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VY cydyacHHX Mepexax CHHXpOHi3auil rnepBUHHI npuctpoi cuHxponizauii PRC cramm HeBin eMHOIO
CKJIaIOBOIO, HEOOXI1THOIO JuIst 3a0e31eueHHs CTa0lIbHOI POOOTH Ta TOBIOTPUBAIOI TOYHOCTI OIMTOPHUX
cUrHamiB. AJe X BUCOKa BapTICTh Ta HEJOCTATHICTh BUKOPHCTAHHS VISl 3a0€3IeUeHHS JIUIIE OIHIET
OJIMHUIII TPU3BOAATH J0 HEOOXITHOCTI MOIIYKY iHIIMX BapiaHTiB. BUpoOHHMKM cTaHOapTiB 4acTOTH
moctayaroTh PRS sk BumineHe o0aaqHaHHs Oe3 pe3epBYBaHHs, TOMI K Y CYJaCHUX MEPEKaX CHHXPO-
Hizauii PRS noBoautkcst pesepByBatH 1yis TOro, 1100 30eperTi HaJIe)KHY SIKICTh OIOPHHUX CHTHAIIB. Y
po0OTi PO3MIISIHYTO MOKJIMBOCTI MOJIEpHI3allii KOMIUIEKCY MEPBUHHUX IMPUCTPOIB MEPEXi CHHXPO-
Hizauii Ha npuknaai [TAT “Ykprenekom” i poaHai3oBaHO OCOOIMBOCTI BUKOPUCTAHHS JITOPUTMY
BesTime. Po3riisiHyTo OCHOBHI TIepeBary MpoTOKOITY IS 3a0e3MeueHHsI CTaloi Ta SIKiICHOI poOO0TH Me-
pexi cuuxpoHizanii. OnrucaHo OCHOBHME TpUHIMI poboTu aitroputMy BesTime sik anropurmidHoro
cnoco0y pesepByBanHs PRC y pasi mozepHizamii, OCHOBa aliroputMy — METOA ‘‘TPHUKYTHOT'O
Kareiroxa”’, a B pe3y/bTaTi 3a aJlfOPUTMOM OTPHMYIOTH PE3YJIbTYIOUMHA CHIHAJ 3 KPAILIOK XapakTe-
PHUCTHKOIO OJIHOTO 13 TPhOX BY3IMiB. [IpoeMOHCTPOBaHO, SIK BUKOPUCTAHHS AITOPUTMY JIA€ MOX-
JIMBICTh PO3JIUTUTH HAa TPOCTI Ta 100pe KOHTPOJIBOBAHI ()parMEHTH 3 OJHAKOBO BHCOKOIO SIKICTIO
OITOPHUX CUTHAJIB y CKIIAIHIM MEpexXi KaHaJiB CHHXPOHI3aIlil.

KuiouoBi ciioBa: mepesica cunxpouizayii; nepeunHull ONOpHULL MaKmosuil 2ceHepamop, anieopum-
MIYHUIL cnocib pesepaysanis, yugpposa cucmema nepeoadi.
YK 004.738.5+004.773.2

1. Beryn

[epBunni npucrpoi cuaxponizanii PRC (Primary Reference Clock) — HaiiBaxmBilmii eneMeHT
MepexXi CHHXPOHI3allii, sIkhii 3a0e3reuye JOBIOTPUBATY TOYHICTH OMOPHUX CUTHANIB i CTAOUIBHICTH Ha
piBHi 1 10-11. Onnak “xinacuuni” PRC — 1e ckiaiHi KOMIUIEKCH, 10 CKIIAy SIKHX BBOIATH IIEPBUHHI OIOP-
Hi okepena PRS (Primary Reference Source), cucremu pe3epByBaHHS, PO3MOALTY OMOPHUX CHTHAIB 1 CIie-
1miajgizoBaHi oouucmoBayi. BapTicte “knmacuunux” PRC Ha ocHOBI 1e3ieBux 1 BogHeBuX PRS cranoBuTh
BiJI IIBTOpA J0 JACKUIBKOX COTEHb THCSY J0NapiB. SIKIIO Ha 30pi PO3BUTKY MEPEX CHHXPOHI3allii BBaXKAJIH,
mo gocuth ogHoro PRC Ha Bcro Mepexy 1 MoxHa Oyno 6 MUPUTHCS 3 iX BUCOKOIO BapTICTIO, TO B Cydac-
Hux mepexxax PRC crae macoBuM BupoOoM. ToMy BHPOOHHMKH aTOMHUX CTaHIAPTIB YaCTOTH, Oa)karouH
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30eperty Mo3uilii Ha PUHKY OoONagHaHHS CHHXpOHi3amii, mocraBisatore PRS sk Buminene obnagHaHHS y
BUTIISIZIl CTAHJAPTY YACTOTU Oe3 pe3epBYBaHHS, K PaBUIIO, 320€3MEUEHOr0 CTUKAMH.

