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1. BBepeHue.

JlaHHOE PYKOBONICTBO COACPKUT OCHOBHBIC CBENCHUS HEOOXOMMMBIE IJIT MOHTaXa W BBOJA B
skcrutyaranuio Cepsepa BpemeHu MetpoHoM-50M hw7.x.

TexHuueckne  XapakTEepUCTUKU H3AEIMS U €ro MOAU(UKAIMMA, COCTAaB HU3AEIHA U KOMIUIEKT
nocraBku, mnpuBefeHbl B JgokymeHte «CEPBEP BPEMEHU Metponom-50M hw  7.x Ilacnopr.
KBMT.468150.20-1 IIC» u MOTyT OTIIMYaThCS OT yKa3aHHBIX B TJAHHOM PYKOBOJICTBE.

Omnucanne TmporpaMMHOTO uHTepdelica momp3oBaTenss mnpuBeaeHo B nokymente «CEPBEP
BPEMEHU Metponom-50M hw 7.x PykoBoactso nosb3oBarens. KBMT.468150.20-1 PIT».

JIOTOTHUTEIbHBIE HHCTPYKIIMU U PEKOMEH/IAIMH 10 SKCIUTyaTalliy U3IeIUsl pa3MelIeHbl Ha calTax
MoCTaBIUKa https://mvmetrotek.ru/ u pa3paborurka https://kbmetrotek.ru/ .

Bompocer o pabore ¢ u3menwieM NPHUCHIIANTE Ha AIEKTPOHHYIO modTy info@mvmetrotek.ru |,
info@kbmetrotek.ru ¢ ykazaHuem 3aBOJICKOTO HOMEpA yCTPOMCTBA M HOMEpa ycTaHoBiIeHHoM Bepcuu [10.

2. OnncaHune n paboTta nsgenusi.

2.1. HaszHa4yeHne, OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN, YCTPONCTBO U paboTa.

CepBep Bpemenu MerpoHoM-50M hw7.x BemonHser ¢yHkuuu NTP cepBepa BepxHero ypoBHs
Stratum 1 ¢ omauMm cereBeIM KoMOo-ropToM 100/1000Base-T(RJ-45)/100Base-FX/1000Base-X (SFP).
[MonnepsxxuBaercs padora 10 2 MuITHOHOB NTP KueHTOB (B yCTaHOBHUBIIIEMCS PEKUME).

puc. 2.1.1. Metponom-50M hw7.x (DIN) puc. 2.1.2. Merponom-50M hw7.x (1U)

CepBep wmmeeT deThIpe BbIxoma cuuxpocurHanoB 1PPS, 10MIm, 2.048MIm, IRIG-B-DCSL
nporpaMMHUpyeMbIe B JIOOBIX COUYETAHMAX, BBIXOA MoxynupoBanHoro curnana [RIG-B-AM, 2 Beixoga ToD
NMEA 193 RS-232 (RS-422/485 ¢ BHemHUM amantepoM) U pelneiiabie BeIxoasl 1PPS mw 1PPM. Ommtka
BPEMEHHOTO WHTEpBajia 3TUX CHUTHAJIOB He mpeBbimaer +100 HC, NpHW CHHXPOHM3ALUUU OT BHEIIHHUX
WCTOYHHMKOB, M1 £30 MC B CyTKH, IPH aBTOHOMHOI1 padoTe.

16:49:55 CepBep MeTpoHOM

sn 10000 hw 7.1 TCXO sw7.1

masHasn

Hactpoitn cem BXxofbl BbIXOAbl

Pasbem BIN cout IRIG AM OUT

VICTOHUKA CHEXDOHUZALIM

Mpocpurn PTP

3anyck PTP

Kondurypaups NTP

npoTorons!

CratucTvka 3anpocos

TPagmK CMewesus

CnyTHAM

Cucrema

Curnan 'S v 10M
Munenaarc [Om] v =8

Pexum DC

GNSS GLONASS
GNSS RS-232
1PPSAIN,BIN

NTP

Pexum IRIG B002/B122
SyncE Mopt 1 off

Bnokuposka paGoTbl OFF

Ycnosus asapun Antenna alarm OFF

SNMP Trap Server

SysLog Server

npHMEHHTL oTmena

v | PPS
50 50

v| bc v | bc

3apepxka CUIHaNa aHTeHHBI [He]
3apepwka curnana RS-232 [Hc]
3anepwka curnana 1PPS [Hc]
AccumeTpuunas sagepxka NTP [Hc]

JAnutenbHocTtb 1PPS [ms]

Boixoaw: A,B,C,D,IRIG

Port 1 alarm OFF

IRIGAM

50

AC
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CUHXpOHM3AIMSI CaMOTO CcepBepa MOXET BBIMONHATHCS OT BcrpoeHHoro ['HCC-mpuemHmka
I'NIOHACC/GPS/BeiDou, ot Baemnero 'HCC-npuemnunka, ot AByx BHemHux cursanos 1PPS, 10MI'u nin
2.048MI'1 B moOBIX codeTraHusx, oT BxomoB 1PPS m NMEA 193 RS-232 (RS-422/485 ¢ BHENTHHUM
amantepoMm) u 1o mporokordam PTP, NTP, SyncE c¢ ammaparnoit mx mommepskkoil. BerOop wmcTodnmKa
BBITIOJIHSICTCS. aBTOMATWYECKH, B 3aBHCUMOCTH OT €ro mnpuopurera u kauectsa. PTP Slave anmaparHo
noanepxusaet npodunu Default, Power Profile IEC61850-9-3, IEEE C37.238-2011, IEEE C37.238-2017
n Telecom Profile G.8265.1, G.8275.1, G.8275.2, mxmogas VLAN (IEEE 802.1Q) u omHOBpeMEHHYIO
paboty 1o uetbipex PTP mporeccos.

16:51:06 CepBep MeTpoHom sn 10000 hw 7.1 TCXO sw 7.1 - = B &

Cnpaska Bbiiith Eng
nasxas
Source Priority Stability TH [ns] | Clock Class| Clock Offset [ns] | Clock Stability [ns]| Clock Accuracy [ns] |Plot(Base)

HacTpoik cetn PRTC[6] |-16 17 9 .

