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Hacrosimee pykoBoacTBO 1o dKcmutyaranuu (ganee PD) comepXHT CBENEHUS O CUCTUHUKE
ANIEKTpUYEeCcKoi »Hepruu MHOTrodyHKImoHansHoM TE2000 (nmanee cueT4nk) HEOOXOAUMBIEC IS
o0ecrevyeHrs MOJHOTO UCIOIB30BaHUs €r0 TEXHUYECKUX BO3MOKHOCTEH, MPaBUIIbHOM JKCILTyaTa-
[IUU ¥ TEXHHYECKOTO OOCITY)KHBAHHSI.

PaboThl Mo TeXHUYECKOMY OOCIYKMBAHUIO U PEMOHTY CUETYMKA JOJKHBI MIPOBOAMUTH CIie-
[AAJTUCTHI, TPOLIE/IINE CIEIHATBHYIO MOATOTOBKY U UMEIOIINE YOCTOBEPEHUE HA MPABO TEXHHU-
YECKOT0 00CIYy)KMUBAaHMSI U PEMOHTA CUETUYHKA.

1 TpeOoBanus 0e3onacHoOCTH

11 Ilepen oskcruryaranueil HEOOXOAMMO O3HAKOMHUTBCS C  OKCIUTyaTallMOHHON
JOKYMEHTAIMEeH Ha CUETUHK.

1.2 K paboram mo MOHTaxy, TEXHHYECKOMY OOCITYKMBAaHUIO M PEMOHTY CUETYHMKA
JOMTYCKAIOTCS JIMIA, MPOIIEANINE HHCTPYKTAXK MO TEXHUKE OC30MaCHOCTH M MUMEIOIINE KBATH(U-
KaIlMOHHYIO T'PYIITY 10 3JekTpode3onacHoctr He Hke 11 aiis anexrpoycranoBok 10 1000 B.

1.3 Bce paboThl, cBsA3aHHBIE C MOHTAXOM CUETUYHKA, JODKHBI MPOU3BOJIUTHCS TIPH OT-
KJIFOYEHHOU CETHU.

1.4 [Ipu npoBeneHun pabOT MO MOHTaXYy M OOCIYKMBAHHUIO CUETUMKA JOJIKHBI OBITh
coomoaens! TpeboBanus [OCT 12.2.007.0-75 u «[IpaBuna TeXHUYECKON SKCILTyaTallUU IEKTPO-
YCTaHOBOK noTpeduteneit» u «llpaBuna no oxpaHe Tpyzaa npu 3KCIUTyaTaluu 3JIEKTPOYCTaHOBOK.
[To criocoOy 3amuThl YeaoBeKa OT MOPaKEHUsI dJIEKTpUUecKUM TOKoM IIY coOTBETCTBYET TeXHU-
yeckuM TpedoBanusm ['OCT 12.2.007.0-75, TOCT 31818.11-12, TOCT 12.2.091-2012 xnaccy Il.

1.5 CYeTynK COOTBETCTBYET TpPeOOBaHUAM O€30MaCHOCTH TEXHHYECKOTO perjiaMeHTa
TamoxenHoro coro3za «O 0Oe30macHOCTH HU3KOBOJBTHOrO obopymoBanus» TP TC 004/2011,
I'OCT IEC 61010-1-2014 (I'OCT 12.2.091-2012), TOCT 22261-94, TOCT 31818.11-2012 xmacc
3amuThl I1.

2 OnucaHue cYeTYHKA U NpUHIHUIIA €T0 paﬁoTI)I

2.1 Hasnauenue cyeryuka

2.1.1  Cder4uk npegHA3HAYECH:

— IS U3MEPEHUs U MHOTOTapu(HOTO y4yeTa aKTUBHOW U PEaKTUBHOU SHEPTrUU B JBYX Ha-
MIPaBJICHUSAX U YETHIPEXKBAJAPAHTHONU PEAaKTUBHOM SHEPTHUH (BOCEMb KaHAJIOB YUeTa);

— I U3MEpPEeHUs U ydeTa He Tapu(pHUIMPOBAaHHONW aKTUBHOW U PEaKTUBHOM DHEPTUHU C yue-
TOM MOTEPD B JTMHHUH AJIEKTPONEpeaul U CHIOBOM TpaHCPOopMaTope;

— IS BEICHUsI JBYX HE3aBHCHUMBIX MAacCHBOB MPOQUIIS MOIIHOCTH Harpy3ku 0a30BOi
CTPYKTYPHI (B TOM YHCIIE M C YIETOM MOTEPb) JIJIsi aKTUBHOW M PEAKTUBHOW MOIIHOCTH B JIBYX Ha-
MPABJICHUSAX C MMPOTPAMMHUPYEMBIM BpeMEHEM MHTErpupoBanus oT 1 10 60 MUHYT (4eThipe KaHaia
ydera);

— A BEeeHUs JIBYX MAacCHBOB MpOQWIs MapaMeTpPOB ¢ BO3MOXKHOCThIO KOH(UTYpPHPOBa-
HUS KOJIMYECTBa, THMA U GopmaTa XpaHeHus npoduianpyeMbix napamerpos (ot 1 go 48 mapamert-
posB);

— I peruCTpalvd MaKCUMYMOB MOIIHOCTH (aKTHMBHOW M PEaKTHUBHOW B JBYX HampaBie-
HUSX, B TOM YHUCJIE C YYETOM MOTEPh) MO KKAOMY 0a30BOMY MacCHBY MPO(UIIS C UCTIOIB30BAHUEM
JIBEHAIIaTH CE30HHOTO PACIHCaHUs YTPEHHUX U BEYEPHUX MAKCUMYMOB;

— I U3MEPEHUS mapaMeTpoB Tpex(ha3HOH dMEKTPHUUECKOHN CeTH;

— JUIA U3MEPEHMS U HENPEPHIBHOIO MOHUTOPHMHIA IMOKA3aTENEN KauyecTBa AJIEKTPUUYECKON
sHepruu (I1KD) u BegeHMs CTaTUCTUKY MOKa3aTeneil kauecTBa ¢ GOPMUPOBAHUEM CYTOUHBIX TPO-
TOKOJIOB;

— IS yIIpaBJIEHUs HAarpy3KOW MOCPECTBOM BCTPOCHHOTO pesie M (OPMHUPOBAHUS CUTHAJA
YIpaBJICHUS Harpy3Kod Ha KOHOUTYPUPYEMOM HCTIBITATEIFHOM BBIXOJIE IO PA3IMYHBIM MPOTPaAM-
MHUPYEMBIM KPUTEPUSIM;
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— U1 BENICHUS KypHaAJIOB coObITHH, KypHaioB [IKD, xypHanIoB mpoBaJioB M MepeHamnpsi-
KEHHH, ’KYpPHAJIOB MPEBBIIICHUS TOPOTOB MOIITHOCTH, CTATYCHOT'O )KypHaJIa.

2.1.2 B yacTu METPOJOTHYECKUX XapaKTEPUCTUK CUETUHUK YIOBIETBOPAET TPEOOBAHUIM:

— TOCT 31819.22-2012 npu n3MepeHUU aKTHBHOH 3HEPrUM M MOIIHOCTH HPSMOTO U 00-
paTHOTO HampaBJeHus s Kinacca TouHoctu 0,5S;

— T'OCT 31819.21-2012 npu u3MepeHUN aKTUBHON PHEPTUU M MOIIHOCTH MPSMOTO U 00-
paTHOTO HaIpaBJIEHUS JJIs Kjacca TOYHOCTH 1,

— TOCT 31819.23-2012 npu u3MepeHuH peaKTUBHON YHEPTUU M MOIIHOCTH IPSIMOTO U 00-
pPaTHOTO HANpPaBJICHUS JJISl KIIACCOB TOYHOCTH 1;

— T'OCT 30804.4.30-2013 mpu u3MepeHUU IOKa3aTelIe KauyecTBa JJICKTPOIHEPIHHU IS
KJlacca U3MepeHuit S.

2.1.3  Cder4uk MOXeT paboTaTh B PEKUME HEIIPEPHIBHOIO MOHUTOPUHTA ITOKa3aTeNel Ka-
YecTBa AEKTPOIHEPTHH C BEJICHUEM CYTOUHBIX cTatucTuyeckux Tadmun [1IKD u ¢popmupoBanuem
nportokoia ucneiranuii mo 'OCT 33073-2014 nnst kakKIpIX KaJeHAAPHBIX CYTOK, Tiryounoi 40 cy-
TOK.

2.1.4  Cderuuk umeetr MHTEP(DEHCH CBSI3M W MpEAHA3HAYCH I PaOOTHI, KaK aBTOHOMHO,
TaK ¥ B COCTaBE€ aBTOMAaTU3WPOBAHHBIX WH(POPMAIIMOHHO-U3MEPUTEIBHBIX CUCTEM KOHTPOJIS U yue-
ta anekrposnepruu (AUMC KVY3) u B cocraBe aBTOMAaTH3UPOBAHHBIX CHUCTEM JIHCIETYEPCKOTO
ynpasierus (ACY).

2.1.4.1 B obmiem ciyuae, CUETYMK MOKET 00eCIieunBaTh HE3aBUCUMBIN U PaBHOIMPUOPHUTETHBIM
00OMEH J1JaHHBIMU 4epe3 UHTep(deliCHbIe KaHaJIbI I0CTyIA:

— uepe3 ontuueckuit uaTepderic mo 'OCT IEC 61107-2011;

— uepe3 aBa uHTEpdeiica RS-485;

— Yepe3 paguoMojieM I cBsi3u ¢ TepmuHaioM (RF2);

Yyepe3 OJMH U3 BCTPOCHHBIX MarucTpaibHbiX uHTEpdeiicoB (PLC, GSM, UMTS, LTE,

NBIoT ZigBee (RF1), Wi-Fi, Ethernet).

O6men uH(opmanueil mo BceM uHTepdelicaM CBA3M HE BIUAET HA PE3yJIbTaThl U3MEPEHUH,
BBITIOJTHSAEMBIX CUCTIUKOM.

2.1.4.2 B cueTunK BHYTpEHHEW YCTAaHOBKH MOXKET OBITh YCTAHOBJIEH JOTOIHHUTEBHBIA CMEHHBIN
UHTEpPENUCHBIH MOTYJb, UMEIOINHA YHU(PUIIMPOBaHHBIE FA0APUTHBIE U YCTAHOBOUHBIE Pa3Mephl, JJIs
obecrieyeHust yIaIeHHOro ocTyma K uaTepdericy RS-485 cuerunka uepes cetn: PLC, ZigBee, GSM,
UMTS, LTE, NB-loT, Ethernet, Wi-Fi.

2.1.5 Ilpu paboTe B cocTaBe aBTOMATU3UPOBAHHBIX CUCTEM CUETYHK IMOJJIEPKHUBAET Clie-
JIYIOITUE TIPOTOKOJIBI OOMEHa:

— ModBus-niono6ubIit, COT-4TM.02-COBMECTUMBI TPOTOKOT;

— TOCT P 58940-2020 (CITOADC) ¢ TpancnopTasiM ypoHem HDLC;

— ModBus RTU;

KananbHbIi TaKETHBIH MTPOTOKON cucTeMbl «Ilupamugay.

HpOTOKOJ‘I CIIoASC (DLMS/COSEM) cootBerctByetr ctannapty ITAO «Poccetn» «Ilpu-
OOpbI ydyeTa IeKTpHUUecKoi sHepruu. TpedoBaHUs K HH(POPMAIIMOHHON MOJeT OOMEeHa JaHHBIMU
(Bepcus 2)».

Cuerunk npu paboTe B cocTaBe cucTeM cOopa M NepeAayd JaHHBIX 3JIEKTPOIHEPTHH IMO-
JepKUBACTCS KOHTpOJUIEpaMHd MHOTOQYHKIMOoHanbHBIME  SM160, SM160-02, SM160-02M,
YCIIA 9KOM-3000.

2.1.6  Cyerymk MOXET NMPHUMEHATHCS KaK CPEJICTBO KOMMEPUYECKOTO HIIM TEXHUYECKOTO
yuyeTa 3JeKTPUUECKOi SHepTruu Ha MPEANPHUATUAX MPOMBIIUIEHHOCTH U B SHEProcucTeMax, ocylie-
CTBIIAITH Y94€T TTOTOKOB MOIITHOCTH B YHEPTOCHCTEMAaX U MEKCHCTEMHBIX ITEPETOKOB.

2.1.7 3anuch cueTuMKa MPH €ro 3aKa3e M B KOHCTPYKTOPCKOW JTOKYMEHTALUU JPYrou
NPOAYKIIMH JTOJDKHA COCTOATH: W3 HAMMEHOBAHHS CYETYHMKA, YCIOBHOTO OOO3HAYECHWs BapHaHTa
UCIIOJIHEHUS CYETUHMKA, YCIOBHOTO 0003HAUYEHUS! BCTPAUBAeMOro MHTep(EHCHOro MOaYIs, YCIIOB-
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HOro 0003HAa4YeHMsI yCTaHABIMBAEMOTO JOIMOJHUTEIBHOIO CMEHHOIO MHTEpGEHCHOro MOIyNs M
HOMEpa TEXHUYECKUX YCIOBHI.

[Tpumep 3anucu cuérunka: «CUETYUK DIIEKTPUUYECKOW HHEPrUM MHOTO(YHKIIMOHAIBHBIN
TE2000.XX.YY.ZZ ®P/JIC.411152.007TY», roe:

— XX - ycnoBHoe 0003HaYeHHE BapUaHTa UCIIOJIHEHUS CYETYMKA B COOTBETCTBUH C

Tabimuen 1;

— YY — ycnoBHOe 0003HAYCHHE BapHAHTA UCIIOJHEHUS BCTPANBaeMOT0 HHTEP(EHCHOTO

MOJIyJISI B COOTBETCTBUU C TAOJIHIICH 2;

— ZZ — ycnoBHOe 0003HauY€HHE BapHaHTa UCIIOJHEHHS YCTaHABIMBAEMOI'O JOMOJIHUTEb-

HOT'O CMEHHOTO MHTEepP(EHCHOr0 MOAYIISI B COOTBETCTBUU C TaOHIIeH 3.

CuéTunKy HapyKHOW YCTaHOBKM BapuaHTOB ucnoiHeHus 40-41, (tabnuua 1) mocraBnstoTcs
C TepMHUHAJIaMU B JIByX BapHaHTaX HCIIOJIHEHHUS, YTO B SIBHOM BHJIC JOJDKHO YKa3bIBaThCs IPU 3a-
Kase:

— TEI121.02 ¢ nuTtaHreM OT CeTU MEPEMEHHOIO TOKA U C PE3EPBHBIM MUTAHUEM OT JIBYX aJl-
KaJIMHOBBIX OaTapeil WM JByX aKKyMYJISITOPOB TUIIOpa3zmMepa AAA;

— TE121.02/1 Ge3 UCTOYHUKA CETEBOTO IEKTPONUTAHUS U C TUTAHUEM TOJBKO OT JIBYX aJ-
KaJTMHOBBIX OaTapei WK JBYX aKKyMYISTOPOB THIOpa3Mepa AAA;

— TE121.03 ¢ nmuTtaHueM TOJIBKO OT JABYX ATKAJTHMHOBBIX OaTapel MU JBYX aKKyMYJISITOPOB
tunopasmepa AAA unu uepes pazbem USB tumna C.

TepMuHan MOkeT ObITh APYroro TUIA WM HE BXOIHUTh B COCTaB KOMILIEKTA MOCTaBKU IO
TpeOOBAHUIO 3aKa3UMKa.

[TIpumepsl 3anucu cUETUMKA!

— «Cuyérunk  osnexTpuyeckod osHeprun  MHorodynknuonaneHerii  TE2000.40.00.00
OPJIC.411152.007TY ¢ tepmunanom TE121.02»;

— «Cuérynk  snekTpuyeckol sHeprun  MHorodyHkiuoHansHbeli  TE2000.41.05.00
OPJIC.411152.007TY ¢ tepmunanom TE121.02/1»;

— «Cuyérynk  osnexTpuyeckod osHeprum  MHorodyaknuonanpHeii  TE1000.41.17.00
OPJIC.411152.007TY 6e3 TepMuHaIaY.

2.2 Caeznenus o cepTuUKaIK

2.2.1  ]Jlexmapamus 0 COOTBETCTBHMHU TPEOOBAHUSM TEXHUYECKHX PETJIaMEeHTOB TaMokeH-
Horo coto3a TP TC 020/2011 «2nekTpoMarHuTHasE COBMECTUMOCTh TEXHHUYECKUX cpelacTB» u TP
TC 004/2011 «O 0€30MacHOCTH HU3KOBOJIBTHOTO 00opynoBaHus»
EADC Ne RU I-RU.PA01.B.00303/21, 3apeructpuposantas OO0 «T3D» co cpokoM AeiCTBHS M0
15.02.2026 r.

2.2.2 Cepruduxar o0 yTBEp)KICHHUU THUMA CPEICTB M3MepeHUH «CUeTUMKH 3JeKTpude-
ckoif sHeprun MHoropyHkunonaiapabie TE2000» No 83048-21 neiictButenen g0 15.09.2026 r. Pe-
TUCTpallMOHHBIM HOMep B DenepanbHOM MHPOPMALMOHHOM (hOHJE MO 00ECHeUeHHUIO €IMHCTBA
n3mepenuii Ne 83048-21.

2.3 BapuaHThl UCTIONTHEHUS CUETYNKA

2.3.1 B MOAenpHBIA PSJl CYETYMKOB BXOJSAT CUCTUYMKH, OTIIMYAFOIINECS: HOMHHAIHHBIM
(6a30BBIM) TOKOM, HOMUHAJIBHBIM HalpsKEHUEM, KJIacCOM TOYHOCTH, HAJIMYUEM BCTPOCHHOTO pe-
Jie YIpaBJieHUs HArpy3Kod, HAJTMYMEM PE3epPBHOTO OJIOKA MUTAHHS, HAIMYHEM PaTHoMOJIeMa JUIs
CBSI3U C TEPMHUHAJIOM, THIIOM BCTPAaUBaeMOTo MHTEPPEHCHOr0 MOAYIs, THUIOM YCTaHOBJIEHHOTO
JOTIOJTHUTEIFHOTO CMEHHOTO WHTEPPEHCHOTO MOMAYIS M CIIOCOOOM TOAKIIOUEHHS K JJIEKTpHYE-
ckoif cetn. CUETUMKHU BCEX BAPHAHTOB MCIOJHEHUS UMEIOT U3MEPUTENIb MATHUTHOTO I0JIsl TIOBBI-
nIeHHOW WHAYKIHUU. CYETYNKM HEMOCPEICTBEHHOTO BKIIOYECHHUS MUMEIOT JaTYMK TOKA B HYJIEBOM
npoBojie. BapuaHThl HCMIOTHEHUS CYETYMKOB MpHUBEAeHBI B Tabnuue 1. Tumsl BCTpauBaeMbIX WH-
TepPEeHCHBIX MOYJICH MPUBEICHBI B Ta0ymIle 2. THITBI TOTOTHUTEIBLHBIX CMECHHBIX HHTEPEHCHBIX
MoJyJel npuBeAeHbl B Tabuuie 3. ['abapuTHbIE YePTEKU U YCTAHOBOYHBIE pa3Mephbl CUETYNKOB B
Pa3IMYHBIX KOPITycax MPUBEACHBI B MPUIOKEHUN A, BHEITHHWHA BHJI Ha pucyHkax 1-3. CueTumku
Hapy>KHOW YCTAaHOBKH UMEIOT PACIICIUICHHYIO apXUTEKTYPY, U COCTOST U3 JIBYX OJIOKOB:
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CHapyku nomenieHus (Ha ¢acaje 37aHus WM Ha OTOPEe JTUHUHU AJICKTPOIIepeaadn );

— YIJAJIEHHOIO TEpPMMHAJA, YCTAHABIMBAEMOI'O BHYTPU IIOMEUICHMS, BBIIOIHSIOIIETO

(GYHKLHMIO yIalleHHOTO YCTPOMCTBAa MHANKAIIUH U YITPABICHHSI CYETUHKA.

Ta6ymma 1 - BapuanTs! ucnionaeHus cuerankon cepun TE2000

Homi- Knacc
YcnoBHOE HaJIbHBIN u roaHocTH PezepBnsiii| Paano-
o0o3HavyeHHe | (MaKcH- OMHHAIILHOT | MBMEPCHIL | popo | Ghok mu- | momem Hamane
cqeTIIKa MaTbHb) Hanpspkenue, B aKTI/IBHOI/I/v AL (RF2) RS-485
ToK, A pEaKTUBHOU
SHEPrHH
C4YeTYuKHM BHYTPEHHEH YCTAHOBKHU
TE2000.00 5(10) 0,55/1,0 - + + 2
TE2000.01 5(10) 3x(57,7-115)/ | 0,55/1,0 - + - 2
TE2000.02 1(2) (100-200) 0,55/1,0 - + + 2
TE2000.03 1(2) 0,55/1,0 - + - 2
TE2000.04 5(10) 0,55/1,0 - + + 2
TE2000.05 5(10) 3x(120-230)/ | 0,55/1,0 - + - 2
TE2000.06 1(2) (208-400) 0,55/1,0 - + + 2
TE2000.07 1(2) 0,55/1,0 - + - 2
TE2000.20 5(100) 1/1 + - + 1
TE2000.21 5(100) | 3x(120-230)/ 1/1 - + 1
TE2000.22 5(100) (208-400) 1/1 + - - 1
TE2000.23 5(100) 1/1 - - - 1
CueT4YNKHN HAPYKHOH YCTAHOBKH
TE2000.40 5(100) 1/1 + - + -
TE2000.41 5(100) | 3x(120-230)/ 1/1 - - + -
TE2000.42 5(100) (208-400) 1/1 + - - -
TE2000.43 5(100) 1/1 - - - -
Cuyerunkm s yeranoBku Ha DIN peiiky
TE2000.60 5(10) 0,55/1,0 - + + 2
TE2000.61 5(10) 3x(57,7-115)/ | 0,5S/1,0 - + - 2
TE2000.62 1(2) (100-200) 0,55/1,0 - + + 2
TE2000.63 1(2) 0,55/1,0 - + - 2
TE2000.64 5(10) 0,55/1,0 - + + 2
TE2000.65 5(10) 3x(120-230)/ | 0,5S/1,0 - + - 2
TE2000.66 1(2) (208-400) 0,55/1,0 - + + 2
TE2000.67 1(2) 0,55/1,0 - + - 2
TE2000.80 5(80) 3x(120-230)/ 1/1 - - + 1
TE2000.81 5(80) (208-400) 1/1 - - - 1
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Tabmuma 2 — Tumsl BcTpauBaeMbIX HHTEP()EHCHBIX MOTYIICH

YcaoBHoe HaumenoBanue
0003HAYCHHUE MOTYJIS
00 OTtcyTcTBUE HHTEPPEHCHOTO MOJTYJIS
01 Kommynukatop GSM TE101.02.01A, (cets 2G)
02 Mounem PLC
04 Kommynukatop 3G TE101.03.01A, (cetb 2G+3G)
05 Mopnem Ethernet*
08 Moaem ISM M-4.03T.0.102A (ZigBee 2400 MI ')
10 Kommynukatop Wi-Fi TE102.01.01A
11 Kommynukatop 4G TE101.04.01A, (cetb 2G+3G+H4G)**
12 Kommynukatop 4G TE101.04.01A/1 (cetb 2G+3G +4G)***
13 Kommynukatop NBIoT TE101.01.01A (cers 2G+4G NBIoT)
14 Kommynukatop NBIoT TE101.01.01A/1 (cetb 4G Tosibko NBIoT)
15 Monem LoRaWAN M-6(T).ZZ.ZZA
16 Monaewm Bluetooth M-7(T).ZZ.ZZA
17 Mogaem PLC/ISM TE103.01.01A
19 Kommynukatop 4G TE101.04.01A/2 (cetb 2G+4G, ner CSD)****
20 Kommynukarop Wi-Fi TE160.01.01A (Wi-Fi-Mesh)
21 Monem G3 PLC TE104.01.01A
*Tonbko aiist cueTunka yctaHoBku Ha DIN peiiky
** - MakcumanbHas ckopocTb B cetn 4G 150 MoOut/c
*** - MakcumanbHas ckopocTh B cetu 4G 10 Mour/c.
**x* - MakcumaibHas ckopoctb B cetd 4G 10 Mowut/c. Her kanana CSD

Tabnuna 3 — Tunsl JOMOIHUTEIBHBIX CMEHHBIX HHTEP(EHCHBIX MOYIEH I CYETYUKOB BHYT-

PEHHEH YCTaHOBKH

YcaoBHoe HaunmenoBanue
0003HaYeHHE MOTYIIS
00 OTtcyTcTBHE MHTEP(PEHCHOTO MOIYIIS
01 Kommynukatop GSM TE101.02.01, C-1.02.01 (cets 2G)
02 Monem PLC M-2.01(T).01 (ogrOda3HbIi)
03 Monem PLC M-2.01(T).02 (tpexda3ubiii)
04 Kommynukatop 3G TE101.03.01, C-1.03.01 (cets 2G+3G)
05 Mognewm Ethernet M-3.01(T).01
06 Mogaem ISM M-4.01(T).ZZ (430 MTI'n)
07 Monem ISM M-4.02(T).ZZ (860 MI'n)
08 Mogaem ISM M-4.03T.0.112 (2400 MI'r)
09 Monewm onrtnyecknii M-5.01(T).ZZ
10 Kommynukarop Wi-Fi TE102.01.01, C-2.01.01
11 Kommynukatop 4G TE101.04.01, C-1.04.01 (cetp 2G+3G+4G)*
12 Kommynuxkatop 4G TE101.04.01/1, C-1.04.01/1 (cets 2G+3G +4G)**
13 Kommynukatop NBIoT TE101.01.01 (cets 2G+4G NBloT)
14 Kommynukartop NBIoT TE101.01.01/1 (cets 4G Tosibko NBIoT)
15 Monem LoRaWAN M-6(T).ZZ.ZZ
16 Mogpewm Bluetooth M-7(T).ZZ2.Z2Z
17 Monem PLC/ISM TE103.01.01 (ogHo(ba3HbI#H)
18 Mopem PLC/ISM TE103.01.02 (Tpexda3Hbiii)
TE2000 Pyxosodcmeo no sxcnayamayuu. Yacme 1 8
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[Tponomkenne TabIUIBI 3

YcnoBHOE HanmenoBanue
0003HAYCHHUE MOTYJISI
19 Kommynukarop 4G TE101.04.01/2 (cetb 2G+4G, et CSD)
20 Kommynukarop Wi-Fi TE160.01.01 (Wi-Fi-Mesh)
21 Monem G3 PLC TE104.01.01 (ogHOda3HBIi)
22 Mogaem G3 PLC TE104.01.02 (Tpexda3HbIii)
[Tpumevanus

1 ZZ — BapuanT ucrnoyiHeHus: UHTEP(HEHCHOTO MOy

2 B cyeTuyMku MOTYT YCTaHABJIMBATHCA JIOTIOJHUTENbHbIE CMEHHbIE WHTep(delcHbIe
MOJTyJIH, HE TIPUBEICHHBIC B TAOJIUIE 3 CO CIEAYIOMIMMHU XapaKTePUCTUKAMU:

— IpU NUTAaHUM OT BHYTPEHHErO0 MCTOYHMKA CUETYMKa C HampsikeHuem 12 B motpeb-
JIIEMBIN TOK He J0JbKeH mpeBbimaTh 200 MA,;

— TIpU NUTAaHUU OT BHEIIHEr0 HMCTOYHHMKA BEIMYMHA HANpPSDKEHUS HM30JSIMU IIereit
unTepdeiica RS-485 moaynst ot ueneit sanekrponutanus gowkHa 06T 4000 B (cpennexBan-
paTHuecKoe 3HaYeHHE B TeUeHHEe | MUHYTHI).

3 * MakcumanbHas ckopocth B cetu 4G 150 MoGwut/c.

4 ** MakcumaibHas ckopocTh B cetu 4G 10 Mout/c.

2.3.2 CderydwK NOpegHA3HAYEH JUII MHOTOTapu(HOro ydera SJEKTPUUECKON JHEPrUu B
TPEX M YETHIPEXIIPOBOAHBIX CETSIX MepeMeHHoro Toka yactotoi (50 * 2.5) I'u, ¢ HanpskeHueM
3x(57,7-115)/(100-200) B wmmu 3x(120-230)/(208-400) B, HOMHHAIBHBIM (MaKCHMAJIbHBIM) TOKOM
1(2) A, 5(10) A, 6a3oBbiM (MakcuManbHBIM) TOKOM 5(100) A nmu 5(80) A.

2.3.3  TloakiroueHue cYeTUYHKA K CETH TIPOU3BOIUTCS:

— uepe3 u3MepuTensHbie TpanchopmaTopsl Hanpsokerus 1 Toka (TE2000.00 — TE2000.07,
TE2000.60 — TE2000.67);

— 4Yepe3 HEMOCPEICTBEHHOE TMOJKIoueHne Mo Hampsbkenuto u Toky (TE2000.20 —
TE2000.23, TE2000.40 — TE2000.43, TE2000.80, TE2000.81).

2.3.3.1 CxeMbl MOAKIIOYEHUS CUETYMKA K AJIEKTPUYECKOW CEeTH MPHUBEICHBI B MPUIOKEHUH b.
Cxema MoJIKIIFOUEHHsI CYUETYMKOB K KOMITBIOTEPY NMPUBEICHA B IPUIOKEHUH B.

2.3.3.2 Cyerunk ¢ HOMHUHAIBHBIM Hampspkenuem 3x(57,7-115)/(100-200) B mMokeT HCHons30-
BaThCS HA MOJKIIOYEHUSX ¢ HOMUHAIBHBIMU (ha3HBIMH HaIMpsDKEHUMU U3 psina: 57,7, 63,5, 100, 110,
115 B;

2.3.3.3 Cuerunk ¢ HOMHUHATBbHBIM HampspkeHnem 3%(120-230)/(208-400) B MoxeT HCHONB30-
BaTbCs, KaK C M3MEPHUTENFHBIMU TpaHCPOpPMATOpaMH HampsDKeHUs, Tak ©W 0e3 HHUX Ha
MOJIKITFOYEHUSX ¢ HOMHHAIBHBIME (pa3HBIMU HampsbkeHusMu u3 psina: 120, 127, 173, 190, 200, 220,
230 B.

2.3.3.4 CyeT4ynK HEMOCPEICTBEHHOTO BKJIIOUEHHS HE YYBCTBHUTENEH K MOCTOSIHHOW COCTaBIISIIO-
el B 1IEMU MEPEMEHHOTO TOKa M MOKET HMCIOJIB30BAaThCs HA TIOJKITFOYEHUSX ¢ HOMUHAIBHBIMU (a3-
HBIMU HanpsbkeHusiMu 13 psaa: 120, 127, 173, 190, 200, 220, 230 B.

2.3.4  Cyer4yuK NpPOM3BOJIUT MHOTOTapU(HBINA yuyeT aKTUBHOW M PEaKTHUBHOM JIEKTpHUe-
CKOHM 2HEpPIruy MpsIMOro M OOpaTHOTO HaNpaBICHUS U YETHIPEXKBAJPAHTHON PEaKTUBHON 3HEPIUU
(BoceMb KaHANOB y4eTa) W KOH(HUTYpUpyeTcs Ui pabOThl B OJHOHAIIPABICHHOM peXHMe (TISITh
KaHaJIOB y4€Ta) U YYUTHIBAET:

— aKTUBHYIO SHEPTHUIO IPSMOro U 0OpaTHOTO HaNpaBJIeHHs, KaK aKTUBHYIO SHEPIHIO MPSIMOTO
HarpaByieHus (y4eT o MOAYJIIO HE 3aBUCUMO OT HaIlpaBJICHUS TOKA B KaXI0H (asze ceTH);

— PEaKTHBHYIO PHEPTUIO MEPBOr0 U TPETHETrO KBAJpaHTA, KaK PEAKTHUBHYIO YHEPTHIO IMpsi-
MOT0 HallpaBJIeHUs (MHAYKTUBHAs HAarpy3Ka);

—  PEaKkTHUBHYIO SHEPTHI0 YETBEPTOr0 M BTOPOTO KBaJIpaHTa, KaK PEaKTUBHYIO SHEPTUi0 00-
paTHOTO HampaBieHUs (EMKOCTHAs Harpy3kKa).
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PaboTa cueTunka B OJHOHAITPABJICHHOM PEXKHUME BO3MOKHA TOJIBKO HAa JIMHUAX C IIOTOKOM
SHCPTHUU B OJHOM HaAIIpABJICHUH. HpI/I 9TOM HCKIIFOYACTCA BO3MOKHOCTH UCKAKCHHUA YUCTa IIPHU HC-
IMPaBUJIbHOM IIOJAKITIOYCHUH TOKOBBIX I.[el'[eﬁ CUCTYHKA.

2.3.5 Cuerynk MOXET KOH(UTYpUPOBATHCS JUIsl pabOTHI B PEBEPCHOM pEeXHME 0e3 mepe-
KITIOUCHHS] TOKOBBIX IICTICH U BECTH M3MEPEHHUE U y4eT ¢ OOpaTHBIM 3HAKOM (B KaHajaX MPOTUBO-
TIOJIOXKHOTO HAIIPABJICHHUS).

2.3.6  Cuerynk MOXeT KOH(UTYpUPOBATHCS ISl MOJIKIIOYCHHS K Tpexda3zHoil Tpexmpo-
BOJIHOM CETH 110 cxeMe ApOHa, KaK JIBYX3JIEMEHTHBIN.

24 OYHKIIMOHATBHBIE BO3MOKHOCTH
24.1  Tapudukamus u yuyeT d3HEpruu

2.4.1.1 CyerurK BeJeT MHOTOTapU(HBIA Y4€T aKTUBHOW M PEAKTUBHOM YHEPTUU IMPSIMOTO U 00-
PaTHOTO HANPAaBJICHUS M YETHIPEXKBAIPAHTHON PEAKTUBHON PHEPIUU B BOCBMH TapU(HBIX 30HaX (Ta-
pudsr T1-T8 u cymma no BceM Tapudam), M0 BOCBMU TUTIAM JHEW (NOHEACTHHHK, BTOPHUK, Cpela,
4eTBepr, MATHHULA, CyO00Ta, BOCKpECEHUE, NPa3AHUK) B ABEHAALATH ce30Hax. Ce30HOM sIBISIETCS Ka-
JeHaapHbIi Mecsl roaa. Juckper tapudHoil 30HbI cocTapnser 10 munyt. UepenoBanue TapuQHbIX
30H B CyTKax OrpaHUYEHO YUCIIOM JECATUMHUHYTHBIX UHTEPBAJIOB B CyTKaxX M cocTaBisieT 144 uHTtep-
BaJIa.

2.4.1.2 TapuukaTtop cyeTYMKa HCIONB3YEeT aKTUBHOE TapU(PHOE pacluCaHUE, pPACHHCaHHe
Npa3IHIYHBIX THEH U CIHCOK TepeHECEeHHBIX qHEeH. CIHMCOK MepeHeCeHHBIX THEW MO3BOIISICT H3MEHUTh
TapupHKAIIMIO TIO TUITY JTHS, HE U3MEHsS TapudHOro pacnucaHus (Harpumep, padouas cyoboTa, KOTo-
past JOJKHA TapU(PUIUPOBATHCS KAK BTOPHUK).

Kpome akTHBHOTO Tapu(pHOTO pacHUCaHHs B CUETYHK MOXKET OBITh BBEJIEHO IMACCUBHOE Ta-
pudHOe pacrucaHue, KOTOPOe BCTYNAET B CHIIy (CTAHOBUTCSI aKTUBHBIM) HIIM 1O MHTEp(hEHCHOMH
KOMaH/Ie WJIH 110 33JJaHHOMY BpEMEHHU.

2.4.1.3 Cueruuk BeZieT HeTapuHUIIMPOBAHHBIN Pa3eIbHBIIN M0 KOKA0H (paze ceTu ydeT sHepruu
(aKTMBHOH B JIByX HAIPaBJICHHUAX U YETHIPEXKBAIPAHTHON PEAKTUBHOM SHEPIHHU), HETApU(UINPOBAH-
HBIN y4eT SHEPTUH C yYETOM aKTUBHBIX U PEAKTUBHBIX MOTEPH B JIMHUM JIEKTPONEPEIaud U CHIIOBOM
TparchopMaTope U HeTApU(PHUIIMPOBAHHBINA YUET YKCIa HMITYJILCOB, TIOCTYMAONIMX OT BHEITHUX YCT-
POMCTB MO M(POBBIM BXOJAM.

2.4.1.4 B cyerunke (popMHUPYIOTCS CIEIYIOIIME apXHUBbl YUYTEHHOM SHEPrHH, TOCTYIHBIE Yepe3
UHTEP(ENCHI CBA3M:

— Bcero ot copoca (HapacTarouuii uTor);

— 3aTeKywue cyTku U 180 npeaplaymmx cyTok;

— Ha Havayo TeKymux U 180 npeaplaymux CyTok;

— 3a TeKyIui Mecsal ¥ 36 npeablayIIuX MECALEB;

— Ha Hayaso TEKYyIIEero Mecsua u 36 mpeablIyIux MecsLeB;

— 3aTekymui ron u 10 npeapaymux Jer;

— Ha Hayaso Tekyuero roaa u 10 nmpeapiaymux JieT.

3Ha4YCHUs] YYTCHHOH DJIEKTPUYECKON DHEPTUU C HApaCTAIONIMM HTOTOM CYMMAapHO W pa3-
JIeNbHO 10 Tapudam, (pUKCUpYIOTCS Ha Hayaso KaxJslx cyTok (00 wacoB 00 muuyTt 00 cexyHn).
3HaveHMsI YITEHHOHN DJICKTPUYECKON SHEPTUH Ha KOHEI[ TOCIeAHEro (MPeabIAyIero) mporpaMMu-
PYEMOro pacyeTHOro nepuoza (Mecsua) GUKCUPYIOTCS Ha HAyajo MEPBBIX CYTOK, CIEAYIOIIUX 3a
TIOCJIETHAM MTPOTPAMMHUPYEMBIM PAaCUETHBIM TIEPHOIOM), CyMMapHO | TI0 TapH(HBIM 30HAM.

ApPXUBBI SHEPTHH 32 TOJIbI, MECSIIBI M CYTKU BEAYTCS C IMKINYECKOH Mepe3anuchio, HaunHas
C CaMOr0 paHHEro 3HAYCHUSI.

2.4.1.5 Ha namkaTope cu4€ryrka MOTYT OTOOPaKaThCs CIIEAYIONINE ApXUBBI YITCHHON SHEPTUH:

— Bcero ot copoca (HapacTaroIui UTor);

— 3a TeKyIlue: roJl, MecsI, CYTKH;

—  3a IpenblIyIIHe: roJl, MecsIl, CyTKH;
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— Ha HayvaJo TeKYIIUX: roja, MecsIa, CyToK;

— Ha HAyYaJIo MPEAbIIYIUX: MECSIa, CYyTOK.

2.4.1.6 B cueTunk MOXXET OBITh BBEJACHO HAYAIIO PACUYECTHOTO IMEpUOJa OTIMYHOE OT IEPBOTO
yrcna mMecsna. [Ipy 7ToM B MEeCSIYHBIX apXUBax dHEPruu OyneT GUKCHPOBATHCS SHEPTHS 32 PACUCTHBIN
NEepHOJl M Ha HA4aJI0 pacueTHOro nepuoaa. Ha3Banue pacuetHoro mepuosa OyneT coBmaaarh C Ha3Ba-
HHEM Mecslla Hayajia pacueTHOro neproia. [ '0/JoBbie apXuBbI OYIyT HAUMHATHCS HE C TIEPBOTO STHBapS,
a co JTHs Havyajia pacyeTHOTo MepHoa.

2.4.1.7 CueTunk MOXET KOH(UTYpHPOBATHCS Uil pabOTHl B OAHOTapH(PHOM peKUMe, HE 3aBH-
CHMO OT BBE/ICHHOTO TapudHoro pacrucanus. [Ipu sTom yuer sHeprum Oyaer Bectuch 1o tapudy 1.

2.4.2  Tlpoduiau MOITHOCTH HArPy3KH

2.4.2.1 CyeT4uk BeZIET /IBa YEThIPEXKAHAIBHBIX HE3aBUCUMBIX MAaCCHBA MPOQUIIS MOIIIHOCTH Ha-
Ipy3Ku 0a30BOI CTPYKTYPBHI C IPOrPaMMHPYEMbIM BpEMEHEM MHTETpupoBaHus oT 1 1o 60 MUHYT 115t
AKTHBHOW M PEaKTUBHOM MOIIHOCTH MPSAMOro U obparHoro HanpasieHus. CTpykTypa u pazmep 0azo-
BOI'O MacCHBa HE KOH(UTypHUpYEMbIE U MOJHOCTHIO COOTBETCTBYIOT CTPYKTYpE M pa3Mepy 0a30BOro
MaccuBa npouIst CUYETUMKOB cepuii COT-4TM..., [ICY-4TM...,
COb-1TM...