Ipore Bapricth Takux PRS moBoini Besrka 3a MOpiBHAHO HEBUCOKOT HAMIHHOCTI. ToMy eheKTHBHICTh 1X
BUKOPHUCTaHHS aKTyalbHa Uil TUX ONEparopiB, sKi 3 TUX YW IHIIMX NPUYMH HE XO4yTh OOMEXKYBATHCS
TINBKH BHKOpUCTaHHSM PRS Ha OCHOBI CymyTHHMKOBHX pajiOHaBIraliiHMX CHCTEM, HE3BKAIOUHM Ha X
MOPIBHSIHO HEBUCOKY BapTiCTh. Y CydacHHX Mepekax cuHxponizamii PRS noBoauThes pesepByBatu He
TUIBKY Yepe3 iX JOBOII HEBUCOKY HAJIHHICTB, ajie i i Toro, mob 30epertd HeoOXiaHY SKICTh OMOPHUX
CHUTHAJIIB, TTONPH 3HAYHY WMOBIPHICTH BUXOJY 3 JIaJy KaHAJIB CHHXPOHI3aIIil.

3anponoHoBaHO MiABHINUTH e(eKTUBHICTh BUKOpuUcTaHHsS PRS Ha ocHOBi cremianizoBaHOTo
anroputMy BesTime.

2. Oco01uBOCTi BUKOpUCTAHHA aaroputmy BesTime

Bignosigno no Konmenitii [1] moOymoBu Mepexi CHHXpOHI3aMii YKpaiHu HalllOHaJIBHHUN OIepaTop
MEPBUHHOI TPAHCIIOPTHOI MariCTpaibHOI Mepexi, Mpu3HaveHol A TpaH3uty tpadiky TM3K, 3abe3neuye
komyrtaniiai cucremu (MK, AMTC, OIITC Ta mictieBi ATC) TaKTOBOK CHHXPOHI3AIIIEID, 10 € TapaHTIE0
HaJIaHHS SKICHUX MociyT 3B’s13Ky. Lli dyHKIii, Hanpukian, BUKOHY€E HaIliOHAJIBHUM orepatop “YKpTenekom”,
KEepYIOUHCh BIACHUM CTaHIaPTOM.

3 vacy 3anpoBajpkeHHst Konmeniii [1] Ta [3] TeXHOJOTIYHI MPOIECH Trayly3i ICTOTHO OHOBUJIMCS, a
HOMEHKJIATypa MOCIIyT 3HaYHO PO3IIMPHUIACS, BAMOTH 10 CHHXPOHI3aIIi1 HE TUTbKK 30€periii aKTyallbHICTh,
aye ¥ movany BifirpaBaTé BaXKIMBINIY pOib. Y CyYaCHHX yMOBaxX CHHXPOHI3allisl OXOILUIIOE HOBI cdepu
3aCTOCYBaHHS Ta HEoOXiqHa /sl 3a0e3neueHHs SIKOCTI TIOCIyT TenedoHil Ta mepenaBaHHs IaHUX, 30KpeMa
IHTEpPHET-TIOCITYT Ta MyJIbTHME/Ia. Y Ci OnepaTopu Ta MpoBaiiiepy MOBHHHI OTPUMYBATH CUTHAIN CHHXPO-
Hi3allii, crabUIBHICTh SIKMX HOPMOBaHA HAI[IOHAILHUM CTaHIapToM [4]. 3 eKOHOMIYHUX Ta OpraHi3alliiftHuX
MIpKyBaHb pErioOHaJbHMAM OIlepaTopaM Ta MpoBaijiepaM IOCITYT JONUIBHO MiJKIIOYaTHCS J0 MEpeKi
CHUHXpPOHI3allii HalllOHAJLHOrO omepaTopa “YkprenekoM”. Mepexka cunxponizanii [TAT “VYkprenexom™
noOy/J0BaHa 3a KIACHYHUM NPUHIUIOM, [5] B siKOMYy Tiepen0adyeHo OCHOBHHUH, PE3CpPBHHM Ta 3aracHUM
PRC, koxen i3 sxux Bianopigae pekomenaamisMm MCE-T G.810, G.811. PRC ckinamaeTbes, sik MiHIMYyM, 13
NBOX MepBUHHUX Jukepen PRS — nesieBoro renepatopa Ta npuitmada GPS. Jns nigBuineHHs HaaiiHOCTI Ta
BIJIMOBIIHO JI0 TOMOJIOTii epBUHHOI Mepexi npuctpoi PRC po3mimieHi HaBkoio reorpadiyHoro meHTpa
VYkpaiHu y BeplIMHAX TPUKYTHUKA. 3aBISKU CHUCTEMaM TepelaBaHHS Ta TaONWISM MpPIOPUTETIB BOHH
YTBOPIOIOTH TPIMKY EPBUHHMX MPHCTPOIB CHHXPOHI3allii, Bi/l TKUX OMOPHI CUTHAJH JOCTABIISIFOTH J0 KOX-
HOr0 00JIACHOTO IIEHTPY IIOHaMeHIe n1BoMa Mapiupytamu. Jlani gepe3 SSU (Synchronization Reference
Source) ix mepearoTh CIIOKUBAYAM.