GLONASS
Koncpurypays PRTC[6] |1448 13
ABSENT

BIN 10M ABSENT

SyncE Slave  Port 1 FAIL

TMpodyuny PTP PTP Slave | ptpd 01 ABSENT

3anyck PTP
PTP Slave FAIL

Kotcpurypaiyn NTP PTP Slave FAIL

® & & & & & & & O

NTP Client ABSENT

TpoToKorbi

HOLD-IN HOLD [7]

18]

7
8
9
9
0
9
PTP Slave o FAIL
0
0
9
8
8

CTaTucTika 3anpocos HOLD-OUT
Tpacuk CMelseus

CryTH

Cucrema

Hnst TectupoBaHusi mporecca oOMeHa cooOmeHusiMu no npotokony PTP cepsep moxker ObITh
ckoHpurypupoan kak PTP Master. 3OTo pexuM amnmapaTHO HE TOMJCPKUBACTCA M MOTPEHIHOCTH
CHHXPOHM3AI[MH COCTABISET COTHH MKC.

[Ipenycmotpen pexum OnokupoBku  padotel (Alarm Control) mporokonoB NTP, SNTP, PTP u
Bbixo7i0B 1PPS, 10MI'1, 2.048MTI', IRIG npu morepe CHHXpPOHHU3ALMKU CEPBEPOM WIIM MOAMEHE CHUTHaja
T'HCC.

KoHTpomb cocTOsSHUS 1 yIpaBIeHre cepBepoM BhIToNHseTcs uepe3 WEB-unTepdetic (aHmmitckuii n
pycckuit s361k). MH(bOpManus o cOCTOSHUN BBIAAeTCs 10 mpotokoidamM SNMP, Biirouas trap-cooOmeHus,
Syslog, MMS (IEC61850).

WnTepdeiic nonp3oBaresisi BKIIOYAET TAKUE CPEACTBA JUATHOCTUKY KaK rpa)yK CMEIIEHUsI BPEMEHH
cepBepa OTHOCUTEIHHO NCTOYHUKOB CUHXPOHH3AIMH U STATOHHBIX CUTHAJIOB (MPU UX HAJMYWHU), CTPAHMILY
cocrosiHust poueccoB PTP Slave, cTpanuubl co3Be3amil cryTHUKOB BcTpoeHHoro W BHemHero ['HCC-
MIPUEMHUKOB.

16:57:37 CepBep MeTpoHOM SN 10000 hw 7.1 TCXO sw7.1 . E B &

Cnpaska Bbiimn Eng

masHas

Hacrpofios cen Ipacuk Cmelenms [Hc]
Kondpurypauys

VICTONHMKM CHHXDOHM3ALIMA

rpocpunm PTP

3anyck PTP

Kordpurypaima NTP

MpoToKons!

CraTucTka 3anpocos

ChyTHkH
Chcrema
100

16:54:30

1654
— Offset — Base Offset

OBHOBHTL cKavars json ouHCTHTS
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[Iutanue cepBepa BBINOIHIETCS OT BCTPOCHHOTO MPE00pa3oBareisl ¢ ralbBaHUYECKON Pa3BsI3KOU C
JIByMsI B3aMHOPE3ePBUPYEMBIMH BXOIaMHU TUTAHUS MOCTOSHHOTO ToKa 19..72B ¢ pa3Bs3koil yepe3 AUOIbI,
C DJICKTPOHHOMW 3alllUTON OT OOpaTHOM MONSPHOCTH U BBIOPOCOB HampspkeHUs. [lomkioueHue BHEIIHUX
MCTOYHUKOB BO3MOXHO TIO CXEME KaK ¢ OOLIMM MHUHYCOM, TaK U C OOIIUM ILTHOCOM.

Jnia muTaHus OT ceTH nepeMeHHOro Toka 220B B KOMIIIEKT MOCTAaBKM BKIIIOYEH BHEIIHWH alamnTep
220B/24B nogxirouaeMblii K OJHOMY M3 BXOJIOB ITUTaHU CepBepa.

YerpoiicTBO pa3paboTaHo C y49eToM TpeOOBaHWH IIEKTPOMArHUTHON COBMECTUMOCTH. B cxeme
HCIIOJIB3YIOTCS BBICOKOHA/ICKHBIC KOMIIOHCHTBI HWHAYCTPHUAJIBLHOTO TEMIICPATYPHOTO JUalia3oHa. I[JIH
OXJIQKJICHUS CEPBEPA HE UCIIONIB3YIOTCS BEHTUIISITOPHI.

Cepsep Bpemenn MeTtpoHoM-50M hw7.X BBITIONHEH B METAJUTMUYECKOM KOPITYCE W TIOCTABIIACTCS B
onHOM M3 naByX Moaumukanmii: ans yctanoBku Ha DIN-pefiky: MerpoHom-50M hw7.x (DIN) u mis
ycraHoBku B 19" croiiky: Merponom-50M hw7.x (1U) Ha omno mecto 1U B croiike MOryT OBITh
YCTaHOBJICHBI OJMH WX ABa cepBepa MeTponoMm-50M hw7.x i Merpornom-PTP-1U-V2.

puc.2.1.3 Ycranoska Metponom-50M hw7.x (1U) puc.2.1.4 Yeranoska Merponom-PTP-1U-V2 u
B CTOMKY 19" MerponoM-50M hw7.x (1U) B croiiky 19"

OO0pa3 omepalMOHHONW CHCTEMbl M II0Jb30BaTeNIbCKas KoH(QUrypamms xpansarcs Ha SD-kapre
NpOMBINUIEHHOTO HcnonHeHus. @ainoBas cuctema opranuzoBaHa Ha RAM-amcke, 4TO CHMXKaeT A0
MHUHHMMYyMa Harpy3ky Ha SD-kapTy u oOecrieuuBaeT ygajleHHE HeCaHKIMOHHUPOBaHHBIX M3MeHeHui 110 npu
nepesarpyske ycrpoiictea. [lpu moBpexaeHnn obOpas3a orepanmnoHHON cuUcTeMbl Ha SD-kapre, BO3MOXKHA
3arpy3ka pesepsHoii ko ¢ eMMC Flash u BoccTaHoBieHue o0pasza Ha SD-kapTe 63 ee H3BJICUCHUS.

