KOHCTPYKUMHTE O3HayaBa IPHCHOCOOSBAaHE HA BedYe CHINECTBYBAIIMTE
KOHCTPYKIIHHM Ha KOUTO C€ 3aKpelBaT paJlapHUTE aHTEHH, KaTo ce MPHCIOCOOAT Ha TAX Ja Obaar
MOHTHpPaHH HOBHTE aHTeHH. Kpiero e HyxHO Te mie OBJaT yKpemeHH 3a Ja U3ABPXKAT Ha
HaroBapBaHeTO. KbIeTo H3MON3BaHETO Ha CTapUTEe KOHCTPYKIMH HE € BB3MOXHO, L€ OBbAaT
HanpaBeHH HOBH.

P, g % 'Iéquga
Haumeﬂonanne Ha 3a11 ------ _ : OtroBopHH
H3NbTHCHEE Ha :
,z:em{ocrra s Teeon e i . HA3NTbJIHCHHAE TmiIa
. neltuocrra e
Anantupana
. KOHCTPYKIIUS
1. IlpepaboTka Ha 13 auum ot
pep roToBa 3a . Exun CMP u
| KOHCTpYKIUSA Ha HPUKITIOYBAHE
: MOHTaX Ha MOHTAX
: 00exT banuuk 2 Ha Etan 2
) _ HOBOTO
{ obopyaBaHe
A G AnantupaHa
Toarorosk ! KOHCprIzmM
-".KOHc mmm'e 3 2. IIpepaborka Ha 10 auu ot
pr a pep roTOBA 3a S Exun CMP u
Momam Ha | KOHCTpYKIIUS Ha IPUK/TFOYBAHETO
_ MOHTaX Ha MOHTaX
-pa.zmonomaunom obext Tpakara HOBOTO Ha 3ama4a |
CTaHI[KH M,
Nt obopynBane
=
Aznanrtupana
! KOHCTPYKLIUS
| 3. IIpepaboTka Ha 10 auu ot
| pep roToBa 3a i Exun CMP u
KOHCTPYKIIHS Ha PUKIIFOYBAHETO
MOHTaX Ha MOHTAX
| obekt Iloct 2 Ha 3ajaya 2
HOBOTO
obopyaBaHe
Apnantupana
KOHCTPYKIIHS
| 4. IIpepaboTka Ha 10 xuu ot
pep roToBa 3a . Exun CMP u
KOHCTPYKIIUS Ha [PUKTIOYBAHETO
‘ MOHTAX Ha MOHTAX
| o6exr benocnas 2 Ha 3a1a4a 3
HOBOTO
i obopynBane
5. IIpepaboTka Ha A 10 nuu ot
KOHf > KIIMA Ha anTHpana 1l IfKJIIO‘lBaHeTO Exnn CMP u
o6e1<11:pr}IIOMo e SR A H23 aga 4 MOHTax
p roToBa 3a an




HaumeHoBaHNE H OtroBopHu
 pedHOCTTA . Jmua
MOHTAaX Ha
HOBOTO
obopyiBaHe
AJnantupaHa
; KOHCTPYKI[HS
5. ITpepaboTka Ha 10 nuu ot
pep roTosa 3a X Exun CMP u
| KOHCTpPYKITHS Ha MPHKIIIOYBAHETO
MOHTAX Ha MOHTaX
_ o0ekT PoceHern Ha 3ajaya 5
: HOBOTO
0 obopyaBane
OuakpaH pe3ynrar | Beuuku 06eKTH Ha KOUTO Ca JEMOHTHpPAHH PaJHOIOKAIIMOHHHUTE CTAHIIUH
OT JeMHOCTTa ca rOTOBH 32 MOHTaX Ha HOBOTO 000py/IBaHe

HelinocT 3 — MoHTak Ha NOAXOAAMA KOHCTPYKIIHS HA NOC/TeIHA IJIOMIAAKA HA 00eKT

JlecnopT

- Hanmerosanve OTroBOpHH
- Ha JIeHHOCTTa. - nua
. MonTtax

oo o e ], MoHTax Ha
~Ha nojIXozpma

craEGE R R | [TOIXOASILA Montupana 10 gau ot
 KOHCTpyKuus Ha Exun CMP u
S e | KOHCTpyKIMA Ha KOHCTPYKIMS Ha npuKTiouBaKe | o
| mocyenHa miomanxa obext Jlecnopt Ha Jlei#tHoCT 2
Ha 0o6exT Jlecnopt

QOuaksan
pe3ynTar oT
neiHocTTa

MonTtupana koHCTpykuus Ha 06ekT Jlecropt

HeiiHocT 4 — MonTax B mycKkaHe B eKCILIOATAUMSA HA PAAHOJIOKANMOHA CTAHIMA HA 00eKT

banunk 2
Cpox3a | OrroBopHu
M3ITBIHEHUE - Jmna
MoHTupaso
obopyaBaHe U
: CBBP3aHO KbM S Iau ot
1 1. MoHTax Ha P A Exun
& 4 eJIEKTpUYecKarTa MIPUKITIOYBAHE
JHAZR | obopynBaneTo e AN 0 HIHTOCT: Wncranauuun
s o Mpexca'ra Ha
(eranuane Bl;snoxcmenﬂ
obect Banumnc2




HamvernoBanue |

Cpoxc 3a | Otroopay
Ha ACHHOCTTA nsnmerme L TALa
s Hacrtpoena
paIuoJIOKalHOHHA
2. Hacrpoiika Ha CTaHIIMs CBIJIACHO | 2 IHU OT Exum
! paguonoKalMOHHATa H3WCKBaHMATA 32 | [IPUKITIOUBAHE
. HncTananuu
| cTaHuus pabotenr ceH3op Ha 3ajava 1
Ha Navi Harbour
cucreMara
| 3. Ilycxane B - ITycunara B i
eKCIUIoaTalus Ha eKcIIoaTaus Exun
i IIPUKIIIOYBAHE
| PAIMONIOKAIHORHAT | PATHMONOKAUHORHA | oo oy HHcrananum
' | craHnMs CTaHLIUS

QuakBaH
pe3yJiTaT OT
JeHHOCTTa

Pabotema Paguonoxanuonna Cranus

Jeiinocr S — MoHTax M IMycKaHe B eKCIJIOATAIMSA Ha PAAMOJIOKANHOHA CTAHIMA HA 00€KT

o

_ TpaKaTa

Hauveropanme _' Baua&a 3a nslmmeﬁne Cpox 3a OTroBopHH
Ha OEHHOCTTA | Ha neﬁuocn‘a ' : PISII'BIIHCHHe nAna
Montupano
obopynsane u
: | 1. MoHTax Ha CBBP3AH0 KbM iLien Exun
“ eJIeKTpHYecKara IPUKTIOYBAHE
- | obopynBaHeTO " WHcTanauuu
2 Mpexa u LAN Ha jefiHocT 4
Mpexara Ha
RELI e ot Be3noxutens
Monraxun
---nchaHeB - Hactpoena
exemxoa‘rauua paHOJIOKAHOHHA
Ha 2. Hactpotika Ha CTaHLMA CBITIACHO | 2 THHM OT Exu
palIHOJIOKaLmoEa panroIOKaIlMOHHATa H3MCKBaHMATA 3a NPHKIIOYBaHE A
CTaHims HA | craHuus paborerr ceH30p Ha 3amaya 1
oGeKT Tpaxwra A Ha Navi Harbour
gEid cucremara
3. Ilyckane B Ilycnara B | 1ex ot
| excrtoaTanus Ha eKCIUIoaTaIus Exun
NPUKJTIOUBaHE
| PanuONIOKAlOHHATA | PajHONOKALMORHA | sanaua 1 Hucrananuun
CTaHIUA CTaHIHA

OuyakBaH
pe3yJiTar OT
JeHHOCTTa

PaGoremna Pagnonoxanmonna Ctanmus




HefiHocT 6 — MoHTaXK M IMycKaHe B eKCILIOATAIMS HA PAAMOJOKALMOHA CTAHIHS HA 06eKT

Benocaas 2

- HamMenosanne

138 H3H’BJIH6HH\ Cpox 3a | Otrosopuu
“Ha JieMHOCTT2 | ] e nsnmmenne . numa
MownTHpano
; obopyBane u
| 1. MonTax xa CBBP3aHO KbM 2 lau ot Exu
: eJleKTpHuecKara IPHKIIOYBaHE
‘| o6opyaBaneTo . HHcTananuu
o Mpexa u LAN Ha JgeiHocT 5
MpexaTa Ha
Mom‘a)l( u Bw3noxurens
el Fmponn
i . } pagroNIOKalHOHHA
pa,!m 5 JI 0 K arm Oﬂa 2. Hactpoiika Ha CTaHLHS CBIJIACHO | 2 JHH OT Exu
cranms HA | PaIvONIOKallMOHHATA | H3UCKBAaHUATA 3a | IPMKIIOYBAHE 7 (P —
oﬁeKT B en 2 c nas CTaHIUA pa60Teg CEeH30p Ha 3ajaya 1
i : Ha Navi Harbour
it cHcTeMara
. 3. Ilyckane B IlycHara B | nex ot
| excrinoatanys Ha eKCILIoaTanus e Exun
| panMoNIOKalMOHHATa | PaaHOJIOKALIMOHHA Ha 3anaua | Wucrananun
CTaHIIUA CTaHLIUSA

Ouaxksan
pe3yJiTar ot
JeHHOCTTa

Pa6ortemna Paguonoxannonna CraHnus

Heiinoct 7 — MouTak H MycKaHe B eKCILIOATALIMS HA PAAHOJIOKALMOHA CTAHIIASA HA 00€KT

paboTern ceH3op
Ha Navi Harbour

ITocr 2
- Cpox3a | OrroBopun
HM3OBJIHEHUE Imna
Montupano
obopynBane u
CBBP3aHO KBM 2 luu ot
L | 1. MoHTax Ha P A Exun
Moutaxu | oGopyzasanero erIeKTpreckara HPUITIOUBANE | pr o arysm
nch R ,\ Mpexa u LAN Ha ae#HocT 6
Mpexara Ha
- eKCIIoaTauus P
DRSO EGy Bo3noxutens
Hactpoena
2. Hactpoiika Ha pananoIOKallMOHHA | 2 IHU OT Exum
pasMoJIOKallMOHHATA CTaHIMA CBITIACHO | MPUKJIIOYBaHE Wncranaums
CTaHIHUA H3KCKBAHMATA 324 | Ha 3aj1aya 1




Hawumenosanue | 3 | Cpoxza | Orrosopuu
Ha ACHHOCTTA | | M3OBIHEHWe |  Jmna
cucremara
a5
3. IlyckaHe B [Iycnara B | nen ot
| excIutoaranus Ha EKCILTIOATallHs Exur
- . MPUKIIIOYBAHE
| P/IMOTOKALMOHHAT | PANMONOKALMORHE | e Wucrananun
| craHmus CTaHLIUSA
OuaxBan
pe3ynrar ot Paborema Paguonokariuonna CtaHuus
JIeHHOCTTa

Heiinocr 8 — MoHTak H IyCKaHe B €KCILIOATAIUS HA PATHOIOKAMOHA CTAHIMS HA 00€eKT

Jlecnopt
auMeHOBAl | Cpoksa OTroBopHH
' Ha JIGHHOCTT: | mampaHeHME MIa
MonTHpano
obopyaBaHe U
1. MoRTa) Ha CBBP3aHO KBM 2 JTau ot Exum
b o60pymaneto eJIeKTpHYecKaTa e il ) S——
Mpexxa u LAN Ha fiefHOCT 7
MpeaTa Ha
bl Branoxurens
‘MouTax i |
nycxaen Hacrpoena
eKCIIoaTalus paavoIoKalHOHHa
Ha. g T 2. Hactpoiika Ha CTaHUUS CHIJIACHO | 2 JIHHU OT Exun
PaiHOIOKANMONA | paJIONIOKALIMOHHATA | M3MCKBAHMATA 33 | PHKIIOYBAHE 7 S—
| crannus paborTer ceH30p Ha 3a7aya |
Ha Navi Harbour
cucremara
| 3. Ilyckane B [TycHaTa B 1 51ex ot
eKCILIoaTalus Ha eKCIUIOATalUs Exun
| IPUKITIOYBAHE
| panuoNOKaNKORHATA | PalMONOKALMOKHA | sajaua | Uncrananuu
CTaHLIUS CTaHUHA
OuakBaH
pe3yJiTar oT Pa6orema Pagunonoxaunonna CtaHmus
JlefHOCTTa

HeiinocT 9 — MoHTaK H MycKaHe B eKCIUIOATANHSA HA PAJHOIOKAIHOHA CTAHIMSA HA 00eKT
IHHomopue




HaHMeHOBaHne R Cpox 3a | OrtrosopHu
Ha neﬁnocm*a : nsnmmenne . nuna
Moutupano
obopyiBaHe 1
1. MoHTaK Ha CBBP3aHO KbM 2 lnu ot Exu
eJIeKTpHUecKaTa NPUKITIOYBaHE
| obopynBaneTo . Wncranauun
Mpexa 1 LAN Ha AeHHoCT 8
Mpexara Ha
v Br3noxurens
Momam n
ITYCKAaHE B Hactpoena
eKCILIoATal ks panuoNIOKallHOHHA
e - | 2. Hacrpoiika Ha CTaHIMS CBIIIACHO | 2 JHH OT Fru
| pPAIMONIOKAUMOHHATA | M3UCKBAHMATA 33 | IPUKIIOYBAHE M
CTaHIUSA pabotern ceH3op Ha 3amaya 1
i Ha Navi Harbour
cucTeMara
| 3. Ilyckane B Ilycnara B 1 ex ot
eKCIIIoaTalus Ha eKCILIoaTaIHs Exun
IIPUKITIOYBAHE
paMoIOKalIMOHHATa | PaaMONIOKALMOHHA 1a 3aaua 1 Wncrananun
| craHIug CTaHLIHA
OuakBaH
pe3yarar ot Pa6orema Paguonokannonna Craauus
JefHocTTa

Hefinoct 10 — MoHT2K H ITyCKaHe B eKCIVIOATALIMS HA PAAHOJIOKALMOHA CTAHIMS HA 06eKT

Pocenen (Oiin ITopr)
HaHMeHQBaH;ﬂe | 3a ' j" . Cpoxk 3a OtroBopH#
- Ha JeliHocTTa | peaymram | MBIBIIHEHHE nAna
MoHTupaHo
obopynBaHe U
| CBBP3aHO KBM 2 lau ot
1. MonTax Ha p A Exun
: eJeKTpUIecKara IPUKITIOYBaHE
AR e obopynBaHeTo Mpexa 1 LAN Ha neitHoCT 9 Uncrananuu
Montaxn
> MpeXxara Ha
TyCKaHe B B
eKcnnoaTaImx BIMOXKHTEN
Hactpoena
; paznuosioKanuoHHa
| 2. HacTpoiika Ha CTaHI¥sA CHIVIACHO | 2 JHHU OT Exun
HOJIOKAIlTMOHHATA | U3MCKBAHUATA 32 | IIPHUKIIOYBAHE
| Paa B p Wncranauuu
{ cTaHIUSA paboren ceH3op Ha 3agaya 1
Ha Navi Harbour
cucreMara




HaumeroBanye | 3anaum 3a manbimenue |  Mexmumen | Cpoksza | Ortrosopau
Ha IeHHOCTTa | Ha JIeHHOCTTa.  pe3ynTaTd | H3OBIHEHHE nuna
| 3.Ilyckane B Ilycuara B
] 1 nen ot
‘; eKCILJIoaTalus Ha eKCILIOaTaIHs Exun
& NPUKITIOYBAHE
PAJIMONIOKAlMOHHATa | PajMONOKALMOKKa | ok Uncramanuun
CTaHLHUSA CTaHIMS
OuakBan
pes3yJiTaT OT Paborema Panuonoxamnonna Crasius
JeHHocTTa

Heitnoct 11 — UnTerpanms Ha pagnojiokanMoHHHTe cTaHunu B cuctemata Navi Harbour

WHTerpanusaTa Ha pafuoIOKallMOHHHATE CTAaHIMHU B cucteMara Navi Harbour e 6b1e u3BbpiieHa
Taka Y€ HOBUTE CTAaHIUMHM Ja WU3BBHPIIBAT (YHKUHMHUTE NBIHO-QYHKIIMOHAJIHH CEH30pH Ha
cuctemara. MHterpamusara me 6b4e M3BBpIIEHA Taka 4e Ja CE€ HM3IOJ3BAT CTApUTE pafapHH
€KCTPaKTOpH aKko € Bb3MOXHO. TaM KpAeTo ime ObAe HYXKHO, INE CE€ JOCTaBAT HOBH palapHH
eKCTPaKTOPH C moaxosina KoHGHUrypanus KOUTo Aa 6bAaT MOHTHPAHH Ha MACTOTO Ha CTapHTE.
Axo ce Hamara, codTyepa KOWTO € MHCTAIHpaH BBPXY paJapHUTE EKCTPakTOpH Iue Obie

aKTYyaJIH3NPaH,
HanmenoBanuve Ha | Cpoksa | OrroBopau
. #eHHoCcTIa | HM3OBIHEHHE Jmna
| 1. Unrerpanus Ha
o PanuonokauroHnHara
| paaNOJIOKALIUOHHUTE 2 IHM OT
CTaHIMA € Excriept
| cTaHIMH B IPUKITIOYBAHE .
. HUHTEIpUpaHa B " Navi
| cucremara Navi . Ha JeHHOCT
| Harbour 5a o6ext cucremara Navi 10 Harbour
; Banunk 2 Harbour
U et 2. UnuTerpanus Ha
HTCTpalus Ha N — Paguonokanuonsara
PaIHONOKAUOHHHTE CTaRInn B CTaHIUd € 1 neH ot Excnept
CTaHUAH B 3 N UHTErpUpaHa B npukmoysane | Navi
cuctemara Navi cucremarta Navi Ha 3agaya 1 Harbour
Harbor : | Harbour Ha o6ext Harbour
R | Tpakxara
| 3. UATerpanus Ha
PAIHOROKATTHOREHTE Pagnonokauuonnara
; CraHIAH B CTaHIIHA € 1 neH ot Ekcnept
e N AT UHTETpUpaHa B npukiroyBane | Navi
Harbour 14 o6exT cucremara Navi Ha 3aJa4a 2 Harbour
| Moct 2 Harbour
4. HuTerpanus Ha
P ;IZ T PanuonoxanuonHsara | 1 geH ot Excriept
T CTaHLMA € npukioyBane | Navi
cucremara Navi e rnaal Ha 3a7a4a 3 Harbour
Harbour Ha 06eKT cucremara Navi




| Pocenen

Haumeropanne Ha | | Cpok3a | OtroBopum
neiHocTTA | | H3NbIHEHUE nuna
benocnas 2
5. UnTerpanus Ha
: palmonorlz :IIHI/IOHHPITC Pannonokanuonnara
SO CTaHUMA € 2 1HU OT Exkcnepr
crcremata Navi UHTETpHpaHa B npukmouBane | Navi
| Larbour ma o 6excr cucremara Navi Ha 3aj1aya 4 Harbour
Harbour
| benocnap 2
| 6. Unterpanus va
o Papnonokanuonnara
| panuoIOKALIMOHHHTE o -
B CTaHLIUA € 2 oHU OT Excniepr
! crcremara Navi HHTETpHpaHa B npukmousane | Navi
Harbour xa o6ext cucremara Navi Ha 3a/1a4a 5 Harbour
Harbour
| ITomopue
|| 7. NHTerpanus Ha
Panuonokanuonnara
| PamMOJIOKALHOHHUTE
RE S — CTaHIHA € 1 nen ot Excnept
SR MHTEIPUpaHa B npukmoysane | Navi
Harbour ra o6exT cucrtemara Navi Ha 3a/1aua 6 Harbour
Harbour

OuaxsaH pe3ynrar
OT JefiHOCTTa

PannonokauMoHHUTE CTAHIMK Ca HAITBJIHO HHTETPUPAHH H paboTAT KaTo
ceHs3opu Ha cuctemara Navi Harbour

4.5. TecTBaKe.

Onucanue Ha Memooonozuama 3a ussvpuieane na mecmoseme Ha cucmemama

Etan 4 — TecToBe Ha cucTeMaTa

MeTtomoorus 3a TecrBaHe

Mertonukara 3a mpoBexnaHe Ha pPa3HYHMTE BHIOBE M3NMTAHHA H TECTOBE € paspaboTeHa B
cpoTBeTCTBUE CBC cTangapt IEC 61511 karo abpuunure TecToBe mmie OBIAT B ITBJIHO
CHOTBETCTBHE C METOJMKUTE 33 TECTBaHE HA IPOM3BOMMTENS Ha paapHOTO o0opyaBaHe. B cnyyas
Terma A/S. Bcuuky mpouteypH 1o BpeMe Ha M3IHTAHHATA I0e Gbaar KOHTPOJIUPaHH B PaMKHTE
Ha yTpaBJIEHHETO Ha KAYECTBOTO Ha IPOEKTA.

FAT (Factory Acceptance Test)

®abpuunuTe TecToBE Ha 06opyABaHeTO e Gbaar nposenerH B JIuctpyn JlaHus, KaTo ce CHA3AT
BCUYKHM H3UCKBAaHHMS HAa BB3JIOXHTENs OTHOCHO abpuunure TectoBe B TexHuueckara
crienuduKays 1 B TOBA YUCIIO;
Passockute u pasxonute no ®aGpuyHuTE TECTOBE BIIIOYATENHO KOMAHIMPOBAHETO HA TPUMA
NpeJcTaBUTENN Ha Bu3noxurens me 6bJaT U310 3a cMeTKa Ha M3nbaHuTeNns.