[Ipumeuanue — /[ BceX CYETYMKOB HEMOCPEACTBEHHOI'O BKJIIOYEHHSI M JJISi CUETUYHUKOB
TpaHC(OPMATOPHOTO BKIIIOUCHUS HA MOJKIIOUYCHUSX C HOMHHAIBHBIMUA HANPSKESHUSIMU
3%(100-115)/(173-200) B BpeMs: HHTErPUPOBAHMS MOIIHOCTH MOXET IPOrPaMMHUPOBATHCS TOJIBKO
B quanasone oT 1 10 30 MuHyT.

2.4.2.2 Kaxnpiit MaccuB po(uiisi MOIIHOCTH MOXKET KOH(HUTYPUPOBATHCS ISl BEJCHUS TPOQH-
JIs1 MOIITHOCTU HAarpy3Kd C YU4€TOM aKTHBHBIX U PEAKTUBHBIX MOTEPh B JIMHUU DIIEKTPOIIEPEAaY U CH-
JIOBOM TpaHc(hopmaTope co BpeMeHeM UHTerpupoBanus oT 1 10 30 MUHYT.

2.4.2.3 I'myObuna XxpaHeHusi 0a30BOro MaccuBa MpoQuiis, B 3aBUCUMOCTH OT BPEMEHH MHTEIPH-
poBaHus1, IpuBenieHa B Tabimue 4. /laHHple MaccuBa POGHIIA TOCTYITHBI TOJIBKO Yepe3 HHTepdeiichl
CBSI3H.

Tabnuna 4 - ['mybuna xpaneHus: 6a30Boro MaccuBa mpoQuisi MOIIIHOCTH HArPy3KH

Bpems unterpupoBanusi, MUHyT | [11yOuHa XpaHeHUs, 4acoB I'nmy6uHa XxpaHeHus1, CyToK
1 134 5,5
2 264 11
3 390 16,2
4 512 21,3
5 630 26,2
6 744 31
10 1170 48,7
12 1365 56,8
15 1638 68,2
20 2048 85,3
30 2730 113,7
60 4096 170,6

243  Ilpoduns mapameTpoB

2.4.3.1 Cuerunk, Hapsay C JAByMs Oa30BBIMM MacCHBaMU MpPO(UIS MOIIHOCTH Harpy3ku
(. 2.4.2), BeneT 1Ba HE3aBUCHMBIX MacCHBa PO MMapamMeTpoB (Iajiee - paclIMpeHHbIE MAaCCHBBI
npoduIIs WIM TPETUil U YeTBEPTHI MacCHBbI POGUIIS) C IPOrPaMMUPYEMBIM BPEMEHEM HMHTETPUPO-
BaHus OT 1 10 60 MUHYT.

2.4.3.2 Kax/plii paclIMpeHHBI MAaCCUB MPOQHIST MOXKET KOH(DUTYPHPOBATHCS B YacTH BHIOOpA
KOJIMYECTBA W TUMAa MNpoQUIMPYeMBIX TapaMeTpoB, a Tak ke (opmara XpaHEHUs
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JTaHHBIX. UKCIIO KaHAJIOB paclIMPEHHOTO0 MacCHBa MPOGMIIS MOXKET MPOrpaMMHUPOBATHCS B Hara30He
ot | 110 48, a TunbI NpopUIMPYEMBIX TapaMeTPOB BHIOMpaThCs U3 Tabiuis! 5. Kpome Toro, B pacim-
PEHHOM MAacCHBE MOTYT IIPO(QUIMPOBATHCA BCE YETHIPE MOIIHOCTH, KaKk M B 0a30BbIX MaccuBax. [Ipu
BBIXOJIC C HPEIIPHUITUSI-U3TOTOBUTENS TPETUH MacCHB MPOQIIIs KOHPUTYPUPYETCS KaK BOCBMHU Ka-
HAJIBHBINA 7151 YeThIpex morrHocTen (P+, P-, Q+, Q-), Tpex daznupix Hanpsokenuit (Ud 1, Ud2, Ub3) u
TeMIepaTypbl; Bpemsi HHTerpupoBanusi 60 MUHYT, cTpykrypa | (rmyOmna xpanenust 910,2 cyTok).
YerBepthiii MaccuB Npoduiist KoHGUTypupyeTcst Kak 40 KaHAIBHBIA U MPEACTABISIET cO00M MpoduiIb

[apaMeTpOB KayeCTBa AIEKTPOIHEPTUU CO BPEMEHEM UHTErpUpOBaHUs 10 MUHYT 110 yMOJTYaHUIO.

Tabnuna 5 - Tunel npo@uIMpyeMbIX TapaMeTPOB Ui PACIIMPEHHOT'O MAaCCUBA MPOPUILS

HaumenoBanue napamerpa O6o3Ha-
YeHUE
1 AKTUBHas MOIIHOCTb IPSAMOIO HalpaBieHus Mo cymme a3z P>+
2 AKTHBHas MOIIHOCTb OOpPAaTHOrO HaMpaBieHus Mo cymme a3 P> -
3 PeakTuBHas MOIIHOCTH IPSMOTO HaIpaBJIECHUs IO cymMme (a3 QY+
4 PeakTHBHas MOIIHOCTh OOPAaTHOT'O HAMpaBJIECHUsA O cymme (a3 QY-
5 AKTHBHasi MOIIIHOCTh IPSIMOTO HampasJieHus no ¢asze 1 P1+
6 AKTHBHasi MOIIIHOCTH 0OpAaTHOTO HampaBiIeHus 1o ¢ase 1 P1-
7 PeakTuBHAs MOIIHOCTB MPSMOTO HAaMpaBiIeHUs 1o ¢aze 1 Q1+
8 PeakTuBHAs MOIIHOCTH OOPATHOTO HaMpaBiIeHus 1Mo ¢ase 1 Q1-
9 AKTHBHasi MOIIHOCTb IPSIMOTO HAIPaBJICHUs 10 (aze 2 P2+
10 AKTHBHAs MOIIIHOCTH OOPAaTHOT'O HAMpaBJIeHUs 110 (aze 2 p2-
11 PeakTuBHast MOILHOCTB MPSIMOTO HaNpaBiIeHUs 10 ¢ase 2 Q2+
12 PeakTHBHAs MOIIIHOCTh OOpAaTHOTO HaIpaBieHUs 1o ¢a3ze 2 Q2-
13 AKTUBHAasi MOIIHOCTb MPSMOI0 HanpasieHus 1no ¢ase 3 P3+
14 AXTHBHAas MOIIIHOCTh OOpaTHOTO HaIpaBjeHUs 1Mo ¢asze 3 P3-
15 PeakTuBHAasi MOIIHOCTh MPSIMOTO HarpasyieHus 1o ¢ase 3 Q3+
16 PeakTuBHast MOIIHOCTH OOPAaTHOIO HarpasJyieHus 1o ¢ase 3 Qs3-
17 AKTHBHas MOIIHOCTb MPSMOTO HAMPaBJICHUS 10 CyMMe (pa3 ¢ y4eTom moTephb P> o+
18 AKTHBHasi MOLUTHOCTh OOpPaTHOTO HampaBJIeHUs MO CyMMe (a3 ¢ y4eToOM MOTephb P> -
19 PeakTuBHasi MOIIIHOCTH MPSIMOTO HAMPABJICHUS 110 CyMMe (ha3 ¢ yIeTOM MOTePh QYm+
20 PeakTnBHAs MOIIHOCTH OOPATHOTO HAMPABJICHUS 110 cyMMe (a3 ¢ ydeTom moteps QD m-
21 Hanpsixenue B daze 1 Ug
22 Hanpsixenue B aze 2 U,
23 Hanpsoxenue B ¢aze 3 Us
24 HanpsbxkeHue npsMoil mociae1oBaTeabHOCTH Ui
25 KoaddunmeHT uckaxkeHus CHHYCOUIaTbHOCTH KpUBOM HanpsbkeHus B ¢dasze 1 Kuy
26 KoaddunueHnT nckaxxeHuss CHHYCOUIaTbHOCTH KPUBOM HampspkeHus B (aze 2 Ku,
27 KoaduumeHT nckaxeHus: CHHyCOMIaTbHOCTH KPHUBOW HampsikeHus B ¢ase 3 Kus
28 Koo duumeHT HecuMMeTpUr HaNpsHDKEHUS 110 HYJIEBOM MOCIIe10BaTeIbHOCTH KoU
29 MexddazHoe HampskeHue Mexy ¢azamu 1 u 2 U1z
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[Tponomkenne TaOIUIBI 5

HaumenoBanue napamerpa O603Ha-
YeHUe

30 Mexdaznoe HanpspkeHne Mexay gasamu 2 u 3 U2z
31 Mex¢aznoe HanpspkeHne Mexay ¢azamu 3 u | Us;
32 KoauumeHT HecuMMeTpUr HaNpsHKEHUS 110 0OpaTHOH 1MOCe10BaTeIbHOCTH Kaou
33 Koa(puuureHT nckaxeHus CAHYCOMIaTbHOCTH KPUBOW HANpPsDKeHUs MexXy ¢a3za- |Kuio
Mu 1 u?2
34 Koo uiureHT nckaxeHns CHHYCOMIaIbHOCTH KPUBOW HANPsDKEHUs MeXy ¢a3za- |Kuas
MU 2 U 3
35 KoappuiumeHT nckaxeHns CAHYCOMIaIbHOCTH KPUBOW HAIPsDKEHUs MeXIy ¢a3za- |Kusy
Mu3ul
36 Yacrora cetn F
37 Tok B dase 1 ]
38 Tok B ¢aze 2 I,
39 Tok B daze 3 I3
40 ToK B HYJI€BOM IPOBOJIE In
41 Tok HyJeBOM MOCIe10BaTEIbHOCTH 10@)
42 KoaduumeHt uckaxeHus: CHHyCOMJaIbHOCTH KpUBOH ToKa B ¢aze 1 K
43 KoaduureHnt uckaxeHus: CHHyCOUJAIIbHOCTH KpUBOH TOKa B ¢aze 2 K2
44 KoaduumeHt uckaxxeHus: CHHyCOMJaIbHOCTH KPUBOH TOKa B ¢a3ze 3 Kiz
45 KoapuuueHT HeCUMMETPHUH TOKA IO HYJIEBOM MOCII€0BAaTENbHOCTH Ko
46 KoadumnmeHT HECMMMETPUH TOKA IO 0OPATHOM MOCIIC0BATEILHOCTH Ky
47 Temneparypa BHYTPH CUETUHUKA T
48 TlonoxuTenpHOE OTKIOHEHHE (ha3HOTO HampspKeHUs 1Mo ¢ase | 0U1(+)
49 TlonoxxuTeNnbHOE OTKIOHEHHE (pa3HOTO HAIPSDKEHUs 10 ¢aze 2 U+
50 TlomoxkutenbHOE OTKIOHEHHE (Pa3HOTO HAMpsKEHUs 1o ¢aze 3 OU3(+)
51 [lonoxwurenpbHOE OTKIOHEHUE MeXy(a3sHoro HanpspkeHus das 12 oU12(+)
52 [TonoxwurenbHOE OTKIOHEHHE MeXAyha3HOro HanpshkeHus ¢a3z 23 dU23(+)
53 ITonoxurenbHOE OTKIOHEHHE MexXAyda3Horo HanpsbkeHus a3z 31 dU3z1+)
54 ITonoxuTenabHOE OTKIOHEHHE YaCTOThI of (4
55 OTpunaTeabHOE OTKIOHEHUE YaCTOThI of(y
56 OTpunareabHOE OTKIOHEHHE (a3HOrO HaNpspKeHus 1o ¢ase 1 dU1(y
57 OTpunareiabHOE OTKIOHEHHE (a3HOrO HANpsDKEHUS 1o ¢ase 2 Uy
58 OTpHILaTEIbHOE OTKIOHEHUE (a3HOr0 HAIpsKEeHUs 110 ¢asze 3 0Us(
59 OTpHLaTeIbHOE OTKIOHEHHE MeXAy(ha3Horo HanpspkeHus ¢as 12 dU12¢)
60 OTpHLaTeTbHOE OTKIOHEHHE MeX Ay (ha3Horo HanpsbkeHus das 23 dU23()
61 OTpuLaTeTbHOE OTKIOHEHUE MeXay(da3sHoro HanpsbkeHus das 31 dUs1(y
62 Yuciio UMITyIbCOB OT BHEIIHUX JATYMKOB IO BXOY | -
63 Yuciio IMITyIbCOB OT BHEITHUX JATYHKOB O BXOAY 2 -

2.4.3.3 I'myOuHa XpaHeHHsl KaXI0ro pacliipeHHOro MacchBa MPO(pUIIs 3aBUCUT OT pa3Mepa Bbl-
JIETICHHOM TTaMsITH, Yrcia MPOQIINPYEMBIX TTapaMeTPOB, CTPYKTYPBI COXPAHSIEMBIX JaHHBIX U BpeMe-
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HU uHTErpupoBanus. B Tabnuie 6 npuBeneHb! ITyOHMHBI XpaHEHHs TPETHEro PacIMpeHHOro MaccuBa
npoduiis B CyTKax JIsl BpeMEeHH MHTerpupoBanus 30 MUHYT B 3aBHCUMOCTH OT YHMCJa KaHAJIOB MPO-
buIpyeMbIX MapaMeTPOB U CTPYKTYPbI TaHHBIX.

Tabmuua 6 — ['my6una xpanenus 30-Tu MUHYTHOTO 3-TO MaccuBa MpoQuiIst B CyTKax

Yucno ['nmy6una xpanenus: 30-Tu MEHYTHOTO 3-T0 MaccHBa PO B CyTKax
kaHa- | Ctpykrypa | Ctpykrypa | Crpykrypa | Crpykrypa | Ctpykrypa |CTpykTypa
JIOB 01 02 03 04 05 06
1 1820,4 1365,3 2184,5 1560,4 1092,3 993,0
2 1365,3 1092,3 1560,4 1213,6 780,2 728,2
3 1092,3 910,2 1213,6 993,0 606,8 574,9
4 910,2 780,2 993,0 840,2 496,5 474,9
S) 780,2 682,7 840,2 728,2 420,1 404,5
6 682,7 606,8 728,2 642,5 364,1 352,3
7 606,8 546,1 642,5 5749 321,3 312,0
8 546,1 496,5 574,9 520,1 287,4 280,0
9 496,5 455,1 520,1 474,9 260,0 254,0
10 455,1 420,1 4749 436,9 237,4 232,4
11 420,1 390,1 436,9 404,5 218,4 214,2
12 390,1 364,1 404,5 376,6 202,3 198,6
13 364,1 341,3 376,6 352,3 188,3 185,1
14 341,3 321,3 352,3 331,0 176,2 173,4
15 321,3 303,4 331,0 312,0 165,5 163,0
16 303,4 287,4 312,0 295,2 156,0 153,8
17 287,4 273,0 295,2 280,0 147,6 145,6
18 273,0 260,0 280,0 266,4 140,0 138,2
19 260,0 248,2 266,4 254,0 133,2 131,6
20 248,2 237,4 254,0 2427 127,0 125,5
21 237,4 227,5 242,7 232,4 121,3 120,0
22 227,5 218,4 232,4 2229 116,2 115,0
23 218,4 210,0 2229 214,2 1114 110,3
24 210,0 202,3 2142 206,1 107,1 106,0
25 202,3 195,0 206,1 198,6 103,0 102,0
26 195,0 188,3 198,6 191,6 99,3 98,4
27 188,3 182,0 191,6 185,1 95,8 95,0
28 182,0 176,2 185,1 179,0 92,5 91,8
29 176,2 170,7 179,0 173,4 89,5 88,8
30 170,7 165,5 173,4 168,0 86,7 86,0
31 165,5 160,6 168,0 163,0 84,0 83,4
32 160,6 156,0 163,0 158,3 81,5 80,9
33 156,0 151,7 158,3 153,8 79,1 78,5
34 1517 147,6 153,8 149,6 76,9 76,4
35 147,6 143,7 149,6 145,6 74,8 74,3
36 1437 140,0 145,6 1418 72,8 72,3
37 140,0 136,5 141,8 138,3 70,9 70,5
38 136,5 133,2 138,3 134,8 69,1 68,7
39 133,2 130,0 134,8 131,6 67,4 67,0
40 130,0 127,0 131,6 128,5 65,8 65,4
41 127,0 1241 128,5 125,5 64,3 63,9
42 124,1 121,3 125,5 1227 62,8 62,4
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Yucino ['nmy6una xpanenus 30-Tu MHHYTHOTO 3-T0 MaccHBa PO B CyTKax
kaHa- | Ctpykrypa | Ctpykrypa | Crpykrypa | Crpykrypa | Crtpykrypa |CTpykTypa
JIOB 01 02 03 04 05 06
43 121,3 118,7 122,7 120,0 61,3 61,0
44 118,7 116,2 120,0 117,4 60,0 59,7
45 116,2 113,8 117,4 115,0 58,7 58,4
46 113,8 1114 115,0 112,6 57,5 57,2
47 1114 109,2 112,6 110,3 56,3 56,0
48 109,2 107,1 110,3 108,1 55,1 54,9

2.4.3.4 Pazmep mamsTi 4-TO pacIIMpEeHHOTO MaccuBa Tpoduis mapamerpoB B 7 pa3 OoJblie
pa3mepa namsTu 3-To MaccHBa U TIyOHWHA €ro XpaHEeHHs B CEMb pa3 MPEBbILIAeT 3HAUCHHUS, IPUBEICH-
HBIE B Ta0NHIIE 6.

[Tpu BBIXOJE CUETYMKA C MPEANPUITUSI-U3TOTOBUTENS, YETBEPThI MaccuB mpoduis KoHpuU-
rypupyercst kKak 40 KaHalbHBIA U IPEICTaBiIsSIET cO00M Mpoduiab napaMeTpoB KauecTBa AJIEKTPO-
SHEpruu co BpeMeHeM uHTerpupoBanus 10 munyT. [Ipy Mcnonap30BaHUM MIECTON CTPYKTYpPHI Xpa-
HEHHS JAaHHBIX, ITyOWHA XpaHEHUs YETBEPTOr0 MacCuBa COCTaBIIsIET 155 cyTok.

2.4.3.5 Bee npodum BeayTcs ¢ HUKIMYECKON Mepe3aniichlo, HAUMHAs C CAaMOT0 PaHHETro 3Have-
HHS.

244  Perucrpanus MaKCUMYMOB MOIITHOCTH HArpy3KH

2.4.4.1 CyeT4nK MOXKET MCIOJIb30BAaThCSl KaK PErUCTPATOp MAKCHMYyMOB MOIITHOCTH (aKTUBHOM,
PEaKTUBHOM, NPSMOTo U OOpPAaTHOrO HAIPaBJICHUs) [0 NEPBOMY, BTOPOMY U TPETHEMY MACCHBY IPO-
(s ¢ UCIIOIb30BaHUEM JIBEHA/IIATU CE30HHOTO PACIHUCAHUs YTPEHHHUX U BEYEPHUX MAaKCUMYMOB.

2.4.4.2 MakcuMyMbl MOIITHOCTH (DUKCUPYIOTCSI B ApXHBAX CUCTUHKA!

— ot cOpoca (py4uHoi cOpoc unu copoc 1o uarepeiicHoMy 3anpocy):

— 32 TeKYILUH U KaXKAbIM U3 JBEHAATH NPEAbLIYILNUX MECSIIEB.

2.4.4.3 B apxuBax MakCHMyMOB MOIIHOCTH (PHKCHUPYETCS MaKCHMalbHOE 3HAUYeHHE CperHen
MOIIHOCTH U3 TEPBOr0, BTOPOTrO WM TPETHET0 MaccHBa Mpo(uiist ¥ BpeMEHHOW MHTEpBall HHTETPHPO-
BaHMS COOTBETCTBYIOILIEH MOIIHOCTH.

2.4.4.4 Ecni MaccuB MPpOQMIIS MOIITHOCTH CKOH(HUTYPHUPOBAH TSI MOIITHOCTH C Y4E€TOM TIOTEPb,
TO B apXMBaX MaKCUMyMOB (PMKCUPYETCs MAKCUMaJIbHAsl MOLITHOCTh C YUYETOM TOTEPb.

245  N3mepeHne mapamMeTpoB IIEKTPHUECKON CETH

2.45.1 Cyetunk w3MepseT MrHOBEHHBIE 3HaueHWs (Bpemsi uHTerpupoBanus ot 0,2 10
5 cexyHz c¢ maroM 200 Mc) pu3HMUecKUX BEMYUH, XapaKTEepU3YIOUMX TpeX(asHyro JIEeKTPHUYECKYIO
CETh, U MOXKET UCIOJIb30BAThCS KaK U3MEPUTEIIb WU IaTUUK TapaMETPOB C HOPMUPOBAHHBIMU METPO-
JIOTUYECKUMH XapaKTePUCTUKAMHU, ITPUBEJICHHBIX B TaOmuIe 7.

Tabnuna 7 - 3mepsieMble mapameTpsl

Ilena equHUITBI

HanmenoBanue napamerpa MJIQJIIIETO pa3psi- [Tpumeuanue
Jla UHJMKATOpa

AXTHBHAsg MOIIIHOCTE, BT 0,01
PeakTrBHas MOITHOCTH, Bap 0,01 .

ITo xaxmoit daze cetu u
ITonnas momHOCTE, B-A 0,01

cymme ¢as
AKTHUBHAsI MOLIHOCTh MOTEPH, BT 0,01
PeakTuBHAss MOIITHOCTH MOTEPH, Bap 0,01
KoaduimenT akTHBHONM MOIIIHOCTH COS @ 0,01
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Llena equHUITBI

HaumenoBanue napamerpa MJTIaJIIIero pa3psi- [Tpumeuanue
Jla MHIUKATOpa
Koa¢hdunmeHT peak THBHOH MOIITHOCTH SiN @ 0,01
Koaddument peakTuBHOI MOIIHOCTH tg ¢ 0,01
®dazHoe HampskeHue, B 0,01 [To xaxnoit daze cetu
Mesxdasznoe Hamnpsbkenue, B 0,01 [To xaxnoii mape ¢a3
Hanpsixenue npsamoil nocinegosaresbHOCTH, B 0,01
Tok, A 0,0001 ITo xaxxmoii daze cetn
Tok B HyneBoM poBoze, A 0,0001 CripaBouHbl€ JJaHHBIE IS
JuddepeHnmansHbiii TOK, %o 001 CYETYUMKOB  HEIIOCPEICT-
' BEHHOI'O BKJIFOUCHUS
Toxk HyJ€BOM MOCIIEI0BATENBLHOCTH, A 0,0001 CnpaBo4HbIE TaHHBIE
Yacrora cetn, 'l 0,01
KoadduimenT nckaxeHus CHHYyCOMAaTbHOCTH 001
KPHMBOI TOKOB, % ’
Koaddument HecumMMeTpun TOKa MO HYJIEBOU U 001
00paTHOM NOCIIEA0BATENBHOCTAM, Yo '
KoadduimenT nckaxeHus CHHYyCONAaTbHOCTH 001
KpUBOH (ha3HBIX HAPSDKEHUH, Yo ’ CrnipaBouHble JaHHbIE
KoadduimenT nckaxeHus CHHYyCOMAaTbHOCTH 001
KpHUBOI MeK(a3HBIX HANPSDKEHUH, % ’
Koaddunment HecuMMeTpun HanpsHKEHUS 0 001
HYJIEBOW U 0OpAaTHOM MOCIIEIOBATEIHHOCTSIM, Yo '
TemnepaTtypa BHYyTpH cueTdnka, °C 1
Tekyiiee Bpemsi, ¢ 1
Texymas nara
Wuaykiust BO3IEHCTBYIOIIET0 MArHUTHOTO TIOJISA, 0,001 CripaBoYHBIC TaHHBIC

T

[Ipumeuanus

1 Ilena eauMHUIBI MIIQJIIETO pa3psiia U pa3MEpHOCTH YKazaHbl s KO03()(HUIMEHTOB
TpaHcopMaliu, paBHbIX 1.

2 Bce nmapameTpsl HHAWLUPYIOTCS C YU4€TOM BBEACHHBIX K03(duineHToB TpaHchopma-
IIUU HANPSOHKEHUS U TOKa.

2.4.5.2 Bce usMepsiemMble MapaMeTphbl CeTH JOCTYIHBI Yepe3 MHTep(eichl CBA3M M MOTYT OTO-
OpakaThCs Ha MHAWKATOPE CUETUMKA B PEKMME WHAMKAIMN BCIIOMOTATEIBHBIX ITapaMeTPOB C paspe-
IaKoIe crocoOHOCThIO, PUBEAECHHOM B Tabiuue 7. Ilpu Bbixoae mapamerpa 3a rpanuny 113 Ha
WHIMKATOpe oTtoOpakaercs coo01eHne 0 (baxTe HapyIIeHUs (Tabmuma rs3
npunoxenus ).

2.4.5.3 CueT4ynky BCeX BapHAHTOB MCIIOJHEHHS, HE3aBUCUMO OT KOH(HIypalu, paboTaroT Kak
YeTHIPEXKBaIPAHTHBIC U3MEPUTEIH C Y4ETOM HaIlpaBJICHHs W yria capura (a3 MexIy TOKOM W Ha-
NpSDKEHUEM B KaKIOH (paze ceTH M MOTyYT MCIIONb30BaThCS JUIsl OLIEHKH MPABUIIBHOCTH TMOIKITIOYEHUS
K ceTH. MTHOBEHHBIE MOIITHOCTH TPeX(a3HBIX M3MEPEHUH ONPEICISIOTCS ¢ YIeTOM KOH(HTYpaIlvy,
Kak onucaHo B 11. 2.8.5.6.
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24.6  H3mepeHwue mokazareseii KauecTBa MICKTPOIHEPTHUH

2.4.6.1 CyeTynK MOKET MCIIOJIb30BaThCS KaK M3MEPHUTENh IMOKa3aTelei KauecTBa AIEKTPHUECKOM
sreprud (I1IKD) no cnexyroumm napamerpam:

—  HOJOKHTENEHOE OTKIOHEHHE (a3HbIX HANpsKeHUH (Oud+);

—  OTpHIIATENbHOE OTKIOHEHME (ha3HbIX HanpskeHui (Oud-);
— otkjoHeHue 9acToThl (AF);
— MPOBAJIBI HANPSDKEHUS M MIEPEHANPSHKCHHE, TIPEPhIBAHUE HAMPSHKCHUSI.

2.4.6.2 N3amepenne nokasateneil kadectBa dnekrposneprun (I1IK3), mpousBoauTcs B COOTBET-
ctBur ¢ ['OCT 30804.4.30-2013 s kmacca uamepenuid S. M3mepeHust Mpou3BOASITCS Ha WHTEpBAe
Bpemenu 200 Mc ¢ 00beIMHEHNEM Ha MHTEPBAIC BPEMEHH 3 CEeKYH/IbI, KPOME YaCTOThI U OTKJIOHEHUS
4yacToThl. YacToTa U OTKIOHEHUE YacTOThl ycpenHstoTcs Ha untepBaiie 10 cexynn. IlpenenbHbie 3Ha-
yenust [IKD ycranasnmuBatotces cornacuo 'OCT 32144-2013.

2.4.6.3 Tlo n3mMepeHHbIM apaMeTpaM KauecTBa BeayTest xKypHaisl [IKD u sxypHasl mpoBajioB U
MIEpPEHAIPSKEHUIA.

B xypmamax IIKD ¢ukcupyercs BpeMsi BBIXOJa/BO3BpaTa 3a YCTAHOBJICHHBIE BEpX-
HUE/HWKHHE HOPMAJIbHO/NIPEAEIIBHO JONYCTHUMbIE IPAHULbl YCTAHOBUBILNXCS 3HAUEHUH OTKJIOHE-
HUIA:

— (a3HbIX U MeK(a3HBIX HAMPSKEHUH;

— YacTOTHI CETH;

— HanpsKEHUs NPAMOH MOCIIEI0BAaTEIbHOCTH;

—  K03(}(UIMEHTOB HECUMMETPUH HAINPSDKEHUS 0 HYJIEBOW U 00paTHOM mocienoBaTeabHo-
CTSIM.

B >xypHanax mpoBajoB U NepeHanpsHKeHUH (QUKCUpYeTCsl BpeMs, AJIUTEIbHOCTh, BEIMYMHA
OCTaTOYHOTO HAINPsDKEHUS MpoBajia M YPOBEHb MepeHanpsokeHus. B cratuctudeckoit Tabnuie npe-
pBIBaHUI HANPsHKEHUS (PUKCUPYETCS YUCIO MPEPHIBAHUHA MO OCTATOYHOMY HAPSHKCHHUIO U JUTH-
TEJIBHOCTHU OT cOpoca.

2.4.6.4 Cuerunk BezeT HenpepbiBHbIM MoHuUTOpUHT I1IKD no nmapamerpam, npuBeieHHBIM B II.
2.4.6.1, u cyrounslie craructuueckue Tadbmmisl [TKD rmyounoit 40 cyrok. Ha ocHOBaHMM cratucThde-
ckux Tabmu [TIKD moxer ObITh copMupoBaH cyTouHblii npoTokon ucnbiTanuid mo 'OCT 33073-
2014.

2.4.7  H3mepeHHe U y4eT MOTEPb

2.4.7.1 CyeT4ynk IpOU3BOJUT pacyeT aKTUBHOM U PEAKTUBHOW MOIIHOCTH TOTEPh B JIMHUU 3JI€K-
Tporepesayl U CUJIOBOM TpaHC(HOPMATOpE MO MU3MEPSEMbIM 3HAUCHUSM TOKA W HANpSHKEHUSIM U Ha
OCHOBaHMH BBE/ICHHBIX 3HAUEHUII HOMHHAIBHBIX MOIIHOCTEH moTepb. HoMuHaIbHBIE MOITHOCTH I1O-
TEph PACCUMTHIBAIOTCS Ha OCHOBAHMH MACHOPTHBIX JAHHBIX CUJIOBOIO U U3MEPUTEILHOTO 000pYyI0Ba-
HHS 00bEKTa U MOJPOOHO OMMCaHbl B TIOKyMeHTe «PyKoBoACTBO 1O 3kciutyatauuu. Yacts 4. M3mepe-
HHE U y4eT OTEPh».

2.4.8 UcneiTarenbHble BHIXOABI U IU(POBBIE BXOBI

2.4.8.1 B cuerunke (hyHKIIMOHUPYIOT JIBa U30JIMPOBAHHBIX HUCIIBITATENBHBIX BBIXOJa OCHOBHOTO
nepenaroniero ycrpoiicrsa. Kax bl MCIIbITaTENbHBIN BBIXOA MOXKET KOH(UTYPUPOBATHCSL:

— st (GOPMUPOBAHMS UMITYJIBCOB TEIEMETPHH OJTHOTO M3 KaHAJIOB y4eTa SHEpruu (aKTUB-
HOM, peaKTUBHOM, MPSIMOT0 U 0OPaTHOIO HAMpaBJIEHUS U YEThIPEXKBAAPAHTHON pEaKTUBHOM, B TOM
YHCJIE ¥ C YYETOM MOTEPD) MPH MOBEPKE CUETUHKA;

— st (GOPMHPOBAHUS CUTHATA WMHIUKAIMM TPEBBIMICHUS MPOrpaMMHUPYEMOro Iopora
MOIIIHOCTH (aKTUBHOM, peaKTUBHOM, IPSIMOTO U OOPATHOTO HAaNpaBJICHMUS);

— 1t GOpMUPOBaHUS CUTHAJIOB TeNEYIpaBICHHUS;

— st GOpPMUPOBAHUS CUTHANIa KOHTPOJIS TOYHOCTH X0J1a BCTPOEHHBIX YacOB (TOJIBKO BbI-
xo1 kaHaia 0);
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— ans popMHUpOBaHUS CUTHAJIA YIIPABJICHUS HATPY3KOM MO pa3IMuHbIM IPOrpaMMHUpPYEMbIM
KpUTEpUaM (TOJIBKO BBIXOJ KaHaia 0).
2.4.8.2 B cuerunkax BHYTpPEHHEH YCTaHOBKH (DYHKIIMOHHMPYIOT JiBa HHU(POBBIX BXoaa (OIHMH
1 poBoii BXo B cueTynkax yctraHoBKM Ha DIN-peiiky), KOTOpble MOTYT KOH(HUTIYpHPOBATHCS:
— IS yIIpaBJIEHUS PSKUMOM MOBEpKH A win B (Toabpko nepBoIid IMPpOBOH BXO);
— I cyeTa KOJIMYECTBA MMITYJIbCOB, MOCTYNAIONINX OT BHEIIHUX YCTPOUCTB (10 MepeaHe-
My, 3aHeMY (PpOHTY WM 000UM (PpOHTaM);
— Kak BXOJ T€JIEeCUTHAIN3ALUH.
B cuerunkax HapyHOH YCTaHOBKHM HET IIU(PPOBOTO BXOAA.
@parMeHTbl CXE€Mbl HCIBITATEJILHOIO BBIXOJAOB U LU(POBOro BXOAa MPUBEACHBHI Ha
pucynke b.12 npunoxenus b.

2.4.9  VYmnpasineHue Harpy3koi

2.4.9.1 Cuérunku MOo3BOJISIOT YIPABIATh HArpy3KOH MOCPEACTBOM BCTPOEHHOI'O Pelle yIpaBiie-
HHS Harpy3koi ¥ (hOpMHUpOBATh CUTHAJ YIPABJICHHS HArpy3KOi Ha KOH(PHUTYPUPYEMOM HCHBITATEb-
HOM BBIXOJI€ /ISl LI€NM YIIPABJIEHHs HArpy3Kod BHELIHUM OTKJIFOYAIOIIUM YCTPOHCTBOM. YIIpaBiieHHE
HArpy3KOi MPOW3BOJMTCS 1O PA3IMYHBIM MPOTPAMMHUPYEMBIM KPUTEPUSM U TIO KOMaHJIE OIepaTopa.
Cuétunk ¢ pyHKIMEN ynpaBiaeHUsI HArpy3KOoi MO>KeT paboTaTh B CIEAYIOLMX PEXUMAX:

— B pEXHUME OTpaHHYCHHSI MOIITHOCTH;

— B pEXUME OIpaHMUYCHMS] SHEPTUHU 3 CYTKHU;

— B peXUME OrpaHMUYCHMS] SHEPIUHU 32 PACUETHBIN MEPHOL;

— B pEXHUME KOHTPOJIS HAPSKEHUS CETH;

— B pEXUME KOHTPOJI TEMIIEpaTyphl CUETUHKA,

— B pEeXHME YIpaBJIeHUs Harpy3Koi M0 pacliCaHuIo;

— B pEeXUME YIPaBJICHUs Harpy3KoH 10 HACTYIJICHUIO CYMEpEK;

— B pSXXHME YIPaBJICHUS HArpy3KOH 10 MPEBBIIICHUIO MAaKCUMAIIBHOTO TOKA;

— B pEXHME YIPaBJICHUS HArpy3KOH 10 JINMUTEPY MOLTHOCTH;

— B pEXHME YIPaBJICHUS HArpy3Ko# MO JIUMUTEPY MAarHUTHOTO TIOJIS;

— B peXHME YIpaBJICHUS HArpy3KoH 10 JIUMHUTEPY TOKa,

— B pEXHME YIPaBJICHUS HArpy3KOH 10 JIUMUTEPY HATPSKESHUS CETH;

— B peXHUME YIPABIICHHS Harpy3Kou I10 JUMUTEPY HebagaHca CyMMbI (a3HbIX TOKOB M TOKA B
HYJICBOM IIPOBO/IC;

— B pEXHME YIPaBJICHUS HArpy3KOH MO BCKPBITHIO 3AIIUTHON KPBIIIKA 32)KHMOB;

— B pEXHME YIPaBJICHUS HArpy3KOH 10 BCKPBITHIO KOPITyCa CUETUHKA;

— B peXHME YIPaBJICHUS HArpy3KOH 10 BCKPBITHIO KPBIIIKK OaTapeifHOro OTCeKa.

Yka3zaHHbIE PEXUMbI MOTYT OBITh pa3pelleHbl MU 3alpelieHbl B IF0ObIX KOMOMHAIUX.

He3zaBucumo oT pa3pemeHHbIX PeXUMOB, YIIpaBIIeHUE Harpy3koi u (opMupoBaHue CUTHalIa
yIIpaBJIEHUS HArPY3KOM MPOU3BOAUTCS 10 UHTEp(ENHCHON KOMaHIe oreparopa.

2.4.9.2 BerpoeHHOe perie yIpaBleHHsl Harpy3KOi W CUTHAJI YIIpaBJIeHHs! Harpy3Koi MoryT 0Jio-
KUPOBAThCS ITyTEeM YCTAHOBKH IBIKKA TEPEKITIOUATeNsi B COCTOSIHHME OJOKMPOBKH. [lepeximoyarens
OJIOKUPOBKU PACIIONIOAKEH MO KPBIIIKOM 3aKMMOB M JJOCTYIEH TOJBKO IMOCIE CHATHS TUIOMOBI 3KC-
IUTyaTUpYFoLel opranu3aiuu (pucyHku 1, 2, 3).

2.4.9.3 B pexuMe OrpaHHYCHUS MOIIHOCTH HArpy3Kd YIIPaBJICHUE HArpy3KOH IMOCPEICTBOM
BCTPOECHHOTI'0 pesie ¥ (hOPMUPOBAHKME CUTHAIA YIIPABIEHUS HArPY3KOH MOYKET MPOU3BOAUTHCS MO KaX-
JIOMY BUIy MOIIHOCTH (aKTHBHOH, pEaKTHBHOW, PSIMOTO M OOPATHOTO HAIPABJICHHs) TIPH TIPEBHIIIIE-
HHU €€ CPEeTHEr0 3HaUeHUsl YyCTaHOBJICHHOTO 1opora. B kauecTBe cpeHuX MOIIHOCTEH Ui CpaBHEHUS
C YCTaHOBJICHHBIMH TIOPOTaMH BBICTYITAIOT MOIITHOCTH M3 0a30BBIX MAacCHBOB MPO(WIIs, yCpeTHEHHbIE
10 IBYM KOH(DUTYpHPYEMbIM aJIrOpUTMaM:

— MOIIHOCTh, YCPEHEHHAs HAa BCEM WHTEpPBAJe HHTEIPUPOBAHHS C TIOJTYICHHEM pe3yIbTa-
Ta JUIsl CPABHEHUS B KOHIIE HHTEPBAJla HHTETPUPOBAHUS,
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— MOIIHOCTb, YCPEAHEHHAsI Ha YaCTH MHTEepBaja HHTETPUPOBAHUS COOTBETCTBYIOIIETO Mac-
cuBa npo¢us, Korja 3HaueHue TeKyIlel cpelHell MOITHOCTH Ha UHTEpBajle HHTETPUPOBAHUS 10C-
THUIJIO IOPOrOBOI'O 3HAYEHMUS.

[To nepBOMy alrOPUTMY YCPEIHEHUS! CUTHAJ pa3pelleHus] BKIIIOUEHUsI Harpy3Ku GopMupy-
€TCsl B KOHIIE CJIEYIOLIEr0 MHTEpBala UHTETPUPOBAHUS IIPU YCIOBHUH, YTO CPEJHUE MOIHOCTH Ha
9TOM HMHTEpBaJie HUKE MOPOTOBBIX 3HAYCHHIA.

[To BTOpOMY alropuT™My yCpeIHEHHs CUTHAII pa3pelleHusl BKIIIOYSHUS Harpy3ku Gpopmupy-
etcsi 0e3yCJIOBHO B Hauaje CiIeAyIoUIero MHTepBaia UHTErPUPOBAHHUS.

2.4.9.4 B pexuMe OrpaHWYCHUs PHEPTUU 3a CYTKH YIIpaBJICHHE HArpy3kod ¥ (OpMHpPOBAHHE
CUTHAJIa yIIPABJICHUS HArPY3KOW MPOU3BOAUTCS TI0 MPEBBIIICHUIO SHEPTHU KAXKIOTO BUA (AaKTHBHOM,
PEaKTHBHOM, MPSIMOTO U 0OOPaTHOTO HAIIPABJICHHs), YYTCHHOM C HAaYalla TEKYIHX CYTOK, YCTaHOBJICH-
HBIX TIpeaenioB. [Ipu 3ToM, B 3aBHCUMOCTH OT KOH(UTYpaIllK, OrpaHUYCHUE YHEPTUN BO3MOXKHO KaK
10 KakioMy Tapudy, Tak u o cymme taprdoB. CUrHai pa3pelieHus BKIIOYCHUs HArpy3Ku GOpMHUpY-
€TCs 110 HACTYIUICHHIO CIIETYIOIINX CYTOK.

