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IIpeaucaoBue

[lenn w  nopuHounel crangaptuszaumu B Poccuiickon  ®epepauuu
ycTaHoByieHbl DenepanbHbiM 3aKk0HOM OT 27.12.2002 No 184-D3 «O TeXxHUYECKOM
pEeryJIupoBaHUM», OOBEKTHl CTAHAAPTH3AIMM W  OOIIME TIOJOXKEHHUS IpHU
pa3paboTKe U MPUMEHEHUHM CTaHIapTOB opranuzamnuii Poccutickoit denepanun -
I'OCT P 1.4-2004 «Crannmaptuszauusa B Poccuiickoit @enepanuu. CrangapTsl
opranmzaiuid. OOmMe TOJOKEHUSI», oO0ImMe TpeOoBaHUS K TMOCTPOCHUIO,
W3JI0KEHUI0, 0OPMIICHUIO, COJIEPKAaHUI0 U 0003HAYCHUIO MEKIOCYIapCTBEHHBIX
CTaHJIApTOB, MPABWJI U PEKOMEHIALMI 10 MEXTOCYJapCTBEHHOW CTaHIapTU3AIUU
n u3mMeHeHud k HuM - ['OCT 1.5-2001, mpaBwia nOCTPOCHUSA, H3JI0XKEHUS,
opopmiieHHMST ¥  O00O3HAUCHMsI HAIMOHAJIBHBIX  CTaHIapToB  Poccuiickoi
Oenepanuu, o6mue TpeOOBaHUA K HMX COJAEPKAHMIO, a TaKXkKe IMpaBuia
oOpMIICHHS U U3JIOKEHUSI N3MEHEHUN K HallMOHAJIBHBIM cTaHaapTaMm Poccuiickoit
®enepanuu - [OCT P 1.5-2004.

Ceenenus 0 Ctangapre OpraHu3anuu
1 PASPABOTAH: OAO «MuactutyT « GHEPI'OCETBITIPOEKT».

2 BHECEH: /lemapramMeHTOM pa3BUTHS CUCTEM CBS3H,
JlermapraMeHTOM TEXHOJOIMYECKOrO Pa3BUTUS U UHHOBALUN.

3 YTBEPXJIEH Y BBEJIEH B IEMCTBHUE: ITpuka3zom
OAO «DCK EDC» ot 30.10.2012 Ne 666.

4 BBEJIEH: BIIEPBLIE.

3amedaHus ¥ MPEAJIOKESHHS TI0 CTaHIapTy OpraHu3alliy CIeayeT HanpaBisTh B JlenaprameHT
TEXHOJIOTUYECKOTO Pa3BUTH M MHHOBaIMi o aapecy: 117630, Mocksa, yi. Ak. Uenomes,
1. SA, 3IEKTPOHHOM MOYTOM 10 ajapecy vaga-na@fsk-ees.ru.

HaCTOﬂHH/Iﬁ )IOKYMGHT HC MOXCET 6BITB ITOJTHOCTBIO NI YaCTUYHO BOCHpOI/ISBe}IéH,
THPaXXHUPOBAH M PACIIPOCTPAHEH B KA4eCTBE OPUIHMATILHOTO H3AaHMsI 0e3 pa3pemeHus
OAO «DPCK EDC»y.
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1 O6s1acTr NpUMeHeHU s

TunoBble TEXHHUYECKHE pEIICHHS MO cucTteMaM BY cBsS3u mpenHa3HAuCHBI
JUTSI KICTIOIB30BAaHUS TPU COCTABICHUHM TCXHHMUYECKHMX 33aJIaHUHM Ha MPOCKTUPOBAHUE,
IpY TPOCKTUPOBAHUU W Pa3pabOTKe KOHKYPCHOW JOKYMCHTAIIMM Ha TIOCTaBKY
o0opyioBaHusl 00paOOTKK U MPUCOCTUHEHUS U anmaparypsl cucteM BY cBs3u.

2 Ileab pa3paboTku

Hacrosimuii cTanmapT ycTaHaBiIMBaeT OCHOBHbIe TpeboBanuss k BY
amnmapaTtype, O0OOpyAOBaHUIO O0OPabOTKM U TNPUCOCIUHECHUS, H3MEPUTEIHHBIM
npubopam, 3JIEKTPONUTAHUIO, KOTOpbIE IOJKHBI YUMTBIBAThCS MpPU pa3pabOTKe
MPOEKTHBIX TEXHUYECKUX PEIIeHHH C Hcmoiab3oBaHueM cucteM BY cBsizu 1o
JUHUSAM 3JIeKTporepeaaun ais opranuzanuu BU kaHanoB cBA3M, peedHOM 3aluThI
Y NIPOTUBOABAPUMHON aBTOMATHUKHU.

TpebGoBaHust HACTOAIIETO CTAHAPTA SBISIOTCS MUHUMAJIBHO HEOOXOAUMBIMU
JUISL TIPUHATHS POCKTHBIX TUIIOBBIX TEXHUYECKUX penieHui B cucteMax BY cBszu
M0 JIMHUSAM DJEKTpoNepe/layd ¢ NPUMEHEHUEM ammnaparypbl, 000pYyIOBaHUS
00paboTKH u MPUCOEIUHEHNUS, UCIIOJIb3yEeMbIX B COOTBETCTBUU
C IKCIUTyaTallMOHHBIMU HMHCTPYKIUSMHU, HE MPOTUBOPEUALUIUMHU KOHCTPYKTOPCKOM
JOKYMEHTAIIHH.

Hacrosimumii crangapt goibkeH ObITh NHEPECMOTpPEH B clydasX BBOJA B
JEUCTBUE HOBBIX TEXHUYECKUX PETJIaMEHTOB M HallMOHAIBHBIX CTAaHJIapTOB,
coJiepKalux TpeOOBaHus, HE YUYTEHHBIE B CTaHIApTe, a TAKKE MPU HEOOXOIUMOCTH
BBEJICHUS HOBBIX TpeOOBaHUNW U pEKOMEHAAlM, OOYCIOBIEHHBIX pPAa3BUTHEM
TEXHUKH.

3 HopMaTuBHBIE CCHLIIIKH

I'OCT 27300-87 WudopmanuoHHO-U3MEPUTENbHBIE CcUCTEMBbl. OO01IMe
TpeOOBaHUS, KOMIUIEKTHOCTh M TMpaBWja COCTABJICHUS DKCIUTyaTallMOHHOM
nokymeHTanuu (¢ Mamenenunem Ne 1).

I'OCT P 51725.6-2002 Karanoruzauus nOpoayKUMH Uil (peaepanbHbIX
roCy1apCTBEHHbIX HYXJA. CeTH TeIeKOMMYHUKAIIMOHHbIE M 0a3bl JIaHHBIX.
TpebGoBanus nHPopMaImOHHOM 6€30MACHOCTH.

I'oOCT P  50839-2000 CoBMECTUMOCTb  TEXHHMYECKHUX  CPEICTB
AIEKTPOMArHuTHasi. Y CTOMYUBOCTh CPEJICTB  BBIYUCIHUTEIBHON TEXHUKH H
MH(OPMATHKHU K 3JIEKTPOMArHUTHBIM IToMeXxaM. TpeOOBaHMsI K METO/IbI UCTIHITAHUH.

I'OCT 13109-97 DOnektpuueckas 3Heprus. COBMECTUMOCTh TEXHUYECKUX
CpEIICTB dJIeKTpoMaruuTHas. HopMbl kauecTBa 3JIEKTPUUECKOW SHEPTUU B CHCTEMaXx
AIEKTPOCHAOKEHHS OOLIEr0 Ha3HAYCHUS.

I'OCT P 51317.2.5-2000 (M3K 61000-2-5-95) CoBMECTUMOCTh TEXHHUYECKUX
CPEICTB DJIEKTPOMAarHuTHas. JJeKTpoMarHutHas oOctaHoBka. Kiaccudukanms
AIEKTPOMArHUTHBIX TOMEX B MECTAaX Pa3MEIEHUsI TEXHUUYECKUX CPEACTB.
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I'OCT P 51317.3.8-99 (MOK 61000-3-8-97) CoBMECTUMOCTh TEXHHUYECKUX
CpeACTB  dJeKTpoMarHuTHas. llepemadya  CUTHaJIOB 1O  HHU3KOBOJBTHBIM
ANEKTPUYECKUM  CETSIM. YPOBHM CHTHAQJIOB, TIOJIOCHI 4YacTOT U HOPMBI
AIEKTPOMArHUTHBIX TIOMEX.

IoCct P 51317.4.1-2000 (M3K 61000-4-1-2000) CoBMeCTUMOCTb
TEXHUYECKUX CPEJICTB AJIEKTpoMarHuTHas. VcnpITaHus Ha MOMEXOYCTONYMBOCTD.
Buabl uctibitanuii.

I'OCT P 51317.4.2-99 (MOK 61000-4-2-95) CoBMECTUMOCTh TEXHHUYECKUX
CPEACTB DJICKTPOMArHuTHas. YCTOMYHUBOCTh K DJIEKTPOCTATHUECKHUM paspsijaaMm.
TpeGoBaHus U METOBI HCTIBITAHUH.

I'OCT P 51317.4.3-99 (MOK 61000-4-3-95) CoBMECTUMOCTh TEXHHUYECKUX
CpEICTB ANEKTPOMArHUTHAS. YcroituuBoCcTh K PaIuo4acTOTHOMY
AIIEKTPOMArHUTHOMY T0JI10. TpeOoBaHUS U METO bl UCTIBITAHUH.

I'OCT P 51317.4.4-99 (MOK 61000-4-4-95) CoBMECTUMOCTh TEXHHUYECKHX
CPEACTB DJEKTPOMAarHuTHasl. YCTOWYMBOCTh K HAHOCEKYHIHBIM HMMIYJIbCHBIM
nomexaM. TpeOGoBaHUS U METOJIbI UCTIBITAHUM.

I'OCT P 51317.4.5-99 (MOK 61000-4-5-95) CoBMECTUMOCTh TEXHHUYECKUX
CPEACTB DJICKTPOMArHUTHas. YCTOWYMBOCTh K MHUKPOCEKYHIHBIM HMIYJIbCHBIM
nomexam O0oJbioi 3Hepruu. TpeboBaHUs U METO/Ibl UCTIBITAHUIA.

I'OCT P 51317.4.6-99 (MOK 61000-4-6-96) CoBMECTUMOCTh TEXHHUYECKUX
CPEACTB  DJICKTpOMArHuTHas. YCTOWYMBOCTh K KOHIYKTUBHBIM  TIOMEXaMm,
HaBEJCHHBIM PAJMOYACTOTHBIMU JJIEKTPOMArHUTHBIMU MOJsAMH. TpeOoBaHusS U
METO/IbI UCTIBITAHUH.

I'oCT P 51179-98 (MOK 870-2-1-95) VcrpoiictBa H  CHCTEMBbI
teneMexaHuku. Yacte 2. VYcioBus dKkcrutyatanuu. VCTOYHUKM TIUTaHUS U
AIIEKTPOMArHUTHAsE COBMECTUMOCTb.

I'OCT P 51317.4.11-99 (MOK 61000-4-11-94) CoBMECTUMOCTh TEXHUYECKUX
CPEACTB DJCKTPOMArHuTHasl. YCTOMYMBOCTh K JUHAMHYECKUM HW3MEHEHUSIM
HaIpPsDKEHUS JJICKTponuTanus. TpeOoBaHUsI M METOAbI UCTIBITAHHM.

I'OCT P 51317.4.28-2000 CoBMECTUMOCTb TEXHUYECKHX  CPEICTB
AJIEKTPOMArHuTHasA. YCTOWYMBOCTh K  HM3MEHEHHUSIM  YacTOThl  MUTAIOIIETO
HanpsbkeHus. TpeOoBaHUS U METObI UCTIBITAHUH.

I'OCT P 51317.4.12-99 (MOK 61000-4-12-95) CoBMECTUMOCTh TEXHHUYECKUX
CPEACTB DJICKTPOMArHuTHas. YCTOWYHMBOCTh K KOJEOATEIbHBIM 3aTyXaloIIuM
nomexaM. TpebGoBaHUS U METOIbI UCTIBITAHUM.

I'oOCT P 51317.4.14-2000 (MDK 61000-4-14-99) CoBMecTUMOCTb
TEXHUYECKUX CPEACTB  DJEKTPOMArHUTHAasA. YCTOMYMBOCTHL K  KOJeOaHUSIM
HaIpPsDKEHUS JICKTponuTanus. TpeOoBaHUs M METOAbI UCTIBITAHHM.

I'OCT P 51317.4.16-2000 (MDK 61000-4-16-98) CoBMecTUMOCTh
TEXHUYECKUX CPEACTB DJJICKTPOMArHUTHas. YCTOMYMBOCTh K KOHJIYKTHUBHBIM
nomexam B nojoce 4actot oT 0 1o 150 k['u. TpeboBaHUs U METOJIbI UCTIBITAHUH.

I'oCT P 51317.4.17-2000 (MDK 61000-4-17-99) CoBMecCTUMOCTh
TEXHUYECKUX CPEACTB  DJEKTPOMArHUTHAasA. YCTOMYUBOCTH K  MYJIbCALUSIM
HaIpsDKCHUST  DJICKTPOMUTAHUS TOCTOSTHHOTO TOKa. TpeOoBaHMS W METOJIbI
HCTIBITAHU .
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I'OCT P 50648-94 (MOK 1000-4-8-93) CoBMECTHMOCTh TEXHHYECKHX
CPEIICTB 3JIEKTPOMArHUTHAs. Y CTOMYMBOCTh K MATHUTHOMY TOJIIO MPOMBIIIIEHHOM
4acToThl. TexHuyeckue TpeOOBaHUS U METOIbI HCTIBITAHUH.

I'OCT P 50652-94 (MDK 1004-4-10-93) CoBMECTUMOCTh TEXHHUYECKUX
CPEIICTB DJIEKTPOMAarHUTHas. YCTOMYMBOCTh K 3aTyXaloleMy KojeOaTeIbHOMY
MarHuTHoMy noiito. Texnudyeckue TpeOOBaHUS U METOIbI HCTIBITAHUH.

I'OCT 15150-69 Mamunbl, OpuOOpbl U JpYrue TEXHUYECKHUE W3JEIus.
WcnonHenust Ajig pas3iMyHBIX KIMMaTHYeCKuX paiioHoB. Kareropuwu, ycnoBus
DKCIUTyaTalluk, XpaHEHUsT U  TPAHCIOPTHUPOBAHMA B YacTH  BO3JEHUCTBHUS
KIIMMaTu4yeckux (hakTopoB BHelIHeH cpenbl (¢ M3menenusmu Ne 1-4).

I'OCT 15543.1-89 Uznenus snektporexHuueckue. OOume tpeOoBaHUS B
YaCTH CTOMKOCTHU K KIIMMATHYE€CKUM BHEUTHUM BO3JIEUCTBYIOIIUM (paKkTOpaMm.

I'oCT 23216-78 N3nenus AIEKTPOTEXHUUECKHE. XpaHeHue,
TPaHCIOPTUPOBAHUE, BPEMEHHAsl MPOTUBOKOPPO3MOHHAS 3al[uTa, YINAKOBKa.
O6mue TpeboBaHust U METOIbI UcTibITaHuM (¢ 3menenusimu Ne 1-3).

I'OCT 18620-86 U3znmenuss osnekTpoTexHuueckue. MapkupoBka  (c
N3menenuem Ne 1).

I'OCT 14192-96 Mapxkuposka rpy3oB (¢ U3menenusimu Ne 1-2).

I'OCT 12.2.003-91 CCBT. Ob6opynoBanue mpou3BoAcTBeHHOE. OO0IHNe
TpeboBaHUs 0€30MACHOCTH.

I'OCT 12.2.007.0-75 CCBT. WMzgenus snexktporexHuueckue. OoOmme
TpeboBaHMs 0€30MACHOCTH.

I'OCT P 53315-2009 KaGenbubie wuzaenusa. TpeOoBaHusA K MOXKapHOU
6e3omnacHoctu (¢ U3menenunem Ne 1).

I'OCT 12.1.030.81 CCBT. DnexTpo0e30nacHOCTh. 3allUTHOE 3a3eMJICHHE,
3anynenue (¢ M3menenunem Ne 1).

I'OCT 9920-89 (CT CBB 6465-88, MOK 815-86, MOK 694-80)
DJIEKTPOYCTAHOBKHM MEPEMEHHOr0 TOKa Ha HampsbkeHue oT 3 go 750 kB. JlnunHa
MyTH YTEUYKU BHEIIHEH U30JISAIIUU.

I'oOCT P 51317.6.5-2006. CoOBMECTUMOCTh TEXHUYECKHUX  CPEICTB
AIIEKTPOMArHuTHas. Y CTOMYMBOCTh K 3JEKTPOMATHUTHBIM IMOMEXaM TEXHUYECKUX
CPEICTB, MPUMEHSEMBIX Ha OJIIEKTPOCTAHUMAX M TNOJACTAHUUAX. TpeboBaHHs U
METO/IbI UCTIBITAHUH.

4 TepMuHbI U onpeeIeHUA

4.1 BbICOKOYACTOTHBIM KaHAJ IO JUHHMH dJIeKTponepenadyu (BY kanaa) -
KaHa JyuIs mepenadyd uH(opMaiuu, OpraHu30BaHHBIA 1O MpoBojaM ((pa3HbIM WU
IPO303aIUTHBIM TPOCaM) JUHUU AJIEKTPOIepeaaun MOCTOSTHHOTO WM TIEPEMEHHOTO
TOKOB HamnpsikeHuem 35 kB u Bbiiie.

4.2 BbicokoyacToTHbIN TPAKT (BU TpaKT) - COCTaBHOU YETHIPEXIOIIOCHUK,
B KOTOPBIA BXOZAT 3aKiiroueHHbIe Mexay BY Bxomom m BY BbIXOA0M ammapaTypbl
VIUIOTHEHUS] W  CBsI3aHHBIE E€IWHOM CXEMOW ycTpoiicTBa 0O0pabOTKU U
MPUCOEAUHEHHUS, IMHUU IICKTPONEPEAYH U TTOICTAHIIUU.
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BY TpakT MOXET OBITh MPOCTHIM, UMEIOIIUM TOJIBKO OJWH JIMHEHHBIN TPAKT,
cocrosiuuil u3 ogHou BJI (TpaHCHIOHMPOBAHHON WJIM HETPAHCIIOHUPOBAHHOM), WIIH
CJIOKHBIM, KOTJ]a B €r0 cOCTaB BXoaAT Oosiee yem oaHa BJI (¢ BU ob6xonamu), u/mim
OTBETBJICHUS W/WJIHM KaOeJIbHbIE BCTABKHU.

4.3 J/IuHelHBIA TPaKT BbICOKOYACTOTHOI0 KaHajJa - COCTaBHOM
YETBIPEXIIOIOCHUK, B KOTOPBIA BXOAUT 4acTh BY TpakTa, 3aKiIFOUEHHAs MEXKIY
TOYKAMHU TOAKIIOYEHUSI YCTPOMCTB MpUCOEAUHEHHS (KOHIEHCcaTopa CBS3U C
buabTpOM MpucOoenUHEeHHs) K mpoBogam (daszam, Tpocam) Ha KoHUax oxHoi BJI
nnu KJIL.

4.4 YcrpoiicTBa 00padoTKHM M MPHUCOEAMHEHMS - YCTPOICTBA, IOCPEICTBOM
KOTOpBbIX OO0ecrneYnBaeTcs BO3MOXKHOCTH paborsl BY ammapaTypbl 1o JMHHUH
ANEKTPONEPENAUN IIPU PA3IIMYHBIX PEKUMAX CETH.

4.5 YcrpoiictBO  00palOTKM -  BBICOKOYACTOTHBIM  3arpajuTeNb,
BKJIIOYAEMbIIi B MPOBOJ JIMHUM JUJII YMEHBIIECHUSI OTBETBIICHUS DHEPIUUA CUTHAJIOB
BU kanana B HexenaTelbHbIX HampaBlieHUsX U obecrneuenus paborsl BU kananos
IIPU PA3JUYHBIX PEKUMAX CETH.

4.6 BbICOKOYACTOTHBIN 3arpajuTesib - YCTPONCTBO, COJEPIKAILEE CHUIOBOM
PEaKTOp, JIEMEHT HACTPOUKHU, 3AILUTHBIN JIEMEHT.

4.7 YCcTpOMCTBO NMPUCOETUHEHUS - TIOCIEA0BATEIBHO BKIIIOUEHHBIE MEXKIY
IpOBOJAMU JIMHUM U allapaTypod TMepefayd KOHJEHCATOp CBS3H, (UIBTP
MPUCOEIUHEHNS, pa3eiuTeNbHble QUIBTPBl U BHICOKOYACTOTHBIN Kabenb, a Takxke
YCTPOKUCTBO UX 3AIIUTHI.

4.8 Kongencatop c¢BSI3M - KOHAEGHCATOp, COBMECTHO C (QUIBTPOM
MPUCOEIMHEHNs 00€CIeUnBAIOIINI TPUCOCIUHEHUE anmnapaTypbl CBA3M K (Da3HbIM
MIPOBOJIAM WJIM TPOCAM JIMHUH 3JIEKTPOIEPEIAYN.

4.9 ®OuabTp NPHUCOEIMHEHHMS] - YCTPOHCTBO, 0OpPa3yIOIIee COBMECTHO C
KOHJIEHCATOPOM CBSI3U MOJIOCOBOM (DUIBTP MM (QUIABTP BEPXHHUX YaCTOT. DUIBTP
MPUCOEIMHEHNS COBMECTHO C KOHJIEHCATOPOM CBSI3M OOECIeUNBAET Nepeiavy yepes
HEro ¢ 3aJaHHbiMU mnapamerpamu BY curnanoB, W OTAENEHHE anmapaTypbl
YIUIOTHEHUSI OT BO3JCHCTBUSA pabouero HamNpsHKeHUs CEeTH M BCEX BHUIOB
[IEpEHAIPSKEHN, BOZHUKAIOIINX B HEH.

4.10 PazneaunTebHbId GUIBLTP - YCTPOIMCTBO, CiIyXKaliee sl 00eCIeueHUs
HE3aBUCUMOW mapajuieibHOM paboTel anmapatypsl BY kananmoB 1mo oxHomy
BBICOKOYAaCTOTHOMY TPAaKTY.

4.11 CneunanusupoBannbie BU xanansl - BU kaHanel, npegHa3HauYeHHbIE
TONBKO [JIl MEPENadyd CUTHAJIOB BBICOKOYACTOTHOM PpEJIEMHOM 3alllUThl WIIU
curHaiioB u xomanzx P3 u ITA.

4.12 BY kanaabl cBsi3u - BYU kaHanbl, B KOTOPBIX BO3MOXHa Mepeaaya
CUTHAJIOB D3JIEKTPOCBSI3M PAa3HBIX THUIOB M Ha3HauYeHUU (TernedOHUHU, CUTHAJIOB
TeJIeMEXaHUKH, TaHHbBIX).

4.13 KomOununposannubie BU kanansl - BY kaHansl, B KOTOPBIX BO3MOKHA
nepeaaya CUTHAJIOB JIEKTPOCBA3H (TenedOHUHU, CUTHAJIOB TeJIEMEXaHUKH, JaHHBIX)
Y CUTHAJIOB-KOMaH/ peJIeHHOMN 3alUThl U/UIIM TPOTUBOABAPUNHON aBTOMATHKH.

4.14 Curnaj pejeiiHOM 3aIUMTHI M NPOTHBOABAPMHHOH ABTOMATHKH -
CUTHAJI B aHAJIOTOBOM WJIM LIM(POBOM BHJIE, HECYIINI MH(MOPMAIMIO O 3HAYCHHSIX
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napameTpoB pabotsl BJI (Hanpspkenue, Tok, (aza) M mapaMeTpoB COCTOSHHS
ANEKTPOTEXHUYECKOro obopyaoBaHus mis cuctemMbl P3, mna cucremsr 1A
JTUCKPETHBINA CUTHAN, HeCylInil nHpopManuio A mycka [TA.

4.15 Komanaa pesieiHOM 3aI0MTHI U NMPOTHBOABAPMHHONW ABTOMATHKH -
OUCKpeTHass uH(OpMalUsg, NPEINUCHIBAIONIAs  BBINOJHEHUE  OMNpPEACICHHBIX
onepauuii B pamkax pabotsl cucreM P3 u ITA. Komanaa moxeT mepenaBatbes C
MOMOIIBIO OJTHOTO WJIM KOMOWHAILIUU U3 HECKOJIBKUX CUTHAJIOB.

4.16 CneumanuzupoBannass BY anmapatrypa - anmapartypa mepenadu
CUTHAJIOB BBICOKOYACTOTHOM pEJIEMHOM 3alIUThl WK cUrHasioB-komanz P3 u ITA.

4.17 Anmapatrypa BY cBs3u - cucrema ymiotHeHuss BY kanama, 6e3
¢byukuuid nepepaun curHanos-komann P3 u IIA, mo3Bomstonias opraHu30BaTh
TenedOHHbIE KaHalbl, a TaKKe KaHajbl Mepefayd TeJIeHMHPOpMalud U JaHHBIX C
HCIIOJIb30BAaHUEM KaK BCTPOCHHBIX, TAK M BHEITHUX MOJIEMOB.

4.18 KomOunupoBannas BUY anmaparypa - anmaparypa CHCTEMBI
YIUTOTHEHUS! KOMILIEKCHOT'O HCIOJIb30BaHMs Al komOuHupoBanHoro BU kanana,
MO3BOJISIIONIAsl TEepeaBaTh CUTHAbl Pa3HbIX THUIOB M Ha3HauyeHUU (TenepoHuH,
CUTHAJIOB TEJIEMEXaHUKH, TaHHbIX, CUTHanoB-koMana P3 u [1A).

4.19 Padouue mosochl yacTor BY kaHajia - moJg0CkH 4acTOT O MEpeaade u
npuemMy g CHEUUaIu3upOBaHHOW, KOoMOMHMpoBaHHOM BY anmaparypsl u
anmapatypsl BU cBsi3u, Ha3HAYEHHBIE B YCTAHOBJICHHOM IOPSAKE B Auara3oHe 16 -
1000 xI'y ayist koHKpeTHOrOo BY KaHana Ha TMHUU IEKTPOIIEpEIayn.

S IlpuHATBIE COKpaLLEeHUS

AUUC KYI - ApromarusupoBaHHash HMHGOPMAIMOHHO-U3MEPUTENbHAS CHCTEMA
KOHTPOJISI M y4€Ta DJIEKTPOIHEPTIUH.

APYM - ABTOMAaTHYECKOE PEryJIUPOBAHUE YACTOTHl U AKTUBHOM MOITHOCTH.
ACIY - ABTomMaTH3upOBaHHAs CUCTEMA JUCIIETYEPCKOTO YIPABICHUS.
ACTY - ABTOMaTU3UPOBAHHAS CHCTEMA TEXHOJIOTMYECKOTO YIIPABICHHUS.
ACYTII - ABTOMaTM3MpOBAaHHAs CHUCTEMA YNPABICHUS TEXHOJIOTHMYECKUMU
IIPOLIECCAMH.

BJI - Bo3nyuiHas TuHUSA 3JIEKTPONIEPEIAYH.