®abpuyHuTE TECTOBE C€ IPOBEXIAT NpEeau INPOM3BENCHOTO OOOpYABaHE na € HaIyCHAJIo
¢babpuuHUTE NOMENIEHH, T.€. IPeaH A0CTaBKaTa Ha 000ypABAHETO.
ITo Bpeme Ha PabpUYHUTE TECTOBE pe3yJITATHTE U HAOIIONEHUATA Ce 3alIUCBAT B IIPOTOKOJ KOHTO
e uyact or FAT nponemypa. ®opMynsapsT 3a TO3M HpPOTOKON Iie Oble MpeOCTaBEH Ha
Bu3noxurens 3a ceriracyBane Haifi-Manko 15 paGoTHH THHM Dpeau MPOBEKAAHETO HA TECTOBETE.
B cnyuaii ye TecToBETE JaBaT pe3yNTAaTH Pa3IM4HH OT AONYCTUMHUTE, M3MBIHUTENS OTCTpaHABa
TPEIIKUTE 3a CBOS CMETKa, M npeHacpouBa Apyru PabpuyHM TeCTOBE H3LSIO 3a CBOS CMETKA,
BKJIFOYMTEHO Pa3XOAMTE 32 KOMaHIWPOBAHE Ha CIIY)KMTEIH Ha Bu3moxurensd, B ciayuyail ye
HEJIOCTAaThLIKUTE HE MOTaT Aa C€ OTCTPAHAT IO BPEMETO Ha TECTOBETE.
[Ipu ycnemHo 3aBbpIeH TECT Ce NOANKUCBA ABYCTPaHEH MPOTOKO 6e3 3a0enexKu
I1pu ®abpuyHuTE TECTOBE CTAHAAPTHO CE 3aMEPBAT CICAHUTE NapaMeTPH:

- Cpenna MolIHOCT Ha IipeJjaBaTeNs

- MpunumaleH curHan 3a 3ageficTBaHe Ha MPUEMHHKA

- CrpaHn4HH JIMCTa Ha fuarpamara Ha HaCOYE€HOCT

- CrpaHuyHu JMCTa Ha farpaMara Ha HaCOYeHOCT U3BBH CEKTOopa

- IllupounHa Ha qUarpaMaTa B XOpHU30HTAIHA paBHUHA HA HHBO 3 dB

- Paspemasaia ciocoOHOCT 11O NESIEHT M Pa3CTOSHHE

- Ha mucranuus ot 5 NM no 20 NM na ce oTkpusa nen ¢ pasmep 60 M

SAT (Site Acceptance Test) — [IppeMHH TecToBe Ha MACTOTO HA MOHTAXKA

SAT TtecroBeTe HMMaT 3a LieNl Ja JOKaXaT 4Ye amaparypara W o0OpyIBaHETO € MOHTHPAHO H
HHCTAIMPAHO CHIVIACHO U3UCKBaHUATA Ha Br3noxurens, U ye pafapHUTe KOMIUIEKCH Ha 00EKTHTE
paboTAT CBrIacHO CHCTEMHHS NPOEKT H3roTBeH OT M3nmbnuutens. IIposepssar ce Hanmnuunero na
060pyBaHETO TI0 CEpHEH HOMED, EIEKTPHYECKHS U MEXaHHYEH MOHTAX, BTPEIIHUTE H BHHIIHH
BPB3KH, HY>XHHUTE 3a3€MJIEHHS, MapKHUPaHETO Ha BCHYKH IPOBONHHMIU M Kabenu CBIIIACHO
O3HAYECHOTO B CXEMHTE, IPAaBHIIHUTE JEHCTBUA Ha 3aXPaHBAaHETO, BKJIIOUBAHETO, H3KJIIOYBAHETO,
HeoOXoAMMAaTa BINIOBa CKOPOCT, BBPTEHE HAa aHTEHATa, KaKTo M MpPeANpPHETHTE MPH MOHTAaXa
MEDKH 3a 0€30I1acCHOCT MpH ObJieInaTa eKCIUIoaTalus Ha HHCTaMpaHaTa Ha 00eKTa anaparypa.
Ilpy BCHYKH POBEPKHU B TO3M TECT Ha CHOTBETHHS BrpajJicH B amnapaTypara MHAWKATOP HE CleaBa
Jla UMa ChOOIIEH!S 3a IPEeMkH IpU paboTa B JIOKAIEH PEXUM.

SAT npouenypata me Objie npefocTaneHa Ha BB3NOXUTENS Cliell M3TOTBAHETO HA CHCTEMHMS
NPOEKT, HE IO-KBCHO OT 15 paGoTHH AHM NpeAM NMPOBEXKITAHETO HA TECTOBETE 3a BCEKM OOEKT
IOOTZENHO 2a Ia UMa BpeMe 3a ChIIacyBaHe Ha npoueaypara ¢ Be3noxures.

ITpoToxonuTe OT TECTOBETE CE MOAIHCBAT JBYCTPAHHO B IBA €K3eMILIAPA.

PAT (Provisional Acceptance Test)

IIpenBapuTesneH kpaeH TeCT, MM TECT 3a ITyCKaHe Ha CHCTEMAaTa B eKCIIOATallHs.

PAT Tecta ce u3BwpmBa ciex moamucand BCMukH SAT TectoBe Oe3 3abenexka. I[anata
oprauu3anus Ha PAT tecta me O6bme 3a cMeTka Ha M3mbpiHUTENS, BKIIIOYATENHO KOpabW H
xopabHo obopynsane. PAT TecThT mie Obie €AUH ¥ 1€ BKIIOYBA BCHUKH OOEKTH HA KOMTO HUMa
HHCTAJIMPAHO HOBA pajJiapHa amaparypa.

Ilenta Ha TECTOBETE € Ja ce JOKaXe Y€ Ca U3IBIHEHH M3UCKBAHHUATA 32 LIWUIOCTHA MHTErpalus Ha
paMoIOKallHOHHUTE CTaHIIMHU B cucTeMara Navi Harbour.

TecTsT ce M3BBpIIBa C OABHMIKHA IIaBama 1en ¢ napameTpu cbritacHo IALA Guidelines 1111.
e ce mpoBBepsBa pa3JENUTENHA CIIOCOOHOCT 10 THCTAHUMS U a3UMYT, TOYHOCT Ha ONpEAEIIsHE
Ha JUCTaHumMs (pa3CTOSHHE) M a3UMYT, BB3MOXKHOCTTA 3a yNpaBiieHHe (3anaBaHe Ha Mpoduim,
napameTpy, CMsHa Ha Npoduiu U ap.)

IIpumepna npouenypa 3a u3BbpiuBane Ha PAT tect:

H3nckBanus u onpeaesieHust
Tounocm Ha padapromo npocredseane



CrriacHo PrroBonctBoTO 32 O0cimyxBaHe Ha Tpaguka Ha Craose Ha [LA.L.A., TouHOCTTa
Ha pajapHOTO MpPOCIENABaHE Ce M3MEPBAa Karo CPEAHO KBaJpaTHO OTKJIOHEHHE Ha pa3jihKara
MEXIy OaHHHMTE 3a DPaJapHOTO IpocieisBaHe U pedhepeHTHHTE NAHHH 32 [BMXKCHMETO Ha
TECTOBUTE ILIABATEJIHM CHIAOBE B 30HATa Ha IIOKPUTHE Ha panapa cien nbpBute 1000 MeTpa oT
Hesl.

TecToBa npouexypa
TecToBeTe cresiBa ja 3aN0YHAT CJIE] HaBIIH3aHe Ha ChJl B MaplIpyTa.
[Ipesxitouere Ha peructpupasne 3a ODU 0/1.

HskmoueTe nHTerprpaneTo Ha pagapHoto U AIS npocnensgsane.

OtBopete codtyep Navi-Harbour na ODU 0/1.

[Tpuno3uaiite pagapHa nen.

M3uakaiiTe nokaTo ChJa 3aBbPIIN JBHXKSHUETO CH TI0 MapIIpyTa.

Karo usnonssate perucrbpHUTE (QaifnoBe W aHAIN3aTOpPa HA PErHCTPU H3TOTBETE HPOTOKOI
Ha JBI)KEHUETO Ha Kopaba.

7. Karo cpaBHMTE [IPOTOKONA 32 JBIKEHHETO Ha Chla ¢ AlS nanuuTe M3uMCiIeTe TOYHOCTTA Ha
JaHHUTE 3a paflapHO IpociiesBaHe (KOOPAUHATH, CKOPOCT U Kypc).

el 2l 5= D ) =

Kopa6en mapmpyr

Bcuuky m3MepBaHHsS Ha TOYHOCTTa Ha paJlapHOTO MpocieassaHe TpaOBa ga ce OTHACAT 3a
ABHXXEHHETO Ha ChJa 10 pedepeHTHUS MapuipyT. [IpenoprunTenna ckopoct 6-8 Bb3ena.
[IpenoppunTeTHUTE MapHIPYTH 32 BCEKH pajap e ObAaT ONpeaesieHH ONLIHUTETHO.

H3yuciasiBaHe HA TOYHOCTTA

Tounocm na nozuyuonupane Ha padapHa yen

TouHocTTa Ha pajapHUTE AaHHH CE OIpENENs KaTo CPEeOHO KBAaIpaTHO OTKJIOHEHHE Ha N
U3MEpBaHUs 3a panapHute NaHHU W DGPS nannure. M3uucnenusra no ¢opMynata 3a CpeaHo
KBaIpaTHO OTKJIOHEHHE Ca IMTOKa3aHH I0-10Iy.

M=[(Kirap - Kipcrs) + (Kz2rap - K2pces) + ..... + (KNrap — Knpeps)|/N;

D =[(Kirap - Kipcps -M)? + (K2rap - Kz2pgps -M)? + ... + (KNrap — Knpees -M)? /N
5= SQRT (D)

KBAETO:

Kirap | RAD ppmxuHa (1nupyna) - JaHHH 3a 1 H3MEpBaHe.

Kipgprs | DGPS npmkuHa (uMpuHa) - TaHHH 3a i H3MepBaHe.

M Cpeano pasnpenencHUe Ha IpelikaTa 3a Jb/DKHHA (IHUpUHA)

D OTKJIOHEHHE Ha IPelka 3a AbKHHA (IIHPUHA)

SQRT | ®yHk1us KopeH KBaApaTeH

c CpenHo KBaipaTHO OTKJIOHEHHE Ha JAHHWUTE 3 Ab/DKUHA (IMPHUHA)

Tounocm na ckopocm Ha padapra yen

TouyHOCTTa Ha pajapHHTE JaHHM C€ OIpeJesss KaTo CPEJHO KBaJpaTHO OTKIOHeHHe Ha N
M3MEpBaHUs 3a pajapHute gaHHM 1 DGPS pannute. MsuncnenusTa no ¢opMyiara 3a cpemHo
KBaJpaTHO OTKIOHEHUE Ca MOKa3aHH HO-IO0y.

M=[(Kirap - Kincrs) + (K2rap - K2pgps) + ..... + (Knrap — Knpepes))/N;

D =[(Kirap - Kipgps -M)? + (K2rap - K2ncps -M)? + ..... + (KNraD — Knpgps -M)? /N
5= SQRT (D)

KBJETO:

Kirap | AIS ckopocT - naHHH 3a i H3MepBaHe.

Kipgps | DGPS ckopocrt - naHHY 3a i H3MepBane.

M CpenHo pasnpeneneHue Ha rpelkara 3a CKOpocT




D OTKJIOHEHHE Ha I'peikKaTa 3a CKOpoCT

SQRT | ®yHkuus KOpeH KBapaTeH

(o] Cpem{o KBaJpaTHO OTKJIOHEHUE HA JAaHHHUTE 32 CKOPOCTTa

Tounocm na Kypc Ha paoapHa yen

Tounocrra Ha pagapHuTe JaHHM ce OmpeneNis Karo CPeIHO KBaJpaTHO OTKJIOHeHHe Ha N
U3MepBaHus 3a pagapuure gaHHM U DGPS pannute. M3uncnenusara no ¢opmynara 3a CpeqHo
KBaZIpaTHO OTKJIOHECHHE Ca IT0Ka3aHU M0-J0JTy.

M=[(Kirap - Kipgps) + (Kz2rap - K2pcps) + ..... + (Knrap — Knpeps))/N;

D =[(K1rap - Kipcps -M)? + (K2rap - K2pgps -M)? + ...... + (Knrap — Knpers -M)? /N
6= SQRT (D)

KBIETO:

Kirap | RAD kypc - naHHH 3a 1 ©3MEpBaHe,

Kinges | DGPS kypc - naHHu 3a 1 ©3MepBaHe.

M CpenHo pa3mnpejieJieHHe Ha IPEIKATa 3a Kypce

D OTkyioHEeHHe Ha TpellKaTa 3a Kype

SQRT | ®yHKIHs KOpeH KBaIpaTeH

o) CpenHo XKBaJpaTHO OTKIIOHEHHE Ha JaHHHTE 3a Kypca

TouHoCT Ha pe3yJITaTHTe 32 paapHO NPOCIEASIBAHE
Tounocm Ha npocnedseare Ha paoap

Cpeono KeaopamHo

Hapamenry Cpeona 2pewxa
P P p P OMKAOHEeHUe

[Hupuna

Jnsmxuna

Ionoxenue

Kypc

Ckopoct

FnAT (Final Acceptance Test)

OxonuareneH tect und FnAT. Ilie 6bJe W3BBpIIEH CHITIACHO M3MCKBAHHUATA Ha BB3n0XKuTENs
oTpaseHH B Texnuyeckara cnenudukanus KbM OpbYKara.

Oxonuarennus Tect noBTapsi PAT Tecta Ge3 u3mnos3BaHe Ha MOABHXKHA IIEN, M HENH Ja TECTBa
CHCTeMaTa B peajlHa ekcrutoarauus. Ako ase cenmuuu ciell PAT tecroBere cucteMara paGotu
TaKa KakTo € paboruna no spemero Ha PAT, 6e3 Hamecara Ha Vsnbinutens, u 6e3 npekbCBaHus,
C€ HOAMMUCBA JBYCTPAHEH NPOTOKOJI. AKO WMa MPEKBCBAHMSI, CE HA3HAYaBaT HOBH JBE CEAMUIIHM JI0
MOJNKCBaHe Ha IMpoToKoN 6e3 3a0eNexKH.

4.6. OGyuyenne.
ITnan u mamepuanume 3a o6yuenuemo:;

ETan 5 — O6y4enue Ha NePCOHAJ HA BB3JI0KMTEJISl- IIAH H MATEPHAJINTE 32 00y4eHHETO
OO6yueHneTo Ha NepcoHasa Ha BB3IOKHTENS Ine Gbie W3BHPIIEHO HA JIBa €Tana, KATO BTOPHSAT
€Tal € 3aUTbKUTENEH.

IIepBoTo 0Oyuenne me mnocnensa FAT tectroere B Jluctpyn J[lamus karo 3a pabora ¢
PaaMOJIOKAHOHHHTE CTAaHIUHM IHe 6b1aT 00YUYEeHH TpUMa CITYIKHUTEIHM Ha Bo3noxurens.

~ OcHOBeH IMpaKTHYECKH Kypc 3a paboTa C pajapure:




Bpemerpaene — 4 neHa

Bpoii o6yuaemu — 3

Marepnanu:

Terma Scanter — oCHOBEH Kypc — Y4eOHUK

Terma Scanter — HapbYHHK Ha onepaTopa

Terma Radar Service Tool — HappuHuK Ha onmeparopa

Terma Scanter — HapBYHHK 32 MOIIPHKKA

Terma Scanter High Gain Antenna — TeXHU4€CKH HapBYHHK 32 OUIPHKKA
Terma Scanter Compact Antenna - TeXHHYECKH HapBYHHK 3a MOUIPBKKA
Cepruodukar:

Ob6y4aemuTe nomy4aBat cepTUPHKAT 3a IPEMHUHAT KypC

IlpoBexxmaHeTO Ha TO3M €Tall KAaKTO M BPEMETPACHETO 3aBHCH OT HAIWYHUTE PECYPCH Ha
npousBogutensi. Kypehr e npaktudecku, u € ¢ “hands on approach” HacOYeHOCT, KaTO c€ ChCTOM
OT YHIpPaXHEHHS C peaJiHo 000pyABaHe B peaiHa cpela.

Bropusar eran ot oby4yeHuero 3a pabora ¢ paAHONOKAaLMOHHUTE CTaHUMHU BKIO4YBa: Pabota ¢
panapute, PaboTa ¢ HHCTpyMEHTHTE 3a KOHTPOJI U YIpaBiieHue Ha pagapa, OCHOBHH MO3HAHHS 3a
NoAJApBKKa HA 000pyABaHeTO, paboTa C pajapHu Lenu B cucteMarta Navi Harbour.

Mscro Ha npoBexaaHeTo Ha o6ydyenueto: Oduc Ha BB3moxuTens

bpoit o6yuaemu: Hama orpaHuyenue

Bpemetpaene: 4 naun

Marepuaiu:

Terma Scanter — OCHOBEH Kypc — yuyeOHHK

Terma Scanter — HapBUHHUK Ha onepaTopa

Terma Radar Service Tool — nappuHHK Ha oneparopa

Terma Scanter — HapBYHUK 33 MOJAPHKKA

Terma Scanter High Gain Antenna — TexHH4eCKH HApBYHHK 32 MOJIPHKKA
Terma Scanter Compact Antenna - TEXHHYECKW HAPBYHHK 32 MOMIPHKKA
Cepruoukar:

Cepruduxar 3a npeMUHAT OCHOBEH Kypc 3a paboTa ChC CHOTBETHUS THI pazapd Terma
Scanter

4.7. JloxymeHTannsa, KosTo me Obae pa3paboTeHa M NpeJocTaBeHa BbB Bpb3Ka ¢

H3NBJIHCHHETO HA NOPBHUKATA.

Onucanue Kakea OOKyMeHmMAayua u poKoeoocmea uje 6v0am npedocmasenu:
Ille 0baaT NpegocTaBEHMU:

CHcTeMEH TNpOEKT OIKCaH [O-rope ChABPXKANl JOKYMEHTalls CHOTBETCTBAIA Ha
H3UCKBaHUATA B TEXHUUECKATA crieudpuKanus;

Ex3exyTHBHA JOKyMEHTAIHS;

JlokymMeHTamus 3a HacTpoiika Ha pafgapute, KOHQUTypalnoHHH (aitioBe;

IP nnawn;

PrkoBoncTBa 3a pabora ¢ moctaBeHOTO 000pyABaHe (HAPHYHULM HA ONEpaTopa);
PrkoBoacTsa 3a pabora ¢ foctaBeHOTO 060pyABaHE (HAPHUHUIM 32 MTOAIPHIKKA)

JloctaBeHaTta MOKyMEHTAIMs OT IPOH3BOAMTENA INe ObIE aKTyaJlHa KbM MOMEHTa Ha
HPUKIIIOYBAHETO Ha POEKTa.

5. IlpennaraMe cneqHus NHHEEH rpadHK 3a M3MBIHEHHETO HA MOPBHUKATA, 110 OOEKTH.
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To avoid significant loss of range resolution due to the use of long chirps, advanced signal
processing is necessary. The SCANTER 2200 Series utilizes frequency modulation (chirping

or frequency sweeping) and pulse compression to increase the range resolution as well as
the SNR.

Equivalent
compressed
power a Transmitted Chirps with
A N _ Power frequency sweep
A
™,
_ Processing
\—p Time Time

Received Echo
Figure 4-7 Simplified sketch of the pulse compression principle

When closely separated targets reflect these chirps, the frequency content of the echoes
from the different targets, at a given time, will be different as illustrated in Figure 4-7.

Pulse compression is performed in the frequency domain. By pulse compression, the SNR
and resolution is improved by the pulse compression gain, a factor equivalent to the chirp
length muitiplied with the effective bandwidth of the transmitted chirps.

A special feature of the pulse compression technique is that the resulting radar signal-to-
noise ratio (SNR) is independent of the resolution bandwidth. The resulting SNR is therefore
proportional to the transmitted power divided by the overall receiver noise figure. Conse-
quently, the bandwidth is configurable e.g. to minimize the clutter power, bearing in mind that
too fine a resolution will introduce a straddling loss. In other words, the radar sensitivity is de-
termined by the transmitted power (chirp length), as in a pulse radar, but the resolution can
be selected freely as long as range straddling loss is avoided.

A drawback from the transmission of long chirps is an extended minimum range — the radar
is blind during transmission. In order to compensate for this effect, the radar uses a mixture
of short, medium and long chirps. Because there is a short delay between transmission and
reception of an echo from a target close to the antenna, short chirps are used for short rang-
es. However, since detecting small targets at long distance requires more energy, long chirps
are used for long distances while medium chirps are used for covering the intermediate
range. This is illustrated in Figure 4-8.

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restritions referenced on the-front page. //
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Long Medium Shart Time

chirp chirp. | ! chilrp —_—
ol H Etc.

Transmit

kgl;m chirp range

Medium chirp range

Il n,

" Long chirp range

Figure 4-8 Principle sketch of transmission sequence

Up to six frequency bands in each of the 16 profiles can be used and the sequence of pulse
patterns is fully software defined and can be adapted to the actual situation. The chirp com-
bination (Transmission sequence) is defined as part of the individual profile set-up.

By nature, pulse compression will create time sidelobes in a radar image (see Figure 4-9).
These are imperfections in range, where a target will appear with “artificial” targets before
and/or after the actual target. Similar effects may appear in azimuth and are called antenna
sidelobes.

Sidelobes are unwanted, as they will limit the size of small Radar Cross Section (RCS) tar-
gets that can be detected next to large RCS targets. The ratio between the peak level of the
target and the highest time sidelobe is called the Peak Sidelobe Ratio (PSLR).

Traditionally, this effect may be a severe limitation in pulse compression radars. However, a
proprietary approach that overcomes this is included in the SCANTER 2200 Series radars.
The result is that time sidelobes are strongly reduced, more than 45 dB below the peak level.