2.4.9.5 B pexxume orpaHUMYCHUS SHEPTUH 32 PACUCTHBIN TIEPHOJT YIIpaBIICHHE HAarpy3Kkoi u dop-
MHUpOBaHUE CUTHAJA YIPABJICHUS HArpy3KOW MPOU3BOJATCA MO MPEBBIIICHUIO SHEPTUN KAXKIOTO BHUIA
(aKTUBHOM, peakTHBHOM, NPSMOrO U OOpAaTHOIO HalpaBJIEHUs), YUITEHHOM C Hayaja pacyeTHOro Ie-
pHo/Ia, YCTAHOBIICHHBIX IpeAesoB. [Ipu 3ToM, B 3aBUCMOCTH OT KOH(UTypallii, OTPaHUYCHUE SHEP-
MU BO3MOYXKHO KaK 10 KaXAoMYy Tapudy, Tak U o cymme tapudoB. CUrHAI pa3pelieHus BKIFOUSHUS
Harpy3Ku dbopmupyercs o HACTYIUICHUIO
CJIE/IYIOILIEr0 pacyeTHOTO IIepHo/ia (CIEAYIOIEro Mecsla, €CJIM pacyeTHBIN MEPUOJT HAUYMHAETCS C Iep-
BOT'O YMCIIa MECHIIA).

2.4.9.6 B pexumMe KOHTPOJISI HAIPSHKEHUS CETH YIIpaBlieHHE Harpy3Kou 1 (popMUpOBaHUE CUTHA-
JIa yIIpaBJIeHHs HArpy3KOi MPOU3BOISTCS 1O BBIXOY, YCPEIHEHHOTO Ha 3aaHHOM MHTEpBAaJe BpeMe-
HH, HANpPsDKEHUS CETH 32 YCTAHOBJIEHHBIE IPaHUIIBI B 1000 (aze. CurHan pa3perieHus: BKIIOYCHUS
Harpy3ku (GOPMHPYETCS MIPH BO3BPATE HANPSDKEHUS B MPEJIEIbI YCTAHOBICHHBIX TPAHUIL C YIETOM yC-
TAaHOBJICHHOTO THCTEpe3Uca M B TEUCHHE BPEMEHH, OMpPEeNIieMOro InapaMerpamyd KOH(UTyparuu
CUCTUUKA.

2.4.9.7 B pexxuMe KOHTPOIIST TEMIIEpaTyphl, YIpaBJIeHHEe Harpy3Koi u (JOpMHUpOBaHHE CHTHAJIA
VIIpaBIEHUsT HATPY3KOH MPOU3BOMSATCS MPH MPEBBIIICHNH TEMIEepaTypbl BHYTPH CUETUMKA 3HAYCHUS
80 °C. Curnan pa3penieHus BKIIOYSHUs HArpy3Ku (OPMHUPYETCS MIPU CHIDKEHUH TEMIIEPATypbl BHYTPH
cuérunka Hmke 75 °C.

2.4.9.8 B pexwumMe yripaBJIeHUs] HArPY3KOH 110 paclMCaHUIO, YIIPABJICHHE HArPy3Koi U (opMUPO-
BaHME CUTHAJa YMpaBJIEHUS HArpy3KOH MPOU3BOMAATCS MO BCTPOSHHBIM YacaM B MOMEHTHI BPEMEHH,
OTIpe/IeNIsieMbIe PacIIICAaHUEM.

B cuérumke MoxeT OBbITh 3aJJaHO OJTHO W3 YETHIPEX BUAOB PACIIMCAHUMN YIPaBIECHUS HATPY3-
KOM:

— TIO TUINAaM JIHEM;

— TI0 CEeMUJHEBKaM MecsIIIa;

— TI0 JeKaJaM Mecsla;

— TIO CITUCKY.

Pacnincanue m000T0 BUIa COCTOMT U3 CE30HHBIX PaCMUCAHHM, KOTOPHIX ABeHaAnars. Ceszo-
HOM SIBJSIETCSl KJICHAAPHBIA MECAIl TO/1a, HAYMHAIOIIUICS ¢ TepBOro umcia mecsna. Ce30HHOe
pacmrcaHie COCTOUT M3 CYTOYHBIX pacluCaHUil, KOTOPBIC Pa3lUYarOTCs B 3aBUCUMOCTU OT BHJA
pacIicaHus:

— TI0 YHMCIy TUMOB JHEH (TOHEJEeNbHUK, BTOPHUK, Cpea, YeTBepT, MATHHIIA, cy000Ta, BOC-
KpeceHbe, MPa3IHuUK);

— 1o cemuaHeBKaMm Mecsna (¢ 1-ro mo 7-e umcno, ¢ 8-ro mo 14-e umcno, ¢ 15-ro mo
21-¢ uncno, ¢ 22-ro mo 31-e yucio);

TE2000 Pyxosoocmeo no sxcnnyamayuu. 9acmo 1 19



7D 000 «TEXHOPHEPIO»

— 1o aekanam mecsna (¢ 1-ro mo 10-e uucno, ¢ 11-ro mo 20-e yucno, ¢ 21-ro mo 31-¢ guc-
J10).

Kaxnoe cyrounoe pacnucanue nMeer 144 n1eciTUMUHYTHBIX UHTEPBAIA, U KAKIOMY UHTEp-
BaJly MOXET ObITh IOCTABJICHO B COOTBETCTBHE OJHO U3 JIByX BO3MOKHBIX COCTOSIHMN pelie WU
(bopMEpyeMOro CUTHAIA yIIpaBJICHHUS HArpy3KoM (Harpy3ka OTKI4YeHa / Harpy3Kka BKIIOUCHA).

Pacniucanue ynpasiieHUs: Harpy3Ko# MO CIIHUCKY COCTOUT M3 CE30HHBIX PACIUCAaHUM, KOTOPBIX
JBEHAALATh, [10 YUCITY MecsLEB B roy. CE30HHOE paclUCaHUE COCTOUT U3 CYTOUHBIX PACIIMCAHUM,
KOTOPBIX MOXET OBbITh YEThIPE, HO C MPOU3BOJIBHBIMU JaTaMU Havajla ¥ OKOHYAHUS JCHCTBUS Cy-
TOYHOTO pacnucaHus. BHyTpu KaX10ro CyTOYHOTO pacluCaHHsi MOXET OBITh 33JaHO O BOCHBMH
TOYEK M3MEHEHHUS COCTOSHUS pelie (Wiu GopMUpPYyeMOro CUTHaja yIpaBleHUsl Harpy3Koi), ¢ mpo-
U3BOJIbHBIM BpEeMEHEM Havajia JeHCTBUS C TOYHOCTBIO IO MUHYTHI.

2.4.9.9 B pexxume ynpapJieHHUsI HArpy3KOW M0 HACTYIUICHHIO CyMEPEK YIpaBJIEHHE Harpy3Kol U
(opMHpOBaHKE CHUTHAJA YIPABICHUS] HArpy3KOH MPOHM3BOJSTCS IO BCTPOCHHBIM YacaM B MOMEHTHI
BpPEMEHH, OIpeesieMble KOHPHUTYPAITMOHHBIMY MapaMeTpaMyd MECTa PACIIOJIOKEHUS CUETUUKA (IITH-
poTa, JI0Jr0Ta, YaCOBOH MOsIC, 3eHUTHOE paccTosHue). OTKIIIOUCHHE Harpy3KH MPOU3BOIUTCS 1O HAaYa-
JIy YITPEHHUX CYMEPEK, a BKIIFOYEHUE HAIPY3KHU IIPOU3BOAUTCS 10 OKOHYAHUIO BEYEPHUX CYMEPEK.

2.4.9.10 B pexxume KOHTPOJISI MAaKCUMATBHOTO TOKA, YIPABJICHUE HATPY3KOM U (hOPMHUPOBAHHE
CHT'HAJIA YIIPABJICHUsI HATPY3KOH MPOU3BOIUTCS MPH MPEBBINICHUH TOKa HArpy3ku 3HaYeHUS 1,05%yaxc

B TeueHue 5 cekyH. CUrHa pa3pelleHrs: BKIIOUEHUS Harpy3Kku GopMUpYeTcs 4epe3 S CeKyH]I mocie
OTKJTFOUYCHUSL.

2.4.9.11 B pexuMe yrpaBiIeHHs: Harpy3KOH IO JIMMUTEPY MOIHOCTH YIIPABICHUE HArpy3Kol U
(dopMHpOBaHKE CUTHATA YIPaBJICHUS] HArpy3KOM HMPOW3BOIMTCS MPH NPEBBIILICHUS YCTAHOBIEHHOIO
[IOpOra MOIHOCTH B TEYEHUE 33/1aHHOI0 BpeMEHHU HaOmo/ieHus B Jit000i (aze. Curnan paspenieHus
BKJIIOUYEHUSI HArpy3Ku (popMHpYeTcs Yepe3 3a/laHHOE BpeMsl 3aepKKHU I10C/Ie BO3BpaTa MOLIHOCTH 32
YCTaHOBJICHHBIH ITOPOT.

2.4.9.12 B pexxume yrpaBJieHHsS Harpy3KoW IO JIMMHTEPY MarHUTHOTO IIOJIsI  yIpaBJICHUE Ha-
TPY3KOH M (OpMHUPOBAaHME CHUTHAJA YIPABICHUS HArpy3KOH NMPOM3BOAMTCS NMPH TPEBBIICHUS yCTa-
HOBJICHHOTO TIOpOTa 3HAYEHHS BO3JCHCTBYIOIEr0 MAarHUTHOTO ITOJISl B TEYEHHE 33/IaHHOTO BPEMEHHU
HaOmoeHus. CurHain paspelieHust BKIIOYEHUsT Harpy3ku (GopMmHpyeTcsl depe3 3aJJlaHHOe BpeMs 3a-
JIEP>KKH TIOCIIE BO3BpaTa 3HAUSHUS] MArHUTHOM MHYKITMH 32 YCTAaHOBJICHHBIN TTOPOT.

2.4.9.13 B pexxunMe yrpapJeHUsI HArpy3KO# MO JIMMUTEPY TOKA yIpaBJICHUE HArpy3kod u ¢op-
MHPOBaHUE CUTHAJIa YNPaBJICHUS] HArPY3KOW MPOM3BOIUTCS IPH MPEBBILIEHUs] TOKA HArpy3KH ycTa-
HOBJIEHHOTO TOpOTa TOKa B TEUEHHUE 33JJaHHOTO BPEMEHU HAOIIOJCHUS B JIOOOM (pa3HOM MPOBOJIE.
Curnan paspeuieHusi BKJIIOUEHHUS] Harpy3ku (opMHUpYyeTcs depe3 3aJlaHHOE BpeMs 3a/IepKKM Iocie
BO3BpaTa 3HAYCHUS TOKA 38 YCTaHOBJICHHBIN ITOPOT.

2.4.9.14 B pexuMe yrpaBiieHHs Harpy3Koi 10 JUMHUTEpPY HAIpsHKEHHs YIpaBleHUe Harpy3Koi u
(dopMHIpOBaHKE CHTHANA YIIPABICHHUS HArpy3KOW NPOHM3BOMUTCS MPHU TMPEBBIIICHUN YCTAHOBJIEHHOTO
1opora HarpsKeHHsI B TEUEHHE 3a/JaHHOTO BpeMeHM HaOMroieHus B Jiro0oi ¢aze. CurHai pasperieHus
BKJTIOUEHUSI HArpy3KH (POPMHUpYETCs uepe3 3aJaHHOe BpeMs 3aJIepKKH ITOCIIe BO3BpaTa HaNpsHKEHHS 32
YCTaHOBJIEHHBIH TOPOT.

2.4.9.15 B pexxume yrpaBiieHUs IO JTUMHUTEpY HeOanaHca cyMMBbI (ha3HbIX TOKOB M TOKa B HYJIe-
BOM IIPOBOJIC YIIPaBJICHUE HATPY3KOH U (POpMUPOBAHUE CUTHANIA YITPABJICHUS HArPY3KOW TIPOU3BOIST-
Csl TP MPEBBIIIEHHH YCTAaHOBJIEHHOTO MOpora HebalaHca TOKOB B TEUEHHUE 33JJaHHOTO BPEMEHH Ha-
omoaenusi. CHUrHaI pa3pelieHns] BKIFOUYCHHS Harpy3KH (OPMUPYETCs depe3 3aIaHHOe BPEeMsT 3a7IepiK-
KU TTOCTIe BO3BpaTa 3HaueHHs HeOalaHCca TOKOB 32 YCTaHOBJICHHBIH MTOPOT.

2.4.9.16 B cny4ae HECaHKIIMOHHMPOBAHHOTO BCKPBITHS CYETUHMKA (KPBIIIKK 32KUMOB, KPBIIIKA
KOpITyca, KPBIIIKKA OaTapeifHOro OTCeKa) MPOU3BOIUTCS OTKIFOUCHHE HArpy3KH U (POPMHUPYETCS CHT-
HaJl OTKJIFOUEHMsI Harpy3ku. CHrHaj pa3pelieHus] BKIIOUEHHs] Harpy3Ku (OpMHUPYETCs MOcie TOro,
KaK BCE KPBIIIKA OYTyT 3aKPBITHI.
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2.4.9.17 Ilpu mosiBieHny 000K M3 ONMMCAHHBIX BBINIC MPUYUH OTKIIOYCHHUE HArpy3Ku U ¢op-
MHPOBaHUE CUTHAJA OTKJIFOUCHHUS] HAarpy3KH MPOM3BOAUTCS MTHOBEHHO ¢ (POPMHPOBAHMEM 3aIHCU B
JKypHasle YIpaBlIeHHsI Harpy3Kod U BblAayel Ha Tablo MHIAMKATOpa HOMepa MPUYMHBI OTKITIOUEHUS B
Busie coobmmenns OFF-xxx, rae xxx — HoMep npuyuHbl. ECIy MpUYMH HECKOJIBKO, TO COOOIICHHUS C
HOMEpaMH MPUYMH WHAUIUPYIOTCS nocienoBaTenbHo. CooOIIeHUs PeXKUMOB YIIPABICHUS Harpy3Koi
npuBeeHbl B Tadmuie ['.2 npunoxxenus I

2.4.9.18 Ecnmu npruMHON OTKJIFOUEHHUS! HArpy3KU OBUIO OTKPBITHE KPBIIIEK CUETYMKA, BO3ICHCT-
BH€ MarHUTHOTO TIOJISI MTOBBIIICHHON MHYKIIMK WK HapyiieHue mapamerpos 1K, To na tabno XKKU
BeITAIOTCS cooOmienus Buma «Att-XX». I'ne XX - Homep cooOrmieHns. BosMokHbIE COOOIICHUS TTpU-
BezieHbI B Tabmmie .3 npumoxenws I

Ecnu nmpuynHaMu OTKITFOUEHUS SIBJISIFOTCSI BCKPBITHE KOPITyCa UM BO3JIEHCTBUE MAarHUTHOTO
MOJIsl, TO 3TH COOOILIEHUs MPOAOIDKAIOT BbiaBatbes Ha Tadbno XKKUW 1o cHATUS mpUYMHBI KOMaH-
noi o nuaTepdeiicy. OcranbHble COOOIIEHHSI CHUMAIOTCS aBTOMAaTHYECKHU TOCTIe MPOTagaHus IpH-
YUHBI.

2.4.9.19 IIpu ycTpaHeHHMH BCEX MPUYMH OTKIIIOUEHUS, CUYETUMK MIEPEXOUT B COCTOSIHUE paspe-
IICHUS BKJIFOUYCHHS HArpy3KU ¢ (POPMUPOBAHUEM 3aITHCH B KYPHAIIC YIIPABIICHHS HATPY3KOH M BBIIA-
yeil Ha TabJIo0 MHAKWKATOPa COOOIIEHHUS O pa3pelleHNH BKIIIOYEHUS Harpy3Kku B Buje cooOmienust OFF-
On.

2.4.9.20 Brimroyenne Harpy3ku ¥ (GOpMUpOBaHHE CUTHAIA BKITIOYEHHS HATPY3KU MTPOU3BOIUTCS
10 HOKATHIO KHOMKU YIIPABJICHUS PEKUMaMH MHAMKALUK CYETUYMKA WIM TepMHHaIA. Bo3MOXKHO aB-
TOMaTHYECKOE BKIIFOUCHUE HATPY3KH, MUHYS HKAaTHE KHOMKH YIIPABJICHHS, €CIIU 3TO MPEAYCMOTPEHO
napameTpaMi KOHPUTypaluy CYETUHKA.

2.4.10 JKypHaibl cueTynka

2.4.10.1 Cueruynk BeneT XypHaJbl COOBITHI, JKypHAIIBI ITOKa3aTeNeld KauecTBa AIICKTPUIECKON
SHEPTUH, KYPHAIIBI PEBBIILICHHUS] TIOPOTa MOIIHOCTH M CTAaTyCHBIN JKYpHAIL.

2.4.10.2 B xypHanax coObITUi (PUKCHUPYIOTCS BpeMeHa Havana/okoH4aHHs coObtuil. Kaxmoe
coObITHE (PUKCUPYETCsI B OTACIBHOM JKypHaie. [lepedeHp skypHATIOB U TITyOHMHA XPaHEHUS KaKIOTro
JKypHaa pUBeICHbI B Ta0uIle 8.

Tabmuua 8 — XypHasusl cOOBITHI

. ['nmyOuna xpaneHus
Ha3Banue xypHana coObITHI v >
coObITHI | 3amucen
1 KypHaun BRIKIIOUCHHUS/BKIIOUCHHS CUCTUHKA 100 50
2 )Kypnan nepexosia Ha pe3epBHOE TUTAHUE 100 50
3 XKypnan BoikiroueHus/BKIroueHus (Bassl | 100 50
4 Kypnan BbIKIIOYEHHS/BKIIOYCHUs (a3bl 2 100 50
5 Kypnan BeIKIIOYEHUs/BKIIOYCHUS a3kl 3 100 50
6 KypHas BCKPBITHS KPBIIIKA 32KHMOB 100 50
7 XKypHais BCKpBITHSI KpBIIIKKA UHTEPPEHCHBIX coelMHUTENeH 1 OaTapen 100 50
8 KypHas BCKpBITHS KOPITyca CYETYHKA 100 50
9 Kypnan BO3IEHCTBUSI  TOBBINIEHHOW  MAarHUTHOHM  WHAYKLUU 100 50
(7151 MHIUKALIAN)
10 XKypnan Bo3aeiicTBuss MarHuTHOro noJjs no anroputmy ITAO «Pocce-| 100 50
TH
11 XKypnan nepenporpamMMupoBaHus cueTuuka (pukcanus (akra CBI3U 50 50
CO CYETYHKOM, MTPUBEIIINN K N3MEHEHUIO JAHHBIX )
12 Jlara u Bpemsi MOCIIETHETO MPOTPAMMHUPOBAHHS 1 1
13 XKypnan mnepenporpamMmupoBaHHMs TapameTpoB B mportokone| 100 100
COT-4TM c ykazaHnueM 3ampoca (KOMaH/a mapameTp)
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[Tponomxenne TabauIBI 8

HasBanwme xypHayia COObITHIA

I'my6una xpaHeHus

coOBITUH | 3amuceit

14 Kypnan mnepenporpaMMUpOBaHHs IapaMeTpPOB B  IPOTOKOJIE 100 100
CIIOADC ¢ ykazanuem OBIS-kona o0bekTa 1 HOMEpa aTpudyTa
15 JKypHan HECAaHKIIMOHHPOBAHHOT'O JOCTYNA K CYETUYUKY 10 10
16 >KypHan nHUIIMATU3AlNHA CYETIHKA 100 100
17 XypHan KOppeKIuyu BpeMEHHU U AaThl 200 100
18 Xypnan KOppeKIru aKTUBHOTO TapH(PHOTO pacIUCAHUS 10 10
19 XypHan KOppeKIuy NacCUBHOTO TapU(HOTO pacIuCaHUs 10 10
20 KypHan KOppeKIHy pacnucaHus Npa3JHAYHBIX JHEH 10 10
21 KXypHas KOppeKIUU CIUCKa MEPEHECEHHBIX JTHEH 10 10
22 KypHas KOppeKIMH pacnucaHus yIpaBICHHUs HAarPy3Kon 10 10
23 JKypHanm KOppeKIHMH pacluCaHus YTPEHHUX M BEYEPHUX MAKCUMY- 10 10
MOB MOIIHOCTH
24 Kypnan ynpaBineHHs Harpy3Kou 100 100
25 JKypnan u3MeHeHusl COCTOSIHUI BXO/IOB TEJIECUTHAU3ALNN 20 20
26 KypHan nu3MeHEHHs COCTOSIHUI BBIXOJIOB TENCYIIPABICHUS H BXOI0B 100 100
TEJICCUTHATM3ALUH
27 Kypnan nzmenennii k03¢ HUIMEHTOB TpaHchHopMaIH 10 10
28 Kypnan n3MeHeHU# mapaMeTpoB U3MEPHUTENs KauyecTBa 10 10
29 KypHan n3MeHEHUH mapaMeTpoB U3MEPUTEIS IOTEPh 10 10
30 Kypnan copoca nmokazanuii (3HEPTHUN) 10 10
31 Kypnan mannmanuzanuu mMaccuBa npoduns 1, 2, 3, 4 (4 xxypHana) 40 40
32 XKypnan cOpoca MakCHMyMOB IO TIEPBOMY, BTOPOMY U TPEThEMY 30 30
mMaccuBy npoduis (3 xxypHaia)
33 KypnHan HaIM4Hs TOKA IPU OTCYTCTBUU HampspkeHus B ¢azax 1, 2, 3 120 60
(3 xypHana)
34 JKypHanm mpeBbIIIEHHS MaKCHMalbHOTO TOoka B (azax 1, 2, 3 120 60
(3 )xypHana)
35 XKypnan nebananca cymMmMmbl (ha3HbIX TOKOB M TOKA B HYJIEBOM ITPOBOJIE 100 50
36 KypHanm u3MeHeHUe 3HAKa HaNpaBJIeHUS aKTHBHOM MomrHOCTH B da-| 300 150
3ax 1, 2, 3 (3 xxypHaia)
37 Kypnan Hapymenus yepenoBanus a3z 100 50
38 JKypnan oTkiaoHeHHs KO3 HIHEeHTa MOLUTHOCTH OT HOPMHUPOBAHHO- 100 50
ro 3HaueHus (tg )
39 Kypuan otkiaoHenus kodpduuuenta momuocta (tg ¢) Ha gacopom| 100 100
UHTEpBaJIe
40 XypHayr 0OHOBJICHHSI METPOJIOTUYECKH HE 3HaYnMoin dactu [10 20 20
41 JKypHas BpeMeHU KaINOPOBKHU CUETUMKA 10 10
42 Xypnan HDLC xoMMyHUKanui 100 100
43 XypHas u3MeHeHus Mmaposiei JocTymna 10 10
44 Xypuan koHTpoms nocrymna (nmporokona CIIO3C) 100 100
45 JKypHas OTCyTCTBUS TOKA IPU HATWYMU U3MEPSIEMOT0 HANPSKEHHS B 40 20
daze 1
46 JKypHas OTCYTCTBHUS TOKA IPY HATMYAN U3MEPSEMOTO HATIPSIKCHHUS B 40 20
daze 2
47 XypHas OTCYTCTBUS TOKa NMPU HAIUYUHN U3MEPSIEMOT0 HANpPsKEHUs B 40 20
daze 3
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[Tponomxkenne TadauIBI 8

. I'myOGuna xpaHeHus
Hazpanwue xypHayia COOBITHIA = =
cOOBITHH | 3amuceit
48 YKypHa OYMCTKM CTaTUCTUUECKOM TaOIMIIBI IPEPHIBAHIS HAPSHKEHUI 10 10
49 JKypHay 04MCTKH MacCUBOB cTaTucTHueckux Tadmuiy [TKD 10 10
50 Kypnan kayecTBa ceTH 3a paCUETHBIN IEPUOJ 50 50
51 JXypnan BeIXO7a/BO3BpaTa CPEIHETO 3HAYCHHUS aKTUBHOW MOIIHOCTH 100 50
npsiMoro HampasiaeHus (P+) 3a yctaHOBiI€HHBIHM mopor
52 Kypnan BbIX0Aa/BO3BpaTa CpEHEro 3HAUYCHHSI aKTUBHON MOIIHOCTH 100 50
oOpaTHOro HanpasJiyieHus (P-) 3a ycTaHOBJIEHHBII IOPOT
53 Bpewms BbIX0Aa/BO3BpaTa CpeIHETO 3HAYCHHUS PEAKTUBHON MOIITHOCTH 100 50
npsiMmoro HarpasieHus (Q+) 3a ycTaHOBJICHHBIH TOPOT
54 Bpewms BbIX0Oa/BO3BpaTa CpeIHETO 3HAYCHHUS PEAKTUBHOM MOIIIHOCTH 100 50
obpartHoro HampasiaeHus (Q-) 3a yCTaHOBJIEHHBIN TTOPOT
55 CraTycHbIif )KypHAT 50 50
56 PacmupeHHbIN CTaTyCHBIN )KypHAI 50 50

2.4.10.3 B xypHanax Mokasarelieil KauecTBa 3JIEKTPOdIHEprur (DPUKCHUPYIOTCS BpeMeHa BBIXO-
J1a/BO3BpaTa 3a YCTaHOBJICHHBIC TPaHHUIILI mapaMeTpoB KO, yepemHeHHBIX Ha MHTEpBaIC BpEMEHH (TI0

YMOJTYaHUIO):
10 cexkyHp i 4aCTOTHI CETH.
10 MUHYT 7151 OCTAJIBHBIX TTAPAMETPOB.

[lepeuens >xypHanoB IIKD u rnyOmHa XpaHEHMS KaXJIOTO >KypHaja IPUBEICHBI B

Tabymue 9.
Tabmuna 9 — XKypuanst [TKD

Hazpanue xypnaina I[1KD

I'nyOuna xpanenus

coObITHIi | 3amuceit

1 Kypnansl BbIX0/a/BO3BpaTa 3a BEpXHIOI W HWKHIOW Tpanuisl [1][3% | 1200 600
¢aznbix (dassl 1,2,3) u mexaydasssix (hassr 12, 23, 31) nanpsoxenuid. [To-
JIO)KUTENbHBIE M OTPULIATENIbHBIE OTKJIOHEHUs HanpsbkeHui (12 xypHanos)
2 XXypnansl BbIXOa/BO3BpaTa 3a BEPXHIO M HIXHIOI rpanuusl HJ3*| 1200 600
¢azsbix (¢dassr 1,2,3) u mexaydasusix (Paser 12, 23, 31) HampspkeHui
(12 sxxypHanoB)
3  Xypnansl BBIX0/a/BO3BpaTa 3a BEpXHIOI M HWkHIOIO Tpanuisl [1/13| 200 100
HanpspkeHus npsimoit mocnenoBatenbHocTH Ul (1) (2 xxypHana)
4 JKypHanbel BBIXOAa/BO3BpaTa 3a BEPXHIOI M HIDKHIOW rpanumsl HJI3| 200 100
HanpspkeHus npsimoit mocnenoBatenbHocTH Ul (1) (2 sxxypHana)
5 XKypnansl BbIX0/a/BO3BpaTa 3a BEpXHIOI M HWkHIOIO Tpanuusl [1/13| 200 100
qacToThl ceTH. OTKIOHEHHE YacTOThI (2 KypHaJIa)
6 Kypnan BeIxo/a/Bo3BpaTa 3a BEPXHIOK U HIKHIOK rpanunbl HJ[3 wac-| 200 100
TOThI ceTH. OTKIOHEHHE YacTOThI (2 jKypHaJIa)
7  Bpewms Bbixona/Bo3Bpata 3a rpanuny 1113 xos¢pdunmenra nckaxenus| 600 300
CUHycoHuaaabHOCTH KpuBOoH (azubix (dassl 1,2,3) u mexaydasusix (pass
12, 23, 31) nanpspkenuit (6 )KypHaJIoOB)
8 Bpewms Brixoma/Bo3Bpata 3a rpanuny HJ/I3 xosddunmenta nckaxenns| 600 300
CHUHYCOMJATIBHOCTH KpHBOH (a3HbIX (das3sl 1,2,3) u mexaydazubix (pasbr
12, 23, 31) nanpspxkeHuit (6 )KypHajoB)
9 Xypnan Beixona/Bo3Bpara 3a rpanuily [1/13 koapdunmenta necummer-| 100 50
pHUH HanpspKEHUs 10 HyleBoi nocnenosarensHoctr KOu
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[Tponomkenne TadauIer 9

Hazpanue xypnaina I[1KD FHyGHHUa XD aHeHHUH
coOBITHI | 3amuceit

10 Xypnan Beixona/Bo3Bparta 3a rpanuny H/I3 koaddunuenta necummer-| 100 50
pHHM HaIpsDKEHUS 110 HyJIeBOH mocienoBatenbHoctu KOu
11 Xypnan Beixona/Bo3Bpara 3a rpanuiny [1/13 koapdunuenta necummer-| 100 50
pHHM HaIpsDKeHUs 1o 00paTHO mocienoBaTenbHocTd K2u
12 Xypnan Beixona/Bo3Bpara 3a rpanuny H/I3 koapdunuenta necummer-| 100 50
pHH HaIpsDKeHUs 1o 00paTHO mocienoBaTenbHocTd K2u
13 XypHana moJIOKUTEIBHOTO W OTPHUIATEIBHOTO OTKJIOHECHHS (ha3HBIX 50 50
MEXy()a3HBIX HANPSHKEHUH 32 paCUETHBIN EPUOJ
14 KypHan o4ynuCTKH MaccuBa cTaTUCTHYeCKUX Tabmui [TKD 10 10

* TI13 — mpenenbHO JOIMyCTUMOE 3HAYCHUE
H/I3 — HopMasibHO HOIMYCTUMOE 3HAYCHHUE

2.4.10.4 )XypHaibl IpoBaJIoB, MPEPHIBAHIIA HAPSDKEHUH U TIEPEHANPSDKEHNI OTHOCATCS K KYp-
HastaMm [1KD, HO BbIJIeNIeHbl B OTAENBHYIO IpyHIly. B xKypHanax npoBajioB U nepeHanpsbkeHui (pUKCH-
pyeTcs OCTaTO4YHOE HANpsHKEHHE U JUTUTENbHOCTh IPOBaia HANPSHKEHUSI, BEIWYMHA U JUIUTEBHOCTD
HepeHanpspKeHust Ul Kaxoi ¢asbl ceTd U TpexdasHoil cucremsl. KpoMme jxypHanoB npoBajioB U Ie-
pEHANpPsDKEHU BEETCsl CTAaTUCTUYECKast TabuIla mapaMeTpoB MPOBAJIOB U MEPEHANPSDKEHUH TS Ka-
KoM (a3bl cetu U Tpexda3Hoi cucrtembl. CTaTUCTUUECKHUE TAOJUIBI MOTYT OYMIIATBHCA [0 MHTEp-
¢eticHoMy 3ampocy ¢ ¢pukcanuei ¢pakra i BpeMEHH OYMCTKHU B )KYpHAJIaX OYUCTKH CTAaTUCTUKH.

[Tepedens xypHaIoB MPOBAJIOB U NEpEHANPSKEHUH U IIyOMHA XpaHeHUs KaKIOoro XypHaja
npuBezeHsl B Tadbmuie 10.

Ta6muna 10 — XKypHaiiel TpOBaIOB M MEPEHANPSHKCHUN

Hazpanue xypnana [IKD I'myOuHa XpaHeHus
coObITHH | 3ammceit

1 KypHnan npoBayoB u nepeHanpspkeHuid B 3-X (azHoi cucreme 50 50
2  Xypnansl npoBayioB 1 nepeHanpsbkeHuil B pazax 1, 2, 3 (3 xypHana) 150 150
3 XypHan OYMCTKH CTaTUCTMYECKOW TaOIMIbI MPOBAJIOB M IEpeHa- 10 10
npsbkeHui B 3-x ¢da3Hoil cucreme
4 )XypHanmpl OYMCTKM CTAaTHCTUYECKHUX TaOJUI] MPOBAJIOB U IEpeHa- 30 30
npsbkeHui B ¢azax 1, 2, 3 (3 xypHaiua)
5 XypHan npepbiBaHUs HamlpsKeHUs (BbIXOJa/BO3BpaTa HANPSKEHUS 100 50
BO BCeX Tpex (hazax 3a 3aJaHHbIN OpOr)
6 JKypHaa OuMCTKM CTaTUCTHYECKOH TaOJIUIIbl IpephIBAaHUIN HaNPSKEHUsI 10 10

2.4.10.5 B xypHasax IpeBbIIICHHUS TOPOTa MOITHOCTH (PUKCHUPYETCsl BpeMsI BBIX0/1a/BO3BpaTa 3a
YCTAaHOBJIEHHYIO TPaHMIly CPEIHEro 3HAUCHUsI aKTUBHOM M PEaKTUBHOM MOIITHOCTH MPSIMOTO U 00paT-
HOTO HaNpPaBJICHUS W3 TIEPBOT0, BTOPOT'O WM TPETHETO MaccHBa rnpodusst MmourHocTH. ['myOuHa xpaHe-
HUS JKypHAaJIa 1Mo Kax 1o MorHocty 50 3amuceii ¢ pukcarmeit 100 coOBITHIA.

2.4.10.6 B craTycHOM *ypHaJie ¥ paclIMpPeHHOM CTaTyCHOM JKypHaie (PUKCUPYIOTCS OIIMOKH B
paboTe CUeTurKa, BBIIBICHHBIE CHCTEMOW HETPEphIBHON JAWArHOCTUKH. [Ipyn oOHapyKeHWH OMMOKH
yCTaHABIMBAETCS MTO3ULIMOHHBIN (h1ar oIMOKH B CIIOBE COCTOSIHHSA CUETUHMKA, KOTOpoe (PUKCUpyeTCs B
CTaTYCHOM JKypHAJIE CO IITaMIIOM BPEMEHH BO3HUKHOBEHUsI ommMOKH. [1o M3MEHEeHHOMY CIIOBY CO-
CTOSIHUSI TIOIKITIOYAETCs] CUCTEMa peaHHMAIIMH, CTPEMSILAsiCs YCTPaHUTh BO3HUKIIYIO OmHMOKy. Ecmu
3TO yJaeTcsi, TO B CJIOBE COCTOSIHUSI CHUMAaeTcsl (hiar ommMOKH U W3MEHEHHOE CIIOBO COCTOSIHUSI 3aIT-
CBIBA€TCS B CTaTyCHBIM JKypHAII CO IITaMM BpEeMEHH MCUYE3HOBEHUs olmOku. [ myOuHa XxpaHeHus cta-
TYCHOTO ypHaia 50 3ammceil.
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2.4.10.7 Xypnan HebOamanca cyMMbl (Da3HBIX TOKOB M TOKA B HYJIEBOM MpoBoje. J[si CHeTYNKOB C
JIATYMKOM TOKa B HYJIEBOM IIPOBOJIE B JKypHaJe (puKcHpyeTcsi coObITHE HebanaHca CyMMBI (ha3HbIX TO-
KOB M TOKa B HYJIEBOM ITPOBOJIe Ha NpoTshkeHun Oomnee 30 ceKyH/ B MPOLEHTaX OT BEIMYMHBI CyMMBbI
(a3HbIX TOKOB, HIDKHUAN nopor qyBCTBUTEIILHOCTH napaMerpa COCTaBJISICT
15% ot 6a30BOro TOKa CUETUHKA.

2.4.10.8 XXypHan kadecTBa CETH 3a pacyeTHBIA mepuoj. B xypHaie pukcupyercss cymMMapHas
HPOJIOJDKUTENIFHOCTh 32 PACUYETHBIM TEpUOJ] TOJIOKHUTEIBHOTO WM OTPULATENIFHOTO OTKJIOHEHUS
YPOBHSI HaNpsDKEHUs B TOUKE IMOCTABKU AJICKTPUUECKON SHEPruu Ha BenuuuHy 6osee 10 % oT HOMU-
HAJIBHOTO HANPSDKEHUS B MHTEpBAJIE M3MEpeHui, paBHOM 10 MUHYTaM, U KOJMYECTBO (PaKTOB MOJIO-
YKHUTEITBHOTO OTKJIOHEHHUS 32 PACUYCTHBIN MEPUOJ] YPOBHS HANPSDKEHUS B TOYKE TOCTABKHU JJICKTpUYE-
cKoli 3Hepruu Ha Benuuuny 20%.

2.4.10.9 XKXypnan ympasieHus: Harpy3kou. B sxypHase ¢puKcupyeTcs COCTOSHHE pelie, TPHYHHA
cpabaTbIBaHMs ¥ KOJMYECTBO IMKIOB. COCTOSHUE pere KOHTPOJIMPYETCs 10 HAJMYMIO TOKA IPU OT-
KJIIOYEHHOM perte. KosmuecTBo 1UKII0B BKIIOUCHUSI/OTKIIIOUEHNUS! BEJIETCSI B OTAEIIBHOM PETUCTPE.

2.4.11 VYcTpoWCTBO MHIUKAIIMHT

2.4.11.1 Cuéryukn BHYTpEHHEM YCTAaHOBKM M CUETYMKM Juisi ycTaHOBKM Ha DIN-peiiky
(tabmmua 1), uMeroT xuaKoKprcTauImdeckuii unaukarop ¢ nogcserkor (PKKWN) mig oroOpaxenus yu-
TEHHOH SHEPIUU U U3MEPSIEMBbIX MapaMEeTPOB U TPU WM YEThIPE KHOIKH YIPABICHUS PeXUMaMU HUH-
mukanuu. Muadopmanus Ha XKKU oroOpaxaercst Ha pycckoM si3bike. OO03HAYEHUE aKTHUBHOW 3JIEK-
TPUYECKOM 3Hepruu - B KBTey, peaktuBHON - B KBApeu. Kpome Toro, B cuetunkax npeaycMOTPEHbBI
OJIMHOYHBIE CBETOAMOIHBIE WHAMUKATOPBI JUIl UHIUKALMU COCTOSHUS TEIEMETPUH, BCTPOCHHBIX HMH-
TeppelCHbIX MOyJIeH, 1aTYMKa MarHUTHOTO IOJISL U PAAMOMOJIEMA ISl CBA3U C TEPMUHAIOM (PUCYH-
kul, 2, 3).

2.4.11.2 Cuérynky Hapy>KHOH yCTaHOBKH (Tabnuia 1) He UIMEIOT COOCTBEHHOTO YCTPOMCTBA UH-
JMKAlMY, 1 BU3YaJIM3alUsl TaHHBIX M3MEPEHUH CUETYMKA MPOM3BOAUTCS Yepe3 TePMHHAJ, MOAKIIO-
YyaeMblil K CUETUMKY I10 paJIMOKAHAILY Yepe3 BCTPOEHHBIM paJMOMOJIEM M YCTAHABIMBAEMBINl BHYTpU
noMenieHus (pUCYHOK 2). TepMHHANT UMEeT KUAKOKPUCTAUINYSCKHI HHIMKATOP C IOJICBETKOM s
0TOOpaKEHUS] YITEHHOM SHEPIrHU U U3MEPSEMBIX [APAMETPOB U TPU KHOIKU YIPABJICHUS PEKUMAMU
WHIUKALIH.

[Tpumeuanue — Co cuérunkamu cepun TE2000 MoryT nocTaBisiTbCsl TEpMUHAJBI TPEX Bapu-
AQHTOB HUCIIOJIHEHUS:

— TE121.02 ¢ nuTanueM OT CETH MEPEMEHHOTO TOKA U C PE3EPBHBIM ITUTAHUEM OT ABYX all-
KaJIMHOBBIX OaTapeil WM JBYX aKKyMYJITOpOB THUIOpa3Mepa AAA;

— TE121.02 /1 Ge3 ceTeBOro 3JIeKTPONUTAHUSA U C TUTAHUEM TOJIBKO OT JBYX aJIKaJTHMHOBBIX
Oarapeit TuIopazmepa AAA;

— TEI121.03 ¢ nutanueM TOJIBKO OT JBYX JIKAJTMHOBBIX OaTapeil WM JBYX aKKyMYJISITOPOB
tunopasmepa AAA unu uepes pazbem USB tumna C.

2.4.11.3 VInaukaTop cYeTIYHKA MOKET padOTaTh B OTHOM U3 TPEX PEKUMOB!

— B pEXUME MHIMUKAIMM OCHOBHBIX [1apAMETPOB;

— B PEXUME MHIUKAIMK BCIIOMOTaTEIbHbIX IapaMeTPOB;

— B PEKUME UHAUKAIMHA TEXHOJIOTMYECKUX ITapaMeTpOB.