BY (xanai, TpakT) - BeicOkOuacTOTHBIN (KaHa, TPAKT).

BY3 - BeicOKOYaCTOTHBIN 3arpainuTeb.

JAD3 - [ludpdepenuumanbHo-hazHas 3ammura.

EHDC - Equnas HanmonanbHas (001IepoCcCcHiicKasi) JIEKTPUIECKas CEeTh.
311 - 3aganue HA IPOEKTUPOBAHMUE.

HUBII - Vicrounuk GecriepeOOMHOTO MUTaHUS.

K3 - KopoTkoe 3ambikanue.

KBJI - KaGenbHO-BO3AyIIHAS JIMHUS.

KJI - KaGenbHast TUHUS DJIEKTponepe1ayn.

KC - Konnencarop cBsi3u.

09C - O6benuHEHHAs HEPreThYecKasi CUCTEMA.

ITA - IIpoTuBOaBapuiiHasi aBTOMAaTHKA.

IIC - Iloncrannus.

P3 - Penelinas 3amura.
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P® - PaznenutenbHbId GUIABT.

PIII - Penerinpii mur.

COIIT - Cucrema ornepaTuBHOIO NOCTOSIHHOTO TOKA.
CCIIM - Cuctema cOopa u nepeayi HHPOpPMaIIUH.
TM - TenemexaHuka.

TH - TeneusmepeHus.

TC - Tenecurnanuzanusi.

TY - TeneynpasieHue.

®DII - OunbTp NPUCOCTUHEHHUS.

6 OcHOBHBIC MOJIOKEHUSA

6.1 Opranmszanusa BY tpakta Ha BJI m npucoenunenne BU anmapatypsl k
JUHUU  OCYUIECTBISIETCS pa3auyHbIMU criocobamu. OCHOBHBIMH — CHIOCOOaMU
MPUCOEIUHEHNUS SABIISIIOTCS HECUMMETPUYHBIE U CHMMETPUYHBIE CXEMBI.

IIpn HecummeTpuyHOU cxeMe npucoeauHeHuss BY anmapartypa BKiIrOYaercs
MEXAYy MPOBOJAOM (MM HECKOJBKMMHU IMPOBOJIAMH) U 3eMJiell mo cxemam «(daza -
3eMJISD», «IB€ (Da3bI - 3EMIISD», KTPOC-3EMIISI.

[Ipu cummerpuuHbix cxemax BY ammapaTypa moakirodaercs MexAy ABYMs
npoBoiamu JUHUH («daza - Baza», «Tpoc - Tpocy», Ba MpoBoAa oaHoM ¢assl). Kak
MpaBUJIO, MPUMEHSIOT cXeMbI «(pa3za - pazay, «Paza - paza pasHbIX TUHUNY.

6.2 BY TpakThl «TpPOC-3€MJIsI» U «TPOC-TPOC» HAa OCHOBAHUHM TEXHUKO-
HKOHOMHYECKOTr0 OOOCHOBAHUS M JJisi 00JIETYeHHs] SJIEKTPOMArHUTHOM 00CTaHOBKH
MOTYT HCIOJb30BAaThCS HA JIMHUAX DJIEKTpONepe/ayd, HUMEIOIIMX MPOBOASIINE
IpO303alUTHBIE  TPOCHI, TMPU YCIOBUU, UTO Ha JAHHBIX JIMHUSAX HE
MpeaycMaTpUBAETCsl MPOKIIAJKa BOJOKOHHO-ONTHUYECKUX Kabeneil, BCTPOCHHBIX B
IPO303aIUUTHBIN TPOC.

6.3 Ha BJI 330 kB B cinydasx c 3aTpyJHEHUEM BbIOOpa YacToT W s
OOJIeryeHusl AJIEKTPOMAarHUTHOM OOCTAaHOBKM MOTYT MCNOdb30BaTbess BY TpakTh
«IPOBOJI-IIPOBOJ» OJTHOM (ha3bl (BHYTpU(DA3HBIN TPAKT).

6.4 BpiOop OoNTUMaNbHBIX CXEeM HPHUCOEIUHEHUS JOJKEH BBINOJIHATHCS C
y4eToM pekoMmeHaanui cranaaptoB [1] [2] [3]:

6.5 Ilpu npumenenun Ha BJI 115 muTaHus 3JIEKTPUUECKUX U3MEPUTEIIBHBIX
npuOopoB, I1eneid 3aumUThl W CHUTHAJU3ALMM EMKOCTHOTO TpaHcopMaropa
HaIpPsHKEHUs], PACCUMTAHHOTO TAaKXKe ISl IEPe1aun BhICOKOYACTOTHBIX CUTHAJIOB IO
BBICOKOBOJIBTHBIM JUHUSM, JIOJKHA  paccMaTpUBaThCS BO3MOXHOCTh
MCIIOJIb30BaHUS €ro B YCTPONUCTBE MPUCOECTMHEHHSI BMECTO KOHJIEHCATOPA CBSI3H.

6.6 lna opranuzanuu BY kaHaloB MO JWHUSM BBICOKOTO HaNpPSXKEHUS
UCIIONb3yeTcs Auana3oH yactoT 16-1000 kI'm.

Huxusis rpaHdiia mo 4YacToTe OrpaHUYeHa MapaMeTpaMu YCTPOMCTB
00paboOTKM M TPHUCOEIUWHEHHMs, TaK KaK HAa HHU3KUX YacTOTax Jis MOJydYeHUus
yIIOBJIETBOPUTENBHBIX MapameTpoB BY Tpakra HeoOXoaumbl OOJbLIME 3HAUEHMUS
MHIYKTUBHOCTEHN peakTOPOB 3arpaiuTesei U eMKOCTeH KOHAEHCATOPOB CBS3H.

BepxHssi rpaHuinia 4acTOTHOrO Juamna3oHa OOYCIOBJI€HA JOMYCTUMBIM
3HAYEHUEM JIMHEWHOTO 3aTyXaHHUs, BO3PACTAIONIETO C YBEIMYEHHEM YacTOThI, a
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TaK)ke TPeOOBAHUSAMU T10 ANEKTPOMATHUTHON COBMECTUMOCTH CO CPEJICTBAMHU CBSI3H
IPYTUX BEJOMCTB.

[Ipy  mpoexkTUpoBaHUM  cleAyeT  yuuTbiBaTh  TpeOoBanus  [IpaBun
UCIOJIb30BaHus auanazona yactoT 16-1000 kI'u mpu nepegave mHbOpMauu MO
BJI, npuBenénubIix B [2].

7 OcHOBHBIE THNIOBbIE TPeOoBaHMs K cucteMaM BY cBsizu, He00X0oauMBbIe
JJIS pa3padoTKM 3aJaHUS HA NIPOEKT

7.1 B 3agaHum Ha TPOEKT MJs 3aKIKOYEHUsS JOTOBOpPA HA BBINOJHEHHE
MIPOEKTa CTPOUTENIbCTBA, PEKOHCTPYKIMU 3Heprooobekta wiu CCIIM gns cucrem
JUCIIETYEPCKOTr0, TEXHOJIOTUYECKOIO M MPOTUBOABAPUNHOIO YNPABICHUS JTOJKHBI
OBITh yKa3aHbl TpeOoBaHus K opranuzauuu cucreM BY cBss3u no BJL

VYKka3pIBalOTCSl HAINIPaBICHUS! OPraHU3allUU CBSI3U, KJIACC HAMPSHKEHUS JTMHUH,
ux tun (BJI, KBJI wumu KIJI), nporssxkenHocts. s kaxmoro BY kanana
yKa3bIBae€TCAd KOJIMYECTBO TpeOyeMbIX KaHAJIOB B ammapaTrype YIUIOTHEHUS, UX
uH(pOopMaIMOHHAs 3arpy3ka (B HHPOpMallUY, Ha3HAUYCHHUE).

Ecom 3I1 comepxut tpeboBaHue paspaboTtaTh U yTtBepauTh cxemy I[IC c
OTXOJAIIMMU JIMHUSIMU WIU CTPYKTYPHYIO CXeMy HH(POpPMalMOHHOTO OOMEHa
CCIIM, B HeMm MAOMKHO OBITH yKa3aHO 00 wucCHoiIb30BaHUU cucteM BY cBsizu
corjacHo TpeOOBaHUSIM K Tmiepenade HHPOpMalUM, H3JI0KEHHBIM B pazlenax
npoekrta B yactu ACHY, ACTY, ACVYTIIL P3, ITA, AUNC KYD u T.1.

JlaHHbIMM pa3zfenaMu TpOeKTa OMNPEeNEessSIoTCS HalpaBiIeHUs OpraHu3aluu
CBs3M, BHUJ TIepenaBaeMod HH(MOpManuu, €€ Ha3HaueHWe M O0BbEM, a TaKKe
TpeOboBaHus K mepenade WHGOPMALMHU, NPOTOKOJIBI OOMeHa U HUHTepQench
MOJKJIIOYEHHS TI0JIb30BATENbCKOr0 000PYIOBAHMS K KaHaJlaM CBSI3H.

7.2 B 3I1 gomxHbl OBITH yKa3aHbl TpeOOBaHUSA K BHJaM Hcrosibdyemoil BU
annaparypsl (cnenuaJu3upoBaHHas, KOMOMHHUpoBaHHas, anmapatypa BY cBs3n)
U1 cucTeM cBsizu Ha BJI B 3aBUCMMOCTH OT UX Kjlacca HalpsKEHHUS.

7.3 311 nomkHO copepKaTh MepedueHb pa3padaTbiBa€MbIX U BBIMIOJHEHHBIX, HO
€lle He pEeaM30BaHHBIX IPOEKTOB C HCMONb30BaHueM cucteM BY cBsa3u B
paccMaTpUBaEMOM PETUOHE, KOTOPbIE JOJKHBI ObITh YYTEHBI IPU IPOESKTUPOBAHUH.

7.4 B 3II nomxHO OBbITh TpeOOBaHME O TMPEAOCTABICHUU B IPOEKTE
3aKJIIOYEHHS] O BO3MOXKHOCTH BbIOOpa pabo4MX 4acTOT JO MaKCUMaJbHON 4acCTOTHI
auana3oHa, B KOTOpoM oOecrieunBaeTcsi pabora nmpoektupyemoro BU kanana.

7.5 B 311 nomkHO OBITH YKa3aHO O HEOOXOJUMOCTH BBIMOJHEHUSI TPEOOBAHUI
CTO 56947007-33.060.40.108-2011 «Hopwmsl npoektupoBanus cucteM BY cBs3n»,
BKJIIOYass TpeOOBaHUS MO OQPOPMIICHUIO MPOEKTHOM TOKYMEHTAalMh U K COCTaBY
MCXOJHBIX JaHHBIX JJIA MPoeKTUpoBaHus cucteM BY cBs3u.

8 OcHoBHbIe THIOBBIC TpeOOBaHMA K OOOPYAOBAHMI0O M aNmapartype
cucteM BU cBsa3u, HeoOXoaumble A5l pPa3padOTKH NMPOEKTOB U NMOATOTOBKH
KOHKYPCHOM JOKYMEHTALUU

8.1 O0mme TpedGoBaHuA
8.1.1 Jlnga mepemaum peud, TEIEMEXaHUKH, AAHHBIX, curHaioB P3 u IIA

J0JI’KHA MCIOJIb30BaThCA MHOTO(PYHKIMOHAIbHAS KaHaiooOpasymolas annaparypa
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¢ undpoBoit 00pabOTKON CUTHATIOB U HEOOXOIUMBIMU UHTEP(HENCHBIMU MOTYJISIMH.
Jlisi mepenayu CUTHAJIOB BBICOKOYACTOTHBIX peniedHbiXx 3ammT (AD3) gomxHa
HCIIOJIb30BaThCA  cnenuanusuposanHas BY  ammapatypa. Ilpu  TexHuKoO-
HPKOHOMHYECKOM OOOCHOBaHMM WM corjacHo TpeboBaHusM 311  BO3MOXKHO
HCIIOJIb30BaHUE crnennanuzupoBaHHod BY ammaparypel i nepenayud CUTHAJIOB
komana P3 u ITA.

8.1.2 Anmaparypa A0/DKHA HMETh BO3MOXHOCTH KOHTPOJMPOBATHCS U
YIPaBIATHCS € TMOMOIIBIO BCTPOEHHBIX MHUKPONPOLECCOPHBIX YCTPOMCTB H
CHEIUATM3UPOBAHHOIO MPOTPAaMMHOI0 obecrieueHust ¢ uHTephercoM Ha PYCCKOM
A3BIKE.

8.1.3 Anmaparypa BY cBsa3u gomkHa  oOecrmeunBaTh  paboTty ¢
obopynoBanueM BY 00paboTku M TPHCOEAMHEHHUS, OTBEYAIONIUM TPEOOBAHUAM
CTO 56947007-33.060.40.125-2012 «OcHOBHbIE TEXHUYECKHE TpeOOBaHUS K
ycTpoiicTBaM 00paboTku U npucoeanHeHus kananoB BU cBs3u no BJI 35-750 kBy.

8.1.4 Anmaparypa BY cBsi3M J0DKHA COOTBETCTBOBATh TPEOOBAHMSIM H
HOpMaM JEHCTBYIOIMX THUMOBBIX TEXHMYECKMX TpeOoBaHui K ammapatype BY
CBSI3M M UIMETh 3KCIEPTHOE 3aKII0YEHHE Ha UCTIOJIb30BAHKUE B DJIEKTPOIHEPrETHKE.

8.2 ®ynkumnoHaabHble TPpeOOBaHuA K annapatype BU kananos P3, ITA n
CBSI3H

8.2.1 Ilpn opranmmzaunu BY kananoB o BJI nmpuopureT nomkeH oTaaBaThCs
MCIOJIb30BaHUI0 MHOTO(QYHKIIMOHATBHOM KOoMOMHUpoBaHHOW BY ammapatypsl s
nepeiaun CIeAyIHUX BHUIOB HH(OpMALMK, HEOOXOAMMOW [JIsi YHpPaBICHUS
paboToil ’HEprocucTeMbl Kak B HOPMAJbHBIX PEXHUMaxX, TaK U IpPHU aBapUIHBIX
CUTyalusiX, a UMEHHO:

- peub - A oOecneYeHus OnepaTUuBHO-AUCTIETYEPCKOIO U TEXHOJIOTHYECKOTO
yIPABJIECHUS;

- curHaisl Tenemexanuku (TM) u AUMC KY3;

- nepenaya nanHeix ACY TII, APUM;

- (pakcumumIIe, NIEKTPOHHAS MTOYTA;

- curHaiibl P3 u [TA (He meHee 24 komaH[).

[lepenaua  curHanoB  guddepeHuHanbHO-Pa3HBIX  3alUT  JOJDKHA
ocymecTBiAThCA 10 BY xananam Ha crienuanusupoBanHoi BY amnmaparype.

[Ipu nHeoOxoaumocTu co3ganuss BY kaHanoB, mnpeaHa3HAYEHHBIX IS
nepeaur TOJIbKO peuu, TeleuHPpOpMaluK U JaHHBIX PEKOMEHAYETCS UCTI0Ib30BATh
annaparypy BY cBsizu, B KOTOpOW OTCYTCTBYIOT (DYHKIMM TEpeJaydl CHUTHAIOB-
KOMAaHJ.

8.2.2 Anmaparypa cuctembl BU cBsi3u goiKHA 00€CTIeYnBaTh:

- BO3MOXKHOCTH CO3JaHHUsSl CJIOXHBIX ceTeBbIX Tonosioruii (T-oOpa3Hbie
CXEMBbI, TOYKA - MHOTOTOYKA);

- s anmapatypsl BU cBsi3u - BO3MOKHOCTh MHTETpalud B €IMHYIO CETh
YOpPABIEHUS W JHATHOCTHKM CHUCTEMBI CBA3U, I ClenHaiu3supoBaHHor BY
anmapaTypsl - BO3MOKHOCTb HHTerpauuu B cuctremy ACYTII;

- g komOuHupoBaHHOM BY ammapatypsl - MHTErpanuio B 00€ CHUCTEMBI:
ACVYTII u ceTb ynpaBlIeHHs CBS3U;
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- BO3MOKHOCTh MECTHOTO yIpaBJeHUs! KOH(UTypaluen U peKuMaMu;

- TEKYILIMH HEMPEePHIBHBIN KOHTPOJIb MapaMeTPOB Nepeiaun/pueMa KaHaa;

- yHIaJeHHYIO0 JMArHOCTHKY almapaTypbl, Kak MO CIYXEOHbIM, TaK M IO
CTOPOHHUM KaHajlaM CBSI3H;

- MOHUTOPHUHI MAPaMETPOB alIapaTrypbl, B TOM YHCIIE TPAKTOB NEpeadyu U
nmpueMa ¢ XPOHOJOTMYECKOW  (uKcalnmedl  NpoU3OMICAIINX  COOBITMM B
SHEPrOHE3aBUCUMOM NaMSTH.

823 [lo  QyHKIMOHANBHBIM  TpeOOBaHUAM  ammaparypa  JAOJDKHA
COOTBETCTBOBAaTh JCHCTBYIONIMM «THUIOBBIM TEXHUYECKUM TpeOOBaHUSM K
arraparype BY csazn».

8.2.4 Bpems HapaboTKu Ha 0TKa3 A0KHO ObITh He MeHee 100 000 vacos.

Cpok ciyx0bI - He MeHee 15 merT.

8.3 Texuuueckue Tpe0OBaHNS K KOMOMHUPOBaHHOI annapatype BYU
kanaJyioB P3, I1A u cBsizu mo BJI

8.3.1 XapakrepucTuku 000pyI0BaHUs KaHAT000pa3yOIIeH anmnapaTypbl:

- YaCTOTHBIN Auana3zoH padoTsl anmnapaTtypsl 16-1000 kI'i;

- Iar TO3WIMOHHOTO peryJMpoBaHUs pabounx YacToT kaHajioB B BY
nuana3oHe - 4 xI'1r;

- [Iar MO3UIUOHUPOBAHUS MOJIOC YACTOT CIECIUATU3UPOBAHHBIX KAHAJIOB JJIS
BY 3ammT B BU quanasone moipkeH ObITh 2 KI'I;

- BBIXOHAst MOIITHOCTE - 10, 20, 40 u 80 BT, HO He 6onee 100 Br;

- mupuHa HOMUHaNbHOU mojockl BY kanama - 4000*n ', rme n - 4yucio
mmosioc mo 4 xI'1;

- HomuHanbHas nojioca TY kanama 300- 3400 I'1g;

- yucio KaHayoB: 1+12 aHanoroBeiX win ot 1 10 24 uudpoBeIX;

- BCTPOEHHBIE MOJEMBI TEJIEMEXaHUKHU;

- BOBMOXXHOCTb IMOJIKJIIOUYE€HUS BHEIIHUX MOJAEMOB NE€pEeaun TaHHBIX.

8.3.2 Anmapartypa J0JDKHA OCYIIECTBISATH CJICIYIONINE PEKUMBI PAOOTHI:

- Iepejiaya peur U TeIEMEXaHUKH;

- nepenaya curHanoB u komaua P3 u 1A, kpome curnanos J[D3;

- mepejaya JaHHbIX;

- BO3MOXXHOCTb PabOThl MEPEAaroNiero M NPUEMHOI0 KaHaja COJUXKEeHO/
Pa3HECEHO.

8.3.3 MoaeMbl JOKHBI UMETh BO3MOKHOCTb:

- TIOJTHOU JYTJIEKCHOM 2/4-X IPOBOJHOM paboTHhI;

- JUISl aCUHXPOHHBIX BCTPOCHHBIX MOJIeMOB Ha ckopoctu 100 - 600 Out/c
J0JDKHA 00ecIieurBaThCsl paboTa B HAJATOJIBHOM crieKTpe KaHana TY;

- JUISI aCUHXPOHHBIX BCTPOSHHBIX MOAeMOB Ha ckopocTu 1200 u 2400 Out/c
pabota B mosioce kanana TY 0,3 - 2,4 I

- CKOpPOCTH Tiepenauu B npejaenax 9,6 - 320,0 kOut/c MoeMoB, paboTarONuX
B HOMMHaJbHOU Tosioce BY kaHana, 101%kHAa aBTOMAaTUYECKHU MOJCTPAnuBaATHCS IO/
napameTpsl BU 1uHUM ¢ COXpaHEHUEM MAKCHUMAJIbHBIX XapaKTEPUCTUK CUCTEMBI;

- KOMIIEHCAIIMU BIMSHUSI HEOJHOPOAHOCTEN JINHUY;
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- HEMPEPHIBHOT'O HAOIIOACHUS 3a TNepelaBaeMbIMH JAHHBIMHU U 32 KaU€CTBOM
MPUHUMAEMOT0 CUTHANA;

- CAMOJMarHOCTUKH.

8.3.4 TenepoHHbIN KaHAT JOJKEH UMETH CJEIYIONIUE UHTEPPEICHI:

- 2-x mpoBonaHbii uHTepderic FXS nmng noakmoueHus K TeleOHHOMY
anmnapary (mpsAMon JucneTYepcKuil, yaaneHHbId a0OHEHT);

- 2-x npoBoaublii uaTepderic FXO mnsa nmoakmouenuss k ATC (ynaneHHbIH
a6oneHt ATC);

- 4-x mpoBoiHbIN UHTEpdeiic ¢ E&M curnanuzanuei;

- IoJJIepKKa (pakc-anmnapaToB ¢ aBTOMATHYECKUM MEPEKIIOUEHUEM PEKUMOB
paboThI peun/daxc.

8.3.5 Kanan mepenauu AaHHBIX JOHKEH WMETh CIECNYIOIIHE HHTEPEUCHI:
V.24/RS-232, Ethernet, G.703.1 wumm X.21, BO3MOXKHOCTH MNOJKIIOYCHHUSA IIO
untepdeiicy RS-485.

8.3.6 TenedgonHbIe KaHAIBI TOTKHBI UMETh CUCTEMY YXOTO/IaBICHUS.

8.3.7 HomuHnanpHOE 3HAaUEHUE UMIIEJAHCOB BCeX TelePOHHBIX MHTEep(deiicoB
TOJKHBI cocTaBiATh 600 Om.

8.3.8 IIpu nepenaue xomana P3 u [TA anmapatypa qoimxHa o0ecrneynBaTh:

- MAKCUMAaJIbHO JIOMYCTUMOE BpeMs Mepeaur KoMaHs - 10 26 Mc;

- BEPOSTHOCTb MPOITYCKa KOMAH/IbI OJIKHA OBITh He Gomee 107;

- BEPOSATHOCTH JIO)KHOTO JIEMCTBUS JOJDKHA OBITH HE OoJiee 10° B ciyJae
ckaukooOpa3zHoro yBenuueHus 3atyxanus BY Tpakrta Ha 22 n1b u Bo3aeicTBus Ha
MpPUEMHUK NOMeX Tuma Oenoro myma ¢ COOTHOLIEHHWEM curHai/momexa 6 nb B
ronoce 4 kl'm;

- BHYTPEHHIOIO IMATHOCTUKY anmnaparypbl;

- (QopMupOBaHUE BHEIIHEr0 CHUTHAlIa NpPU OOHAPYKEHUU HEUCIIPABHOCTHU
CUCTEMOM NMAarHOCTHKW W TPHU MPOINAJaHUU HANPSHKEHUS MUTAHUS, a TaKXKe IpH
nepeaayve/mpueMe KOMaH/bl;

- HaJlM4ue BHYTPEHHETO pEerucTparopa COOBITUH, PETUCTPUPYIOLIETO BCe
coObITHS (ITyCK U MpUEeM KOMaH]I, BBOJA U BbIBOJ KOMaH[, KOHTPOJIb cocTostHusT BY
KaHaJsia, 0OHapy>KEeHUs HEUCTIPABHOCTEN CUCTEMOM IMArHOCTUKY U.T.JI.)

- BO3MOxHOCTh oOmeHa wuHpopmanuert ¢ ACYTII ¢ wucnonb3oBaHueM
CTaHAapTHOTro I poBoro uHTepdeiica;

- KOMOMHUPOBAaHHAS U ClielManu3upoBaHHas anmnaparypa BY kananos P3 u
[TA nomxna unTerpupoBatbesi B ACYTII no uudpossiM unTepdeiicam;

- CHUHXPOHHU3ALIMI0 BHYTPEHHUX YacOB almapaTypbl OT CUCTEMBI €IUHOTO
Bpemenu (npuemuuka GPS, TTIOHACC).

8.3.9 Kiiumatuueckue ycioBust paboThl anmnapaTyphbl:

AnmnapaTypa [OJDKHA COXpaHATh pPabOTOCHOCOOHOCTh € COXpPaHEHUEM
HOMUHAJIbHBIX APaMETPOB MPH CIEAYIOMINX YCIOBUIX OKPYKAIOIIEH CPEbl:

- remnepatypa ot 0 °C no mroc 45 °C;

- OTHOCHUTEJIbHASI BIaXHOCTh He Oosiee 95% npu temnepatype mtoc 25 °C.

Annapatypa nepefgaud curHaiioB u komann P3 u [IA B aTuX ycnoBusX
JOJDKHAa OBITh paboTocrnocoOHa 0€3 KCMHOJb30BAaHUS CHUCTEM BEHTWISAIUM U
MPUHYIUTEITBHOTO OXJIAXKICHUS.
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8.3.10 Annapatypa nomxHa pa3zmeniatbes B 197 kopmycax i1 BO3MOKHOCTH
YCTaHOBKH B IIKadax ocHaIIeHHbIX 197 paMoii.

8.3.11 Anmaparypa J0jKHaA OBITH 3aIUIIIEHAa OT BO3JCHCTBUS OPBI3T BOJBI U
MPOHUKHOBEHUS! METAJUIMYECKUX MPEJIMETOB K 3JEMEHTaM, HAaXOASIIMMCS IOA
HanpspkeHrueM. CTerneHp 3aiuThl 000JI09eK JoJKHA ObITh He Xyxe [P31.

8.3.12 DnexkTpoMarHuTHasi COBMECTUMOCTh JOkKHA cooTBEeTCTBOBAThH ['OCT
P 51317.6.5.

8.3.13 OO0s3arenbHO HAIMYUE TEXHUYECKOM M 3KCIUTyaTallMOHHOM
JOKYMEHTAIlMM Ha PYCCKOM S3bIKE B COCTaBe, HEOOXOAMMOM Jisi MOHTaXa,
HaJaJK1, TEXHUYECKOMN IKCIUTyaTallui U 00CITy>KUBaHUS.

8.3.14 IlIpou3BOACTBO ammaparypsl JOJKHO COOTBETCTBOBATH CTaHAAPTY
ISO9001.

8.3.15 OO6s3arenbHO  HaJIMYKME€  CEPBUCHOTO  IIEHTpa, oOOecnedyeHue
TEXHUYECKOU MOJACPKKH U 00yUYEHUs CIIEUATUCTOB.

8.3.16 Anmaparypa nojikHa otBevath ctanaapram PO u MOK.

8.3.17 Ilo onekTpuueckorr mnpoyHoctd u OMC amnmaparypa JOJKHA
cootBeTcTBOBaTh TpeOoBanusiMm 'OCT P 51317.4.11, TOCT P 51317.4.12, TOCT P
51317.4.2, TOCT P 51317.4.4, TOCT P 51317.4.5, TOCT P 51179, TOCT P
51317.4.14, TOCT P 51317.4.16, 'OCT P 51317.4.17, TOCT P 51317.4.28, TOCT
P 51317.6.5.