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced.on the front page:
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Traditional radar.
h Terma radar.
Unwanted sidelobes Clean target echo

4.6

Range sidelobes

\ Antenna sidelobes

Figure 4-9 Traditional and Terma SCANTER sidelobe behavior

Target -

Power Sector Transmission

In order to avoid interference from strong echoes from large stationary targets like buildings
and mountains and to reduce the risk of interfering with other X-band systems, a power sec-
tor mode is available. This feature allows definition of up to 16 individual user-defined sectors
where the transmitted power can be controlled. Each sector is defined as either:

e Prohibit Sector
o Transmit Sector
¢ Reduced Power Sector

The sectors are aligned relative to north. The size of each sector may be chosen between
10° and 359°. Each sector may be given individual power attenuation. The system will per-
form an automatic sector-wise power adaption to the specified level. Prohibit sectors take
precedence over transmit sectors.

For each transmit sector the power may be attenuated, thus providing a mode with low prob-
ability of interception or interference. In a reduced power sector, the TX power can be re-
duced up to approximately 30 dB. Figure 4-10 shows an example of how two overlapping ra-
dars can use Power Sector Transmission to limit radar transmission over land area.
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Figure 4-10 Use of Power Sector Transmission to adapt coverage range to actual require-
ments.

4.7 Environment Adaptation

A false alarm is the indication of the presence of a radar target when there is no valid physi-
cal target. Such false alarms are typically caused by clutter, noise, or other interfering signals
exceeding the detection threshold.

The SCANTER 2200 Series makes automatic adjustments to provide a flat noise floor. This
is obtained by utilizing ordered statistics Constant False Alarm Rates (CFAR) and other ad-
aptation techniques, like the Sea Clutter Discriminator (SCD).

Figure 4-11 shows an example of a radar image of the Aarhus bay in Denmark. The Visual
Range Markers (VRM) and A-scopes show the echo of a catamaran ferry at a range of 11.9
nmi. Because of the high resolution, the ferry substructure is clearly visible in the A-scope.

., \ o —

./f Vi /f: t
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Figure 4-11 SCANTER 2200 series radar image from the Aarhus bay in Denmark
4.8 Controlling and using the Radar

4.8.1 Local and remote control
The radar can be controlled and monitored in several different and parallel ways.

The Radar Service Tool (RST) is a software package, which connects to the transceiver via
an IP network connection. From the RST, all parameters, settings, BITE measurements and
errors can be accessed. Furthermore, an advanced Radar Plan Position Indicator (PPI) is in-
cluded.

Via an open IP network protocol (referred to as the Transceiver Control Protocol henceforth),
all parameters, settings, BITE measurements and errors can be accessed remotely. In sys-
tems containing the Embedded Tracker option, a separate Track Management Protocol is
available to control the tracker. The control interfaces can be accessed by muitiple clients
simultaneously.

Radar video is distributed as UDP/IP network video (unicast or multicast) in either a Terma
proprietary format or in ASTERIX CAT 240 format.
4.8.2 Exclusive access

The Transceiver Control and Track Management protocols can be setup to operate in an Ex-
clusive Access mode, where only one client at a time is permitted to modify transceiver or
tracker configuration. The remaining clients are still allowed read-only (monitoring) access.

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referanced on th,6 front page.
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4.8.3 User authentication — Secure Protocol Extensions

The Transceiver Control and Track Management interfaces can be protected to help prevent
unauthorized use and tampering with the radar. By configuring the Secure Protocol Exten-
sions feature, encrypted, authenticated versions of these protocols become accessible and
access to the unencrypted variants barred.

Encryption and authentication is based on industry-standard X.509 client/server certificates
and TLS version 1.2. Mutual authentication, where both the connecting client(s) and the
transceiver are required to present valid X.509 certificates, is supported.

The Secure Protocol Extensions is a general and flexible mechanism, supporting deployment
of the transceiver in complex as well as simple IT infrastructures:
- Each client can, by choice of e.g. an administrator, utilize the same or individually certifi-
cates.

- The transceiver can use self-signed certificates as well as certificates signed by a trusted
CA certificate (a self-signed Server Certificate is installed by default).

An overview of the roles of the client, transceiver and administrator is shown in Figure 4-12.

X503 X509
2] [
Keyls) Centificate(s)
Prowides
Certitifcate Authority
Certificatels)
Admaugtrator
Signs
Clent
Certificate(s) *
I |
—— ¢ N F (- ~ T A |
e I L [ s A | e i
1 I | 3 P torsiis] wogorieg e g - s {
4 fears P b il <j L= A |
| oot e e 1 Prepmeon | Ceriast)
= N Frses 1 = 3
Gl ¥ “; AN 7 _ /I i
it M ——— —_—
Venfies
B i Client
Clent Certificate(s) e
Cerficite : Uses
e 4 Certificate
Authority i
L-_. Qe | Present Certitficate{s) J ;f: | €|

Server .
Certificate
to chient|s)

losiowe |
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Figure 4-12 Secure Protocol Extensions

4.8.4 Profiles

Profiles are predefined parameter sets used by the transceiver software to set optimal
Transceiver performance according to specific operational demands. Up to 16 profiles may
be defined. During system installation and Setting To Work, individual profiles are optimized
for the particular installation. During daily operation, typically only one or a few profiles are
needed.

The profiles eliminate the risk of miss-adjustment of the radar and reduce the operator’'s
need to acquire detailed knowledge about radar characteristics.
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At any time, a specific radar parameter, e.g. chirp length, frequencies, chirp pattern, antenna
rpm, can be overwritten in the active profiles. However, profiles can only be edited at service
access level. At operator access level, only selection of the defined profiles is possible.

The profiles are selectable via the Radar Service Tool or per remote IP network.

4.8.5 Built-n Test Equipment measurements and error handling

Built-In Test Equipment (BITE) is continuously monitoring performance parameters such as
SSPA status, forward power, internal voltages and temperatures, turning unit status etc.

An advanced error handling system gives a quick overview as well as a detailed description
of any error in the system.

Both features make up a powerful tool for preventive maintenance and fast and efficient re-
pair in case of failure.

All measurements and errors are stored in a log for inspection and later reference.

Continuous status monitoring of a significant number of parameters/signals on each module
is performed in real time by the housekeeping system. The status of these are internally as-
sessed to automatically initiate appropriate actions to maintain operation, to the extent possi-
ble, when an error is detected. The BITE reporting clearly describes the actual event or error
and relates it to a specific module, i.e. no need for translation of code numbers.

The details of these reports will allow identification of the level of the LRU at fault.
At power up, the following diagnostic tests are performed:
e Module presence test
o Data Link test
o Memory test of all RAM circuits
The BITE monitors the system during standby and operation and reports the following:
e BITE Errors/Warnings
o Signal activity and processes
¢ Internal supply voltages and temperatures
o Forward Power level
¢ Receiver noise level
o Status from motor, gear and optional inputs providing antenna status
¢ BITE Status
» BITE measurements
o Temperatures

If parameters exceed specifications, then warnings or error messages are automatically is-
sued via the control protocol on the IP network interface.
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4.9 Remote System Management via Radar Service Tool

The sensor system can be accessed for management and monitoring from a remote location
through the Radar Service Tool running on a Laptop connected to the radar IP network.

The Radar Service Tool provides the following functionality to the maintainer:
o Situation Display with track overlay
e High-Level Control/BITE
o High-Level set-up and Service Tools
» Low-Level Parameter and BITE Access
o Documentation Library

The Radar Service Tool provides the user with a consistent user interface (see Figure 4-13)
across the various features implemented. It supports different perspectives, where each per-
spective corresponds to a particular arrangement and subset of Radar Service Tool win-
dows. The user may define, store and recall individual perspectives.

T SCANTER Radar Service Tool

GEDres nm1zmm
SRR saastta | ugriess | Chivoso tees

| msm,smvm il thwyom

T 0

Figure 4-13 Radar Service Tool GUI
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491 Profile Setup

All parameters affecting the radar performance and processing can be saved in a named
profile, which will provide a complete set of radar parameters. When the parameters have
been defined, the profile is saved with a profile name. The profiles are easily selected in a
drop-down menu in the Radar Service Tool.

4.9.2  Status Monitoring

The Radar Service Tool provides status on radar functions and performance as well as de-
tailed status on all modules in the system. All BITE information available about the modules
is shown together with any status or error message issued by the module.

. im.a.-./Wﬁmim.f 4F Ut Mrsoamsansy. 23\3# Retekwe/Noming, T
MenaEis || Fiber Fufer
*» Ali Parameters :
& Corfliguizzion Pammeter Name | srope | vawe] und |
B OperEaon Run Time Counter POAKDPM 57486 Hours
S RAE Supply Current PAMEVCCAZV 148 A
| i - SwEus Supply Cutie PRWIVREG st
i | :--CPULoag Supply Current PCMAGCAVO 126 A
{5 .- General Supply Cutrent PCMEVCCIVE 83 A
i1 i~ Node Status Supply Current PCMAVCCAVA 12 A
- - Pawer Amplifier Supply Temperature PCMAVCCIVO 28 *C
[T e ] Supply Temperature PCMHVCCAVE 27 *C
! L - .Reference Level Supply Temperature POMAVCC3V3 26 *C
i +--Antenna Control Supply Voltage PANHVCC VS 34V
-~ Logs supply Voiage PAMAVCC42Y 20V
\- - Hoise Leve Supply Votage PAMSVCCIV 50V
. 1o_ Temperatures Supply Voilane PAMEVCCHVD &1V
@ Berviee And Instatzdion Sugply Votlape PAMEVEESVO 5OV
L <Unnamed Category. Supply Votage PAMHVEE BVO BV
Supply Voliape PCMAICCIVO 1.00 V
Suppiy Votage POMEVCCTIVE T80V
Supply Voliage POMEVCTHVD 280 vV

P S
o oneg M) 2

Figure 4-14 Example of Power Supplies status
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5 Physical specifications

51 General

Figure 5-2 Redundant system
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5.2 Weight and size

Table 5-1. Weight and size

Single system
) ~ 26 kg net. (excluding wall-mount)
Weight -
~ 53 kg packed for transportation
Color RAL 9010 (white) or 7001 (silver grey)
hxwxd 466 x 422 x 422 mm installed
height x width x depth ~ 650 x 530 x 570 mm packed for transportation
Wall mount, single
. ~ 8 kg net.
Weight :
~ 10 kg packed for transportation
hxwxd 466 x 294 x 380 mm installed
height x width x depth ~ 570 x 360 x 300 mm packed for transportation
Redundant system
Weight ~ 110 kg net.
hxwxd 1003 x 1136 x 462 mm installed
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6 Product characteristics
Table 6-1: Main specifications
General
2D, Coherent, Pulse compression, Frequency diversity
Radar type .
Software defined - Fully digital
BITE measurements Fully integrated in all modules
Transmitter
Type High efficiency Solid-State Power Amplifier - SSPA
Frequency band 9.3 - 9.5 GHz (software defined center frequencies *
RF peak / Average / Equivalent power 80 W/ 16 W/ Up to 48 kW (Up to 12 kW for SCANTER 2201)
Max duty cycle (profile depended) 20%
Max stagger 50%
Chirp Retetition Frequency - CRF 1-20 kHz
Frequency sub-bands Upto 6
Sector transmission Blanking or adjustable power levels (up to 16 sectors)
Range modes
Max instrumented range 6 nmi 12 nmi 20 nmi 24 nmi 36 nmi 48 nmi
Range cell size 3m 6m 9m 12m 18 m 24 m
Target separation ** (SCANTER 2202) 12m 25m 37Tm 50 m 75 m 100 m
Plot separation (SCANTER 2202) 17m 3B m 52m 70 m 105m 140 m
Receiver
Type Superheterodyne
Sampling 12 bit @ 200 MHz
Instantaneous dynamic range > 60 dB
Dynamic range** incl proc & power management| > 120 dB
Noise figure - Low Noise Front End - LNFE 2.5 dB typical
Minimum Detectable Signal - MDS down to -127 dBm
Minimum Detection Range - MDR 30m

Pulse compression ratio / gain

Up to 600:1 (27 dB), Up to 150:1 (21 dB) for SCANTER 2201

Peak Sidelobe Lewel Ratio - PSLR

< - 45 dBp (Time side lobes)

Video Procesing

Type

32 bit floating point - Fully digital processing

Video out characteristics (IP network video)

Logarithmic - 8 bit, 4096 (4K) in azimuth, 4096 (4K) in range

Antenna rotation range

*) The full 200MHz is by default utilized by the transceiver. However, specific radio frequencies can be configured to satisfy bandwidth

6 to 48 RPM

limitations where less than 200 MHz can be allocated, e.g. 50MHz.

**) Target separation is defined as at least a -6dB dip between two targets of same size.

***) Dynamic range is the ratio between a largest nearby objects expected and a smallest distant objects to be detected according to IALA

Guideline 1111,
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6.1 Interfaces

Table 6-2. Interfaces
Power supply

Mains input 1 x 115 or 230 VAC + Neutral, 50 - 60 Hz, 250 Watt
Communication
100/1000 Mbit/s BASE-T - RJ45 1 pcs.
Streaming 8 bit UDP/IP network video or CAT-240 video
Ethemnet Control, monitoring and setup

NMEA 0183 (IEC 61162-1)
Plots and tracks from tracker (optional)

Antenna Interface

Antenna RF port

Waveguide IEC154 - UBR100 / EIA-WR90 - UG39/U

Antenna encoder

EIA-422 1K-8K ACP's + 1 ARP encoder input, 5 VDC encoder supply
alt: generalized NtM ACP's + 1 ARP, (N: 1000-8192 and M: <100)

Antenna control

Motor Driver

Variable speed control via LAN controlled frequency converter

3th party ant I/0

Start/stop, High/Low Speed, Status bit

Other
Trigger Programmable Pre, Post or Cower pulse. 1 pcs. RS-422
Vo Man aloft switch, Safety Loop, EMCON, AUXI/O
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6.2 Environmental specifications, directives and regulations

The radar transceiver is designed and tested to the following conditions:

Operational enviroment requirements

Table 6-3: Environmental specifications, directives and regulations

Temperature -25 °C to 55 °C + Solar Radiation IEC 60068-2-2
Humidity < 95% RH @ 45°C IEC 60068-2-3
Corrosivity category C5-M (Salt spray) EN ISO 12944-2
IP protection class IP 65 (Dust protected and water jets) IEC 60529
Shocks 25g, half sine, 6ms, 3 shocks in 6 directions IEC 60068-2-27 Ea
Solar radiation 1120 W/m?, 80h IEC 60068-2-9
Max wind speed 45m/s operational, 70m/s non-operational -
Hail 12.7 mm hail strike at 18 m/s -
EMC immunity Immunity for industrial enviroments IEC 61000-6-2
EMC emission Emission standard for residential enviroments IEC 61000-6-3

. Unwanted emissions in the out-of-band domain ITU-R SM.1541-2 Annex 8
Radio spectrum = = = -

Unwanted emissions in the spurious domain ITU-R SM.329-10

Safety

UL

IEC 60950 to be replaced by
IEC 62368-1 ED1

Acoustic noise

<45dBA)@ 1 m
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Table 6-4 Standard compliance

Approval /
Conformity Compliance Reference / Remarks
| Machinery directive 2006/42/EC
Certified . EMC directive 2004/108/EC

Low Voltage Directive 2006/95/EC
R&TTE Directive 1999/5/EC

Designed Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic
| to comply Equipment - RoHS - 2011/65/EC

. Underwriters Laboratories:
| Certified | IEC 60950-1:2005 (Second Edition), Am1:2009 + Am 2:2003

| IEC 60950-22:2005 (First Edition)
[
. National Telecommunications and Information Administration- NTIA
to comply
Designed China RoHS
to comply Environmentally safe for 25 years
} Designed Chinese Radio Transmission
| to comply Equipment Type Approwal

i — e =SSR = ———— =

i Designed 5 Telecommunication products in Brazil

wﬂANA’fl | to comply Equipment Type Approval
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7 Design, inspection, maintenance and repair

The analysis is based on parts count and parts stress methods, combined with long-term ex-
perience and statistics obtained from previous SCANTER radar families.

The overall MTBF figures include any faults, whereas the critical MTBF allows for non-critical

errors to be present.

MTBF and MTTR values in Table 7-1 are typical values and may vary due to environmental

conditions.

Time for preventive maintenance and access time is allowed in the availability figure. The
MTTR assumes experienced service technicians trained in maintenance of the SCANTER

radars by Terma.

Table 7-1: Design, inspection, maintenance and repair

Availability, reliability and maintainability analysis

Board/unit MTBF, MTBF, MTTR,
count hours critical hours hours
Antenna All Terma line array types 1 I 100,000 l 130,000 | 2
Antenna Interface Unit 1| 250,000 | 280,000 ] 1
Transceiver Unit: Power Amplifier Module, 80W SSPA 1 200,000 220,000 05
Transceiver Unit: Transmit Receiver Module 1 200,000 270,000 0.5
WG Assembly 1 1,000,000 | 1,000,000 0.5
PC Module 1 200,000 220,000 0.5
Power supply 1 150,000 170,000 0.25
10 board 1 200,000 220,000 0.5
Transceiver unit, total 36,000 41,000
Single system incl. Antenna and AlU 24,000 29,000 1
Redundant system incl. Antenna and AlU 15,000 82,000 1
Availability, Single system (including Downtime and MTTR) 99.95%
Availability, Redundant system (including Downtime and MTTR) 99.97%

Figures are based on a parts count analysis, combined with experienced values for alike products.

25°C Ambient temperature and 230 V mains supply assumed.

- 2 hours of downtime/year is allowed for preventive maintenance in the availability calculation.

- 0 hours of access time is allowed in the availability calculations.
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7.1 Maintenance schedule

Table 7-2: Schedule, preventive maintenance

6 months 12 months 2-5years 7 years

L ; Perform visual inspection of the entire
Entire installation | . ) . X
installation - repair observed damage
Heat sinks Perform visual inspection and cleaning X X
. *Perform visual inspection and cleaning *X
Transceiver cover )
**Replace if slack or crack X
Drain plug Xin
Repl .
(breather) eplace critical env) X
Transceiver Replace battery on PC Controller Board X

ET2 - Embedded tracker (optional)

General description

The Embedded Tracker (ET2) is a modern, knowledge-based tracker, which efficiently im-
plements the most advanced tracking algorithms. The ET2 is based on many years of inten-
sive product development and frequent tests with ail kinds of targets, ranging from swim-
mers, jet skis, and small RIBs to super tankers. Numerous tests have been made in numer-
ous countries and in many different kinds of weather conditions.

The purpose of the ET2 is to automatically identify target echoes in the radar image and to
describe the movement of each real life target as a confirmed track with associated track pa-
rameters, as illustrated in the figure below:

Figure 8-1 From real life through advanced video processing to confirmed track

Unique ID numbers are assigned to the identified targets, and position, speed, and course
are determined. The ET2 follows the track of each target by predicting and updating its kine-
matic state and other target-related features from scan to scan and makes this information
available to the radar image presentation and external users.
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The tracker is characterized as being a knowledge-based tracker, i.e. in addition to the actual
radar image, the tracker uses some predefined knowledge regarding target behavior in the

processes. Examples of this are discrimination between land and sea areas based on maps,
expected target echo returns, kinematics of targets, etc.

The ET2 executes on a PC board integrated in the transceiver and in the transceiver’s signal
processing hardware. A processing diagram of the ET2 is given in Figure 8-2. The radar vid-
eo is processed, followed by plot extraction, and the plots are sent to the tracking process.
The video, plots and tracks are streamed on a transceiver network port (a LAN port) to the
relevant track consumers such as e.g. a VTS Control Center display system and the optional

Service Display.

Figure 8-2 ET2 simplified diagram
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8.2 Plot extraction

8.3

1. Radar echoes in the individual radar cells are selected for plot formation if the echo
strength exceeds a certain video threshold.

2. Radar echoes, which are connected (i.e. are neighbors in range and azimuth), are col-
lected into a single plot.

3. Aplotis characterized by the position of its center-of-gravity, the uncertainty on this posi-
tion, the size in range and azimuth (the piot area), and the echo intensity.

4. Plots are passed on to the tracking process.

Detection is defined as the successful formation of a plot on a video echo. Plots are formed
on any substantial video echo, whether it is due to a wanted target (boats, ships, buoys etc.),
an unwanted target (wind turbines, birds, etc.), or a false alarm from noise-like echoes such
as sea and rain clutter or thermal noise. This may lead to fairly many plots per rotation. The
subsequent tracking process is used to discriminate plots on the wanted target from plots
originating from unwanted targets and false alarms.

A clutter map (a density map of false alarm plots) is a prerequisite for the tracking process.
An adaptive clutter map is maintained in the tracker. The adaptive clutter map is used to
augment each extracted plot with a clutter density estimate. This estimate is used in the data
36ssociate logic of the tracker to adjust the aggressiveness/conservatism in initiating a track,
terminating a track and maintaining a track.

The plot extraction takes place in the signal processing hardware (not the PC), thus making
full use of the radars signal processing resolution and of other features available in the “raw”
radar video.

Target tracking

Once the plots have been extracted, the tracker starts generating and maintaining track
information.

The plots with associated clutter density estimates are fed to a data associator, where the
track lifecycle process is initiated. The track lifecycle consists of the track initiation, track
maintenance and track termination.

When making predictions for the extrapolated positions of the target, the tracker utilizes an
Interacting Multiple Model tracking filter consisting of multiple interacting extended Kalman
filters:

1. Several predictions are made, based on different hypotheses for the target movement:
uniform motion, coordinated turn, etc. The predictions also include propagation of the
track covariance matrix.

2. An average prediction weighted with the probabilities of the different hypotheses is
calculated from the different predictions, and an elliptical search region is defined for the
next scan.

3. The tracker looks for the next plot within the calculated search region and makes plot-to-
track association based on a probabilistic model, taking into account the local clutter
density.