Cepsep paszpaboran u mpomsBogurcsi Poccun. Mcmonb3yercst TONBKO OTKPHITOE MPOrpaMMHOE
obecneuenue (OC Linux) u mporpamMmbl COOCTBEHHOH pa3pabOTKH.

Bce ykazanHble B TeXHHUYECKUX XapakTepucTtukax (yHkmuu [10 mnpemocraBisiorcs B cocTaBe
CTaHJAPTHOM IMOCTAaBKU W 0€3 OrpaHWYCHUS Cpoka MehcTBuA. [IproOpereHne MOTOTHUTEIBHBIX JTUIICH3NH
He Tpedyercsl.

2.2. MapknpoBka 1 nnombuposaHue.

DTUKETKA ¢ Ha3BaHUEM W3/ICNUs ¥ WHpopMaIUel O TMPOU3BOIUTEIC HAXOIUTCS Ha OOKOBOM CTCHKE.
DTHKETKa-IIoMOa ¢ 3aBOJICKUM HOMEPOM H3JISNUS 3apbIBacT OTBepcTHe SD-KapThl HA 3aTHEH MMaHEIH.

2.3. YnakoBkKa.

VYhakoBka w3nenus s XpaHEHHS H OTHPaBKM B PEMOHT BBINOJHSACTCS B TI'ePMETHYHBIN
TTONMATUJICHOBBIHA TTAaKeT M KapTOHHYIO KOPOOKY C BKJIQJIBIIIAMU 00ECTIEUYMBAIOIINMHI (DUKCAITUIO U3ACTUSI 1
3aIIUTY OT MOBPEXKICHUN IPU TPAHCIIOPTHPOBKE.
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3. lcnonb3oBaHMe No Ha3HaYeHUIo.

3.1. Mepbl 6e30nacHOCTM Npy yCTaHOBKE M 3KCMyaTauumn n3genvsi.

1. I[lepconan momkeH OBITH O3HAKOMIIEH C PYKOBOJICTBOM IO DKCILIyaTallly, TPOUHCTPYKTHPOBAH 10
TEXHHUKE 0€30MMaCHOCTH U TIOKAPHOI 0E30MMaCHOCTH.

2. HepeL[ yCTaHOBKOﬁ H€O6XOI[I/IMO Y6€,I[I/ITLC$I B OTCYTCTBHUHU CJICAOB MCXaHUYCCKHUX HOBpe)K,Z[eHHfI,
KOppO3uu, rpsisu 1 KOHACHCAaTa Ha KOPITyCC U3ACIIN.

3. Ecnin Temmeparypa OKpy>Karollleil cpeabl B MecTe€ YCTaHOBKM M3Jenus npesblmaer Ha 10°C u
Oosiee Temmeparypy IpU TPaHCIIOPTHPOBKE WM XPaHCHWH, HEOOXOIMMO Iepell BKIIOUEHHEM BbIAEPKaTbh
u3zienue npyu pabouei TeMieparype He MeHee 2 4acos.

4. Koprryc nznenus ToIDKeH OBITh 3a3eMJICH. BUHT 3a3eMIleHUs pacTIONOKeH Ha 3aTHEH IMaHeIH.
5. AHTECHHA ¥ aHTCHHBIN KaOeNb JOJKHBI UMETh MOJIHUE3AIITHTY.

6. llepen momkiIrOueHWEM AaHTEHHOTO W JPYTUX CHTHAJIBHBIX Kabeneid K cepBepy HEOOXOAMMO
yOemuThCcsT B OTCYTCTBMH TIOCTOSIHHOTO WJIM TIEPEMEHHOTO HANpSDKEHHsT MEXIy O00JIouKoil Kabeis
(xopmycoM pazbeMa Kalensi) M KOPITyCOM cepBepa MpH MOAKIIOUYEHHOM K CepBEpY 3a3eMIICHHH.

7. Qs TiMTaHUA CcepBepa OT CETH IepeMeHHOro Toka 220B momKeH HCHOIh30BaThCS amamnTep
MOCTABJISIEMBI B KOMILIEKTE C CEPBEPOM.

8. B mpormecce sKkcInTyaTaniiu cepBep MOJDKEH OBITh 3AIIUINEH OT YAapOB, IOIMANAHWS BIArH U
MIBUTH.

9. HWcnblTanus, Halaaka, BBOJ B SKCIUTYaTALUIO U SKCIUTyaTallys CepBepa JOJDKHBI IIPOU3BOIUTECS C
yaeToM TpeboBaHmii 6e3omacHocTH, n3inokeHHbx B [OCT 12.3.019.

10. [lpu  skcrutyaTanuu cepBepa JIOJDKHBI  BBIMOJHATHCSA —OOIIME TpeOOBaHHS IMOXKAPHON
0€30IMacCHOCTH.

11. Cepsep Bpemenn MetpoHoM-50M hw7.X cooTBeTCTBYeT 00IIMM TPpeOOBaHMUSAM 0E30IaCHOCTH O
I'OCT P 51350-99.

12.Tlo cnocoOy 3amuThl 4YeJOBEKa OT IOPAKCHHS OJICKTPUUYECKUM TOKOM CEpPBEp BPEMEHH
Metporom-50M hw7.x coorBerctyeT Kiaccy Il mo I'OCT P 51350-99.
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3.2. Bblbop n yctaHoBka THCC-aHTEHHbI.

1. Pexomenayercsi wucmoib3oBarh akTuBHyro aHTeHHy [JIOHACC/GPS/Beidou Pagmyc-50
CIICNUATBHO MPEAHA3HAYCHHYO JUIsl BDEMEHHBIX MPHIOKCHHI W aHAJIOTHYHYIO.

2. HpI/I HCIOJIL30BAHUY aKTUBHOM aHTEHHBLI ¢ COOCTBEHHBIM UCTOYHHKOM MUTaHWs, HaIPsXKEHUC OT
O9TOI'0O UCTOYHHUKA HE JOJIPKHO IIOIIaJgaTh Ha AHTCHHBIN BXOJ CE€pBEpa.