VY cyuacHux Mepexax cuHxpoHizaiii PRS nmoBomuThcs pesepByBaTH He TUNBKH 4epe3 MOPIBHSHO
HEBUCOKY HaAiHHICTh, ajic W JUIS JOCTaBKH J0 BY3JIIB MEPEXKi albTEPHATUBHUX OMOPHUX CUTHAIIB Yy pasi
BUXOJIY 3 Jla/ly KaHAJIIB CHHXPOHI3allii.

Tpamumiiiauii crioci6 pezeppyBanust PRS nomsirae y Tomy, mo6 BukopucroByBat ocHOBHUE PRS1 st
CHHXpPOHI3aIlil BCiel Mepexi, a oguH abo mBa iHmmx (PRS2, PRS3) sanummTu B rapsdomMy pe3epsi Bimmpa-
IILOBYBATH CBill pecypc, XO4 BOHH He KOPUCHI JUIsl CHHXPOHI3alii Mepexi 1oth, noku PRS1 He Buiizne 3 nany.

Henoniku Tpaaumiitaoro cnoco0y pesepByBanHs PRS oueBumHi, TOMy B CydacHHUX Mepekax Horo He
IanytoTh. TpaauiiiiHi ciocodu pesepByBanHs PRS BimoOpaxeno Ha puc. 1, 2.

[o-mepiie, obnajHaHHS BHKOPUCTOBYIOTh HeeekTHBHO: pesepBHi PRS mpocTto 3HomytoThes Ha
XOJIOCTOMY XOIy, HEe IIPHHOCSIYN KopucTi a0 aBapii PRS1. A skmio Bci PRS npunbani npuoau3Ho B TOM
caMHii 9ac, TO 3 BEITMKOIO HMOBIPHICTIO 1 BIIMOBIATUMYTh OJIHOYACHO.

[o-npyre, kKomu Ha BCio Mepexy npaitoe enuanii PRS, To Mepexa kaHamiB Ut epeaaBaHHs OMop-
HUX CHUTHAJIIB CTa€ CKJIAJHOIO 1 IMOraHO KEPOBAHOM, a, OTXKE, 1 BUTPATHOIO: II€ 1 BUTPATH Ha 0OCIIyro-
BYBaHHS, 1 KOH(QIIKTH, SKi BXKKO YCYHYTH Yy pasi aBapiil i pO3BUTKY MEpeKi, Ta BTPATH 3-3a MOTIPIICHHS
SIKOCTI TIOCIIYT.
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[To-Tpere, Yepe3 CKIAAHICTh caMOi MEPEXKi Ta OB’ s13aHi 3 HEI0 TPOOJIEMH YIIPABIIIHHS Bipas3y Hicis
aBapii BUHUKAIOTh TEPEXiaHi MpOIecH, KOMH BiIOYBAIOThCS MEpEeMHKaHHs 0araThOoX pe3epBHUX KaHAIB,
SKI caMi CIPUYUHSIOTH JOJATKOBI TpyaHoii. HeBimomMo, HaCKUIbKM IIBHAKO 3racaroTh TakKi HPOLECH, 1
HEMae CIIoco0iB OIIHIOBAHHS IXHBOT 301KHOCTI.