4. The tracker creates an internal model for the target behavior and maintains this model by
updating the probabilities throughout the track lifetime.
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Table 8-1: ET2 Tracker specifications
Tracking

Antenna rotation range 10 - 48 RPM

Plots, tracks and status

(SO IO pS TCP/IP - ASCII protocol

Targets
Number of plots/sec > 1000
Number of tracks > 500
Target speed range Up to 70 knots. SOG
Range Em/10m
Accuracy Azimuth 0.3°70.3°
(bias/precision) “Tourse 70°72.0°
Speed 0.5 knots / 2.0 knots

Complies to IALA Guideline No 1111

fergetseparation and IMO Resolution MSC.192(79)

Track and plot data on LAN

ID number Status

Radial range (slant) True azimuth

Latitude (WGS84) Longitude (WGS84)

Speed Over Ground (SOG) Course Over Ground (COG)
“Quality (STANAG 5516) Associated plot data

ASTERIX(CAT 10, 34, 48) Extended Terma format

Notes for Table 8-1

e Accuracies are valid for stable tracks on uniformly moving smali-point targets.
o Compresed pulse width < 12.5m assumed.
e Antenna azimuth beam width < 0.7° assumed.

* Above 12 nmi range, accuracy scales proportionally with radar instrumented range.

* The specified target COG accuracy is obtained for SOG higher than 10 knots.
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9 Radar Performance

9.1 Prerequisites

Performance evaluation is based on the definition described in IALA V-128 and associated

guideline G-1111.

The transceiver can be configured with standard antennas and typical use of the antennas

listed in Table 9-1.

Table 9-1: SCANTER antennas analyzed

Parameter 9'CO-HP-F-32 12'CO-HP-F-34 18'CO-HP-F-35 18'HG-HP-F-37 21'HG-HP-F-38
Senes SCANTER Compact SCANTER Compact SCANTER Compact SCANTER High Gain | SCANTER High Gain
Length ~ 9 feet ~ 12 feet ~ 18 feet ~ 18 feet ~ 21 feet
Polarization Horizontal Horizontal Horizontal Horizontal Horizontal
Beamshape Fan Fan Fan Fan Fan
Gain 232 dBi 234 dBi 235 dBi 237 dBi 238 dBi
Azimuth beamwidth 0.85° 0.60° 0.42° 0.42° 0.36°
Vertical beamwidth 16° 16° 16° 11° 11°
Tilt 0° 0° o° -1.5° -1.6°
Rotation range 10-30 RPM (fixed 24) 10-30 RPM (fixed 24) 10-30 RPM (fixed 24) 6 - 48 RPM 6 - 48 RPM

9.2

IALA performance

Performance is summarized in compliance with the typical performance described in IALA G-
1111 for Basic, Standard or Advanced applications. Performance is dependent on the type of
antenna used in the configuration, as listed in Table 9-2.

Table 9-2: IALA compliances, SCANTER 2202

Antenna type

12 feet 18 feet 18 feet 21 feet
Compact Compact High Gain High Gain
Basic Standard Standard Standard
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10 Radar Service Tool (RST)

10.1 General description

The transceiver is managed through the RST running on a laptop or a PC connected to the
radar LAN. The RST is able to connect to all transceivers available for the operator via the
LAN.

The RST provides the user with a consistent look and feel across the various features im-
plemented. It supports different perspectives, where each perspective corresponds to a par-
ticular arrangement and subset of RST windows (views). The user may define, store and re-
call individual perspectives.

10.2 Features

10.2.1 Tools

In addition to the live radar video, the RST provides operator tools to the user, such as A-
Scope, EBL, VRM, continuous zoom, histograms, primary-, secondary- and AlS tracks, plots,
maps, etc. (depending on availability).

WO AN & hr|avle- 2] -0

L A
[— Show all history tracks

i 7
Toggle own unit bar —l

Toggle EBL/VRM bar Daiete all tracks
Yoggle range rings ——— _— | L Track annotationleve
Zoomin ————— | ————— AIS annotation level
# Zoomout - — — - - Show all veasiors
Reset offset andzoom — — e - — — - Show alf markers

Yoggle World Wind Maps ——————————

ST

Figure 10-1 PPI view and operator tools

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.

COMPANY UNCLASSIFIED \



COMPANY UNCLASSIFIED
SCANTER 2200 Series Surveillance Radar ' ‘

Doc. no: 902200-DP, Rev: F Page 40 of 42

These operator tools are available to allow the user to perform a more detailed analysis of
the system performance. Display of track data is possible by mouse-clicking on the individual
target, in combination with a right-click menu (if tracker is installed).

10.2.2 Views and Perspectives

A view is an interactive window allowing the user to operate and handie the radar system.
When launching the RST program for the first time, the default perspective is as shown in
Figure 10-2.

T em ok e e e et

)

T oy | 3 ot (FBUASE] 5 a1 T

SIS Somdlsueings o =3 W iasgl 28 2

g ".. g
Popare eha ww sl
A2 ““-‘;é;‘i‘:‘a’?' ket

Figure 10-2 Default perspective

Three other perspectives are pre-defined and may be selected and modified by the user.

10.2.3 GeorefMaps

The GeorefMaps tool is a helpful auxiliary tool for setup and analysis. The PPI view shows
the radar video together with an aerial map.

N
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Figure 10-3 GeorefMap — example

10.2.4 Parameters

Access to all necessary parameters in the radar configuration is available through the RST.
The access level can be specified to be for Operator, Service or Debug.

10.2.5 Errors and Warnings
The RST provides status on radar functions and performance as well as detailed status on all
modules in the system.

10.2.6 User Documentation

The RST can display setup and maintain information in form of documents stored in the
transceiver.
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11 Abbreviations

ACP Azimuth Count Pulses
ACU Antenna Control Unit
AlU Antenna Interface Unit
ASL Above Sea Level
AtoN | Aids to Navigation
BITE Built-in Test Equipment
COG Course Over Ground
CS Coastal Surveillance
ET2 Proprietary Embedded Terma Tracker
GPS Global Positioning System
HCP Horizontal / Circular Polarization (switchable)
HP Horizontal Polarization
IALA International Association of Lighthouse Authorities
IMM interacting Multiple Model tracking
IP Internet Protocol
LAN Local Area Network
LNFE | Low Noise Front End
MDS Minimum Detectable Signal
MHT Multi-Hypothesis Tracking
MTBF | Mean Time Between Failures
MTTR | Mean Time To Repair
nmi Nautical miles (1852m)
PPI Plan Position Indicator
PSLR | Peak Sidelobe Level Ratio
RF Radio Frequency
RH Relative Humidity
RPM Revolutions Per Minute
RST Radar Service Tool (proprietary)
RxTx | Radar Transceiver
SAR Search And Rescue
SOG Speed Over Ground
SSPA | Solid State Power Amplifier
VTS Vessel Traffic Services
WG Waveguide
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Record of Changes

ECR/ECO Description Rev  Date
Released A 2009-11-23

31663/59294 Release according ECR/ECO B 2011-08-31
Updated with ET2 specifications B1 2013-11-27
Updated MTBF table B2 2013-11-27

51341/71369 Updated with new software features including STC C 2017-06-26

curves and cross coupling, removal of elaborate ET2
description, MTBF table updated, dehydrator added,
Approval table updated, error corrections

52841/72510 General text and figure improvements, and error cor- D See front page
rection. Update of Main Spec. and Interfaces tables,
including addition of Accuracy and Start-up time. New
MTBF table. Removal of SSPA reliability section.
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1 Introduction
1.1 Purpose

1.2

1.3

This document serves as overall product specification for the SCANTER 5102 Radar System
intended for Vessel Traffic Services (VTS) and Coastal Surveillance Service (CS) applica-
tions.

The SCANTER 5102 VTS and CS radar provides surface surveillance and optional Doppler
based processing. The design ensures detection and tracking of very small non-cooperative
targets in extreme environments and harsh weather.

Application

This document may serve as reference in quotation and contract preparation. It describes the
radar system configuration and includes detailed specifications for the Transceiver and relat-
ed service features. Please refer to separate documents regarding antenna system and other
system components details.

Within the basic configuration, a number of add-on features are available to fulfill the cus-
tomer application. These are specifically mentioned where relevant.

Note that illustrations are for visualization only.

Terma aims to improve the product family continuously and consequently reserves the right
to revise product characteristics without notice.

SCANTER 5102 at a glance

The SCANTER 5102 Radar System is an X-band, 2D, fully coherent pulse compression ra-
dar, based on Solid State transmitter technology with digital software defined functionality.
Figure 1-1 shows an example of a SCANTER 5102 radar image and Figure 1-2 shows the
transceiver.

Figure 1-1 SCANTER 5102 radar image in a harbor environment

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.
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The SCANTER 5102 meets the requirements for professional VTS and CS services, where
quality and durability is significant. Surface coverage is provided even in harsh weather con-
ditions.

A variety of antennas is available to match the requirements for different sites and applica-
tions.

Terma’s solidly proven Frequency Diversity (FD), Time Diversity (TD) and advanced video
processing gives a truly high-end surveillance radar system.

The low temperature Solid State Power Amplifier (SSPA) transmitter technology optimizes
the investment, and the long-life transmitter ensures high reliability and availability. The avail-
ability is further enhanced with provision of graceful degradation.

A receiver with superior dynamic range provides full range high resolution, loss-free, clear
and detailed radar pictures, in all weather conditions, with no need for operator intervention.

L SCAITER B
51620

Figure 1-2 SCANTER 5102 Transceiver

High-speed sampling is made on intermediate frequency level (before demodulation), and all
subsequent handling of signals, filtering, pulse compression and optional MTI processing
based on Doppler shift is performed digitally. Advanced Constant False Alarm Rate (CFAR)
techniques and intelligent noise reduction, provide high definition radar images with no need
for further processing.

An add-on embedded tracker, utilizing knowledge-based tracking and the interactive Multiple
Model extended Kalman tracking filter, provides the ability to track small, agile targets in se-
vere weather conditions and, at the same time track large vessels using the same tracker
software.

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.
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Information to track surface targets is obtained from a combination of normal and Doppler
processed signals. Information to track airborne targets is primarily obtained from the Dop-
pler processed signals, but supplemented by normal radar signals to follow targets with no or
low radial velocities e.g. helicopters.

Antenna
System Unit

Man aloft

switch

Antenna SCANTER 5102 Radar Service
Controf Unit {ransceiver Tool

Power I

IfO (video, azimuth, tngger, . o
TX-inhibit, senal) % Adt-on feature

1P petwork
1Syt u redundant,

Figure 1-3 Simplified system components schematics

Communication interface to the Transceiver is established via a standard IP network (LAN or
WAN), which provides network radar video, plots, tracks, control etc. Conventional digital and
analog video is also available.

Service information is obtained via the front panel display and/or the IP network. The radar is
as standard defined for surface surveillance, with the possible addition of features for track-
ing and other options, shown in Figure 1-3 and listed in Table 1-1, allowing optimum flexibil-
ity.

The Radar Service Tool provides access to powerful radar imaging, control, Built-in Test
Equipment (BITE) measurements and error handling.

Detailed descriptions of the SCANTER 5102 radar sensor system can be found in the docu-
ments listed in Annex A.

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.
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Table 1-1 SCANTER 5102 Overview

Featuring
Surface Coverage, Normal Radar
Supplemented by Coherent (MTI) processing

Techniques

2-D, Fully Coherent, Software Defined Functionality, Solid State, Pulse Compres-
sion Radar

Frequency Diversity and Time Diversity with Automatic Adaptation to the environ-
ment

@

Transmitter with programmable power, also in sectors ®

FiveStepVideoPassing™

Frequency
Programmable frequencies within 9.0~-9.2 GHz or 9.225-9.5 GHz ®
Up to 16 sub bands ®
- _JW_T;;nsmmer — " = A=

Programmable, equivalent pulse power up to 75 kW (using pulse compression)

Receiver

Digital Sampling on IF, 2 140 dB amplitude span of signals handled

Embedded Tracker 2 and plot output
Surface, 500 tracks

External interfaces

Analog, Digital and IP network radar video ®
Control and monitoring through IP network

Serial communication ports 8
Design B - -
Open architecture, wall mounted, ruggedized housing ©
Antennas n Bl il

12’ or 18" Compact - HP
21" Large Aperture - HP, CP
18" or 21" High Gain - HP, CP or switchable, Fan or Cosec?

© Standard feature  © Add-on (optional) feature

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on 'the front page.
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2

VTS & CS application

The SCANTER 5102 Radar offers superior performance through intelligent design and ad-
vanced processing, tailored for VTS and CS applications.

The SCANTER 5102 provides best in class detection performance as a versatile and flexible
radar for use in:

o Control and Monitoring of Vessel Traffic
e Surface Surveillance

e Search and Rescue

Figure 2-1 Operational Terma radar system

VTS and CS authorities are constantly challenged by the growing demand to more efficiently
monitor the vessel traffic at sea and to detect illegal activities in the maritime environment
such as:

e Smugglers in very fast speed boats

o lllegal immigrants traveling in small slow-moving boats

o Boats and personal water craft with hostile intentions e.g. piracy
¢ lllegal Fishing

¢ Polluting vessels

The small size of some of the targets makes these difficult to detect, easy to overlook or mis-
take for birds or sea clutter. Trying to avoid detection, non-cooperative targets often hide be-
hind larger ships, try to hide in the radar shadow created by large structures, or take ad-
vantage of difficult weather conditions by traveling in high sea states, at night, in rain or fog.

2

d

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to therestrictions reférenced o~ “e -t page.
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21

2.2

23

24

Figure 2-2 Key application usages

Control and monitoring of vessel traffic

The SCANTER 5102 is compliant to IALA V-128 Recommendation and IALA 1111 Guideline
for VTS. The SCANTER 5102 is superior in its sea surface detection capabilities enabling re-
liable detection and tracking of all targets.

Surface Surveillance

The SCANTER 5102 is superior for surface surveillance by detecting and tracking small tar-
gets from close range up until the radar horizon, subject to weather and multipath conditions.
Coherence, FD, TD and advanced processing techniques support operation in all weather
conditions. Well-proven clutter processing techniques improve detection ability for all targets.
Utilization of the optional Doppler shift further enhances detection of fast targets moving ra-
dially due to their speed difference from clutter.

Search and rescue

The SCANTER 5102 is excellent for Search and Rescue (SAR) operations, especially in
poor weather conditions, and where time is critical. The SCANTER 5102 has proven to be
able to detect, and track (optional), targets as small as a swimmer while simultaneously
providing situational awareness by tracking the rescue effort.

Single transceiver system configuration

A complete radar sensor system (see Figure 2-3) consists of a Transceiver, an Antenna Con-
trol Unit (ACU) and an Antenna system unit. Radar Service Tool software handling radar vid-
eo imaging, control, set-up, BITE etc. are also included. A PC for running the software may
be added either as rack mounted PC or as a portable solution.

An embedded plot extractor and tracker can be integrated as add-ons in the transceiver.

The Transceiver is a one-box wall-mounted unit with all 1/O interfaces at the bottom of the
housing except the wave-guide flange, which is located at the top of the housing.

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject {6 the Testrictions referenced on the front page.
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Radar video is available as |P network video, digital video, and analogue video. Control,
monitoring and setup are accessible through the IP network. Serial communication ports and
auxiliary 1/0O ports are available for connecting peripherals e.g. GPS, a meteorological station
or an NTP server for time synchronization.

Mains power supply to the Antenna unit is provided by an ACU controlled by the Transceiver.
Antenna unit status, encoder signals, and man aloft switch are connected directly to the
Transceiver.

___________________

..............

Transceiver

Radar Service Tool

- Embedded
o Tracker
Module iy

Antenna Control
Unit- ACU

{P network

{Single or redundant)

sk Add-on {eature
Digital video IP Network video
Analogue video Plots and tracks %
Serial communication ports Control, monitoring, and setup
Aucxiliary /0 AlS and map interface
Tx inhibit

Figure 2-3 Single Transceiver system configuration

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.
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2.5 Redundant system configuration

The SCANTER 5102 redundant configuration (see Figure 2-4) is fully redundant in respect to
all transceiver functions. Features include automatic switchover (only once) in case of failure.
Furthermore, fallback modes for “graceful degradation” are implemented in each transceiver.

Ain TR
! §C0 Waveguide
® @ aQweeieswa | e
Man Aloft
Switch
Transceiver Transceiver
Radar Service Tool
trmbedded
© i Tracker
; - Maodute 5
~ Antenna Controt
- Unit - ACU

IP nEtwart ’
(Ssnigha Or raduncant)

Digital video IP Network video

Analogue video *

Serial communication ports Control, monitoring, and setup gizdd-on feznve
Auxiliary 110 AIS and map interface

Tx inhibit

Figure 2-4 Redundant system configuration

Waveguide switch and dummy loads are installed externally to the Transceivers on a metal
frame.

The optional embedded trackers in each transceiver are independent, i.e. the tracks from the
two embedded trackers are not correlated.

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on‘the front page.
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2.6 Options

2.6.1 ET2 - Surface tracker

The SCANTER 5102 surface tracker is a built-in tracker running on a dedicated PC, integrat-
ed into the transceiver. The tracker is fed the radar video from the system and analyzes the
images, detects moving objects and tracks these objects by providing, position, speed and
course information etc. The option includes both the tracking software and an additional PC
module in the transceiver.

2.6.2 Doppler based processing

The Doppler based processing option uses a Moving Target Indicator (MTI) filter to separate
moving targets from background clutter and provide an additional video channel with moving
objects. The option includes an additional processing board in the transceiver.

2.6.3 Target classification

If the optional ET2 — Surface Tracker is selected, it is also possible to have target classifica-
tion. This option enables upload of target classification configuration files and makes it possi-
ble to distinguish between e.g. aircraft, large vessels, birds and small fast or slow moving
boats.

2.6.4 Cross coupled video

The cross coupled video option allows cross coupling of radar video between redundant
transceivers. For more details see section 4.11.

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.
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3 Product characteristics

3.1 Main specifications

Table 3-1 Main specifications

Main

Main type features

Frequency band

2D fully coherent pulse compression radar

Software defined radar - Fully digital

2 channel time and frequency diversity

50 W SSPA. Up to 1500:1 compression and 100 us chimps
9.0 GHz t0 9.2 or 9.225t0 9.5 GHz

Frequency sub-bands

Software defined, up to 16 carriers (6 within same profile)

Number of profiles

16

Instrumented Range

Up to 96 nmi (Profile dependent)

Minimum Detection Range - MDR

30 m (Measured from the antenna)

Range cell size

3 m or 6 m (Programmabie)

Target separation at video level, range

Target separation at video level, azimuth

Better than 12 m (3 m cell size) or 24 m (6 m cell size)
@-6dB
£s50.57°(15 m @1500m) @ -6 dB, point targets, 21' HG

antenna

Range accuracy at video level

Precision: < 2(Range cell size)

Trueness: < (Range cell size) + 0.0005(Inst. Range)

Azimuth accuracy at video level

Precision: < 2:360°%4096 = 0.176° D
Trueness: < 360°%4096 = 0.088° (encoder res. 2 4096)

Peak Sidelobe Level Ratio - PSLR

> 60 dB - SNR limited (Time side lobes)

BITE measurements

Time synchronization

Fully integrated in all modules

NTP Server or GPS receiver

SNMPv1 and SNMPv2c¢ is supported. Basic control and

SNMP
monitoring MIB available.
From physical power on < 3 min
Start-up time )
From Standby state < 1 min
Embedded tracker module Option
Target classification Option
Doppler based processing (MTI) Option

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.
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Transmitter

High efficiency Solid-State Power Amplifier - SSPA

Type Low voltage and low temperature
Long-iife with graceful degradation
Modulation type Frequency - up to 40 MHz bandwidth per transmitted

signal (linear or non-linear)

SSPA RF peak/average/Equivalent power

Duty cycle

Up to 20%

Chirp duration

150 ns to 160 us - Short, medium, long

Chirp Repetition Frequency - CRF

1 up to 20 kHz

Stagger

Up to 50 %

Sector Transmission

|  Sector blanking and adjustable power level with 0 216 dB
| attenuation in up to 16 sectors, sector size 1 - 359°

Receiver

Type

Dual channel - Superheterodyne
14 bit IF sampling @ 400 MHz

Overall dynamic range

> 140 dB - Amplitude span of signals handled

Noise figure - Low Noise Front End - LNFE'

2.5 dB typical

Sensitivity time control (STC)

>50dB

Minimum Detectable Signal - MDS

- 130 dBm equivalent after pulse compression?

Pulse compression ratio / gain

Up to 1500:1/~ 32 dB

MTI improvement factor>*

35 dB typical (Ground clutter)

Sub-clutter visibility®*

25 dB typicai

Performance monitoring and measurements

Forward power, reverse power and noise figure

Video processing

Type

32 bit floating point - Fully digital processing

FiveStepVideoPassing™

Side lobe suppression, CFAR, Pulse & sweep integration
and clutter discriminator

Video outputs

8 bit IP network video, 8 bit digital LVDS and analogue

Video characteristics

Logarithmic - 8 bit ~75 dB

' The LNFE acceptance criterion is a noise figure of maximum 3 dB. For performance calculation purposes, additional
2.2 dB shall be used for losses in the internal waveguide system: circulator, limiter etc. Refer to 695523-TF for further

details.

2 Verified by calculation

3 Only applicable for MTI (Doppler option)
4 Optional

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.
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3.2 Physical appearance

RF waveguide

intake

Figure 3-1 Wall mounted Transceiver dimensions

Table 3-2 Mechanical dimensions

Single systém

) =77 kg net.
Weight S .
. =120 kg packed for transportation
hxwxd 990 x 497 x 305 mm installed
height x width x depth | =610 x 660 x 1150 mm packed for transportation
Redundant system
) = 165 kg net.
Weight = )
| =220 kg packed for transportation
HxW x d* | 1530 x 1130 x 350 mm installed on alu-frame
Height x Width x Depth | = 610 x 1300 x 1700 mm packed for transportation

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front pag
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3.3 Performance S

For a SCANTER 5102 system, the coverage is determined by a combination of antenna
characteristics, antenna height, installation constraints and environmental characteristics.
The SCANTER 5102 system meets the range performance and target separation require-
ments for VTS as set out in the IALA recommendation V-128 and 1111 guideline. The re-
quirements are met to the standard level, depending on the selected antenna to go with the
SCANTER 5102 transceiver.