3. Pexomenyercst anteHHbild kabens tuna PK50-3-34 mo 80m, mim PK50-3-35 (Tpebyercs 3amura ot
COJTHEYHOI'O M3JTy4eHUs U aTMOC(eEepHBIX ocankoB) amuHOU a0 80m wmmm PKS50-7-311, PK50-7-314 wnum
PK50-7-312,PK50-7-315 (Tpebyercs 3amura OT COTHEYHOTO M3ITydeHUs M aTMOC(EpPHBIX OCAJKOB) UTMHOM
10 180m.

4. AHTeHHA JIOJDKHA YCTaHABIUBATHCS B 30HE 3alllUTHl MOJHUEOTBOJA U UMETh BCTPOCHHBIH, a, MPU
3HAYNUTENBHON JUTHHE KaOesl, U BHEITHUH Pa3psTHAK MOJTHUC3AIIUTHI.

5. Konyc o03opa aHTeHHBI B BepxHei mnomycdepe mupuHOH 120° momxkeH OBITH CBOOOIEH OT
COCeTHUX 3aJaHui («OTKpPBITOE» HEDO).

Ha 3aLUTHI 30Ha 3aWMTEI
~~ monHueoTsoaa MonHueoTsoaa

120%
P “orkpuiTos” 4
Hebo k

EE e

AHTEHHa
paspRAHMK MOHACC
MOnHUesawmTbl
KoaKCHanbHbIl KaBens
| b 3asemneHne 4kB.MM
MonHueoTsoq /[\
MetpoHom-PTP L.
AHTEHHa
\I/ 3asemnexve
M=
St |
rnasHas I~
=
wuHa 4—45/
- 3asemnenvs _d//
|-
o il —
~ ]
3. J ﬁ\LQ— 4 | 9.2
| !

puc.2.2.1 PexomeHayeMas cxeMa yCTaHOBKHU M 3a3€MJICHUS aHTEHHBI U cepBepa.

6. He CICAYCT YCTAHABJIMBATL AHTCHHY B CTBOPC ITIABHOIO JICTIECTKA APYTHUX NEPCAAIONINX aHTCHH.

7. AHTeHHA JOJDKHA OBITH yajaeHa Ha pacCTOSHUE HE MEHEe 2M OT METALTUYCCKUX KOHCTPYKIIHIMA
HaXOMAIIUXCS ¢ HEH HA OJHOM ypOBHE.

8. Boma ¢ kpoBnm He MO/HKHA CTEKATh HAa aHTCHHY U KaOeH.

9. Ilocne nmoakmoueHus k antenHe BY kaOenst, repMeTHU3UPYHTE CTHIKM Pa3beMOB KIEHKOH JICHTOM
JUIS TEPMETHU3ALUH.

10. B ycnoBusax mymenus u noamed curHajgoB [HCC pexomeHayeTcs yCTaHOBKAa aHTCHHBI B
cepearHe TUIOCKOW KPOBJH 3/IaHUs, Ha BbIcoTe He Oonee 1..1.5wm.

11. 3a3eMJicHHE AaHTCHHBI © pa3psSAHUKA MOJIHHE3AlIUTHl CJIEAYEeT BBHIIOTHATH OTACIBHOM,
HM30JIUPOBAHHONH OT MOJIHHEOTBOAA, MEAHOW IIMHON CEUeHHEM He MeHee 4 KB.MM MOAKIIOUEHHOH K
IJIaBHOH mmHe 3a3eMieHus. K 3Toit jke muHe 3a3eMIIeHUs JODKHO OBITh TOAKIIOUEHO 3a3eMIICHHE CEpPBEpA.

12. 3a3eMiicHHE AHTCHHBI W pa3psaAHUKa MOJHUC3AIUTBI Ha [MWHBI MOJHUC3AIIUTBL HWIIN
MNOAKIOYCHUC K METAJTINIMYCCKUM KOHCTPYKIUAM HaA KPBIIIC 3AaHUA (OI’pa)I(,HeHI/IH, METAJLIIMYCCKaA KpOBJ’ISI)
HE JOIIyCKACTCA.

13. Ecau aHTeHHa KpemuTcs K METANIMYECKOM KOHCTPYKLMH Ha KpBIIE, PEKOMEHAYETCs
M30IIMPOBaTh KOPIYC aHTEHHBI OT 3TOW KOHCTPYKIIMHM IIACTUKOBOW TpyOoW (puc. 2.2.2.) WM IIWHHBIM
H30JSITOPOM € pe3nboit M8 (puc.2.2.3).
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puc. 3.2.2. Kpemsenue aHTEHHBI puc. 3.2.3. KpemnseHne aHTEHHBI

K IUIaCTUKOBOU pr6e K METaJTHIECKON pr6e qepe3 U30JIATOP

13. Ilpu ucronb30BaHUK COBMEIIEHHOTO ¢ anTeHHoM BHemHero I HCC-npuemuuka ¢ natepdeiicamu
RS-232/RS-422/RS-485 wnu ethernet muHuK 3TUX UHTEPPEHCOB JOIKHBI HIMETh MOJTHHE3ALIHTY.

14. IIpu sxcruryaranuu u3nenus 6e3 [HCC-anTeHHbl, 3a3eMJIeHHE CepBepa BBINIOIHIETCA Ha IIUHY
3a3eMJIeHUs] MKada MU CTOHKH.

15. [Ilpy HEBO3MOXKHOCTH BBHINIOJHHUTH B TIOJHOW Mepe yKa3aHHbIE TPEOOBAaHUS 1O YCTAaHOBKE H
3a3eMJICHUIO aHTEHHbBI W W3JCNHUs cJeQyeT oOpaTUTcs 3a KOHCYNIbTallMed B  OpraHU3aliH
CHELNATN3UPYIOIIUECS Ha pa3padoTKe U MOCTaBKE CHCTEM MOJIHUE3aIUThI.
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3.3. HasHa4eHne nHomMkaTtopoB, KHOMOK, pa3beMoB.