Puc. 1. Tpaouyivnui cnocio pezepsysanns PRS Puc. 2. Tpaouyitinuii cnocib pesepsysanna y pasi asapii PRS 1

I3 cepenmam 90-x pokiB XX cT. Ha Mepekax 3B’ 3Ky YKpaiHu pi3ko 30ibIIMIacs KiIbKiCTh UPPO-
BHUX KOMYTAI[IHHAX CHUCTEM Ta CHUCTEM IMepelaBaHHs, MEPEXi Mmodyanyd 30UThbIIYBaTH Ta MOJICPHI3YBaTH.
Bumorn kopucTyBadiB 10 SKOCTi mocnyr 3pociii. [losiBa Ha PHHKY allbTEpPHATUBHHUX OIEpaTOpiB Jaia
3MOT'y aOOHEHTaM CTaBHTHUCS J0 iX BUOOPY BUMOIIIMBIIIE, KEPYIOUHCh SIKICTIO TOCIyT. Bee 1e npuseno g0
TOro, IO NMUTAHHS CHHXPOHI3allii HaOyJM OCOOJMBOrO 3HAUEHHS JJIs Tally3l 3arajoM Ta JJIs KOXKHOTO
ornepatopa okpemo. 11106 migBuImuTH eeKTHBHICTD BUKOPUCTAHHS YCTaTKyBaHHSI CHHXPOHI3allii, MPOBiJ-
Hi KOMITaHIii-po3pOOHHKH BOYIOBYIOTh Yy HBOTO CIIEI[iasli3oBaHi anropuTMvu. HaimoryxHimmii 3 HUX —
BesTime. Ha puc. 3 nogaHo cTpyKTypy aaropuTMIYHOTO crioco0y pesepByBaHHs PRC i3 BUKOpHCTaHHSIM
anroputMmy BesTime.

VY cyuacHux Mepexax cuHxpoHizaiii PRS nmoBomuThes pesepByBaTH He TUNBKH 4epe3 MOPIBHSHO
HEBUCOKY HaAiHHICTh, ajiec W JUIA JOCTaBKH J0 BY3JIIB MEPEXKi albTEPHATUBHUX OMOPHUX CUTHAIIB Yy pasi
BUXOJIY 3 JIa/ly KaHAJIIB CHHXPOHI3aIlii.

3a anropuTMIYHOIO croco0y pesepByBaHHs PRS 3 Bukopucranusm anroputmy BesTime By3nu, B
skux BcranoBieHi PRC1, PRC2 i PRC3, 3’ennani npsMUMHU KaHajJaMHM CHHXPOHI3AIl] TaK, 110 B KOXHOMY
JOCTYIIHI OMOPHI CHTHAIM Bijl ycix Tppox PRS. BoHu ogHouacHO 00po0sisioThes B mpoiiecopax BesTime
TaK, MI0 Ha BHXOJA1 KOXXHOTO CTa0UIbHICTH OMOPHOTO CHUTHATY HE Tiplia 3a cTabuIbHICTh HaWKpaIoro i3
BXIZIHMX OMOpPHUX curHaiiB. Omke, y micusx posmiiienHs PRC € omopHuii curHan Halkpamoi s el
Mepexi SKocTi, 3a0e3neueHnii ycima aktuBHuME PRS.

OcHoBa anroputmy BesTime — Meron “TpHKyTHOTO Karentoxa”, Ipu3HauYeHuH IS TIONapHOro 3Bi-
PSIHHSI HE MEHIIIE HiXK TPhOX CHTHAIIB MPUOIU3HO O/IHIET SIKOCTI, SIKY OIIHIOIOTh TIOKa3HUKOM CTaOUTBHOCTI,
0 Ha3WBaEThCs aucnepciero Amnana. CrpolneHe ysBiieHHS mpo aaroputMm BesTime MoxxHa oTpHMaTH,
BBaXKAI0YH, 110 B KOXKHOMY 3 TPbOX BY3JIiB € TPU OMOPHI CUTHAJM 13 HEBIIOMHMH AUCIEPCisIMA AJUTaHa:

— 0,, — aucnepcis onopHoro curHainy PRS1;
— 0,, — aucnepcis onopHoro curHainy PRS2;

— 0,;, — aucnepcisa onopHoro curHamy PRS3.