In order to meet the target separation requirements an 18’ or a 21’ linear array antenna
should be selected to get a sufficiently narrow azimuth beam width. The combinations shown
in Table 3-3 are proposed to meet the range performance requirements.

Table 3-3 Radar Sensor Configurations

IALA V-128 / |ALA 1111 Performance Recommendations Configurations

Recommendation Level Antenna Transceiver
Advanced 21' HG-HP-F-38 SCANTER 5102
Standard 18' HG-HP-F-37 SCANTER 5102

Perform Special require-
ments, such as combined surface and air coverage and built-in tracking of these targets, may
mean that another antenna from Terma’s portfolio might be optimal together with some of the
add-ons to the standard SCANTER 5102 configuration.

The use and/or disclosure, etc of the contents of this document {or any part thereof) is subject to the restrictions referenced on the front page.
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4

Technology, functions and features

Built on the flexible, versatile design, proven performance and quality heritage from previous,
non-coherent SCANTER radars, the SCANTER 5102 introduces fully digital signal pro-
cessing and solid-state technology.

SCANTER 5102 uses fully coherent, pulse compression technology to get best in class reso-
lution and radar image quality. The radar transmits chirps, at different intervals, with frequen-
cy sweeps generated by a digital synthesizer. The chirps are upconverted to X-band fre-
quencies and the output power is generated by a microwave SSPA.

In order to support full frequency diversity, the receiver has two channels, receiving different
frequencies. The signals from the two receiver channels are sampled in 14 bits at 400 MHz,
yielding a stream of 11.2 Gbit/s of raw data. This data stream is input into the processing
chain, which uses multiple Field Programmable Gate Arrays (FPGA) in a modular configura-
tion, to perform the calculations and data reduction needed to provide clear images with low
probability of false alarms.

All, but the transmitter amplifier and receiver front-end, are purely digital. The necessary pro-
cessing power is added in the form of plug-in Common Platform 4 (CP 4) processing boards
(see Figure 4-1). The CP 4 boards are identical in hardware, but are programmed differently,
according to the desired functions.

Figure 4-1 SCANTER 5102 CP 4 processing module

The Transceiver contains a number of Line Replaceable Units (LRUs), as illustrated in Figure
4-2. The LRU’s are common in all the SCANTER 5000 and 6000 products and are therefore
produced and supported across the complete product range, during their lifetime.

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front pag
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Waveguide assy

SSPA
RxTx

RxTx controller

Blower assy

PC carrier board
Crate assy

Common platform 4
board (CP4)

Future expansion
Power supply

External 1/O board

Figure 4-2 Interior of the SCANTER 5102 Transceiver

L1
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4.1 Functional description

The transceiver is the central component in the radar system (Figure 4-3). It is connected to
the external signal distribution through single or redundant IP network(s). Serial communica-
tion lines are available, allowing easy integration into other sub-systems. The video outputs
are available in analog, digital and P network formats.

The transceiver utilizes frequency modulation (chirping or frequency sweeping) and pulse
compression to increase the range resolution as well as the Signal to Noise Ratio (SNR).
This allows for transmission of long frequency modulated chirps with relative low peak power,
while achieving high range resolution and probability of detection.

&

Azimuth encoder,
Man aloft switch
and Antenna unit status

idan alof
switch

Transceiver

Recsiver
Two Channels

Radio
Controller

Common Platform Embedded ,
Controller PC Board(s) - CP4 Tala r

Power 110 IP network
7 Vv
Digital video Network video
Serial communication ports Piots and tracks %
Auxiliary 110 Control, monitoring, and setup
EMCON and Tx inhibit AlS and map interface
Addon feauxe USB & SFP

Figure 4-3 Transceiver block diagram

The receiver has two channels in order to support simultaneous reception of two frequency
bands. Optimum SNR performance is ensured by low noise ampilifiers.

The required frequency band depends on the application and is selected, by the Digital Fre-
quency Synthesis unit. The signal is generated in the Radio Controller and up-converted to
Radio Frequency (RF) in the transmitter. The receiver automatically tunes to the transmitted
frequency bands, down-converts to Intermediate Frequency (IF) and passes the received
signal to the Radio Controller, which samples the signals.

The use and/or disclosure, etc. of the contents of this document (or any part thereof} is subject to the restrictions referenced on the front page.
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4.2

Highly advanced proprietary processing techniques follow, providing normal radar video as
well as (optionally) Doppler processed radar video. The video signal is converted to logarith-
mic scale before making it available for tracking and image presentation.

The transceiver delivers IP network video (recommended video interface) as well as digital
video. In order to maintain compatibility with existing radar installations the transceiver can
also deliver analog video.

Embedded tracking is available as an option (with a separate plug-in module), making plots
and tracks available on the IP network.

Integrated BITE performs continuous monitoring of the radar during startup and operation.
This includes temperatures, voltages, signal activity, key performance parameters etc. The
receiver noise figure and forward and reverse power levels are used for performance moni-
toring.

Software defined functionality

Muitiple types of SCANTER radars are based on the same hardware modules and can there-
fore utilize identical core software architecture. This ensures commonality and increases ro-
bustness. Furthermore, the architecture enables a high level of test-ability, ensures deploy-
ment flexibility and makes it easy to add new functionality.

This in combination with the use of muitiple, identical and powerful, common platform pro-
cessing modules leads to the concept “Software defined functionality”.

A variety of radar signal processing techniques are included to meet increasingly difficult
challenges. Multiple functions, such as automatic adaptation to weather scenarios etc. are
performed simultaneously.

Functions relevant for the individual application are invoked as appropriate. It is also possible
to switch between different modes of operation by modifying both the synthesized transmit
waveforms and receiver signal-processing tasks, even on the fly. Additional paraliel coherent
transmit and receive channels enables the FiveStepVideoPassing™.

In summary, the radar Transceiver is configured to fit the application scenario, and adapta-
tion to the environment is highly automated.
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4.3 SSPA - Solid State Power Amplifier

The Solid State Power Amplifier (SSPA) modules for the SCANTER radars are designed us-
ing traditional GaAs Monolithic Microwave Integrated Circuit (MMIC) power transistor amplifi-
ers. The Power Amplifier (PA) module contains eight power transistors. The PA amplifies the
signal to be transmitted and produces 50 W of peak power.

The Power sector mode feature allows the SSPA output power to be adjustable in azimuth
sectors. This is achieved by sector wise attenuating the input signal into the SSPA from the
transmitter.

Figure 4-4 50 W SSPA unit with four PA modules
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4.3.1 SSPA graceful degradation

Careful integration of several power transistor modules ensures limited SSPA failure in the
event of a loss of one or more individual power transistors

This means that loss of a single or a few power transistors will only result in a marginal drop
of performance. However, the power transistors loss will be reported by the BITE system. It
is therefore possible to design a system with a margin allowing for one or more failed power
transistor and postpone replacements until it becomes convenient.

Figure 4-5 illustrates the relation between loss of modules, peak power and free space range
performance of the radar.

The free space range performance assumes line of sight from radar to target and excludes
any influence from propagation, clutter or precipitation.

The below figure shows that at 50 % of power transistors in failure, 25 % output power re-
mains, however, 70 % of the free space range is achievable.
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Figure 4-5 Free space range vs. power transistor failure
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4.4 Frequency and Time Diversity

The effect of the Terma SCANTER Frequency and Time Diversity processing is to reduce
fluctuation of the echoes from desirable targets, and thereby enhancing targets relative to
clutter. In combination with full coherence and pulse compression, the radar images become
crisp and clear.

The transceiver operates with Frequency Diversity (FD). FD is sequential transmission on six
different frequencies followed by recombination of the echoes from the different frequencies.

Each of the six different base frequencies are frequency modulated with chirps. Three chirp
lengths are utilized. A long chirp to increase RF energy for long-range detection, short chirps
to ensure high definition short-range detection, and medium chirps to cover the range be-
tween short chirp maximum range and long chirp minimum range.

The frequency diversity enhances detection of very small targets like rubber dinghies, even
under unfavorable weather and climatic conditions.

The primary advantage of Frequency Diversity operation is that target fluctuations are re-
duced after integration of signals from independent pulses. FD also removes second time
around echoes and improves interference resilience.

The use of modulated RF and multiple chirps on a slotted waveguide antenna will result in
the actual beam directions being different from the antenna direction (and the apparent bear-
ing of the target). This is illustrated in Figure 4-6. The beam offset due to frequency is illus-
trated by colors (yellow and green). This phenomenon is called squint.

» Rotation

Squint |-

Figure 4-6 Frequency Diversity and Time Diversity concept

The offset due to transmission timing and rotation (with same frequency component) is
shown by indexes (t, and to+At) in Figure 4-6. The return signals, corresponding to a given
antenna direction (dashed line in the figure), need to be combined and corrected by align-
ment in range and in azimuth.

The linear array antenna with the SCANTER 5102 will transmit the chirps of the six carrier
frequencies in different directions as illustrated Figure 4-8. The targets and clutter will be hit
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by the independent beams at different times as the beams corresponding to different carrier
frequencies are separated by the difference in squint angle.

Figure 4-7 Squint of slotted waveguide antenna

The additional benefits from correlation, integration, and time delay due to the squint leads to
improved performance compared to single frequency only.

Figure 4-8 shows a typical transmission pattern. The boxes on the figure represent the indi-
vidual chirped pulses. The chirp pulse width is illustrated by the width of the boxes (long,
medium, and short chirps). The color of the chirps represents the base frequency (six distrib-
uted along the ordinate). The abscissa shows relative time.

A Frequency

Figure 4-8 Typical transmission pattern

The long, medium and short RF chirps are transmitted immediately after one other. Clutter
usually has rapid RCS variations. This means that radar echoes from clutter will average ra-
ther than add up between illuminations of the beams with different carrier frequencies.

The RCS of actual targets is usually constant within consecutive sweeps, consequently tar-
get echoes will add up rather than average. This processing reduces target fluctuations and
enhances target paints relative to clutter, resulting in a more stable video presentation. The
illumination time between chirps with different base frequencies due to frequency dependent

squint is typically 20-40 ms. Sea clutter typically varies more rapidly, especially during heavy
wind conditions.

Time
—

Compared to traditional scan-to-scan correlation, this process enhances targets without the
risk of losing fast moving targets in the scan-to-scan correlation process.
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4.5

4.6

The squint phenomenon is thereby turned into an additional advantage, in effect providing
both Time and Frequency Diversity.

The benefit of the reduction in target fluctuations is highly dependent on the target character-
istics. However, based on Terma'’s experience with different and challenging weather condi-
tions, the performance improvement when detecting small fluctuating targets is approximate-
ly 8-10 dB, when Frequency Diversity is combined with slotted waveguide antennas.

The SCANTER radar obtains full benefit from the Frequency Diversity by automatically
adapting the dynamic characteristics to actual weather/location situations.

Full coherency

SCANTER 5102 is a fully coherent system utilizing amplitude and phase information during
transmission and reception. A single, phase stable oscillator is used as the source for both
transmission and reception RF circuits. The pulse compression technique aligns the signal
allowing the receiver to compare the phases of the received echoes from chirp to chirp and
thereby detect if targets are moving or not , utilizing the Doppler shift.

Doppler based processing is available as an option. This improves detection of radial (i.e. in
range along the same bearing) moving targets and with speeds different from clutter.

Pulse compression

While magnetron-based radars are capable of transmitting pulses of many kilowatts of pow-
er, a solid-state radar has a much lower peak power. In order to illuminate a target with suffi-
cient energy for detection a solid-state radar has to transmit much longer chirps to achieve
similar average power.

To avoid significant loss of range resolution, advanced signal processing is necessary. The
SCANTER 5102 transceiver utilizes frequency modulation (chirping or frequency sweeping)
and pulse compression to increase the range resolution as well as the SNR.

Equivalent
compressed

power Transmitted Chirps with

A A N Power frequency sweep

i " Transeitier

Antenna

,{8‘ >

~ Receiver /
_ Processing

~—p Time

Received Echo
Figure 4-9 Simplified sketch of the pulse compression principle

When closely separated targets reflect these chirps, the frequency content of the echoes
from the different targets, at a given time, will be different as illustrated in Figure 4-9.

Pulse compression is performed in the frequency domain. By pulse compression, the SNR
and resolution is improved by the pulse compression gain, a factor, equivalent to the chirp
length multiplied with the effective bandwidth of the transmitted chirps.
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A special feature of the pulse compression technique is that the resulting radar signal-to-
noise ratio (SNR) is independent of the resolution bandwidth. The resulting SNR is therefore
proportional to the transmitted power divided by the overall receiver noise figure. In conse-
quence, the bandwidth is configurable e.g. to minimize the clutter power, bearing in mind that
too fine a resolution will introduce a straddling loss. In other words, the radar sensitivity is de-
termined by the transmitted power (chirp or pulse length), as in normal pulse radar, but the
resolution can be selected freely as long as range straddling loss is avoided.

A drawback from the transmission of long chirps is an extended minimum range - the radar
is blind during transmission. In order to compensate for this, the radar uses a mixture of
short, medium and long chirps. Because there is a short delay between transmission and re-
ception of an echo from a target close to the antenna, short chirps are used for short ranges.
However, since detecting small targets at long distance requires more energy, long chirps
are used for long distances while medium chirps are used for covering the intermediate
range. This is illustrated in Figure 4-10.
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Figure 4-10 Principle sketch of transmission sequence

Up to six frequency bands in each of the 16 profiles can be used and the sequence of pulse
patterns is fully software defined and can be adapted to the actual situation. The chirp com-
bination (Transmission sequence) is defined as part of the individual profile set-up.

By nature, pulse compression will create time sidelobes in a radar image (see Figure 4-11).
These are imperfections in range, where a target will appear with “artificial” targets before
and/or after the actual target. Similar effects may appear in azimuth and are called antenna
sidelobes.

Sidelobes are unwanted, as they will limit the size of small Radar Cross Section (RCS) tar-
gets that can be detected next to large RCS targets. The ratio between the peak level of the
target and the highest time sidelobe is called the Peak Sidelobe Ratio (PSLRY).

The use and/or disclosure, etc. of the contents of this document (or any’part thereof) is subject to the restrictions referenced on the front page.



SCANTER 5102 VTS & CS Radar

Doc. no: 615102-DP, Rev: D Page 28 of 53

Traditionally this may be a severe limitation in pulse compression radars. However, a new
proprietary approach that overcomes this has been developed for the SCANTER 5102 radar.

The result is that time sidelobes are strongly reduced, in the order of 60 dB below the peak
level.

Traditional radar.
. Terma radar.
Unwanted sidelobes Clean target echo

Range sidelobes

Antenna sidelobes

Figure 4-11 Traditional and Terma SCANTER sidelobe behavior
4.7 Sub-clutter visibility with Doppler based processing option

Sub-clutter visibility in the Transceiver is obtained by discrimination of speed based on the
Doppler shift in the received coherent signal.

The Transceiver supplies two channels at the same time: Normal radar Doppler based pro-
cessed radar.

Shoreline Land r;lutter Moving target

Figure 4-12 Normal radar video (left) and Doppler based processed video (right)

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.



SCANTER 5102 VTS & CS Radar

e

4y

Doc. no: 615102-DP, Rev: D Page 29 of 53

4.8

Stationary targets such as earth ground clutter (land, buildings, etc.) will be dominant at zero
or low Doppler frequencies, while targets with faster radial speed will produce higher Doppler
shifts.

Stationary targets and clutter are suppressed by the use of a series of proprietary adaptive
MTI filters and correlators. Special proprietary algorithms adjusts the filters to the speed of
sea and rain clutter, suppressing clutter even if it is moving, resulting in a clean and crisp
display of moving targets only (see Figure 4-12).

4.71 Enhanced surface target detection

For surface radar applications, the utilization of Doppler information is substantially different
from the techniques used for air surveillance:

¢ Speed differences between targets and surroundings are much smaller and discrimi-
nation is therefore less efficient.

o Targets of interest on the surface will often move tangentially or with low radial speed
for prolonged periods and in such cases, they will be completely suppressed in the
Doppler based processed video.

¢ Most small surface targets have radar cross section virtually independent of their as-
pect angle, hence large echoes cannot be expected for small tangentially moving sur-
face targets.

Surface surveillance radars relying predominantly on Doppler information may therefore ap-
pear as unstable in operation and detection. In consequence, the SCANTER radar series uti-
lize both:

e Basic detection of surface targets based on non-Doppler processed (Normal Radar)
signals e.g. with scan-to-scan correlation techniques.

o Supplementary utilization of Doppler processed signals for detection of surface tar-
gets is added in applications where additional performance can be obtained.

A weighted combination of the two channels is forwarded for presentation and tracking.

Power Sector Transmission

In order to avoid interference from strong echoes from large stationary targets like buildings
and mountains and to reduce the risk of interfering with other X-band systems, a power sec-
tor mode is available. This feature allows definition of up to 16 individual user-defined sectors
where the transmitted power can be controlled. Each sector is defined as either:

e Prohibit Sector
o Transmit Sector
¢ Reduced Power Sector

The sectors are aligned relative to north. The size of each sector may be chosen between
10° and 359°. Each sector may be given individual power attenuation. The system will per-
form an automatic sector wise power adaption to the specified level. Prohibit sectors take
precedence over transmit sectors.

For the transmit sectors the power may be attenuated, thus providing a mode with low prob-
ability of interception or interference. In a reduced power sector, the TX power can be re-
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duced at least 16 dB. Figure 4-13 shows an example of how two overlapping radars can use
Power Sector Transmission to limit radar transmission over land area.

Figure 4-13 Use of Power Sector Transmission
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4.9 FiveStepVideoPassing™

After down conversion, to Intermediate Frequency (IF), in the receiver the signal is sampled
with 14 bit at 400 MHz, demodulated, pulse compressed and Doppler based processed.

Normal radar video as well as MTI radar video, is forwarded for display and tracking through
the FiveStepVideoPassing™.

Shown in Figure 4-14, several techniques have been combined into the SCANTER
FiveStepVideoPassing™, being able to discriminate targets of interest from noise and clutter
based on statistical properties of the signal.

Digital Data from ADC |

FFT-and Pulse -
_/Compression -

Interference
Rejection

Doppler Based

. ] ™ Processing *
FiveStepVideoPassing

Attenuation Level
WAL}

Sea Cluiter
Discriminaior

Normal radar
video

MTI radar
video

Combiner. ¥+

*Add-on features

Surface video Air video *

Figure 4-14 Signal processing, simplified
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The processes include automatic adaptation to the environment. A smart channel combiner
and interference filtering suppresses asynchronous interferences and second/multiple time
around returns, by the use of staggered transmission sequences.

The Doppler processing will simultaneously suppress stationary targets as well as moving
clutter. The dominant speed and movement directions of clutter is determined automatically
and compensated.

Adaptive parameter settings are used in the filters, in the Frequency Diversity (FD) combin-
ers and in the integration processes to reduce beam shape and other losses as well as to op-
timize sensitivity.

Signals are converted from linear to logarithmic as part of the processing.

4.10 Environment Adaptation

A false alarm is an erroneous radar target detection decision caused by clutter, noise, or oth-
er interfering signals exceeding the detection threshold. In general, a false alarm is the indi-
cation of the presence of a radar target when there is no valid physical target.

The SCANTER 5000 series makes automatic adjustments to provide a flat noise floor. This is
obtained by utilizing ordered statistics Constant False Alarm Rates (CFAR) and other adap-
tation techniques, like the Sea Clutter Discriminator (SCD).

Figure 4-15 shows an example of a radar image of the Aarhus bay in Denmark. The Visual
Range Markers (VRM) and A-scopes show the echo of a catamaran ferry at a range of 11.88
nmi. Because of the high resolution, the ferry superstructure is clearly visible in the A-scope.

Figure 4-15 SCANTER 5000 series radar image from the Aarhus bay in Denmark\
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4.11 Cross coupling

Terma can supply a redundant SCANTER system with cross coupling at the start of the digi-
tal processing chain. The active transceiver is capable of distributing data packages prior to
pulse compression and signal processing, and the passive transceiver is able to pulse com-
press and process the received data packages resulting in a video output along with plots
and tracks if an ET2 is present. The cross-coupled data in the passive receiver is handled in
the same way as live radar data.

The transceiver uses the redundant state to automatically determine whether it should re-
ceive or distribute cross-coupled data.

The cross coupling can be used in two ways:

¢ To allow the passive transceiver to have a complete situational picture incl. radar vid-
eo and tracks (if this option is installed) available when a switchover is forced manuai-
ly or initiated because of a failure in the active transceiver.

e To allow the passive transceiver to be used for training purposes without disturbing
the active transceiver.

4.12 STC curves

Fixed STC curves can be generated. The shape of the STC curves is configurable by means
of a few parameters.
These STC curves can be used for optimizing radar performance under specific conditions.

4.13 Controlling and using the Radar

4.13.1 Local and remote control
The Radar can be controlied and monitored in several different and parallel ways.

The transceiver itself has a display, which will show system status, BITE status and key sys-
tem parameters. It has four control buttons to navigate through menus and submenus.

The Radar Service Tool is a software package, which connects to the Transceiver(s) via an

IP network connection. From the software package all parameters, settings, BITE measure-
ments and errors can be accessed. Furthermore, an advanced Radar Image Viewer (RIV) is
included.

Via an open IP network protocol, all parameters, settings, BITE measurements and errors
can be accessed remotely.