2.4.11.4 CyeryrK B peKUME MHIMKAIIMHA OCHOBHBIX ITAPaMETPOB MO3BOJISIET OTOOpakaTh Ha Tad-
10 JKKMU:

— TeKyllee 3Ha4eHHe aKTUBHOW WJIM PEaKTUBHOM YYTEHHOM SHEPIHH HApaCTAIOIIETr0 UTOTa,
TEKYILEro HalpaBJIeHUs, 0 TeKyIeMy Tapudy;

— YYTCHHYIO aKTUBHYIO U PEAKTHUBHYIO SHEPIHIO MPSIMOrO U OOPaTHOTO HAIpPaBJIEHUS U 4ye-
THIPEXKBAJPAHTHYIO PEAKTUBHYIO SHEPTHIO N0 KaKI0MY Tapudy u cymme Tapudos;

— DHEpPrHlo C yUETOM IOTEph B JIMHUM NEpeAayy U CHIIOBOM TpaHc(opmMaTope;

— YHUCJIO UMITYJbCOB OT BHEIIHUX AATYMKOB, IOCYUTAHHBIX MO HU(PPOBBIM BXxodaMm | u 2.
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Bce nepeuncienHble Bbile TaHHBIE OTOOPaXaOTCs U3 paHEee COXPAHEHHBIX apXUBOB:
— BCero ot cOpoca Mmokazanuii (HapacTaroUINil UTOT);
—  3a TeKYyIIHUH U NPpEeAbIIyIIHNA TOx;
—  3a TeKYIUHUH U NPEIbIIyIIHN MECSIL;
— 32 TeKyllUe U NPeAbIIyLIe CYTKHU;
— Ha HAyaJIo TEKYIIEro roja;
— Ha HAyaJIo TeKYIIEro U MpeAblIyliero Mecsia (pacueTHOro nepuoja);
— Ha HayaJlo TeKYUIUX U MPEIbIIYIIHX CYTOK.
3HaueHus] MOTPEOJIEHHOM SJIEKTPUUECKON SHEPruu Ha KOHEI[ MOCIEAHEro (MPeAbIAYIIETro)
porpaMMUpyeMoro pacdetnoro nepuona (pukcupyercs Ha 00 vaco 00 munyT 00 CEKyH]T IEPBBIX
CYTOK, CJIEIYIOIIMX 3a MOCJIEIHUM MTPOrPaMMUPYEMBIM PACYETHBIM NEPUOAOM) CYMMAapHO U IO Ta-
pUQHBIM 30HaM.
Bce sueprum otoOpaxatorcs ¢ BkimoueHueM Ha JKKUM coorBercTBylomiero ykasarens Ha-
MPaBJICHUS - IPSMOTO (IIPHEM) U 0OpaTHOTO (0TAaYa).
Kpome nepeuncneHHpIx BbIIIE JaHHBIX B PEKUME HHAMKALMKA OCHOBHBIX IapAMETPOB OTO-
OpaxxaroTcsl 3HaUEHUS U BpeMs (PMKCALMU YTPEHHUX U BEYEPHUX MAKCHMYMOB MOIIHOCTH IO NEp-
BOMY, BTOPOMY U TPEThEMY MAaCCUBY MPOQHUISI MOIIHOCTH.

2.4.11.5 CueryrK B peKMME UHAUKAIIUKM BCTIOMOTATEIbHBIX TapaMETPOB MO3BOJISIET OTOOpaKaTh
Ha WHJIMKATOPE H3MEPEHHBIC MTHOBCHHBIC 3HAUCHUS (PM3MUECKUX BEIMYHH, YKA3aHHBIX B TaOMIE 7.

2.4.11.6 CyuerurK B pe)KUME WHAUKAIIUHA TEXHOJOTHUYECKUX TTAPaAMETPOB TO3BOJISIET OTOOpaKaTh
Ha MHUKaTopE:

— Bepcuto nporpamMmmuoro odecredenus (I10) cuerunka (21.00.XX);

— KOHTPOJIbHYIO CyMMY MeTpoJorudecku 3Hauumoit gactu [10 (30C4);

— TPOU3BOAMTEIBHOCTH CUCTEMBI;

— pa3mep cBOOOJHON TUHAMUYCCKOM MaMSTH;

— KOPOTKHUU CETEBOM aJpec CUETUHKA.

2.4.11.7 Bo Bcex pexuMax MHIMKALUHA Ha TabJO BPEMEHH M JaThl HHAWKATOPA BBIBOISTCS CO-
OOILIEHUS] CUCTEMbI CaMOJIMArHOCTUKU O MPOrpaMMHOM WJIM almapaTHOM cOoe B Buae E-xx, rae xx—
HoMmep ommoku. Coobienne E-39 He sBrsiercs: ommOKoil, a yKa3bIBaeT, 4YTo CYETYMK paboTaeT OT pe-
3€pPBHOTO MCTOYHHMKA MUTAHUS MIPH OTCYTCTBUU U3MEPSIEMBbIX HarpshkeHHi. Bee coobienus 06 ommo-
Kax CHMMaeTcs aBTOMAaTW4ecKH IOCiie€ BOCCTAHOBJIEHUsS paborocrnocoOHocTH. [lepedenn ommbOoK u
CIocoOBI UX YCTpaHEHHUs! IPUBE/ICHbI B IPUIoKeHnH I

2.4.12 WHrepdelicel cBsI3M

2.4.12.1 Cuérunku, HE3aBUCUMO OT BapHaHTa UCTIOIHEHHS, UIMEIOT ONTUYEeCKUi uHTepdeiic (om-
TOTIOPT), bm3ndeckue u AIIEKTPUICCKHE nmapaMeTpel  KOTOPOTO COOTBETCTBYIOT
I'OCT IEC 61107-2011.

2.4.12.2 Caérynku TpaHCPOPMATOPHOTO BKITFOUECHHS TIO0 TOKY BHYTPEHHEW YCTAHOBKU M CUETUH-
ki Juist ycraHoBkH Ha DIN-peiiky (Tabmuia 1) UMErOT J1Ba HE3aBUCHUMBIX, TaJbBAHHYECKU H30JIUPO-
BaHHBIX HHTepdeiica RS-485. Cuerynku HEMTOCPEICTBEHHOTO TIOAKITIOYCHHUS K CETH UMEIOT OJIMH HMH-
tepdeiic RS-485. Cuerunku HapyXHOW yCcTaHOBKH nHTepdeiica RS-485 He nmeror.

2.4.12.3 B cyeTylKH ONIMOHAIBHO MOTYT OBITh BCTPOEHBI:

— paauomojeM s cBsi3u ¢ TepmuHanoM (RF2, Tabauma 1);

—  OJIMH U3 MarucTpaIbHbIX HHTEP(EHCHBIX MOy IeH, IPUBEICHHBIX B TA0IHUIIE 2.

2.4.12.4 B cueTynku BHYTpEeHHEH ycTaHOBKH (BapraHTh! ucrioiaaenus 00-07 u 20-23, tabnuma 1)
MOT'YT YCTaHABJIMBAThCS JIOTIOJHUTEIbHBIE CMEHHbBIE HHTEp(hEHCHBIE MOYIH, IPUBEICHHBIE B Ta0IH-
ne 3, s o0ecreyeHus! yaajleHHoro goctyna K uHrepdeiicy RS-485 cuerunkoB uepes ceru: PLC,
ZigBee, GSM, UMTS, LTE, NB-IoT, Ethernet, Wi-Fi. ITpx 5TOM c4eTYHK CTAaHOBUTCS KOMMYHHKATO-
pPOM U K ero uHrepdeiicy MoryT ObITh NOAKIIOUEHBI IPYTHe CYETUHMKH 00BbeKTa 6€3 JOMOIHUTEIBHBIX
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uHTEpEHCHBIX MOYJICH, 00pa3ys JOKATbHYIO CETh 00BEKTA, C BO3MOKHOCTBIO YIAJICHHOTO JOCTYIIa
K KaK/IOMY CUETYUKY OOBEKTA.

2.4.12.5 Cuerynku yepe3 000K MHTEp(hEHC CBA3M MOMICPKUBAIOT CIESTYIOIIME MPOTOKOIBI
oOMeHa:

— ModBus-niogo6usiit, COT-4TM.02-cOBMECTHUMBII MPOTOKOJT,

— TOCT P 58940-2020 (CITIOADC) ¢ tpancnoptabiM ypoBHem HDLC;

— ModBus-RTU;

— KananbHbli MakeTHBIN MPOTOKOJI cucteMsl «IInpamugay.

Cuetuuku uepes 110001 uHTEpdEiic cBsI3u 00eCeunBatOT BO3MOKHOCTD:

— CUMTBHIBAHUS APXMBHBIX JAHHBIX U M3MEPSEMBIX MapaMETPOB B COOTBETCTBUM CO CTaH-

naptoM [TAO «Poccetn» «IIpubopsl yuera snekrpuueckor 3Hepruu. TpedoBanus k uHOOP-

MaIMOHHOHN MoJiei 0OMeHa TaHHBIMU (BEPCHS 2)»;

— CUHUTBIBaHMSI, IPOrPAMMHUPOBAHUS U MIEPETIPOTPAMMHUPOBAHUS TAPAMETPOB;

— YIpaBJIEHHE CUETYHKOM,

— BBICTYyHaTh B KadecTBe MHHIMATOpa cBs3u ¢ ypoBHeM MBKDO wim MBK mns nepenauu
WHUIIUATUBHBIX COOOIICHUI MTPH HACTYIIICHUU CIEAYIOIUX COOBITHIA:

a)  BCKPBITHH/3aKPBITUU KOPITyCca cYeTYHKa (CpadaTbIBaHUE HIICKTPOHHON
JI0MOBI);

0)  BCKPBITHH/3aKPHITUU KIEMMHON KPBIIIKH (CpadaThIBaHUE dJIEKTPOHHOMH
JI0MOBI);

B)  BCKPBITHH/3aKPBITHU KPBIIIKKA OaTapelHOro oTceka (cpadaTriBaHE
AJICKTPOHHOM TIJIOMOBI);

I)  BO3JEHCTBUU CBEPXHOPMATUBHBIM MarHUTHBIM IIOJIEM;

1)  IepenporpaMMHpPOBAaHUU MapaMETPOB;

€)  OTKJIFOYCHUH/BKJIFOUYCHUU MUTAHUS CYCTUUKA.

[Tpu HacTyMIEHUN KPUTUYECKUX COOBITHI POPMUPYIOTCS HHUIIMATUBHBIE COOOIICHHUS O
BO3HUKHOBEHUHU HOBBIX COCTOSIHUM B COOTBETCTBHM cO cTanaapToMm ITAO «Poccern» «IIpubopst
yueTa 3JIeKTpuiecKoi sHeprun. TpedoBaHus K HHPOPMAIIMOHHON MOen OOMeHa TaHHBIMU.

B ciyyae MrHOBEHHOTO OTKJIIOYEHMSI MUTAHUSI CUETUMKA, COOBITHS COXPAHSAIOTCS B MaMSTH
cuerdrka. [locrne BKIIOUEHMsS] MUTAHUS BBIAAETCS WHUIMATUBHOE COOOIIEHHE C COXpaHEHHBIMU
COOBITHUSIMH.

[Tpu HempepbIBHOM OTCYTCTBMM MHTaHUs Oosee 10 yacoB M mocie BO30OHOBIEHMS MOAAYM
HanpspkeHus, oT mpubopa ydera Ha ypoBeHb VMBK mnepemaercs uHMIMaTHBHOE COOOIIEHHE C
yKa3zaHHEeM JaTbl M BPEMEHU Hayajda M OKOHYAHHUsS aBapuHHOIO pexuma paboThl, U TaKxkKe
MPOJOKUTEILHOCTh BPEMEHH (B 4acax) OTCYTCTBUS MTUTaHUSL.

2.4.12.6 Cuérunk ¢ PLC-Monemom oOecrieunBaer nepenady JaHHBIX 10 HU3KOBOJBTHBIM JJICK-
TPUYECKUM CeTsIM o01ero Ha3HAuYeHUs " COOTBETCTBYET TpeOOBaHUAM
['OCT 30804.3.8-2002, TOCT P 51317.3.8-99 ¢ nomnepxkoii creka npotokosioB Y-NET ¢upmsr Yi-
tran, TO3BOJISIOIIETO OPTaHN30BHIBATH CETh MEPEIadyn JaHHBIX JIPEBOBHIHON CTPYKTYpPhI C aBTOMATH-
YECKOM aJpecanned, MapiIpyTu3alrend 1 aBTOMaTUYECKOW ONTUMHU3alMEN MapIIPyTOB.

2.4.12.7 Cuéruuk ¢ pagroMojieMoM st cBsizu ¢ TepmuHaioM (RF2), ISM-monemom (RF1, na-
nee ZigBee-monem) u WiFi-koMMyHHKaTOpOM paboTaeT Ha YacToTaxX, BBIICICHHBIX IO PEUICHHIO
I'KPY Ne-7-20-03-001 ot 07.05.2007 ¢ yuerom m3menernid Ne14-20-01 ot 20.11.2014 ans ycTpoiicTB
MaJIoro paauyca JeHCTBUS ¢ BBIXOJHOM MOIIIHOCTBIO TIepeaaTurKa, He Tpedytolei paspemenus I’ KPY
Ha MCMIOJTb30BaHIE PATMOYACTOTHBIX KaHAIIOB.

Cuérunk ¢ paxuoMoJeMoM Ut cBsi3H ¢ TepmuHanoM (RF2) momaepxuBaeT KaHAIBHBIN MPO-
tokoa SimpliciTl ¢upmer Texas Instruments u obecriedrBaeT MOAKIIOYCHHUE 0 YETHIPEX yIAICH-
HBIX MOJIEMOB (T€PMHHAJIOB).

Cuérunk ¢ ZigBee-monemom (RF1) moaiepkuBaeT mpOTOKOJIbI CBSI3H, OCHOBAHHBIC HA CTaH-
napte IEEE 802.15.4-2006. BeinosnsieT ¢pyHKINIO MapupyTu3aTopa u odecreunBaer GopMupoBa-
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HUE TOJIHOCBSI3HOW OJHOPAHTOBOM PAMOCETH MEpe/ladyr TaHHBIX C aBTOMAaTUYECKOHN ajpecanuen,
MapIIpyTU3aLUed U ONITUMU3ALUEN MapILIPyTA.

Cuérunk ¢ WIFI-KOMMYHHUKAaTOPOM IOJEPKUBAET IMPOTOKOJBI CBSI3M  CTaHIapTa
IEEE 802.11 b/g/n u pabotaer B pexxume kiarenrta u (wiun) cepsepa TCP/IP. Wi-Fi-koMmmyHuKaTop
noepskuBaeT 10 Yetbipex T CP/IP-coennueHwmii.

2.4.12.8 Cuérunk co BcrpoeHHbiM GSM/UMTS/LTE/NB-10T-koMMyHHKaTOpOM paboTaeT B ce-
TH TIOABMXKHOHU pajuoTtenedoHHon cBsazu cranaapra GSM900/1800, UMTS2000, LTE B pexume ma-
KETHOM mepeqayd JaHHbIX Kak kiaueHT u cepBep TCP/IP, ¢ ucnonpzoBanuem Ttexnomorun GPRS,
HSPA, 1 B pexxume KaHAJIBHOM Tepeiadu JaHHBIX ¢ UCToib3oBaHueM TexHojorun CSD (kpome NB-
10T). KoMmMyHHKATOPBI OAHOBPEMEHHO TOAICP/KUBAIOT YEThIPE UCXOAAIIMX 1 aBa BXxomsamux TCP/IP-
COE/IMHEHNS, a [10 CBOUM CBOICTBaM COOTBETCTBYeT koMMyHuKkatopam cepuii TE101, C-1.

2.4.12.9 Cuéruuk ¢ Ethernet-monemom coorserctByer crnerudukarmu 10BASE-T u paGortaer B
cetu Ethernet B pexmme xmmenrta wm cepBepa TCP/IP Ha ckopocTsix oOMEHa 10
10 Mowur/c.

2.4.12.10 Cuérunku uepe3 mro00i uHTEpdEiic CBA3M 00eCIIeunBalOT BO3MOKHOCTD YIIPABICHUS
(GyHKIMSIME M KOH(HIypUpOBaHHE BCTPOCHHBIX MozaeMoB. Koudwurypuposanue Ethernet-monema
MPOU3BOIUTCS TOJIBKO uepe3 Web-unrepdeiic.

2.4.12.11 JlocTymn K mapamMeTrpaM W JaHHBIM CYETYHMKA CO CTOPOHBI MHTEP(EHCOB CBSI3U 3alllu-
IICH TMapoJisiIMA Ha YTEHHE, MPOTrPAaMMHUPOBAHHE W YIPABICHUEC HArpy3KoW (TpU YPOBHS IOCTYIIA).
Merponorudeckue KOdQQHUIMEHTH W 3aBOJCKHE MapaMeTPhl 3alUIICHBI alMapaTHOW MePEeMBIYKON
3aIUTHI 3aMUCH (aIapaTHbId YPOBEHb JOCTYIA) U HE JIOCTYIHBI 0€3 CHATHS IUIOMO TPEIIPHSTHS-
W3TOTOBUTEIIS M HAPYIICHUS 3HAKA TIOBEPKH.

2.4.12.12 NaTepdeiicl CBSI3M CUYETYMKA MOTYT OJOKHPOBATHCS HA 3alHMCh TPH TPOSKPATHOM
BBOJIC HEBEPHOT'O IapoJIsl, €CIM YCTAHOBJIEH KOH(PUTYpaMOHHbIHA (ar «Pa3pemmTs OJIOKUPOBKY 3a-
nvcH». Bpemsi ¥ 9MCIo TOMBITOK OTKPHITHS KaHala CBA3U CO CYETYMKOM C HEBEPHBIM IMapojieM (puk-
CHpYeTCsl B )KypHaJle HeCAHKIIMOHUPOBAHHOT'O JIOCTYTIA.

2.4.12.13 Pabota co cu€runkaMu yepe3 UHTEPQPEHChI CBSI3H MOXKET IMPOU3BOAMTHCS C IPUMEHE-
HUEM POTrPaMMHOTO o0ecIieueHsI TIPEANTPUATHSI-U3TOTOBUTEIIS «Konduryparop
COT-4TM» unu ¢ mpuMeHEeHHEeM IPOrPaMMHOTO obecriedeHus mosb3oBareneil. CxemMbl TOAKITIOYEHUS
CYETYNKOB K KOMITHIOTEPY TIPUBEICHBI B IPHIIOKEHUH B.

2.4.12.14 bonee noapoOHOe onucaHue (YHKIUH BCTPOEHHBIX MOJEMOB, X MapaMETPOB, KOH-
¢urypupoBanus U pabOThI CO CUETIYNKOM MPUBEICHBI B JOKyMEeHTe «PYKOBOJICTBO IO SKCILTyaTaIyy.
Yactp 3. JIMCTaHIIMOHHBIN PEXUM.

2.4.13 PesepBHOE MUTaHUE

2.4.13.1 Cueryuky, B 3aBUCUMOCTH OT BapHaHTa HMCIOJHEHHUS, UMEIOT BCTPOEHHBINH OJIOK pe-
3€pBHOIO MUTAHUS, PA0OTAIOLIMI B IIMPOKOM JHMana3oHe BXOAHbIX HanpsbkeHuit ot 80 B no 276 B ne-
PEMEHHOT'0 WJIM MTOCTOSIHHOTO TOKA.

2.4.13.2 Caerynk ¢ GIIOKOM PE3epBHOTO MHUTAHMS, B OTIMYHE OT CYCTUMKOB MPEIBIIYIIHX Pa3-
paboTOK, IpU paboTe OT PE3EPBHOI0 UCTOUYHHUKA U MPU OTCYTCTBUU U3MEPSEMbIX HaNpsHKEHUH coxpa-
HSET TIOJHBIN (DYHKIIMOHAN U TIPOM3BOIUT M3MepeHust. [Ipu 3ToM MoryT OBITh 3aKCHPOBAHBI TaKUe
COOBITHSI, KaK HAJTMYME TOKA B MOCIIEIOBATEIbHOM LIENHU MPU OTCYTCTBUM HAITPSKEHHSL.

2.4.14 DnexTpoHHBIE TUIOMOBI ¥ TATYUK MAarHUTHOTO TTOJIS

2.4.14.1 Caérunkd BHYTPEHHEW YCTAaHOBKM W CYCTYMKH JUIsi ycraHOBKM Ha DIN-peiiky
(Tabnuia 1) UMEIOT TPU HNEKTPOHHBIE MJIOMOBI: KPBIIIKH 32KUMOB, KPBIIIKH CYETYMKA U KPBIIIKU Oa-
TapeiiHoro orceka. CUETUMKN HApYKHOW YCTAaHOBKHM MMEIOT JIBE 3JIEKTPOHHbIE TUIOMOBI: KPBIIIKHU 3a-
JKMMOB U KPBIILIKY CYETYHKA.
DJEeKTPOHHBIC MIOMOBI PUKCUPYIOT (PAKT M BPEMsI OTKPBITHS/3aKPBITHSI COOTBETCTBYIOIICH
KPBILIKH ¢ (GOPMUPOBAHHEM 3alTUCH B KypHaiie coobITuii. [Ipu aTom Ha Tabno XKW Beinatorcs co-
obmenus Buga «Att-XXy». I'me XX - Homep coobmienns. BosmokHbie cooOmieHnss TpuBeACHBI B
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tabnune .3 npunoxenus I

DJEeKTPOHHBIE TUIOMOBI YHEPTOHE3aBUCUMBIE U (PYHKIIMOHUPYIOT KaK BO BKJIIOUEHHOM, TaK
U B BBIKJIFOYEHHOM COCTOSIHUM c4éTunka. CooOIIeHne BCKPhITHE KPBIIIKH KOpIyca OyAeT Bblaa-
BaThcst Ha Tabmo JKKW mo cHATHS mpuunMHBI KOMaHA0#M mo uHTepdeiicy. OcraibHbie COOOICHUS
CHMMAIOTCSI aBTOMATHUYECKH MIOCIIE TIPOIalaHys IPUYHHBI.

2.4.14.2 CyeTuuk CONEP)KUT U3MEPHUTETb MATHUTHOTO TIOJIsI HA OCHOBE JIaTYMKA C 3asBJICHHBIMU
METPOJIOTUIECKUMH XapPAKTEPUCTHKAMHU.

W3mepuTtens MarHUTHOTO TOJIS MpeaHa3HadYeH i pukcanuu (akTa, BEIUYUHBI ¥ BPEMCHH
BO3JICHCTBUS HA CYETUMK MIEPEMEHHOTO WJIM TOCTOSHHOTO MarHUTHOTO TIOJISl MOBBIMIEHHOW UHIYK-
[IMY, TPEBBIMIAIOIICH YCTAaHOBICHHOE MMOPOroBoe 3HaYeHue. [loporoBoe 3HaueHne MarHUTHOM WH-
JTyKIUH nporpammupyercs B quanazone (0-169) mTa u no ymonuanuto umeer 3Hauenue 3 mTi.

BpeMs Hadana u OKOHYaHHUS BO3JCUCTBHUS MAarHUTHOTO TIOJISI TMTOBBIICHHOW MHIYKIMH (PUK-
cUpyeTcs B )KypHane cOOBITHIA cueTurKa, a hakT BO3I[€I/ICTBI/I$I uaannupyercs Ha KK BriroueHu-

€M Kypcopa « Ny umm CBCTOAHOJHOI'O MHAMUKATOPA « /Ny, Bemm JINTCIIbHOCTD BO3,Z[CI/ICTBI/IH Ha
C‘ICT‘II/IK HE IPEBBIIIATIO0 O,Z[HOI/I MHHYTBI, TO I1I0 OKOHYAaHHUIO BOS,Z[CI/ICTBI/Iﬂ KYpCOp nuin I/IHI[I/IKaTOP «

/Ny Beikimouaercsi. Eciu Bo3zeiicTBre HIIOCHh 6osiee | MUHYTBI, TO KypCOp HIIM HHIUKATOP « £
» 0CTaeTcs BKIIOYEHHBIM JI0 cOpoca uHTepdelicHON KOMaH 0l BTOPOrO YPOBHS 0CTYyIIA.

2.5

2.5.1 B yactu BO3JeHCTBUS KIMMATHYECKHX (PAKTOPOB BHEHIHEH Cpellbl 1 MEXaHUYECKUX
HAarpy30K CU€TYMKU COOTBETCTBYIOT ycioBusM rpynnsl 4 no 'OCT 22261-94 nnst paGotsl npu

TEMIIEpaType OKPYXKAIOIIEro BO3yXa U OTHOCUTEIHHOW BIAKHOCTU B COOTBETCTBUHU C TaOJIUIICH
16.

VYcioBHs OKpyKarolen cpeibl

CuéTyuky Hapy>KHOW YCTAaHOBKM YCTOWYHUBHI K BO3JICUCTBHUIO COJIHEYHOUN pajualiuu, UHes U
POCBL.

Tabmuna 11 - Jlnana3on pabo4yux TeMIieparyp, TEMIEepaTyp TPaHCIOPTHPOBAHUS M XPaHEHHS

HanmMeHnoBaHue mapamMeTpa

Cuérumku, ycraHaB/IMBae-
MbI€ BHYTPU TOMENEHUS

Cuérunku HapyXHOU
YCTaHOBKH

Juanazon pabounx Temmepatyp, °C

ot munyc 40 go riroc 70

ot muHyc 40 1o mroc 70

OTtHOCHUTEIbHAS BIXKHOCTD

10 90 % npu 30 °C

10 100 % npu 25 °C

Hanenue, klla (MM. pT. cT.)

ot 70 1o 106,7 (ot 537 no 800)

Jlnana3on TemrepaTryp TpPaHCIOPTH-
poBaHusl ¥ XxpaHeHus, °C

ot muHyc 40 10 mitoc 70

CremneHp 3alUIIEHHOCTH OT MPOHUK-
HOoBeHus T U Bojbl (mo ['OCT
14254-2015)

IP51

IPS5

2.6
2.6.1

CocraB KOMIUJIEKTA CYETUUKA

Taobmuua 12 - CocraB KOMIUIEKTA CYETYMKA

CocraB KOMILIEKTa CYETUYHKA MPUBEIeH B Tadbmuie 12.

O603HaueHue TOKyMEHTa HaunmenoBaHue 1 ycioBHOE 0003HaUE€HUE Kox.
CueTuurK 3JeKTPUUECKO 3HEPT U MHOTOYHKITMOHATb- 1
Hb1i TE2000. (0IHO W3 UCTIOJTHEHUH)
OP/IC.411152.007P0O ®opmyssp. Hacts 1 1
®PJIC.411152.007®001" | ®opmymsip. Yacts 2 1
®PJIC.411152.007P3Y PykoBoacTBo no skcruryaranuu. Yacts 1 1
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O6o3HaueHue T0KyMEeHTa HaumenoBanue u ycnoBHOe 0003HaYeHHE Kom.

®P/IC.411152.007PD1Y PykoBoacTBO 1o 3kcrutyatanuu. Yacts 2. MeTouka mo- 1
BEPKHU

OPJIC.411 152.007P22Y PykoBoacTBo 1o skcrutyatanuu. Yacte 3. J{ucTaHIIMOHHBIN 1
PEXUM

®P/IC.411152.007PD3Y PykoBoacTBo 1o skcmutyaranuu. Yacts 4. U3Mepenue u 1
y4eT MOTePh

®PJ1C.00004-01" [IporpammHoe obecrieueHne 1
«Konpurypatop COT-4TM», Bepcus He Hmxe 18.05.21

®P/1C.411915.054 NuauBuayanbHas ymakoBKa 1
TE2000.00 - TE2000.07, TE2000.20 - TE2000.23

®P/1C.411915.052 NuauBuayanbHas ymakoBKa 1
TE2000.60 - TE2000.67, TE2000.80, TE2000.81

®PJIC.411915.0507 UnuBunyansHas ynakoska TE2000.40 - TE2000.43 1

®PJ1C.468369.0117 Tepmunan TE121.02 (TE121.02/1, TE121.03) 1
¢ hopmymsipoM

OPJIC.41191 1.007% KommiekT MOHTaXHBIX YacTei:

®OPJIC.745162.001 2) I'epmoBBOI 1

®PJ1C.754342.0017 IIBemep 1

®PJIC.746122.0077 Yook 1
Iypyn camope3 M4.2x13.32.J1C59-1.139 DIN968” 2
Bunt B2.M4-6qx10.32.JIC59-1.136 TOCT 17473-807 2
11ait6a 4J1 Bp.KMu3-1.136 TOCT 6402-707 2
[laii6a A 4.32.JIC59-1.136 TOCT 10450-787 2
Jlro6enb-reo3s hacaausii KAT N 10x100 2

®PJIC.745213.003-05% | Peiika (TE2000.60- TE1000.67, TE2000.80, TE2000.81) 1

®PJIC.754463.125 DTHKETKA 1

[Ipumeuanus

1 Y JlokymeHTHI B 21eKTPOHHOM BHJIE, BKIOUas ceprudukarsl i 110 «Konpuryparop CIT-
4TM», IOCTYIIHBI Ha CaiiTe MPEIIPUITUS-U3TOTOBUTENS 110 aapecy https://te-nn.ru/.
2 JIns CYETYMKOB C YCTAHOBJIEHHBIM JIOTIOJHUTENBHBIM HMHTEPPEHCHBIM MOJYyJIEM B KOM-
IUIEKT MOCTABKU BXOAUT (QOPMYJISIp U3 KOMIUIEKTa IMOCTaBKU MOAyJs. PykoBoacTBO mo skc-
IUTyaTallid MOAYJIA JOCTYIMHO Ha caiiTe NpeAnpHusTHs-U3rOTOBUTENS Mo azapecy https://te-

nn.ru/.

3 SKCHHyaTaHI/IOHHaSI JAOKYMCHTAIUA HAa CUCTUUK, TCPMUHAIl U JONOJIHUTEIbHBIN MOAYJIb Ha
6YMa)KHOM HOCHUTCIIC NIN (1)J'I€IH'HaKOHI/ITeJ'IC IMMOCTABJIAIOTCS 11O OTACIIBHOMY 3aKas3y.

TE2000
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4 ? TIoCTaBISIOTCS CO CYCTIHKAME HapyXKHOM YCTaHOBKHU. TepMHHaJ MOCTABIISIETCS CO CUET-
yukamu HapyxHoi ycraHoBku TE2000.40 u TE2000.41 B AByx BapuaHTaxX MUCHOJIHEHMS, YTO
B SIBHOM BUJI€ YKa3bIBA€TCs MPHU 3aKase:

— TEI121.02 ¢ nuTaHueM OT CETH MEPEMEHHOI0 TOKA U C PE3EPBHBIM TUTAHUEM
OT JIBYX aJIKAJIMHOBBIX OaTapei Wi JIBYX aKKyMYJISATOPOB TUIIOpazMepa AAA;

— TE121.02/1 6e3 ucTOYHUKA CETEBOTO JEKTPOIMUTAHUS U C TUTAHUEM TOJIBKO
OT JIBYX aJIKAJIMHOBBIX OaTapei Wi JABYX aKKyMYJISTOPOB TUIOpasMepa AAA;

— TEI121.03 c muTaHueM TOJIBKO OT JIBYX QJIKAJIMHOBBIX OaTapeil uiu JByX aKkKy-
MYJISITOpOB TUIIOpaszmepa AAA win yepe3 pazbem USB Tumna C.

TepMmuHam MOXET UMETh APYrod TUII UM HE BXOJUTh B COCTAB KOMILJIEKTa MOCTABKH 110

OTJICIbHOMY 3aKa3y.
5 ¥ MMocrassores co cuerankamu TE2000.40- TE2000.43 1o OTJIETILHOMY 3aKa3y.
6 * Ilocraensercs co cuetunkamu TE2000.60- TE2000.67, TE2000.80, TE2000.81 mo ot-
JIEJIbBHOMY 3aKasy.
7 ¥ Drukerka camokesIascs ¢ HaHeceHHbIM JoroturnoM ITAO «Pocceru» u TenegoHoM
Enunoro konTakt-ienTpa 8-800-220-0-220 mocraBiisieTcst Mo OTACTLHOMY 3aKasy.
8 PemoHTHas TOKyMeHTallusl pa3padaThiBaeTCs U MOCTABISETCS MO OTACIBHOMY JIOTOBOPY C
OpraHu3alysIMU, TPOBOSAIIUMHU MTOCIIETAPAHTUIHBIM PEMOHT CUETYUKOB.
9 Uncramnsuuonnslil maket nporpammsl «Konduryparop COT-4TM» u oOHOBIEHHUS 3arpy-
309HOT0 MOJYJIsl KOH(HUTypaTopa TOCTYIHBI Ha caifTe 1o ajapecy https://www.te-nn.ru/.
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2.7
2.7.1

TexHuuyeckue XxapakTepUCTUKU

jmue 14.

Tabmuua 13 — OcHOBHBIE TEXHUYECKHE XAPAKTEPUCTUKH

OCHOBHbBIE TEXHMUYECKHE XAPAKTEPUCTUKH CUETYMKA IpUBEJeHbI B Tabauue 13. Xa-
PaAKTEPUCTUKH BCTPAMBAEMBIX WJIM YCTAHABIMBAEMbIX UHTEP(HEHCHBIX MOAYINIEH MPUBEICHEI B Ta0-

HanmeHnoBaHMe BETMYHHBI 3HaycHUe

Kitacc To9HOCTH ITpU M3MEPEHUH B TIPSIMOM M OOpaTHOM Ha-
NPaBJICHUH:
— aKTHBHOH SHEPIHH

o 'OCT 31819.22-2012 0,5S;

no 'OCT 31819.21-2012 1;
— peaktuBHoM 3Hepruun o 'OCT 31819.23-2012 1
HomuHanbHbIH (MaKCUMaIIbHBIN) TOK, A 1(2) umm 5(10);
ba30BbIii (MaKCUMaIBHBII) TOK, A 5(80) mym 5(100)
CTapToBBIii TOK (41yBCTBUTEIILHOCTb), MA:
— TpaHc(HOPMATOPHOTO BKITFOUCHUS 0,001Ir0M;
—  HENOCPEICTBEHHOIO BKIIFOUEHHS] 0,00415

HomunanwHbie HanpskeHus, B

3x(57,7-115)/(100-200) mm
3x(120-230)/(208-400)

YcranoBieHHbIN pabounii Auana3oH HanpsbkeHuit ot 0,8UHoM
10 1,2Unom, B, cuerunkoB ¢ Unom:

— 3x(57,7-115)/(100-200) B

— 3%(120-230)/(208-400) B

3%(46-138)/(80-240);
3%(96-276)/(166-480)

[TpenenbHbIiA pabounii quamna3oH Gpa3HbIX HAPSHKEHUI

(B mOOBIX MBYX azax), B ot 0 110 440
Homwunanbnas yacrora cetH, [l 50
Juanazon pabounx yactort, [ ot 47,5 1o 52,5
IIpenensl nomyckaeMoi OCHOBHOM OTHOCUTEIBHOM MOTPELIHO-
CTU u3Mepenus, %o:
— aKTUBHOU MOIIHOCTH (TMPSMOTO U 0OpaTHOTO HaIpaBIie-
HUS TIPYU aKTUBHOM, HHIYKTUBHOW U €MKOCTHOM Harpyskax),
Op, CUETUYNKOB:
1) TpanHCc(hOpPMAaTOPHOTO BKIFOUCHHS KIacca TOYHOCTH
0,5S:
npu 0,05In0M < | < Imakc, COSQ=1; +0,5;
npu 0,05IH0M < | < Imakc, c0s¢=0,5; +0,6;
npu 0,011n0M < | < 0,05IH0M, cOSQ=1; +1,0;
pu 0,021H0M < | < 0,05IH0M, c0S9=0,5; +1,0;
npu 0,05In0M < | < Imax, cose=0,25; +1,0;
2) HENOCPEJICTBEHHOTO BKJIFOUEHHMSI KJIacca TOYHOCTH 1:
mpu 0,115 < | < Imake, cose=1, cosp=0,5 +1,0;
npu 0,055 < 1 < 0,115, cose=1 +1,5;
npu 0,1l < | < Imaxc cosp=0,25 +1,5

— PpEaKTHBHON MOIIHOCTH (TIPSIMOTO K OOPATHOTO HANPABJICHUS
TIPY aKTUBHOM, MHAYKTUBHON U €MKOCTHOM Harpy3kax), 6Q,
CUETYHKOB:

TE2000

Pykoeoocmeo no sxcnnyamayuu. Yacmo 1

32




7D 000 «TEXHOPHEPIO»

[Tponomkenne Tabmwip 13

HanmenoBanue BenM4UHbBI 3HavyeHue
1) TpaHchopMaTOPHOro BKIFOUEHHS Kjacca TOYHOCTH 1:
npu 0,05lH0oMm < | < Imakc, sing=1, sing=0,5 +1,0;
npu 0,01lH0oM < | < 0,051H0M, Sing=1 +1,5;
npu 0,02lrom < | < 0,051H0M, Sing=0,5 +1,5;
npu 0,05ls0M < | < Imakc, Sing=0,25 +1,5;
2) HEMOCPEICTBESHHOI'O BKIIFOUEHHS KJlacca TOUHOCTH 1:
npu 0,115 < | < Imakc, sing=1, sing=0,5 +1,0;
npu 0,0515 < 1 < 0,11, Sinp=1 +1,5;
— 1pu 0,1l; < | < Imake, sing=0,25 +1,5;
— TIOJIHOM MOULTHOCTH (aHAJOTUYHO PEaKTUBHON MOIIHOCTH),
65 6Q;
—  MOIIHOCTH aKTHBHBIX IIOTEPh, Opy (251 + 26u);
— MOIIHOCTH PEaKTHBHBIX MOTEPb, OQn (20i + 4du);
— aKTHBHOM SHEPIMH U MOIIHOCTHU C YU4ETOM MOTEPh (TIpsi- (6 P 5 P, J _
MOT0 U 00paTHOTO HAIMPABIIEHUS), Op +py Pipy P, Pnpy P, ’
— PpEeaKTHBHOM 3HEPrUH U MOLIHOCTH C YYETOM HOTEPh (8 . Q e Q, J
(IpsAMOTro ¥ 0OPATHOTO HANPABIIEHHUS), 0Q:Qn Q Q+Q, Qn Q+Q,
Cpennmii TeMIiepaTypHbI KO3(QQPUIIMSHT B IUANa30HE TEM-
nepatyp ot Mmunyc 40 no mmtoc 60 °C, %/K, npu nzmepenun:
— AKTUBHOH 3HEPTHUU U MOITHOCTH
1) TpaHCOPMATOPHOTrO BKIOYCHUS
mpu 0,05Inom < | < Imakc, cosp=1 0,03;
npu 0,05Inom < | < Imakc, cos@=0,5 0,05;
2) HEMOCPEACTBEHHOrO BKIIOYCHUS
mpu 0,116 < | < Imakce, cosp=1 0,05;
npu 0,216 < | < Imakc, cose=0,5 0,07;
— PCaKTUBHOM SHEPTUU M MOIITHOCTH
O  TpaHC(OPMATOPHOTO BKIIOUEHUS
npu 0,05IH0M < | < Imakc, Sine=1; 0,05;
npu 0,05lH0M < | < Imakc, Sing=0,5 0,07,
O HEIMOCPEJCTBCHHOT'O BKITFOUCHUS
mpu 0,116 < | < Imakc, coSQ=1; 0,05;
npu 0,216 < | < Imakc, c0s¢=0,5 0,07;
Junana3oH u3mMepsieMbIX 4acTor, [ 11 or 42,5 no 57,5
[Tpenensl pomyckaemMoil abcomOTHON MorpemHocty u3Mepenus | +0,05

qacToThL, I 11

Junana3oH n3mepeHus oTkJIOHEHHs yacToTel oT 50 I'm, I'ng

ot -7,5 o +7,5

[Tpenensl gomyckaeMoi abCOIFOTHOM MOTPELTHOCTH U3MeEpe-
HUs OTKJIOHEHUS 4acTOThI, [T

+0,05

JlnanazoH U3MepeHus: CPeIHEKBaIPaTHIECKOT0 3HAUCHHsI Ha-
npspkeHus, B:

- (haznoro Hanpsprenust (UA, UB, UC)

- mexxaydaszunoro Hanpsokerus (UAB, UBC, UCA)

- HanpspDKeHUs psMoit mocinenoBarenbHocTH (U1L)

TE2000

ot 0,8UnoM H
10 1,2Unom B1)
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ITponomkenne Tadauier 13

HaunmenoBanue BeTUUMHBI 3HadeHue
[Ipenenbr nomyckaeMon OTHOCHTEIIBHON MTOTPEITHOCTH
U3MEPEHUS CPEIHEKBAPATUICCKOTO 3HAUCHU ST HATIPSKESHUS £0.4 (£0.5)
JUISl CYETYMKOB TpaHC(HOpPMATOPHOTO (HEMOCPEICTBEHHOTO) ’ ’
BKIIIOueHus, %
Jlnana3oH U3MepEeHus MOJIOKUTEIIBPHOTO OTKIIOHEHUS CPEITHE-
KBa/IPaTHYECKOTO 3HAUCHHS (Pa3HOTO U MEXKTY(Pa3HOTo HAMps- ot 0 no +20

xenns (8Uw), %

Jlnama3zoH U3MEpeHNUs OTPHULIATEILHOTO OTKIOHEHHUS CpeIHe-
KBapaTHYECKOro 3HaYeHHs (GazHOro U MexaydasHoro Ha-
npsokerus (8U(,), %

ot 0 o +20%

[Ipenensl qomyckaeMoii aOCOIFOTHOM MOTPEITHOCTH U3MEpe-
HUS TOJIOKUTCIIBHOT'O U OTPULATCIIBHOT'O OTKJIOHCHUU cpea-
HEKBaIPaTHYECKOTO 3HAYCHUs (ha3HOTO U MEXTy(pa3zHOTO Ha-
MPSDKEHUS IS CYSTYNKOB TPaHC(HOPMATOPHOTO (HETIOCpe/I-
CTBEHHOT0) BKIItOUEHUS, %o