[lo »snexTpobe3onacHOCTH ammapaTypa JIokHa cooTBerctBoBath ['OCT
12.2.007.0.

8.3.18 Ha cootBeTcTBUE TpeOOBaHUAM 3JeKTpuyeckod npoyHoctu, IMC u
ANEKTPOOE30NaCHOCTH, (PYHKIIMOHATIBHBIM TPEOOBAaHUSAM U TEXHUUYECKUM YCIOBUIM
anmaparypa JOJDKHA MMETh DSKCIEpPTHOE 3aK/IIOUeHHE Ha MCIOJb30BaHUE B
AIEKTPOIHEPTETUKE.

Kpatkue TexHMYecKkue XapaKTepUCTUKH almapaTypbl, aTTeCTOBAHHOW s
MCIIOJIb30BaHUS B JIEKTPOIHEPTeTUKE, MpecTaBiIeHbl B [Ipunoxenun A.

8.4 Texuuueckue TpedoBaHMs K cnenuaausupoBanHoi BY annmaparype
JJIS peJIeHON 321U Thl U NIPOTHBOABAPUITHON ABTOMATHKHU

8.4.1 [IpuemonepenaTuuk JOJKEH BBIMOIHATh CleaAyIolre QyHKIMU:

- Iepefiavyy ¥ IpUeM CUTHAJIOB 3alUThI;

- aBTOMAaTHUYECKUN KOHTPOJb MCIPABHOCTU KaHaja CBA3M W HaJMYMs 3araca
1o 3atyxanuto BY curnana.

8.4.2 XapakTepucTUKU 000pYy10BaAHUSA:

- YacTOTHBIM Juamna3oH paloThl ammaparypbl B nuamasone 16-1000 xI'h,
3asiBJICHHBINA TPOU3BOAUTENIEM aNMapPaTyPhI;

- MOUIHOCTh Ha BBIXOJIE€ IMEpeJaTdyuka B JAUana3oHaXx 4YacToT paboThl
annaparypbl, 3asiBJIC€HHAs] IPOU3BOIUTEIIEM.

8.4.3 Ilepenaua curHanoB P3 mo BJI nomkHa yaOBIETBOPSTH CIEIYIOLIAM
TpeOOBAHUSM:

- BpeMms nepefadyud KOMaH[ ONpeessieTcsl LIMPUHOMN MOJIO0CHl MPOIYCKAHUS O
JUHEHHOMY BXOAY IPUEMHUKA, KOTOpas JI0JKHA cocTaBisATh He MeHee 1,3 kI'i;
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- IpUEeMOTIepeJaTYUK CUTHAIOB BHICOKOYACTOTHBIX PEJICHHBIX 3aIIUT JOJKEH
UMETh BO3MOXKHOCTh pPa0OThl MEXIy JABYMs wWid Tpemsi KoHuamu BJI ¢
BO3MOXHOCTBIO BEIOOpA YACTOT NEPEIauu U IpHeMa OJJMHAKOBBIX HJIM Pa3HECEHHbBIX
c marom 0,5 xI'11.

- TIEPUOANYECKUN aBTOMATHUYECKHM KOHTPOJb 3amaca Mo 3aTyXaHWIO KaHaja
CBS3M MEXIY BCEMH €ro MYyHKTaMU M HENPEPHIBHBIA KOHTPOJb HMCIPABHOCTU
BBIXOIHOM LIETIH MPUEMHUKA;

- aBTOMAaTHMYECKUH KOHTPOJIb HMCHPABHOCTH KaHalda HE JOJDKEH BbI3BIBATH
nosiBjeHUs1 HeuH(pOpMaTUBHBIX curHanoB B ACY;

- MIPUEMONIEPEIaTYNKU JOJKHBI 103BOJIsATh UHTEerpupoBath ux B ACYTII no
uudpoBeiM HHTEp(dEicaM C TMOJIyYeHUEM OCIWIUIOTpaMM TOKOB TIIpHemMa M
nepenayu;

- k03(ppunment roroBHoCcTH - 0,99 B rox;

8.4.4 MoIHOCTb, TOTpebIIsieMas MPUEeMOIepeIaTYNKOM:

- IpHU 3aMyIIeHHOM TiepeaaTurke - He 6osiee 200 BT;

- B pexume npuema - He 6onee 100 Br.

8.4.5 llpuemonepenatunk P3 u anmaparypa [ nepenadyd IUCKPETHBIX
curHaioB P3 u ITA nomxHbl OTBe4yaTh TpeOOBaHUSM JEHCTBYIOUIMX THITOBBIX
TeXHUYECKUX TpeboBaHul k anmnapatype BU cBs3u.

7.4.6 Pa6ota nipu Temnepatype ot 0 °C mo mroc 45 °C;

8.4.7 OTHOCHTENbHAS BIAXKHOCTS - 10 95 % npH Temnepatype mioc 25 °C

8.4.8 ITapameTpsl MIOMEX0YCTOUYNBOCTH anmapaTrypsl JTOJIKHBI
coorBeTcTBOBaTh MOK 60834-1.

8.4.9 Onexrpuueckas nmpouHoctb u  OMC  anmapaTypel  JOJDKHA
cootBeTcTBOBaTh TpeOoBanusiMm 'OCT P 51317.4.11, TOCT P 51317.4.12, TOCT P
51317.4.2, TOCT P 51317.4.4, TOCT P 51317.4.5, TOCT P 51179, I'OCT P
51317.4.14, TOCT P 51317.4.16, TOCT P 51317.4.17, TOCT P 51317.4.28, TOCT
P 51317.6.5.

8.4.10 [To »nexTpobe3onacHOCTH amnmaparypa JOJKHA COOTBETCTBOBATH
I'OCT 12.2.007.0.

8.4.11 Anmaparypa  Jgo/KHA  MMETh  JKCHEPTHOE  3aKIIOYEHUE  Ha
HCIIOJIb30BaHUE B DJIEKTPOIHEPIETUKE.

Kpatkue TexHMYecKkue XapaKTepUCTUKH ammapaTypbl, aTTeCTOBAHHOW s
MCIIOJIb30BaHUS B JIEKTPOIHEPTeTUKE, NpecTaBieHbl B [Ipunoxennun b.

8.5 BY 3arpagurennu

8.5.1 Ina oraenenuss BY Tpakra mnepegaum curHaiza oT 0OOpyIOBaHUs
BBICOKOT'O HAIpPSKEHUs MOJCTAHIIMHM, KOTOPOE UMEET HU3KOE COMPOTUBIEHHUE IS
BBICOKMX YacTOT KaHajia CBSI3H, B (ha3HbIA MPOBOJ JIMHUU BBICOKOTO HAIPSKEHUS
JOJIKEH BKJIIOYAThCA BBICOKOYACTOTHBIN 3arpaautens (BU3). 3arpanurens A0mKeH
OCNa0JIATh BIMSAHME BXOJHOIO CONPOTHBIICHUS MOJACTAHLIUM WM OTBETBICHUS U
CIY’)KUTh JJIA OTAeNeHUs IyHTUpyrommx BY Tpakt snemeHTOB (MOICTaHUMN U
OTBETBJICHUI), KOTOpPbIE MPU OTCYTCTBUM 3arpajuTesie MPUBOAAT K YBEIUYEHUIO
3aTyXaHHs TPaKTa.
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BUY3 cocrouT u3 cuioBOil Karymiku (peakropa), Mo KOTOPOH MPOXOIUT
pabouyuil TOK JIMHUM, OJJ€MEHTa HAaCTPOMKM M 3alllUTHOTO YCTPOICTBA,
MPUCOEAUHAEMOr0 TMAapajuIeIbHO KaTylnlKe M JJEMEHTY HacTpodku. Cunoas
KaTylIKa 3arpajuTesis C D3JEMEHTOM HacTpOMKH oO0pa3yloT JBYXIMOJIOCHUK,
MMEIOIIUNA BBICOKOE COIMPOTHUBICHHE Ha pabouux yactorax BY kanana, u o4eHb
MaJIO€ COMPOTUBJIEHUE JJISI TOKA MPOMBINIIEHHON YacToThl 50 [,

BY3 noikeH naBaTh BO3MOYKHOCTh HAaCTPOMKHM Ha IOJOCHI 3arpakIcHUS B
npenenax pabouero nuamnasona 16-1000 I'm.

8.5.2 BBICOKOYACTOTHBIE CBOWCTBA 3arpaguTessl XapaKTEPU3YIOTCS IMOJIOCOU
3arpa)KJeHus, MOJIOCOM 4acTOT, B KOTOPOM CONPOTUBJIEHUE 3arpaJMUTENsl AOJKHO
ObITh HE MEHbLIE JOMYCTUMOIo 3HayeHus. B mosoce 3arpakaeHusi akTUBHas
COCTaBJIAIOMIAs TTOJIHOTO compotuBieHus BU3 nomkHa ObITh HE MeHee 4eM B 1,41
paza 6oJible XapaKTepUCTUUECKOTO CONPOTUBIECHUSI JIMHUH, JJIsl KOTOpoit 3 ToT BU3
MIpEAHA3HAYECH.

8.5.3 [IpuMeHsI0TCS 3arpaguTenu, pacCUMTaHHbIE HAa 3allMpaHue OJHOM WIIN
JIBYX Y3KHX TOJIOC (OJHO- M JIBYXITIOJIOCHBIE 3arpajuTesid) JUO0 OJHOM IIHMPOKOM
MOJIOCHI YACTOT B JIECSITKU M COTHU KHJIOTEPI (IIMPOKOIOJIOCHBIE 3aTPaUTEINH ).

[IInprHa MOJIOC 3arpakICHHs MPONOPLUHUOHAIbHA UHAYKTUBHOCTH PEAKTOPA U
0o0paTHO MPONOpPLUMOHATIbHA 33a/laHHOMY CONPOTUBJICHUIO 3arpaguTeis Ha Kpasx
TIOJIOCHI.

[IIMpOKOMONAOCHBIE 3arpauTENH JOJKHBI HUCIIOJNB30BAThCA B  CIIy4asx
HEOOXOIUMOCTH 3amupaTh 4acTOThl HecKoNbkuX BY kaHanoB, MOJIKIIOUEHHBIX K
OJTHOMY U TOMY K€ IMPOBOY JIMHUMU.

8.5.4 Mcnonb3yroTes 3arpauTenu ¢ UHAYKTUBHOCTHIO OT 0,1 10 2,0 mI'H, Tak
KaK pealn30BaThb peaKkTop C OojbllIed HHIAYKTUBHOCTBIO 3aTPYJHUTEIBHO H
HElEeJIecoo0pa3Ho UW3-3a 3HAYMUTENBbHOTO YBEJIMYEHUS pa3MepoB, MacChl H
CTOMMOCTH 3arpaguTesl.

8.5.5 Heob6xomumo yduThIBaTh, YTO pabOYMil TOK 3arpaguTesis TEM BbIIIE,
yeM BbIlie HanpspkeHue quauu. Ha BJI 35-750 kB ucnons3ytorest 3arpaauTenu Ha
pabouune Toku ot 100 1o 4000 A.

7.5.6 Pa3nuuHble cXeMbl HACTPOMKK U HEOOXOJUMBIH TMana3oH 3almupaeMbIX
4acTOT MOJYYaroT, UCIIOIb3Ys JIEMEHT HACTPOMKH 3arpaUTEII.

3arpagdrenu  OTIMYAKOTCA MO  CXE€MaM  HAcTPOMKHM,  3HAYEHUSIM
WHIYKTUBHOCTEH, JOMYCTUMBIM TOKaM CHJIOBBIX KaTylleK (HOMUHAJIbHBIN
JUTUTENBHBIN TOK U HOMUHAIBHBIN KPATKOBPEMEHHBIN TOK).

[Ipu BBIOOpE NPEANOUYTUTETBHOM CXEMBI IMHPOKOIOJIOCHOM HACTPOUKH
CJIelyeT YUUTBIBATh, YTO €CJIM CHUJIOBAs KaTyIllKa UMeeT OOJIbIIYI0 UHAYKTUBHOCTD,
TO TpPUMEHEHHE 3arpajureiss Mo cxeme (GUIbTpa BEPXHUX YACTOT 00JagaeT
MPEeUMYIIECTBOM 3a cueT Oosiee MPOCTOM CXEMbl W OTCYTCTBUS OTpPaHUYCHMS
BEPXHETO MPEJIENa MOJIO0CHI 3arPaKACHHUS.

8.5.7 Beibupas tun BY3 HeoOxomumo oOpamiaTh BHUMaHUE Ha TO, YTO
coOCTBEHHasl pe30HAaHCHas 4acToTa peakropa BY3 Bcerna nomkHa OBITH BBIIIE
BepxHel paboueit yactotel BY kanana.

8.5.8 DnexrtpoauHamMuueckas M TEPMUUYECKash CTOMKOCTb 3arpaauTess
ONpENEeNsAeTC MaKCHUMalbHBIM TOKOM  K.3., KOTOPBIH OH  BBIJEPKHUBACT.
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DNeKTpOoIMHAMHYECKasi CTOMKOCTh XapaKTepU3yeTcs yAapHbIM TOKOM K.3., KOTOPBIH
paBeH ~2,55*Ik.3. Tepmuueckas CTOMKOCTb XapaKTepU3yeTCs HOMHUHAJIbHBIM
KpPaTKOBPEMEHHBIM TOKOM - 3HAY€HHWEM YCTAaHOBUBIIEr0CsA TOKA K.3., MPOTEKAIOIIEro
B TEYCHHE ONPECIICHHOTO BPEMEHHU uepe3 peakTop 0e3 ero moBpexjaeHus. OgHO
CEeKYH/JHOU TEPMUUYECKON CTOMKOCTBIO 3arpaJiuTelisi Ha3bIBAIOT TOK K.3., KOTOPHIM B
TedeHue 1 cek. HarpeBaeT MPOBOJIa PEaKkTOpa Ha TEMIEPATypPy, COOTBETCTBYIOIIYIO
yKa3aHHOMY MPOU3BOJAUTENEM Kiaccy u3oisuuu. [lpu yBenuyeHUM BpeMEHH
POTEKAHHS TOKA, TEPMUIECKAsi CTOHKOCTh YMEHBIIACTCS B \t pas.

8.5.9 HampsokeHue BOJHBI MepeHAIpPSKEHUs, BOZHUKAIONIEH Ha BO3AYLIHOM
JIMHUY, pacpesesseTcss MEXy PeakTOpOM, KOHIEHCATOPaMH AJIeMEHTa HAaCTPOUKHU
U BXOJAHBIM conpotuBiienreM muH [1C. [l 3amuThl KOHIEHCATOPOB HACTPOUKHU U
CWJIOBOM KaTyIIKM NapajjieibHO CHJIOBOM KaTyIIKE MJOJKEH IMOACOEIUHATHCS
aneMeHT 3amuthl (paspsaHuk win OIIH), orpanuumBaromuii HampsikeHUE Ha
AIIEMEHTAaX 3arpajuTesis 10 0€30MacHOro sl HUX 3HAYEHUS.

8.5.10 Ilpu BbIOOpe 3arpaauTensi OOJDKHBI YUWUTHIBATHCS HOMHUHAJIbHBIN
pabouuii TOK, TOK K.3., Hampsokenue BJI, raGaputst BJI u Tpebyemas moisoca
3arpakIeHHs.

8.5.11 ITapameTpshl 3arpaauTesst JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSAM [4]

8.5.12 HexoTtopble naHHbIE 3arpaguresied cepun B3 npuBeneHsl B
IIpunoxenuu B.

B Tabnuiie He MpUBEEHbI MapaMeTphl PEIKO UCIOJIb3YEMbIX 3arpaguTenieil ¢
nHayktuBHocThio 0,1; 0,25; 1,5; MI'H ¢ HoMuHanbHBIMU TOKkaMu 1600, 3150 A.

8.5.13 Ilonocy 4acToT 3arpakJIeHHs 3aKa3blBAIOT U3 CTAHIAPTHOTO PsAa WIH
HECTaHAAPTHYIO, MCXOMAsl U3 TPEOYIOMIMXCS AKTUBHOW COCTAaBISIOLIECH IOJIHOTO
CONMPOTHUBJICHUS B TIOJIOCE 3arpaXKJeHus, paboyMx dYacToT amnmaparypel Hu
UMerolelicss HMHIYKTUBHOCTU peakTtopa. lIpu 3ToM BepxXHsisi 4YacToTa MOJIOCHI
3arpakJieHus ornpenaesnsercs 1no Gopmysne:

F — FH.FP
I 1_ 6’6X LPeaKm. X FH.FP
RZmin R rﬂe:

FB_rp - BCPpXHAA I'PaHUYIHAS 4aCTOTA ITOJIOCHI 3arpaKACHUA, KFH,
FH_rp - HWOKHSAS I'paHUYHAA 9aCTOTaA IMOJOCHI 3arpaKICHUA, KFH,

Lpeaxr. - MHIYKTUBHOCTH peakTopa Ha yactore 100 xI'u, mI H;

RZmin - AaKTHBHas COCTaBISAIOUIAs IIOJHOTO CONPOTHBIEHUS B IOJOCE
3arpaxzaenus, Om.

[Ipu BbIOOpE 3arpagutens HEOOXOAMMO oOpallaTh BHUMaHHE Ha TO, YTO
aKTHUBHAsI COCTABJISIOLIAS IIOJHOTO CONPOTHUBIICHMS B ITOJIOCE 3arpayKICHUS JTOJDKHA
OBITH OOJIBbIIIE XapaKTEPUCTUUECKOTO COMPOTUBIICHUS JIMHUU HEe MeHee yeM B 1,41
pasa, Ipv 3TOM O0ECIeYMBAETCS MaKCHUMallbHasi BEJIMYMHA BHOCUMOTO 3aTyXaHMHs
He Oozee 2,6 1b. BenuunHbl XapaKTepUCTUYECKUX CONMPOTUBIICHUN JTUHUN pa3HOTO
KJ1acca HaIpsHKEHUS JJI Pa3HbIX CXeM IPUCOEIUHEHUs MPUBEIEHBI B Ta0IuIe 1.
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Tabnua 1

HomuHaneHOe | XapakTepucTUyecKoe CONPOTUBIECHUE JIMHUU s cXeMbl, OM
HaIpsHKeHUE daza- da3a- JBe da3pr | Tpoc- Tpoc-tpoc | [IBa Tpoca-
BJI, kB 3eMJIA q:)asal) -zemmsa’) | semus D semtst

35

110 450 400 540 B

220

330 330 300 400

500 310 275 370 550 480 550
750 280 250 340 550 480 550

[Ipumeuanue: 1) - B rpade Tabauipl ykazaHa BEJIMYMHA XapAKTEPUCTHUECKOIO COMPOTUBICHUS
JUTSL KQXKI0M a3kl (KaxI0ro Tpoca).

8.5.14 B coctaBe mNOpOEKTOB, TIAE€ MPUCYTCTBYIOT OpraHU3alMOHHO-
TeXHUYEeCKue pemieHuss no cucreMam BY cBA3u, OCHOBHBIE TpeOOBaHUS K
anmnaparype MpeJCTaBIsIOTCS B TEKCTOBOM BHJE, TpeOOBaHUA K NapameTpam
obopynoBanusi BU o6paboTku U MpUCOEIUHEHHUS], PEACTABISAIOTCA B TaOJIUYHOM
BUJIE. DTH ke TaOIUIBI TOJKHBI BXOAUThH B COCTaB KOHKYPCHOM TOKYMEHTAI[UH.

8.5.15 Texuuyeckue XapakTEpPUCTHKUW W TpeOOBaHHSA K BbICOKOYACTOTHBIM
3arpaIuTessiM, YKa3blBaéMble Ha CTAaJUU MPOEKTa U B KOHKYPCHOW JTOKYMEHTAIUH,
npuBeaeHbl B Tabuuiie 2.

Tabnuua 2
Texnuueckue xapakTepucTUKU (HAMMEHOBAaHUE MTapaMeTpa) TpeboBanus
(3HaueHue
rnapamerpa)
1. OcHoBHbIEe TeXHMYECKHE XaPAKTePUCTHKHU:
W3rotoButens *
3aBojicKOl TUN (MapKa) *
Hanpsixenne nunuu, kB *x
HomuuanwHbI TOK, A ok
HoMunHanpHast ”HIYKTUBHOCTB Ha POMBIIIIEHHOMN YacToTe, M H *x
[Tonoca(sl) 3arpaxaenus (auanazoH(bl) 4acTOT 3arpaxkaeHus), Kl 'y *x
3HaueHue aKTUBHOM COCTaBIISIIOIIEH [TOJIHOTO CONPOTUBIEHUS, OM *x
MakcumanbHO IOITyCTUMBIE IOTEPU IIPU HOMUHAIBHOM TOKE, KBT 23
JlommycTUMBIN TOK KOPOTKOTO 3aMbIKaHUS, KA ok
Y napHblil TOK KOPOTKOTO 3aMbIKaHUs, KA ok
2. Texnuueckue TpeOOBAHMS K KOHCTPYKIMH, U3TOTOBJICHHIO:
JomycTuMasi BeTMYMHA TOPU30HTAIBHON MEXaHUYECKOM HAarpy3Ku OT 1000
TsDKEHUsS MpoBOJIOB, H, HE MeHee
[IpenenbHO TomycTUMas BEPTUKAIbHAS Harpy3Ka Ha KaKJblil BBIBOJ OT 750
Beca ommHOBKH, H, He MeHee
KoHTakTHbIE MIaCTUHBI TOPU30HTATIbHBIE, KPETISITCA K 3arPaAUTENIO 1O na
LIMPOKOI CTOpOHE (pa3Mephl COrIacOBBIBAIOTCS JOMOJIHUTENIBHO)
3. HoMuHajabHBbIC 3HAYCHUA KIMMATHYECKHX (AKTOPOB BHELIHEH
cpeabl mo 'OCT 15150 u 'OCT 15543
Temmepatypa okpy»karomiero Bo3zayxa, °C
- IpenenbHasi BepxHsis pabouas [To pernony
- IpenenbHasi HUKHAS paboyast [To pernony
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- MaKCUMaJIbHAasi CKOPOCThb BETpa MPU OTCYTCTBUU T0JI0JIE1a, M/C ITo peruony

- MaKCUMaJlbHasi CKOPOCThb BETpa P HAJIUYUHU rosojena, M/c [To pernony
- TOJILMHA CTEHKH T0JI0JIES]a, MM, [To pernony
- KJIMMAaTUYECKOE UCIIOJIHEHUE U KaTeropus pa3MelleHus: COrIacHo [To pernony
I'OCT 15150

- BBICOTA YCTAHOBKH HAaJl YDOBHEM MODSI, M *x
TpeGoBanus 110 HAAEKHOCTH:

Cpox cimy0bl, HE MEHEE JIET 20
BepositTHOCTh 6€30TKa3HON pabOTHI B TOJ, HE MEHEe 0,995
["apaHTHITHBIA CPOK AKCILIYyaTALMK CO JHS BBOJIA, JIET, HE MEHEE 3
KoMnieKTHOCTH BHICOKOYACTOTHOI'O 3arpauTeIs

BricokouacToTHBIN 3arpaauTenb B cOope (11a, HET) na
3aluTHBIE KOJIbIIA 1S IPEAOTBPAIlleHNs KOPOHBI (1a, HET) *ox
DKcIyaTallnoOHHas JOKYMEHTAlUsI Ha PYCCKOM SI3bIKE, K3. na

MapkupoBKa, yIaKoBKa, TPAHCIIOPTHPOBKA, YCJIOBUS XPaHeHHUs

MapxkupoBka, ynakoska u koHcepBauus o 'OCT 18620, 'OCT 14192, I'OCT 23216, I'OCT
24634

VYcnoBus TPaHCTIOPTHPOBAHUS:

JIroObIMM BHJIaMH TPAHCHIOPTA, KPOME MOPCKUX MEPEBO30K, IPH tyosnyxa OT -50 °C o +50 °C
YcnoBus XpaHEHHS: B TOMEUICHUSX C €CTECTBEHHON BEHTHIIALINECH

Cpoxk xpaHeHus 06€3 mepeKOHCEPBAIIUN OJIUH TOJI.

TpedoBanus no cepruguKanmu:

Hanuuue Poccuiickux CepTudukaToB 6€3011aCHOCTH U COOTBETCTBUS na
(na, Her)

Hanuuue TV cornacoBanusix OAO PAO «EDC Poccumn» nnu na
OAO «®CK EDC» (na, ner)

Hanuuue s3xcnepTHOTo 3aKiI0YeHHs O IPOBEJCHUH aTTECTAllUU na

000pyI0BaHUsI, TEXHOJIOTHI, MAaTEPUATIOB i CHCTEM COTJIACHO

Metoiuke mpoBeieHUs aTTecTaluy 000py10BaHUsl, TEXHOJIOTUH,

MaTepHUaJIOB U CUCTEM B AJIEKTPOCETEBOM KoMmIuiekce U [lopsaky

MIPOBEACHUS aTTECTAIMK 000PYI0BAHUS, TEXHOJIOTHI, MAaTEPUATIOB U

CUCTEM B 3JIEKTPOCETEBOM KOMILJIEKCE, YTBEPKICHHBIM IIPUKA30M

OAO «®CK ESC» u OAO «Xonauar MPCK» ot 20.08.2012

Ne 484/401 (na, Her)
[TapameTpsl, OTMEUEHHBIE *, TOJHKHBI OBITH MpeOoCcTaBiIeHbI n3roroBuTeneM. [lapamerpsl,
OTMEUEHHBbIE **, ONpeAeI0OTCS IPOEKTOM.

8.6 Konnencaropsl cBsA3n

8.6.1 OOHMM K3 OCHOBHBIX 3JIEMEHTOB CXEMbl IIPUCOECAVHEHUS allapaTypbl

CBSI3M K JIMHUSIM DJIEKTPOIEpPEIaun SIBJISIETCS KOHJIEHCATOP CBSI3M  BBICOKOT'O
Hanpsbkenusi. KonpeHcaTop pomxkeH obecrieunBaTh nepenady curaaioB BY csszu B
nuanaszosne 16 - 1000 xI'ii mpu MakcuMaabHON MUKOBOW MOITHOCTU orubatomeit BU
curnana ne menee 400 Br.

8.6.2 KonnmeHcaTop CBsI3W, BKIIOYAaEMbId Ha IIOJIHOE HAIPSKEHHUE CETH,

JOJDKeH 00JaaTh JOCTaTOYHOM JJIEKTPUYECKON MPOYHOCTHI0. MakcumaabHOE
pabouee HanpsHKEHUE KOHJIEHCATOpa JTOJDKHO OBITh TP HOMUHAJIBHOM HaNpsHKEHUN
DJIEMEHTA':

66/ \3 - Makc. HampspkeHue > 44 kB;
110/7/3 - Makc. HanpsokeHue > 78 kB
166/N3 - makc. Hampsokerue > 110 kB
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188/ 3 - makc. HanpspkeHne > 125 kB.