[{oxoneBka pa3beMOB NpUBEACHA B pasziene 4, a TUIl pa3beMOB U AIEKTPUUECKNE XapaKTEPUCTUKH
curHanos - B JokymeHTe «CEPBEP BPEMEHU Metponom-50M hw 7.x ITacnopt. KBMT.468150.20-1 I1IC».
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Puc.3.3.1. Jluuesas nanens cepsepa MerpoHoM-50M hw 7.x monudukaunu DIN u 1U.

MNupukarop nuranus ITAT roput 3ejeHbIM IIPU MOJAHHOM IIUTAHUU HA CEPBEP WU JKEITHIM IpU
cOpoce CeTeBbIX HACTPOEK K 3aBOJCKUM (TI0 YMOIYaHUIO) YCTaHOBKAM.

Wnnukarop aBapuu ABP rTopuT 3emeHeiM Tpu HOpManmbHOW pabore. KpacHpiM - mocie
nepe3arpysku, 10 CHHXpPOHHU3AIUU CepBepa OT BHEITHMX MCTOYHWKOB, WM MPH MOTEPE CHUHXPOHHU3AINH H
NPEBBIIICHUN 33IaHHOTO I0JIb30BaTelIeM BpPEMEHH aBTOHOMHOH pal®orel. CuUrHay aBapuH BBIBOAWTCS Ha
koHTakTel PEJIE 0.  Ilonb3oBarens MokeT paspeminTh (OPMHPOBAHME CUTHANA aBapud TaKkKe IpH
HEHCIIPaBHOCTH aHTCHHBI W 00phiBe cBsi3u (link-down) ceTeBoro mopra.

MNunukarop anteHHbl AHT roput 3e1eHpIM IpU HOMUHAIBHOM TOKE MMTAHUM aHTEHHbI. KpacHbIM -
npy oOpbIBE WIIM 3aMBbIKAaHUM B KaOejie aHTeHHbL. Eciu aHTeHHa He TpeOyeT MUTaHUs WIH MOJy4yaeT ero oT
OTIEIBHOIO UCTOYHUKA - KPACHBIN MHIUKATOP HE SIBIISIETCS IPU3HAKOM HEHCIIPABHOCTH.

Nuaaukatop cunxponuzanuu CUH ropurt:

- KpaCHbIM - TOCJIC Iepe3arpy3Kku, 10 CUHXPOHU3AIUN CEpBEpa OT BHCHIHUX MCTOYHUKOB, WJIN NMPU
MOTEePC CUHXPOHU3AUN U TPCBLIILICHUHN 3a/IaHHOTO IMOJIb30BATCJICM BPEMCHU ABTOHOMHOM pa6OTLI;
- JKCJITBIM - B IPOIECCE 3axXBaTa CUHXPOHU3AIUHU,

- 3€JIeHbIM - MPU YCTAaHOBHUBIIEHCS cuHXpoHu3anuu oT BcrpoeHHoro 'HCC mpuemHuka wim
BHEIITHETO UCTOUYHMKA, BKItouass PTP, NTP u SyncE;

- 3eJICHBIM MHTAIOIINM - B peXHMe aBTOHOMHOU padotel (HOLD).

Wunukarop padborsl PAB muraer 3emensm npu nipuxoae Ha PORT1 cepsepa xotst 661 oqHoro NTP
unn PTP-nakera B cekynay, ¢ ao0biMu [P u MAC aapecamu. WMHIuKatop ropuT KpacHbBIM, €Cid padboTa
NTP, PTP u BoiBox curnanos 1PPS, 10MI'1, 2.048MI ', IRIG DC u IRIG AM 3a6n0kupoBaHa Ipu aBapuu
WJIH TTPU HU3KOM KauecTBE MCTOUHUKOB CHHXPOHU3AIH, cM. brokuposka paboTs! (Service blocked).

WNunukaropsl coctosiaus pene PEJIO u PEJI1  ropsAT 3eieHBIM IpHU 3aMBIKAaHUHW KOHTAKTOB 1-2
COOTBETCTBYIOILIETO Pelie U KPACHBIM IIPH MEPETPy3Ke peje Mo TOKY.

MeTtpoHom-50M hw 7.x, KEMT.468150.020-01 P3O, Bepcus 2026-06. Nnet 9 JNnctos 21



Ckpnitast kHorika CBPOC ucnonesyercst ais anmnapaTHOro copoca cepBepa. Pexomenmyercst copoc
BEIMIONHATE uepe3 WEB wuntepdeiic (mamens mepe3arpy3ska Ha crtpannmax WEB/Hactpoiikum cetu u
WEB/Cucrema) ninm TepMUHAIBHON KOMaH 101 reboot.

Knonka 3AB.HACTP, ecnu ee ynepxkuBarh 0onee 5 cek, cOpachiBacT B COCTOSHHE 110 YMOTYaHUIO
cereBble HacTpolku. Hacrpoiiku koHpurypammmun NTP u PTP, anmaparnHoit xoHpurypamus, uMeHa
II0JIb30BaTENEH U NapoiIu B COCTOSIHUE 110 YMONYAHUIO HE cOpachIBaOTCA.

Ecmn ynepxuBate kHOnky 3AB.HACTP Bo Bpems BKIIOUEHHS IUTaHUS, aNlapaTHOTO WM
mporpaMMHoOro (reboot) cOpoca, To YCTPOKHCTBO 3arpy’kaeTcsi ¢ pe3epBHOM Konmuu xpassiieiicss aHa eMMC
Flash.

Pazvembr RJ-45 u SFP (PORT1) ucnons3yrorcs i noakioueHus cepBepa kK cetu Ethernet mo
memau 100/1000Base-T (RJ-45) wmu mo ontuke 1000Base-X wmm 100Base-FX (SFP). Pexumsbl paboThr
1000Base-X mmm 100Base-FX tpebyrot ncnons3oBarus cootBeTcTBytomero SFP momymsa. Tum moxyns He
OTIPEIEIISIOTCS  aBTOMAaTH4EeCKH W JIOJDKEH ObITh yKa3aH moib3oBareneMm uepe3 WEB-unTepdeiic, Ha
ctpanule CereBble HACTPOHKH.