+0,4 (+0,5)

Junana3on u3mepeHus yria (a3oBoro caBura Mexay Gpa3Hbl-

MU HamnpsHKEHUSIMU OCHOBHOMW 4acTOTHI ((y) B AUAMa30He Ha-

npskeHHH 0T 0,8 Uy 1 10 1,2U5 00 5, °

ot -180 mo +180

[Tpenensl nomyckaemMoi abCOMIOTHON MOTPEIIHOCTUA U3MEpe-
HUS yria (a30Boro caBura Mexay GpasHbIMU HAIPSDKEHUSIMH
OCHOBHOM YaCTOTHI JIJIsl CYETYMKOB TPaHC(HOPMATOPHOTO (He-
MOCPEACTBEHHOT0) BKIIIOUYCHHSI,°

+1(+2)

Junana3on u3mepeHus yria (a3oBoro caBura Mexmay GpasHbiM
HANpPSDKCHUEM W TOKOM OCHOBHOM 4acToThI (Qyy), °

ot -180 mo +180

[Tpenensl nomyckaemMoit abCONIOTHON MOTPEIIHOCTH U3MeEpe-
HUs yriia (a30BoOro cABUra Mexay GpasHeIM HAPsHKEHUEM U
TOKOM OCHOBHOM 4acCTOTBI JJIsl CYETUYMKOB TpaHc(hopMaTop-
HOTO (HEMOCPEACTBEHHOT0) BKIIOYCHHS, °:

- Ipu 011|H0M < I < ImaKc (Oa1|6 < I < IMaKC)

- [Ipn 0,01|H0M <I< O,IIHOM (0,05|6 <I< 09116)

+1(+2)
+5

JlnanazoH U3MepeHus CPeJHEKBAIPaTHIECKOr0 3HAaUCHUS
¢a3ubix TokoB (1), A

oT 0,01 T0m 10 Tyaxe
ot 0,051 10 Tyaxe

[Ipenensl nomyckaeMor OTHOCUTEIBHOM MOTPEITHOCTH U3MeE-
PEHHUS CPEIHEKBAIPATUIECKOT0 3HaUeHUs (Pa3HBIX TOKOB JJIs
CUYETYMKOB TPaHC(HOPMATOPHOTO (HEMTOCPEACTBEHHOIO)
BKJIIOUEHHS, %o:

- iprt 0,050 0 < T < Tyare (0,115 < T < Tjyaxe)

- ip#t 0,01 150y < 1< 0,05T50y (0,051 <1<0,115)

+0,4 (£0,9)
+(0,4+0,02-]0,05 00/ 15-1])
((0,9+0,05°|0,115/1,-1]))

Jlnama3zoH U3MEpeHNUs JUINTENbHOCTH NTPOBajia HAPSHKCHUS
(Atm), ¢

ot 0,01 o 60

Hpe;[enbl nonycxaeMoﬁ a0COJIIOTHOU MOrpeIIHOCTU U3MEPC-
HUS JJIMTCIBHOCTH IIPpOBajia HAIPSXKCHUA, C

+0,02

JlnanazoH u3MepeHus riyOuHbI poBaia Hanpsbkenus (0Un),
%
1

ot 10 mo 203)

[Tpenensl nomyckaeMoi abCOIIOTHOM MOTPELTHOCTH U3MeEpe-
HUS TITyOMHBI [TpOBajia HaMpsKEHUs, %o
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ITponomkenne Tadauier 13

HanmeHnoBaHne BEITUUMHEI

3HayeHue

Jlnana3oH U3MepeHHsl JUIMTEIbHOCTH BPEMEHHOT'O ITepeHa-
npsbkeHus (Atmep u), ©

ot 0,01 o 60

[Tpenensl nomyckaemMoi aOCOMIOTHON MOTPEIIHOCTH U3Mepe-
HUS JUIMTEIIbBHOCTA BPEMEHHOT'O MepEHANPSHKEHUS, C

+0,02

Jlnama3zoH u3MepeHus 3HauYeHus epeHanpspkerus, (dUnep),
% OIOPHOTO HAPSIKECHUS

or 110 1o 120

[Tpenensl nomyckaemMoi aOCOMIOTHON MOTPEIIHOCTH U3Mepe-
HUS 3HAYEHMsI IEpeHaNPsHKEHUs], %o OOPHOTO HAIPSHKEHUS

+1,0

[Ipenernsl qommyckaeMoi TOMOHUTETLHON TIOTPEITHOCTH U3Me-
PEHUS YaCTOThI, HAMPSKEHUS M TOKA B JIAla30He TeMIIepaTyp
ot munyc 40 no umoc 70 °C, otn, %

0,058 (t-tp5)"

TouyHOCTB X04a BCTPOCHHBIX YaCOB B HOPMAJIbHBIX YCJIOBUAX BO

BKJIFOUCHHOM U BBIKJIFOUEHHOM COCTOSHHH, C/CYyT +0,5

M3MeHeHne TOYHOCTH X012 YacoB B JiHaia30He paboumx TeM-

neparyp, ¢/°C /cyT:

— BO BKJIFOUCHHOM COCTOSTHHH B JIalia30HE TEMIIEPATyp OT

munyc 40 o wnoc 70°C, meHee +0,1;

— B BBIKJIFOYCHHOM COCTOSIHMHM B JIHAIla30HE TEMIIEPaTyp OT

munayc 40 1o mmoc 70 °C, MeHee +0,22

[TosHast MOIIHOCTB, MOTpeOIsIeMast KaXKI0i IOCIIeI0BaTEIbHOM

LIeNbI0, He Ooltee, B-A 0,1

AxTuBHas (110JIHAsA) MOILLIHOCTb, IOTpedIIseMast Kax 101 napai-

JICTIBHOM 1ICTIBIO HAMPSDKEHHMS, U CYETYMKOB ¢ MHTEpeicoM

RS-485, Bt (B-A), He Oonee:
npu 57,7 B 0,5 (0,8)
npu 115 B 0,7 (1,1)
npu 120 B 0,7 (1,1)
npu 230 B 1,1(1,9)

AxTuBHas (TIOJTHAS) MOIIIHOCTb, MTOTpeOIIsieMast Kax 101 mapal-

JIETTbHOM TIETIBIO HATPSKEHMS, ISl CYUSTIYMKOB CO BCTPOSHHBIMHU

moaemami, BT (B-A), He Gornee:
npu 57,7 B 1,2 (1,7)
npu 115 B 1,5(2,5)
npu 120 B 1,5(2,5) [7]5)
mpu 230 B 2,0 (3,0) [10]Y

MaxkcuManbHbIN TOK, TOTPEOISIEMbIH OT pe3epBHOIO UCTOYHUKA
MIUTaHWsI IEPEMEHHOTO WM IIOCTOSIHHOT'O TOKA, B INAIa30HE
Hanpsbxenuii ot 80 B o 276 B, 6e3 yuerta (¢ yuetoM) nmotped-
JIEHUS IOTIOJHUTEIbHOTO HHTep(eiicHoro moayns (12B,

200 MA), MA:

— npu=380B 35 (80);
— mpu=276B 15 (30);
— npu~80B 50 (90);
— npu~276B 20 (40)
HauanpHblii 3ammyck cueTdnka, MeHee, ¢ 5
TE2000 Pyxosoocmeo no sxcnnyamayuu. 9acmo 1 35




7D 000 «TEXHOPHEPIO»

[Tponomkenne Tabmwip 13

HanmeHoBaHne BETUUMHEI

3HaueHue

KU IKOKpUCTAILTMYECKUI HHIUKATOP:

— YHCIIO0 MHAUIUPYEMBIX Pa3psiioB 8;

— IICHA EIMHHMITBI MJIAJIIIETO pa3psiia Py 0TOOpaKEHHN

SHEpruu U KoddduimenTax TpanchopMarii paBHbIX 1,

kBT4 (kBap-4) 0,01
Tapudukarop:

— 4ucio TapudoB 8;

— 4uCIo Tapu(HBIX 30H B CyTKax ¢ AUCKpeToM 10 MUHYT 144;
— YHCJIO TUIIOB JHEN 8;

— YHCJIO CE30HOB 12
XapaKTepUCTUKH UHTEPENCOB CBS3H:

— CKOpOCTh 0OMEHA M0 ONTUYECKOMY HOPTY, OuT/C, (PuK-
CHUpOBaHHas) 9600;

— ckopocTh oOMeHa 1o nopty RS-485, 6ut/c

— IPOTOKOJ OOMEHa

38400, 28800, 19200, 9600, 4800,
2400, 1200, 600, 300;
ModBus-togo6usit, COT-
4TM.02 - cOBMECTUMBIH MPOTO-
KOJ;

ModBus-RTU;

I'OCT P 58940-2020 (CITOADC)
C TPAHCHOPTHBIM YPOBHEM
HDLC;

KananpHbIl MaKETHBINA TPOTOKOI
cucremsl «llupamunay;

— MakcHMallbHbII pazmep Oydepa npuemal/nepenay, 1072:
OaiiT
— MaKCHMaJIbHOE YHUCJIO CUETYUKOB, MOAKIIOUYAEMBIX K 64
maructpamu RS-485
XapaKTEepUCTUKHU UCTIBITATEIIbHBIX BBIXOJIOB!
— KOJIMYECTBO BBIXO/OB H30JIMPOBAHHBIX KOH(QUTYpHpYe-
MBIX 2;
—  MaKCHMAJHHOE HalpsKEHHE B COCTOSHHHY «pasoMKHyTo», B| 30;
— MAaKCUMAJIbHBIN TOK B COCTOSIHUU «3aMKHYTO», MA 50;
— BBIXOJIHOE CONPOTHBIICHNE
B COCTOSIHUU «Pa30MKHYTO», KOM, HE MEHee 50;
B COCTOSIHUH «3aMKHYTO», OM, He OoJee 200
XapaKkTEepUCTUKHU PeJie YIIPaBICHUS HATPY3KOM:
— TOK, A 100
— M3HOCOCTOMKOCTb KOHTaKTOB BCTPOEHHOI'O PEJI€ IpU
aKTUBHOM Harpy3ke u Toke 100 A, nuxioB 3000
XapaKkTepuCTUKH IU(PPOBBIX BXOJIOB:
— HaIpsDKEHUE NTPUCYTCTBUS CUTHalIa, B ot 4 no 30;
— HanpsDKEHHME OTCYTCTBHS CUTHana, B or 0 o 1,5
[locrosinnas cueturika, umi/(kBT-9), nmn/(kBap-4), 17151 cyeT-
YHUKOB (CM. TabmHILy 3):
PEKUM UCTIBITaTENbHBIX BBIXO0B (A)
— 3x(57,7-115)/(100-200) B, 1(2) A 25000;
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[Tponomkenne Tabmwip 13

HanmeHOoBaHME BETMYNHBI 3HaveHue
— 3x(57,7-115)/(100-200) B, 5(10) A 5000;
— 3%(120-230)/(208-400) B, 1(2) A 6250;
— 3%(120-230)/(208-400) B, 5(10) A 1250;
— 3x%(120-230)/(208-400) B, 5(80) A 250;
— 3x%(120-230)/(208-400) B, 5(100) A 200;
PEXKHUM UCTIBITATEIbHBIX BbIX010B (B)
— 3x(57,7-115)/(100-200) B, 1(2) A 800000;
— 3x(57,7-115)/(100-200) B, 5(10) A 160000;
— 3%(120-230)/(208-400) B, 1(2) A 200000;
— 3%(120-230)/(208-400) B, 5(10) A 40000;
— 3x%(120-230)/(208-400) B, 5(80) A 8000;
— 3x%(120-230)/(208-400) B, 5(100) A 6400
CoXpaHHOCTh JaHHBIX MPH MPEPHIBAHUSIX TUTAHUS, JICT:
— uHdopmanuu, 601ee 40;
— BHYTPEHHHUX 4acoB (MMUTaHUE OT JIUTUEBOU OaTapen),
HE MeHee 16

3ammra uHGOpMaLun

MApOJIM ABYX YPOBHEU JOCTYIA U
anmapaTHas 3alUTa ITaMsITH MeT-
posjoruyecknx ko3 duimuenTon

CaMOI[I/IaFHOCTI/IKa

HI/IKJ'II/I‘ICCKB.H, HCIIPCPLIBHAA

Pabouue ycnoBus sxcrutyatanuu o 'OCT 22261-94:
— TeMIieparypa OKpyKarolero Bosayxa, °C

— oTHOcuTenbHas BiakHocTh mpu 30 °C, %

— JjasieHue, klla (MM pr. cT.)

rpynma 4

ot munyc 40 no mioc 70;

1o 90;

ot 70 mo 106,7 (ot 537 mo 800)

WuTepBan Mex 1y NOBEpKaMH, JIET

16

Cpennsist HapabOTKa /10 0TKa3a, 4ac 220000
Cpennuii cpok ciyxO0bl, €T 30
["apaHTUIHBIN CPOK dKCILTyaTalluH, JIET 9)

Bpems BoccTaHoBeHus, yac 2

Macca, Kr:

CUETUMKA BHYTPEHHEN YCTaHOBKH 18;
CUETUMKA HAPYKHON YCTaHOBKH 2,0
cu€ryrka ycraHoBKM Ha DIN-peliky 11,
["abaputHbie pa3mepsl, MM

CYETYMKA BHYTPEHHEN YCTaHOBKH 289x170x91,
cueTunka ycraHoBku Ha DIN-peliky 150x198%70
CUETYMKA HApyXXHOW YCTaHOBKH (Ha LIBeJUIepe) 350%256x130
["abapuTHbIE pa3Mephl YCTaHABIMBAEMOTO CMEHHOTO MOy~ | 51x133%23

JI51, MM

1 nipu pe3epBHOM MUTAHUHU OT 0,1 Uyoy i 10 1,2U5 00 5
2) npu pesepBHOM nutanuu ot 0 1o 90 %

IpY pe3epBHOM NMUTAHWU JTUANa30H U3MepeHus rryOuHsl npoBasios ot 10 go 100 %;

4)

rzie O — Mpeienbl T0MycKaeMoil OCHOBHOM MOTPEIIHOCTH U3MEPSIeMOM BETMYUHBI,
t — Temneparypa pabouux ycinoBuii, t3 — remnepatypa 23°C

B KBAJ[PATHBIX CKOOKaX 3Ha4YeHUs /1t cueTdynkoB ¢ PLC-monemom
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Ta6muma 14 — XapaktepucTuku HHTEp()EHCHBIX MOTYIICH

HanmeHnoBanme BEITUUMHEI

3HayeHue

XapakTepUCTUKH PaIruoMOIeMa IS CBSI3H
¢ repmunanom (RF2):

— IPOTOKOJ 0OMEHA O PaJInOKaHAITY

— TOIOJIOTHSI CETHU Mepeaadn JaHHbIX

—  YHCJIO MOJKIFYACMbIX TEPMUHAIIOB /
pazroMoIeMOB

— CKOpPOCTh OOMEHa I10 paJroKaHaly,
out/c

— MaKCUMaJIbHBIH 00BEM TOJIC3HOU HMH-
dbopmaru

B OJTHOM TIaKeTe nepeaayu, oant

— pabouue yactotsl, MI'11

— MOIIHOCTh NepenaTynka, MBt, He 60-
nee

— CHEKTpalibHas IUIOTHOCTh MOIIHOCTH,
nbm/T'1g

— aHTEHHA

SimpliciTl pupmsr Texas Instruments;

3B€3/1a;

1/3;

38400;

50;

868,85 mn 869,05
10

MuHyc 40

BHYTPCHHSI

XapaKTepI/ICTI/IKI/I ISM-monema (ZigBee):
POTOKOJI 0OMEHA OCHOBAH Ha CTaH-
napTe

— TOIOJOruAa CETH nepeaaiu JaHHbIX

— [IyOWHA PETPAHCIISIIUY [IPH Iepeaaye
JIaHHBIX

— YHCIIO MOASMOB B OJIHOM JIOTMYCCKOM
cetu

— MaKCHUMAJIbHBIA 00BEM IT0JIC3HOM HH-
dbopmalu B 0OTHOM TIaKeTe MepeIauH,
Oaiit, He Oosee

— nuama3oH pabounx yactot, Ml

— KOJIMYECTBO YaCTOTHBIX KaHAJIOB

— BBIOOP YaCTOTHBIX KaHAJIOB

— MOIIHOCTH Tiepeaardnka, MBt, He 60-
Jee

— CKOpOCTb Ilepeiaun JaHHbIX, KOUT/C

— aHTEHHA

IEEE 802.15.4-2006 ¢ yuetom TpeboBaHui
ZigBee PRO;

IIOJIHOCBSI3HAs OJJHOPAHIOBAasi CETh C ABTOMAaTH4e-
CKHM ITOJKJIIOUEHUEM, apecalueii, MappyTH-
3alMen U ONTUMH3ALMEN MapIIpyTa;

o 15;

1o 250;

240;
ot 2400 mo 2483,5;
16;

NPUHYAUTEIBHBIN / aBTOMATHYECKHIA;

100

250

JUTSL BCTPAaUBaeMbIX UHTEP(HENCHBIX MOIYJEH -
BHYTPEHHSS

JUTSL JOTIOJTHUTEBHBIX CMEHHBIX HHTEP()EHCHBIX
MoJylel paszbeM i BHenTHel anteHHsl SMA-F

Xapakrepuctuku PLC-monema:
— TIPOTOKOJ OOMEHa

— TOIOJIOTHA CCTU MEPCAAIN JaHHBIX

TE2000

Pykoeoocmeo no sxcnnyamayuu. Yacmo 1

Y-NET ¢pupmsr Yitran;

JIPEBOBUHAS CETh C aBTOMAaTUYECKUM ITOAKIIIO-
YEHUEM, aJpecannen, MapuIpyTU3aueil 1 ONTH-
MHU3alUen MapIpyTa;
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ITponomxkenne Tadauiel 14

HaumeHoBaHMe BETUIHNHEI

3HayeHue

— IyOMHA pETPaHCISAUU TP Nepeiaye
JIaHHBIX

— CKOpOCTb N€pe/layu JaHHBIX B AJICK-
TpUYECKOH ceTH, OuT/C

— YPOBEHb BBIXOJHOTO CHTHaJja Tepe-
NaTYHhKa B IIoJIoce 4acToT oT 9 1o 95 kI'11
— TI0JIOCA YacTOT curHaia, kKI'm

— YHCJI0 MOAEMOB B OJHOM JTOTHUECKOM
cetu

— MaKCHMAaJIbHBIH 00BEeM IOJIE3HOM HH-
dbopmaruu B 0OTHOM MAKeTe MepeayH,
OaiiT, He Ooee

1o 8;
2400, moaynsamus DCSK4;

o 'OCT 30804.3.8-2002;
or 18 o 82;
10 2000;

87

Xapakrepucrriku PLC/ISM-moznema

XapakTepUCTUKH AHAJIOTUYHBI XapaKTePUCTH-
kam PLC-monema u ISM-monema, npuBeicHHBIC
BBIIIIE, C BO3MOXKHOCTBIO OJTHOBPEMEHHOU pabo-
TBI B JIBYX CETSIX MepeIadn JaHHBIX

XapakTtepuctuku kommyHukaropa NB-10T:

— TCXHOJIOI'UA
YHCJIO AHaI1a30HOB

— BBIXOJJHAas MOIITHOCTb NNCPEAaTYHKa, Brt:

— YYBCTBUTCJIBbHOCTH IPUCMHHKA, I[BM

- CSD
— xiacc GPRS
— LTE Cat NB1 (HD-FDD)

— LTE Cat NB2 (HD-FDD)

— AaHTCHHA

Cetp 2G + 4G NB-loT

GSM/GPRS + NB-IoT (LTE Cat. NB1/2);

GSM - 4 (850/900/1800/1900 MT');

LTE Cat NB 1/2 otkpsrTo 3 (1800/900/800);

2 (GSM knacc 4 na yacrote 850/900 MI'w);

1 (GSM xknacc 1 Ha wacrore 1800/1900 MI'1);
0,1 (LTE Cat NB 1/2 kiacc 5 Ha Bcex JMara3oHax);
munyc 105,5 (850/900 MTI'w);

munyc 103 (1800/1900 MTI'm);

HE TIOJICP)KUBACTCS,

10;

Uplink mo 63 x6ut/c;

Downlink mo 27 xourt/c;

Uplink mo 158 xout/c;

Downlink o 124 k6ut/c

JUTSL BCTPAaUBaeMbIX UHTEP(QENCHBIX MOIYJEH -
BHYTPCHHSIA ;

JUTSL IOTIOJTHUTETBHBIX CMEHHBIX HHTEP()EHCHBIX
MoJylel paszbeM s BHenrHel antenusl SMA-F

XapakTepucTuku kKomMmyHrnkaropa GSM:
— TEXHOJIOTHS
— YHCJIO IMana30oHOB

— BBIXOJHAs MOIITHOCTH NICPEAATYHKA, Brt:
— YYBCTBUTCJIBHOCTH ITPUCMHHKA, nbm

— xnacc GPRS
— CSD

TE2000

Cets 2G
GSM/GPRS;
4 (850/900/1800/1900 MTI'1y);

2 (knacc 4 Ha yactore 850/900 MI'n);

1 (knmace 1 Ha wactote 1800/1900 MI');
munyc 108 (850/900 MTI'n);

munyc 107 (1800/1900 MTI'm);

(1-6), (9-10), 50 Kowur/c;

RLP, He npo3paunas nepenava , 9600 6ut/C;
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ITponomxkenne Tadauiel 14

HaumeHoBaHMe BETUIHNHEI

3HayeHue

— AaHTCHHa

JUIS BCTPAauBaeMbIX HHTeP(PEHCHBIX MOAYyINeH -
BHYTPCHHSIS;

JUTSI TOTIOJTHATEILHBIX CMEHHBIX HHTEP(EHCHBIX
MOAYJIeH pa3beM 1 BHemHel anteHHsl SMA-F

XapakTepucTUKH KoMMyHuKaropa 3 G:

— TEXHOJOTHus

— YHCJIO 1MaIla30HOB

— BBIXOJIHAs MOILHOCTh Niepenaryuka, Bt

— YYBCTBUTCIBbHOCTH IIPUCMHHKA, ,Z[BM

— xiacc GPRS(EDGE)
— EDGE

— UMTS
— HSPA

- CSD

— AHTCHHA

Cetb 2G+3G
GSM/GPRS/EDGE/UMTS/HSPA;
4 (GSM 900/1800 MI't;, UMTS 900/2100 MI'm);

2 (kmacc 4, GSM 900 MI'n);

1 (kimacc 1, GSM 1800 MTI'm);

0,25 (xmmacc 3 UMTS 900/2100 MTI');
munyc 109 (GSM 900 MTI'n);

munyc 110 (GSM 1800 MI'm);

munyc 111 (900/2100 MI'n);

(1-12), (30-33), (35-38), kpome Kiacca 7;
Uplink mo 236,8 xbut/c;

Downlink o 296 xour/c;
Uplink/ Downlink mo 384 x6wurt/c;

Uplink mo 5,76 Mowut/c;
Downlink mo 7,2 Mowurt/c;
RLP, ne nmpo3paunas nepegava , 9600 6ut/C

JUTSL BCTPAauBaeMbIX HHTEPPEHCHBIX MOIYyIeH —
BHYTPEHHSIS;

JUTSI TOTIOJTHATEILHBIX CMEHHBIX HHTEP(EHCHBIX
MoJlyliel pazbeM i BHentHel antenusl SMA-F

XapakTepucTUKU KoMMyHHKaropa 4 G:

— TEXHOJIOTHUA

YHCJIO AHaIta3OHOB

— BBIXOJJHAas MOITHOCTb NC€PEAATYIHKA, Brt:

— YYBCTBUTCJIBbHOCTH IPUCMHHKA, I[BM

GSM/GPRS/EDGE/UMTS/HSPA/LTE;

11 (GSM 900/1800 MI'u, UMTS 900/1800/2100
MTI'u, LTE 700/800/900/1800/2100/2600 MTI'11);
2 (xmacc 4, GSM 900 MTI'ny);

1 (kimace 1, GSM 1800 MTI'm);

0,25 (xmacc 3 UMTS);

0,2 (xmacc 3 LTE);

munyc 108 (GSM);

munyc 112 (UMTS);

munyc 102 (LTE);

— xiacc GPRS(EDGE) (1-12), (30-33), (35-38), kpome kimacca 7;
— EDGE Uplink mo 236,8 xbut/c;
Downlink o 296 xour/c;
— UMTS Uplink/ Downlink mo 384 x6wurt/c;
— DC-HSPA+ Uplink mo 11 Mowut/c;
Downlink 1o 42 Mowurt/c;
- LTE Uplink mo 5 Mo6wut/c;
Downlink 1o 10 Mo6wur/c;
- CSD RLP, we mpo3paunas nepemaqa , 9600 6ut/c;
TE2000 Pyxosoocmeo no sxcnnyamayuu. 9acmo 1 40
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ITponomxkenne Tadauiel 14

HaumeHoBaHMe BETUIHNHEI 3HayeHue

Yucino oaHOBpeMEHHO mojaepxuBaembixX|4 - knuent TCP/IP;
COCIMHCHU KOMMYHHKAaTOpPOB ceTreil mo-|2 — cepep TCP/IP
OWMIILHOM CBSI3U

MaxkcumanpHbii  pazmep Oydepa npue-|1500 mis kaxa0ro U3 MECTH COSAMHCHUN
Ma/miepeayr mpu padoTe B CETH MOOMIIb-
HOU CBSI3H, OAMT

AHTEHHA JUISL BCTpauBaeMbIX HHTEP(PEHCHBIX MOIYJEH —
BHYTPECHHSIS;

JUTSL TOTIOJTHUTEIIbHBIX CMEHHBIX HHTEP(EHCHBIX
MoOJyJIell pa3beM i BHenTHel anteHusl SMA-F

Xapakrepuctuku kommyHukaropa Wi-Fi:

— MPOTOKOJIBI OOMECHA IEEE 802.11 b/g/n;

— Jamama3oH pabounx yactot, MI'1t ot 2412 no 2484;

—  MOIIHOCTH nepejarunka, MBr, ne 6onee | 100;

—  YHCJIO OJHOBPEMEHHO mojjepxkupae- |4 — knueHt uu cepsep 1CP/IP;

MBIX COEAUHECHUI

— MakcuMalbHbIH pa3zmep Oydepa 1024

npuemMa/repeaadn, 6anT

—  CKOpOCTb nepenaun, Mour/c no 150 Moéurt/c

— aHTEHHa JUTSL BCTPAauBaeMbIX HHTEPPEHCHBIX MOMIYyJICH —
BHYTPCHHSISA,

JUTSL TOTIOJTHUTEIbHBIX CMEHHBIX HHTEP(ECHBIX
MOJIyJIel paszbeM i BHenTHel anteHHs SMA-F

Xapakrepuctuku Mojema Ethernet:

—  TIPOTOKOJIBI OOMEHa TCP/IP, HTTP, ICMP (ping);

—  crenudukanms 10BASE-T;

—  CKOpocTh 0OMeHa 1o 10 M6wut/c;

—  4HCIIO OJHOBpPEeMEHHO nojiepxkuBae- |1 — knuent nnu cepsep TCP/IP ¢ xordurypupo-
MBIX COETUHEHUI BanueM uepe3 WEB-unrepdeiic;

—  MakcUMaJbHbIH pasmep Oydepa npue- |29

Ma/nepenaun

— cpelna nepenayu JaHHbIX Butas mapa UTP Cat.5 (5e);

—  pazpeM RJ-45

2.7.2 B vactu snexkTpoMarHuTHON coBMecTUMOCTH (DMC) cueT4rK COOTBETCTBYET Tpe-
6oBanusam ['OCT 31818.11-2012, TpeboBaHUSIM TEXHUYECKOTO perjameHTa TaMOoXKeHHOro coro3a
TP TC 020/2011 " TpeOOBaHUAM CTaHzapTa OAO «PCK ESC»
CTO 56947007-29.240.044-2010. ITapamerpst DMC npusenens! B Tabimie 15.
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Tabmuna 15 — DnextpomarautHas coBMecTUMOCTh (OMC)

N Crenenb HopmartuBHbIit
ITomexoycTOHYMBOCTH
KECTKOCTH JIOKYMEHT
Y CTOMYMBOCTD K DJICKTPOCTATUICCKUM paspsiiamM 4 I'OCT 30804.4.2-2013
YCTOMYMBOCTh K HAHOCEKYHIHBIM HUMITYJIBCHBIM I10- 4 I'OCT 30804.4.4-2013
Mexam
YCTOMYMBOCTP K MHUKPOCEKYHIHBIM — HUMITYJIbCHBIM 4 CTb M3K 61000-4-5-2006;
noMexam OOJIbIIION YHEPTUU I'OCT P 51317.4.5-99
YCTOMYMBOCTh K PaJMOYaCTOTHBIM 3JIEKTPOMAarHUT- 4 I'OCT 30804.4.3-2013
HBIM TTOJISIM
VY CcTOHYUBOCTE K 3BEHSAIIEA BOJIHE 4 T'OCT IEC 61000-4-12-20186,
I'OCT 30804.4.12-2002
YCTOHYMBOCTD K KOJEOATENbHBIM 3aTyXarOIUM I10- 3 I'OCT IEC 61000-4-18-
MeXam 2016,
I'OCT 30804.4.12-2002
VY CToHYMBOCTh K KOHYKTUBHBIM IIOMEXaM, HAaBEJECH- 3 CTB IEC 61000-4-6-2009,
HBbIM PaJUOYaCTOTHBIMU 3JIEKTPOMAarHUTHBIMU MOJIS- I'OCT P 51317.4.6-99
MH, B 11ojroce yactoT oT 150 kI'r mo 80 MI'n
Y CcTOMYNMBOCTH K MATHUTHOMY IOJIFO ITPOMBIIIIJIEHHOM ) I'OCT P 50648-94
YaCTOTHI
Y CcTOMUNBOCTD K UMITYJIbCHOMY MarHUTHOMY I1OJIFO 4 I'OCT 30336-95,
I'OCT P 50649-94
YCToHYMBOCTE K KOJIEOATENBHOMY 3aTyXarolemy 5 I'OCT P 50652-94
MarHUTHOMY TIOJTEO
YcTOWYNMBOCTh K TpoBaiaM H KpartkoBpeMeHHBbIM | 3-i kimace |['OCT 31818.11-2012,
MIPEPHIBAHUSIM HANIPSHKCHUS anektpo- |I'OCT 30804.4.11-2013
YCTORYMBOCTD K TapMOHUKAM U uHTeprapmonukam B | MarHuTHOH |[[TOCT 30804.4.13-2013
HaINpsKEHUU CETH MEPEMEHHOT0 TOKa 00CTaHOB-
KH
Y CTOHYMBOCTD K KOJIEOAHUSM HAIPSKEHUS 3JEKTPO- 3 I'OCT P 51317.4.14-2000
TTUTaAHWS
VYCTOHYMBOCT K W3MEHEHHUSAM YacTOThbl NMUTAHUS B 4 I'OCT P 51317.4.28-2000
CETH NEPEMEHHOTO TOKa
[Tomexoamuccust Kareropus |[TTOCT 30805.22-2013
obopymo-
BaHUs
Kiacca b
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2.7.3  Ilpenensl nOmMycKaeMON JOMOIHUTEIBHOM MOTPEUIHOCTH CUYETYMKOB, MPU H3MEpe-
HUM aKTMBHOM M pEaKTHBHOM 3HEPruM M MOIIHOCTU HPSIMOT0 M OOpaTHOTO HalpaBlICHUs, BbI3bI-
BAaE€Mbl€ U3MEHEHHMEM BIIMAIOLIMX BEJIUYMH 110 OTHOLICHUIO K HOPMaJIbHBIM YCJIOBUSIM, IIPUBEIECHBI
B TaOauite 16.

Tabnuna 16 — [Ipeaenbl morpenrHoCTyH, BBI3bIBAEMON BIUSIOIIMMY BETHYNHAMU

[Ipenensr nomyckaemMoi 1010~
Koa¢- | HHUTEnbHOM morpemHocty, %,
GbUIMEHT | VI CYETUYMKOB KJ1acca TOYHOCTH
Bausromas BeananHa 3HadyeHHe TOKa MOLLLEHO AKTHBHOM PeAKTHBHOM
CTH SHEPruu SHEPIHU
0,55 1 1
W3menenne nanpsokenans 0,01 luom < | <0,05lH0M 1 - - 0,7
U3MEPUTENBHOM e 0T |0,05luoMm < | < Imaxc 1 +0,2 | £0,7 +0,7
0,8Unom zio 1,15UnoM.  |0,05lH0M(0,115)< | < Imakc| 0.5 mHm | £0,4 | +1,0 +1,0
Vi3MeHeHre 4acTOThI B 0,01luom < | <0,051H0M 1 - - =1,5
npenenax +5 % 0,05H0M < | < Imakc 1 0,2 | +0,5 £1,5
0,05la0M < | < Imakc 05unn | £0,2 | £0,7 £1,5
I"apMOHMKH B LIEISX TOKa
| 1 + + -
S —— 0,5Imakc 0,5 0,8
CyOrapMOHUKH B LIENH 0,5l 505 (0,515) 1 115 | 430 i
MIEPEMEHHOTO TOKa ’ ’
Hecummerpus Harpsbke- Trom (Ig) 1 110 | 920 i
HI/Iﬂ b b
OpaTHas 1ocjIe10Ba-
Op 2 0.1THom (0,11¢) 1| 201 | £15 i
TEJILHOCTH (ha3
HeueTHble rapMOHUKHY B 05| 1 i 3.0 i
LIENH NIEPEMEHHOT0 TOKa 76 ’
[TocTosiHHAs COCTABIISIO- |
11ast B 1EMH IEPEMEHHOTO % 1 - +3,0 -
TOKa 2
BHemnHee nocTosHHOE Tom (Ig) 1 120 | 2.0 2.0
MAarHUTHOE TI0JIe
BHremHee MarHuTHOE I0JIE Trom (I¢) 1 110 | 220 0
uuaykiuu 0,5 mTn 6 ’ ’ ’
PamuodacToTHEIE dJ1eK- Trom (I¢) 1 00 | w20 120
TPOMAarHUTHBIE MOJIS 0 ’ ’ ’
KoHIyKTHBHBIE TOMEXH Irom (lg) 1 +2.0 | £2,0 +2.0
HarocexyraHsie Hu- Triom (Ig) 1 +2,0 | +4,0 +4.0
MyJbCHBIE TTOMEXHU
KoneGarenbHble 3aTy- THou 1 0 i 0
XaroIue IIoMexu ’ ’
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2.8 YcTpoicTBO 1 paboTa cyeTynKa

2.8.1  KoHCTpyKuus cyeT4nKa

2.8.1.1 Koncrpykmus cuerynka coorBerctByer TpedoBanusiM ['OCT 31818.11-2012 u koHcT-
PYKTOPCKOM TOKyMEHTALMH IIPEAIPUATUA-U3TOTOBUTEIISL.

Buewnuit BUI cyeTunka BHYTPEHHEH yCTaHOBKU M CXeMa IIOMOMpPOBaHMS IPUBENIEH Ha pU-
cynke 1. ['abapuTHbIC UYepTEKU U YCTAHOBOYHBIC pa3Mephl CUETUYMKA U JIOTOJIHUTEIBHOTO WHTEP-
delicHoro Moaynst mpHUBeAEHbI Ha pUcyHKax A.l u A.2 npunoxxenus A.

73 %ze. TE2000.01.00.05 °° ¢y T @ Hl |

] " Cl. 058 A roCr 31819.22-2012 CI.1 R roCT 31819.23-2012  rOCT 31818.11-2012
L8
|

munmn |~ G
A= R N 2109200024
— —— - — ® wHn
@ RS-485-1
ones [Tnomba
o | | OOCTyX)HBarOMmEHt
A=5000 imp/(kWeh)kvarh) 3 x (57.7-115)/(100-200) V
B=160000 imp/(kW-h)kvar-h)  5(10)A S0Hz 2020 r OopraHu3anuunu
CRENAHO B POCCHN o 1

IT;romOa co 3Ha-

[Tnomba ¢ KOM IIOBEPKH

OTTUCKOM
kierima OTK

ITnomba

00CTy)XUBAKOIIEH {—p '
OpraHn3aI|H

[epexmouaTensb
anmnapaTHOU
OJIOKMPOBKH
BCTPOEHHOTO
KOMMYTaLMOH-
HOTO armapara

Pucynok 1 - BHemHuit Buj cueT4rKa BHyTPEHHEH YCTAHOBKU M CXeMa INIOMOUPOBaHHUS
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Buemamit Bua cuéTunka Hapy»KHOM YCTAaHOBKH M CXeMa INIOMOUPOBAHUS MPUBEICHBI HA PH-
CyHKe 2, Ta0apuTHBIA YepTeXK U YCTAHOBOUHBIC pa3Mephl IPUBEICHBI HAa PUCYHKE A.3 TPHIIOKE-
HUA A.

21092

ITnomba ¢ 0 0 0 0 6 ITnomba
OTTHUCKOM CO 3HAKOM
kinerima OTK 732 TE2000.40.08.00 < O @ MMOBEPKHU

a'—’. [Tnomba

\ o0cyx)u-

BaroIEen
[Tnomba OpraHu3aIuu
o0cITyKu-
BAaIOLEN /
OpraHu3aluH L

7D  Tepwmwan TE 121.02 noannm

Al e a
[lepexmouaTens o 3 B
arrnapaTHoOn
OJIOKHPOBKH
BCTPOEHHOTO
KOMMYTaIMOH-
HOTO amnmnapara

Pucynok 2 - BHemHui BUI CUETYNKA HAPY)KHOW YCTAHOBKH U CXeMa IJIOMOMPOBAHUS
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Bremnunii Bua cuérumka 11 ycranoBky Ha DIN-peiiky u cxema mioMOupoBaHus TPUBEACHBI
Ha pUCYHKE 3, Ta0apUTHBIN YEePTEK U yCTAHOBOUYHBIC pa3Mephl MPHUBEICHBI HA pUCYHKE A.4 mpu-
J0KEHHUs A.

ITnombOa

oOciyxuBaronieit
/ OopraHu3anuu \ P

ITnom6a ¢ g :
T3 35 TE2000.80.01.00 o1 oorvoonas ‘ [Tnomba
OTTHCKOM S eoco zua0r I AT RS oo
o > CO 3HAKOM
kaerima OTK
IIOBEPKHU
h}(kvafh) 3x

3=3°°°'mw(kw-nxkvarm S80)A 50 1

\ /

[Tnom6a
o0CITyKHBAIOIIEH
OpraHu3aIiu

Pucynok 3 - Buemnuii Bua cuérumka i ycraHoBku Ha DIN-peiiky u
cXema IJI0OMOMpOBaHuUs

2.8.1.2 KOHCTpYKTHBHO CUETYHUK COCTOUT U3 CIIEAYIOLIHX Y3JI0B:

— KOpIIyca;

— KIIEMMHOM KOJIOJKH;

—  KPBILIKU 32KUMOB;

— KpBILIKU OaTapeiHOro oTceka

— TeYaTHOM IuIaThl OJIOKa MUTAHUS PE3epPBHOrO (I CYETUMKA TPaHC(HOPMATOPHOTO BKITIO-
YEeHHUS);

— II€YaTHOM IUIaThl yCTPOWCTBA YIIPABIICHNUS,

— II€YaTHOM IUIATHl yCTPOMCTBA UHIAUKALINH.

2.8.1.3 Kopmyc CU€TUMKa BHYTPEHHEN YCTaHOBKHU (TE2000.00-TE2000.07,
TE2000.20-TE2000.23, Tabnuiia 1) u3roToBiieH U3 yAaporpoOvYHOro MOJMCTUPOSIA, HE TOIePKUBAO-
I1Ier0 TOPEHUE, U COCTOUT U3 OCHOBAHMS M BEpXHEW YacTH.

BepxHsisi 4acTh KOpIyca MMEET OTCEK JUISl YCTaHOBKH JIOTIONHUTEIBHBIX CMEHHBIX HHTEP-
(delcHBIX MOYJe U MPO3PaYHYIO KPBIIIKY, U3TOTOBIEHHYIO U3 YAApOMPOYHOro MoJuKapOoHaTa.
[Ipo3paunas Kpbllllka UMEET BO3MOXKHOCTH OTUIOMOMPOBAHMS JKCIUTYaTHPYIOIIEH OpraHu3aIiuei.
Ha BepxHeiif yacTu kopiryca, moji Ipo3pavHoOil KPBIIIKON, YCTaHABIMBACTCS IIKAla C YCIOBHBIMH
obo3HadeHMsIME cueTunka corsiacHo [[OCT 25372-95. IMox mkamoi pacronoxeH OaTapeiHbIid OT-
CEeK JUIsl YCTAHOBKHU JOTIOJIHUTEIBHOU OaTapen muTaHus 4acoB. JlomomHuTeNbHas OaTapes MOXKET
OBITH yCTAHOBJIEHA B Cllydae OTKa3a OCHOBHOW OaTapen 0e3 CHATHS CUETUMKA C IKCIUTyaTalllH.
VY nanenue mpo3pavHOi KPBIIIKA HEBO3MOXKHO 0€3 HapyIICHHUs LEJIOCTHOCTH, KaK KPBIIIKH, TaK U
1o0M0.