8.6.3 Jlmg mydilero CorjacoBaHUS BXOJHOI'O COINPOTUBIEHUS JIMHUU U
YyCTPOICTBAa MPUCOEAMHEHUS €MKOCTh KOHJAEHcAaTopa JOJDKHA OBbITh JIOCTATOYHO
Oonpiiold. HomuHanbHbIE €MKOCTH KOHAEHCATOPOB, HMCIOJb3YEMbIX Ha JIMHMSX
pa3IUMYHOrO  KJacca HampsDKEHWs  JIOJDKHBI  COOTBETCTBOBATh  BEJIMYHMHAM,
yKa3aHHbIM B Tabnuiie 3.

Tabnuua 3
HomunansHoe HomunHuaneHas Yucno nocnenoBaTenbHO BKIFOYEHHBIX
HaIPsKEHUE €MKOCTb konaeHcaropoB B KC anst BJI ¢ HoMmuHabHBIM
anementa KC, KOHJeHcaTtopa, HD / HarpsbkeHueM, kB
kB OTKJIOHEHHE €EMKOCTHU
0T HOMHHAIEHOIO 35 110 220 330 500 750
3HaueHus, %
66/\/§ 4,4/(+10; 1 - - - - -
-5) %
110/\/5 6,4/(+10; - 1 2 - - -
-5) %
166/\/§ 14/(£5) % - - - 2 3 -
188/\/5 12/(£5) % - - - - - 4

8.6.4 Ecnu daznoe Hampstkenue BJI Gosibllie HOMMHAJIBHOTO HANPSIKEHUS
€MHUYHOT0 KOHJIEHCATOPA, TO JOJIKHA COCTABIATHCS OaTapes U3 MOCJIe10BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPOB, YCTAaHABIMBAEMbIX OJUH Ha JIPYTOil.

8.6.5 KonaeHncartopsl, umeromue B o0o3HaueHuu tuna OykBy «II», comepxkar
B CBOEH KOHCTPYKIUHU W30JUPYIOILYIO MOJCTAaBKY JIJIsl YCTAHOBKHU Ha (DyHIaMEHTE, a
uMmerome OykBy «B» - BBIBOJ Mg TNPUCOEAMHEHMS amNMapaTHOTO 3aKUMa
OILLIMHOBKH.

Konnencatopet B ¢daphopoBoil apMUPOBAHHOW TMOKPBIIMIKE B COCTaBe
0003HauYeHUs TUIIA KOHAEHCATOpa UMEIOT OYKBY «A».

KonnencaTopsl Tak jke M3rOTaBIMBAIOT B MOJMMEPHOM MOKPHIIIKE C JAJIMHON
IyTH YTE€UYKHA BHEMIHEN M30JISIUUM, cOOTBETCTBYIOIIEH Il cTenenu 3arpsi3sHeHus 1o
I'OCT 9920.

[TapameTpbl KOHIEHCATOPOB CBSA3U JOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM
cranaapra [4].

8.6.6 Ilapa3uTHass €MKOCTb MEXKAY BBIBOAOM HH3KOIO HANpsHKEHUS
KOHJIEHCATOpa M BBIBOAOM «3€MJISI», M H3O0JUPYIOIIMX MOACTABOK HE JOJDKHA
npesbimath 100 nd.

8.6.7 IIpoBOOMMOCTh YTEUKM MEXKIY BBIBOJIOM HHU3KOTO HANPSKEHUS
KOHJIGHCATOPA M BBIBOIOM «3eMiIsi» He JoDkHa mpesbimath 0,2x107'% Cm. Do xe
TpeboBaHUE OTHOCHUTCS K u3onupytomei noacraske KC.

8.6.8 3HaueHHMEe TaHreHca yrija IOTepbh KOHAEHCATOpa, W3MEPEHHOE IpHU
temneparypax 1itoc 20 u mmoc 60 °C U HOMUHAJIBHOM HANPSXKEHUH YaCTOTHI
50 ', D0KHO OBITH He Gonee 3x107.

8.6.8 KonpaeHcaTtopbl CBSI3M JNOKHBI MUMETh JKCHEPTHOE 3aKJIIOYEHHE Ha
HCIIOJIb30BaHUE B DJIEKTPOIHEPIETUKE.

Hekoropble ganHbie 10 KOHAEHCaTOpaM IpuBeaeHbl B Tadnuiie 4.
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Tabnuua 4

Tun xoHAEeHCATOpA Homunanbu EmMmkocth JInneiinoe Yucio EmkocTb
oe KOHAEHCATOp JICUCTBYIOLIE  AJEMEHT IPHUCOECIAUHE-
JIEACTB YOI a, e OB Hus, nd
ee nd HanpsDKEHHWe, Ha dasy
HaIpsKEHUE kB
kB
CMP-66/\3 -4,4Y 1 38 4400 110 2 2200
CMPB-66/N3-4,4Y 1 110 2 2200
CMII-110/73-6,4Y 1 63,5 6400 110 1 6400
CMIIB-110/3-6,4V1 110 1 6400
CMPB-110/73-6,4Y 1 220 2 3200
330 3 2140
CMU-166/\3-14V1 96 14000 330 2 7000
CMB-166/\3-14Y1 500 3 4650
CMU-188/V3-12V1 109 12000 750 4 3000

8.6.8 B cocTaBe MpoeKTOB MO OPraHU3alMOHHO-TEXHUYECKUM PEIICHUSIM T10
BY cBs3u, ocHOBHBIE TpeOoBaHUs K mapaMerpam obopynoBanusi BU obpaboTku u
MIPUCOEANHEHHUS TOKHBI OBITh BBHITIOJTHEHBI B TAOJTUYHOM BHUJIE.

8.6.9 TexHHUECKHE XapaKTEPUCTUKH U TPEOOBaHU K KOHICHCATOpPAM CBS3H,

YKa3bIBACMBIC Ha CTAJIUH ITPOCKTA, ITIOKA3aHEI B Ta6JII/II_IC 5.

Texnuueckue xapakTepucTUKU (HaUMEHOBaHUE MTapaMeTpa)

OcHoOBHbIE TeXHHYECKHEe XapPaKTePUCTHKHU:

N3rorosurens

3aBo/icKOM TUN (MapKa)

HomunuaneHOE Hanpsokenue, kB

KonnuecTBo nocienoBaTenbHO BKIOYEHHBIX KOHJIEHCATOPOB CBS3H, IIT
OO111ee KOIMYECTBO KOHJEHCATOPOB CBS3H, LIT

Homunansnas emxkocts KC Ha npoMblIlIeHHON YacToTe co cTopoHsl DI,
nd

Tanrenc yria noteps He 6oJiee

TexHuveckue TpeGOBAHUS K KOHCTPYKIIUH, H3TOTOBJIEHHIO U
MaTepHuaJjam:

JlonmycTuMast BEIMYMHA TOPU30HTAIBHON MEXaHUYECKON HAarpy3KH OT
HATsHKEHUs IpoBoJIOB, H, HE meHee

[IpenenbHO nomycTUMasi BEpTUKAJIbHAS HArpy3Ka Ha KaXkJ(bli BBIBOJ OT
Beca omuHOBKH, H, He MeHee

Hanuune KOHTaKTHBIX KIEMM ISl KpEIUIEHUs alnapaTHbIX 3a)KHUMOB
(pa3Mephbl COTIacOBBIBAIOTCS JOTIOJIHUTEILHO)

Hanuuue BeBo#a u1s noncoenunenns BY kanana

CeiicMOCTOMKOCTD, Oauthl 1o mkaime MSK-64

VYaenpHas AnuHaA NyTH yredku BHenrHel nzomsuuu no I'OCT 9920,
cM/kB, He MeHee

HomuHa/ibHbIe 3HAYeHUS KJIMMATHYECKHX (DAKTOPOB BHeUIHeH
cpeabl mo F'OCT 15150 u 'OCT 15543

TemmepaTypa okpyxatoiero Bo3ayxa, °C

Ba)(Hble NYHKTbl AOKYMEHTa MO)KHO HalATN NO CCbINKE

Tabmuma 5
TpeboBanus
(3HaueHue
rnapamerpa)

kk
3k
3k
3k

3x107

490
3920
hit:}
hit:}

3k

1,6
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- TpenesibHas BEpXHssl paboyas ITo pernony

- TpenelbHas HUXKHSSA pabouas [To pernony
MaxkcumanbHasi CKOpOCTb BETpa IpU OTCYTCTBUHU roJiojiefia, M/c [To pernony
MaxkcumanbHasi CKOPOCTb BETpa MpU HAIMYUH roJioiea, M/c [To pernony
TonmuHa cTeHKu rononiena, Mm, [To pernony
Kmumaruaeckoe ucnonuenue (Y, XJI) u kareropust pa3MemnieHus 1 1o [To pernony
I'OCT 15150
BricoTa ycTaHOBKM HaJl ypOBHEM MODSI, M rx

4. TpeGoBaHus N0 HATEKHOCTH:
CpenHuii cpok ciryxObl, JIEeT 30
BepostHocTh 6€30TKa3HOM paboTh 3a 20 JeT HE MeHee 0,9
["apaHTHITHBINA CPOK DKCIIIyaTallMM C MOMEHTA BBOJIa HE MEHEE, JIET 3
5.  KoMILIeKTHOCTH KOHIEHCATOPA CBA3H
Konnencarop cBsizu B coope (z1a, HET) na
DKcIyaTallnoOHHAas IOKYMEHTAlUsI Ha PYCCKOM SI3bIKE, 9K3. na
6. TpedoBanus no ceprupuKanmu:
Hanuuue Poccuiickux CepTudukaToB 0€3011aCHOCTH U COOTBETCTBUS na
(ma, Her)
Hanuuue TV cornacoanusix ¢ OAO PAO «EDC Poccuny» unu na
OAO «®CK EDC» (na, ner)
Hanuuue sxcnepTHOro 3aKiI0YeHus O MPOBEICHUH aTTECTAl[UU na

000pyI0BaHUsI, TEXHOJIOTHI, MAaTEpUaOB M CHCTEM COTJIACHO

Metoiuke mpoBeieHus aTTecTalui 000py10BaHuUsl, TEXHOJIOTUH,

MaTepHUaIOB U CUCTEM B AJIEKTPOCETEBOM KoMmIuiekce U [lopsaky

MIPOBEACHUS aTTECTAIMK 000PYI0BAHUS, TEXHOJIOTHI, MAaTEPUATIOB U

CUCTEM B 3JIEKTPOCETEBOM KOMILJIEKCE, YTBEPKICHHBIM IIPUKA30M

OAO «®CK EBC» nu OAO «Xonmuar MPCK» ot 20.08.2012 Ne 484/401

(ma, Her)
[TapameTpsl, OTMEUEHHBIE *, TOJHKHBI OBITH MpeoCcTaBiIeHbl n3roroBuTeneM. [lapamerpsl,
OTMEUEHHbIE **, ONpeAensI0OTC IPOEKTOM.

8.7 EMkocTHBIC TPaHCHOPMATOPHI HANPSIZKEHUS

8.7.1 Tpanchopmaropsl SBISIOTCS MACIITAOHBIMH  HU3MEPUTEIBLHBIMU
npeoOpa3zoBaTeNsIMU U Tpe/IHa3HAUYEHbl NI BHIPAOOTKH CUTHAJIa U3MEPUTEIHHOM
uHOpMAIUU JIs1 AJIEKTPUUYECKUX H3MEPUTENbHBIX MPUOOPOB, LEMEN 3allUThl U
CUTHAJIM3AINK, a TaKke 00ecrneuynBaloT BO3MOXHOCTh opranuzanuu BY Tpakra B
ANEKTPUUYECKUX CETIX MepeMeHHOro Toka yactoro 50 I'n ans cucrem BY cBszu.

Ha BJI ot 330 kB u BbIlIe, Kak mpaBuiio, B LEAX paOOThl CUCTEMbI PeJIeHHON
3alUThl TpeOyeTcsl HATMYUE Ha JIMHUM €MKOCTHBIX TPaHC(POPMATOPOB HAIIPSHKCHHUS
(HAE). B stux cnydasx B ycTpoilcTBax mnpucoeauHenuss BY kaHamoB BMecCTO
KOHJIEHCATOPOB CBSI3U UCIOJIB3YIOTCSI EMKOCTHBIE TPAaHC(POPMATOPHI HAMPSKEHUS.
TpeboBanue K BeNIMYMHE CYMMapHOM €MKOCTHM Ha BBIXOJE B CTOPOHY (UIbTpa
MPUCOEMHEHNS Y JAaHHOTO €MKOCTHOTIO TpaHchopmaTopa 3aJaeTcs B MPOECKTHOM
pemiennn o BY cBs3u. Takxke ykasbiBaeTcsi TpeOOBaHHE B OTHOILIEHUU IOJOCHI
4acTOT, B KOTOPOM JOJDKHA MMEThCS BO3MOXKHOCTH opraHusanuu BY cesasu npu
noakmouenun Kk HJAE, u tpeboBanue k BenuuuHe 3atyxaHusi, BHocumoro HJ/IE B
TpakT BY kanaia.

TpebGoBanusi Kk mnapamMeTpaM €MKOCTHBIX TpaHC(HOPMATOPOB HAIPSKEHUS,
ucnosb3dyeMbix s BU  cBs3u, nomxHbl cooTBercTBOoBaTh CTO 56947007-
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33.060.40.125-2012 «OcHOBHBIE TEXHUYECKHME TpeOOBaHMS K YCTPOHCTBaM
o0paboTku u npucoeauuenus kanaio BY cBsizu mo BJI 35-750 kBy.

8.7.3 Tpauchopmaropel cepun HJIE cocTosiT M3 €MKOCTHOTO JeIuTeNs
HaMpPsHKEHUs], 2JIEKTPOMAarHUTHOT'O YCTPOMUCTBA, Pa3beIUHUTEINS U pa3psIHUKA.

EMKOCTHBIN JlenuTeNlb HampsKEHUs COCTOMT W3 KOHJIEHCATOPOB CBSI3U U
COBMEIICHHBIX KOHJICHCATOPOB CBSI3W W OTOOpa MOIIHOCTH, COEIUHEHHBIX
MOCJIEIOBATENIBHO U YCTAHOBJICHHBIX JIPYT HA Jpyra, U dKpaHa.

Jlenutenu HampsHKEHUS EMKOCTHBIE MCHOJB3YIOTCS IS KOMIICHCAIlUU
€MKOCTHBIX TpaHC(HOPMATOPOB HAMpsKEHUs KiaccoB Hampstkenus 110, 220, 330,
500, 750 xB. lenutenu cOCTOST U3 KOHACHCATOPOB, 0OECIICUNBAIOIINX TOHUKECHHE
BBICOKOBOJIBTHOT'O HANPSDKEHMS ISl MUTAHUS 3JEKTPOMArHUTHOTO YCTPOMCTBA M
ocymectBisgomnx BY cBa3p Ha yactotax ot 24 po 1000 xI'm mo nuHUIM
AIIeKTponepesayd nepeMeHHoro Toka yactotsl S0 I'm.

Texuunueckue nanHbie U onucanue KoHCTpykuuu HJIE momkubl Gpatbes u3
AKCILTYaTallMOHHBIX TOKYMEHTOB MPEINPUATUNA-U3TOTOBUTENIEH ITUX aNIapaToB.

8.8 ®uiabTp NpucoeAMHEHUA

8.8.1 Jlns TOKOB BBICOKOM YacTOThl (PUIBTP MPUCOEAMHEHUS COBMECTHO C
KOHJIEHCATOPOM CBSI3M COTIJIACYET COIMPOTHBICHHE BBICOKOYACTOTHOIO Kaless C
BXOJIHBIM CONPOTUBIIEHUEM JIMHUU DBJeKTporepenayn u oOpazyeT (UIbTp s
nepesaym TOKOB BBICOKOW YaCTOTHI B JIMHUIO C MaJIbIMU IOTEPSIMHU.

Tok BBICOKOW 4YacTOThI, IPOXOJsl 4Ye€pe3 KOHJIEHCATOp CBSI3U MO MEPBUYHOU
oOMOTKe (UIBTpa MPUCOEAMHEHMS] Ha 3€MIII0, HaBOJUT BO BTOPHUYHONM OOMOTKE
HaIpsKEHHE, KOTOPOE Yyepe3 KOHAECHCATOP U COEIMHUTENBHYIO JIMHUIO MOMAa1aeT Ha
BXOJ1 anmapaTyphbl CBS3H.

OWIbTp TPUCOCIUHEHUS C KOHJIEHCATOPOM CBsI3U 00pa3yeT MOJI0COBOM
bunbtp U GuasTp BepxHUx yacTtoT. DII momken obecreunBaTh nepenauyy BU
CUTHAJIOB C 3a/JIaHHBIMHU IapaMETpaMH U OTAEJICHUE alIapaTypbl YIUIOTHEHUS OT
BO3JIEUCTBUSI paboOYero HaNpsDKEHHsT CEeTH W BCEX BHJIOB IEpEHAIpsKEHUH,
BO3HUKAIOLIUX B HEW.

8.8.2 DunpTpsl NPUCOSAUHEHHS ITOJDKHBI COOTBETCTBOBATH TPEOOBAHUIM
cranaapra [4]

8.8.3 Ilpu oOphiBe MM TUIOXOM KOHTAaKTe B LeNH (UIbTpa MPUCOEAUHEHUS,
KOHJICHCATOP CBSI3U MOKET 0KA3aThCsl MOJI MIOJIHBIM HAIIPSKEHUEM JINHUU.

B nensix 6e3onacHocTH Bce pabOThl Ha (GUIBTPE AOJKHBI POU3BOAUTHCS MTPU
3a3eMJICHMM HIDKHEM OOKJIaJKM KOHJEHCAaTopa CHEHUaIbHBIM 3a3€MJISIOIINM
HOYOM.

3a3eMIISIOMMNA HOX JIOJKEH O0ecnevyrBaTh HAJEKHOE 3a3eMJICHUE HUKHEH
OOKJIaIKK KOHJIeHcaTopa cBsi3u. CONMpOTHUBICHHE 3a3eMIISIOIIET0 HOXa BO
BKJIIOYEHHOM COCTOSIHUM Ha NPOMBINUIEHHOW 4YacTOTE HE [OJKHO NPEBBIIIATH
0,1 Om. 3azemnsromnii HOK JOJDKEH BBIAEPKUBATH UIMTEIBHOE MPOTEKAHUE TOKA
npoMbInuieHHoN yacToThl 300 A u KpaTKOBpEMEHHBIH (B TeueHHe HEe MeHee 1 ¢) Tok
IIPOMBIIIJIEHHON 4acTOThI 16 KA.
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8.8.4 CornacoBaHnem BXOAHOTO comportuBieHus BY ammapaTypbl CBS3U U
JIMHUU JOCTUTAIOTCSI MUHUMallbHbIE oTepu d3Heprun BY curnana.

CornacoBanue ¢ Bo3ayuiHoi nuHuen (BJI), umeromieit conporupnenue 280 -
450 OmM, He Bceraa yAaeTcs BBIIOJIHUTH MOJHOCTBIO, TaK KAK MPH OIPaHUYEHHOM
€MKOCTH KOHJIEHCATOpa CBA3U (PUIBTP C XapaKTEPUCTUUECKUM COMPOTUBIECHUEM CO
CTOPOHBI JIMHHWM, PaBHBIM XapaKTEpPUCTHYECKOMY CONpOTUBIeHHIO BJI, mMoxer
MMETh Y3KYIO MOJIOCY MPOITYCKaHUS.

OcHOBHBIM TpeOOBaHWEM MpPHU MOJYYEHHH HYKHOW MOJIOCHI MPOMYCKaHUS
ABJISIETCS BEIMYMHA 3aTyxaHUs HecorjacoBanHoct @Il B mosoce mpomyckaHus,
ONpeIeJICHHAs] IPU Harpy3Ke Ha COOTBETCTBYIOLIME HOMUHAJIBHBIE CONPOTUBIICHUS
muaun u BU kabens, koropas noimxHa ObiTh He MeHee 12,0 nb, kak co cTOpOHBI
JUHENHOT0, TaK U CO CTOPOHBI KaOEJIbHOT'O BXO/IOB.

8.8.5 OuIbTp NpUCOEAUHEHHS AOJDKEH MOAKIIOYATHCSA K KOHJIEHCATOPY CBA3U
MPOBOJOM ceueHueM He MeHee 10 MM’

8.8.5 @uubrp npucoenuHeHus coeaunsercs ¢ BY  anmapatypoit
BBICOKOYAaCTOTHBIM Kkabenem. K onHomy kabGento MOXKET OBITh MOIKIIOYEHO
HECKOJIbKO TosiykoMIuiekToB BY ammapatypel. B sTom ciydae nis ocnabiieHus
B3aMMHBIX BJIMSHUNA MEXIY almnapaTypoil TOJHKHBI IPUMEHSITHCA Pa3deauTeIbHbIE
¢bunbTpel. [Ipu mapamienbHOM MOAKIIOUEHUH annaparypbl CBS3M U anmnaparypsl P3
u [1A BKIIIOUEHHE pa3IenuTeNbHbIX QUIBTPOB 00S3aTENBHO.

PaznenurenbHble QUIBTPHI TaK K€ MPUMEHSIOTCS, 1€ BO3MOXKHO B3aUMHOE
BnusHue BY kaHanmoB, I yBENMYEHUS MEPEXONHOro 3aryxaHuss Mexay BJI, u
BBITIOJIHAIOTCS 110 PEKOMEHIAMSM [2 ]

8.8.6 OcHoBHbIe naHHble QuIbTpoB npucoenunenus tunos GOIIMP, OIID,
®IIO npuBeneHs! B [2].

OcHoBHble nanHble GuiabTpoB Tuna GIIM npuseaens! B Tabnuie 7.

Ta6muma 7
Howmep EmMKkocThb JInnelinoe Homunuanenoe Bxoanoe ITonoca
MOHH(bH IMPpHUCOCINHCHU HaIps>KCHU COIIPOTHUBJICHUEC COIIPOTHUBJICHU IMPOITyCKaHUA
KAl 1, nd e, kB co croponsl BJI, e ¢punbrpa, Om k[
Om
1 2200 110 450 587 74-193
2 560 116-1000
3 6400 110 450 581 36-256
4 560 51-1000
5 36-63
6 3200 220 450 581 50—124
7 76-1000
8 7000 330 330 439 36-124
9 47-1000
10 36-64
11 4650 500 310 405 50-127
12 75-1000
13 36-48
14 45-65
15 50-76
16 3000 750 280 362 60-103
17 80—180
18 125-1000
25

Ba)KHbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKE | Ha DHepreTuk.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=389

8.8.7 B cocraBe MPOEKTOB MO OpPraHW3alMOHHO-TEXHUYECKUM PEIICHUSAM MO
BUY cBs3u, ocHOBHBIE TpeOoBaHUs K mapamerpam obopynoBanusi BU ob6paboTku u
MPUCOETIUHEHUS, TOJKHBI ObITh BHITIOTHEHBI B TAOJIMYHOM BHU/IE.

HsroroBurens

3aBojicKO# TUN (MapKa)
Hanpsioxenue nuanu, kB
[Tosoca nponyckanus, kI

IpoInyckanus, 1b

Macca, kr He OoJiee

I'OCT 15150

HET)

8.8.8 TexHuueckue XapakTEPUCTUKU U TpeOOoBaHUS dbunsTpam
IPUCOCIMHEHNS] Ha CTaIMHU IIPOCSKTa IOKa3aHbl B Tadauiie 8.
Tabnuia 8
Texnuueckue xapakTepucTUKU (HaUMEHOBaHUE MapaMeTpa) TpeboBanus
(3HaueHue
rapamerpa)
OcHoBHbIEe TeXHHYECKHE XapPaKTePUCTHKHU:
*
*
3k
3k
Homunansnoe BxomHOE conpoTuBieHne co ctoponsl BJI (Z1), Om ok
HomunansHoe BxoiHOE compoTuBiaeHue co croponbl BU kabens (Z22), Om 75
3aTyxaHue HEeCOTJIACOBAHHOCTH CO CTOpPOHBI TMHUHU U BY kabens B mosoce 12
BxonHoe conporusienue co croponsl BJI Ha nmpombinuienHoi# yactore, OM He Ooee 5
Pabouee 3aTyxanue B mojoce npomyckanus, He 6omuee, 1b 1,5
Homunansnas nukoBast MoniHocTh BY curnama va Bxoae ¢puiabTpoB, BT 200
EmxocTh KOHAEHCaTOpa cBs3u, nd *x
TexHuveckue TpeGOBAHUS K KOHCTPYKIHU:
12
Hanuuue orpanuuunTens nepeHanpspkeHus (1a, HET) na
HomuHa/ibHbIe 3HAYeHUS KJIMMATHYECKHX (PAKTOPOB BHENIHEH cpeabl
no I'OCT 15150 u I'OCT 15543
Temmepatypa okpy»karomero Bo3zayxa, °C
- TpenesibHas BepXHss padboyas [To pernony
- TpenelibHas HUXKHSSA pabouas [To pernony
MaxkcumanbHasi CKOpOCTh BETpa IpU OTCYTCTBUHU roJiojiea, M/c [To pernony
MaxkcumanbHasi CKOPOCTb BETpa MpU HAIMYUH ToJI0JIeqa, M/C [To pernony
TonuHa CTEHKU ToJI0Jeaa, MM, [To pernony
Knumaruaeckoe ucnomuenue (Y, XJI) u kareropust pa3MemieHust v 1mo [To pernony
BrIcoTa ycTaHOBKM HaJl ypOBHEM MOPS, M *x
TpeOoBaHus 10 HAXEKHOCTH:
Cpoxk cimy»O0bl, JIeT, HE MEHEee 20
["apaHTHITHBINA CPOK DKCILIyaTallMM C MOMEHTA BBOJIA HE MEHEE, JIET 3
KommuiekTHOCTH (pribTpa npucoeIuHeHU
OwibTp npucoeMHeHus B cOope (Aa, HEeT) na
DKcITyaTalluoOHHAas IOKYMEHTALUs Ha PYCCKOM SI3BbIKE, JK3. na
TpeGoBanus no ceprupuKanmu:
Hanuuue Poccuiickux cepruukaroB 6€301aCHOCTH U COOTBETCTBUSA (14, na
Hanuuune TV cornacosanasix PAO «EDC Poccun» nnu na
OAO «®CK EDC» (na, ner)
Hanuuue s3xcnepTHOTo 3aKI0YeHHs O IPOBEACHUH aTTECTAllUU
000pyn0BaHUs, TEXHOJIOTUI, MaTEpUAJIOB U CUCTEM corjlacHO MeTouke Aa
MIPOBEJICHUS aTTecTalluu 000pyI0BaHUs, TEXHOJIOTUI, MaTepUaJIOB U
CHCTEM B 3JIEKTpoceTeBOM KoMIuiekce U [lopsaxky mpoBeieHus aTTecTaluu
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000py10BaHUs, TEXHOJIOTUM, MATEPUAJIOB U CUCTEM B AJIEKTPOCETEBOM
KoMILIeKce, yreepxkaeHHbIM mprukazoM OAO «OCK EDC» u
OAO «Xonnuar MPCK» ot 20.08.2012 Ne 484/401 (na, HeT)
[TapameTpspl, OTMEUEHHBIE *, TOJHKHBI OBITh MPEJOCTAaBICHBI H3TOTOBUTEIIEM.
[TapameTpsl, OTMEUEHHBIE **, ONPEAEAIOTCS IPOEKTOM.