Cunxpormsanus ot SyncE Bo3mokHa Tonbko yepes ontuueckuii (He menusnil) SFP 1000Base-X.

He cnenyer omHOBpeMeHHO BKIIOUaTh Kadenb B pazbeM RJ-45 u Bcransate SFP monyns.

Pazsem USB (slave, smymsmms TtepMmHAana, KOHCOJh MO YMOJYAaHUIO) WCHONB3YeTCS IS
nonkmtodeHuss k mopty USB kommbiotepa. [lpu momxmouennoM mopre USB, BBOA MaHHBIX ¢ TepMUHAIA
RS-232-0 onokupyercsi.

Pazsem AHT wucnonb3yeTcss A MOAKITIOUEHUS] aKTUBHOHM (C MUTaHWEM aHTEHHOTO YCHJIMTEINS OT
cepsepa) autenHsl [JIOHACC/GPS/BeiDou. Bo3MoxHO HCTIONBb30BaHNE aHTEHHBI HE TPEOYIOIIeH MUTaHMs
WJIM TIOJYYarolel €ro OT OTAEJIbHOIO MCTOYHMKA, Toraa KpacHslid nHaukatop AHT He siBisiercs npu3Hakom
HEHUCIPAaBHOCTH.

Pazsempr AIN u BIN ucnons3yercs A BBOJA CUTHAJIOB CHHXPOHHU3ALMU CEpBEpa OT BHEIIHUX
MCTOYHUKOB. MoryT ObITh Hcmonb3oBanbl curHanbl 1PPS, 10MI n 2.048MI'1 B m00BIX KOMOMHAIIHSX.
YeTpoiicTBO TpUMHUMAET KaK HMMITYJIbCHBIE, TaK M TapMOHHYECKHE CHUTHAJbl, 0€3 WM C TOCTOSHHOM
cocrasisitonied, ¢ pazmaxom ot 0.4B 1o 10B. Bxoanoe conpotusnenne GpukcupoBano u coctapisier 50 Om.

Pazvemsr AOUT, BOUT, COUT, DOUT, wucnons3yercst s BeiBoga curHanos 1PPS, 10MI'h,
2.048MI'nu IRIG-B DCLS B mo0bix komOuHaIusgx. CUrHaibl BEIBOASTCS € IIOCTOSSHHOM COCTAaBIISIOLIEH, ¢
ypoBHeM TTJI, Ha Harpyske 50 Owm.

Pazsem IRIG AM wucnonb3yercs Uit BbIBOJa CUTHaJIa BpEMEHHOM CHHXPOHM3ALMY OT amlfapaTHbIX
yacoB cepsepa B popmare IRIG-B AM.
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RS-232-1 RS-232-0

Puc.3.3.3. Hwxkuss nanens cepepa MerponoM-50M hw 7.x.

[opt RS-232-0 (pazsem DB-9 Buika) ucnoib3yercss Kak KOHCONb IO YMOJYaHUIO U JUIS BBIBOJA
coobmennit NMEA. Ilpu noxkmouennom nopre USB BBox wepe3 atot mopt O6mokupyercs. Ha xoHTakT 9
pasbema BbiBeZicHO nuTanue SB/100MA, KOTOpoe MOXKET OBITh MCIONB30BAaHO ISl MUTAHUS KOHBEPTEPOB
untepdericoB RS-422/485.

ITopt RS-232-1 (pa3zsem DB-9 Bunka) wucmonb3yeTcs s BBOAA, IPHU CHHXPOHU3AIHMH CepBEpa OT
BHEIIHETO WCTOYHUWKA, U Ui BbiBoAa coobmeHuii NMEA wu umnynecoB 1PPS. Ha konTakT 9 pasnema
BBIBeZeHO muTanue 5SB/100MA.

Buumanne. [Ins momxirodeHus k mopram RS-232 yerpoiictBa He MOTYT OBITh HCIOJIB30BAHBI
paszbembl DB-9 co cbheMHBIMH KpbllIkamu. [lcnosip3yiiTe TroTOBbIE KaOedH C JIMTHIMH pazbeMaMH HIIH
3KMMHBIE Pa3beMBI Ha TUTOCKUH mUTen.

He NPUMEeHUMBbI PpeKkoMmeHAayemMmble

Puc.3.3.4. OtBetHbIe yacTH pa3beMoB RS-232
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Puc.3.3.3. Bepxusis manens cepBepa MerponoM-50M hw 7.x.

Pazvem PEJIE 0 ucnonb3yercs Ui BbIBOJa cUrHajia aBapuu. [Ipyu HopManbHOM paboTe KOHTAKTHI 1
Y 2 3aMKHYTHI, a 2 U 3 - pa3oMKHYTHI. [Ipu aBapuu KOHTaKThI 1 ¥ 2 pa30OMKHYTHI, a 2 ¥ 3 - 3aMKHYTHI.

Pazvem PEJIE 1 ucnons3yercs A BeiBoaa umMmyinbcoB 1PPS u 1PPM. B Hauane kaxaoi ceKyHIsl U
B Hayaie Kaxmaod MHUHYTHl KOHTakTel 1 m 2 (IPPS) wu xowrtakter 2 m 3 (1PPM) coorBercTBeHHO,
3ambIkatoTcs Ha 100Mc.

Pene uMeroT 37EKTPOHHYIO 3aIIUTY OT MEPErpy3KH MO TOKy. IIpH MpeBbILICHHH AOIyCTHMOIO TOKa
yepe3 KOHTAKT 2, cpabaThIBaeT 3alllUTa U KOHTAKThI pelie pa3MbIKatoTcs. Yepes HECKOJIbKO CEKYHJ 3alluTa
ABTOMATHYECKH COPACHIBACTCS U KOHTAKTHI PeJic BO3BPAIIAIOTCS B UCXOIHOE COCTOSHHE.

IIpu OTKIIFOUEHHOM MTUTAHUU CEPBEPA KOHTAKTHI 1, 2, 3 pesie pa3OMKHYTHI.