Information and communication technologies, electronic engineering, Vol. 3, No. 1, pp. 47-52 (2023)
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BesTime

NE I NE

g - — <
PRC3
NE - Enement mepexi undposoi ieapxii (SDH) e
Cs

— PRS Ha ocHOBI Ue3icBOro reHepatopa
GPS - PRSHa ocHosi npuitava GPS

Puc. 3. Ancopummiunuii cnocio pesepsysanns PRC i3 sukopucmanuam arcopummy BesTime

Anroputm BesTime BuKOHye momapHe 3BIipsiHHS, B Pe3yNbTaTi SKOro OOYHUCIIOE TpU “‘cymapHi”
JMcTiepcii y BUMIISIII CHCTEMH TPhOX JIHIHHUX PIBHSHB 13 TphoMa HeBinomumu (1):

2 2 2.
G, =0, +C72,

2 2 2.
023 —Gz +C73,

(D
2 2 2
o,; =0, +0,
Po3B’s13aHHS 11i€] cUCTEeMHU PIBHAHB Ma€ BUTIIAL (2):
2 I, 2 25,
O, __(GIZ +0; _623)’
2
2 L, 2 2\.
0, _E(GIZ +0,; _Gls)a (2)
2 I 2 2
O; _5(613 +0,,-0),)

VY pe3ynbpTati B KOXXKHOMY 3 TPHOX BY3JIB € TPH OMOPHI CHTHAIIM 3 BUYEPITHOIO XapaKTEPUCTUKOIO 1X
CTa0UIBFHOCTI, JaJi Ha OCHOBI OMpAIlOBaHHS 332 ATOpuTMOM BesTime oTpuMyrOTh pe3yNIbTyIOUHA CUTHAI 3
XapaKTEPUCTUKOIO HANKPAIIOro 3 HUX.

SIkimo oxHa i3 aucnepciit o,,, 0,,, 0,; BUABUTHCS OUIBILOIO BiJl IHIIMX HA BEIMYMHY, 10 IEPEBUIILYE

Jiesike TIOpOrOBE 3HAYCHHS, II€ CTAHE OCHOBOKO JUIS BHJIYYEHHS BIATIOBIJHOTO OMOPHOTO CUTHAIY 3
ancamOmro. ToMy SKICTh Pe3yJbTYIOUOIO CHTHATY 3aJIMIIATHMETHCS HAa HAHBHIIOMY JUIsl I[LOTO BUIANIKY
piBai. Hanpuknaxa: y Bunaaky aBapii PRS/GPS i PRS/Cs anroputm BesTime npomoBxuTh ycepeqHEHHS
OIOPHUX CHTHAJIIB, II0 MPAKTUYHO 3ajMIlIae Oe3 MOripIIeHHS SAKOCTI pe3yabTyrounii. OTKe, i3 CHCTEMH pe-
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3epPBYBaHHS BIJIYYEHO OJIMH 13 HaWHCHAJIHHINIMX €IEMEHTIB — BHKOHABYMN MEXaHI3M IMEpeMUKAHHS pe-
3epBY, @ B MOMEHT BiiMoBU PRS y “posnoninenomy 3xPRC” nmpakTHYHO HE BUHUKAE TIEPEXiTHUX MPOLIECIB.