8.9 PazgesqurenibHbie GQUIBTPBI

89.1 Kananet P3 wu IIA, T1pebOyioT 00s3aTENBHOIO TNPUMEHEHHUS
paznenuTenbHbIX GuibTpoB (PD) st 32T OT 3aMBIKAHUS B LIETISIX MMApaIEIbHO
BKJIIOUEHHOU anmaparypsl apyrux BY kananoB, pabortarommx uepe3 ooOiiee
YCTPOKUCTBO MPUCOCTUHEHUS.

8.9.2 Ilpm mnapamiensHoM noaxiaroueHun BY anmapatypsl cBasu u BY
annaparypbl, NpeJHa3HAuYeHHOW i1 mepenayu curHaioB komanna P3 wumm TIA,
pazzenuTesbHble (UIBTPbl HA COOTBETCTBYIONIMX YACTOTaX KaXkI0ro U3 KaHajaoB P3
u [TA 70mKHBI BKIIOYATHCS B HIYHTUPYIOIIUE MU APYTUX KaHATIOB.

8.9.3 P® nomxen obecreynBaTh BO3MOKHOCTh KPYIJIOCYTOUHOW pabOTHI B
3aKpBITOM NoMmeneHnu B kauMarndeckux yciaoBusax no I'OCT 15150 (unTepBan
temrepatyp ot 0°C 1o +45°C npu OTHOCHTEILHOM BIaKHOCTH HE Gonee 95 % mpu
25 °C).

7.9.4 PaznenutenbHblil GUIBTP JOJKEH UMETh BOZMOXKHOCTD:

- paboThI B cxeMe KaHana «haza-3eMsy;

- paboTHI B cxeMe KaHala «da3za-hazay;

- npucoeanHeHus k obopyaosanuto BY cesszu, P3 u [IA ¢ HOMUHaIBHBIM
BXOJHBIM CONPOTHUBIIEHUEM 75 OM.

8.9.5 MomHOCTh TOKa BBICOKOW YacTOThl B IOJOCE IMPOIYCKAHUS JOJKHA
ObITh HE MeHee 250 BA.

8.9.6 BHocumoe 3aryxaHue Ha yactoTax nocta BU 3amuTtel npu 3aMblKaHUA
BXOJIHBIX LIETIEH amnmapaTypsbl cBsi3H - He 6oiee 0,9 nb.

8.9.7 BnHocuMoe 3aTyxaHue B KaHaj CBSI3M Ha YacTOTaX, OTCTOAIIUX B
npenenax +10% ot pabouei yacTOTHI OCTa 3alIMUTHI - HE Oonee 0,9 nb.

8.9.8 TexHHYECKHE XapaKTEePUCTUKU W TPEOOBAHUS K pa3/ieqUuTEIbHBIM
buIbTpaM Ha cTaJMU OPOEKT Moka3aHbl B Tabsauie 9.

Tabnuma 9
Texnuueckue xapakTepucTUKU (HAMMEHOBAaHUE MTapaMeTpa) TpeboBanus

(3HaueHue
rnapamerpa)

1 OcHOBHBbIE TEXHHYECKHE XapAKTePUCTHKHI

1.1 CootBercTBre TpeboBanusM IlpaBui ycTpoiicTBa 3J€KTPOYCTaHOBOK Ha

(ITYD) 7-e uznanue, [lpaBunam no cepruduxanuu, Cucreme

ceprudukanmu NekTpoodbopynoBanus, ['occrannapra Poccuun

1.2 HabGop yacToT HacTpoiiku B 1uanazoHe, kI 1t 16-1000
1.3 Bo3MOXXHOCTb NEPECTPONKN 4acTOThl (PUIBTPA B JOMYCTUMBIX Ha
npejenax B yCIOBUAX dKCIUTyaTalluu

1.4 3aryxanue, BHOcUMO€e (GUIbTPOM IpH BKItoueHuu ero B BU tpakr <1

MOCJIEIOBATENILHO ¢ Harpy3koi 75 OM Ha 4acToTax, OTCTOSIIIUX OT

4acCTOTHI HACTPOUKHU (punbTpa B 00e ctoponsl Ha 10 % u 6onee, 1b

1.5 3aryxanue, BHOcUMO€e (GUIBTPOM IpH BKItoueHuu ero B BU tpakr <1
napajuieIbHO ¢ Harpy3koi 75 Owm B moJioce 9acToT £2 K[ 11 OTHOCUTENHHO
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4acTOThl HACTPONKH puibTpa, 1b

1.6 U3menenue 3atyxanus npu temneparypax 1 °C u 35 °C oT BeIHUUHBI <0,5
3aTyXxaHus B HOPMaJbHBIX YCIOBHUSX, 1b

2 Texunueckne TpeOGOBAHMS K KOHCTPYKIHH

2.1 Pabouwnii TemnepatypHblil nuamnasos, “C ot +1 no +45
2.2 BnaxHocTts, % ot 45 g0 80
3 TpeGoBaHus 110 HATEKHOCTH

3.1 Cpoxk cimyx0bl HE MEHEE, JIeT 20

4 TpeGoBaHus 110 6€301ACHOCTH

4.1 Hannuue Poccuiickux CeptuduxaroB 0e30nacHOCTH Ha

4.2 Hanuuue 3KCHEpTHOTO 3aKI0YEHHsI COTJIacHO MeTo ke mpoBeIeHHS Ha

arTecTanuu 00OPYIOBaHNs, TEXHOJIOTUH, MATEPUAIOB M CUCTEM B
AIIEKTPOCETEBOM KoMIuiekce U [lopsiiky mpoBeieHus aTTeCTalliu
000pyIOBaHMs, TEXHOJIOTUH, MATEPUAIIOB M CUCTEM B DJIEKTPOCETEBOM
KoMILIeKce, yrBepxkaeHHbIM mprkazoM OAO «®CK EDC» u

OAO «Xonguar MPCK» ot 20.08.2012 Ne 484/401 (na, HeT)

8.9.9 OcHoBuble ganubie GunbTpoB TUa ®PMP npusenenst B Tabnuie 10.

Tabnuua 10
Koas! puiabTpoB /{uana3oH yacror Koasb! puiabTpoB /{uana3on yacror
NepecTpoiKH, NepecTpoiKH,
NI NI
OPMP- 36 - DPMP- 37 36 - 37 OPMP-194 - ®PMP- 203 194 - 203
OPMP- 38 - ©PMP- 39 38 -39 OPMP-204 - ®PMP-213 204 - 213
OPMP- 40 - ®PMP- 42 40 - 42 OPMP-214 - ®PMP-224 214 - 224
OPMP- 43 - OPMP- 44 43 - 44 OPMP-225 - ®PMP-235 225 -235
OPMP- 45 - OPMP- 46 45 - 46 OPMP-236 - ®PMP-246 236 - 246
OPMP- 47 - ®PMP- 49 47 - 49 OPMP-247 - ®PMP-259 247 - 259
OPMP- 50 - ©PMP- 51 50-51 OPMP-260 - ®PMP-272 260 - 272
OPMP- 52 - ®PMP- 54 52-54 OPMP-273 - ®PMP-285 273 - 285
OPMP- 55 - OPMP- 57 55-57 OPMP-286 - ®PMP-300 286 - 300
OPMP- 58 - ®PMP- 60 58 - 60 OPMP-301 - ®PMP-315 301 - 315
OPMP- 61 - ®PMP- 63 61 -63 OPMP-316 - ®PMP-331 316 - 331
OPMP- 64 - OPMP- 66 64 - 66 OPMP-332 - ®PMP-348 332 - 348
OPMP- 67 - ®PMP- 69 67 - 69 OPMP-349 - ®PMP-365 349 - 365
OPMP- 70 - ®PMP- 72 70 - 72 OPMP-366 - ®PMP-383 366 - 383
OPMP- 73 - ®PMP- 76 73 -76 OPMP-384 - ®PMP-403 384 - 403
OPMP- 77 - ®PMP- 80 77 - 80 OPMP-404 - ®PMP-423 404 - 423
OPMP- 81 - ®PMP- 84 81 -84 OPMP-424 - ®PMP-443 424 - 443
OPMP- 85 - DPMP- 88 85 - 88 OPMP-444 - ®PMP-466 444 - 466
OPMP- 89 - ®PMP- 93 89 -93 OPMP-467 - ®PMP-489 467 - 489
OPMP- 94 - ®PMP- 97 94 - 97 OPMP-490 - DPMP-514 490 - 514
OPMP- 98 - ®PMP- 102 98 - 102 OPMP-515 - ®PMP-539 515-539
OPMP-103 - DPMP-107 103 - 107 OPMP-540 - ®PMP-566 540 - 566
OPMP-108 - DPMP-113 108 - 113 OPMP-567 - ®PMP-600 567 - 600
OPMP-114 - DPMP-118 114 -118 OPMP- 601- ®PMP 632 601 - 632
OPMP-119 - ®PMP-124 119 - 124 OPMP -633 - DPMP -665 633 - 665
OPMP-125 - ®PMP-130 125 - 130 OPMP- 666 - DPMP-701 666 - 701
28

Ba)KHbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKE | Ha DHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=389

OPMP-131 - ®PMP-137
OPMP-138 - ®PMP-144

| 131-137 | ®PMP-702 - ®PMP 738 | 702 - 738
| 138-144 | ®PMP-739 - ®PMP 777 | 739 -777
®PMP-145 - ®PMP-151 | 145-151 | ®PMP-778 - ®PMP 818 | 778 - 818
®PMP- 152 - ®PMP- 159 |  152-159 | ®PMP-819 - ®PMP 862 | 819 - 862
®PMP-160 - ®PMP-167 | 160-167 | ®PMP-863 - DPMP 907 | 863 - 907

|

|

|

®PMP-168 - ®PMP-175 168 - 175 | ®PMP-908 - ®PMP 955 | 908 - 955
®PMP- 176 - DPMP- 184 176 - 184  |[®PMP-956 - ©PMP 1000 956 - 1000
®PMP- 185 - ®PMP 193 185-193 | |

8.10 TpedoBaHus K KOAKCHAJBHBIM PAAHOYACTOTHBIM Ka0eJasAM

8.10.1 Kak mnpaBuno, mnpucoeauHenne BY anmaparypsl k QuibTpy
MPUCOEIMHEHUS OCYILECTBIACTCS KOAKCHUAJIbHBIM PpPaJUOYACTOTHBIM Kabenem cC
BOJIHOBBIM CONIPOTHUBIIEHUEM 75 OM.

8.10.2 JluameTp BHYTpEHHEro MPOBOJAHHMKA Kalels JOJKEH ObITh He Ooee
2,5 MM.

Buemnuii tuametp kabenst 1omkeH ObITh He Ooiee 15,0 mwm.

8.10.3 HcnblTatenbHoe HanpshkeHue u3ondiuu yactoror S0 I'u, kB gomkHO
ObITh HE MeHee 2,5 kB B TeueHue 1 MUHYTBHI.

8.10.4 Kabenb moymxkeH MpOKIIAabIBaThCS B JIOTKaX Wi Tpyoax. Kak mpasuio,
ucnomnbzyercs kabenp PK 75-9-12, nonmyckaercst ucnonb3oBanue kadens PK 75-7-
319¢-C, umeroliero MeHbllee KUIoOMETPUIECKOe 3aTyXaHHeE.

8.10.5 KabGenr He nopKeH moAAepkuBaTh TopeHus. Kiacc mnoskapHOU
onacHoctu kabeneit mo 'OCT P 53315.

8.11 Jlns mMOATrOTOBKM KOHKYPCHOW JIOKYMEHTallMd MPUBOJATCA TE IXKe
TpeboBaHus K Tmapamerpam oOopynoBanuss BY cBA3M u opraHu3anMoHHO-
TEXHUYECKUE PEIICHMs, YTO U B MPOEKTHOM JOKYMEHTallUM, a TaKXe BEIOMOCTH
MPOEKTUPYEMOTO 000PYJOBaAHUSI.

9 PemieHusi MO OPraHM3aluM YJIEeKTPONUTaHUuA annapatypsl BU cBsazu

9.1 Amnmapatypa BY cBsi3u OTHOCUTCS K 3JIEKTPOIPUEMHUKAM 0CO0O0M
rpynnsl 1 kareropumu.

9.2 BpiOop cxembl opraHuzauuu odnekTponutanus BY - anmapatypbl
MPOU3BOJIUTCS B 3aBUCUMOCTH OT €€ Ha3HAUYCHMUS.

9.3 Jlna xomOuHHMpoOBaHHOM anmapatypel BY cBsizu JomkHa  OBITH
BO3MOXHOCTh MOJYYEHHUS SJIEKTPONUTAHMS, KAK OT CETH MEPEMEHHOI0 TOKa, TaK U
OT CETH MOCTOSHHOTO ToKa. [Ipu ANeKTponmMTaHUM OT CETU MEPEMEHHOI0 TOKa
anmnaparypa JoJIKHa YAOBJIETBOPAThH CIEAYIONIMM XapaKTepUCTUKaM MEPEMEHHOIO
TOKa:

- HOMHHaNbHOE HanpsikeHue 230 B;

- IOIyCTUMOE OTKJIOHEHHE HanpspkeHus oT +10 % o -15 %;

- HoMHHanabHasa yactora 50 I'1y;

- IOIyCTUMOE OTKJIOHEHHE YacTOThI £5 %o;

- ¢popma cunycouanbHas ¢ KodpdpunueHTom uckaxxenus He 6osee 10 %.

9.4 Ilpu »neKTpONUTAaHUM OT MCTOYHHUKOB IOCTOSHHOT'O TOKa armaparypa
J0JIKHA YAOBIETBOPSITH CIEAYIOIIUM XapaKTePUCTUKAM HMCTOYHUKOB MOCTOSHHOTO
TOKa:

- HomuHaNbHOE Hanpsikenue 220 B, 110 B, 60 B u 48 B;
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- IOIyCTUMOE OTKJIOHEHNE HanpshkeHus oT +10 % no -20 %;

- mynbcaluu He oonee 5 %;

- IOMEXH, TeHepUupyeMble HICTOYHUKOM MUTaHus He Oosee 3 MB micod.

9.5 lna cnenuanu3upoBaHHOW —ammapartypbl HMEETCs HEeO0OXOAMMOCTb
ANEKTPONUTAHUSA OT UCTOYHUKA IOCTOSTHHOTO HANPSKEHUS

- HoMuHanbHble HamnpspkeHus 220 B, 110 B; - monmycTuMmble OTKIIOHEHHS
HanpspkeHus +10 %/-20 %;

- mynbcarus He 6oxee 12 %.

9.6 [donyckaercsi MCIOJB30BaHUE amnmapaTypbl IO 3aKa3y Ha 3aJaHHOE
HaIps)KEHUE TUTAHUS.

9.7 KomOunupoBanHas u cnenuanusupoBanHas BY ammapatypa momkhHa
BbIJICPKUBATh 0€3 MOBPEXKICHUI 1 BOZHUKHOBEHUS JIOKHBIX KOMaH/I MMPOMaaHue 1
BOCCTaHOBJICHHE JIIOOOTO U3 BTOPUYHBIX HANPSKEHUN 3J€KTPOIIUTAHMUS.

9.8 IlepepriBbl MUTaHUS JIUTENBHOCTHIO 10 500 MC HE JOJKHBI BBI3BIBATH
JOKHBIX KOMaHJ WM Tepe3arpy3kd Ipoleccopa KOMOWHHUPOBAaHHOM WU
crienuanu3uposanHoi BY anmaparypsl.

9.9 Kom6unupoBanHas u cnenuanusupoBanHas BY ammapatypa pomkhHa
HOPMAJIbHO (PYHKIIMOHUPOBATH IMPU H3MEHEHUSX HANPSHKEHHS SJIEKTPONMHUTAHMS,
COOTBETCTBYIOIKX TpeOoBaHusIM ctangapta MOK 60834-1.

9.10 Amnmaparypa BY cBs3u, ycraHaBiuBaemas B CYHIECTBYIOIIEM WIIH
MPOCKTUPYEMOM  IIOMELIEHWH  anmapaTHOM  CBS3W,  JOJDKHA  IOJy4aTh
anexkTponuTanrue 48 B MOCTOSHHBIM TOKOM WJIM IEPEMEHHBIM TOKOM OT UCTOYHHKA
oecniepedoitnoro nutanus (MUBIT).

9.11 Ilpu mpomnagaHuy HANPSHKEHUS BO BHEIIHENM CETH NMEPEMEHHOIO TOKA
UBII nomxen oOecrneunBaTh S3JEKTPONHUTAHUE amnmaparypbl, B 3aBUCUMOCTH OT
YCTaHOBKHU aImapaTypsl Ha oOciykuBaemMon min HeoociyxuBaemoit [1C, B Teuenue
3 - 6 yacoB (ompeaesieTcs MPOEKTOM).

9.12 Momnocts WBIl BbeIOMpaeTcss ¢ ydyeToM cocTaBa pPa3MEIIEHHOTrO
000OpyAOBaHUs U pe3epBa Ha pa3BUTHE.

9.13 Ucnonnenue UBII - mpomslineHHOE.

9.14 PexoMeHnyeTcs MCIOIb30BaHUE HEHTpanu3oBaHHoro enuHoro MBIT s
BCceH anmaparypsl BU cBsA31, ycTaHABIMBAEMOW B alIIapaTHOM CBA3H.

9.15 nsa cucteM »HIEKTPONUTAHUS JODKHBI OBITh MPETYCMOTPEHBI
YCTPOWCTBA YNpABIECHUS, KOHTPOJS,, CUTHAJIM3ALWAHA, YCTPOWCTBA  3aILUTHI,
pacnpeenuTeNbHbIe HUThI, 3a3€MJICHUE U Ipyrue HeoOX0AUMbIE CPE/ICTBA.

9.16 BY anmaparypa P3 u IIA, yctanaBnuBaemas Ha PII, qobkHa mosyyathb
anektponutanue ot cucrembl COIIT. Bompocel opranuzanmuu OecrniepeOoitHOro
nutanus cucteMbl COIIT paccMarpuBaroTCsi OTAEIBHBIM Pa3AeioM MPOEKTA.

10 Pemienusi Mo M3MepuUTEeIbHBIM Npudopam 11 annaparypsl BU cBszu

10.1 B coctaB u3MepUTENbHBIX TPUOOPOB JOJKHBI BXOAUTH:

BY recrep.

Ocuunorpad.

['eneparop.

YerpoiicTBo TecTupoBanus curHanos P3 u I1TA.

MuIuBOJIBTMETP.

30

Ba)KHbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKE | Ha DHepreTuk.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=389

Jlornyeckuii mpoOHUK.

ITopTaTuBHBIA U3MEPUTED.

CelleKTUBHBINA U3MEPUTETH YPOBHS.

10.2 BY Ttectep nomxeH oOecneunBath uzmepenuss BU TokoB m BY
HaIpsDKEHUM, KaK OTJEIbHO, TaK U COBMECTHO.

TexHuueckue TpeOOBaHUS:

- IMAIa30H 4acTOT U3MepseMbIX cUrHasioB: 16...2500 kI';

- BHYTPEHHEE COMPOTUBIICHUE BXOI0B ToKa: He Ooisee 1,5 Owm;

- MAKCUMAaJIbHO-A0MYCTUMOE BX01HOE HanpsbkeHue: 200 B;

- mpeaensl u3mepenus Hanpspkenus: 200 mB, 2 B, 20 B, 200 B;

- IPEJIEIIbl UBMEPEHUS TOKA: 2 A;

- OCHOBHAsl TOTPEIIHOCTh NPU HM3MEPEHUH CUHYCOUJAJIBHOTO TOKA WIH
Hanpspkenus: + (0,5 % ot mokazanwuii + 0,5 % ot npenena);

- HeIpepbIBHAs paboTa OT CBEKe3apsKEHHBIX OaTapeil: He MeHee 24 u;

- IMana3oH TeMIeparyp okpysxkarouiei cpensl: 0...45 °C.

10.3 Ocuniiorpag

Texuuueckue TpeOOBaHUS:

JBa Bxoja - mojioca yactot 60, 100 mam 200 MI'11;

1o 2,5 I'C/c - cuatue u3MepeHuii B peaibHOM BPEMEHH Ha BXO/T;

aBTOMAaTHYeCKas CUHXPOHM3AIUS HW3MEPEHUN, TOJHBIH HA00p pPYYHBIX
PEKUMOB CUHXPOHHU3AIUH, & TAK)KE BHEIITHSSI CHHXPOHU3AIINS;

- aBTOMATUYECKOE CHITHE TTOKa3aHUM U BOCTIPOU3BEICHHUE;

- aKKyMYJISITOPHBIE OaTapeiky Ha 5 4acOB HENPEPHIBHON PabOTHI;

- CHMMETPHUYHBIE N30JIMpoBaHHbIe BX0abI 10 1000 B;

- He MeHee 24 aBTOMaTUYECKUX U3MEPEHUM OCITUILIOIPAMMBI.

10.4 'enepaTop

['enepaTop M0KEH YIOBICTBOPATH CIAEAYIONIUM TPEOOBAHUSIM:

- nuana3oH yacToT oT 16 xI'1y 1o 10 MI'1y;

- IIAII ¢ pa3penienueM no BepTukaiu 12 our;

- yactoTa guckperuzauuu 200 MI';

- HOrpemHocTs He Gonee +1-107°;

- B MaMsTh TE€HEPATOPOB JOJDKHO OBITH 3aJI0KEHO HE MEHee 27 pa3IMYHbIX
CTaHJAPTHBIX (JOPM CUTHAJA, CPEAN KOTOPHIX CUHYCOUJAIbHBIN, MEaHIP, UMITYJIbC
co CkBaxHOCThO 10 1000, TpeyroipHHMK, MUjIa, TOCTOSIHHOE CMEIIEHHUE,
norapuMUYECKuil, IKCIIOHEHITMATBHBIH, Sin X / X , KAPJAUOCUTHAT U T.J.;

- BO3MOKHOCTb TOJKITIOUEHHUS K TeHEpaTopy MOAYJS C JOMOJHUTEIbHBIMU
STUCUKaAMU TTaMSITH;

- HaJu4Yue pa3IMYHBIX PEXKUMOB pPAOOTHI: BHEIIHSAS WM BHYTPEHHSS
aMIUTATYyAHAsT MOJIYJSAIMS, YacTOTHAsT MOMIYJSAIUSA, HMMITYJIbCHAs MOIYJISIIHS,
(dhazoBast MOIYJISIIIUS, PEKUM KauaHUS YaCTOTHI.

10.5 Muj1MBOJALTMETP

MUniIuBOIBTMETP JOJKEH YAOBICTBOPITH TEXHUYECKUM XapaKTEPUCTUKAM,
ykazaHHbIM B Ta0mure 11:

Tabnuma 11

HepeMeﬂﬂoe HaNpPAKCHUEC ‘
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Jlnanas3oH HanpsHKEHUN

10MmkB...100B

[Ipenen nuzmepenus

3)

300mkB/1MmB/.../100B (12 n/muanazonos, mar 1-

Jnamna3oH pabo4ux 4acToT

Hopmansnas obmacte: 201'm...200kI 11
Pabouwne obmactu: 10I'...201y, 200k ... IMI'g

Pexxum n3mepenus

Kanan 1, xanan 2, kananasr 1+2

ypOBeHb M0 HANPAKCHU IO

Jlnanas3oH ypoBHEM

munyc 901b...411b

IIpenen nusmepenus

vunyc 70ab/.,./40ab (12 n/nmuanazonos, mar 101b)

[lorpemHoCTs N3MEpEHNs

+3%

OTHOCHUTENbHBIA YPOBEHD

1B(01B)

YPpoBeHb 110 MOIIIHOCTH

Jlnanas3oH ypoBHEM

munyc 901b...411b

IIpenen nusmepenus

vunyc 70ab/.../40ab (12 n/nmuanazonos, mar 101b)

[lorpemHoCTs N3MepeHns

+3%

OTHOCHTENLHOE COIIPOTHUBJICHHUC

600 Om (1MBT)

AHAJIOTOBbIIl MHIAMKATOP

Knacc Toynoctu

[ 1,5

Oo0mue JaHHBIE

Hanpspxenune nutanus

| 115B/230B £10%, 50/60 T'ig

10.6 Jlornyeckuii NPOOHUK

Texuuueckue TpeOOBaHUS:
Hanpsi>keHre 1oCTOSIHHOTO TOKa

Tabnuna 12
JAuana3on TouHocTh Paspemenne
200 mB + (0,5 % + 2 en. cuera) 100 MB
2B 1 MB
20B +(0,8 % + 2 en. cuera) 10 MB
200 B 100 mB
500 B + (1,0 % + 3 ex. cuera) 1B
Bxoanoe conportusienne: 10 MOm
MakcumanbHoe BxoHOe Hanpsbkenue: 500 B
Hanpsi>keHne nepeMeHHoro Toka
Tabnuua 13
JAuanason TouyHoCTH Paspemenne
2B + (0,8 % + 4 en. cuera) 1 MB
20 B + (1,0 % + 4 en. cuera) 10 MB
200 B 100 MB
500 B + (1,5 % + 5 en. cuera) 1B

Bxoanoe conportusienue: 10 MOm

MaxkcuMabHOE HaIlpsA’JKCHUEC Ha BXOIC!:

MMEPCMCHHOI'O TOKaA.

Juanazon vactot: 4001 - 4001 1.

Kamubposka: Cpennee,
CUHYCOUJAIBHOTO CUTHAJA).

TloCTOSIHHBIN TOK

500 B cpenHekBaapaTHYHOIO

(xkanuOpoBaHHOe B A((PEKTUBHBIX 3HAYCHUSAX

Tabnuua 14

JAnana3on \

Tounocthb ‘

Paspewenne
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200 MA | +(1,5% + 3 ex. cuera) | 100 MB

3ammTa ot neperpy3ok: npenoxpanutens 200 mA/250 V.
MakcumanbsHoe nageHue Hanpsbkenus: 800 mV.
IlepeMEHHBIN TOK.

Tabnuma 15
JAuanazon TouyHoCTH Paspemenne
200 MA + (2,5 % + 5 en. cuera) 100 mB

3amura oT neperpy3ok: npegoxpanutens 200 mA/250 V.

MakcumansHoe nageHue Hanpsbkenus: 800 mV.

Huana3zon yactot: 40 I'tt - 400 I'1.

KamubpoBka: Cpennee, (kamuOpoBaHHO€ B JS(DPEKTUBHBIX 3HAYCHUSX
CHUHYCOUJAIBHOTO CUTHAJA).

ConpoTuBieHHUE
Tabnuma 16
JAuanason TouyHoCTH Paspemenne
200 Om + (1,0 % + 3 en.cuera) 0,1 Om
2K Om 1 Om
20K Om + (0,8 % + 2 en.cuera) 10 Om
200K Om 100 Om
2M Om 1K Om
20M Om + (2,0 % + 5 en.cuera) 10K Om

3ammTa OT meperpy3ok: 15 cek. makc. - 220 B addexTuBHBIX Ha Bcex
JIHarna3oHax.

MakcuMalnibHOE HalpspKeHHE Ha Pa30MKHYTHIX Iymax: 0,45 B.