Pazpemsr DC1, DC2 ucnionp3yrorcs ais mogadn nutanus ot 24B no 60B (HoMuHANTEHOE 3HAYCHHUE,
ot 19B no 72B pabouee) mnocrosHHOro Toka. Bxonel murtanus DC1 u DC2 B3ammopesepBUpyEeMEIE, C
pa3Bs3KOil uepe3 AUOIbI U OOIIMM MTPeoOpa3oBaTeieM HANPSHKSHHS C TAIbBAHMYECKOM Pa3BA3KOH OT KopITyca
ycTpoiicTBa. VCTOYHHKY MUTaHUS MOTYT OBITh TaJbBAaHHMUYECKU Pa3Bs3aHbl MIIM BKJIIOUEHBI KaK MO CXEME C
00IIIMM MHUHYCOM, TaK U C OOIINM ILTIOCOM.

Cxema mnWTaHMA UMEET 3alIUTYy OT OOPaTHOM MOJSPHOCTH, BBICOKOBOJBTHBIX BBIOPOCOB,
MOCTOSTHHOTO TiepeHanpspkerus 10 100B 1 BcTpoeHHbIe ITaBKUE MPEIOXPAHNUTEIH.

s mutaHus cepBepa OT ceTH nepeMeHHoro Toka 220B ncnonp3yercs BHemHui agantep 220B/24B
MONKITI0YaeMbId K pazbeMy DC2-A  KOHTaKTBHI KOTOPOTO TOIKIIOYEHBI MapajuielbHo K KoHTakTam DC2.
Ionkmrouars k kOHTakTaM pazbema DC2 npyrue HCTOYHHUKH MPU MOJKIIOUYEHHOM aJlalTepe 3arperiaeTcs.
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Puc.3.3.3. 3anusas nanens cepepa MeTpoHom-50M hw 7.x.

Buntr 3EMJIS ncnons3yercs [ MOAKIIOYEHUS 3a3€MIICHUS.

OTukeTa C 3aBOJCKMM HOMEpPOM Ha 3aJHEel MaHenu 3aKkpbIBaeT oOTBepcTHe st SD-KapTshl.
WzBneyenne SD-kapThl B mpolecce 3KCIUTyaTaluy He TpeOyeTcs.
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3.4. YcTaHOBKa 1 BKOYEHNE cepBepa.

Buumanue. CepBep JOJDKCH OBITh 3a3eMJICH 4YCpe3 BUHT HaA 3auHeﬁ ITaHCIIN.

Buumanme. Ilepen moaxitoueHneM kabesneil K cepBepy HpOBEpHTE OTCYTCTBHE NMOCTOSHHOTO U
MEPEMEHHOTO HAPSDKEHUST MEKAY KOpPITycaMH pa3beMOB Kalelsiell 1 KopilycaMu pa3beMoB cepBepa.

Buumanme. 3HauuTenbHbIe U OBICTpBIE KOJIEOAHMS TEMIEpATypbl U CKBO3HSAKU YBEITHYHUBAIOT YXOJ
BPEMEHU CEPBEPA B aBTOHOMHOM PEXUME .

Buumanue. VYKa3zaHHbIM B TEXHHUUECKHX XapaKTEPHUCTHUKAX YXOJ| BPEMEHHU cCepBepa Mocie MOTEPU
BHEIIIHEY CMHXPOHU3aIuu (aBTOHOMHAas pabora, holdover) obecneunBaercs dyepe3 HekoTopoe (10 30 cyTok
MOCIIe JTTUTEITLHOTO XPAaHEeHUsI) BpeMsi MPUOBIBAHMS CepBEpPa BO BKIIFOYEHHOM COCTOSHHH.

Hnst ycraHoBku B cToiiky 19” cepBepa MetponoM-50M hw7.x momudukanuu 1U npukpenure
cepBepy BcTaBKy 240MM Mpy MOMOIIM HAKJIAAKH U3 MOHTaKHOTO KOMILIEKTA.

=) =
et r—
\ e L&

BCcTaBKa 240 mm

HaKnagka

Puc.3.4.1. Kpemnenue BcraBku 240 mm ai1st Metponom-50M hw 7.x. (1U)

st ycTaHOBKM  JBYX  CEpPBEPOB Metporom-50M hw 7.x (1U) WM cepmepa
Metporom-50M hw 7.x (1U) u cepBepa MerponoM-PTP-1U-V2 Ha ogHo Mecto 1U coenuHuTe UX BMECTE
HAKJIAJKOW U3 MOHTQKHOTO KOMILIEKTA.

[Honkmiounte antenny k pasbemy AHT. KaOenb aHTeHHBI gaeT 3aaepKy cUrHaia okoio 40Hc Ha
10M u coorBeTcTByIOIIEe OTcTaBaHue 4acoB cepBepa or UTC. 3amepxka B Kabele MOXKeT OBITh
CKOMIIeHcHpoBaHa TmporpamMmmHo, cM. Jokymernre «CEPBEP BPEMEHUW Merporom-50M hw 7.x
PyxoBonctBo mons3oBarens. KEMT.468150.20-1 PII».

HO,Z[KJ'IIO‘II/ITC CHUTHAJIBHEIC Ka0eau K pa3beMaM CepBEpa.
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[Tonaiite nutanue Ha cepsep. Ilpn nogannom nutanuu naaukarop IIUT roput 3eneHbiM.

[Tocne 3arpy3ku omnepaunonHoii cucremsl (OC) u cunxponuszainuu ¢ cursaiom [JIOHACC, uepes
3..15 munyt, unaukaropsl ABP (aBapus) , AHT (nutanue antennnsl), CUH (cunxpoHm3anus cepsepa oOT
BHeIHero ucrounuka), PEJIO (pene aBapum) Z0JKHbBI TOPETh HE MUTAs 3€JIEHBIM.

Wnpnkarop PAB(pabdora) muraer npu npuxozae nakeroB NTP wium PTP ¢ mo6bim [P nmn MAC
aIPECcoM.

Wnnukarop PEJI1 3aropaercs 3eJeHbIM CHHXPOHHO C BBIXOAHBIM uMITyabcoM 1PPS.