Radar video is available as analogue video, digital 8 bit Low Voltage Differential Signaling
(LVDS) video and UDP/IP network video (Terma proprietary protocol or ASTERIX CAT 240
protocol)

4.13.2 Profiles

Profiles are predefined parameter-sets used by the software controlling the radar to set opti-
mal Transceiver performance according to varying weather conditions or specific operational
demands. Up to 16 profiles may be installed. During system installation and setting to work,
individual profiles that are optimized for the particular installation will be created. Thus, during
daily operation, just one or two profiles are needed.
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The profiles eliminate the risk of miss-adjustment of the radar and reduce the operator’s
need to acquire detailed knowledge about radar characteristics.

At any time, the operator may set a specific radar parameter, e.g. chirp length, frequencies,
chirp pattern, antenna rpm, to over-ride the definition of the profile.

The profiles are selectable directly on the Transceiver, via the Radar Service Tool or per re-
mote |IP network.

4.13.3 Exclusive access

Exclusive Access is used for requesting ‘master control mode’ of the radar. This mode allows
the user to gain exclusive access to the radar, i.e. lock the configuration parameters for sole

use Three values can be chosen; ‘Disabled’, Optional' or ‘Mandatory’. If the parameter is set
to ‘Mandatory’, the user must request master control mode before being able to change con-
figuration parameters.

4.13.4 Secure protocol

Parameter Control Data protocols newer than v. 2.0 and all TRACK Control Data protocols
can be secured by a certificate. For each of these protocols, the user may specify whether
the protocol should be secured by the certificate, by enabling “Secure Protocol Extensions”.
These extensions provide encrypted, authenticated wrappers of the corresponding protocols
of the SCANTER Transceiver. Encryption and authentication is based on industry-standard
X.509 client/server certificates and TLS version 1.2.

4.13.5 User authentication

The Transceiver Control Interface protocol supports Secure Protocol Extensions for encrypt-
ed, authenticated access, which means that no third party can gain access without the suita-
ble certificate, which is generated and uploaded via RST.

4.13.6 Built-In Test Equipment measurements and error handling

Built-In Test Equipment (BITE) is continuously monitoring performance parameters such as
Mains-on time, SSPA status, forward power, noise figure, internal voltages and tempera-
tures, turning unit status etc.

An advanced error handling system gives a quick overview as well as a detailed description
of any error in the system.

Both features make up a powerful tool for preventive maintenance and fast and efficient re-
pair in case of failure.

All measurements and errors are stored in a log for inspection and later reference.

Continuous status monitoring of a significant number of parameters/signals on each module
is performed in real time by the housekeeping system. The status of these are internally as-
sessed to automatically initiate appropriate actions to maintain operation, to the extent possi-
ble, when an error is detected. The BITE reporting clearly describes the actual event or error
and relates it to a specific module, i.e. no need for translation of code numbers.

The details of these reports will allow identification of the level of the LRU at fault.
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At power up, the following diagnostic tests are performed:
e Module presence test
e Data Link test
e Memory test of all RAM circuits
The BITE monitors the system during standby and operation and reports the following:
e BITE Errors/Warnings
e Signal activity and processes
¢ Internal supply voltages
* Noise figure, internal voltages and temperatures
o Forward Power
» Reverse Power
o Status from motor, gear and optional inputs providing antenna status
o BITE Status
e BITE measurements
e Temperatures
e Internal Power Supplies

If parameters exceed specifications, then warnings or error messages are automatically is-
sued to the various human user interfaces available i.e. both on the control panel on the front
of the transceiver and across the P network interfaces.
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4.14 Remote System Management via Radar Service Tool

The sensor system can be accessed for management and monitoring from a remote location
through the Radar Service Tool running on a Laptop connected to the radar IP network.

The Radar Service Tool provides the following functionality to the maintainer:
o Situation Display with track overlay
o High-Level Control/BITE
o High-Level set-up and Service Tools
e Low-Level Parameter and BITE Access

e Documentation Library

The Radar Service Tool provides the user with a consistent user interface (see Figure 4-16)
across the various features implemented. It supports different perspectives, where each per-
spective corresponds to a particular arrangement and subset of Radar Service Tool win-
dows. The user may define, store and recall individual perspectives.

T SCANTER Radar Service Tool

Figure 4-16 Radar Service Tool GUI
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4.14.1 Profile Setup

All parameters affecting the radar performance and processing can be saved in a named

profile, which will provide a complete set of radar parameters. When the parameters have
been defined, the profile is saved with a profile name. The profiles are easily selected in a
drop-down menu in the Radar Service Tool.

4.14.2 Status Monitoring

The Radar Service Tool provides status on radar functions and performance as well as de-
tailed status on all modules in the system. All BITE information available about the modules
is shown together with any status or error message issued by the module.
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Figure 4-17 Example of CP 4 module status

4.15 Dehydrator

As a result of temperature fluctuations and other environmental effects, pressure differences
can arise between the inside and outside of the waveguide. Under these conditions, wet air
can enter the waveguide system, and humid air can also diffuse through antenna windows
and connections.

The SCANTER 5102 can be equipped with an active waveguide drier of the regeneration
type. The waveguide drier should run continuously after completion of the Setting-to-Work
activities and during longer periods where the system is non-operational.

Static desiccators may be used if power is unavailable for longer periods.
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5
5.1

ET2 - Embedded tracking (Optional)

General Information

The embedded tracker (ET2) is a modern, knowledge-based tracker, which efficiently imple-
ments the currently most accepted and advanced tracking algorithms. The ET2 is based on
years of intensive product development and frequent tests with all kinds of targets ranging
from swimmers, personal watercrafts (jet skis), and small RIBs to super tankers, from ultra-
light aircrafts, fighter aircraft, and helicopters to large airliners. Tests have been conducted in
a number of countries, under different weather conditions, both on ground based and moving
platforms.

o _..&.i

Figure 5-1 Target examples

The purpose of the ET2 is to automatically identify target echoes in the radar image and to
describe the movement of each real life target as a confirmed track with associated track pa-
rameters as illustrated in the figure below:

Figure 5-2 From real life through advanced video processing to confirmed track

The identified targets are assigned unique id numbers and position, speed and course are
determined. The embedded tracker follows the track of each target by predicting and updat-
ing its kinematic state and other target-related features from scan to scan and makes this in-
formation available to the radar image presentation and possible external users.

The ET2 works on an optional PC board integrated in the transceiver and with the transceiv-
er software. A processing diagram of the ET2 is shown in Figure 5-3. The Normal Ra-
dar/Surface Video stream is present in the SCANTER 5102 standard configuration. The op-
tional Doppler Processing/Air Video branch can be added for air target surveillance and im-
provement of surface target detection. The two video streams are processed, followed by
plot extraction in each stream. The plots from the two streams are merged and sent to the
tracking process. The primary output is tracks on surface and air targets. The tracks are pro-
vided on a transceiver network port (a LAN port) to the relevant track consumers such as e.g.
a VTS Control Center and the radar service display.
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Transmitter and Receiver

Normal Radar | Doppler (MTI)
" Processing = | Radar Processing

Surface Video: AirVideo
Plot Extractioni. | |  Plot Extraction

. o

7

ET2
Plot

\ Merging

. Tracking.

Figure 5-3 Processing diagram

When tracking stationary objects or slowly moving surface objects like boats, the tracker op-
erates mainly on the surface video, while faster targets like helicopters and aircraft are main-
ly tracked on the air video. However, the Doppler based processed video provides enhanced
discrimination between moving targets and background clutter for surface targets with radial
speeds significantly different from the radial speed of nearby clutter. In this case, an en-
hanced tracking of moving objects or of objects with large moving parts e.g. hovering heli-
copters can be obtained by a combined use of the air and the surface videos.

Please refer to 615730-DP Product Specification Embedded Tracker (ET2) for further details.

P
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6

6.1

Terma Support, Maintenance and Availability

The Terma SCANTER radars are designed for un-interrupted service, tailored to individual
applications and optimized for low lifecycle cost.

The radar systems are furthermore modular in construction, and equipped with extensive
BITE facilities that provide module status and diagnostic information online. Replacing an
LRU typically only takes a few minutes.

Preventive and corrective maintenance is easily performed. On redundant transceiver sys-
tems, maintenance can be performed during operations. For the antennas, however, a short
interruption is required for preventive maintenance at 6-12 months intervals.

Terma support

The Terma support covers the entire lifecycle of the SCANTER products and Terma offer
complete turnkey solutions including delivery, installation, setting to work, fine tuning, training
and maintenance.

Installation, setting to work, training and maintenance may alternatively be conducted by
non-Terma personnel, trained and accredited by Terma.

6.1.1  Setting-to-work Program

The considerable amount of experience and expertise gained at Terma over a number of
years, as both prime and major subcontractor, has resulted in a comprehensive and uniform
approach to the setting-to-work Program, providing:

o Establishment of a permanent, dedicated project management office common to all
SCANTER Radar projects, acting as the single point of contact and responsible for
each individual project.

o Clear, strong, and unambiguous lines of authority and responsibility for program
managers across functional boundaries.

¢ High management visibility into program progress, to permit rapid response in prob-
lem solving, resource allocation or other management actions.

The project team set-up for the SCANTER product supplies is a highly dedicated group of
employees with several years of experience within the field of radar technology, electronics,
software, and telecommunication matters. Furthermore, this project team has access to the
complete range of Terma expertise.

6.1.2 Installation and set-to-work of equipment

The installation and set-to-work of equipment takes its beginning by proper planning, docu-
mentation, outlining of cable plans and establishment of an actual implementation plan. This
includes study and preparation of special documentation, as applicable.

6.1.3 Training

Terma offers extensive training in order to ensure efficient utilization of the system and high
maintainability at system and module level.

The training courses are conducted by experts (design engineer and/or technician) from
Terma.

A modular course concept is offered, divided into operational and technical courses.
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Figure 6-1 Modular Course concept

6.1.4 Maintenance

Radar Sensor systems are highly delicate instruments required to perform in accordance
with well-defined operational profiles.

In addition to this, lifecycle cost is a major issue of concern to most users. Therefore, the
long-term support of such systems must be based on highly efficient and skilled organiza-
tions though requiring minimum initial investments and low running costs.

Based on worldwide experience from numerous installations Terma Radar Systems has de-
signed a package of service solutions that will minimize investment costs, increase system
performance and enhance operational lifetime.

increased system reliability, shipping possibilities and possible remote access to
BITE/Service tools in the radar have considerably reduced the need for an available spares
and a “hot standby” service support organization.

6.1.5 Spare parts

The Terma SCANTER radars are often part of mission-critical solutions. This calls for redun-
dancy and/or fast access to corrective maintenance and spare parts. The Terma support in-
cludes:

e Supply of spare part packages and consumables

o Exchange service for spare parts, where a defective LRU is replaced with a repaired
or new unit from stock at a fixed price

o Repair service, where a defective LRU is repaired at cost.

6.1.6  Maintenance contracts
Terma offer contracts for preventive and corrective maintenance, to individual customer re-
quirements.

6.1.7 Total Service Concept

For customers that do not have a technical service organization, Terma can undertake the
responsibility for total service of the radar sensor system including traveling to site as well as
exchange of any defective modules including consumables (filters, fuses, etc.).

The total service concept includes system health check and preventive maintenance at regu-
lar intervals.

Terma maintains the necessary stock of spare modules.
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6.2 Availability, reliability and maintainability

summarizes the results from an availability, reliébility and maintainability analysis performed

for the SCANTER 5102 radar system.

The analysis is based on parts count and parts stress methods, combined with long-term ex-
perience and statistics obtained from previous SCANTER radar families. In addition, experi-
ence from qualification tests and installations are very positive. It is therefore, expected that
the SCANTER 5000 series will prove even more reliable than previous Terma radars.

Table 6-1 SCANTER 5102 system availability

Calculated Experienced
Board/unit MTBF MTBF, critical MTBF MTTR
count M) ] ] m]
Antenna All Terma linear amay types | 1 | 100,000 130,000 | 130,000+ | 2
Antenna control unit | 1 | 250000 | 280000 | 280,000 | 1
Transceiver modules 50 W SSPA 1 575,000 770,000 970,000 0.50
RxTx Module 1 200,000 270,000 1,697,000 0.50
WG Assembly 1 20,000,000 20,000,000 20,000,000* 0.50
RxTx Controller 1 200,000 220,000 234,000 0.50
Power Supply Unit 1 100,000 110,000 183,000 0.25
Blower ASSY 1 500,000 560,000 6,787,000 0.25
Motherboard/Crate Assy 1 400,000 440,000 970,000 1
PC Controller 1 200,000 220,000 399,000 1
Extemal /O 1 300,000 400,000 271,000 0.50
CP4 Processor 1 150,000 170,000 189,000 0.25
Transceiver unit, total 24,000 28,000 42,000
Transceiver unit incl. Antenna and ACU 18,000 21,000 28,000 1
Redundant transceiver units incl. Antenna and ACU 10,000 75,000 79,000 1
Service [h] Access [h] Calculated Experienced
Awailability, systems with single transceiver unit 0 1 99.990% 99.997%
1 1 99.98% 99.98%
2 8 99.93% 99.95%
Availability, system with redundant transceiver units 0 1 99.997% 99.997%
1 1 99.99% 99.99%
2 8 99.97% 99.97%

Figures are based on a parts count analysis, combined with experienced values for a like products.
Ground Benign environment, 25° ambient temperature and 230/240V mains supply assumed.

Blower ASSY MTBF requires scheduled senice intervals.

Air filters and bearings are subject to replacement at scheduled intervals and hence not included in the calculations:
Senice is time allowed per year for preventive maintenance. Senice time is 0 h, if it shall not be considered part of the availability

Access is time allowed for access to site.

3% downtime for one RxTx is allowed in the critical MTBF for redundant systems to minimize the need for spare parts.

The experienced MTBF are based on 339 radar sensors.

*Calculated data used when data from experience is unavailable.
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Based on several hundred systems with a total run time in excess of 3 million hours, the ex-
perienced MTBFs of the individual modules are well above the calculated numbers.

The overall MTBF figures include any faults, whereas the critical MTBF allow for non-critical
errors to be present, but repaired at a later stage, e.g. in connection with the next scheduled
preventive maintenance visit.

Time for preventive maintenance and access time is allowed for in the availability figure. Ad-
ditional down time is allowed for in redundant systems in order to minimize the need for on-
site spare parts.

The Mean Time To Repair (MTTR) assumes experienced service technicians trained by
Terma in maintenance of the SCANTER radars.

6.3 Transceiver maintenance schedule

Table 6-2 Recommended preventive maintenance intervals

Recommended preventive maintenance intervals

6 Months 8 Years
Cleaning of air filter ®

Replacement of fan (blower assy) o

The above intervals assume that the equipment is mounted in rough conditions. Based on
experience, the intervals may be extended on individual sites if conditions are mild. In dust-
filled environments, air filters may require more frequent cleaning/replacement.
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71

Safety

The transceiver is UL certified and in addition, the SCANTER 5102 system has built-in safety
precautions to prevent the antenna from rotating and the transceiver from transmitting, when
personnel need to work near the antenna. This is activated by a Man Aloft switch, which is
set when work is started, and which isolates power from the turning unit and prohibits trans-
mission as long as the switch is activated.

In order to protect the immediate surroundings from extended exposure to electromagnetic
radiation, the safety system will prevent transmitting whenever the antenna is not rotating.
This is achieved by not powering up the SSPA uniess the Man Aloft switch is closed, and by
enabling the signal gate to the SSPA only when the antenna encoder signals indicate that
the antenna is rotating.

Inside the SCANTER antenna-turning units, the motor is protected by means of a bimetallic
switch, integrated in the motor for efficient shut down if the motor is overheated. The bimetal-
lic switch opens at 150 °C, shutting down the turning unit and transmission.

Transmit prerequisites

For human safety, a hard-wired safety current loop prevents antenna rotation and RF trans-
mission, if the safety loop is broken or opened.

A number of series connected switches comprise the entire safety loop

Further, the antenna drive motor is equipped with temperature sensors, which initially give a
warning when the temperature is excessive, and eventually switches off both transmission
and motor.

The transmission can be controlled externally via the available external hardware EMCON/Tx
Inhibit logical interface, which will instantaneously force the transmitter to react accordingly.

Transceiver transmission can be started by issuing a “transmit start” command, either by
clicking the Tx button in the Radar Service Tool program or by activating transmission from
another client program. The radar will remember the transmission status when power is
switched off, so the system will always return to the same transmission status as it had pre-
viously. Transmission will only start if all of the following prerequisites are fulfilled:

¢ Antenna rotation (RPM) is greater than 2.
e ACU status is normal.
o Motor protection and man aloft switch are not activated.
The antenna start and transmit p rmissions are controlled by the transceiver.
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8 Interfaces

Table 8-1 External interface summary

Power supply

Mains input

1 x 100 or 230 VAC + Neutral, 50 - 60 Hz, 825 W typ, 1050 W max

Communication

Ethernet (3 pcs for external use)

IP Network video (Streaming)

Control, monitoring and setup

Plots, tracks and status output (from add-on Embedded tracker)
10/100/1000 Mbit/s BASE-T

Serial (4 pcs)

Multi-purpose - EIA-232 or EIA-422. 1.2 - 115.2 kbps
Ex. GPS, Log, NMEA, AIS, meteorologicat system etc.

uUSB General purpose USB 2.0
Radar video output
Network video 8 bit IP Network video ( ASTERIX CAT240 and Terma proprietary)

Digital video (2 pcs)

8 bit EIA-644 VDS video output @ 12.5 or 25 or 50 MHz data rate
Azimuth EIA-422 output included in connector

Analogue video (2 pcs)

Logarithmic video 1V@ 50 Qor5V@ 75 Q

Analog video trigger (2 pcs)

Pre- and post-time programmable 8V @ 75 Q- Low to High

ntenna unit & Antenna Control Unit (ACU)

Antenna RF port

Woaveguide IEC154 - UBR100 / EIAXXX - UG39/U

ACU communication

EIA-485, 1.2 - 115.2 kbps, Motor start/stop and status

Antenna unit status

Motor and gear sensors, Man aloft switch safety loop

Waveguide switch
and encoder

Switching CP/HP antennas or high/low beam antennas
For dual position waveguide switch with dual tellback
EIA-422. 4K or 8K ACP's + 1 ARP encoder input

5-7 VDC encoder supply

Waveguide switch

Switching between redundant Transceivers or
CP/HP antennas or high/flow beam antennas
, For dual position waveguide switch with dual tellback

Other interfaces

TX Inhibit / EMCON (2 pcs)

Turns off transmission by sensing a closed external contact

Pre/Post trigger (up to 4 pcs)

Pulse train indicating start and/or end of RF output
Delay and pulse widths programmable, 8 V@ 75 Q, low to high

Cover pulse

Pulse train indicating RF output (high for the duration of RF output)
Lead- and lag time programmable, 8 V@ 75 Q, low to high

Auxiliary I/O
Note: EIA- also known as RS- or TIA-

4 discrete inputs & 2 floating relay outputs. Max 100V, 1 A, 50 VA
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Figure 8-1 External I/O seen from the bottom of the enclosure.
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9 Environment

Table 9-1 Environmental requirements

Packed for transportation and storage environment requirements

s

Temperature

Hum_iq_ity

IP protection class

-40°C to 70°C

e St

IEC 60068-2-1 / 60068-2-2

| 93+3%RH @ 40°

Keep dry

IEC 60068-2-30

Bumps 10g, 16 ms, 1000 bumps IEC 60068-2-29
Operational environment requirements

Temperature 0°Ctod5°C IEC 60068-2-2:1997

Humidity Cyclic <93% 3% RH @ 25°C / 40°C IEC 60068-2-30
Steady State | Steady state 93% +3% RH @ 40°C | |IEC 60068-2-78

Humidity 93+3%RH @ 40° IEC 60068-2-3

Corrosivity category® C4-high (Industrial atmosphere) EN ISO 12944

IP protection class IP 52 (Dust and dripping water IEC 60529

15°)

Shocks 30g, half sine, 11ms, 3x18 shocks | IEC 60068-2-27
Vibration 3-13.2 Hz +/-1 mm & 13.2-100 Hz | IEC 60945 / 60068-2-6
0.7g 90 min
EMC immunity Immunity for industrial environ- IEC 61000-6-2
ments
EMC emission Emission standard for residential IEC 61000-6-3

environments

Radio spectrum

Unwanted emissions in the out-of-
band domain

ITU-R SM.1541-6 Annex 8

Unwanted emissions in the spuri-
ous domain

t

ITU-R SM.329-12

Acoustic noise

< 56 dB(A) @ 1 min 20°C

® Transceiver/Rack cabinet paint only
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10 Approvals, requirements and conformities

Designed and manufactured to conform to the following. Details can be supplied on request.

Table 10-1 Standard compliance

Approval/Conformity Compliance References / Remarks

L e e 2

Certified Machinery directive 2006/42/EC
EMC directive 2014/30/EU
Low Voltage Directive 2014/35/EU
Radio Equipment Directive 2014/53/EU

| Comply Restrictions of the Use of Certain Hazard-
" s ous Substances in Electrical and Electronic
o Equipment — RoHS — 2011/65/EU
REACH Regulation 1907/2006

European Che_linical .Comply
Regulation

Desigr;éd t: campl; Interna?c_)aA;soaéti_oB _6f Lighthous-al:—_'
thorities IALA Recommendation V-128 and
IALA Guideline 1111

Certified UndenNritérs Laboratories
UL/ANSI 60950-1 2" ed.
CB report - IECEE

Designed to comply | Federal éommunic_;ﬁons Commi;sion -
FCC approval can be obtained in the USA,
for individual site

Certified ) National Telecommunications and Infor-
mation Administration - NTIA

Designed to comply China-R-t-)HS;_
Environmentally safe for at least 25 years

—E | Chinese Radio Transmission Equipment
Type Approval
Certified E)E E&Eg Offiée df the Telecommunica-
tions Authority (OFTA)

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions re d on the front page.



SCANTER 5102 VTS & CS Radar

Doc. no: 615102-DP, Rev: D Page 49 of 53

11

12

Quality assurance certification

AQAP-2110 and -2210

For more than 25 years, Terma A/S has been certified to the NATO Quality standard AQAP-
1, later AQAP-110 and AQAP-150, and since 2006, Terma has been assessed and certified
to AQAP-2110 and AQAP-2210 by Bureau Veritas Certification.