10.7 IlopTaTHBHBII H3MEPHUTEb.

[TopTaTuBHBIN U3MEPUTENH JOJDKEH 00ECIeUnBaTh:

- morpemHocTh He 6osee 1.0%, R-10-30m...20MOwm, L-10-7T'H...200T'H, C-
100®...20MmD;

- UI3MEPEHHE CONMPOTUBIICHUS, EMKOCTH, MUHAYKTUBHOCTH;

- Beicokoe pazpemierue (0. 1MxI'H, 0. 10D, IMOm);

- U3MEPEHHE TaHTEeHCa yIja MOTePb.

TexHuueckne XxapaKTepUCTHKH:

MHAYKTUBHOCTD:

- nuana3onsbl: 0-200 ul'w-200 'y, 7 quamna3oHOB;

- HamOonbiee paspemenue: 0.1 ul'y;

- TOUHOCTE: 1 % + 2 en.ot. 10 3 % + 2 €1.0T. B 3aBUCUMOCTH OT JUara3oHa
HU3MEPEHUSL.

EMKOCTE:

- nuana3oHsl: 0-200 nd-20 m®, 9 guana3zoHOB;

- HamOobiee paspemrenue: 0.1 nd;

- TO4HOCTE: 1 % +10 en.ot. 1o 2 % + 2 en.0T. B 3aBUCUMOCTH OT Juala3oHa
HU3MEPEHUS.

ConpoTUBICHHE:

- nnana3oHsl: 0-2 -20 MOwM, 8 nuamna3oHOB;

- Hanbombiee pazpemenue: 0.001 Owm;
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- TOUHOCTE: 1 % + 2 em.ot. 10 2 % + 2 €1.0T. B 3aBUCUMOCTH OT JUara3oHa

HU3MCPCHMU:.

10.8 CeJieKTMBHBIA U3MEPUTEJIL VPOBHS.

Taomuna 17

CenekmugHulil uzmepumesny ypoeHs:

YacToTHBIN quana3oH

5T no 5 MI'a

TouHOCTB 110 YacTOTE

+ 5 ppm BO BCceM TeMIlepaTypHOM JlMana3oHe

TOYHOCTB MO aMIUIUTYIE

+ 0,05 % nmamazona, = 0,05 % u3M. 3HaUEHUS

Tun BX070B (HECUMMETPUYHbIE) U
pasbeM

nuddepeHnranbHo u3oaupoBansie, BNC

HacTtpoiiku osnoce! nporyckaHus

3T, 25T, 100 I'n, 2,1 x['m, 3,1 [, IIpOKOTIOIOCHBIN

Bx00 evicokozo yposna cuznana:

MakcuManbHBIN CUTHAT

+ 300 Briuk

BxogHoi ummnemanc

1 Mom=5% //30 und

Bxo0 75 Om:

MakcuMainbHBIN CUTHAT

+ 10 Bouk

BxogHoi ummnemanc

500mM=1%//30nd; 750m+ 1% //30 nd;
600 Om + 1% /30 n®; 1 Mom + 1 % // 30 n®.

Bxo0 (banancuuiir):

MakcuManbHBIN CUTHAT

+ 10 Bouk

BxogHoi ummnemanc

500mM=1%//30nd; 750m+ 1% //30 nd;
600 Om + 1 % // 30 n®; 1 Mom + 1 % // 30 n®.

Tun Bxoma

JlndpdepeHnnanbHbli

Cenekmugnulii cenepamop y,

O6HA:

Tun reneparopa

[Ipsimoit uudposoit cunte3 (DDS), oqHOYACTOTHBIN, pEXUM
CBUIIIIMPOBAHUS

Tun curnana

CuHycouna, NpsSIMOYTOJIbHBIN, TPEYTOJIbHBIN, OBl IyM

TouHOCTB 110 YacTOTE

+ 5 ppm BO BCceM TeMIiepaTypHOM JlMana3oHe

TOYHOCTH 1O aMIUIUTY/IE

+1%

Buixo0 evicokozo YPOBHA cucHa.a:

YacToTHBIN quana3oH

Or 5T mo 5 MI'x

BbIX0/1HOM ypOBEHB

2 Bt B 50 Om (10 B rms)

BrixoaHoM uMnenaHc

T50M£2 %

Buvix00 nuzkozo yposens cucnana:

YacToTHBIN quana3oH

Or 5T mo 5 Ml

BrIX01HOM ypOBEHB

5 B rms Ha BBICOKUH UMIIENAHC

BrixoaHoM nMnenaHc

50 Om =+ 2 % makc. + 18 nbwm;
75 OMm £ 2 % makc. + 16 nbwm;
600 OMm =+ 2 % makc. + 7 nbm

Taiimep 3a1ep’KKU CABUTA YaCTOThI

Ot 0 1o 1 ¢ (c mwarom 1 mc)

Ananuzamop umnedanca:

Jlnana3oH 3HaYeHUil UMIIeJaHCca

ot 100 OMm 1o 100 xOm

TouHocTs

+0,2 % +2 % MI'n

OyHKIIUN N3mepenune napamMeTpoB UHIYKTUBHOCTH, EMKOCTH,
conpotusnenus, tgA, QF. Komnencamnus BausHus
n3MepuTeNbHBIX Kaoenei. [Toctpoenue rpaduka Mmmnemnanc-
Yacrora

Ocyunnozpagh:

YacroTa BEIOOpKH

5 MBrI10/C

Bpemennas pa3zBepTka

Ot 5 MKc/men 1o 5 ¢/nen
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3amyck

ABt0, HopmanbHbii, EquHuuHbINA

ITpenzamyck Her, 25 %, 50 %, 75 %
Bropoii Bxon + 10 Bruk, 1 Mom +5 % // 30 n®
Hzmepumens KCB:
TounocTts 1% ot u3m. 3uayenus go 1 MI'n;
5% ot n3Mm. 3Hauenus ot 1 MI'n mo 5 MI'm.
OyHKINU [Ipsimast MOIIHOCTbH, OTPAKEHHAS! MOITHOCTb, %
OTPaKCHHON MOIITHOCTH, YaCTOTA TECTUPOBAHUS.
Hzmepumens AYX:

YacToTHBIN quana3oH

Or 5T mo 5 MI'x

Tounocts no ycunenuto (Gain)

0,02 ob <1 xI'm; 0,05 nb < 10 kI'1x;
0,1 + 0,001 gb/xI'

TounocTs 1o daze

0,02° <10 xI'; 0,02° + 0,003°/xI'

Obwue oannvle:

[ITar mepecTpOMKN 4acTOTHI

J1o 2000 mraroB nepecTporku Uit BCeX (PYHKIMMA
CBUIIIIMPOBAHUS

COXpaHCHI/Ie JaHHBIX B ITaMsITHU

o 1000 nacTpoek npubdopa OTACIBbHBIX PEe3yIbTaTOB
W3MEpPEHHH, pe3yJIbTaTOB CBUIIITUPOBAHUS.

Wnrepdeiic

USB, RS 232, LAN

Tekymee Bpems

COXpaHCHI/Ie mTaMIiia BpEMCHU U JAaThl USMCPCHU S

XpaHeHue JaHHBIX

Buyrpennss namare 1 I'6aiit. UaTepdelic 1iig BHeIHero
USB-nakonurens.

[Turanue 9-12 B. Ananrep AC ot cetu ~ 220 B
JlnanaszoH TeMriepaTypbl Ot - 5° mo +50°C
IKCIUTyaTaI[uu

10.9 PekomeHayeTCsl TakK€ HMCHOJIb30BAHHE KOMILIEKCHBIX M3MEPUTEIbHBIX
npubopoB - aHanuzatopos BY cBsizu.

10.9.1 Ananu3zatopsl peJHa3HAYEHBI 111 U3MEPEHUN:

- BY TpakTOoB (B TOM uHCIE COCTaBHBIX), OOpazoBaHHbIX 1o BJI u

BBICOKOBOJIBTHBIM TOJ36MHBIM KabelsiM: 6e3 BbIBOJa U3 dKcIUTyaTtauuu (kpome BY
kaHaioB P3 u I[IA), ¢ 4acTUYHBIM WM TIOJHBIM BBIBOJIOM DJIEMEHTOB TpaKTa W3
AKCIUTyaTalluy, TPU Pa3IUYHBIX CXeMaxX opraHu3anuu Tpakrta (paza-zemis, daza-
(aza, rpo303alIUTHBIE TPOCKI, paculeIUIeHHAs da3a);

- o0opynoBaHUs NPUCOEIUHEHUS U Kabeynel CBA3U: BBICOKOYACTOTHBIX
3arpajurenel  C  dJEeMEHTaMU  HAcTpOMKH,  (UIBTPOB  MPUCOECIUHEHUS,
paznenutenbHbIX GuabTpoB, BU kabemneii cBsA3u (KOAKCUATBHBIX U CHMMETPUYHBIX);

- obopynoBanus BY cBs3u (Bkitouas BY anmapatypy P3 u [TA);

- QHAJOrOBBIX KAaHAJOB, B TOM YHCIE€ TOHAJbHOM YacTOTHI, 0Opa30BAHHBIX
obopynoBanuem BY cBsi3u.

10.9.2 AnanuzaTop AoKeH obecnieunBaTh pabOTy B aBTOHOMHOM PEXUME U
MO/ YIPABJICHUEM MEPCOHATBLHOTO KOMIIBIOTEPA.

10.9.3 Ananu3atop COCTOUT U3 OJIOKOB:

- OJIOK aHanMM3aTopa;

- OJIOK KOMMYTAI1H.

biiok aHanmusaropa:

- TeHepaTop U3MEPUTENIbHBIX CUTHAJIOB;

- U3MEPUTEIIb YPOBHEH.
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XapaKkTepUCTUKU TreHepaTropa
I'enepatop  aHanmu3aTOopa  JOJDKEH — obOecreunBaTh  (DOPMHPOBAHUE
rapMOHUYECKOTO HU3MEPUTENIBHOIO CHTHalla C XapaKTepUCTUKAMH, yKa3aHHBIMU B

tabmure 18:

Tabnuna 18
Harpyska CobcTBeHHOE MuHuMalIbHBIN YPOBEHb | MakCUManbHBINA yPOBEHb
CONPOTHBIICHUE dbopmupyeMoro bopmupyeMoro
reHepatopa, OM | TrapMOHMYECKOTO CUTHaja, | F’ApMOHUYECKOr0 CUTHAaa,
nbM (BCTpOEHHBIH nbMm
arreHtoarop 40 1b)
75 Om, 75 - 48+0,2 24+0,2
HECUMMETpHUYHAas
75 Om, He OoJree 5 - 42+0,2 30+0,2
HECUMMETpHUYHAas (HM3KOOMHBIN
PEXKUM)
150 Om, 150 - 46+0,2 26+0,2
CUMMETpUYHAas

JlononHUTENbHAS MOTPEUIHOCTh (POPMUPOBAHUS YPOBHS H3MEPUTEITHLHOTO
CUTHAJIa JIOJIKHA COCTaBIATH He Oosee £0,2 nb npu HaNM4YKUK Ha BBIXOJIE€ MMOCTOSTHHO
JNENUCTBYIOIIMX MOCTOPOHHUX TAPMOHUYECKHX CUTHAJIOB C YacTOTOM, JeXkalled B
nuanas3one 16-1024 kl'u, 1 MakcuManbHbIM YpOBHEM 35 n1bM Ha HECUMMETPUYHOM
BBIX0JI€ (COOCTBEHHOE CONPOTHUBIIEHUE reHeparopa 75 Om).

XapaKTEepUCTUKH U3MEPUTEIIS:

AHanuzarop 0JKEeH o0ecreynBaTh U3MEPEHHE YPOBHS CUTHANIA B JUana3oHe
-90...20 n1bM u B guana3zone -60...50 abm mnpu UCNOJB30BAaHUKU BCTPOECHHOTO
arrentoaropa 30 ab.

[lorpemiHOCT  W3MEpPEHHsSI YPOBHS TapMOHHYECKOIO  HM3MEPUTEIIBHOTO
CUTHAJIa JOJDKHA COCTaBIATh He Oosiee +0,2 nb mpu Hanmu4yuu Ha BXOJAE MOCTOSIHHO
JNEUCTBYIOIIMX IMOCTOPOHHMX TapMOHMYECKMX IIOMEX C YacTOTOM, Jexalled B
nuana3zone 16... 1024 xI'u npu OTCTpONKE OT MU3MEPUTEIBHONW YAaCTOTHl HE MEHEE
YEM Ha 5 M0JIOC CEJIEKIIUU U3MEPUTEIS M TP MAaKCUMaJIbHOM ypoBHE 10 50 nbwm.

[lorpemHOCTh U3MEPEHUS AHAIM3ATOPOM YPOBHS FAPMOHHUYECKOTO CHUTHaja
MpY HAJIMYMU HA BXOJI€ CUTHAJa MOMEXU THUMa «OeJblid IIyM» He JTOJKHA BBIXOJUTD
3a mpejenbl, yKkazaHHble B Tabauue 19:

Tabmuma 19

CooTHoOIlIEHHE CUTHAT
(M3MEepEeHHBI B MUHUMAJIBHOU
10JIOCE CeJIeKLIUN) / moMexa
(m3mepenHnast B mojioce 4 kl'm),

YPOBHSA JJIsA YKa3aHHBIX YaCTOTHBIX JUAIla30HOB (B KaXXJ10M U3

ceneknuu), nb

[Ipenensr gomyckaeMon TONOJIHUTEIBHON NOTPEIIHOCTH H3MEPEHUS

KOTOPBIX ITPHU USMEPCHHUAX YCTAHABJIMBACTCA MUHHUMAJIbHAA I10J10Ca

nb
o 1024 xI'g o 512 kI'g o 256 xI'g
0 +0,7 +0,5 +0,3
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-3 +1 +0,7 +0,5

-6 +1,5 +] +0,7

I/ISMCpI/ITCHB aHaJIn3aTopa JOJIZKCH obecrieunBaTh ABTOMATHYCCKOC
HU3MCPCHUC pa60qer0 3aTyXaHu:A C HCITIOJIB30BAHUECM rapMOHHNYCCKOT' O
HU3MCPUTCIIBHOI'O CUT'HAJIa B YCJIIOBUAX I[CI\/JICTBI/ISI IIOMEXH THIIA «OCIIbIH ym».

HpI/I YCTaHOBHCHHOﬁ MUHHMMAJIBHON  I10J10CE CCJIICKOUHN  IIOTPCHIHOCTDH
HU3MCPCHUA HC NOJIKHA HC BBIXOAUTH 3a IPCACIIbI, YKA3dHHBIC B Ta6JII/IHe 20:

Tabnuma 20
CooTHoIlIEHHE CUTHAT [Ipenensr nomyckaeMoi TONOJIHUTEIBHON NOTPEIIHOCTH
(M3MepeHHbIN B n3MepeHus: pabouero 3aTyXxaHus JJIsl yKa3aHHBIX YaCTOTHBIX
MHUHHMMAaJIBHOH I10JI0CE JMarna3oHoB (B KaXKIOM U3 KOTOPBIX IPU U3MEPEHUSIX
CEJICKIIMHN) / TToMeXa THTa yYCTaHABIMBACTCSI MUHUMAJIbHAS 110JI0CA CEJIeKINH ), 1b
«Oeublii 1rym» (M3MEpCHHAs B 10 1024 kI 10 512 k' 10 256 KI'1g
nosoce 4 xI['n). nb
0 +1 +0,7 +0,5
-3 +1,5 +] +0,7
-6 HE +1,5 +1

W3meputens  aHanu3aTopa  JIOJDKEH  00ecrneurMBaTh  aBTOMATHYECKOE
U3MepeHue pabouero 3aTyxaHus B YCIOBUAX JEHCTBUS TAPMOHUYECKON TOMEXH.

AHanuzaTop J0JDKEH 00ecreunBaTh U3MEPEHNUE YPOBHS MMOMEXHU TUIA «OeIbIii
IITyM».

YpoBeHb MOMEXHU JOJKEH U3MEPSIThCS C MOTPEIIHOCThIO, HE MPEBBIIIAOIICH
yKa3aHHOH B Ta0muie 21:

Tabnuua 21
YacrtoTHslli quana3zoH,  [Ipenens! qomyckaeMoOy NOTPEIIHOCTHA U3MEPEHUS YPOBHS ITOMEX THIIA
k' «Oenblit mym», 1b
no 1024 +1,5
1o 512 +1
1o 256 +1

Ananuzarop 1oJKeH o0ecreunBaTh U3MEPEHUE 3aBUCUMOCTH YPOBHSI IOMEXHU
B 33/IaHHOM T0JIOCE YaCTOT OT (pa3bl CUrHaja MPOMBIIIIEHHON 4acTOThl. Pe3ynbTaThl
JOJIKHBI TIPEJICTABISATHCS B BUJIE 3aBUCUMOCTH YPOBHA OT (a3bl HA OJTHOM MEPUOJIE
YaCTOTHI MPOMBIIIECHHOW CETH.

Juana3on yactot u3 paga 128, 256, 512 xI'n.

Jlnana3oH U3MEpPEHHBIX 3HAYCHUI ypoBHs nnomexu ot -20 n1bm no 40 nbm.

[lorpemHocTh M3MepeHUs ypoBHA noMexu +2 nb.

Ananuzatop J0JbKeH o0ecleunBaTh U3MEPEHHE YaCTOTHOW XapaKTepUCTUKHU
MOZYJISl ITOJIHOTO COMPOTHUBIIEHHUS], €70 NEUCTBUTEILHON U MHUMOM COCTABIISIFOILHUX,
a TaKk JK€ 3aTyXaHUs HECOTJIACOBAHHOCTM MO OTHOWEHu0 K 75 Om c
MOTPEIIHOCTAMHU, YKa3aHHBIMU B TaOIuUIE 22:

Tabnuua 22
N3mepsemasn Jnana3oH [Ipenensr nomyckaeMou NOrpenrHOCTH [Ipumeuanns
XapaKTepUCTHUKa  U3MEpPEHU U3MepeHus
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Monynbs noHOro
COTIPOTHUBIICHUS,
JIICUCTBUTEIIHHAS 1
MHUMas
cocrapiisgromue, OMm

3aTyxaHue
HECOTJIACOBAHHOCT
u, n1b

Monynbs nosHOro
COITPOTHUBIICHMUS,
neficTBUTENILHAS 1
MHHMas COCTaB.,
3aTyxaHue
HECOTJIaCOBAaHHOCT
u, n1b

Monynbs noiHOro
COITPOTHUBJIICHMUS,
nelicTBUTENILHAS 1
MHHMas cocTaB. OM

Monynbs nosHOro
COTIPOTHUBIICHUS U
JICCTBUTEIIHHAS
cocrapiisgromas, Om

37...300

37...1300

200...1300

1300...100
00

+3 % OTHOCHUTEIHPHO MAKCUMAJILHOTO U3
W3MEPEHHBIX 3HAYEHUN IEUCTBUTEIBHOMN
1 MHHUMOM COCTaBJISIONINX,

+10 % OTHOCHTENEHO MAaKCUMAJIHHOTO W3
W3MEPEHHBIX 3HAYEHUN IECTBUTEIBHOMN
Y1 MHUMOMW COCTaBJISIIOIIUX B YCIOBUSIX
JNEUCTBUA MOMEX: IUPOKOTIOJIOCHOU
MIOMEXH C YpOoBHEM He OoJiee -15 n1bm B
nosioce 64 k'l miK rapMOHNYECKON
MIOMEXH C YpoBHEM He Ooiiee 7 nbm

+0,5 nb B nuamasone 4...20

1nb; £1,0 nb B nuamazoHe

20...451b

B YCJIOBUSIX JICUCTBHS TIOMEX:
IIUPOKOTIOJIOCHOU TTOMEXH C YPOBHEM HE
6onee -15 1bm B nosnoce u3mepenus 64
K['II WM TapMOHUYECKOW MOMEXH C

+3 % OTHOCUTEIIPHO MAaKCUMAJILHOTO U3
W3MEPEHHBIX 3HAYEHUN IECTBUTEIBHOMN
Y MHUMOM COCTaBJISFOIINX

+0,5 nb B quanasone 4...20 1b;
+1,0 nb B nuanasone 20...45 nb

+3 % OTHOCUTEIIPHO MaKCUMAJILHOTO U3
W3MEPEHHBIX 3HAYECHUN IEUCTBUTEIBHOMN
Y MHUMOW COCTaBJISFOIINX

+5 % OTHOCUTEIHPHO MAaKCUMAJILHOTO U3
W3MEPEHHBIX 3HAYEHUN IEUCTBUTEIBHOMN
Y MHUMOM COCTaBJISFOIINX

N3mepenus Bxona
anmnaparypsl
YIUIOTHEHUS U
Bxoqa BY tpakra

N3mepenue OII1
co ctoponsl BY
Kabeus U co
ctopons! JIDI

N3mepenue BY3

N3mepenus npu
HaJIM4uu
HEHCIIPAaBHOCTEN

AHanuzaTop C MCMHOJIb30BAHHEM BCTPOCHHOT'O MOCTa JIOJHKEH O0ecreunBaTh
M3MEpEHUEe YaCTOTHOM 3aBUCUMOCTH 3aTyXaHus HecoriacoBaHHoctu BY Tpakrta mo
OTHOIIEHHUIO K 75 Om B nuanaszone oT 4 10 45 Ab ¢ nomyckaemMoil morpeHOCThIO:

* +0,5 nb B nuamnasone 4...20 nb;

* +1,0 nb B nuamnazone 20...45 nb;

B YCJIOBUSIX TPUCYTCTBUSI Ha Bxojae BY Tpakra:

* TapMOHUYECKON TTOMEXHM C COOTHOIIICHHEM cUrHaj/momexa ooisee -50 nb u
OTCTPOMKOM CHUTHaJIa TOMEXH OT HM3MEPUTEIIbHOW 4YacTOThl HE MEHEee 4eM Ha 5
MUHHUMAaJIBHBIX MOJIOC CENCKIIUMA U3MEPUTEIIS WIN

* MIOMEXHM THNA «OeNbld IIyM» C COOTHOIICHHWEM CHUTHall (M3MEpPEHHBIN B
MUHHMAaJIBHOM TOJI0Ce CeeKIK) / moMexa (u3MepeHHas B nojioce 4 kl'm) 6omee 0

nb.

9.9.4 bi1ok KOMMYVYTAIIUU BKJIIOYAET:

- Mara3viH 3KBHBAJICHTOB KOHJIEHCATOPOB cBsi3u: 2.14, 2.2, 3.0, 3.2, 4.4, 4.65,
6.4,7.0,7.5,17.5 nd;

Ba)(Hble NYHKTbl AOKYMEHTa MO)KHO HalATN NO

CChINnKE
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- MarasuvH KBUBAJICHTOB BOJIHOBOro compotuieHus JIDIL: 200, 260, 280,
290, 300, 310, 330, 400, 450, 480, 550;

- Mepekiovarend pojaa pabor, oOecneuyuBaloOlMe COTJIACOBAHHOE U
BBICOKOOMHOE, KOAKCHAJIbHOE M CUMMETPUYHOE MOKIIIOUECHHUE;

- COEIMHUTENH, 00ECIIeYNBAIOLME€ KOMMYTALIUIO MEXTY OTAEIbHBIMH y3JIaMH
0JI0Ka ¥ TOJIKJIIOUEHHUE K F€HEPATOPy M U3MEPUTENIO KoakcuaidbHbIX (75 OMm) min
cuMMmeTpuuHbIX (150 OM) BHENTHUX TIETIEH;

- Harpy3ouHbie pe3uctopsl 75 Om (60 BT) u 150 Om (30 Br).

9.9.5 Ananu3zatop OJDKEH MPOBOJAUTH M3MEpeHus, Kak 0e3 BHeceHus B BU
TPaKT U3MEPUTEIbHBIX CUTHAJIOB, TAK U C BHECEHUEM.

be3 BHeceHUs1 U3MEpSIOTCS:

- MaHOpama 4acTOTHOTO CIEKTpa CUTHAJIOB (MIOMeX);

- YPOBEHb M HYACTOTA XapaKTEPHBIX TAPMOHUYECKUX COCTABIISIONINX CIIEKTPA;

- CpeHEKBaIpaTUUYHBIA YPOBEHb B 33JJaHHOM MOJI0CE YaCTOT;

- KBa3WUIMHMKOBBIE YPOBHM KOMMYTAllMOHHBIX M MPOYMX CIYYallHBIX TOMEX C
JUTUTENTLHOCTBIO HE MEHEEe 5 MC;

- 3aBUCHMOCTh YpOBHS IOMEX B 3aJaHHOM TMOJ0ce YacToT OT (¢asbl
HaMpsDKEHUs] TPOMBIIUIEHHONM YacTOThl (IMOMEXM OT KOPOHHOTO pas3psija Ha
npoBoaax BJI).

C BHecenueM B BY TpakT M3MEpUTENbHBIX CUTHAJIOB MOMHMO YKa3aHHBIX
BBIIIIE€ TAPAMETPOB U3MEPSIOTCS:

- YacTOTHas XapakTEepUCTHKAa padouyero 3aTyXaHHWs C aBTOMATHYECKOM
CUHXpPOHM3allUe H3MepUTenss U reHepaTopa (TrapMOHUYECKUH HN3MEpPUTEIbHBIN
CUTHAN);

- AUX u I'BII (MHOro4acTOTHBIA U3MEPUTEIIbHBIN CUTHAT);

- YaCTOTHBIE XapaKTEPUCTUKH B 33JIaHHOM MOJIOCE YaCTOT:

* 3aTyXaHUsl HECOTJIACOBAaHHOCTH,

* BXOJIHOT'O COMPOTUBJICHHUS 110 OTHOIIEHUIO K HOMUHAIY,

* MOJYJIsl [TOJIHOTO BXOAHOTO conpotusiienust BY Tpakra,

* IEWCTBUTEILHON M MHUMOM YaCTH MOJHOTO BXOJIHOT'O CONPOTUBIICHUS.

9.9.6 AHanmu3aTOp NOJDKEH IIO3BOJIATH KOHTPOJMPOBATH W HACTPauBaTh
paznuunHble BUAbl BY o0opyaoBaHusi, Kak C aHAJIOrOBBIM, TaK U C UU(POBBIM
npeoOpa3oBaHUEM CUTHAJIOB.

9.9.7 Y 106CcTBO MpUMEHEHUS aHATIN3aTOPa JIOJKHO 00€CIeYnBaThCA

* IIMPOKUM BBIOOpOM (GOpM TMPEACTABICHUS PE3yJbTaTOB H3MEpPEHUN Ha
skpane 1K nnu LCD skpane ananuzartopa;

* BO3MOXKHOCTBIO COXPAaHEHMsI pe3yJbTaTOB HU3MEPEHU U MapaMeTpoB
HACTPOMKH aHaJIM3aTOpa B BUJIE:

- (paityioB MEepBUYHBIX JaHHBIX;

- COXpaHeHue rpauKoB;

- TaOJHIl JUCKPETHBIX M3MEPEHUN 3HAUYCHHHM XapaKTEpPUCTHK B TEKCTOBOM
BU/IE;

- OKCTOPT JaHHBIX JIJIs BTOpUUHOM 00paboTku (Hampumep, B Microsoft Exel);

- MPOTOKOJIa U3MEPEHUH (PYUHOU peXUM, aBTOIIPOTOKOIUPOBAHUE, TPOTOKOI
BBITIOJIHEHHUS CLICHAPWSA).
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- BO3MOXHOCTBHIO CpPaBHEHHs IMOJYYEHHBIX TpadUUecKuX pe3yJbTaToB
M3MEPEHU C BBOJAUMBIMU B BU/JIE 11a0JOHOB 3aJJaHHBIMU MOKa3aTeIsIMU WK paHee
MOJIYYeHHBIMH pe3yJIbTaTaMu U3MEpPEHUH.