3a3HaunMo, 1o cxeMa (puc. 1) pa3oM i3 METOAOM “TPUKYTHOI'O Karenroxa’ Ho0pe MOETHYEThCS 3
Toronoriero nepBuHHOT Mepexi [TAT “Ykprenekom”, sika y HEHTpaibHIH YaCTHHI Ma€ BUTIISI TPHUIIPO-
MeHeBoI “3ipku”. AnroputMmiuHui crioci6 pezepByBanHs PRC BuIbHMIA BiJ] OCHOBHOTO HEJIONIKY TpaAnIIiii-
HOT cxemu Ta 3abesneuye 100 % BukopucTaHHs oOnamHaHHS cMHXpOHi3all. Koxen mpane3gatauii PRC
HE MPOCTOIOE Y PE3epBi, a pOOUTH pealbHUN BHECOK Y SKICHI TIOKA3HUKH MEPEeKi CHHXpOHi3amii. Y pasi
aBapii omgHoro a6o apox PRS mepexiani mpoiiecd He MOMIMUPIOIOTHCS Haii 3a aiaroput™M BesTime i1 Ha
Mepexi BifcyTHi. Bei PRC akTuBHI Ta piBHOMpaBHi, TOMy HeMae TOTpeOM B cHCTeMi mpiopuTeriB. 3a
YMOBH, 1110 KokeH akTuBHUM PRC 00cnyroBye cBiif (hparMeHT Mepexi, JPYruid HEJOMIK TPaaUIiiHOI cxe-
MU TIOM’SIKIITyeThes. [lepeMuKaHHS Ha pe3epBHI KaHAM Ta EIEMEHTH MEpeXi CHHXpOHi3alii BinOysa-
THMEThCS B MEHIIIN KiJIbKOCTI BY3JiB, 1 X04a MOBHICTIO Mpo0ieMa MEepexiHUX MPOIIECiB HEe 3HIMAEThCS,
BOHHM JIOKajbHI. IlpomymaHne i parionanabHe po3mimieHHs Tprox PRC Ha o0ciayroByBaHiii TepuTopii gae
3MOT'Y PO3AUTUTH BCIO MEPEXKY CUHXPOHI3AIlil Ha KOMIIAKTHI CErMEHTH, SIKMMH JIETKO KEPYBAaTH.

BucHoeku

AnroputmiuHuil criocid6 pesepByBaHHs PRS BinbHHI Bifi OCHOBHOTO HEAONIKY — BiH 3a0e3redye
MaKCHUMallbHO e(eKTHBHE (CTOBIICOTKOBE) BHKOPUCTAaHHS OONaJHAHHS CHHXPOHI3alii: KOXKEH IMpare-
snatHui PRS He mpocToroe y pe3epsi, a gae pealbHUN BHECOK Yy SKICHI MOKA3HUKKM MEPEXi CHHXPOHI3aIlii.

V pasi aBapii ogHoro i3 PRS Bci mepexinni npoiiecu He TOMMPIOIOTHCS ami anroputMmy BesTime i
Ha Mepexi BiacytHi. Bei PRS aktuBHi #f piBHONpaBHI, TOMy HeMae HEOOXIHOCTI B CHCTEMi MPIOPUTETIB.
Leit cmoci6 pesepeyBanHs PRS He MicTUTh HalHEHaAIMHIIIOTO €JIEMEHTA CHUCTEMH — BHKOHABUYOIO
MexaHi3My TIepeMUKaHHS pe3epBy, 3aBISKH YoMy Ticiis aBapii PRS He BUHHMKAIOTH TiepexiiHi MpoliecH B
MepeKi CHHXPOHI3allii 1 He TOTIPIIYEThCs SKICTh 00CITyTrOBYBaHHS.

OTmxe, ckiIaTHy MEpeXy KaHaiB CHHXPOHI3allii MOXXHa PO3IUIATH Ha MPOCTi i 100pe KOHTPOIbO-
BaHI ()parMEHTH 3 OJHAKOBO BHCOKOIO SAKICTIO ONOPHMX CUTHAJIB. Hacmiaku aBapii 0HOTO Ta HaBITh ABOX
PRS He BUMaraioTs aBpaibHUX 3yCHIIb 00CTYTOBYIOUOTO MEPCOHATY — TOCTATHRO 3HATH HecripaBHuid PRS
Ta BiJIaTH HOro Ha PEMOHT.
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In modern synchronization networks, PRC primary synchronization devices have become an integral
component necessary to ensure stable operation and long-term accuracy of reference signals. But their high
cost and insufficient use to provide only one unit lead to the need to find other options. Frequency standard
manufacturers supply PRS as dedicated hardware without redundancy, whereas in modern synchronization
networks PRS must be redundant in order to maintain the required quality of the reference signals. The paper
considers the possibilities of modernization of the complex of primary devices of the synchronization network
using the example of PJSC “Ukrtelecom” and analyzes the features of using the BesTime algorithm. The main
advantages of the protocol in ensuring stable and high-quality operation of the synchronization network are
considered. The basic principle of operation of the BesTime algorithm is described, as an algorithmic method
of PRC reservation during modernization, the basis of the algorithm is the “triangular hat” method, and as a
result, the resulting signal with the best characteristics of one of the three nodes is obtained according to the
algorithm. It is demonstrated how the use of the algorithm makes it possible to divide a complex network of
synchronization channels into simple and well-controlled fragments with equally high quality reference signals.

Key words: synchronization network; primary reference clock; algorithmic method of redundancy; digital
transmission system.
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