Ha xppiike kopmyca cuéTyrka BHyTPEHHEH YCTaHOBKH (PUCYHOK 1) pacrionoKeHsl:

— IIKaJa ¢ YCJIOBHBIMU 0003HAYEHUSIMU CUETUNKA;
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— OKHO JyIsl HaOJIIO/ICHHUS 32 DJIEMEHTAaMU UHIUKAIIUH;

— 4YeThIpe TOJIKATEIsI KHOMOK YIPABIEHUs PeKUMaMU WHIUKALUY;

—  METAJUIMYECKOE KOJIBLIO MOAKIOYEHUS TOJIOBKH ONITUYECKOIO MOPTa;

— OaTapeiHbIi OTCEK, PACIOII0KCHHBIN O] IIKAIOKH;

— OTCEK JOMOJIHUTEILHOTO0 UHTEPPEHCHOTO MOTYJIS;

— TepeKIIoYaTesb anmnapaTHol OJIOKHPOBKH BCTPOSHHOTO perie.

— OKHO cBeroauogHoro nuaukaropa MH/I;

— OKHa CBETOAMOAHBIX MHAWKATOPOB COCTOSHHS MaruCTpaJbHBIX HHTEp(dencoB, nHTEpdEii-
coB RS-485, pagromonema RF2 (MoryT oTcyTcTBOBaTh B 3aBUCUMOCTH OT BapHAHTA UCIIOJHEHHMS).

[Ton xphIlIKO# 32)KMMOB ycTaHaBIMBalOTCs Aepxatenu SIM-kapT ans cueT4nkoB co BCTpO-
eaHbiM GSM/UMTS/LTE/NB-10T-KOMMyHHUKAaTOPOM.

B ocHOBaHuU KoOpIyca yCTaHaBIIMBAKOTCSA:

— y3€J IIe4YaTHBIM yCTPOMCTBA YIIPABJICHUS,

— KJIEMMHas KOJIOJIKa,

— 1ata O6JI0Ka MUTaHUs PE3EPBHOTO.

KiieMMHast K010J1ka KOHCTPYKTUBHO CBSI3aHA C IJIATOM YCTPOWCTBA YIPABJIEHUS U yCTaHAB-
JIMBAEeTCsl B OCHOBAaHUU Kopryca. K KiieMMHON KOJIOJIKE HENOCPEICTBEHHO IOAKIIOYAETCS pejie
YIOpPaBJICHUS] HArpy3Koul i CUYETYMKOB HEMOCPEACTBEHHOTO BKIIOYEHUS U H3MEPUTENIbHbIC
TpaHcdopmaTopsl ToKa (Tadiuna 1).

[Tnara 6;10ka MUTaHUS PE3EPBHOTO YCTAHABIMBACTCS B OCHOBAHUU KOPITyCa U CBSI3BIBACTCSA C
YCTPOMCTBOM YIPABJICHUSI JIEGHTOYHBIM KaOeneM. biok muTaHus pe3epBHBIN NpeqHa3HAUYEH s
obecrnieueHns pabOTOCIIOCOOHOCTH CUETYMKA MPU OTCYTCTBUU HANPSHKEHUN B U3MEPUTENBHBIX I1e-
TAX.

Kppiiika 3akMMOB M3rOTOBJIEHA U3 MPO3PAYHOrO0 HErOPIOYEro, yAapoIpOUYHOro MOJHuKapOo-
HaTa U CIY)KUT JUIS MPEIOTBPAILCHHS TOCTYIa K CHJIOBBIM M MHTEPPEHCHBIM HEMsIM CYETUHMKA, K
OTCEKY JOIOJIHUTEIBHOIO CMEHHOTO0 MHTEPPEHCHOrO0 MOAYJNS U K MEpPEeKIoYaTesio annapaTHoi
OJIOKHPOBKHU BCTPOEHHOTO penie. Ha Kphiiike 3a)KMMOB CYETUHMKA BHYTPEHHEH YCTAaHOBKU METOJIOM
Ja3epHON I'PaBUPOBKM HAHECEHA MAPKHUPOBKA IITATHOM CXEMbl MOAKIOYEHHS, COOTBETCTBYIOIIAS
BXOJHBIM 3akuMaM — ¢ gobasienneM cioa [ EHEPATOP, u tax:ke BBLIXOZHBIM 3aKHMaM — C JI0-
6aBnenueM cinoBa HAI'PY3KA. Kpeiiika 3aKHMOB MOXET NMIOMOUPOBATHCSA AKCILTyaTUPYIOLIEH
OpraHu3zaiei, kKak moka3aHo Ha pucyHke 1.

[TeyatHas miata ycTpoiicTBa yrpaBieHus (Janee YY) coaepKUT OCHOBHBIE Y3JIbl U OJIOKU
cuéTumKa, onmrucanHble HIKe (1. 2.8.2.2).

[TeyatHas nnata yctpoicTBa MHAMKauuu (nanee YI) ycraHaBiuBaercss B BepXHEH dacTu
KOpITyca 1 CBA3BIBAETCS C YCTPOMCTBOM YNpABJICHUS JIGHTOYHBIM KalOesleM uepe3 COeTUHUTENb.

2.8.1.4 Kopnyc cuérumnka HapyxHoi ycraHoBku (TE2000.40-TE2000.43, Tabmuua 1) n3roros-
JIH W3 TONMKapOOHAaTa CBETJIO-CEPOro, YAAapolpoyHoro, He roprouero (kimacc V0) U COCTOMT u3
KJIEMMHOM KOJIOIKH M KPBIIIKH.

Ha xopmyce cuetunka HapyxkHoit ycranoBku mpudTom PF DIN Text Cond Pro ¢ BeicoTOIM
cuMBOJIOB 30 MM METOZIOM JIa3€pHOM TI'PAaBUPOBKM HAHECEH JECATU3HAYHBIA CEPUNHBII HOMED
cyeTymKa (B JIBE CTPOKH).

Kpplka 3akMMOB C4ETUMKA HApYKHOW YCTAaHOBKM M3TOTOBJIEHA U3 NIPO3PAavyHOr0 HErOproye-
ro, y1apoIlpOYHOro MOJUKapOoHaTa U UMEET CAIbHUKU JIJIsl BBOJA MPOBOJIOB AJIEKTPUUYECKOM CETH.
Kpblmika 3aKHMMOB CIY)KUT JUIS IPEAOTBPAIIECHUS JOCTYNAa K CHJIOBBIM M HHTEp(EHCHBIM LEmsM
cuérymka, aepxarento SIM-kapThl U MepeKIOYaTeN0 annapaTHoil OJOKHMPOBKU BCTPOEHHOTO pe-
ne. Ha KpbllKe 3a)KUMOB CUETUMKA METOJOM JIa3€PHOM I'PaBUPOBKM HAHECEHA MapKUpPOBKA IITAT-
HOM CXEMBI TIOJIKJTFOYCHHSI, COOTBETCTBYIOIIAsI BXOAHBIM 3aKuMaM — ¢ JobOasiennem cioa ['EHE-
PATOP, u Taxxe BBIXOJHBIM 3akuMaM — ¢ gobasienueM cinoa HAI'PY3KA. Kpelika 3a:xuMoB
MOYKET TUIOMOHMPOBATHCS IKCILTYaTHPYIOIIEH OpraHn3annei, Kak MoKa3aHo Ha pUCYHKE 2.

KnemmHas KojoJka cueTYMKa HapyXHOW yCTaHOBKU KOHCTPYKTHBHO CBsSI3aHA C IUIATOM yCT-
poiicTBa yIpaBlieHUS U yCTaHaBIMBaeTcs B Kopiyc. K k1eMMHOM KO0 1Ke HEMOCPEACTBEHHO MOI-
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KITIFOYaeTcsl TpexdasHoe pelie yrnpaBlieHUs] HArpy3KoW M M3MEpPUTEIbHBIE TPaHCHOPMATOPHI TOKA.
CoenuHeHHE KOPITyca ¥ KIIEMMHON KOJIOJKUA Te€PMETUYHOE.

Ha kJ1IeMMHO# KOJIOJIKE paCTIONI0KEHBI:

— IIKaja ¢ YCIOBHBIMU 0003HAYCHUSIMHU CUETUNKA;

—  METATMYECKOE KOJIBIIO MMOAKIIOYCHHUS TOJIOBKH ONTHYECKOTO MOPTa;

— Tpu OKHa cBeToanoaHbIx nHaukaropoB MHJI, PLC, RF;

— OKHO MEepeKJIoYaTeIs anmnapaTHoi OJOKUPOBKH BCTPOCHHOTO pElie;

— nepxkarenb SIM-kaptsi (B cuetunkax ¢ GSM/UMTS/LTE/NB-10T-koMMyHHKATOPOM);

—  3QKUMBI CHIIOBBIX IIETICH;

— HOXEBbIC KOHTAKTHl (Pa3HBIX HANPSHKCHUH, BBIXOJHOTO CUTHana BcTpoeHHoro PLC-
MOJIEMa U MCIIBITATEIbHBIX BBIXOJIOB.

2.8.1.5 Kopniyc cuérumka s ycranoBkd Ha DIN-peiiky (TE2000.60-TE2000.67, TE2000.80,
TE2000.81, Tabmuma 1) cocrout u3 ocHOBaHUS U BepxHel yacTi. OCHOBaHHE M3TOTOBJICHO M3 yAapo-
MPOYHOTO TMOJHUCTUPOJIA, HE TOAICPIKUBAIONIECTO TOpeHne. BepxHss yacTh Kopiryca W3rOTOBJICHA W3
MPO3PaYHOTO HETOPIOYEro, yAaporpodHoro nojukapooHara. Kopryc cuerdynka miaomMOupyercs, Kak
MOKAa3aHO Ha PUCYHKE 3.

Kppimka GarapeitHoro orceka M3roTOBIEHA U3 MPO3PAYHOr0 HETOPHOYEro, yAapOmpOYHOro
NOJMKapOOHaTa M MOXKET IJIOMOMPOBATHCS SKCIUTYaTHPYIOLIEH OpraHu3aluei, Kak MOKa3aHo Ha
pucynke 3. B GarapeiiHblii OTCEK MOXKET OBITh YCTAHOBJICHA JOMOJHUTENbHAsA Oarapes MUTaHUs
4acoB, B CIIy4ae OTKa3a OCHOBHOMW OaTapew, 0e3 CHATHS CUETYMKA C dKCIUTyaTanuu. B GatapeiiHom
OTCeKe  pacmoioxeHsl  jaepkarenn  SIM-kapt  [Jis CUETYHMKOB  CO  BCTPOCHHBIM
GSM/UMTS/LTE/NB-I0T-KkOMMyHUKATOPOM.

Ha BepxHeil yactu kopryca cuéruuka yctaHoBKM Ha DIN-peliky pacnoioxKeHbl:

— OKHO U1 HaOJIOACHNS 32 2JIeMEHTaMH WH/IUKALINY;

— IIKaja ¢ yCIOBHBIMHU 0003HaYeHHsAMHU cueTunka cornacao ['OCT 25372-95;

— TOJIKaTeJIH KHOIOK YIpaBJIEHUs PEKUMaMU UHAUKAIINHY;

—  METaUIMYECKOE KOJIBLIO ITOAKIYEHHUS TOJIOBKHA ONTHYECKOTO IIOPTA;

— OaTapeilHbIi OTCEK.

— OKHO CBETOJHMOJHOTO MHIMKATOPA « /Ny coctosmus JTaTYMKAa MarHUTHOTO IIOJISI ITOBBI-
HIEHHOW UHAYKIUU;

— OKHO cBeroauoaHoro nuaukaropa MH/I;

— OKHa CBETOAMOJHBIX MH/IMKATOPOB COCTOSIHUS MaruCTpajbHBIX HHTep(eiicoB, MHTEpPEii-
coB RS-485, cocrosnus paguomonema RF2 (MoryTr oTCyTCTBOBaTh B 3aBUCMMOCTH OT BapHaHTa
WCIIOJTHEHHUS ).

B ocHOBaHNU KOpITyca yCTaHaBIMBAIOTCS:

— IIJaTa yCTPOMCTBA yIPABIICHHUS;

— KJIEMMHas KOJOJIKa;

— 1uata 6J10Ka MUTaHUs PE3EpPBHOTO.

KnemmHas kosioka KOHCTPYKTHBHO CBs3aHA C IUIATOM YCTPOMCTBA YIPaBJICHUS U yCTaHAB-
JIMBAIOTCSI B OCHOBAHMM KopIiryca. K KIIEeMMHON KOJIOJIKE HEMOCPEACTBEHHO MOJAKIKYAKTCA U3Me-
puTeIbHbBIE TpaHC(HOPMATOPHI TOKA.

Kppiika 3akMMOB M3rOTOBJIEHA U3 MPO3PAYHOTO0 HETOPIOYEro, yAapolpOYHOTo MOJHuKapOo-
HaTa U CIYXHT JUIsl IPEAOTBPALLEHUs TOCTYyIA K CUJIOBBIM U MHTEepdeiicHbIM 1ensM cuéturka. Ha
KPBIIIKE 3a)KMMOB CUETYHKA BHYTPEHHEH YCTAaHOBKHM METOJOM JIa3€pHOM I'PaBHUPOBKM HAHECEHa
MapKHUpOBKa IITATHON CXEMbI MOJKITIOUEHHs], COOTBETCTBYIOIIAs BXOAHBIM 3aHMaM — C J00aBie-
aueM cioBa 'EHEPATOP, u Ttak)ke BBIXOIHBIM 3akKMMaM — ¢ gooOasiieHueM ciioBa HAI'PY3KA.
Kpplmika 3a)KHMOB MOXKET MJIOMOMPOBATHCS HKCIUTYaTUPYIOIIEH OpraHM3alvel, Kak MMoKa3aHo Ha
pucyHke 3.

[TeuaTHas nnara ycrpoiicTBa MHIMKaIMK (nanee YUW) ycraHaBmuBaeTcs B BepXHEH 4acTH
KOpIyCa U CBSI3BIBAETCA C YCTPOMCTBOM YIPABJIEHUS Y€pPE3 IITHIPEBBIE COCAMHUTENH.
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2.8.2  CrpykrypHas cxema CYETUMKA

2.8.2.1 O0m1as CTpyKTypHasi cXeMa CUeTYHKa IIPUBE/ICHAa HA PUCYHKE 4.

2.8.2.2 Cuerunky BHYTPEHHEH YCTAHOBKU M CUETUMKU JUTsl ycTaHOBKM Ha DIN-peiiky cocTosT u3
JIBYX OCHOBHBIX IUIaT: TUIAThl ycTporcTBa yrnpasieHus (YY) u miarel ycTpoiictBa uHaukamuu (YN).
OTH M1aThl BKIIOYAIOT B ce0s1 BCe y3JIbI M OJIOKM cueTynka. HeKoTopble y3Ibl MOT'YT OTCYTCTBOBATh B
3aBUCUMOCTH OT BapUaHTa UCHIOJTHEHUs cyeT4yrKa (Tadmmua 1).

2.8.2.3 CueT4ynku Hapy>KHOM yCTaHOBKH COCTOSAT U3 OJIHOM IIJIaThl YCTPOMCTBA yIIpaBIeHHs U HE
coJiepKaT YCTpOMCTBAa MHAMKALMU. B KauecTBe yCTpONCTBA MHAMKALMU CUYETYMKOB HAPYKHOM yCTa-
HOBKH MOKET MCIonb30Bathes TepMuaan TE121.02 wiu TE121.02/1 wnu TE121.03 (wm apyroit), Ko-
TOPBII UMEET KUAKOKPUCTAUINYECKUN UHAUKATOP € MOACBETKON U TPU KHOIIKY YIpaBiieHHs (PUCYHOK
2). CBsi3b TEpMHHAJIA CO CYSTYMKOM IIPOU3BOHUTCS O PAIHOKaHATY Yepe3 BCTPOCHHBIN PaJOMOICM.

2.8.3  YcTpo#CTBO yrnpaBieHUs

2.8.3.1 YcTpoiicTBO yIpaBieHUs BHINOJHEHO Ha OCHOBE BBICOKOIPOU3BOAUTEIBHOIO OJAHOKPH-
cranipHOr0 MUKpOoKOHTposuiepa (MK) u BkirouaeT B ceost:

— JIaTYUKM HU3MEPAEMOro HamlpsKEHUs U TOKa;

— pene ymnpaBieHUs Harpy3kod (sl CUETUYMKOB HENOCPEACTBEHHOI'O BKIIOYEHHUS, KpOMe

CUYeTYMKOB A5l ycraHOBKU Ha DIN-peiiky);

— Onok nuTtaHus TpexQasHbIii;

— MUKPOKOHTPOJLIEP;

— DHEpProHe3aBUCHMbIE 3aIIOMHHAIOIINE YCTPONUCTBA;

— Yachl peajbHOI0 BPEMEHU C TUTAaHUEM OT JINTUEBOU OaTapeu;

— 1udpoBOI TEPMOMETP;

— U3MEepUTeNb MArHUTHOTO MOJIS;

— DJIEKTPOHHBIE IIJIOMOBI;

— OJIOK ONTPOHHBIX Pa3BA30K;

— wuHtepdeiicel RS-485;

— MarucTpajgbHbId HHTEPPEUCHBIH MOYIIb;

— OJIOK MUTaHUs pe3epBHBIN (I CYETUYMKOB TPAHC(HOPMATOPHOTO BKIIOUECHHMS)

— pamuomoieM st cBsizu ¢ TepmuHaioM (RF2);

— onrTuyeckuil uHTepgeic (onTomnopr);

— OJMHOYHBIE CBETOAMOIHBIE UHAUKATOPBHI.
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2.8.3.3 JlaTunku HanpsHKEHUs M TOKa
B xauectBe JAaTYUKOB HAIIPSAKCHUSA UCHOJIB3YHOTCA PEC3UCTHUBHLIC ACIUTCIIN, BKIIFOYCHHLIC B
Ka)XYI0 TTapaJuIeNIbHYIO eI HAPSIKESHUSL.

B kadecTBe MaTYMKOB TOKAa MCHOJIB3YIOTCS TOKOBBIE TPaHC(HOPMATOPHI, BKIIOYCHHBIE TO-
CIIC/IOBATENIFHO B KaXKIYIO IENb TOKa. B cyeTyMkax HENOCPEACTBEHHOTO MOJKIIOYEHUS K CETH
NPUMEHSIOTCSI TOKOBBIE TPaHC(HOPMATOPbI HEUYBCTBUTEIbHBIC K IIOCTOSHHON COCTABIISIONICH TOKA.

B cuerunkax HENMOCpPEACTBEHHOTO BKIIIOUEHHS B HYJIEBOM IPOBOJIC YCTAHOBIICH IIYHT B Ka-
YCCTBC AaT4dHKa TOKa.

CurHasibl ¢ JaTYNKOB HANPSDKEHHS M TOKA IOCTYMAIOT HAa BXOABI aHAIOro-Iu(poBoro mpe-
oOpazoBatens (ALIT), BcTpoOEeHHOT0 B MUKPOKOHTPOJLIED.

2.8.3.4 Penne ynpaBneHus Harpy3kod TIO3BOJIIET KOMMYTHPOBaTh TOKH HAarpy3kd 10
100 A u ynpapisieTcst o KOMaH/Ie OIepaTopa WiK 10 Pa3IMYHBIM IPOrPaMMHUPYEMBIM KPHTEPHSIM.

2.8.3.5 biok nuranus TpexdazHblii
bnok nutanus tpexdazHblii BHIIOIHEH MO cxeMe 00paTHOX010BOro umiysibcHoro HITMM-

peryisTopa U paboTaeT B MIMPOKOM JIMAINa30HE BXOAHBIX HampspkeHu oT 46 no 440 B. biok nu-
TaHusI POPMUPYET HA BBIXOJE CTAOMIM3MPOBAHHBIC HANPSDKEHUS ISl IUTAHUS U3MEPUTEIHHON U
uHTepdeiicHoi yactel cueTunka. BropuyHble HCTOYHUKY TaJIbBAHUYECKH M30JUPOBAHBI OT IIeTei
AIIEKTPONUTAHUS C BEJIMYMHON HanpsbkeHus usonsiuuu 4000 B u qpyr ot apyra ¢ BeJIMYMHON Ha-
npspkenus uzossitnu 2000 B (cpennekBaipaTuueckoe 3HaUCHUE HAPSHKEHUS! IEPEMEHHOTO TOKa).

Jlis muTaHus AOMOJIHUTENBHBIX CMEHHBIX MHTEP(ENCHBIX MOy el hopMupyeTcs Hanpsixke-
Hue 12 B ¢ makcumanbHbiM TOKOM 200 MA.

PaGoTtocrocoOHOCT OJ0Ka NMUTaHHWA TApaHTUPYETCS Kak IMPH IMOJIKIIOYEHUH CUYETYMKA K
YEeTBIPEXIIPOBOJIHOM, TaK U K TPEXIPOBOJHON ceTH (0e3 «HYIeBOro» MpOBOJA), a TaK K€ IpHU OT-
CYTCTBHH OJIHOTO WJIH JABYX (Da3HBIX HANPSKCHUH.

2.8.3.6 biiok nutaHus pe3epBHBII
brokx nuTaHus pe3epBHBIN BBINOJIHEH 10 CXeME€ 00paTHOX0A0BOro ummysnbcHoro HINM-
peryisTopa u paboTaeT B LIMPOKOM JMana3oHe BXOAHbIX HanpsbkeHui ot 80 1o 276 B nepemenHo-
IO MJIM TOCTOSHHOTO TOKa. biok mutanus GopMUpyeT Ha BBIXOAE HANPSDKEHUS Ui PE3EPBHOTO
MUTaHKUS CUETYMKA [TPU OTCYTCTBUU M3MEPSIEMBIX HANPSHKECHUA. BTOpUYHBIN UCTOYHMK TajbBaHU-
YECKH M30JMPOBAHBl OT ILIETEH JJIEKTPONMTAHUS C BEIMYMHON HampspkeHus uzossinuu 4000 B
(cpenHeKBaApaTUUECKOE 3HAYCHUE HAIPSKEHUSI IEPEMEHHOI0 TOKa).

2.8.3.7 MUKpOKOHTpOILIEp

Muxkpoxontposuiep (MK) ynpasisier Bcemu y3naMu CYETYHKA U pean3yeT U3MEpUTEIbHbIE
U YIPaBIISAIOLME AITOPUTMBI B COOTBETCTBUU CO CHEIMAIM3UPOBAHHON MpPOTrpamMMoil, moMeleH-
HOW B €r0 BHYTPEHHIOIO MaMATh NMPOTPaMM. YTIpaBJIEHHE Y3JIaMH CUETYMKA TPOM3BOIUTCS 4Yepes3
nporpaMMHO-annapaTHble MHTepdeiichl, pealn3oBaHHble Ha TOpTax BBoAa/BbiBoga MK
(pucyHOK 4):
— SPI unrepdeiic ans cBsA3M ¢ NaMATHIO MAPaMETPOB U AAHHBIX, MAMATHIO )KYPHAJIOB COOBI-
TUH 1 TAMSITBIO XpaHEHHsI MAaCCUBOB MPO(HIIS MOIITHOCTH M MTapaMeTPOB;

- 12C uHTepdeic 115 CBA3M C KUIKOKpUCTAILTHYECKUM HHAuKaTopoM (JKKU);

— TPEeXIpOBOJIHBIA MHTEp]ENc A CBsI3M ¢ ApaiiBepamu RS-485;

— JIBYXIIPOBOJHBIA MHTEP(ENC A CBSI3U C ONTONIOPTOM.

MK mpou3BOANT IUKJINYECKUNA ONPOC KHOMOK YIPABJICHUS PeKUMaMU WHAMKAIMU U KHOTIOK
DIIEKTPOHHBIX IIIOMO, MOJKIIOYEHHBIX K €ro MOpTaM BBOJA/BBIBOJA, MPOW3BOIMT YIIPABIICHHUE
KHUJIKOKPHCTAIITMUECKUM MHIUKATOPOM JUIsl OTOOpasKeHUSI U3MEPEHHBIX JTaHHBIX.

MK opranusyer He3aBUCHUMBIN, pAaBHONPUOPUTETHBI OOMEH JAHHBIMU Yepe3 YEThIpe acUH-
XPOHHBIX NPHEMO-TIEpPEeaTIYNKa, K KOTOPHIM IMOAKIIIOYEHBI: ONTOMOPT UM PAJUOMOJIEM ISl CBS3H
¢ TepmuaanoM (RF2), nBa uaTepdeiica RS-485, n onuH M3 BCTPOSHHBIX MaruCTPalIbHBIX WHTEP-
(eiicHbIX MOyIEeH.

TE2000 Pyxosoocmeo no sxcnnyamayuu. 9acmo 1 51



7D 000 «TEXHOPHEPIO»

[Ipy oTCYTCTBUM M3MEpPSIEMBIX HANPSKEHUN M HampsikeHus pe3epBHoro nutanus MK nepe-
XOJIUT B PEKUM TOHIIKEHHOTO SHEPTrONOTPEOIeHNS C MUTAaHUEM OT JIMTHEBOW Oarapew C Harps-
sxkeHueM 3,6 B.

2.8.3.8 DHeprone3aBUCHMEBIC 3aIIOMUHAIOIIIE YCTPOUCTBA

B cocraB YV BXOAAT MUKPOCXEMBI YHEPTOHE3ABUCUMBIX 3aIIOMUHAKOLIUX YCTPOUCTB:

— IaMATh IapaMETPOB U IaHHBIX;

— TaMATh )KYpHAJIOB COOBITHIA;

— TMaMATh MacCUBOB Npo(duiIel MOLUTHOCTH Harpy3KH U MacCUBOB NMPO(UIISL MapaMeTpoB.

Muxkpocxemsl IpeIHa3HAYEHBI I ONIEPATUBHOIO U JOJTOBPEMEHHOIO SHEPTrOHE3aBUCUMOTO
XpaHeHus JaHHBIX. JJOoCTynl K MHKpocxeMaM mamsatu co cropoHsl MK ocymiecTBisiercs 1o cras-
naptHomy SPI unTepdeticy.

KannGpoBounsie K03()(HUITUEHTH U 3aBOJICKUE MAPAMETPhl CYETYMKA XPAHATCS BO BHYTPEH-
Hel namsatd MK. Otu naHHbIE 3aHOCATCS B IaMATh HA MPEANPUATUU-U3TOTOBUTENE U 3AIULIAFOTCS
NEPEMBIUKON anmnapaTHOM 3aliuThl 3anucH. M3MeHeHne 3THX JAHHBIX Ha CTAaJuU 3KCIUlyaTalluu
HEBO3MOXKHO 0€3 BCKPBITHSI CUETUMKA C HAPYLICHUEM TIOMO.

ITpoBepka nocroBepHOcTH BCTpoeHHOro 11O (MeTposiornuecku 3Ha4MMOM 4acTH, METPOJIO-
IMYECKU HE3HAUMMOMN 4acT), KaIMOPOBOYHBIX KO (UIIMEHTOB, BApUAHTA UCIIOIHEHUS, CEpUITHO-
ro HOMEPA U JaThl BBIIIYCKA CYETYMKA IIPOU3BOJUTCS C ITIOMOILBI CPABHEHMS BBIYMCIICHHOTO 3Ha-
YeHUs X3UI-(DYHKIIUU C 3TAJIOHHBIM.

Auroputm Beruucienus xam-yuakuun - CRC 16 ModBus RTU.

2.8.3.9 Yachl peaJibHOTO BpeMEHHU

Yacel peanpbHOro BpeMeHH peann3oBanbl B MK Ha porpaMMHOM ypOBHE € BEIECHUEM I'PUTO-
PHAHCKOTr0 KaJIeHJaps.

CuHXpOHHU3aIUs YacOB MPOU3BOAUTCS OT KBAapILIEBOTO pPe30HATOpa, paboTaoNIero Ha 4acTo-
Te 32,768 xI'11.

YcTaHOBKa W KOPPEKIHsI TOYHOCTH XOJla 4acOB MPOHM3BOIUTCS MPOTPAMMHBIM CIIOCOOOM.
ITuTanue yacos, pU OTKIOYEHUH OCHOBHOT'O NUTAIOUIETO HAIIPSDKEHUS, IPOM3BOAUTCSA OT BCTPO-
€HHOW JIMTHEBOM OaTapen ¢ HOMUHAJIbHBIM HanpsbkeHueM 3,6 B. barapes moxer moanep:xuBarh
HEMPEPHIBHYIO pabOTy YacoB B T€UEHUE MEKIIOBEPOYHOI'O MHTEpBAJIa CUETYMKA, COCTABIISIOLIETO
16 net. ®yHKIIMOHMPOBAHUE YACOB MPOJIOJKAETCS MPU CHUKEHUU HAIpsDKeHUs 6aTtapeu 10 ypoB-
Hi 2,5 B.

KonTponb coctosinusa 6atapen ocymectsisiercss MK u, npu CHM)KEHHUU €ro 3HaYCHUs HIKE
ypoBHs 2,5 B, Ha nnaukarop cdyeruynka Bblgaercs coobmenue E-01 «Huskoe HanpsbkeHue Garta-
pen», BKIIIOYAETCs COOTBETCTBYIOLIAs IMKTOrPaMMa M JI€JIaeTCs 3alMCh B CTATYCHBIN XKypHaJl.

B cuerunkax BHyTpeHHeW ycTaHOBKHM M ycTaHOBKHM Ha DIN-peiiky mpeaycMoTpeHa BO3MOX-
HOCTb YCTaHOBKH JIOTIOJTHUTEIBbHOM CMEHHOU OaTapen 0e3 BCKPBITHUS KOpIyca CUETYMKA IIPU pa3-
psizie OCHOBHOI OaTapeH.

@®axT OTCYTCTBUS OaTapelHOro MUTAaHUS (CHATHE, YCTAaHOBKA) MPU OTCYTCTBUH U3MEPSEMBIX
HaNpsDKEHUH M Pe3epBHOIO MHUTaHUS (PUKCUpYETCsl B CTaTycHOM »KypHane (omubka E-02) mnpu
BKJIFOYEHUH CUYETUMKA, KAK OCTAHOBKA YacoOB.

2.8.3.10 Ludposoii TepmomeTp
Hudposoit TepmomeTp peann3zoBaH Ha BcTpoeHHOM B MK natduke TemmnepaTypahl.
TepMomeTp npenHa3HAaueH AJI1 U3MEPEHUS TEMIEPATyphl BHYTPH CUETYMKA C LIEIBIO KOP-
PEKILIMU METPOJIOTUYECKUX XaPAKTEPUCTUK CUETUMKA U TOUYHOCTH XOJla BCTPOEHHBIX YAaCOB B JHa-
na3oHe pabo4YMx TeMIepaTyp.
TepMomeTp MPOU3BOAUT LIUKINYECKOE U3MEPEHNUE TEMIIEpaTyphl, IpeoOdpa3oBaHue TeMIiepa-

TypHl B IIUPPOBON KOI M Iepenady pe3yiabTara npeodpazoBanus mo uHTepdeiicy | C mo 3anpocy
co croponsl MK.
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2.8.3.11 UsmepuTenh MarHUTHOTO TIOJIS

CueTunK COAEpKUT M3MEPUTENIb MArHUTHOIO TOJS HA OCHOBE JaT4YMKa C 3asBICHHBIMU
METPOJIOTHUECKUMH XapaKTepucTUKaMu. M3MepuTenb MarHUTHOTO I10JIS TIO3BOJISIET (PUKCUPOBATh
BO3JICUCTBUE HA CUETYUK ITOCTOSIHHOTO U IIEPEMEHHOI'0 MArHUTHOIO I10JIS1 CO 3HAYEHUEM UHAYKIIMHU
B nuanasone (0-169) mTo.

HanpspkeHne ¢ pardyuka, NpONOPLMOHANbHOE MAarHUTHOM MHAyKIMH, usmepsiercss ALIIL
MHUKPOKOHTpOJIIEpa, Ipeodpaszyercs B GU3NYECKYIO BEJIMYUHY U CPAaBHUBACTCA C MPOrpaMMuUpye-
MBIM TOoporoMm. [Ipu npeBbIIeHHH YCTAaHOBICHHOTO Mopora, (GakT U BpeMs BO3ACUCTBUS HA CUET-
YUK [EPEMEHHOI'0 WJIM MOCTOSIHHOI'O MAarHWTHOIO I0JIs MOBBILIEHHOW MHIYKLIUHU (DUKCHUpYeTCs B
XKypHaie coObITui 1 nHANIUpyercs Ha Tabmo XKKU.

2.8.3.12 DneKTpOoHHBIE IIIOMOBI

DJEeKTPOHHBIE IIIOMOBI MPeIHA3HAYEHBI JUIs (PUKcaruy (pakTa U BpeMEHH BCKPBITHS KPBILIIKU
32)KMMOB, KPBIIIKK OaTapeiiHOro OTCEKa M KPBIIIKK CUETYMKa. Bpemsi BCKpBHITUS KpbIIIeK (QUKCH-
pyeTcs B COOTBETCTBYIOUIMX JKypHajlaX COOBITHHA. DJIEKTPOHHBIE TIOMOBI YHEPTOHE3aBHCHUMBI, H
€CIM CUETYMK OTKIIOYEH OT CETH, TO B JKypHalax COOBITUH (DUKCHPYETCS BpeMs HOCIIEIHEro
BCKPBITHSL.

2.8.3.13 biok onTpoHHBIX pa3BsI30K

brok ONTpOHHBIX pa3BA30K BBIIOJHEH Ha ONTONApax CBETOAMOA-(DOTOTPAH3UCTOP U
npeHa3HayeH sl o0ecreyeHns ralbBaHM4eCKOM 30 s1MY BHYTPEHHUX M BHEIIHUX Lienel cuert-
ynka. BennunHa HanpsbkeHUs pa3Bsi3ku He MeHee 2 kB. Uepe3 050k ONTPOHHBIX pa3BA30K IIPOXO-
JSIT CUTHAJIbl UCTIBITATENIbHBIX BBIXOJIOB CUETUYMKA, CUTHAJIBI HU(POBBIX BXOJAOB U CUTHAJIBI UHTEP-
¢eticoB RS-485.

2.8.3.14 Ontrueckuit uaTepdeiic (onTomnopr)

OnTtuuecknii nHTEp(dEic MPUCYTCTBYET BO BCEX BapHUaHTaX UCIOJHEHHS CYCTYHUKOB, COOT-
BerctByeT ['OCT IEC 61107-2011 u BbImoiHEH Ha OCHOBE MH(paKpacHOro cBeToAnoaa u ¢GoTo-
Tpar3ucTopa. ONTonopT BBITONHIET (QYHKINIO MPeoOpa3oBaHusl YPOBHEW CUTHAIOB MHTepderica,
nocrynaronmx ot MK, B mocienoBareIbHOCTh CBETOBBIX UMITYJIbCOB HHPPAKPACHOTO JTMAIa30Ha U
¢ynkuuio obparHoro mpeoOpasoBaHusi. ONTONMOPT MYJIBTUIUIEKCHPOBAH C PaTIdOMOJEMOM st
CBSI3HM C TEPMHUHAJIOM U UMEET HU3IIUN TPUOPHUTET.

2.8.3.15 [lpaiiBeps! uarepdeiicoB RS-485

HpaiiBepsr naTepdeiicoB RS-485 BRIMOMHIIOT QyHKINIO TpeoOpa3oBaHus YPOBHEW CUTHAIOB
uHTepdeiica, nocrynaromux or MK, B ypoBHu quddepenunansaoro kanana RS-485 u dpynkuuro
oOparHoro mpeoOpa3oBaHus. B cueTunkax TpaHCHOPMATOPHOTO BKIFOYECHHS 1O TOKY HMPUCYTCT-
BYIOT JIBa He3aBUCUMBIX UHTepdeiica RS-485. B cuerunkax HermocpeacTBEHHOIO BKIIIOYEHHUS MPU-
CYTCTBYeT oauH uHTepdeiic RS-485.

[paiiBep RS-485 umeer BXOJHOE CONPOTHUBIIEHUE PABHOE Y2 CTaHIAPTHOM HArpys3kud M CO-
craBisieT 24 kOwm. [Ipu 3ToM Kk ogHOMY KaHainy RS-485 MoxkeT ObITh MOJIKIIOUYEHO 10 64 cYeTuu-
xoB TE2000.

2.8.3.16 Pamuomozem st cBsizu ¢ Tepmunaiiom (RF2)

Paguomonem (RF2) npeanasHauen 1uist yJjaJleHHOTO PauoI0CTyIa K MapaMeTpaM U JTaHHBIM
cueTdrka co croponsl TepmuHana TE121.02, unu TE121.02/1, unun TE121.03 (unu apyroro). Pa-
JTUOMOJEM MYJIbTUIIJIEKCUPOBAH C ONTONOPTOM M UMEET BHICIIUI IPUOPUTET.

2.8.3.17 Moaynu MaructTpaibHbIX HHTEpdeicoB

Moy MarucTpalbHbIX HHTEp(EHCOB MpeaHa3HaueHbl s yJAJIEHHOrO JIOCTYyINa K IMapa-
MeTpaM W JaHHbIM cYerdyuka depe3 cetm: PLC, ZigBee, GSM, UMTS, LTE, NB-IloT,
Wi-Fi, Ethernet.

BcrpanBaembie MaructpaibHble HHTEpGhEHCHbIE MOy (Tabnuia 2) BCTPauBarOTCS B CUET-
YUKH pa3HbIX BApUAHTOB HCIIOJHEHHUS U (DYHKIIMOHHPYIOT HE 3aBUCHMO OT JAPYTUX HHTEpdercoB
CBSI3H.
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JlonomHuTEIRHBIE CMEHHBIC WHTEpEHCHBIE MOIYIH (Tabnuia 3) MOTYT yCTaHABIMBATHCS B
cuetunku BHyTpeHHeu yctanoBku TE2000.00-TE2000.07, TE2000.20-TE2000.23 u cBOouM HH-
TepdericoM MOoaKIIoYaThes KO Bropomy uHTEepdeiicy RS-485 cuerumnka. [Ipu 3TOM cueTynk craHo-
BUTCSI KOMMYHHKATOpoM M K ero BTopoMy uHTepdericy RS-485 moryTr momkirodaThcst Apyrue
CYETYMKH 00BEKTA O€3 JIOTIOIHUTEILHBIX MOIYJICH, 00pa3ys JIOKAIbHYIO CETh O0OBEKTA.

2.8.4  YcTpOHCTBO MHIUKALIUU

2.8.4.1 B cocraB yCTpOICTBa MHIMKAIIMU BXOJST (ITYHKTHDP Ha CXEME PHCYHOK 4):
— Kuakokpuctaummaeckuit maaukarop (OKKHN);

— KHOIIKHU YIPaBJICHUS PEKUMAMU WHIUKAIUY;

—  ONTHUYECKUU MHTEpderc;

— OJIMHOYHBIE CBETOJUOAHBIC HHIUKATOPBI.

2.8.4.2 KuIKOKpHCTATMYECKUN HHIUKATOP

KKU umeer npaiiBep «Ha crekiie», KoTopblil cBsa3ad ¢ MK 1o nocinenoBaTenbHOMY 2-X IIPO-
BoxHoMy mHTepdeiicy 1°C. MK 3amuchiBaeT HyKHYIO JUIsi HHAMKAIME MHODOPMALMIO B MAMSTH
npaiiBepa, a ApaiiBep OCYHIECTBISET AMHAMUYECKYIO BBIIady MH(POPMALUMHU, MOMEUICHHON B €ro
namsTh, Ha COOTBETCTBYOIME cerMeHThl JKKU.

KKHW umeer moAcBeTKy, KOTOpasi BKJIIOYAETCS MO HAXKATHUIO JHOOOW KHOIKH YIpPaBJICHUS U
BBIKJIFOYAETCSl IPU HEAKTUBHOCTH KHOIIOK yIpaBiieHus B TeueHue 1 MUHYTHI. [logcBeTKa MOXKET He
BBIKJIFOYATHCS, €CIIH 3TO OTIPENIEICHO MapaMeTpaMu KOH(UTYpaIUH.

KKHN HOpManbHO (QYHKUMOHUpPYET B pabouyeM Juana3oHe Temmeparyp oT MuHyc 40 1o
mwnoc 70 °C u obecrieunBaeT BpeMsi BKIIOUCHUS/BBIKIIIOYCHHS CETMEHTOB He OoJiee 5 ¢ MpH TeM-
neparype munyc 40 °C.

2.8.4.3 Buemmnnii Bug J)KKU c4eT4nKoOB BHYTpEHHEH YCTAHOBKH CO BCEMH BKJIIOYEHHBIMHU 3JI€-
MEHTAMH WHIMKALMK IPUBE/IEH Ha PUCYHKE O.