10 PeieHus 10 OPpraHu3alMy CHCTEMBbI yIIpaBJieHus annaparypoii BU
CBSI3M

10.1 VYmopaBieHue u MOHHUTOPUHI COCTOSHMs ammapaTtypbl BY  cBszu
ocymiecTBisieTcs: ¢ ucnonb3oBanueM Cuctemsl ynpasienus (CY) obopynoBaHus
BY cBs3u.

10.2 Cuctema ynpaBieHus T0KHA 00€CTICUNBATD:

B yacTtu ynpasneHusi 000py10BaHUEM

10.2.1 Konduryparuto:

- IPOIIECCOPHOTO MOJTYJIS;

- yauBepcanbHoro HY unrepdeiica;

- uarepgeiica P3 u [1A.

10.2.2 HacTpoWKy ¥ TECTUPOBAHUE:

- puibTpa nepenaTynKa;

- pubTpa NPUEMHUKA;

- BY nudcucremsl / BU cymmaropa;

- YCWJIMTEJIS MOUTHOCTH.

10.2.3 B03MOXHOCTb 3arpy3Kd MPOTPaMMHOTO 00ECICUEHUs anmapaTryphl C
JanbHeHIIeld BO3MOXHOCTBIO OOHOBIICHHUSI, U3MEHEHUS! KOH(UTYypalliU YAAJIEHHO;

10.2.4 NHTerpaiuio co BCIOMOTaTeIbHBIMHU CPEACTBAMMU:

- oKBajaiizepa (WA  aBTOMATHYECKOTO HU3MEPEHHUS M KOPPEKIUs
NepeaTOYHON XapaKkTepUCTUKU KaHalla ¢ rpaduyecKuM 0ToOpaKeHUEM Ha JUCIuIiee
aAMIUTUTYJHO-YaCTOTHON XapaKTEPUCTHUKH ).

10.2.5 U3mepenue cnektpa (OToOpakeHHe Ha IUCIUIEE CIIEKTPOB CUTHAJIOB B
HY kananax)

10.2.6 ®opmupoBanue curHaioB (JJisi HaCTpOMKU, TECTUPOBAHUS U BBOJA B
AKCIUTYaTaIUIo)

10.3 B yactu MOHUTOpUHTA O00PYJOBAHUSL:

10.3.1 Hacrpoiiky npaBuia c6opa u 0o0pabOTKu COOOIIEHUN OT OOBEKTOB
MOHUTOPHUHTA.

10.3.2 B03MOKHOCTh IMKIMYECKOTO OIIpOCa CUTHAJIOB aBapuil Bcex BY
YCTPOICTB B CETH 4epe3 BCTPOECHHBIN ciykeOHbI kanan (ot 100 Out/c) m mo
nporokoiry SNMP.

10.3.3 ®unbrpaiidio, COPTUPOBKY, B3aUMOCBSI3b aBapUITHBIX COOOIICHHI B
COOTBETCTBHH C 33JJaHHBIMU NPaBUIIAMHU.

10.3.4 CO6op u coxpaHeHHE BCEX COOBITHH, MOJy4aeMbIX OT OOBEKTOB
MOHHUTOPHUHTA B €IMHON 0a3e JaHHBIX PEAIbHOTO BPEMEHHU.

10.3.5 Bo03MOXHOCTb OTOOpa)KE€HUS CTAaTUCTUYECKOW uHOpManuu B
TEKCTOBOM M TrpadUyecKoM BHJIE JJIA Pa3IMYHBIX KaTEropui MoJb30BaTelied Ha
OCHOBE IpaB JOCTYIIA.

10.4 B yactu cucTeMHbIX TpeOOBaHMIA:

10.4.1 Tlopgnepxkky mo 65000 tepmunanoB (yctpoiictB BU) ¢ yHUKaIbHBIMU
CETEBBIMU a/IPECAMHU.
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10.4.2 TlogkirodyeHue K anmnapaType ¢ UCIOJIb30BaHUEM UHTEP(EHCOB:

- RS-232 (9600, 19200, 57600 6urt/c);

- Ethernet 10/100 Base-T.

10.4.3 ITognepKKy CMEIIaHHBIX CETEH.

10.4.4 [Hoctyn mnonws3oBateneit k CY ¢ momombio web-Opaysepa, ¢
MCIIOJIb30BaHUEM 3AIIUIIEHHBIX COEINHEHU.

10.4.5 VYmpaiaenue 000pyIOBaHMEM H TPENOCTaBICHUE COOpaHHOM
uH(OpMAaIH TI0JI30BATENIIM Ha OCHOBE POJIeil U MpaB IOCTYyIa:

- IEPCOHAIN3ALUIO 10CTYIIA;

- ¢UKCHpOBaHUE HA BHYTPEHHEW WJIM BHEUIHUN HOCUTEIb JIIOOBIX U3MEHEHU I
KoH(pUrypanuu oOOpyAOBaHUS C YKa3aHHEM XapakTepa W BpPEMEHHM W3MEHEHWS,
MMEHHU TTob30Barens, [P-agpeca.

10.4.6 @YyHKUMOHMPOBAHUE B HEMNPEPHIBHOM KPYIJIOCYTOUYHOM PpEKHUME
paboThl B NOJHOM 00BbeMe (DYHKLUNA CUCTEMBI.

[Ipy BO3HMKHOBEHMHM cOOEB B amnmapaTHOM OOECIEYEHUH, BKIHOYas
aBapuiiHOE OTKJIIOYEHUE DJIEKTPONMTAHUSA, aBTOMATUYECKOE BOCCTAHOBIICHHE
paboTOCIOCOOHOCTH TOCe YCTpaHeHusi cOO0eB W Iepe3anycka MpOrpaMMHOTrO
oOecrieueHusi (3a MCKIIOYEHHEM CIIy4aeB IMOBPEXJICHUS pabouux HOCHUTeNen
uHdopMaImm).

10.4.7 Tlopnepxky GYHKIMM aBTOMATHYECKOTO M MPUHYIUTEIBLHOTO
pPE3epBHOTO KOMHMPOBaHUA 0a3bl JaHHBIX Ha BHENIHUN HOCUTENb, JHOO Ha
ynalneHnyto cucremy (Backup).

10.4.8 TlopnepkKy MexaHM3Ma SKCIOpPTa JAHHBIX B (ailibl CTaHJIAPTHBIX
O(QUCHBIX TPUIIOKECHUIA.

10.4.9 Cucrema MOHHMTOpPHHIa JOJKHA oOecrneuynBaTh OOMEH JaHHBIMHU C
CUCTEMOM MOHMTOPHUHIA TeJEKOMMYHUKalMOHHOW uHPpacTpykTypoit (CMTP) u
Cucremoit ydera TeirekoMMyHUKalMOHHBIX pecypcoB (CYTP) ¢ ucnonbszoBaHueM
CTaHAapTHBIX nHTEepdericoB oOMena nanubix - ASCII, XML, u np.

11 Pemienus no pesepsupoBanuio cucrem BY cBsasun

11.1 Bce xaHanpl mepeayd ONEPATUBHOM HMHGPOPMALMHU  JTOJKHBI
pesepBupoBaThcsi (qyOnmupoBatbes). BU kaHamibl, €clid MPU ATOM BBINOJIHSAIOTCS
TpeOOBaHMS MO HAJIEKHOCTH M TOTOBHOCTH KaHAJIOB IMepeAadyd OInepaTUBHOMN
uHdopmaiun u curHanos-komMann P3 wu IIA, wmoryr pesepBUpOBaThCS C
npuMeHeHueM Apyrux BunoB cBsazu (BOJIC, KJIC).

11.2 Tlpy HEBO3MOXXHOCTH HCIIOJIb30BaHUs ISl PE3ECPBUPOBAHUS KAHAJIOB
aNbTepHATUBHBIX BHUJIOB CBS3M, OCHOBHOW M pe3epBHbI BY kaHalbl JOIKHBI OBITH,
HanOoJiee He3aBUCUMBIMU JIPYT OT Jpyra.

11.3 JIns xaxaoro BuAa 3alUThl JMHUHM 3JIEKTPOINEpENayu JOKEH ObITh
CBOM OTHENpHBIM KaHal. B ciy4yae eciM MUKpPOINpOLECCOpHas 3alluTa JIMHUU
AJIeKTponepeaaun padoTaeT B 1yOJIMPOBAaHHOM pexume (OJHOBpeMEHHas mepeaaya
uH(pOpMaIK IO BYM KaHajlaM), CJIeIyeT OPraHU30BbIBAThH JIBA KaHala.

11.4 TlepexitoueHrne pe3epBUPYEMBIX OJIOKOB BHYTPHU amnmapaTypbl JTOJKHO
ObITh aBTOMATHYECKOE UM  O0ecrneyuBaThCsd MNPOrpaMMHBIM  oOecreueHrueM
anmapaTryphbl.
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12 TunoBblie cxembl opranusanun BY kaHaioB ¢ 000CHOBaHHEM HX
HCII0JIb30BaHM 10 cxeMe ¢a3a-3eMJis, paza-Pa3za, pasa-¢a3a pa3sHbIX JUHUM, C
BHYTPU(A3ZHBIM NPUCOETUHEHHEM, TPOC-3eMJIsl, TPOC-TPOC, TPaKkThl ¢ BY
0o0xo1amMu, nepenpueMamMu, OTHaAKaMu u T.[.

12.1 Bce cxembl mpucoearHeHUs K MpoBoaaM ((pazam Uin Tpo303alUuTHBIM
TpocaM) JUHUI 3JIEKTPONEpeIadyud MOKHO pa3/IeIUTh Ha JIBE TPYIIIbI:

- MPUCOETUHEHUE MEXy MPOBOJAMHU U 3eMJiel (HECUMMETPUYHAs CXeMa).

310, KaK MpaBujio, CXeMbl «(hasa - 3eMIIs», «KTPOC - 3EMIISI».

- MPUCOEANHEHUE MEXKTY NMPOBOJIaMU (CUMMETPUYHAS CXEMa).

OT0, KaK MpaBUIIO, CXeMbI «daza - pazan, «Tpoc - TPOC», BHyTpUa3HOE UIH
BHYTPUTPOCOBOE MPUCOEIMHEHUE COOTBETCTBEHHO K M30JMPOBAHHBIM IPOBOAAM
pacuierieHHO# ¢a3bl Uiu Tpoca.

ITpumep BapuanTa opranuzauuu cucteM BY cBsizu npuBenéH Ha puc. 1.

Bapuant cxembl opranmszauuu cucteM BY CBI3M B KaXIOM MPOEKTE
WHJIWBUJYAJEH W BBINOJHIETCS COIVIACHO 3aJaHHMI0 Ha IPOEKT CTPOUTENBLCTBA,
pekoHCcTpyKkuuu 3Heproodowvekta unu CCIIM, a Takxke corjiacHO TpeOOBaHUAM
nepeaaun nH@opmanuu pasnenoB npoekrta B yactu ACHY, ACTY, ACYTII, P3,
ITA, AUNC KYD u 1.1.

BapuaHnT cxembl Bcerja 3aBUCHUT OT:

- pacrnojoXeHUuss 00BEKTOB, OXBAThIBAEMBIX MPOEKTUPYEMBIMU CHUCTEMaMH
BY cBs3u, B OTHONIEHMH JpYr JApyra Ha DJJIEKTPUUECKUX CETAX pPEruoHa
MPOCKTUPOBAHMS;

- KOH(PUTYpaIuu 3TUX PIEKTPUUECKUX CETEH;

- ucnoJib3yembix BJI pa3inuyHbIX KIacCOB HANPS)KEHUS;

- HaMuus geucryromnx BY kaHanos;

- HE00XOIMMOCTH JINOO BO3ZMOKHOCTH MCTIOJIL30BAHUS TON MJIM UHOU CXEMBI
MOJKIIOUCHUS;

- KOHCTPYKTHBHBIX OCOOEHHOCTEH JTUHHUHU 3JIeKTporepenadu (oJHOIIeIHas,
NBYXIIEMIHAsl, TOJABECKAa TMPOBOJAOB TOPU3OHTANIbHAA, TPEYrojibHAsg WU Ha
JBYXIICITHBIX OMOpPax, C TPAHCIO3UIIMEN MPOBOJIOB WIH 0€3, ¢ OTIallkaMu U T.1I.);

- HeoOxoaumocTHu co3ganust BU 00x0/10B;

- HeoOxoaumocTH otdopa nHpopmanuu Ha nojactanuuu BY o6xona;

- HeoOxoaumocTH co3aanus BY kanana 10 moACTaHIMY HA OTHAWKE U T.J.

12.2 Tlpu BbIOOpe THma cxem npucoequHeHus k ¢azam BJI HeoOxomumo
MPUHUMATH BO BHUMaHUE CIEAYIOIINE COOOpaKeHHUS:

Cxema «@aza-zemiusi» Hauboliee DHKOHOMHMYHA U PEKOMEHIyeTcs K
MCIIOJIb30BAHUIO NIl BCEX BUIOB KAHAJIOB, €CJIM HET OOOCHOBAHHOTO PEIICHUS IO
MIPUMEHEHHIO cXeMbl «daza-dazar.

Cxemy «haza-dpaza» MOKHO MpeasiaraTh B CIydasix, €ciiu TpeOyeTcs:

e opranuzanuga BY Ttpakrta mo nuHusM Hanpsibkenus 110 kB m Huxe co
CJIOKHOW CXEMOM, U MoJiyueHue HajexxHoro BY kanana;

* opranuzanus BY Tpakrta no qiuunaHoit BJI nanpsikenuem 220 kB u BbIe, u
P 3TOM 3aTyXaHHE TPaAKTa Mo cxeme «(ha3a-3eMJyis» CIUIIKOM BEIUKO;

» opranuzamusi kanajgoB P3 u IIA, u npu cxeme mpucoeauHeHus «daza-
3eMJIsD» HEBO3MOXHO 00ecieunTh TpeOyeMblii 3amac Mo 3aTyXaHHIo.
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* opranuzaius nuppossix BU kaHanos.

[Ipucoenunenue  «(dasza-zemyisn» TMOKa3aHO HAa  pUC. 2, BapUaHThI
npucoenuHenus «pasa-paza» npuBeaeHbl Ha puc.3 u puc. 6.

Cxema «daza-paza» pa3HbIX JUHUA MOXKET OBITh MCIOJIb30BaHa Ha
JBYXLEMHBIX JUHUSAX, €CIU ecTh TpeOoBaHue obOecrneunBath padboty BY kanana B
ciydae, korga onHa w3 BJI Oyzaer BbiBeieHa B PEMOHT M HET BO3MOXKHOCTHU
OpraHu30BaTh Pe3epPBHBIN KaHal (puc. 4).

Cxema ¢ BHYTpU(DA3HBIM MPUCOECIUHEHUEM MOXET ObITh HCIOJIb30BaHA Ha
BJI wnampsbkenuem 330 kB npu yciaoBUM yCTaHOBKM Ha BblOpaHHOH (ase
M30JUPYIOLIMX PACHOPOK. DTa CXeMa MPUCOCTUHEHUSI UMEET TJaJKyl0 YaCTOTHYIO
3aBUCUMOCTb 3aTyXaHUs, OHO HE 3aBHCHUT OT KOMMYTallMOHHOTO cocTostHust BJI, HO
IIPU 3TON CXeMe MPUPOCT 3aTyXaHUsl OOJbIIE TOJBEPKEH BIUSHUIO OT TOJIOJNEIHO-
M3MOPO3UEBBIX OTIOKEHUH.

[Ipu BBIOOpE cxeMbl MOAKIIOUEHUS U pabouux yactor BY kanama ciemyer
yuntbiBaTh "[IpaBuia wucnonp3oBaHus AuanasoHa 4actor 16-1000 xI'm mpum
nepenaye nadopmanuu no BJI", mpuBenéuusie B [2].

12.3 Ilpu BeIOOpe cxeMmbl opranu3auuu BY Tpakra Takxe cienyeT yuuThIBaTh
pekoMeHaamuu pasaena 3.2 cragaapta [1], kacatouuxcst Beioopa pabouero npoBoja
(npu mpucoeauHeHun ¢aza-3emiis) Wik padourx MPOBOJOB (MPU MPUCOCTUHEHUU
¢daza-da3za) u 1o OrpaHUYEHUSIM JUATIA30HOB YACTOT, MEPEIaBAEMbIX MO TPAKTY.

12.4 Bei6op cxembl ipucoeaunenust Kk BJI («daza-zemisi» wim «dasza-haza)

JOJIKEH TPOU3BOJUTHCS C YUETOM CIEAYIOIUX TPeOOBaHUM:

- 3aTyXaHHE TPaKTa U YPOBEHb MTOMEX OT KOPOHBI Ha BBIXOJIE€ TPAKTA JOKHbI
OBbITh TAaKUMH, 4YTOOBI JJI1 OpraHU3yeMoro Mo JaHHoMmy Tpakty BY kanana
o0ecrneyuTh HEOOXOJUMOE COOTHOIIEHHE CHUTHajda W MOMEXH MpU HOPMUPYEMOM
3amace 1o 3aTyXaHHIo, COrJIacHO TpeOoBaHUSIM [2];

- MaKCHUMaJibHasi HEPaBHOMEPHOCTh BXOJHOT'O CONPOTUBIICHUS, 3aTyXaHUs U
IPYNIOBOTO  BPEMEHM  3ama3/IbIBaHUsl  TpaKTa, BbI3BAHHAs  MHOTOKPATHO
OTpaXeHHbIMM OT MECT HapylleHus ojHopofHocTu BJI BoiHamu, HE OJKHA
NpeBbIIATh  JIONYCTUMYIO IS KaHajga  CBfA3M,  OpraHU3yemMoro IO
paccMaTpUBaEMOMY TPAKTY, COTJIACHO TpeOOBaHUAM [2];

- HECTaOWJIBHOCTh BXOJHOTO COINPOTHBICHUS, 3aTyXaHUs M TPYIIIOBOTO
BpEMEHU 3amna3[bIBaHUsl TPaKTa, BbI3BaHHAsl MEPEKIIOUEHUSIMU BBICOKOBOJBTHOIO
o0OpyZOBaHUS Ha TMOJCTAHIUAX, BXOMSAUIMX B CXEMy TpakTa, HE JIOJDKHA
MPEBBILIATH JOMYCTUMYIO, COTJIACHO TpeboBaHUsIM [2].

12.5 Kak mnpaBuio, Ajisi TPAKTOB C TIPOCTOM CXEMOW PEKOMEHIYETCS
npuMeHsTh npucoenuuenus Kk BJI mo cxeme «daza-zemius». g tpakros o BJI 220
kKB u HWKe co CIOXKHOW cxemol (B cXemy TpakTa BXOAiAT Ooyiee OJHOTO
OTBETBJIICHUS WM 00X0/a, OTBETBICHHME M 00XOJA, KaOelbHbIE BCTaBKH)
MPEANOYTUTENIbHBIM SIBJISIETCA BHIOOpP CXEMbI MpUCOeTUHEHUS «(ha3a-Pazar.

12.6 Jlns ymeHblIeHUS 3aTyXaHuss U KOI(P(GUIHUEHTOB OTPAKEHHS Ha
OTBETBJICHUH, HE UCIOJIb3YEMOM ISl OPraHU3ally CBSI3U, OOBIYHO YCTAHABIMBAIOT
3arpaJiuTeNu, BKJIOYaeMble B OTBETBIICHHSI B MECTE €r0 MOAKIIOYEHUSI K OCHOBHOM
nunauu. OOpaboTka (a3bl, HE UCIOIB3YEMOM JJIsl CBSI3U HAa OTBETBJICHUH, TTOKa3aHa
Ha puc. 10.
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Ecnm nmonBecka 3arpaguteneil B MECTE MOAKIIOYEHHsT OTBETBIICHHS WIM Ha
paccTOSsHUM OT 3TOr0 MecTa, He mnpesblatroniero loon=I15/fs, onpenensemoro
cormacHo nOyHKTy 2.5.3.1 [2], HEBO3MOXHa, TO HCIHOJB3YIOT 3arpaguTeld |
(GbUIbTpHI NpUCOETUHEHUsI, BKIIoUuaeMble B KoHile oTBeTBiIeHus Ha [IC. Tlpu atom
(GUIBTPBI TPUCOCIUHEHUS JOJDKHBI OBITh HAarpy>KeHbl CO CTOPOHBI 3aKMMOB «BY
kabesby» Ha pe3ucTop c¢ comnpotuBieHreM 75 Om u MomrHocThi0 100 Bt. [Ipumep
TaKoW cXeMbl NpUBEAEH Ha puc. 11.

12.7 OtBeTBIIEHHE, HEHUCHOJB3YEMOE [JIsi OpPraHW3alUU CBS3U, MOXKET HE
00pabaTbIBaThCs MPU COOJIIOICHUH CIEAYIOIINX YCIOBUMA:

- MOXET HE YYHUTHIBATHCS BO3MOXKHOCTH 3a3€MJICHUSI KOHIIA OTBETBJICHUS
(manpumep, A kaHainos P3);

- MMOACTAHLMs HA KOHIIE OTBETBJIEHUS B PACCMAaTPUBAEMOM JUAIA30HE YACTOT
MOKeT OBITh 3aMEHEHA YKBUBAJICHTHON €MKOCTBIO, COTJIacHO [2];

- IJIMHA OTBETBJIEHUS HE NpeBbIlIaeT lome.0on, onpenensieMoit mo hopmysne
5.3 B paznene 5.2 [1].

12.8 Ecnu nis opraHuzalMd TpakTa ¢ OOXOJIOM HCIIOJIB3YeTCs CXema
npucoenuHeHns «gasza-3eMis», TO PEKOMEHJYEeTCs MCIOJb30BaTh (PUIbTPHI
MPUCOEUHEHUS C TpaHCHOPMATOPHON CXeMOWl M BBHIOMpPATh CXEMY BKIIIOUECHHS
oOMoTOK TpaHchopmaTopa M paboyrie YacTOThl KaHajla CBA3M TaKUM 00pa3om,
4yTOOBl MepefaBaeMble IO TPAKTY IMOJIOCHI YacTOT HaXOJWINCh BHE 30HBI
MOBBIILICHHOTO 3aTtyxaHus 1. 2.5.4.1 [2].

12.9 Ipu nanuuuu Ha BY 006x0/1€ napaiienbHO MOJKIIOUEHHOHN ammnapaTypsbl
yIUIOTHEHMS, BXojdamel B BU kanan, HoO He okaHuuBarommiica Ha »Toi IIC, a
npoaosmkatomuiics 3a 3ty IIC (puc. 2.17 B [2]), ee pekoMeHayeTCs MOAKIIYaTh K
o0xony wumum  yepe3 [-o0pasHblil  y/UIMHUTENb WJIM 4Yepe3  CHEHUATbHO
pa3paboTaHHbIE  COIJIaCyIOLIME  YCTpoiicTBa, Bxonasmue B coctaB  OIL
OpueHTUpOBOYHBIC 3HaUCHHS conpoTuBIeHUN RI u R2 I'-00pa3HOro yJIJIuHUTENS U
3HAYEHUsI 3aTyXaHUsl, BHOCUMOI'O B CKBO3HOW TPAaKT U B TPAKT, OKAHUMBAIOIIMUICS
Ha o0xoje, mpuBeaeHbl Ha puc. 2.17 B [2]. Ilpumepom Takoro ciaydass MOXKET
CIYXHWTh cXeéMa ¢ Hucnojb3oBaHueM anmnapatypbsl BU cBsasu tuna ABC-PC nHa
pacrpeneauTENbHbIX CETIX.

12.10 Ecnu npu mapajuieIbHOM BKIIOYEHHUM anmapaTypbl HA OJHOM KOHIIE
TpakTa ¢ BY o6xonom onun u3 BY kananos okanunBaetcs Ha [IC BY o6xoxa nubo
uMeeT 00X0/1 Ha IPYTyIo JIUHUIO, TO Ha YaCTOTaX anmapaTypbl yIJIOTHEHUS JaHHOTO
KaHajla MOCJIeJOBATEeIbHO B IEMb 00X0/Ja PEKOMEHJIyeTCsl BKJIIOYaTh IMOJIOCOBOM
pa3nenuTenbHbId PUIBTP, KaK 3TO TTOKa3aHo Ha pucyHKax 2.17 au 2.17 6 [2].

P® nomxken mpomyckaTh YaCTOThl TPAH3UTHOTO KaHAJIa M 3alIUPaTh YaCTOTHI
KaHajla, OKaHuyuBawllerocss Ha ooOxoxe. [lpu Takoil cxeme oOecrneunBaercs
yllyulieHue Bcex napameTtpoB BYU TpakTa kKaHaloB, a TaKK€ CHUKAIOTCS YPOBHU
MEIIAIINX 4acToT B sHeprocucteme. Ilpumep cxemsl B ciydae ¢ BY kanamowm,
okaHuuBaronuMcs Ha BU o0xoze, npuBeaén Ha puc. 9.

12.11 JIns BY kanasioB ¢ o0OxojamMu TMOJCTAHIMK TpH TapaieIbHOM
MOJKJIIOYEHUH aIapaTypbl HECKOJIbKUX KaHAJIOB K OJHOW (haze peKOMEHIyeTcs
IpyNIUPOBATH YACTOTHI KAHAJIOB C PA3JIMUYHBIM KOJMYECTBOM O0XOJ0B U Pa3CisTh
MOJIOCHI YacTOT 3THX KaHAJIOB ¢ nomoinbio P®, BkimrouaeMmeix B BU o00xox. PO
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JOJKHBI TIPOIYCKAaTh uyepe3 00XO0J YacTOThl TPAH3UTHBIX KaHAJOB M 3amupaTh
YacTOThl KaHAJIOB, 3aKaHYMBAIOLIMXCS Ha MOACTaHIMH ¢ oOxonoMm. Ilpu Takoii
cxeMe obOecneurBalOTCs JIydlllMe YacTOTHblE Xapaktepuctuku BY Tpakra u
OoJplllee 3HAUEHHE MEPEXOJHOI0 3aTyXaHWs MOJACTAHIIMM B MecCTe 00Xxoaa s
4acTOT OJIMKHUX KaHAJIOB.

12.12 B BY kanamax, OpraHu30BaHHBIX 10 ¢a3HbBIM TPOBOJAM U
rpo303aliuTHBIM Tpocam BJI, nomyckaercss COBMEIIEHUE IE€peladyd CUTHAJIOB
komann P3 u IIA, a takke ux mepenada ¢ ApyruMu BujgaMu uH@opmanuu (rojoc,
TejleMexaHuka, JaHHbie) B onHoM BY kanaie.