ISO 9001
Since 2003, Terma has been assessed and certified to ISO 9001 by Bureau Veritas Certifica-

tion.

UKAS

ALITY
MA%%GEMENT

Terma Quality Management System

Terma Quality Management System is an inherent part of the Terma Management System
(TMS), which is a process orientated information system. TMS is formed as a front-end to the
Quality Handbook and other business procedures for each business area giving an easy way
to gain relevant information to the individual employee based on the actual job and stage in
the process.

Other certifications
Contact Terma A/S for a complete list of various second party approvals and certificates.

Export control status

The SCANTER 5102 series is subject to export control in accordance with the Dual Use
Regulation of the European Union.

Therefore, an export license is required in each individual case and the buyer has to issue an
End User Statement to be used for obtaining the Export License, together with a tax exemp-
tion document
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13 Abbreviations and acronyms

Term Definition
2D Two Dimensional
ACU Antenna Control Unit
AIS Automatic Identification System
ANSI American National Standards Institute
AQAP Allied Quality Assurance Publications
BITE Built-in Test Equipment
CB Certification Body
CE Conformité Européene
CFAR Constant False Alarm Rate
CcP Circularly Polarized
CP4 Common Platform (Board)
CRF Chirp Repetition Frequency
Cs Coastal Surveillance
EIA Electronics Industries Alliance
EMC Electromagnetic compatibility
EMCON Emission Control
EN European Norm
ET2 Embedded Tracker 2
FCC Federal Communications Commission
FD Frequency Diversity
GPS Global Positioning System
GUI Graphical User Interface
HP Horizontal Polarization
/10 Input/Output
IALA International Association of Lighthouse Authorities
ID Identification
IEC International Electrotechnical Commission
IECEE International Commission on the Rules for the Approval of Electrical Equip-
ment
IF Intermediate Frequency
IMM Interacting Multiple Model
iP Ingress Protection/Internet Protocol
ISO International Organization for Standardization

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referehced on the front page.



SCANTER 5102 VTS & CS Radar

Doc. no: 615102-DP, Rev: D Page 51 of 53
Term Definition

ITU International Telecommunication Union

kts Knots

LAN Local Area Network

LNFE Low Noise Front End

LRU Line Replaceable Unit

LvVDS Low Voltage Differential Signaling

MDR Minimum Detection Range

MDS Minimum Detectable Signal

MiB Management Information Base

MMIC Monolithic Microwave Integrated Circuits

MTBF Mean Time Between Failure

MTI Moving Target Indicator

MTTR Mean Time To Repair

NATO North Atlantic Treaty Organization

NMEA National Marine Electronics Association

nmi Nautical Miles

NTIA National Telecommunications and Information Administration

NTP Network Time Protocol

OFTA Office of the Telecommunications Authority

PA Power Amplifier

PC Personal Computer

PSLR Peak Sidelobe Level Ratio

RCS Radar Cross Section

REACH Registration, Evaluation, Authorisation and Restriction of Chemicals

RF Radio Frequency

RH Relative Humidity

RIV Radar Image Viewer

RoHS Res'trictior! of the Use of Certain Hazardous Substances in Electrical and Elec-
tronic Equipment

RPM Revolutions Per Minute

RST Radar Service Tool

RxT Transceiver

SAR Search and Rescue

SCD Sea Clutter Discriminator

SFP Small Form-factor Pluggable

SNMP Simple Network Management Protocol
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Term Definition
SNR Signal-to-Noise Ratio
SSPA Solid-State Power Amplifier
TCP/IP Transmission Control Protocol / Internet Protocol
TD Time Diversity
TMS Terma Management System
Tx Transmit
UDP/IP User Datagram Protocol / Internet Protocol
UL Underwriters Laboratories
USA United States of America
usB Universal Serial Bus
VRM Variable Range Marker
VTS Vessel Tracking Service
WAN Wide Area Network
WGS World Geodetic System
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Annex A Cross references
Diagrams
System Block Diagram 337318-EB pag
Installation Drawing 615102-ZD
Wire list 650000-ZC
Interfaces
Interface Overview 386300-RI
Interface Specification 386300-DI
SCANTER Radar System Protocol 502074-DI
SCANTER 5000 Series Transceiver Control Protocol Data Definition 386310-Di
SCANTER Network Video Protocol 304124-S|
SCANTER 5000/6000 Series File Storage Service Protocol 386307-DI
SCANTER Track Management Protocol o 303949-SI
SCANTER Plot Management Protocol 304284-SI
SCANTER 5000/6000 Series Own Unit Data Formats Specification 582744-DI
Embedded SW package, ﬁce_n;e fc;r_1 site- S Included
RST SW package, Iioensé'fbr multiple users Included
Handbooks and Qualification
Technical & Maintenance Manual 615102-HT
RST Operator's Manual ) 357641-HO
Generic Embedded Tracker 2 (ET2) Product Specification 615730-DP
SCANTER 5000/6000 Radar System Qualification Test Plan 386301-TB

Options and Accessories

ET2 - Surface tracker (for single/redundant system)

386213-004/-012

Doppler based processing (for single/redundant system)

386212-001/-011

Installation materials Individual

Man aloft switch Individual

Waveguide dehydrator (pressurizer), 230VAC (x=1) / 110VAC (x=2) 256535-DM

Service display computer (tabletop, laptop, or ruggedized) Optional

Digital video cable 696292-001

Maintenance tool kit, SCANTER 5000/6000 Series 696293-001
Consumables

A filter, transceiver 524884-001

Consumables kit, SCANTER 5000/6000 Series B 606294-001

Cable strap - 201197010
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1 Introduction

1.1 Purpose and scope

This document serves as overall product specification for the SCANTER Antenna Control
Units (ACU) intended for the SCANTER 4000/5000/6000 Series radar transceivers.

For SCANTER 2001 Series use the ACUs described in the document 659000-DP.

This product cannot be used for SCANTER 2000 Series.

The SCANTER ACUs are tailored specifically to meet the requirements for professional radar

services for which the need for performance, quality and durability is significant.

Terma A/S aims to improve our products continuously, and consequently reserves the right

to revise product characteristics without notice.
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1.2 Variants

One version of the housing is available with different types of build-in frequency inverters
(Drives). The drives are specially selected to optimum performance with the different type of
SCANTER antennas, in respect to available power supply and motor power needs. Note that
some variants are especially for marine use, and other for land based installations. Table 1-1
shows all individual ACU variants, and Table 1-2 shows a selection guidance for the different
types of antennas, applications (Marine or land-based) and available mains power supplies.

All ACUs are identical with respect to functionality and protocol interfaces towards the Trans-
ceiver. However except stated with LAN Com.

Table 1-1: ACU variants

A;,c/:# Land | Marine \?:I‘t):g;)é P[z‘x]er Cu[rAn]ent s?:a\::
[VAC] PIN
659000-204 e 400 22 5.6 918666-225
659000-205 ° 230 22 10.6 918666-205
659000-206 ° 400 4.0 10.0 918666-227
659000-207 ° 500 40 11.0 918666-048
659000-208 ° 230 4.0 16.8 918666-206
659000-209 ° 230 55 243 918666-207
659000-210 [ 400 7.5 17.0 918666-229
659000-211 ° 500 5.5 14.0 918666-049
659000-212 ° 230 1.5 7.5 918666-204
659000-213 ° 400 1.5 40 918666-224
659000-214 ° 500 1.5 438 918666-045
659000-215 *1 L 500 1.5 438 918666-065

Note * 1: LAN version

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restriction  eferenced on the front page.
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Table 1-2: ACU-antenna compatibility guidance and ACU specifications
ACU
Max Motor Motor
Rl b Supply supply 44y Nom. | Motor | nom.
S .= | For antenna voltage heat
- =S [VAC] current W] power | conn. | current
[A] [kW] [A]
659000-208 ] 1x230 *1 15.0 337 A 5.9
659000-212 ] Compact - CO 3x230 7.5 172 A 5.9
1.5
659000-213 ° 3x400 4.0 73 Y 34
659000-214/215 *2 ® | Compact-CO 3x500 4.8 94 Y 34
653000-209 e 1x230 *1 21.2 457 A 8.5
High Gain - HG
659000-205 L Max 40 RPM 3x230 10.6 232 22 A 8.5
659000-204 ° 3x400 5.6 94 Y 49
659000208 | ® High Gain - HG 3230 | 168 | 337 A 145
Max 60 RPM e
659000-206 ® . 3x400 10.0 172 Y 8.4
659000-208 ® 3x230 16.8 337 A 15.6
Large Aperture - LA 4.0
659000-206 ® 3x400 10.0 172 Y 9.0
659000-208 ] Dual Beam High Gain* 3x230 16.8 337 A 14.3
650000-206 | ® DBHG* 3400 | 100 | 172 | 40 | Y 8.3
659000-207 o ggﬂgfam High Gain™ | a600 | 110 | 232 % 83
Stabilized Antenna
659000-211 ® | biatform (SAP) 3x500 14.0 337 | 55 Y 19.2
659000-210 o Dual Dome (HCP} 3x400 17.0 337 7.5 Y 16.7
Note *1: When a 3 phased drive is used for 1 phase supply, the drive is derated with 50%.
Note *2: 659000-215 with LAN Communication

1.3 Installation recommendation

Local regulations may apply, and overrule these recommendations.

Always use shielded cables.

Mains to ACU from circuit breaker/fuse:

3 phase supplied ACUs ~ 2.5 mm?

1 phase supplied ACUs ~ 4 mm?

Motor power from ACU to motor/safety switch:

Maximum motor cable length: 30 m

Standard for all antennas: 2.5 mm? cable (Local regulations may apply)

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restriction eferenced on the front page.
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Specifications

2.1 Mechanical

The ACU can be installed on a wall directly, either with or without shock mounts on a optional
aluminum frame.

It consists of a drive, a fan, terminals, connectors, cable glands and a safety on/off switch.

\ TERMA’
Y

Air otitlet

SCANTER ACU

g el
b

. Cables

:S' Free space for connectors
and cables ~ 300 mm

Figure 2-1: ACU mechanically, installed on an optional wall-mounting frame

Table 2-1: Packed and installed weight and size

System Weight Height x Width x Depth

Standalone packed ~ 60 kg HxW x D ~ 550 x 530 x 1300 mm
On frame packed ~ 67 kg HxW xD~550x 720 x 1700 mm
Standalone installed ~23 kg H; x W; x Dy ~ 1000 x 350 x 280 mm
On frame installed ~30kg Hy x Wy x D, ~ 1400 x 543 x 320 mm

The use and/or disclosure, etc. of the contents of this document {(or any part thereof) is subject to the restrictions referenced on the front page.
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2.2 Functional

Man Aloft
Switch (Upper)

I

Upmast / Above deck

Downmast / Below deck

Atleast one |

Man Aloft |
Switch |
recommended | Radar

1' Transceiver

i

I

j

Man Aloft |

Switch (lower) |

Power Comms Power

Man Aloft
Switch (Upper)

Upmast / Above deck

Downmast / Below deck

Atleast one |
Man Alaft |
Switch
recommengsd L
|

pERAS) Radar Radar
Transcewver Transceiver
A B

Figure 2-2: Simplified block diagram with single and redundant transceiver(s)
(LAN communications versions may apply)

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions ferenced on the front page.
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EMC fiiter

Optional brake add-on kit

Frequency inverter

e depending on variant
Type selector (Typ E g )

(on some variants) |
N

Optional Power Supply kit

Low voltage terminals

High voltage terminals

Mains switch

Fan ventilator

Installation
cables

Figure 2-3: ACU components

Figure 2-4. ACU installed in a single configuration

(Shown with serial communication connectors, LAN versions may apply)

-

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions  erenced on the front page.
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Note *1:
Note *2:
Note *3:
Note *4:
Note *5:
Note *6:
Note *7:

The type selector rotary switch is used for “on the fly — with power on” selection:

*7

Figure 2-5: Internal/external connections simplified

Optional brake resistor kit see section 3.2.

Type selector only on land type ACUs.

Only used in redundant systems. LAN versions may apply
Optional Power Supply kit see section 3.5.

At least one safety switch shall be installed.

Optional

Not Terma supplied.

¢ Only RxTx A installed
e Only RxTx B installed
o Both RxTx A and RxTx B installed

%

@

Page 9 of 16
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2.3 Electrical
Table 2-2: Electrical supply

Span Value Motor connection
Frequency 4763 Hz -
Un 230 V types 208-240 VAC +10%/-15% A
U, 400 V types 380-415 VAC +10%/-15% Y
U, 500 V types 380-500 VAC +10%/-15% Y
A —triangle Y —star
3x230VAC 3 x 400 / 500 VAC
W2 U2 v2
U1 vi(QOw1
L1 L2 L3 L1 L2 L3 L1 L2 L3

Figure 2-6: Motor connection A and Y

2.4 Interfaces

On/off safety switch

Ventilator with filter

Transceiver(s) comms.

Mains in
Spare I

Man aloft switch (lower) Motor out

e ——————

Grounding point

Figure 2-7: Connection interface plate (chassis bottom view)

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.
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2.5 Environmental specifications

Table 2-3 Environmental specifications

Packed for transportation and storage environment requirements

[ = =

Temperature -40°C to 70°C IEC 60068-2-1 / 60068-2-2
Humidity 93+3%RH @ 40° |IEC 60068-2-30
IP protection class Keep dry -
Bumps 10g, 16 ms, 1000 bumps IEC 60068-2-29
Operational environment requirements
oy 0°Cto+55°C IEC 60068-2-2:1997
: -15°C for Marine type ACUs IEC 60945 8.4.2.6/4
IEC 60068-2-30
. g 0, o
Humidity <93% RH @ 25°C IEC 60945 8.3
Corrosivity category C3-high (Industrial atmosphere) ENISO 12944
IP protection class IP 52 (Dust and dripping water 15°) | IEC 60529:2013

16 g (30g *), half sine, 11ms, 3x18

Shocks *1 shocks IEC 60068-2-27

Vibration *1 3-13.2 Hz +/-1 mm & IEC 60945 / 60068-2-6
13.2-100 Hz 0.7g 90 min IEC 60945 8.7

EMC immunity Immunity for industrial environments | IEC 61000-6-2

EMC emission Emission standard for residential en- IEC 61000-6-3

vironments

Acoustic noise

< 56 dB(A) @ 1 m distance

The ACU meets the requirement for: IEC 60945:2002 Fourth edition, Corrigendum 1, 2008U
Note *1 Marine type ACUs shall be installed on shock absorbers see section 3.4.

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced n the front page:
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2.6 Type approvals for drives
The ACU itself is CE marked, and is RoHS compliant.

Table 2-4 Directives & compliances for the frequency inverter (the Drive)

Machinery directive 2006/42/EC
c € EMC directive 2004/108/EC
Low Voltage Directive 2006/95/EC
R&TTE Directive 1999/5/EC

e _ Restrictions of the Use of Certair; I_-Iazart_d-
ous Substances in Electrical and Electronic
“OHS Equipment — RoHS — 2002/95/EC

e

Canadian Standards Association
' CSA C22.2 No. 14-10

| Underwriters Laboratories cULus

. Standard for Safety, Power Conversion
| Equipment,

| UL 508C:2002

' C-tick. Australia and Ne_w .Zealana i
| IEC 61800-3:2004

i Russia, Belarus and Kazakhstan
| Eurasian Conformity mark

* The ACU can be certified IMO Navigation
certified radar system as part of a complete
radar system

* IEC 60945 Maritime navigation and radio
communication equipment and systems

* Lloyd's Register

* DNV-GL Maritime

b Nippo;l Kaij_i Kyokai, E)Iasst .

Note *: Only applicable for Marine type frequency inverters (drives)

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.
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3 Optional add-ons and accessories
3.1 Aluminum wall mounting frame kit
ACU can be delivered with an aluminum frame kit, for safer mounting on thin walls. Part
number: 330003-001
3.2 Embedded brake resistor kit

Normally an antenna requires power to rotate. However, in strong wind scenarios an antenna
will in parts of a revolution act as a power generator.

This means that the drive application requires rapid or accurate deceleration of the motor,
and an optional add-on brake resistor kit is needed. The braking unit converts the kinetic en-
ergy of the motor into thermal energy. A thermal supervision contact prevents overheating of
the brake. The brake resistor is mounted inside the ACU as an add-on kit.

Restraint: Optional Power Supply kit (Section 3.5) cannot be installed if Brake resistor kit is
installed (Lack of space).

Table 3-1: Brake kit types vs. ACU types

ACU P/N Brake kit P/N Resistor type
659000-204/206/207/212/213/214 659003-007 82Q, 270W
659000-205/208 659003-005 220, 270W
659000-209 659003-008 15Q, 270W
659000-210/211 659003-002 440, 270W

Figure 3-1: Brake resistor

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the fro
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3.3 Fire extinguisher COz2 inlet kit

As an optional add-on kit, the ACU can be delivered with a fire extinguisher CO; inlet kit in-
stalled on the front, intended for a portable CO2 extinguisher. Part number: 1105864-001

Spare aluminum disc for CO; inlet: 947908-002
See Figure 3-2

3.4 Shock mounts accessories
Marine variants should be installed with 4 pcs. wirerope stainless steel shock mounts.
1.6 kg per pcs. Max axial static load 70 kg.
Shock mount part number: 679278-003 (4 pcs of these shall be used per ACU)
Screws (200553-154), washers (200556-009) and nuts (200682-007)
(4 pcs of each shall be used per ACU)
See Figure 3-2

4 x Shock
absorbers

|

\
N

e AN
’

t

LMLIMNMIIIMIMMIMIINYW

D
()

Figure 3-2: ACU with 4 wire-rope shock absorbers and CO: inlet

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front
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3.5 Embedded power supply kit

As an optional add-on kit, the ACU can be equipped with a 2 phase to 1x24 VDC power sup-
ply. The 24 VDC supply is intended for external purposes and low voltage cable can be in-
stalled in a spare ACU chassis gland.

Part number: 1121920-001

Maximum output power 120 W.

Restraints:

1. Only to be used for land based ACUs with supply 3x400 VDC

2. Optional add-on Brake kit (Section 3.2) cannot be installed if Power Supply kit is installed
(lack of space)

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page
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Record of Changes

ECR/ECO  Description Rev Date
Released A 2014-05-13
44605/64953 Updated with HP variant B 2014-06-27
47419/67479 Corrections to motor power, wind load and tower forces, C 2015-11-16
and preventive maintenance intervals. Modifications and
new photos for updated antenna design. New recom-
mendations for lightning protection and grounding.
48474/68590 Q' and 12’ variants added. D 2016-03-03

49845/70434 Operational temperature, vertical wind speed, VP and E See page 1
Cosec? variant added. Updated preventive maintenance
intervals. Corrected gain for 12’ CP to 34.

1
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The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referen the front page.



SCANTER COMPACT ANTENNA SERIES (?;}

Doc. no: 904044-DP, Rev: E Page 3 of 18

Contents
1 [T o To 11T A o o [N PPPRPRRO: 4
1.1 EXECULIVE SUMIMATY ..ooooiiiiiiiiii e 4
2 Product characteristics ........cccccvivviiiiercicrirciic e crereeerer e ssneeens 5
2.1 PhysSiCal @pPEaranCe.........cooiei it e e e e e st 5
2.2 Functional desCription .........ccooooiiiiiiiiiii e, 6
23 Electrical Specifications ... 8
24 Radiation patterns. ... 9
25 Environmental specifications..............ccooo i, 10
3 117 o] eTeT a4 o JE=3 4 (T2 {1 =S 12
3.1 o] o] T OO 12
3.2 LAY o To B o = o TS PR UPSUEPUUUR 12
3.3 BENAING ...t e e e 13
3.4 AZIMUEN TOTSION ..o e e e e e e e e e e e e e e e e eaanene s 13
3.5 LI 1]« T U 13
3.6 Unobstructed radiation angle ..., 14
3.7 Lightning protection and grounding ..........ccccocoviviiieiiiciiiniiee e 14
4 : Preveniive MadilienaniCe ..o rerreersiicrersiseesraesssecessanssneenerseseseensaessasessssnnas i6
5 Quality assurance certification ........c.ccccvrririccriiccniinnnn . 17
6 AbDBreviations........cciiieieiecece et e e snr s nanenannanaee s 18
Notice:

This document describes the configuration and may serve as reference in quotations and

contracts.

Within the basic configuration, a number of options are available to fulfill the customer appli-

cation. These are specifically mentioned where relevant.

Note that illustrations are for visualization only. Please refer to detailed drawings for specific

details, which can be handed over upon request.

Terma A/S aims to improve the product family continuously, and consequently reserves the

right to revise product characteristics without notice.

S

The use and/or disclosure, efc. of the contents of this document (or any part thereof) is subject to the restrictions referen

the front page.



SCANTER COMPACT ANTENNA SERIES @

Doc. no: 904044-DP, Rev: E Page 4 of 18
1 Introduction
1.1 Executive summary

G i Shild DVWAIN T LN LUliipaut Alieliiia O IHES 15 tdiuigU SPELIlivdlly W et Lig Ieyulie-
ments for professional customers requiring durable high performance and high operational
reliability. The antennas are optimized to ensure a high level of situational awareness in
Coastal Surveillance (CS), Vessel Traffic Services (VTS) and other land-based applications.

The antennas are of the linear array type, with fan beam or cosec? elevation shape, and are
available with horizontal, circular and vertical polarization. They are designed to have narrow
horizontal beam width, low side lobes and no back lobes.

Additional system performance is achieved when combining the squint characteristics of the
linear array antenna with a SCANTER frequency diversity transceiver. Target fluctuations will
be reduced and clutter is suppressed. Redundant encoders are offered as option.