A R A

—_— —_—t — —<
TAPUD AN AN A AN AN BPEMA [ATA N
’I_l OOoCooo0o00 ®8A 00000

N /

/ L0123 O0.00.00
MAX BCEFO HA HAY. MPE[l. FOf} MECSIL| CYTKM 3UMA NETO 1 —~—

1 co0s®%[
Lo MikBA p) |

Pucynok 5 — Buemnuit Bun XKKUY cueTunkoB BHyTpeHHEH yCTaHOBKH
C BKJIIOYECHHBIMH 3JIEMEHTAMU WHIUKALNH

Pn

KKU copepkKUT craenyronue d3JIeMEHThl MHANKALUN:

— BOCBMHPA3psAIHBIA CEMUCEIMEHTHBIN HU(POBON UHIUKATOP C MATHIO JECATUUYHBIMH TOY-
KaMH U1 OTOOpa)KeHUsI OCHOBHBIX JIaHHBIX, BbICOTA LU(Dp 9 MM;

— IIeCTHUpa3psAIHbI CeMUCErMEHTHbIN M(PPOBON MHIUKATOP ISl OTOOpaXKEHUsI BpEMEHU U
natel ¢ nmukTorpammamu «Bpemsi», «/lata», «3uman, «Jleto», mis oToOpakeHHs BHYTPEHHHX
ommbok cuerunka (E-XX), ams oroOpakeHust cooOmeHui ympasieHus: Harpy3koit (OFF-XXX,
OFF-0On) u st otobpakenus cooOmienuit «Baumanuey» (Att-XX), Boicota udp 5 mm;

— BOCBMHPA3PSIHBIA CEMUCETMEHTHBIN nH(poBoit mHIUKaTOP A7 oToOpaxkeruss OBIS xo-
JIOB MHJIUIIUPYEMBIX TApaMETPOB, BbICOTA LU(DP 5 MM;

— Kypcop IpsIMOTO HallpaBJIEHUs aKTUBHOM 3HEpIruu (A+);

— Kypcop 00paTHOro HalpaBJCHUs aKTHBHOMN 3Hepruu (A-);

— Kypcop MpsIMOTO HallpaBJIeHUs peakTUBHOM sHepruu (R+);

— Kypcop 00paTHOro HampaBJeHUs peakTUBHOU 3Hepruu (R-);
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— KypcOp MHAMKAlUX BO3JAEHCTBHS HA CYETYMK MArHUTHOIO IOJI MOBBIIIEHHON WHIYKLIIUH
(D);

— Kypcop MHIUKAIMU PabOThI OT PE3EPBHOTO IMUTAHUS;

— M[HUKTOTpaMMy peXuMa WHIUKAIMK YYTEHHOM 3JIEKTPOIHEPTrUr ¢ MOMEHTa cOpoca moka-
3aauii «BCEI'Oy;

— MOHUKTOTpaMMYy peXHMa MHIUKAIIMK YYTEHHOM AJIEKTpOIHEpruu 3a Tekyuui roa «'O1»;

— [UKTOrpamMMy peXuMa MHAMKALUU YYTEHHOM 3JEKTPO3HEpPruu 3a Tekymuid mecsan «ME-
CALl»;

— MNHUKTOrpaMMy pEKHMa MHAMKALWU YYTEHHOW 3JIEKTPOIHEPTUU 3a TeKylue cyTku «CVY-
TKW»;

— M[UKTOTpaMMy PEXKHUMA UHAMKALIWUA YYTCHHOU 3JIEKTPOIHEPTUHU 3a MPEAbLAYIIUN Mepruo
«ITPE»;

— M[HUKTOrpaMMy peXuMa MHIAUKALMHM YYTEHHOW 3JIEKTPO3HEPIHH Ha Havayo nepuona «HA
HAY.»;

— CEMHUCETMEHTHBIM WHAMKaTop Homepa Tapuda u nukrorpaMmel «TAPU®» («T») u
«MAX»;

— MOHUKTOrpaMMbl Haluus HanpspKeHuil: «DA3A», «1», «2», «3»;

— MHKTOrpaMMbl pasMmepHocTeil: «kBt u» («MBT u», «I'BT u»), «kBAp u» («KMBAp u»,
«'BAp u»), «Bm» («xB1», «MBT»), «BAp» («<kBAp», «MBADPY»), «BA» («<kBA», «MBAY), «I'1»,
«Br», «kB», «A», «kA», «C0S @», «%o»;

— TUKTOTpamMMy MHAMKAIUH paspsiaa Oatapeu;

— MNUKTOrpamMMy MHJAMKALWU OTKJIIOUYEHUS Harpy3KHu.

2.8.4.4 Buemmnii Bun J)KKU cuerunkoB it ycraHoBkH Ha DIN-pefiky co BceMu BKITIOUEHHBIMU
AIIEMEHTaMU UHIUKAIIWY TIPUBEJICH Ha PUCYHKE 6.

rA7 rRAe
o e} l—!>!-<)-

(BBABBARAINIEA ~ A A

14268868888 mait

Pucynoxk 6 - Baemnnii Bux XXKU cuetunkoB st ycraHoBku Ha DIN-pefiky
C BKJIIOUYEHHBIMH JIEMEHTaMH MHMKALUN

™,

WNuaukarop cuerunka s ycranoBkd Ha DIN-peiiky (pucyHOk 6) oTimdaeTcst OT MHAMKATOpa
CUETYMKA BHYTPEHHEH YCTAHOBKHM (PHCYHOK 5) OTCYTCTBHEM TalJlO BPEMEHHU M JaThl M IHKTO-
rpamMM «Bpemsiy», «Jlata», «3umar, «Jleto». IIpu 3ToM ommOKu U coOOIIEHUsT BBIJAIOTCS Ha OC-
HoBHOe Tabso JKKU nocnenoBaTenbHO ¢ JaHHBIMU.

[Tpumeuanue — 3aech U najnee Mo TeKCTy abOpeBuarypam A+, A-, R+, R-, R1, R2, R3, R4
COOTBETCTBYIOT YCJIOBHbIE 000O3HAu€HUs, HAHECEHHbIE Ha LKAy CYETYMKa B COOTBETCTBHU C PHU-
CYHKOM 7.
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A AKTHUBHAsI 9HEPT Ul IPSIMOTO
HanpasieHus (A+)

A AKTUBHas 3Heprus 00paTHOro
Harpasiienus (A-)

R PeakTuBHas SHEPIUs IPIMOTO
Hanpasienus (R+)

PeakTuBHas SHEprust 00paTHOro
= nanpasienust (R-)
A R PeakTuBHast SHEPTHs IEPBOTO
= = kBazpanra (R1)
A R PeakTuBHAas SHEPTUsi BTOPOTO
= = kBajpanTa (R2)
A R P
€aKTUBHAsI DHEPTHsI TPETHETO
<I = kBagpanta (R3)
A R
5 PeakTHBHast 9HEPTHs YETBEPTOTO
= kBazgpanTa (R4)
PI/ICYHOK 7 —YcnoBHbIE 0003HAYECHUS HaItpaBJICHUA SHCPIru, HAHCCCHHLIC HAa KAy CUCTUMKA

2.8.4.5 KHoriku ynpaBieHUsI

Kuonku ynpasnenuss PEXKUM MH/I, BUJI DHEPT U, HOMEP TAPU®A npenHazHaueHbl
JUIsL yOpaBiIeHUsl pexXuMamMu WHAUKauuu. ONpoc CUTHAJIOB OT KHOIMOK KJIaBUATYphl YIPaBICHUS
npousBoautcst MK Ha nporpamMmmHOM ypoBHe. B cueTunkax BHYTpEeHHEH YCTaHOBKU MPUCYTCTBYET
yeTBepTas KHOIKa yrpasieHus pexumamu uHaukauuu BO3BPAT.

Haxatue Ha m00y10 KHONKY MPOU3BOJUT U3MEHEHUE YCTAaHOBJICHHOTO PEeKUMa MHIAMKALUY,
€CJIM MOJCBETKa UHUKATOpa BKIo4YeHa. Eciu noacBeTKka MHIMKATOpa BBIKIIIOUEHA, TO MIEPBOE Ha-
KaTue Ha JI00YI0 KHOIKY YNpaBJIEHUS TOJIBKO BKJIFOYACT IMOJICBETKY 0€3 M3MEHEHUs pexHuMa MH-
qukauuu. JlanpHenmye HaXaTsl KHOIIOK, B COCTOSIHUM BKJIIOUEHHOM IOJICBETKH, BBI3BIBAIOT U3MeE-
HEHMsI PEKUMOB MH/IUKALIMH.

2.8.4.6 OMHOYHBIC CBETOTUOIHBIC UHIUKATOPBI

CueTurkH, B 3aBUCUMOCTH OT BapuaHTa MCIOJHEHUS, UMEIOT JI0 MATH CBETOAMOAHBIX UHIU-
KaTOpOB JUIsl OTOOPaXKEHUsI COCTOSIHUS JaTYMKA MarHUTHOTO MOJIsl, TEJIEMETPUU U BCTPOCHHBIX MH-
TeppeiicHbIX MOAYIel. YIpaBieHne HHANKATOPaMH MPOU3BOANUTCS OT MUKPOKOHTPOJIJIEpa Ha Ipo-
IPAMMHOM YPOBHE.

Wuaukatop « My MPUCYTCTBYET TOJIBKO B cueTunkax ais yctaHoBku Ha DIN-peiiky. Munu-
KaTop BKJIFOYAETCs], KOT/Ia Ha CYETUMK BO3JIEUCTBYET IEPEMEHHOE UJIU MMOCTOSIHHOE MarHUTHOE I10-
Jie TIOBBIIIEHHOW MHAYKUUH. ECIIM IUTENhHOCTh BO3/ICMCTBUS HA CYETUUK HE MPEBBIMIAET OJHOMU
MUHYTBI, TO 10 OKOHYaHUIO BO3JEUCTBUS MHAMKATOP BBIKIIOYAaeTCs. Ecnu AIUTENbHOCTh BO3EH-
CTBHUSI TIPEBBINIAET OJJHY MUHYTY, TO HHAUKATOP OCTAETCS BKIFOUEHHBIM /10 cOpoca MHTEpQEeHcHOM
KOMaH/JI0M BTOPOT'O YPOBHS IOCTYTIA.

Nunukatop « MH/I» npucyTcTByeT BO BCEX CUETUHMKAX M MO YMOJTYAHHUIO HACTPOEH HA UHAM-
KaIlMI0 UMITYJIbCOB TEIEMETPHUH, YacTOTa KOTOPHIX MPOMOPIHUOHATBHA HM3MEPSEMOl aKTUBHOU
MOIIHOCTH MPSIMOTO HarpaByieHus. MHANKATOP MOXKET ObITh CKOH(UTYPHUPOBAH:

— IS MHIUKAIIMA UMITYJIbCOB TEJIEMETPUU OJHOTO M3 KaHAJIOB M3MEPEHUs M ydeTa dHep-
UM (aKTUBHOM, pEaKTUBHOH, MPSMOTO M 0OPATHOTO HATIPABIICHUS )

— IS MTHAWKAIAW TTPEBBIIMICHHS] YCTAHOBJIEHHOTO TTOPOTa MOIITHOCTH;

— U1 MHAWKAIMWA CUTHAJIA TeNeyIpPaBIICHHUS.

Nupukatop «MOJEM)» npucyTcTByeT BO BCEX CUETUMKAX, €CIM B CYETUMK BCTPOEH OJIUH U3
MarucTpaibHbIX UHTEp(DEHCHBIX MOayIel (MoaemMoB, kommyHHKatopoB): PLC, ZigBee, PLC/ISM,
GSM/UMTS/LTE/NB-10T, Wi-Fi, Ethernet. UunukaTop ABYXIIBETHBIMH, 3€JIEHOTO U KPACHOTO IBE-
Ta CBEUYCHUS, MHIUIIUPYET COCTOSIHUE TIOIKITFOYCHHS MOJIeMa WM KOMMYHHKATOpa K CETH Tiepeia-
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YW JaHHBIX U HAITPABJICHHUEC ITOTOKA JaHHBIX Y€PE3 CCTh.

Nuaukatop «RF2» npucyTcTByeT BO BCEX CUETUMKAX, €CIIM B CYETUYUK BCTPOEH PaJUOMOAEM
JUIA CBSI3U C TEPMHMHAIOM. MHIMKATOP JBYXIBETHBIH, 3€JI€HOIO M KPAacHOIO I[BETa CBEYEHUS, UH-
JUIUPYET MOAKIIOUYEHNE TEPMUHAIA WIHM YAAJEHHOIO paJuoMoOJeMa U HallpaBJIeHUE IIOTOKA JaH-
HBIX Yepe3 paJuoKaHall.

Nuaukatopsl «RS-485» NBYyXIIBETHBIE, 3€TICHOTO U KPACHOTO IIBETA CBEUYCHHUS, UHIUIIHPYIOT
HaJIM4Yue CUrHaia Ha JTUHUU RS-485 1 HanpaBieHue NOTOKa JaHHbIX.

2.8.5  IlpunHnumn uzmepeHus: GU3NUECKUX BEIUIHH

2.8.5.1 Cuerunk TE2000 siBrsieTcst U3MEpPHUTEIBHBIM TPHOOPOM, TOCTPOSHHBIM IO MPUHLIUITY
11 (ppoBoil 00PabOTKM BXOIHBIX aHAJIOTOBBIX CUTHANOB. M3MepuTenbHas yacTh CYETUYMKOB BBIIOJIHEHA
Ha OCHOBE MHOTOKaHAIILHOTO aHaioro-idpoBoro mnpeodpaszosarens (ALIIT), BcTpoeHHOro B MHKpO-
KOHTPOJLIEP.

2.8.5.2 AIUIT ocymiecTBisieT BEIOOPKA MTHOBEHHBIX 3HAYCHUI BEJIMUWH HANPSHKCHUS U TOKA T1a-
PaJUIENBHO TIO MIECTH aHAJIOTOBBIM KaHalaM. MUKPOKOHTPOJLIEP MO BRIOOPKAM MTHOBEHHBIX 3HAUCHUN
HAMpPsDKEHHUS U TOKA TPOU3BOAUT BBIYMCIICHUE CPEIHUX 32 MEPUO]] CETH 3HAYCHUIN YacTOThI, HaMpshHKe-
HUSI, TOKA, aKTHBHOM, TIOJTHOW Y PEaKTUBHOW MOIIHOCTH, K03 (PUIeHTa aKTUBHON MOIITHOCTH (COS @),
K03(h(DUIIMEHT pPEeaKTUBHON MOIIHOCTH (tg (), aKTUBHOM M PEaKTUBHOW MOIIHOCTH MOTEPb B KaXKION
¢aze ceTu, MPOU3BOAUT X KOPPEKIIUIO TI0 aMILTUTYAE, (paze u Temiieparype.

2.8.5.3 M3mepeHune yacToThl CETH NMPOM3BOIUTCS MOCPEICTBOM HM3MEpeHMs neprona (pa3Horo
HalnpspKeHUs OJJHOM u3 ¢a3s.
2.8.5.4 Bruncienne MepevrclIeHHBIX HIDKE IapaMeTpOB IPOU3BOAMUTCA C HCIOIb30BAHHEM
HPSIMOYTOJIBHOTO U3MEPUTENBHOIO OKHA, CHHXPOHHOI'O C YaCTOTOM CEeTH:
— KO3} (UIMEHTOB NCKAKEHUSI CHHYCOMIATBHOCTH KPUBOW (a3HbIX (MeK(pa3HbIX) HaIpsI-
JKCHHUH B TOKOB;
— KO3 (UIMEHTOB HECUMMETPHUH HAIIPSDKEHUM U TOKOB 10 HYJIEBOM M 0OpaTHOM mocieno-
BaTEIBHOCTSM (TI0 TIEPBOM TAPMOHUKE CETH).
2.8.5.5 Brruncienus cpeiHMX 3a TepUOJ CETH 3HAYEHUI MOITHOCTEH U CPEIHEKBAPATHIECKIX
3HAYCHUIT HAMPSDKEHHUIH U TOKOB B KXKIO# (haze mpousBoautces mo popmynam (1, 2, 3, 4):

JUISL aKTUBHON MOIIHOCTH (1)
JUTS TIOJTHOM MOIITHOCTH , (2
JUTSL HATIPSDKCHUST 3)
IS TOKa (4)
rne Ui, li - BBIOOpKHM MrHOBEHHBIX 3HAYCHUI HATPSHKEHHI U TOKOB,;

n - YUCII0 BEIOOPOK 3a MEPHO]] CETH.

Cpennee 3a Mepruo/I CETH 3HAUEHUE PEAKTUBHON MOIIHOCTH BRIYHCISIETCS 10 hopmyite (5)

Q=1/S"-P", ®)

rae  PuS -3HayeHMs aKTHBHOM U MOJIHOW MOIITHOCTH, BEIYUCIICHHBIE 110 popmyriam (1) u (2).
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Brruucnenne akTUBHOM M PEAaKTHBHOM MOIIHOCTH TOTEPh 3a MEPUO CETH B KaXKI0H ¢aze
MPOU3BOJIUTCS 10 cieayromum Gopmynam (6, 7)

2 2 2
P = ! P | P Y P
n - I_ . ILJI.LHOM + I_ ' n.H.HOM + U ) n.XX.HOM (6)
H H H
I 2 | 2 U 4
QH = |_ 'QH.H.HOM + |_ 'QH.H.HOM + U 'Qn.xx.HOM (7)
H H H
rae: | - CpPEIHEKBAIPATUYCCKOE 3HAUCHUE TOKA 3a Mepuoj cet (4);
U - CpeaHeKBaApaTHYECKOe 3HaueHue (pa3Horo HanpsokeHus (3);
Pro..HOM - HOMUHAJIbHAS aKTUBHAS MOIIIHOCTh MOTEPh B JIMHUU AJICKTPOTICpEaayu;
Pr.H.HOM - HOMHUHAJIbHAsl aKTHBHAs MOIIHOCTh HAarpy304HbIX IOTEPh B CHUJIOBOM
Tparcdopmarope;
PI.XX.HOM - HOMHHAaJbHAs aKTHBHAas MOIIHOCTH IOTEPh XOJOCTOTO XOJa B CHJIOBOM
Tparcdopmarope;
Qn.i.HOM - HOMHUHAJIbHAsI PEaKTUBHASI MOIITHOCTh MOTEPh B IMHUH AJICKTPOIICPEIadH;
Qn.H.HOM - HOMUWHQJIbHAS PEaKTUBHAS MOIIHOCTH HArpy30YHBIX IOTEPh B CHIIOBOM
TpaHchopmarope;
Qn.XX.HOM - HOMHHaJbHas PEaKTHBHASI MOIIHOCTH IOTEPh XOJOCTOTO XOJIa B CHIIOBOM
TpaHcopmarope.

HomuHanbHbIE MOIITHOCTH TOTEPh BBOAATCS B CUETYHMK KaK KOH(DUTYpallMOHHBIE TTapaMeTPhl
U IPEICTaBISAIT COOOM MOLIHOCTH IMOTEPh B OJHOM (pa3e, MPUBEICHHYIO K BXOJY CUETYUKA IpPU
HOMMHAJIBHBIX TOKE M HaNpPsSYKEHUH cueTYrKa. PacueTHble COOTHOIIEHUS! 111 HOMUHAJIbHBIX MOIII-
HOCTEH MoTeph NMpUBEICHBI B JOKyMeHTe «PyKoBOACTBO MO 3KcIutyatauuu. Yacts 4. M3mepenue u
y4YeT OTEPh.

2.8.5.6 Cuerunk sIBISIETCS JBYHANPABICHHBIM H3MEPUTENIEM M HM3MEpSET MPOEKIIMU BEKTOpa
HOJIHOM MOIITHOCTH Ha aKTHBHYIO U PEaKTHBHYIO OCH KpYyra MOILIHOCTEH, MPUBEAEHHOTO HAa PUCYHKE 8.
I[Tpu a3TOM 00pa3yroTCs YeThIpe KaHajla U3MEPEHHs U yueTa:

— P+ - akTHBHasE MOIITHOCTh MPSIMOT'O HANpaBJIEHUS] — MPOEKIHMs BEKTOpa MOJIHON MOIIHO-
cTH 1-ro KBajpaHTa (MHIyKTUBHAs Harpy3ka) Wiu 4-ro KBaJpaHTa (EMKOCTHAs Harpyska);

—  P- - akTuBHAasg MOIIHOCTH OOPATHOTO HANpPaBIEHUS — MPOEKIUS BEKTOPA MOJHOM MOIIIHO-
CTH 3-TO KBaJpaHTa (MHIyKTUBHAS Harpys3ka) Uiu 2-ro KBaJpaHTa (EMKOCTHasl Harpy3ka);

— Q+ - peakTHBHAasE MOILITHOCTh MPSIMOTO HAIPaBJIEHHs — MPOEKLUs BEKTOpa MOJHOW MOMI-
HOCTH 1-T0 KBaJpaHTa (MHAYKTHBHAS Harpy3ka) Win 2-ro KBaJpaHTa (eMKOCTHas Harpy3ka);

— Q- - peakTMBHasi MOIIHOCTb OOpPAaTHOTO HANPABJICHUS — IMPOEKIHUS BEKTOpa IMOJIHOU
MOIIIHOCTH 3-T0 KBaJpaHTa (MHIYKTHBHAs Harpy3ka) WiM 4-ro KBaJpaHTa (EMKOCTHas Harpy3Ka);

Q+Y R+

S

Y m
Q+
I
P-,A- P+, A+

= J
\

Q'l R-

Pucynok 8
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2.8.5.7 3naku ogHO(Ma3HBIX U3MEPEHUI aKTHBHOW M PEAKTUBHOW MOITHOCTH BCET/Ia COOTBETCT-
BYIOT pealbHOMY HalpaBJICHUIO ITOTOKA MOIIHOCTU B KO (paze ceTu, eciy CUETYMKU BKIIIOUYEHBI
0 CXeMaM, IIPUBEJICHHBIM B MpUiIokeHuH b ¢ coOuroienneM nokIroueH s Hadyaua U KOHI[a 0OMOTOK
U3MEPUTETIBHBIX TPAaHC(HOPMATOPOB. DTO Jae€T BO3MOXKHOCTH HCIHOJB30BAaTh CUETUYHMK JUISI KOHTPOJIS
MPaBUIILHOCTU MOAKIIIOYEHUS K ceTu. [Ipu sTom:

— IpsIMOMY HampaBJIEHUIO (OT reHepaTropa) akTUBHOM sHepruu A+ (MomHoctu P+) coot-
BETCTBYET (pa30BbIi CABUI MEXy TOKOM M HampspKeHHEeM B Kaxkaoi ¢aze ot 0° mo 90° (1-ii kBax-
paHT, HHIYKTUBHAs Harpyska, uMmnopt) u ot 270° mo 360° (4-i KBagpaHT, EMKOCTHAsI Harpyska,
UMIIOPT);

— 00paTHOMY HampaBicHHIO (K TeHepaTopy) aKTUBHOM 3Hepruu A- (MomiHOCTH P-) cOOT-
BETCTBYeT (pa30BBIN CABUT MEXIy TOKOM W HampspDKeHHeM B Kaxkaon dasze ot 180° mo 270° (3-i
KBaJpaHT, UHAYKTUBHAs Harpys3ka, skcnopt) u ot 90° mo 180° (2-i1 kBagpaHT, EMKOCTHAsI HArpy3-
Ka, 9KCITOPT);

— IpsSMOMY HarpaBlieHHIO (OT TeHeparopa) peakTUBHOI sHepruu R+ (momuoctu Q+) co-
OTBETCTBYET (a30BBIil CIBUT MEXIY TOKOM M HampsOKEHHEM B Kaxaoi ¢asze ot 0° mo 180° (um-
nopr);

— 00paTHOMY HaITPaBJICHUIO (K TCHEPATOPY) PEaKTUBHOM 3Hepruu R- (MomnHocTH Q-) cooT-
BETCTBYET (Da30BBIi CABUT MEXKAY TOKOM M HampspDKeHHEM B Kaxkaou ¢aze ot 180° mo 360° (skc-
opT).

Brruucnenune cpenHux 3a MEpHOJ CETH MOIIHOCTEH Tpex(da3HOM CUCTEMBbl ITPOU3BOIUTCS
CYMMHPOBAHHEM COOTBETCTBYIOIIMX MOIIHOCTEH OMHO(A3HBIX H3MEPEHUU. 3HAKU Tpex(dazHbIX
U3MEPEeHUI MOIIHOCTHY ¥ 3HAKH KaHAJIOB y4eTa Tpex(a3Hoi sHepruu GopMupyroTcs mo-pazHomy, B
3aBHCHUMOCTH OT KOH(QUTypalluu cueTyrka. Pa3znuuarorcs cieayromue peskuMbl paboThl CYETYHKA B
3aBHCUMOCTH OT KOH(UTYpaIuu:

— JIBYHaIIpaBJICHHBIM PEKUM M3MEPEHUS aKTUBHOM M PEAKTUBHOM PHEPTHH U MOIIHOCTH, 4
KaHaja (peKuM M0 YMOTYAHHUIO);

— OJIHOHAINpPABJICHHBIA PEKUM HM3MEPEHUS aKTUBHOM M PEAKTUBHOW SHEPIrUU U MOILIHOCTH
(mo Moaynio) 3 KaHana B MPSAMOM HampaBieHUH (KOH(DUTYPUPYEMbIiA);

— JIBYHAIIPaBJICHHBIM PEBEPCHBIN PEKUM H3MEPEHHsI AKTUBHOM M PEAKTHUBHOM 3HEPIUM U
MOIIIHOCTH, 4 KaHaJa (KOHPUTypUPYEMBIi);

— OJIHOHAIPABJICHHBIN PEBEPCHBIN PEKUM U3MEPEHMS AKTUBHOW U PEAKTHMBHOW YHEPTUH U
MOITHOCTH (110 MOJYII0) 3 KaHaia B 0OpaTHOM HanpaBiIeHUH (KOH(PUTYpUPYEMBIil).

B Tabnmmax 17-20 mpuBeneHbl 3HaKW HANpaBJICHUS aKTHBHON M PEAKTUBHOW MOITHOCTH
0/1HO(a3HBIX M Tpex(a3HbIX U3MEPEHUN M KaHaJbl y4eTa SHEPrHMH B 3aBUCUMOCTH OT IMOJIOKEHHS
BEKTOPA MOJIHOM MOLTHOCTH ¥ KOH(PUTypUPOBAHUS CUETUHKA.

Tabnuna 17 - 3Haku MomHOCTEH 0gHO(]Aa3HBIX U TpeX(a3HBIX U3MEPEHUH B IBYHAIPABIEHHOM
pEeKHUME

JIByHamnpaBieHHbIN pexuM (4 kaHaa)

KBagpant Kanan yuera 3HaK MOIIHOCTH 3HaK MOIIHOCTH Kanamnsr
BEKTOpa sHepruu Tpexdas- | Tpexda3HbIX u3Me- | OAHO(a3HBIX U3Me- TEJIEMETPUH
MIOJIHON HBIX U3MEPEHUN peHun peHun

MOIIHOCTH S | aKTHB. |pEaKTHB.| AaKTHB. |pPEaKTHB.| AKTHB. |pPEaKTHB.| aKTHB. |pPEaKTHB.

I A+ R+ P+ Q+ P+ Q+ uMmIL. A+ | umn. R+

1 A- R+ P- Q+ P- Q+ uMmIL. A- | umm. R+

Il A- R- P- Q- P- Q- uMmIL. A- | umi. R-

v A+ R- P+ Q- P+ Q- uMmIr. A+ | umi. R-
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Ta6muma 18 - 3naku MonTHOCTEH 0 HO(A3HBIX B TpeX(ha3HBIX U3MEPEHUN B OJJHOHANPABICHHOM

pexXUMeE
OpHoHanpapiIeHHBIN pexxuM (3 KaHaja yyeTa 110 MOAYJIIO B IPSIMOM HAaIIPABJICHUHN)
KBagpant Kanai yuera 3HaK MOLIHOCTU 3HaK MOILIHOCTHU Kanassl
BEKTOpa sHepruu Tpexdas- | TpexdaszHbIX U3Me- | 0JHO(DAZHBIX U3Me- TeJIeMEeTpUU
IIOJIHOM HBIX U3MEPEHUN peHun peHun
MOIIHOCTH S | aKTHB. |pEaKkTUB.| aKTHUB. |pPEaKTUB.| aKTUB. |pCaKTHB.| aKTUB. |pPCaKTHB.
I A+ R+ P+ Q+ P+ Q+ pMmIL. A+ | umm. R+
1 A+ R- P+ Q- P- Q+ umin. A+ | umm. R-
Il A+ R+ P+ Q+ P- Q- umin. A+ | umi. R+
v A+ R- P+ Q- P+ Q- uMmil. A+ | umi. R-

Tabmumua 19 - 3naku MomHocTel 0JHO(A3HBIX U TPeX(pa3HbIX U3MEPEHUI B pEBEPCHOM

JABYHAITPAaBJICHHOM PEXKHUME

PeBepcHblii ABYHaIIpaBIeHHbIN pexXuM (4 KaHajla yyeTa ¢ MHBEPCUEN 3HaKa HalpaBJIEHUs)

KBanpant Kanan yuera 3HaK MOIIHOCTH 3HAK MOIIHOCTH Kanansr
BEKTOpa sHepruu Tpexdas- | TpexdasHbIX U3Me- | OMHOPAZHBIX U3Me- TEeIEeMETPUH
MTOJTHOM HBIX U3MEPEHUI peHuit peHuit

MOIIHOCTH S | aKTHB. |PEaKTHB.| aKTHB. |PEAaKTHB.| AKTHB. |pPEAKTHB.| aKTHB. |PEaKTHB.
I A- R- P- Q- P+ Q+ umi. A- | umi. R-
1 A+ R- P+ Q- P- Q+ umin. A+ | umm. R-
Il A+ R+ P+ Q+ P- Q- uMmi. A+ | umn. R+
v A- R+ P- Q+ P+ Q- umi. A- | umn. R+

Tabmuna 20 - 3Haku MOIIHOCTEH oAHO(]a3HBIX U TpeX(a3HBIX U3MEPEHUI B pEBEPCHOM

OJHOHAITPAaBJICHHOM PCIKUME

PeBepcHblii o1HOHaNpaBIeHHBINA pekuM (3 KaHaia yuyera o MOJIYJI0 B 0OpaTHOM HaIlpaBICHUN)

KBagpant Kanai yuera 3HaK MOILIHOCTHU 3HaK MOILIHOCTHU Kanass!
BEKTOpa sHepruu Tpexdas- | TpexdasHbIX U3Me- | 0OAHOpA3HBIX U3Me- TeJIEeMETPUHU
IIOJIHOM HBIX H3MEPEHUN peHui peHun

MOIIIHOCTH S | aKTHB. |pPEaKTWB.| AKTHB. |pPEaKTHB.| AaKTUB. |pPCaKTHB.| aKTHB. |pPCAKTHB.
I A- R- P- Q- P+ Q+ uMmIL. A- | umi. R-

] A- R+ P- Q+ P- Q+ uMmIl. A- | umm. R+

Il A- R- P- Q- P- Q- uMmIL. A- | umi. R-

v A- R+ P- Q+ P+ Q- uMmIl. A- | ummn. R+

2.8.5.8 I1o n3MepeHHBIM 3a MEePUO CETH CPETHUM 3HAYECHUSIM aKTHBHOM M PEaKTHBHOW MOIIIHO-
cTu Tpex(a3Hoi cuctemMsl (POPMUPYIOTCSI UIMITYJIBCBI TEIEMETPUU Ha ABYX KOH(UTYPUPYEMBIX UCIIbI-
TaTENBHBIX BBIXOJIaX CUETUMKA, KaK MMOKa3aHo B Tabmmmax 17-20.
HMnynbebl TeIeMETpUM UMEIOT JUIMTENbHOCTh 150 Mc, a yacToTa MX CIleJ0BaHMs MPOIMop-
[IMOHAbHA COOTBETCTBYIOIECH MOIITHOCTH.

2.8.5.9 CopmupoBaHHBIE UMITYIIBCHI TTOJICYMTHIBAIOTCS KOHTPOJUIEPOM M COXPAHSIOTCS B PETH-
CTpax TEKYIIMX 3HAYCHUI SHEPTrHU U MPOHIIS MOITHOCTH 10 KaXXJIOMY BUJTy SHEPIHHU (MOILTHOCTH) U
HAaIpaBJICHUIO JI0 CBeplieHus: coObIThs. 110 cBepiieHuto coObITHS, TEKyIIMe 3HAUeHUs SHEPTUU WU
MOIIHOCTH JI0OABJIAIOTCS B COOTBETCTBYIOIIME SHEPrOHE3aBUCUMBbIE PETHCTPhI yUeTa SHEPTUl U Mac-
cuBbl Tipoduns MomrHOCTH. [lpu 3TOM B KadecTBe COOBITHS BBICTYMAET BpeMsl OKOHYAHUS TEKYILEro
Tapua WM BpeMs OKOHYAHUs MHTEpBala MHTETPUPOBAHMS MOIIHOCTH (TMapamerpa) /Ui MaccuBa

PO
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2.8.5.10 IIpu ydere moTreph UMITYJIBCHI TEEMETPUH (POPMHUPYIOTCS C YIETOM MOITHOCTH TIOTEPh
(PP popmyier (1), (6), Q+Qm dopmyist (5), (7)), MOACUUTHIBAOTCS KOHTPOJUIEPOM U OTACIBHO CO-
XPaHSIOTCS B PErucTpax TEeKYIIMX 3HaYeHUI SHepruu U npoduiis MOIIHOCTH C Y4ETOM HOTEph 110
Ka&)XJIOMYy BHy dHEpruv (MOIIHOCTH) W HANpaBICHHUIO IO CBEPIICHHS COOBITHS. 3HAK ydera MOTeph
ABJISIETCSl KOH(PUTYPAIIIOHHBIM TTApaMETPOM CUETYMKA M 3aBUCHT OT PACHOJIOKEHHs] TOUKH y4eTa U
TOYKH U3MEPEHUSI.

2.8.5.11 Mndopmarus 00 SHEPrHUU U CPEHEH MOIIHOCTH NMPOQHIIS Harpy3Ku (B TOM YHCIIE U C
YUYETOM MOTEph) Mpe/icTaBlieHa BO BHYTpeHHUX peructpax MK B ynciax moiaynepronoB TeleMeTpun
((hopmaT BHYTpEHHETO MPECTABICHUS).

[Ipeobpa3oBanue uncina w3 (opmara BHYTPEHHETO MPEICTaBICHUs B SHEprui0 B KBT-u

WK KBap-4 ¢ yuyeToM Kod(dduituerTa Tpancopmaiiuu npousBoaurcs mo dpopmyie ((8)

E(KBT“I,KBap-‘-I):%'KH-KT (8)

rae N —sHeprus B hopMaTe BHYTPEHHETO MPEACTABICHUS U3 MACCUBOB SHEPTUU (CUUTaHHAs);

A — mocTossHHAS CUETUHKA,

K# — ko3 uruent tpanchopmanum HanpsHKEHUS,

KT — ko3 punmeHT Tpanchopmanuu Toka.

Tak, npu noctostHHOM cueTynka A=5000 umn./kBt(kBap)-4, unciao N=10000 B perucrpax
sHepruu J1Io0oro BuAa U HampapieHus coorBeTcTByeT sHepruu 1,0000 kBt(kBap)-u ¢ paspemraro-
mer cnocooHocteio 0,1 Br-y.

MortHocTr B MaccuBax mpouis IpeaCTaBICHbI B TEX K€ €AMHULIAX, YTO U SHEPTUs B Mac-
CUBax JHEPruH, T.€. B YHCIAX IMOJIYIICPHUOIOB TEIEMETPUHN, HAKOIJICHHBIX 32 BpEeMsI HHTETPHPOBA-
Hus. [IpeoOpazoBanue MOITHOCTH U3 opMaTa BHYTPEHHETO MPEICTaBICHHS B MOIHOCTh B KBT 1

KBap c y4eToM KodpunreHTa TpaHchopmanuu IIPOU3BOJUTCS o
dopmyie (9)
P(xBt),Q(kBap) = N 60 Ku - Kt 9)
2A Tep

rre: N - MOIIHOCTh B (popMaTe BHYTPEHHETO MPEJCTAaBICHUS U3 MAacCCUBOB Mpoduis (cuu-
TaHHas);

A - IOCTOSIHHASL CUETYHKA;

Tcp - Bpems HHTETpUPOBAHUS MOITHOCTH B MUHYTAX;

K - kxo3ddunuent tpanchopmanuu no HarnpsHKeHUIo;

Kt - K03(puLMEeHT TpaHchopMalUU IO TOKY.

[Mpu Tcp=60 dopmyssl (8) u (9) cTaHOBATCS OJMHAKOBBIMH, T.€. MOIIHOCTh, YCPEIHCHHAS
Ha MHTEpBaje BpeMeH! 60 MUHYT YHCIIEHHO paBHA YHEPTHH.

2.8.5.12 TuddepeHmanbHbIi TOK IS CUETYMKOB HEMOCPEACTBEHHOTO MOJIKIIOUEHHS B YEThI-
PEXTPOBO/IHBIX CETSIX, B %0, paccuuThiBaeTcs 1o ¢popmye (10):

= 100 - L ’ (10)
la+1b+Ic
rue | 1up — AEHCTBYIONIEE 3HAYEHNE TOKA, PACCYUTHIBAEMOE U3 CYMMBI (Da3HBIX TOKOB M TOKA B

HYyJIEBOM MpoBo/ie o ¢popmye (11);
la, Ib, Ic — cpennexBanparueckue 3HaueHus (a3HbIX TOKOB (a3 A, B, C cOOTBETCTBEHHO.

|y = (i@ +ib +ic +in)? , (11)

rae ia,ib,ic, in- Toku ¢a3 A, B, C u HyneBoro npoBojia B BEKTOpHO#H (opme.

Paccuntannas BenuuuHa K, sBIsSeTCa HeOanaHCOM MEXKIY CyMMOH (a3sHBIX TOKOB H
TOKOM B HYJICBOM MPOBOJE (HeOamaHC TOKOB).
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2.8.6 IIporpammHOe obecnieueHne

2.8.6.1 Ilporpammuoe obecnieuerue (I10) cyeTYMKOB UMEET CTPYKTYPY C paszeiiecHueM Ha MeT-
POJIOTUYECKU 3HAYMMYIO M METPOJIOTUYECKH HE3HAUYUMYIO YaCTH KOTOPBIC PACIIONIaraloTCsi B OTACIh-
HBIX 0o0JacTsX maMsaT. Kaknmas cTpyKTypHas 4acTh HCHOJIHSIEMOTO KoJia MPOrpaMMbl BO BHYTPEHHEH
MaMATH MUKPOKOHTPOJUIEPA 3alUIIACTCS IUKINIECKOW KOHTPOJIBHOM CYMMOMH, KOTOpasi HEMPEPHIBHO
KOHTPOJIUPYETCSI CUCTEMOM TMAarHOCTUKU CUETYMKOB. M3MEHEHHE METpPOIIOTHUYECKH 3HAYMMOW YacTh
HEBO3MOJKHO.

2.8.6.2 Merponorndeckie XapakTepUCTUKU CYETYMKOB HAMPSAMYIO 3aBUCST OT KaJTMOPOBOYHBIX
K03 (HUINEHTOB, KOTOpHIE 3aIMCHIBAIOTCS B MaMATh CUCTYMKOB HA IMPEINPHATHU-U3TOTOBHTEE Ha
craauu KanmuopoBky. KamiOpoBouHble KOIPQPUIIMEHTHI 3aIMINAIOTCS IUKINYECKIMH KOHTPOJIBHBIMU
CyMMaMH, KOTOpbI€ HENPEPHIBHO KOHTPOIUPYETCS CUCTEMOM AMArHOCTUKU CYETYMKOB. MaccuBbI Ka-
JTMOPOBOYHBIX KO3()(HUIMEHTOB 3AIUILICHBI AIApaTHON MEPEMBIUKON 3aIIUTHI 3aIMCH U HE TOCTYITHBI
JUISI I3MEHEHHUS 0€3 BCKPBITHS CYETYHKOB.

2.8.6.3 Ilpu obHapyxeHnu ommbok KoHTposibHBIX cyMM (KC) cucTemolt quarHOCTHKY yCTaHaB-
JMBAIOTCS (pyIark OMMOOK B CJIOBE COCTOSHUS CUCTYMKOB C 3aIMCHIO COOBITHS B CTAaTyCHBIM KypHAT U
otoOpakeHueM coodieHus 06 ommodke Ha KKU:

— E-09- ommbka KC meTponorndeckn He3HAYMMOM 9aCTH MPOTPAMMBI;

— E-10- ommbka KC maccuBa kanmuOpoBOYHBIX K03 (DUITNEHTOB;

— E-15- ommbka KC meTposiornuecku 3HauuMON 4acTH MPOTPaMMBI.