B BY kananax, opraHn30BaHHBIX 10 TPO30TpOCaM, HE IOMYCKAETCA nepenaya
curHanioB BY zamut BJI (I®3). [Ipyu kopoTKoM 3aMbIKaHUU Ha (a3HBIX MPOBOAAX
BJI HaBoauTCsA mepeHanpsKEHHE Ha TI'PO30TPOCaX, KOTOPOE MOKET IMPUBECTH K
po0O0I0 UCKPOBBIX MPOMEXKYTKOB B pa3psiIHUKaX rpo30TPOCOB ¢ 0Opa3oBaHUEM B
BY kanasie uHTeHCUBHOM MmpokonosocHod BY momexu. Bo BpeMs KOpoTKoro
3ambikanus Ha BJI 310 MoXkeT mpuBeCTH K 0TKa3zy B pabore BU kaHanoB peneitHoi
3aIMThl, OPTaHU30BAaHHBIX HA FPO30TPOCE.

12.13 Kananst BY 3zamwuter (A®P3) c¢ kanmanmamu P3 u IIA (Ha
CHEeUATU3UPOBAHHON WJIM KOMOMHUPOBAHHOW anmnaparype), Kak MpaBuiIo, JOJKHBI
OpraHU30BBIBATHCS C MPUCOEIMHEHUEM K OTIEIbHBIM (pa3HbiM) gazam BJIL

12.14 TlapannenbHoe TMOJKIIOYCHUE alMaparypbl KaHAJIOB TeleQOHHOM
CBA3U, INepedadyd JaHHbIX MW CUTHAJIOB TEJIEMEXAHUKH W  almnapaTypsl
CHEIUATM3UPOBAHHBIX M KOMOMHHPOBAHHBIX KaHAJIOB, MO KOTOPBIM IEpEaloTCs
CUTHAJbl, CBSI3aHHBIE C 3alIMTONM W MPOTUBOABAPUIHON ABTOMATHUKOM, IOJKHO
OCYIIECTBIISITBCSL uepe3 pazaenutenbHble GuiabTpbl. PO gomkeH BKIOYaTbCS B
TPaKT KaHaJjla TeJIe(POHHON CBA3U U TEIEMEXaHUKH U 3alIUPaTh YaCTOThI KAHAJIOB, IO
KOTOPBIM MEPEJAIOTCA CUTHAIBl 3allUThl M MPOTUBOABAPUITHON aBTOMATUKHU
cornacHo 1. 1.1.58 u pucynky 1-1 [2]. [Ipumep noakIoUeHUs MOKa3aH HA pUc. 7.

12.15 TlapannenbHOE€ MOAKIKOYEHUE aIapaTypbl CeNUAIM3UPOBaHHBIX BU
kaHanoB P3 u IIA nmomxHO ocyuiecTBAATbCS 4epe3 P®, BkiIrouaeMmble B TPAKT
KakJ10ro kaHajua. [Ipumep noaxiaroueHus IoKas3aH Ha puc. 6.

12.16 1lpu opranmzauuu BY tpaktoB mo KBJI n0MKHBI y4YUTBIBATHCS
pekomeHaamuu m.2.5.5 PY

12.17 Ilpm opranmzauuun BY xanamoB mo KJI momxHO Hcnonb30BaThCs
crienuansHoe yecrporcrso BU npucoenunenus.

12.18 BY xananel o KJI opranusyrorcs Toibko B ToM ciydae, korga KJI
3aXOJIUT HAa OTKpBITOE pacrpeaenureiabHoe yctpoictBo (OPY). Kak mpasuino, 310
BY kaunans! nig P3.

12.19 Ha TpaH3uTHBIX JHHUSIX CBepxBbicokoro HampspkeHus (CBH)
JIOTyCKaeTCcsl yCTaHOBKa Ha Hepabouel ¢asze 3arpaaurtenisi, C LEJbI0 YBEIMYCHHUS
NepexoJHoro 3aryxanuss u obsnerdyenuss OMC B [uamna3oHe HHU3KHX YacToT,
UCIIONb3YEMBIX JUISl PENEMHOM 3allMThl M NPOTHBOABAPUUHOW AaBTOMATHKH, C
COOTBETCTBYIOIIUM OOOCHOBAaHUEM I10 PE3yJIbTaTaM PacyeToB.

Honyckaercs oOpaboTka Hepaboued (aspl, ecliu MpU BBIXOAE W3 CTPOS
obopynoBaHusi 00pabOTKM M TpucoeAnHEeHus jAedcTByromero BY kanama 1o
TpeOoBaHMIO 3aKa3urKa HEOOXOJUMO MPEAYyCMOTPETh ONEPATUBHOE MOAKIIOYCHHE
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anmapatypsl P3 u IIA Ha npyrywo ¢azy. Takod ciydail BO3MOXEH, €CIIH, MHpPH
BbIBOJIE B peMOHT kaHana P3 u ITA, nunus tpan3zura CBH Ha nnurtenbHOE Bpems
octaercs 0e3 KaHaJIOB JJAHHOTO HA3HAYEHHUS, YTO HE JOMYCKAETCS.

12.20 HopmatuBHble TpeGOBaHUs 1O ANEKTpHUUECKUM pacyetam BY kananos,
BBIOOPY pabouMX YacTOT U K TEXHUYECKUM pelleHusM cxeM BY kaHalloB JOJIKHBI
BBIIIOJIHATHCS COTJIACHO YKa3aHUsM cTaHaapra [2]

JIOJKHBI YUUTBHIBATHCS MPUBEJEHHBIE B CTaHuapTe [2] peKoOMeHJaluu 10
WCIIOb30BAHUIO METOJMK pacyeTa, HOPMHUPOBAHHBIE MOKA3aTEIN XAPAKTEPUCTUK
BUY kanana, nanasie BU annapatypsl, 000pynoBanus 00paO0OTKU U IPUCOEIUHEHHS,
a TaKke TpeOOBaHUS K BBHITOJIHEHHUIO OT/IEIbHBIX CXEM MPUCOETUHEHUS.

12.21 IIpu npoextupoBanuu cucteM BY cBs3u cienyer pyKOBOJICTBOBATHCS
cTanaaptTom [3]

TunoBble cxembl NPUCOEIUHEHUS W CXeMa opraHuzanuu cBs3u no BY
KaHasaM npuBezieHsl B [punoxenun /1.

Bbuoanorpadus

1. CTO 56947007-33.060.40.052-2010 MeToaunyeckue ykazaHHs IO pacyeTy
napamMeTpoB M  BBIOOPY CXE€M BBICOKOYACTOTHBIX TPAKTOB MO  JIMHUAM
anektponepenaun 35-750 kB nepemennoro toka, OAO «D®CK EDCx».

2. CTO 56947007-33.060.40.045-2010 PykoBoasiue ykazaHus IO BBIOOPY
yactoT BY kananoB no nuHusM snektponepenauu 35, 110, 220, 330, 500 u 750 kB,
OAO «®PCK EOCw.

3. CTO 56947007-33.060.40.108-2011 Hopmsl npoextupoBanus cucrem BU
cBs3u, OAO «DCK EDCy.

4. CTO 56947007- 33.060.40.125-2012 OcHOBHbIE TEXHUYECKUE TPEOOBAHUS
K ycTpoicTBaM 00paboTKu u npucoeauHenus kananos BY csssu no BJI 35-750 kB.

5. TunoBbie TexHUYeckue TpeboBanus k anmnaparype BY cBszu, 2007 r.

6. CTO 56947007-29.240.10.028-2009 HopMbl  TEXHOJIOTHYECKOIO
MPOEKTUPOBAHMUS MOJICTAHIIMI MMEPEMEHHOT0 TOKA C BBICIIMM HampsbkeHuem 35 kB-
750 kB (HTII TIC), OAO «®CK EDCw.

7. CTO 56947007-29.240.55.016-2008  HopMbl  TE€XHOJIOTHYECKOTO
MPOEKTUPOBAHUS BO3AYIIHBIX JIMHUM 3JIEKTpornepenaund HampsbkeHueMm 35 kB u
Boitie (HTII BJT), OAO «®CK EDCx.

8. [IlpaBuma yctpoiictBa snekTpoyctanoBok (IIVD). 7-e wuznanwme.
VYTBepxkaensl npukazom Munsnepro Poccun ot 08.07.2002 Ne 204.

9. IlpaBuna no ceprudukanuu. Cucrema ceprudukauuu I'OCT P. [IpaBuna
npoBenieHus ceptudukanuu 3aekrpoodopynoanus. ['occrangapt Poccun, Mockaa,
1999 r.
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IIpunoxenue A

(cnpaBo4HOE)
Kparkue xapakrepucTuku annapatypsl BU cBsi3u pa3jinyHbIX NPOU3BOAUTEICH
Tabmuma A.1
Amnmnaparypa ETL600 PowerLink PLC42-OCH ET-8
ABDB CumeHc TTC Marconi “Iskra SYSEN

KonnuectBo xaHajioB 1+4 aHaIOTOBBIX 1+3 aHaJIOTOBBIX 1+3 aHaAJIIOTOBBIX 1+3 aHaAJIIOTOBBIX

KaHAJOB WJIN KaHAJOB WJIN KaHaJI0B KaHaJIOB

8 poBBIX 12 ndpoBbIX
CkopocTb nepenaun Jo 320 x6ut/c (B 76,8 xout/c (B 96 x6uTt/c (B 3x1200 601 B mosoce

JTAHHBIX

nosoce 32 k')

nosoce 8 kl'1)

nosioce 24 kl')

12 x['g

MakcumanibHas 3arpy3Ka

1 peueBont kaHan +

1 peueBont kaHan +

1 peueBont kaHan +

1 peueBont kaHan +

kaHana 4 k' 600/1200 0oz 600 601 3x200 6ox 300 601
Ucnonws3zyemas nosoca 4,8,12,16,20,24,32 | 4,8,12 4,8,12,16,24 4,8,12
gacToT K[ 11

[Tepenaua komanna P3 u 24 xoMaHbI 28 xoMaH[ 15 xomann -

ITA

Jnanazon yactot k11 24-1000 24-800 20-1000 20-1000
Mo1HOCTE 10,20,40,80 20,40,80 10,20,40,80 20,40,80
repegaTyuka, Br

Hanpsokenue nurtanust, | AC:220 AC:220 AC:220 AC:220

B

DC:48,60,110,220

DC:48,60,110,220

DC:48,60,110,220

DC:48,60,110,220
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Tabnuma A.1 (mpopomxeHue)

Amnmnaparypa

AKCT P3IIA
«JInaunsg-L»
OAO «IT3»

TpuTon
YpamsHeprocepBuc

ABC-IIM(P)
HII® Mounem

I[IBK-16
HII® Monem

KonnuectBo xaHajioB

12 aHAIOTOBBIX

1+2 aHaAJIOTOBBIX

1+2 aHaAJIOTOBBIX

1+2 aHaAJIOTOBBIX

KaHAJIOB WU KaHaya KaHAJIOB WU KaHaJIOB
24 dpoBBIX 6 1poBBIX 6 upoBBIX
CkopocTb nepenauu 69,75 xbut/c (B 19,2 K6ur/c 9600 6on

JTAHHBIX

nosoce 24 k')

MakcumanibHas 3arpy3Ka

1 peueBont kaHan +

1 peueBont kaHan +

1 peueBont kaHan +

1 peueBont kaHan +

kaHana 4 k[ 2400 601 600 6ox TM 600 6011 TM 1200 6o
Ucnonwsizyemas nosioca 4,8, 12, 16, 20, 24, | 4/8,12/16 4/8/12 4/8/12
4acToT Kl 11 48

[Tepenaua komana P3u | 4 P3 u ne menee 20 | 32 koMaH b1 - -

ITA ITA

Jnanazon yactot k11 20-1000 16-1000 24-1000 24-1000
MoIHOCTh 20,40,80 40,80 40,80
nepegaTyuka, Br

Hanpsixenne nuranus, 110-220 mepemen. | 110/220 mocr. 160-242 160-242

B

48...60 moct
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IIpuiaoxenue b

(cnpaBo4HOE)
Kparkue xapakrepuctuku annapatypsl ais P3 u ITA
Tabnuma b.1
Anmnaparypa I[IB3Y-E VIIK-I] ABAHT P400 | ABAHT K400 ABAHT P3CK AKA «KEJIP»
Ypamueprocepsuc | [IpoCodt ITpoCodr [TpoCodr [TpoCodr YpamueprocepBuc

Jnamna3oH 24-1000 24-1000 24-1000 24-1000 20-1000 24-1000
JacToT, KI 11
[Tonoca 2 4 4 4 2 - mepeaayva TOJIbKO 4
pabounx curnanos BY zamut
4acToT, KI'1I1 4-2-X KOHIIEBas cXeMa

8-3-X KOHIIEBasI cXema
KonunuectBo 8-32 8 32 1 curnan BY 3amuter u 1o | 8/16/24/32
nepeaBaeMbIxX 4-x xoman. bes nepenaun
KOMaH]| CUTHAJIa 3allUTHI -

10 8-MU KOMAaHI
Bpems 25 15+20 15+20 B OTCYTCTBHE PaOOTHI 25
nepenayn 3aIUTEL 22 MC
KOMaH/IbI, MC - O/THOBPEMEHHO

¢ paboroit BUb 22 mc

- O/THOBPEMEHHO

¢ paboroit JIdD3 28 Mc
Peuesas cBsa3p | B nepuon Hanaaku | - B nepuon B nepuon B nepuon Hananku -

HaJIAJKH HaJIa KA
[Tepenaua - 200 6ox 200 6ox (Tipm 1200 60x (ipu | - 200 6ox
CUTHAJIOB (HE3aBUCUMO | OTCYTCTBUU OTCYTCTBHH
TEJIEMEXAHUKU OT KOMaHJ) KOMaHJ1) KOMaH[)
Hanpsoxenne | IToct. 110/220 90-270 90-270 90-270 ITocr. 220, 110 110/220
nuTanus, B
[ToTpebnsiemas | 80 95 mpp. 100 100 He 6ouiee 120 70 mip.
MOIITHOCTB, BT 25 npwm. 30 mpm.
Macca, xr 20 10 npa. 12 12 12 17 npn.
9 npm 16 pm.
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Hpunioxenue B

(cnpaBo4HOE)
TexHUYecKHEe XapaKTEePUCTUKH 3arpaguTeei
Tabnuma B.1
w wn 2:
Tun 3arpagures 2: 2: g g 2: § ::
XapakTepucTuKH 2 2 Sé aé’ 2 $ 2
)
=]
HoMuHanbHBIA TJINTEIBHBIA TOK, A 100 200 400 600 630 630 630
HomunanbHast UHIYKTUBHOCTH peaktopa L, MI'H 0,5 0,5 0,25 0,25 0,5 0,5 1,0
NunyktuBHOCTH peakropa Ha yactoTe S0 ['u, MI['H 0,521 0,51 0,251 0,253 0,548 0,54 1,08
NunykTtuBHOCTH peakropa Ha yactote 100 k[, MI['H 0,51 0,508 0,25 0,252 0,533 0,55 1,0
CoOcTBeHHast eMKOCTh, TP 19 22 27 45 23 23 55
HomunaneHlblii kpatkoBpemeHHbIN Tok K3, kA, (MOK 2.5/5 4710 10/16 10/16 16/20 40 16/20
cepusi 1 / cepust 2)
VY napusriii Tox K3, kA, MOK cepus 1 /cepus 2 6.5/12.7 12/25.5 25.5/41 25.5/41 41/51 102 41/51
HomunansHoe HanpsikeHue, kB 6-35 6-110 35-110 35-110 35-220 |35-220 | 35-220
Tumn 3amuTe! OIIH OIIH OIIH OIIH OIIH OIIH OIIH
Tun snemMeHTa HACTPOUKH OH-0,5 OH-0,5 OH-0,25 OH-0,25 OH-0,5 |DH-0,5| 5H-1,0
MakcumanbHO I0TTyCTUMBIE TTOTEPH, KBT 1,0 1,7 2,0 2.4 5,0 5,0 6.8
Macca, kr 11 18 36 58 146 184 165/253
BricoTta, MM 820 820 750 750 1436 1191 | 750/162
Huamerp, MM 316 316 410 410 1060 980 |1060/139
Ba)KHbIe NYHKTbI AOKYMEHTa MO)KHO HBATUNO  CChIAKE | Ha SHepreTUK.py
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TexHuyeckue XapaKTepUCTUKH 3arpaguresaeid Tuna B3

Tabmuma B.1 (npogoinkenue)

w —] w —] w
Tun 3arpagurens s - s - s
= = = = =
w w S =4 S
(o)} (g\] (=4 (=4 S
) N aq aq I
XapakTepuCcTHKH g g g g g
HoMuHanbHBIA TJINTEIBHBIA TOK, A 1250 1250 2000 2000 4000
HomuHanbHast MHAYKTHBHOCTE peakTopa L, MI'H 0,5 1,0 0,5 1,0 0,5
WNunykruBHOCTH peakTopa Ha gactote 50 ', MI'H 0,5 1,1 0,540 1,031 0,524
UHIyKTHBHOCTS peakTopa Ha yactote 100 k', MI'n 0,49 1,04 0,52 1,0 0,508
Co0cTBeHHas eMKOCTh, nd 100 80 86 50 100
HomunanbHbI KpaTkoBpeMeHHbIN TOK K3, KA, 40 /50 40/ 50 63 / 80
(MDBK cepus 1/ cepust 2) 31,5740 31,5740
Vnapusri ok K3, kA, MOK cepus 1 /cepus 2 80/102 80/102 102/128 102/128 161/204
HomunansHoe HanpsikeHue, kB 110-330 110-330 330-750 330-750 500-750
Tun 3amuTh OIIH OIIH OITH OIH OITH
Tum seMenTa HACTPOUKH DH-0,5 DH-1,0 9H-0,5 9H-1,0 OH-0,5
MaxkcuMaibHO JOMYCTUMBIE TIOTEpH, KBT 8,5 17 16 23 40
Macca, Kkr 260 334 415 580 1200
BeicoTa, MM 1465 1710 1608 1700 1638
Huamerp, Mm 1205 1540 1205 1540 1310
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Hannble no 3arpaautensm DLTC ABB

Tabnuua B.2
XapakTepuCTHKH

HomuHansHBIN TIUTETBLHBINA TOK, A 400 630 800 1000 1250

0,2 0,2 0,2 0,2 0,2

0,315 0,315 0,315 0,315 0,315

HoMuHansHas HHIYKTUBHOCTB peakropa L, MI'H 0,5 0,5 0,5 0,5 0,5

1 ,0 1 ,0 1 ,0 1 ’0 1 ’0

2,0 2,0 2,0 2’0 2’0
HomunaneHbIii kpaTkoBpeMeHHBIN TOK K3, KA,
Cranpapt IEC1 10 16 20 25 31,5
Cranpapt IEC2 16 20 25 31,5 40
Cranpmapt ANSI 15 - 20 - 36
YV napuslii Tok K3, KA,
Cranpapr IEC1 25,5 41 51 64 80,5
Cranpapt IEC2 41 51 64 80,5 102
Cranpmapt ANSI 38,5 - 51 - 92
Macca, kr - 120%* - - 225%
Bricora, MM - 1404* - - 1241*
Huamertp, Mmm - 790* - - 1054*

Jlnst MoauduKanuu 3arpaiutenis ¢ UHIYKTUBHOCTHIO 0,5 MI'H
Crannapr IEC - BBICOKOYACTOTHBIE 3arPaiUTENN ISl CETEN MEPEMEHHOT0O HAIIPSKEHUS

Cranmapt ANSI - TpeGoBanHMs K BBICOKOYACTOTHBIM 3arpaiuTeIsiM

Ba)KHble NYHKTbl AOKYMEHT3 MO)KHO HAaTU No
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Hannble no 3arpaautensm DLTC ABB

Tabnuia B.2 (mpogomkeHue)

XapakTepuCcTHKH
HoMuHanbHBIA TJIMTEIBHBIA TOK, A 1600 2000 2500 3150 4000
0,2 0,2 0,2 0,2 0,2
0,315 0,315 0,315 0,315 0,315
HoMuHaneHas nHIyKTUBHOCTB peakropa L, MI'H 0,5 0,5 0,5 0,5 0,5
l ,0 l ,0 l ,0 l 70 l )0
2,0 2,0 2,0 270 270
HomunanbeHblil kpaTkoBpeMeHHbIN TOK K3, KA,
Crannapt [EC1 40 40 40 40 63
Crannapt [EC2 50 50 50 50 80
Crannmapt ANSI 44 63 - 63 80
VY napusiit Tok K3, KA,
Crangapr IEC1 102 102 102 102 161
Crannapr IEC2 128 128 128 128 204
Crangapt ANSI 112 161 - 161 204
Macca, kr - 296% - - 966
BrIcoTa, MM - 1152% - - 1916*
JuameTp, MM - 1128* - - 2200%*

* Jlnst moauduKauuy 3arpagurens ¢ UHIyKTUBHOCTHIO 0,5 MI'H
Crannmapt IEC - BBICOKOYACTOTHBIE 3aTPaiUTENN ISl CETEN MEPEMEHHOTO HAIIPSYKEHUS
Cranmapt ANSI - TpeGoBaHMs K BBICOKOYACTOTHBIM 3arpaiuTeINsiM
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Hpunioxenue I'

(cnpaBouHOE)
I[aHHLIe 10} KOH}IeH(!aTopaM CBSI3H
Tabnuma ['.1
OnemeHT koHJieHcaTopa |HomunansHoe |Emkocts, |HcmbIT. JIuneiiHoe Ywuciao |EmKocThb Bricota, Mm | [Iuametp, mm (Macca, kr
HanpsbkeHue, |(nd HampsDKCHHUE, |HapsDKEHUE, |3J1e- npucoeau-
kB kB kB MEHTOB |HeHus, 1®
Ha ¢a3y
CMP-110/V3-0,0022V1 63,5 2200 215 110 1 2200 1160 450 265
CMP-66/\3-0,0044Y 1 35 1 4400 890 280 68
CMP-66/N3-0,0044XJ11 35 1 890 280 68
CMPB-66/43-0,0044Y 1 110 2 2200 890 280 83
CMII-66/73-4,4Y 1 38 4400 100 35 1 4400 1300 280 106
CMIIB-66/N3-4,4V1 35 1 1300 280 122
CMK-110/V3-0,0064V1 110 1 6400 1170 330 140
CMPB-110/43-0,0064Y 1 220 2 3200 1380 330 180
CMP-110/43-0,0064XJT1 63,5 6400 215 330 3 2140 1380 330 210
CMII-110/73-6,4Y 1 110 1 6400 1580 330 190
CMP-166/3-0,014Y 1 330 2 7000 1375 730 765
CMP-166/3-0,014Y1 96,0 14000 262 500 3 4650 1876 730 818
CMP-166/3-0,014XJ11 110 3 1876 730 818
CMU-188/73-0,012V 1 109 12000 950 750 4 3000 1370 730 900
OMP-15-0,107Y1* 15 107000 55 500 1 4450 455 730 345
COMMU-15-0,105Y1* 105000 750 1 2916 455 730 412

* O160p momHocTH oT BJI 500 kB 1 xonnencatopHsiii Tpanchopmatop Hanpsokenust BJI 750 kB
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Hpuioxenue /I
(pexomMeHaTeIbHOE)

TunoBblie cXeMbl NMPHUCOCITMHCHUSA
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ITpunoxenue [

nc N1 /G 1. et S e s it e s it e e ot e i e s v o e N . G o s S o i L S
ABC ABC :— ABCABC _= :_ ABC_|

=
=

|
|
|
|
| | |
| | |
| | |
| | |
| | |
| | |
w | | |
£l | | |
b |2 | | |
s 9 | I |
s s | | |
m|m1-ml lmzm-lm u.1rl:1-n|:a] | o 20 190 4 | I-..sma-nct | | m!MI-I'IHI l-.srl:a-m4 |
NC N5 | | |
e MBS | | |
| | |
7 i, | posompoct | I |
2 - = % | | H
[']m | | |
eiz| e en| e[ | | 120 |
110kB 517 st8 s2 | 110xB : : :
o7 718 ‘@m m | | |
= [wE L w7 W L W | | |
Vi Vi vig vag | | |
) o-n e T | | |
_____________________ _ e e o T |

LA

et A €20
B 110xB
519 e Wk e
219 |_|C Ns 20
= |we = |we Puc.1 Cxema opranusanuu cesa3u no BU kananam.
Vi Vi
- ]
fyg fyg
fa
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[Mpunoxenue /1 (mpomoinkeHuE)

MC N1
ABC

]
.
|
w1

300kB = %
w

8%-P3 B4c-2

fnpg fnpg
frpm fnpm

Puc. 2 lMpucoguHeHue “pa3za—3emns”

MNnc N1
ABC

fpm

Puc. 3 MpucoguHeHue "pasa—¢@a3za”

Sie
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[Ipunoxenue JI (MponomKeHUE)

rC N1
ABC

Al 1 uenv

2 uenb

330xB

fpm

Puc. 4 lpucoguHeHue "@a3a—@asa pa3Hox nuHuld”

Puc. 5 MpucoguHeHue "mpoc — mpoc”
[pumMeyaHue:

H—VcnobHoe obo3HguyeHUe Mecma OKOHYaHUSA zpo3ompocob
Ha nopmane adveliku BJl.
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MNnc N1
ABC

IIpunoxenne M1 (mpoaopkeHUE)

Puc. 6 MpucoguHeHue “@asa—@aza” annapamypd ¢
pPa3genbHEM LCNOJHEHUEM NPUEMHUKd U nepegamuukd.

MpuMeuaHue: fl—cpegHas yacmoma nonocy 4Yacmom nepegamumka,
f2—cpegHas yacmoma noiocw Yacmom npueMHUuKad.

MC N2

ABC

l

s1

B4YC-2

fapg

fnpm

va

Byc-2 BHC-1 BY-F3
fnpg fnpg fnpg
fnpm fnpm fnpm

Puc. 7 "Xecmkull” nepenpuem u napannenoHas paboma

Ba)KHble NYHKTbl AOKYMEHTa MO)XHO HalATu No
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ITpunoxenue J| (IpogonKeHRE)

nc N2
ABC

fnpm fnpm

Puc. 8 [llepenpuem c BbgeneHueM kaHand.

nc N2
ABC
7-18
K NC N2 kK MC N3 f5-16
fil-fiz
9-f10
fi-~2 -8
f3-14 7-18

BYCc-1 BYC¢-3
f3-H# 9-10
f1-12 -z

Puc. 9 BY obxog nogcmaHuuu ¢ BY konanoMm, okanuubawwumca Ha C BY obxoga.
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ITpunoxenue [l (mponomxeHne)

e k MNC N1 2 k NC N3
-4 el 56
19110 ['].,, fl1-112
fir-f1z Q-0
uL][},
c1 A c2
st B 110xB
ot 2
. [1C N2
s W1 = |W2
w1 v2
BYC-F3 BYC-P3
f3-H 7-18
-2 15-16
Puc. 10 Obpabomka omBemBaeHus
i L] [H]_‘ 01J_ czl QJ
A s1 s2 s3
B 21 22 23
C|'|c NS il o
110xB
Ri=75 om [ |R2=75 om [ |R3=75 om
100 Bm 100 Bm 100 Bn

Puc. 11 Obpabomka ombBemBneHus npu omcymcpbuu

BY annapamypa Ha [C omBembBneHus u HebosmoxHocmu
ycmaHoBbku 3aspagumened HQ omnaedHoO onope.
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