2

-
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2 Product characteristics

2.1

Physical appearance

Color: Silver gray RAL 7001

2-1 Dimensions

Table 2-1: Antenna system, mechanical specifications
Packed for transportation
g 12' 18'
Weight incl. wooden crate | 330 kg 400 kg 490 kg
Height x Length x Depth ’ 1157 x 3000 x 606 mm ‘ 1167 x 4230 x 606 mm E 1157 x 5980 x 606 mm
Mechanical construction
9' 12 18’
1N L~ A0 1~ Lala Ta B PPN

VAlATrh

Height x Length x Depth x Width

745 x 2287 x 437 x 740 mm

745 x 4112 x 437 x 740 mm

745 x 5862 x 437 x 740 mm

Swing radius

1445 mm

2056 mm

2931 mm

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions r

n ed'on the front page.
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2.2 Functional description
The Compact antenna system consists of two main assemblies as illustrated in Figure 2-2:

e Antenna radiating the RF power and subsequently receiving radar echoes

* Elements include linear array with inclined narrow wall slots, a flared horn, and a low-
loss RF-transparent radome

¢ Turning unit including Gearbox, Motor, Connection Box, Waveguide Rotary Joint and
Azimuth Encoder.

Linear
array

Rotary joint
Encoder (s) = |56wer
Connection

/o ¥ box Existing wiring
RF Flange ' Man aloft Thermal — Installation wiring

v switch s =====- nternal wiring (TU)
Encoder(s) SWECn - S€nSOIsS Optional

Waveguide

Figure 2-2 Antenna system, concept

{
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All low voltage signals are joined via terminals in the easily accessible Connection box.
The power supply for the Motor is connected directly to the Motor Connection box.

The Motor is continuously monitored by two thermal switches, integrated in the windings of
the Motor stator. The switches report if temperatures exceed two different levels, leading to

Cii.;ICl < Vlelll.lly Ul a DilulUIUVVlI.

Easy removal of two metal cover plates provides full access to all vital functions of the turn-

ing unit.

Oil
~ inspecton

Cable
connectors

Encoder
assembly
(redundant
encoders

Aziimun Waveguide  Rotary optional)
encoder(s) flange joint

Qil valve

Cable
connections

VIOIor power

Connection box

Figure 2-3 Turning unit

Figure 2-4 Linear array close-up

y

The use andlor disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions
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2.3 Electrical specifications

Table 2-2: Antenna system, electrical specifications

Main parameters

9'CO-HP-F 12’CO-CP-F | VP-F | HP-F 12'CO-HP-C 18'CO-CP-F / VP-F | HP-F
Gain @ antenna flange 2 32 dBi 2 34 dBi 2 32.5 dBi 2 35 dBi
-3 dB hofizontal beam width <0.82° < 0.60° LB n: £ 0.62°, HB n: 5 0.60° < 0.42°
Vertical beam width '-3 dB £16° Typically 16° £16°
20 dB s 55° - < 55°
Polarization Horizontal Circular/Vertical/Horizontal Horizontal Circular/Vertical/Horizontal
Beam shape Fan Fan Cosec? Fan
Frequency band 9.14 - 9.50 GHz 9.015 - 9.485 GHz 9.14 - 9.50 GHz
Beam peak angle (tiit) 0°
Voltage Standing Wawe Ratio (VSWRY) < 1.2 (-20.8 dB) @ tuming unit flange
RF power handiing. Peak / average SS50KkW/sS75W
Squint (with frequency diversity) ~1°7100 MHz
1.5°-5° < -28 dB
°-10° < -24 dB 1.5°-5° < -28 dB 5°-10° < -30 dB 1.5°5° < -28 dB
Sidelobe lewels (symmetrical) CP/HP 10°-20° < -30 dB 5°-10° < -30 dB > 10° < -23 dB' §°-10° < -30 dB
> 20° < -34 dB > 10°<-35dB > 10° < -30 dB! > 10" <-35dB
> 10° < -35 dB
Side lobe levels (symmetrical) VP 2 1;:: :-:fg :: s 1;:: : ;; :s

al.B: 9.000 - 9.200 GHz, HB: 9.225 - 9.500 GHz

TFrequency bands 9.240 and 9.485 GHz.

For these bands, a side lobe is defined as any positive excursion from the monotonically decreasing main beam pattem of more than 2 dB.

Tuming unit

_Rotation speed range

10 - 24/30* RPM, fixed 24 RPM

Motor nominal power

1.5 kW

Motor mains supply

Powered by frequency inverter or 3x240/400 VAC B

Tuming unit loss

<0.3dB

Motor temperature waming sensors

RF waweguide interface | UBR100 flange for R100 / WG16 / WRQE wa\;e;;u-lde

* 30 RPM only for 9 or 12' variants.

130°C and 150°C contacts

Azimuth encoder (s)

Azimuth count pulses N 8192
Supply wltage 5vDC
Max current 100 mA

Azimuth Count Pulse output (ACP)

2 x 90° phased shifted EIA-422 square wawes

& Azlmuﬁl Reference Pulse output (ARP)

1 x EIA422 square wawe pulse and its inverted

< \

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions refe
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2.4 Radiation patterns

o

410 4

'
-
(4]

Normalized directivity [dB]
) R
o o

-30

-35

Spec. limits for
sidelobe levels

M B S =S

40

-3dB

40

i | A2
5 ] 5 10 15
Azimuth angle from main beam [deg]

Figure 2-5 Measured horizontal radiation pattern (example)
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»n
o
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(=]

Vertical beam width
@ -20dB

Vertical beam width
@-3dB

ne
]

Global elevation angle [deg]
3 o

L
S

-20

-15 -10 -5

Normalized directivity [dB)

Figure 2-6 Measured vertical radiation pattern (example)

2
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2.5 Environmental specifications

Table 2-3 Environmental specifications

Packed for transportation and storage environment requirements

lemperature “4Uu'Cto rU°C IEC 60068-2-1,60068-2-2

Humidity 80% RH to 96% RH @ -10 °C to +60 °C IEC 60068-2-38

Bumps 10 g, 16 ms, 1000 bumps IEC 60068-2-27
Operational environment requirements

Temperature -25 to 55°C (ambient) IEC 60945

iﬁmeggztgf:rat'"g 40 to 75°C* -

Humidity 80% RH to 96 % RH @ -10 °C to +60°C IEC 60068-2-38

Corrosion category | C5-M (Aggressive marine atmosphere) ISO 12944

IP protection class | IP 56 (dust and powerful water jets) IEC 60529

Shock 16 g, 6 ms (Z). 10 g, 6 ms (XY). 3 shocks each dir. | IEC 60068-2-27

Vibration 2-132Hx 1 mm/13.2-100Hz, 0.7g. 2 h. IEC 60945

Salt mist Sewerity (1) - Salt 5% by weight IEC 60068-2-52

Solar radiation < 1120 Wim? ISO 4892-2A

Hail <10 mm hail @ 18 m/s wind -

Ice load <12.7 kg/m? :

Max. horizontal
wind speed**

< 50 m/s @ max RPM (Operational)

< 70 m/s - stopped - free rotating

Max. vertical wind
speea

“ AN rmle A mav DDRA INnAratiann Al

Design life

15 years***
Operational emissions

Turning unit
acoustic noise

< 70 db(A)

Radiation safety
distance

10 m (horizontal plane)

1 m (vertical plane)

*System startup below -25° C is not recommended.
**Maximum allowed instantaneous wind speed.

***Acting on the first meter of the antenna, measured from the tip.

***Based on the specifications in table 2-3. Life may increase/decrease depending on
the antenna’s specific operational emvironment. Design life may ONLY be prolonged

according to Terma's evaluation. The design life requires that maintenance

is carried out in accordance with the instructions in this manual.

S/
N 3
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Table 2-4 Approval and conformity

Approval/Conformity Compliance References / Remarks
Certified Machinery directive 2006/42/EC
EMC directive 2014/30/EU
Low Voltage Directive 2014/35/EU
REACH regulation 2006/1907/EC

L PN S P 1= rnnar

(RN ot U

Maritime navigation and radio communication
equipment and systems, general requirements.
Methods of testing and required results.

Designed to _comply | F?estriction of the Use of Certain Hazardous
Substances in Electrical and Electronic Equip-
OHS ment - ROHS- 2011/65/EC
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SCANTER COMPACT ANTENNA SERIES UJ
Doc. no: 904044-DP, Rev: E Page 12 of 18

3  Supporting structure

3.1 Forces

The turning unit is matched to the aerodynamical behavior of the antenna and its rotation
speed.

Forces acting on the supporting structure from antenna system are defined on the installation
drawing, doc. no. 941070-ZD.

3.2 Wind load
The antenna system is designed to withstand the wind speed defined in Table 2-3.

It is recommended to situate the antenna in a free wind field to reduce turbulence and avoid
irregular wind loads such as asymmetrical winds caused by buildings or terrain. Further wind
scenarios should be taken into account:

¢ Gust factor and gradient wind effect

e \Wind aneed atatictinre fmndal median and avarana enaad)

e Hot and cold air and density of air effect

e The Venturi effect in hilly surroundings

e Turbulence effect when the wind is interrupted

e Asymmetrical or irregular wind loads on installations on slopes and structures

* Special meteorological wind phenomena'’s such as the Bora, Sirocco, Mistral, etc.

For further guidance on wind considerations and recommendations for installation, refer to
doc. no. 804487-DN.

3

4

A
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3.3

3.4

3.5

Bending

Bending of the tower is normally insianificant to affect radar performance.

Azimuth torsion

In the azimuth direction, torsion will result in azimuth
errors.

The azimuth error is calculated as follows:

Azimuth error [m]= 27) R
360

Where R is the target distance in meters, and ¢ is the
torsion angle in degrees.

Example: With a torsion angle of 0.11°, a target at a
distance of 20 km gives an azimuth error of 38 m.

As a rule of thumb, the torsion must be below % of the
horizontal antenna beam width, in normal operational
weather conditions. Most trackers will accept this.

ALLU ALy TS{UNTHIZIHILW THidy Lall 1Ul 1IeDd wikialiue.

18 feet antenna ~ 0.11°
12 feet antenna ~ 0.15°
9 feet antenna ~ 0.2°

Tiiting
In stationary Radar systems, the tilt of the platform on

which the Antenna unit is mounted, should be below
0.5°.

The picture shows a self-supporting conically shaped,
three-legged steel lattice tubular tower, which is excel-
lent for radar antennas.

The Antenna unit base plate may be mounted on a
Steel pedestal or directly on the tower construction.

Figure 3-1 Three-legged lattice tower

I
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3.6 Unobstructed radiation angle

3.7

Close-by obstructions should be kept to a minimum and preferably (if unavoidable), located
in a non-transmission sector.

R (Swing radius)'

/

l Lightning
attractor rod(s)

|
! ! Waveguide

Obstructbn

Figure 3-2 Lightning attractor rod length/distance and unobstructed radiation angle (exam-
ple)

Table 3.1: B4own free radiation angle

Fan l 2 20°
Cosec? I 2 20°

Lightning protection and grounding

The antenna system must be properly protected against lightning. 99% of all damage caused
by lightning occurs due to overvoltage induced in the power supply and distributed to other
parts of the system. To accommodate this problem, it is recommended to add surge arres-
tors to power supplies and galvanic connections penetrating the equipment cabins. The op-
timum solution is that the power supply is the only galvanic connection from the exterior and
using fiber optic cables for all signal connections.

Figure 3-3 shows the recommended solution for lightning protection and grounding. If a light-
ning strikes the radar antenna mast, experience shows that it is extremely difficult to secure
the high-energy power flow. If the lightning attractor rod(s) is isolated, it is imperative that the
impedance for earth is smaller than for other paths; that is, there may be >100 kV potential at
the top of the lightning conductor(s) and 0 V immediately next to it via the signal cables. In
this situation, the energy is able to “jump”, causing serious problems.

The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions r on the front page.
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In summary, the idea is to connect the system as effectively as possible to ensure that all
components have the same potential in the event that lightning strikes and a Faraday’s cage

must be established around the equipment cabin.

Lightning
All cableshields attractor
terminated in glands — rod(s)
All cables twisted pairs

All cableshields
terminated in glands

All cables twisted pairs

a
f 1
Waveguide |
aveguide Ligh!ing

! 1Waveguide + Cables
i t+— conductor > {
| isolated from i
Ji mast
Waveguide

| . |
grounding | ] _ ) _
pont A >< : Lightning protection
)

3

| Grounding
1 Mains lll cmmmans VAlatim g e
A b
- === Cables
Equipment
qc;:)_m \ e Maiin's Supply
- L
, Surge ‘Il
Equipment Arrestor \
grounding /
point
I:
5

|
g‘-. <9 Equipment cabin

Mains
*_ Waveguide e Distribution
grounding
point(s)

Onlyifd>5m

B /.’_,, /_,.:_' -,-" :; 920'/. s /,z‘, Iy . ;
///%f 4: ‘=f" '”5;’; 2L L
F{gure 3-3 Lightning protection and grounding solution

il i G Surge
VoA ! -
s atvara < Arrestor
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4

Preventive maintenance

Preventive maintenance should be performed with fixed service intervals. The procedures
and suggested intervals are based on long-term experience. See maintenance details in the
maintenance manual delivered with the equipment.

For detailed information on extended warranty and service contract, please contact Terma
AJS.

Preventive maintenance tasks

6/12 months*: Inspection of antenna system

4 years: Gearbox oil change
4 years**: Replacement of motor
8 years***: Replacement of rotary joint/encoder assembly

*First inspection after 6 months. If the antenna and turning unit are found in proper condition at the 6
months inspection, the service interval can be extended to 12 months. If any abnormalities are found,
the antenna system must be checked again after 6 months.

**Replacement frequency is based on field statistics and may therefore vary. Interval stated is mini-
mum expected life.

*** Replacement frequency depends on rotations. Maximum rotations for encoder assembly is 130 x
10%6. Example at 30 RPM the expected life is 8 years.

Figure 4-1 Radar test tower at Terma in Lystrup, Denmark

X
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5

Quality assurance certification

AQAP-2110

For more than 25 years, Terma A/S has been certified to the NATO Quality standard AQAP-
1, later AQAP-110 and AQAP-150, and since 2006, Terma has been assessed and certified
to AQAP-2110 by Bureau Veritas Certification.

1ISO 9001
Since 2003, Terma has been assessed and certified to ISO 9001 by Bureau Veritas Certifica-

tion.

-BUREAU VEHITAS |
 Certification ST _'.;_ J UKAS

QUALITY
MANAGEMENT

Terma Quality Management System

Terma Quality Management System is an inherent part of the Terma Management System
(TMS), which is an on-line process orientated information system on Terma'’s intranet. TMS
is formed as a front-end to the Quality Handbook and other business procedures for each
business area giving an easy way to gain relevant information to the individual employee
based on the actual job and stage in the process.

viner cerurications

Contact Terma A/Sfor a complete list of various second party approvals and certificates.

%
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6 Abbreviations

Term Definition

ACP Azimuth Count Pulse

AQAP Allied Quality Assurance Publications
ARP Azimuth Repitition Pulse

CO Compact

CP Circular Polarization

CSs Coastal Sunwillance

CE Conformité Européenne

ElA- Electronics Industries Alliance

F Fan beam shape

HP Horizontal Polarization

ICR Integrated Cancellation Ratio

IEC international Electrotechnical Commission
IP International Protection

N, It biamat Memooiz inn £ €t ganno i
REACH Registration, Evaluation, Authorisation and Restriction of Chemicals
RF Radio Frequency

RH Relative Humidity

ROHS Restriction of Hazardous Substances
RPM Rewlutions Per Minute

™S Terma Management System

VAC Voltage Alternating Current

vbC Voltage Direct Current

VSWR Voltage Standing-Wawe Ratio

VTS

Vessel Traffic Senices

N
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I'-H AHT'EJI 3BABYPTOB

I'EHEPAJIEH ITUPEKTOP HA

A1 ,,IIPUCTAHUIIIHA HHOPACTPYKTYPA”

HEHOBO NNPEAJTOKEHHE

3a U3IIbJIHEHUE Ha o0LIecTBeHa NOPBhYKa, MPOBEXK/IaHa Ype3 OTKPUTA MPOLeaypa
1o peaa Ha 30I1 ¢ npeamer:
»/10CTaBKa, MOHTAK H BbBeAK/IaHE B eKCIVIOATALHSA HA PAJHOJIOKALHOHHH
CTAHIHH 32 NOJMSHA HA H3HOCEHH, C H3YePIaH pecypc paJHoJOKAHOHHN CTAHIHN”

Or ,PAJAPH VTMIS” 33/, ¢ BYJICTAT/EMK/Homep Ha perucrpauus B ChOTBETHaTa
IbpKaBa-HE € MPHIOKHMMO, ChC cefanuile W ajapec Ha ympasienue: rp. Codus, x.K. ,.Xampku
Humutsp®, yi. ,,Bacun Kbeaues™ Ne 26, Bx. 1, etr. 7, Busnec uenrsp .,Credan Kapampxka™, agpec 3a
kopecnogaenuus: rp. Codus, x.x. . Xamwku Jumutep”, yi. ,.Bacun Keages™ Ne 26, Bx. [, er. 7,
busnec nentsp ,.Credan Kapamxa™, Ttenepon 3a xonrtakt 0888022287, daxc 02/8756149,
enekTpoHHa noma pavlova@ballisticcell.com, npencraBnssano ot: HOmuan IletboB Iletkos, B
KauecTBOTO Ha ymnpasuten Ha bamuceruk cen EOOJ, IlpeacraBnssam Obenunenue ,,PAJTAPH
VTMIS” 13311

YBAJKAEMHU I'OCIIOIMH 3ABYPTOB,

Cuien 3amo3HaBaHe ¢ JOKyMEHTAlMATa U YCJIOBHATA 3a ydacTHe B OOLIECTBEHA NMOpPHYKA C
npeamer: ,,/locmaska, MOHMAadx3c u 6v6eHCOAHE 8 EKCRAOAMAUUA HA PAOUOIOKAYUOHHI CIMAHYUU
3a NOOMAHA HA U3HOCEHU, C U3HEPNAH Pecypc pPAOUOIOKAWUOHHU CMAHUuU”, W3TOTBHXME H
npejcrassMe Ha Bamero BHuManne Hameto IleHoBo npeasiozxkenne 3a M3NbIHEHUE HA IOPHYKATA,
KaKToO cjle/Ba:

O6ma upeHa 3a u3NbJAHEHHEe HA NMOpPbYKaTa, B pasmep Ha 4 479 000,00 aB./g9eTHpH
MH/JIHOHA YeTHPHCTOTHH celem/ecer u aeser xuusiiu jgesa/ 0e3 JUIC, 5374 800,00 as. /mer
MHJIHOHA TPHCTA ceAeM/eceT H YeTHPH XH/Isiiu B ocemcToTuH aeBa/ ¢ JUJIC.

Vrazanue: Ilenosa ogepma c¢ npeonodcena obwja yema 3a usnvIHEHUe, HAOBUWABAWA
NPOZHO3HAMA CMOUHOCM HA NOPBLYKAMA He ce 00ONYyCcKd 00 OYeHKd. Y4acmuux ¢ maxkoeda yeHoeo
npeonodicenue ce OMCMpaHaea om ydacmue 6 npoyeoypama.

Besika yena mpabea 0a 6v0e coe 3akpvienue 00 8Mopus 3HAK cied 0ecemuyHama 3anemas
(00 cmomunka).

IIpu pasnuyue MexIy CyMHUTE, IOCOUEHH ¢ HUPH U C IyMH, 3a BIPHO Ce NPHEMa CIIOBECHO
H3MKMCaHaTa cyMa.

Hpezmomeﬂara OT Hac obina Kpaifma LCHa € OKOHYATC/IHA U HE IIOJICIKH Ha aKTyallu3alHsi B
[poreca Ha U3ITb/IHEHHE Ha IIOPBhYKaTa.



Ilenarta e QopmHMpaHa Bb3 OCHOBAa Ha HAlpPaBEHHUTE OT HAc IPOy4YBaHMA 3a obema H
ChIbPKAHHETO HA BCHYKH pabOTH, KOMTO ca HEOOXOAMMH 3@ LSUIOCTHOTO HM3IBJIHEHHE Ha
NOpbhYKATA B CHOTBETCTBUE C M3UCKBAHUATA HA BBH3JIOKUTEISI U BKIIIOYBA BCHUKHU Pa3XOJId 3a TOBA —
JIOCTaBKa, INOJJIe)KALIMTE Ha BJlaraHe 4acTH W MaTepualy, pa3XoIuTe 3a TPyJA, MEXaHU3allHs,
TPAHCIIOPT, EHEPIus, CKJIaJMpaHe u Jp. NOJ00HHU, KaKTO H OIpeeIeHarTa OT Hac nevasioa.

3agBsgBaMe, Y€ CME 3all03HATH C BCHYKH YCJIOBHSI H OCOOEHOCTH Ha OOEKTHTE, KOUTO Ouxa
TOBIIHUSITH BbPXY NpEUIOKeHaTa ieHa B odeprara.

3agBsBaMe, 4€ B CIyyail Ha JONMyCHaTH OT HAC MPOIYCKH B ONpeeNsHEeTO Ha obema H
ChABPKAHUETO Ha paboTUTe, KaKTO ¥ INpPH BH3HUKBAHE HAa OOCTOSTENCTBA, KOMTO HE CMe
IPEIBHIMIIM TIPH OIIPEEIIsHE Ha NPEeIoKEeHaTa OT HAC LieHa, T ca M3IIII0 33 Hallla CMETKa.

28.01.2020 . IOnnan [letkoB.. ...
Ynpasutéia bamcruk cen EOO/],
Ipencrapnssam O6emuuenue ,PAJJAPU VIMIS™ J133]]
(ume u pamunus,; ONvAHCHOCH)

rp./c./ Codus nOONUC HA 3AKOHHUA NPeOCMAasumen ulu
HA HAONEHCHO YNBIHOMOWEHO JulYe, KOemo
nooaeéa ogepmama
( newam)