Hoctyn k cepsepy mo cetu Ethernet Bosmoxken wepe3 WEB-untepdetic (mporoxon http:// wmm
https://) u mo SSH. Ilo ymonuaHuio mapameTpbl CETEBOTO MOAKIIOUEHHS CICAYIOIINE:
IP address: 192.168.2.100

Subnet mask: 255.255.255.0
Gateway IP: 192.168.2.1

ITo ymomuanuio mapamMeTpsl JocTyna K cTpanuiiam Hactoek WEB-untepdeiica:
login: admin
password: metronom

ITo ymonuanuto nmapametpsl goctyna no SSH u uepe3 TepMuHaIL:

login: root
password: metronom

[NoaxmoueHne TepMuHAIOM BO3MOKHO uepe3 nmopTel USB n RS-232-0. USB paGortaer B pexume
smymsinugs COM-nopra ¢ nmapamerpamu: 115200 Out/c; 8 OuT; KOHTPOJIb YETHOCTU: HET; 1 crom-OuT;
VIIpaBJICHUS TIOTOKOM HET. MoskeT moTpeboBaThcsi ycTaHoBka mnpaiiBepa VCP/CDC gmma CH343,
MPOM3BOAUTENL Wch.cn

Buumanmue. [Ipu nogximrouenun k mopty USB, BBox ¢ mopra RS-232-0 6nokupyercs.

Buumanme. B moment Havana 3arpysku OC, Ha nopt RS-232-0 unn USB He nomkHBI IOAaBaThCst
HUKaKue cUMBOJIBL. [Ipuxon mr000ro cuMBoOa B 3TO BpeMs MOXKET BBI3bIBACT OCTAHOBKY 3arpy3KH (BXOA B
Ha4daIbHBIN 3arpy34nK).
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4. Llokoneska pas3beMoB.

RS-232-0, DB-9 Bunka, Terminal, Beixoq NMEA.

KOHT. (10 nenb RS-232 UCIOJIL30BaHUE
1 nc DCD in HE TO/IKITIOYEH
2 RxD RxD in BXO/I, TPUEM JAHHBIX, TEPMUHAI
3 TxD TxD out BBIXOJ, IIepeaada JaHHbIX, TEPMUHAI
4 NMEA OUTO DTR out Beixox 0, NMEA
5 GND GND 3eMIIA
6 nc DSR in HE OIKII0YEH
7 nc RTS out HE NOJKIIIOYEH
8 CTS CTS in BXOJI, HE UCIONIB3yeTCs
9 +5V Rlin BeIXOX +5B/100MA.

RS-232-1, DB-9 sunka, Bxoa/Beixoq NMEA u 1PPS.

KOHT. 1enb mens RS-232 HCTIOTIb30BaHNE
1 1PPS INP DCD in Bxop 1PPS, monoxurensHOE HANPSKEHUE - UMITYIIBC
2 NMEA INP RxD in Bxon NMEA
3 NMEA OUT1 TxD out Beixon 1, NMEA
4 NMEA OUT1 DTR out BeIxox 1, NMEA
5 GND GND 3eMIIA
6 nc DSR in He TOIKITIOYEH
7 1PPS OUT RTS out BbIxoz 1PPS, nonoxurenbHoe HapsDKEHUE - UMITYIIBC
8 nc CTS in HE MOJKITIOYEH
9 +5V Rl in BbIxoz +5B/100MA.
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RS-232-0. KaGenp TepMunana (HyJlb-MOIEM):

TERMINAL RS-232-0
uernb|KOHT. KOHT.|uenb
DCD| 1 1 -
RXD| 2 p. RXD
TXD| 3 3 | TXD
DTR| 4 —§ 4 |NMEA OUT
GND| 5 5 |GND
DSR| 6 |— 6 -
RTS| 7 7 _|RTS
CTS| 8 :I 8 |CTS
Rl | 9 9 | +5V/100mA
GND |kopn kopn.|GND

RS-232-1 KaGens cunxponuzauuu 1PPS u NMEA:

RS-232-1 1PPS+NMEA OUT

uenb

KOHT.

1PPS INP

1

NMEA INP

NMEA OUT

NMEA OUT

NMEA

1PPS+NMEA INP RS-232-1

1PPS

KOHT.

uenb

NMEA

1

1PPS INP

GND

NMEA INP

NMEA OUT

NMEA OUT

1PPS OUT

1PPS

+5V/100mA

[1=] [==] BN (<20 (5,1 E-8 (3] [ V]

GND

Kopn

GND

1PPS OUT

+5V/100mA

=

Slo|o|~|o|on]| ]

J{GND

MeTtpoHom-50M hw 7.x, KEMT.468150.020-01 P3O, Bepcus 2026-06.

Jner 17

Juctos 21



PEJIE 0, ximemma, Bunka, curaaid ALARM

KOHT. | IeNb pUMeyaHue
1 #ALR |orcyrctBue ABAPUU - koHTakT 1-2 3aMKHYT
2 COM | 00muruii, KOHTPOJIh MAaKCUMAITbHO-IOITYCTHMOTO TOKa
3 ALR |orcyrctBue ABAPUU - koHTaKT 2-3 pa3oMKHYT

)]
4 14 B

PEJIE 1, knemMma, Buiika, curHaiel 1PPS u 1PPM

KOHT. | TIeTb MIpUMEYaHne
1 1PPS |mmmynbc 1PPS - xoHTakT 1-2 3aMKHYT
2 COM | o0Omruit, KOHTPOIH MAKCUMATBHO-IOITYCTUMOTO TOKA
3 1PPM |umnynsc 1PPM - koHTakT 2-3 3aMKHYT
N
M4

[Turanue DC1, DC2, DC2-A kneMMa, BHJIKA
KOHT. | TIeTb MpUMeYaHue
1 +V BXOJI, TUTIOC HAIIPSDKCHUS TUTAHUS

2 -V BXOJI, MUHYC HANpPsDKCHUS TUTAHUS

OIS
e
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5. UepTexun BHELLHEro BMAa.
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6. NlameHeHns B JOKYMEHTeE.
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