2.8.6.4 Unentudukanponnsie xapaktepuctiku [10 cyeTurka npuenens! B Tabnuie 21. Homep
Bepcuu I1O cocrouT u3 Tpex nosneit. Kaxxnoe nosne coaepkut 1a CUMBOJIA:

— mepBoe noJje - koja ycrpoiicta (21 — TE2000);

— BTOpOE M0JIe — HOMEP BEPCUH METPOJOoru4Yecky 3HaunMoii uactu [10;

— TpeThe MoJjie — HOMEP BEPCUU METposIornuecku HezHaunmon yactu [10.

Bepcus [10 cuetunka u unugposoit uaentudukarop I[10 otobpaxarorcs Ha Tadbmo XKKU B
KOJIbIIE MHMKAIIUU BCIIOMOTATEIbHBIX MTApaMETPOB. MeTpOJIOrHiecKe XapaKTepUCTUKHA HOPMU-
POBAaHBI C YYETOM BIIUSHHS IPOTPAMMHOT0 00€CTICYEeHUSI.

KoHCTpyKIIMs CYETYMKOB MCKIIOYAeT BO3MOXKHOCTh HECAaHKIIMOHUPOBAHHOTO BIIMSIHUS Ha
[1O cueTurka U U3MEPUTETHLHYIO HH(DOPMAITHIO.

CyeTunky 06ecredrnBalOT BO3MOKHOCTh OOHOBJICHHUS METPOJIOTHUECKH HE3HaYMMOM yacTu
nporpaMMHOTO olecrieueHust Oe3 BO3JCHCTBHS Ha METPOJIOTHUECKH 3HAYUMYIO YacTh. O BBITyCKE
OOHOBJICHHSI METPOJOrMYECKH HE3HAUYMMOW 4YacTH MPOrpPaMMHOI0 OOecHeueHHsl MPOU3BOJUTENb
yBegomirsieT [IAO «Poccetn» ¢ ykazaHreM BHECEHHBIX M3MEHEHHM. TexHuueckas mojjiepkKKa Ha
BcTpoeHHoe [10 cueTunka ocylecTBIsSETCS B TCUEHUE BCETO CPOKa CIYXKOBbI.

OOHOBIIEHHE METPOJIOTUIECKN HE3HAYMMOMN YacTH BCTPOECHHOTO MPOrpaMMHOTO obecreue-
HUS TIPOUCXOTUT Oe3 MOTepU M3MEPEHHBIX 3HAYEHUH, apXUBHBIX JAaHHBIX U KYPHAIOB COOBITHIA.
[epe3arpy3ka mporpaMMHOTO 00ECTICYeHHS CYETYMKA OOECIIEYMBACTCS aBTOMATHYECKH TTOCIIE €TO
OOHOBJIEHHS.

3amuTa OT CIYYailHOTO «3aBHCAHHs MPOTrpaMMbl 00eCIeYrBAEeTCs HE3aBHUCHMBIM arlia-
pPaTHBIM CTOPOXEBBIM TaliMEPOM B YCTPOMCTBE yIpaBlIeHUs, KOTOPBI HHUIIMHUPYET Mepe3arpy3Ky
MPOrPaMMHOTO O0ECTIeUeHUs CUETYNKA TPU «3aBUCAHUI TIPOTPAMMBL.

Bepcus [10 cuetunkos u nudposoii unentudpukarop I10 orodbpaxarorcs Ha XKKU B koinb-
1€ MHAUKAIIMA TEXHOJIOTHUECKUX TTapaMeTpPOB.

YpoBeHb 3amIUTHl MPOTPAMMHOTO OOECTeUeHHUs] «BBICOKHIT» B COOTBETCTBUH C

P 50.2.077-2014
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Ta6mmma 21 — UnentuduxanimonHbie JaHHBIE IPOrPAMMHOTO 00ECTICYCHUS

WnertudukamoHHble JaHHBIC (TIPU3HAKH ) 3HaueHue
WNnentudukanmonnoe HaumenoBanue 110 TE_2000.tsk
Howmep Bepcun (nnentuduxannonnsiii Homep) 10 21.00.XX
udposoii upentuduxarop 110 30C4
ANTopuTM BBIYUCICHUS IU(DPOBOTO UIACHTU(HUKATOPA
IIPOrPaMMHOT0 00ecreueHHMsI CRC 16 ModBus RTU

2.8.6.5 YcranaBnmBaeMble CMEHHBIC MOJYJIH CBSI3H SIBISIOTCS CAMOCTOSITETIEHBIMU YCTPOHCTBA-
MH C COOCTBEHHBIM BCTPOECHHBIM IIpOrpaMMHBIM obecriedenreM. [lognepxka Bcrpoentoro 110 mony-
JIei CBSI3M OCYILECTBISIETCS] B TEYEHHE BCErO CPOKa CIIyKOBI MOTYJICH. 3aluTa OT CIy4aifHOTO «3aBH-
CaHUs» MPOrpaMMbl 00ECIIEUNBACTCSI HE3aBUCUMBIM alIapaTHBIM CTOPOXKEBBIM TaMEpPOM, KOTOPBIH
MHUIMUPYET Tepe3arpy3Ky HpOrpaMMHOTO OOECHEeUeHUST MOIYJISl CBSA3U IIPU «3aBUCAHUM IPOTPaM-
MBI
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3 IToaroroBka cuerymka K padore

3.1 OKCIUTyaTalluOHHbIE OTPAHUYECHUS

3.1.1  Ecau cueTyuk ¢ HOMUHAJIbHBIM HanpsbkerueM 3x(57,7-115)/(100-200) B ucnosb3y-
eTCs Ha TMOIKIIOUCHHSIX ¢ HOMHHAIbHbIME HampsokeHusmu 3%(100-115)/(173-200) B, T0 Bpems
WHTETPUPOBAHUST MOIHOCTH 0a30BOr0 MaccHuBa MPO(UIIST MOXKET MPOTPaAaMMHPOBATHCS TOIBKO B
nuana3zose ot 1 10 30 MUHYT ¥ HE JJOJDKHO YCTaHABJIMBATHCSA paBHBIM 60 MUHYTaM.

3.1.2  Ecam cueTunk KOHPUTYpUPYETCS I BEACHUS MacCHBa MPOQUIIs MOITHOCTH C y4e-
TOM MOTEPh, TO BpEeMs MHTETPUPOBAHUS MOIIHOCTH 0a30BOT0 MaccuBa MPOGUIIS MOXKET POrpaM-
MHUPOBAThCS TOJIBKO B Auana3one oT 1 1o 30 MUHYT ¥ HE JOHKHO yCTaHABIMBAThHCS paBHBIM 60
MUHYTaM.

3.1.3  VYkazanussle orpanuuenus (m.um. 3.1.1, 3.1.2) cHumaroTcs, €ciiu MOIIHOCTH MPO(UITH-

pPYIOTCS B PacHIMPEHHBIX MacCHBaX MpPOQMIs MapaMeTpOB C HCIOJIB30BAHUEM CTPYKTYP JaHHBIX
02, 04-06.

3.2 [ToaroroBka nepen sKCIUTyaTaIle

3.21  Cder4mkH, BBIIIYCKAaeMbIe TPEANPUATHEM-U3TOTOBUTEIIEM, HMCIOT 3aBOJICKHE yCTa-
HOBKH 110 YMOJTYaHUIO, IPUBEICHHEIC B Ta0HIIE 22.

Tabnuna 22 - 3aBojiCKue YyCTaHOBKHU

HaumenoBaunue 3HadyeHue

CerteBoli azipec JIF000H

PacmmpenHslil ceTeBoit apec CEpPUIHBIN HOMEp CYETUHKA

Ckopocts oOmena mo wuHTtepdericy RS-485, | 9600 ¢ 6utom kouTposs maputera HEUET
out/c

[Taponu noctyna: ModBus-niogo0OHbIH T'OCT P 58940-2020
poToKo (6 6ailT) (CIOADC) (8 baiir)

— 1-ro ypoBHs 000000 00000000

— 2-T0 ypOBHS 222222 22222200

— 1-ro ypoBHs (yrpaBieHHe HArpy3Koin) 333333 33333300

Koadduuunents! Tpanchopmariym:

— 110 TOKY 1;

— TI0 HANPSHKCHUIO 1

Bpemst mHTErpUpOBaHUS MOIIHOCTH MAacCHBa
npoduiis, MUHYT:

— mepBoro MaccuBa (6a30Boro) 30;

— BTOpOro Maccuba (6a30BOro) 3;

— TpeTbero (paciupeHHOro) 60;
10

— 4YeTBEpTOro (pacuIMpeHHOr0)

Kondurypanus tperbero Maccuna npopust 8 xanasoB: P+, P-, Q+, Q-, Ud1, Up2, Up3, T

Kondurypanus gerseproro maccusa npoduist | 40 kanaaos (Tabmuna 5)

YcTaHoBIIeHHBIE POTrpaMMHUpyeMble (aaru:

— paspemieHdsT IOMeYaTbh  HEJOCTOBEPHBIC
Cpe3bl B MaccuBax mpoduis

— paspelieHuss Ha BOCCTAHOBJIEHUE MpPEpBaH-
HOTO peXHMMa WHIUKAIMH TIPU BKJIFOUEHHH | YCTaHOBIICH;
UTAaHUS

— paspelieHusi OJHOHAINPABIEHHOTO PEeXHUMa
ydeTa SHepruu (1o MOIYJIIO)

YCTAHOBJICH;

YCTAHOBJICH;
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[Tponomkenne TadaUIBI 22

HaunmenoBaunue

3HauyeHue

— 3amnpera aBTOMaTH4C€CKOIo nepexoaa Ha Ce-
30HHOC BpEM

YCTAHOBIJICH;

Yucno nepuonoB yCpeIHEHHs BCIIOMOIaTeib-
HBIX [1aPAMETPOB

50 (Bpems ycpeanenus 1 c)

Tapuduoe pacniucanue

oanoTtapudHoe (mo tapudy 1)

Hauaio PaCUCTHOro nNCpuoaa

C IICPBOro YUCJjia KAJICHAAPHOI'0 MCCAlla

Pacniucanue npa3IHUYHBIX JHEH

OTCYTCTBYET

CnHCcOK NEpPEHECEHHBIX AHEN

OTCYTCTBYET

Pacniucanue yrnpaBieHus Harpy3Kkoi

OTCYTCTBYCT, Harpy3kKa BCErjaa BKJIIOUYCHA

BnayTtpenHee Bpems

MOCKOBCKO€

Bpewmst nepexoia Ha ce30HHOE BpeMsL:
— JeTo — 3uMa
—  3HMMa — JIeTO

rmocJeiHee Bockpecenbe okTsiops, 03:00;
nocjeHee Bockpecenbe mapta, 02:00

— aBTOMAaTHYECKHH Mepexo. 3anperieH;
— TeKyIIui Ce30H 3uMa
[Tepnox vHIUKAIMH, C 1

[TapameTpsl TUHAMUYECKON WHIUKALIMH:

— ¢uar pa3penieHus JTMHAMHUYECKON HHIMKA-
887051

— TIEPHUOJ] CMEHBI JIAHHBIX B PEXKUME JMHAMU-
YeCKOM MHIUKALIMH, C

— BpeMs HE aKTUBHOCTHU KHOIIOK JIJISl TIEPEXO0-
Jla B JUHAMUYECKUM PEKUM WHIUKALIMH, MUH

HE YCTaHOBIIEH (PeXHUM 3amperieH);

1

[TapameTpsl niepexoja B 3alaHHbII PEKUM HH-
JUKaLUu:

— (brnar paspeleHus epexoja B 3aJaHHbIH
PEKUM MHIUKALUU

— BpeMs He aKTUBHOCTU KHOIIOK JIJISl IIEPEX0-
J1a B 33JJaHHBIN PEeXUM HHJIUKALUW, MUH

— 3a/laHHBIN PEXXUM MHIUKALUU

— 3aJaHHBIN BUJ SHEPTUU

— 3a/laHHbII HOMep Tapuda

HE YCTaHOBIICH (PeXHUM 3aIpelieH);

1

PEXKUM TEKYIIMX U3MEPEHUM;

aKTUBHAas MpsIMOro HampasiieHus (A+);

1

Pexxumbl MHAMKANMN, UCKIOYEHHBIE U3 KOJIb-
1[a PEKUMOB MHAMKAIUU OCHOBHBIX IapaMeT-
POB (3aMacKUpPOBaHHBIE PEKUMbI MHIUKAIIUN):

— MAaKCHMYMBI MOIIIHOCTH TIO TIEPBOMY M BTOPO-
MY U TPETEMY MaccHBaM NpoduIs;

— CUETHbIE UMITYJIbCHI 110 IM(ppPOBOMY BXO1y 1 1
2

Pacnicanre MaKkCUMyMOB MOILIHOCTH:
— YTPEHHUU MHTEpBaJ
— BEYEPHHI MHTEPBAI

¢ 08:00 1o 11:00 (o BceM ce3oHaM);
¢ 13:00 no 16:00 (o BceM ce30HaM)

W3mepurens nmoTeps:

— 3HaK y4era

— HOMMHAQJIbHAs aKTUBHAs U PEaKTUBHAs
MOIMHOCTHU IMOTEPHb

— JApYIru€ HOMHUHAJIbHBIC MOIITHOCTHU

TE2000

ILTIOC;
25 Bt mi1s cuetunkos ¢ lnom S A,
1 Bt g5 cuetunkoB ¢ lHoM 1 A, BKIIFOUCHBI;

0 BT, OTKJIIFOYEHHEI.
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[Tponomkenne TadaUIBI 22

HaunmenoBaunue

3HayeHue

HcnbITaTrenbHble BHIXO/BI;

— BbIX0J KaHana 0

— BBIXOJ KaHaua |

— BBIXOJ KaHasa 4 (CBETOMOIHbIN UHIUKA-
TOp)

TeneMeTpus A+;
tenemeTpus R+,
TenemeTpus A+

[{udpoBbie BXOIBI

— Bxox 1 (kanan 5)
— Bxoj 2 (kaHan 6)

OTCYTCTBYIOT B CUCTYMKAaX HapyKHOH ycTa-
HOBKH (Tabmma 1)

BXOJI YIIPABJIEHUS PSKUMaMH TEIIEMETPHU;
BXO/[ TEJICCUTHATM3AI[HH

VYnpasnenue Harpy3koi u (POpMUPOBAHHE CUT-
HaJla yrpaBJICHUE Harpy3Koi

3alpeIleHo0 110 BCEM KPUTEPUSAM, KpOME KO-
MaH/ibl orepaTopa

[TapameTpsbl ynpaBlieHHs HATPY3KOH B peXUME
KOHTPOJISI HAITPSKEHUS CETH:

—  BepxXHee IIOPOroBoe Hanpsukenue ceth, B | 276;

—  HIDKHee II0pOroBoe Hanpsbkenue cetu, B | 96;

—  THCTEpEe3UC HOPOTOB HANpsKeHHs, %o 5;

—  YHCIIO TIEPUOJIOB YCPEIHEHHS HAMPSKCHIS

CETH Hepejl CPaBHEHHEM C TOPOrOM 3;

—  BpeMs 3a/IepKKH BKIIIOYEHHs], CEKYH] 10

IlapaMeTpbl YIpaBjieHUs HArPY3KOi [0 JTUMUTE-

pam:

— BpeMs HaOJIIOIEHHUS, C 10;

— BpeMs 3aJIepKKH, C 30;

— [OpOr MOLIHOCTH (aKTMBHOM, PEaKTHBHOI,
nonHoii), Br, Bap, B-A 15000;

— [OpOT MHAYKIMKM MarHUTHOTO 1101, MTi 3;

— TOpOT TOKa, A

2,1; 10,5; 84; 105 a1 CUETUYUKOB C HOMHUHAJIb-
HbIM (0a3oBbIM) TOokOM 2 A, 10 A, 80 A u
100 A cOOTBETCTBECHHO

— mopor no HebanaHcy ToKoB, % 10

— TMOpOr HampsikeHus, B 276;
[TapameTpsl yripaBiieHUS] HATPY3KOM MO HACTY-

IUICHHUIO CYMEpEeK:

— y4acoBoii mosic, u +3;

— 3E€HUTHOE pacCTOsTHUE 96° 00’;
— IIUPOTa MECTa MOJOKECHHUS CUCTINKA 56° 58’;
— JI0JrOTa MECTa MOJIOXKEHUS CUEeTUHKA 43°19°
[TapameTpsl n3MepHTENs IMOKa3aTeliel KayecT-

Ba JJIEKTPOIHEPTHH:

a) OTKJIOHEHHE 4acTOThI, ['11

— 95 % BpeMeHM MHTEpPBAJIA U3MEPEHH 0,2;

— 100 % BpeMeHU MHTEpBaAIA U3MEPEHUH 0,4,

0) HOMHHAJIbHOE (COTJIACOBAHHOE) HAIpsKe-

Hue, B, 1715 c4eTYMKOB:

— 3%(57,7-115)/(100-200) B 57,7;

—  3%(120-230)/(208-400) 230;

TE2000
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[Tponomkenne TadaUIBI 22

HaumenoBanue 3HaueHue

B) OTKJIOHEHUE HanpsKeHUs, %o
—  OTpHLIATENHHOE 10;
—  TOJOKUTEIBHOE 10;
r) KOOQQHUIUEHT UCKAKEHUSI CHHYCOUAATBHO-
cTy KpuBo# HamnpsbkeHus Ky, %
3%(57,7-115)/(100-200) B:

e 95 % Bpemenu uHTepBaia usmMepenunii | 5,0;

e 100 % Bpemenu unTeppana usmepennii | 8,0;
3%(120-230)/(208-400) B:

e 95 9% BpeMeHM HHTEpBaJla U3BMEPEHUN 8,0;

e 100 % BpemeHU MHTEpBaia U3MEPEHUN 12,0;
1) K03(hUIIMEHT HECUMMETPUU IO 0OpaTHOM
nociienosarensHoct Koy, %
— 95 % BpeMeHU UHTEpBaIa U3MEPEHUMN 2;
— 100 % BpeMenu nHTEpBaIa U3BMEPEHUI 4,
e) Ko3h(UIMEHT HECUMMETPUU MO HYJIEBOU
rocienosarensHocT Koy, %
— 95 % BpeMeHU UHTEpBaJIA U3MEPEHUI 2;
— 100 % BpemeHu UHTEpBaIa U3MEPEHUN 4;
) TOPOT TPOBAJIOB HANPSIKEHUH, %o 90;
3) MOPOT MepeHanpsiKeHui, % 110;
1) TIOPOT MIpepBIBaHUs HANIPsDKEHMS, %0 3)
ITapameTps! BectpoenHoro PLC-monema:
— PESXKHM CTaHIIUU yllaJeHHas;
— o4 moxceru (Node Key) 00000000 (Bocemb HyIEl);
— TApOJIb AOCTYNA K CYETUHKY 000000 (mrecTs HyIEH);
— Taponb JOCTyNa JUIs M3MEHEHHUs mapamer- | 222222 (1ecThb IBOEK);

poB PLC-monema

— (mar 3ampera peTpaHCHSIIUN

— ¢unar paspemienus popMupoBaHusi cooOie-
HUS «CYETUHUK HE OTBEYACT»

HC YCTAaHOBIJICH;
HC YCTaHOBJICH

[TapameTpbl BCTPOEHHOTO pagroMojieMa (1715t CBsI-
34 C TEPMHUHAJIOM):
— MAakKCUMaJIbHOE€ YHCIIO COEIMHEHUH

— BpeMs OKUJAHUS 3aIpoca Ha COeIMHEHHE, MC
— BpeMs ylepKaHHUsl COCTUHEHUs IPU OTCYTCT-
BUU TpaduKa, ¢

— aJpec MoJieMa TepMHUHAIIA

— TapoJib JOCTYyIa I U3MCHEHHUS [apaMeTPOB
paguomMoieMa

3 uM  3ape3epBUPOBAHHBIA  KaHal
TepMUHAIIA;

100;

10;

TS

CEpUIHBIM HOMEpP TEepMHHATa M3 KOMIUIEKTa

IMOCTaBKHU;
222222 (mecTb 1BOEK);
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[Tponomkenne TadaUIBI 22

HanmenoBanue 3HaueHue

[MTapamerpsl Bctpoerroro GSM/UMTS/LTE/

INB-l0oT-komMmmyHHKaTOpa:

— JIOIyCTUMbIE a0OHEHTCKHE ajpeca OTCYTCTBYIOT;

— mapameTpsl goctyna B UHTepHeT JHO0BIC;

— mapameTpsl OCHOBHOI'O M JUCIIETYEPCKOTO cep-| JTHOOBIE;

Bepa

— taitmayt GPRS, ¢ 180;

— Taitmayt CSD, ¢ 60;

— TaliMayT aBTOCOEMHEHHS, C 120;

— HOMEp MPOTOKOJIA 0

— pacrucaHue aBTOCOCAHMHCHUS OTCYTCTBYET, PEKHM aBTOCOCIAMHEHUS 3a-
MIPELICH;

— pacrnucaHue epeperucTpanuu OTCYTCTBYET, PEXKHUM IIepEperucTpanun
3aIlpeleH;

— PEXHUM cepBepa 3aIlpelcH;

— MapoJib A0CTYNA K CYETUUKY 000000 (ecTs HynEN);

— mapoab jpocryna ais udMenenus napamerpos| 000000 (wects mymei);

KOMMYHHKaTOpa
— CKOPOCTh OOMEHA CO CUYCTUMKOM, OUT/C

38400, naputer HEUET, pukcupoBannas

1 TIlapamerper  BcTpoeHHoro  Wi-Fi-
KOMMYHHKATOPA:

— TmapaMeTpbl TOYEK JIOCTyIa

— TapaMeTpbl OCHOBHOTO M JIUCIIETYEPCKOTO Cep-

BEpa

— TaiiMayT OTCYTCTBHS Tpaduka, ¢

TaiiMayT aBTOCOCIMHEHHS, C

pacnucaHnnue aBTOCOCANHCHUA

— pacnuCcaHue NEPEePErucTpaLuy

— PpeKHM cepBepa

— Mapoib J0CTyMNa K CUETIUKY

— Mapoib IOCTyNa JJis W3MEHEHHs MapaMeTpoB
Wi-Fi-xommyHukaropa

— CKOpPOCTh 0OMEHa CO CYETUMKOM, OUT/C

JIIO0BIE;
JIIO0BIE;

180;

60;

OTCYTCTBYET, PEKHUM aBTOCOEIWHEHUS 3a-
MIPEIIeH;
OTCYTCTBYET,
3aIpeleH;
3arpeieH;
000000 (mecTs HyTEH);
000000 (mecTs HyEH);

PEXKUM TIEpCPpEerucTpanuu

38400, mapurer HEYET, ¢puxcupoBanHas

[MTapametpsl BcrpoenHoro Ethernet-monema:
aBTOpH3alLlKs A0CTyIa Yepe3 Web-unrepdeiic:

— pexuM paboTbl

— IP-ampec

— IP-nopt

— Macka IOJICETH

— IP-anmpec nuto3a

— CKOpPOCTh OOMEHa CO CYETIMKOM, OUT/C

TE2000

Pykoeoocmeo no sxcnnyamayuu. Yacmo 1

umst (Jorun) — admin;

napoJib - password

TCP-cepsep;

192.168.4.10;

7777,

255.255.240.0;

192.168.1.1;

38400, mapurer HEUET, duxcupoBanHas
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[Tponomkenne TadaUIBI 22

HaunmenoBanue 3HaueHue

[TapameTpsl Bctpoennoro ZigBee-moaema:

— HJISHTU(PUKATOP CETH 1B50h (BO3MOKHOCTh MOJKIIOYCHHS K
T000MY KOOpAMHATOPY JII000H CETH);

— YHCIIO YaCTOTHBIX KaHAJIOB 16 (pa3pelieHbl Bce KaHAIbI);

— paboumne 4yacTOThI or 2400 MI'n nmo 2480 MI'n c¢ marom
5 MI'n

— CKOpOCTh 0OMEHa CO CUETUYHUKOM, OUT/C 9600, maputer HET

3.2.2 Ilepen ycraHOBKOW cueT4YMKa Ha OOBEKT HEOOXOAUMO M3MEHUTH 3aBOJICKHE YyCTa-
HOBKH, €CIIM OHM HE YIOBJIETBOPSIOT morpedutens. [lepernporpaMMHpOBaHHE CUYETYMKA MOXKET
OBITH MPOM3BEJCHO Yepe3 0ol MHTepdeic CBSI3U, MPUCYTCTBYIOUIUI B JaHHOM BapHaHTE HC-
nojHeHus cuérumka (tabmuia 1), ¢ mpuMeHEHWEeM KOMITBIOTEpa M MPOrPaMMHOIO OOECIICYCHUS
«Konpuryparop COT-4TM». [TogpobHOE onrcanue pabOThI CO CYETYUKOM B TUCTAHIIMOHHOM pe-
XKHUMe ¢ mpuMeHeHneM nporpammel  «Konduryparop COT-4TM» npuBeneHo B 1okyMeHTe «Pyko-
BOJICTBO MO 3KcIuryaTanuu. Yacte 3. J{ucTaHIMOHHBIN PEeKUMY.

3.2.3  UreHue ceTeBOro ajapeca CYCTUYMKA U 3aBOJCKUX YCTAHOBOK MOXKET OBITH IPOU3BE-
neHo ¢ momoiibio nporpammbel «Korduryparop CIT-4TM» dopma «IlapameTpsl u ycTaHOBKH
npu 00paIleHny K CUETYHKY 10 HYJIEBOMY ajpecy. [Ipu 3TOM cueTdmk, K KOTOpOMY OOpamarTcs
[0 HYJIEBOMY a/Ipecy, JAOJLKEH ObITh €MUHCTBEHHBIM MOJKIIOYCHHBIM K KaHany RS-485. 3anucek u
yIpaBJicHUE 110 HYJICBOMY aJIpeCy 3arpericHa.

3.24  Ecnu cueTyuK mepeMenieH B APYroi 4acoBOM MOSC U MECTHOE BpeMsl yCTaHAaBIIMBA-
€TCs Ha3aJ OTHOCUTEJIBHO BPEMEHHU CUETYMKA C IIPUMEHEHUEM KOMAaH[bI IIPSIMON YCTaHOBKH BpeE-
MEHH M JaThl, TO HEOOXOAMMO COPOCUTH PETUCTPHI HAKOIUIEHHOW YHEPTUU M MPOUHUIHATINIUPO-
BaTh MacCHUBbI PO UIEH MOIIHOCTU NPU OTCYTCTBUU TOKOB B IOCJIEA0BATENbHBIX LeMmsIx. MHade
OyJeT HapylleHa XPOHOJIOTHSI JaHHBIX B COOTBETCTBYIOIIMX MaccUBax. Y CTAaHOBKA BPEMEHU BIIE-
pE OTHOCUTEJILHO BPEMEHU CUETUYMKA HE HAPYLIAET XPOHOJIOTUHU JAHHBIX B MACCUBAaX.

3.25 Ecan cu€Tuuk BHYTPEHHEH YCTAaHOBKM OYyIEeT SKCILUTyaTHpPOBAThCS MPU KpalHUX
HIDKHUX pabounx Temmepatypax (ot -25 °C mo -40 °C), To He0OX0AUMO YCTAaHOBUTH MEPHO HUH-
TUKallMK B Iuamna3zoHe oT 3 10 5 c. TouHbIM neproj MHAUKALMK MOXET OBITh MOJI00paH MHIUBH-
JIyaJlbHO B TIpoIlecce JKcIuTyatanuu. Kpurepuem npaBUIbHO BBIOPAHHOTO TMEPHOJIa WHIAMKAIIUN
MOJKET CIY>KUTh OTCYTCTBHE HEUETKO MHAMIHUPYEMBIX pa3psnoB Ha Tadbmno XKKU npu cmene mH-
dopmaru. CKOppEeKTUPOBATh TEPHOJT MUHIUKAIIMK MOKHO B IMPOIECCE IKCIUTyaTallMH CUETYMKA
yepe3 uHTepdeich CBsI3M.

3.2.6 B ciydae He0OOXOAMMOCTH M3MEHEHHUSI HaObOopa MHAULUPYEMBIX TapaMETPOB B KOJIb-
1€ OCHOBHBIX PEKMUMOB WHINKAIMU HEOOXOMMO YCTAaHOBUTH COOTBETCTBYIOIIME MAaCKH TIOCPECT-
BOM (hopMbI KOH(DUTYpaTOpa «YIpaBleHUE PeKUMAMH HHIUKAUI»\«MacKm».

3.2.7  AKTHBHMpOBATH PEKUM JMHAMUYECKON MHIMKALIMM WU PEKUM YCTAHOBKHU 3aJJaHHO-
ro pexuMa UHAMKAIMY 110 HEAKTUBHOCTU KHOIIOK YIPaBJIEHUS MOKHO MOCPEACTBOM (POPMBI KOH-
¢uryparopa «YmpasieHue pexxumamu HHAUKaum»\«IlapaMeTpsl TMHAMHYESCKON HHANKAIIA.

3.2.8  Ecau mpeanoiaraercs UCIOJIb30BaTh CYETYMK Ha HOMHUHAIBHBIX (Da3HBIX HAIpPsDKeE-
HUSAX OTIMYHBIX 0T 57,7 B mnu 230 B, To 114 nnpaBuiibHON paOOTHI U3MEPUTENS KauyecTBa dIEKTPHU-
4eCKOll 3Hepruu HeoOXOAMMO BBECTH B CUETUYMK BEIMUYMHY KOHKPETHOTO HOMHHAJIBHOIO HJIU CO-
[J1IaCOBAaHHOTO HaIpsHKEHUs rocpeacTBOM (hopmbl «IlapameTpsl n3mepuTest KauecTBay.
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BHMUMAHUE!

IIEPE]] YCTAHOBKOM CYUETUMKA HA OFBEKT CMEHUTb ITAPOJIb BTOPOT'O u
TPETBEI'O YPOBHA JJOCTVIIA C LEJIbIO ITPEJOTBPAIIEHNA HECAHKIIMOHHPO-
BAHHOI'O JOCTVYIIA K ITPOITPAMMUWPYEMbBIM [TAPAMETPAM CUETUUKA U
YIIPABJIEHHIO HATPY3KOH YEPE3 UHTEP®ENCHI CBA3M.

ECJIA CHETYUK COLEPXUT BCTPOEHHBIE UJIN YCTAHOBJIEHHBIE
KOMMYHUKAIIMOHHBIE YCTPOMCTBA, TO USMEHUTH UX ITAPOJIA HA 3AITUCH
C LEJIBIO ITPEAOTBPAINEHN A HECAHKIIMOHNPOBAHHOI'O IOCTVYIIA
K IIPOTPAMMMPYEMBIM ITAPAMETPAM KOMMYHUKAIIMOHHBIX YCTPOMCTB.

HE 3ABbIBAUTE YCTAHOBJIEHHBIE ITAPOJIN!

3.3 [Topsimok ycTaHOBKH

3.3.1 K paboram Mo MOHTaXy CUETYHMKA JOMYCKAIOTCS JIHIA, MPOIIEIIINE HHCTPYKTAX TI0
TEXHHUKE OE30MaCHOCTH M UMEIONINE KBATU(PUKANMOHHYIO TPYIIY MO 3JIEKTPOOE30MacHOCTH HE
ke |1 qis snexrpoycranoBok 10 1000 B.

3.3.2 U3Bieub CUETYMK M3 TPAHCIOPTHON YMAKOBKM M IMPOU3BECTH BHEUIHHH OCMOTD.
Y06enuTbcs B OTCYTCTBUU BUIMMBIX TIOBPEKACHUN KOPITyCca M 3aIIUTHBIX KPBIIIEK, HATUYHHA U CO-

XPaHHOCTH TJIOMO. YOeauThes, YTO KOMIUIEKT MOCTaBKU CYETUYMKA COOTBETCTBYET IMPUBEICHHOMY
B II. 2.6.

3.3.3 [Ins GezomacHOW 3aMEHBI cueT4YHMKa 0€3 CHATHUS HAIPSHKEHUS C AJIEKTPOYCTAaHOBKU U
obecrieueHrst BO3MOYKHOCTH MOKIIOUEHUs 00pa3lioBOro (3TaJOHHOTO) CUETUMKA JIJIsl TIOBEPKH Oe3
OTKIIIFOUYCHHUSI HArPy3KH MOTPEOUTENs], MOAKIIOUCHHE CUETUYNKA OCYIIECTBISATh C UCIIOJIb30BaHUEM
KOPOOKHM UCTIBITATEIIBHOMN MEPEXO0THOM.

3.34  YcTaHOBUTH CYETYHMK HA MECTO JKCILUIyaTallld, CHATHh KPBIIIKY 32KHMOB U MTOJKIIIO-
YUTh LENHM HANpsHKEHUs] U TOKAa B COOTBETCTBHMM CO CXEMOM, NPUBEICHHONW Ha KpBIIIKE
3aKMMOB WJIM YKa3aHHOW B NMpUJIOKEHUHU b HacToslero pykoBoJCTBa, cOOI0as MOCIE0BaTENb-
HOCTh NoJKiIoueHus ¢a3. Hagana v KoHIBI 0OMOTOK M3MEPHUTEIbHBIX TPaHC(HOPMATOPOB Hampsi-
YKEHUS ¥ TOKA JOJDKHBI TIOJKIII0YAThCS K CUETUMKY 10 CXEeMaM IPUBEICHHBIM B IPUIIOKEHUU b aiis
IIPABWJIBHOTO OIPENIEICHMSI HAlIPaBJICHUs TIOTOKA MOIIHOCTH.
[Ipumeuanue - [logkmoueHne cyeTynka BHYTPEHHEH YCTAaHOBKHM U CUETYHKA JIJISl YCTaHOB-
ku Ha DIN-peliky kK ceTu 31eKTpoluTaHus POU3BOANTE Yepe3 BBIKIIIOYATENb, PACIOI0KEHHBIN B
HEMOCPEACTBEHHON OJIN30CTH OT CUETYMKA B JIETKOAOCTYITHOM JJIsl olleparopa mecre. Brikitoua-
TeNb JIOJIKEH ObITh MAPKUPOBAH KaK OTKIIIOYAIOLIEe YCTPOMCTBO I CUETUHKA.

3.3.5 Ecam cyeTynwK yCTaHaBIMBAETCS HAa TYNMUKOBYIO JIMHHIO, B KOTOPOH IMOTOK MOITHO-
CTHM HaIlpaBJIeH BCErja B OJHY CTOPOHY M OTCYTCTBYET HEpPETOK, TO LeJIeCO00pa3HO YCTaHOBUTH
¢nar «OnHOHaNpPaBIEHHBIA peXXUM ydeTa (1o Moayiio)». Ilpu aTom yuet Oyaer BeCTHCh TOJIBKO B
nepBOM (MHAYKTUBHAs Harpy3Ka) U 4€TBEPTOM (€MKOCTHasi Harpy3Ka) KBaJpaHTax, HE3aBUCUMO OT
HaIpaBJIEHUS TOTOKA MOIITHOCTH B KaXKI0H (haze ceTH.

3.3.6  Ecnm mpearnonaraercsi UCTIOIB30BaHUE CUETIYNKA B COCTABE CHCTEMBI KOMMEPYECKO-
ro y4era ¢ BbIXOJIOM Ha ONTOBBIN PBIHOK, TO HEOOXOJIUMO MPAaBUIIBHO YCTAaHOBUTH KOH(UTYpaIU-
OHHbIN (nar «PeBepcHBI y4eT» B 3aBUCMMOCTH OT MeCTa €ro ycTaHoBKU (TpebGoBanus AO
«ATCy):

— TIPU YCTAHOBKE CYETYHKA CO CTOPOHBI MOTPEOHTENS AJIEKTPOIHEPTHH KOH(MUTYpAIIMOH-
HbIN ¢uar «PeBepcHBIN ydeT» JOKEH ObITh CHAT,

— TIpU YCTaHOBKE CYETUMKA CO CTOPOHBI IIOCTABIIUKA JIEKTPOIHEPTUH KOH(PUTYPAITHOHHBIN
¢daar «PeBepcHBIN yueT» TOKEeH ObITh YCTaHOBIICH;

— YCTaHOBKA M CHATHE (PJIaroB MPOMU3BOIUTCS MOCPEICTBOM (opMbl KoHpuryparopa «Ila-
paMeTpbl U yCTaHOBKH.

[Ipu ycranoBke o6oux ¢naroB «OgHOHAMPABICHHBIA PEXUM ydyeTa (1o MOIyJo)» U «Pe-
BEPCHBIN ydeT» ydeT OyJeT BeCTHCh TOJIBKO B TPeTheM (MHIYKTHBHAsI Harpy3Ka) U BTOPOM (E€MKO-
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CTHasl Harpy3Kka) KBaJjpaHTaX, HE3aBHUCHMO OT HalpaBJIEHUsS MOTOKAa MOIIHOCTU B Kaxa0H (ase ce-
TH.
BHUMAHHE! .
HOAKJIFOYEHWE CWJIOBBIX 1 MTHTEPOEVCHBIX LEHEW ITPOU3BOANTD I1PY OBEC-
TOYEHHOU CETHU!

3.3.7 IlogxmrounTth auHUK uHTEpdehcoB RS-485 B COOTBETCTBUHU CO CXEMOU, MPHUBEACH-
HOW Ha KPBIIIKE 32)KMMOB WIM YKa3aHHOW B mMpuiiokeHuH B Hactosmero PO, cobmonas momsip-
HOCTb NOJKI04YeHus. [TogkiounTh nenu pe3epBHOro nutaHus (1o Heooxoaumoctn). Pacnonosxe-
HUE ¥ Ha3HAYCHHE KOHTAKTOB KOJOAKH CUETUMKA Ul MOAKIoYeHus unrepgeiico RS-485, ucnbl-
TaTeJIbHBIX BBIXO/I0B, HU(PPOBBIX BXOJIOB U PE3EPBHOIO IUTAHUS NIPUBEIEHO B NIPUIOKEHUH b:

— Ha pucyHke b.11 115 cueT4ynkoB BHYTpEHHEN YCTaHOBKY;

— Ha pucyHke b.12 nns cuerunkoB yctaHoBku Ha DIN-peliky;

— Ha pucynke b.13 s cueTunKoB HapY)KHOH YCTaHOBKH.

[Ipumeuanue — Crneqyer UMETh B BUJy, YTO €CJIM B CUETYMK YCTAHOBJIEH JONOJIHUTEIbHBIN
CMEHHBIN MHTep(eNHCHBIH MOYJIb, TO €0 MUTAaHUE NPOU3BOAUTCA OT OCHOBHOT'O Tpex(a3Horo mc-
TOYHHMKA MUTaHUS cyeTyrka. [Ipu 3ToM MHTEpQelcHBI MOaYIb paboTaeT BCETIa, €CIH CUETUUK
BKJIIOUEH WJINA OT OCHOBHOTO WJIN OT PE3€PBHOIO HCTOYHUKA TUTAHUS.

3.3.8  BxiouuTh ceTeBoe HANMpPsKEHHE U YOIUTHCS, YTO CYETUYUK BKIIOUMICA U TIEpemien
B PEXUM HWHIUKAIMU TEKYIIMX H3MEPEHUH, a Ha TabJI0 MHAMKATOPA CUCTYMKA WM TEPMHUHAJIA OT-
CYTCTBYIOT coo0iieHuss 06 ommbkax B Buae E-xx, rae xx—Homep omuOku. [lepeuens ommbok
npuBeeH B Tabmuie .1 npuioxkenns I

3.3.9 VYOemutscs, YTo mNUKTOrpamMMbl (azHbIX HampspkeHu «DA3A», «1l», W2y,
«3» HENPEephIBHO CBETATCS M HE MHUTarOT. ECiiM MHraer ojHa WM JBE MUKTOTPaMMbl (pa3HBIX Ha-
NPSOKCHUI, TO 3TO CBUJACTEIbCTBYET 00 OTCYTCTBUM (ha3HBIX HANPSHKCHUH WM CHIDKCHHUU HX
YPOBHS HUXe 3a7aHHOro mopora (48 B mis cuerunkos ¢ Unom 3%(120-230)/(208-400) B u 12 B
st cuetunkoB ¢ Unom 3x%(57,7-115)/(100-200) B). Eciu muraioT cpa3dy Tpu MUKTOrpaMMbl (a3-
HBIX HAIPSDKEHUIA, TO 3TO CBHIETEIBCTBYET 00 OIIMOKE IMOCIICAOBATEILHOCTH TOIKIIOYCHUS (a3 K
CUCTUHKY.

3.3.10 Cuérynk HapYXKHOH YCTAHOBKH MOXKET YCTaHABJIMBATHCS BHE IMOMEIICHHS Ha CTE-
Hax 3/1aHUIl WIK Ha OMOpax JMHUH snekTponepenad. Ilepen ycTaHoBKoM Ha 00bEKT coOpaTh cUET-
YHK KaK MOKa3aHO Ha pUCYHKaX mpuiokeHus [l, mo maram 1-3.

3.3.10.1 Ilpu ycTaHOBKE Ha CTEHY 37[aHHS, CUETYMK B COOpE CO MIBEIUIEPOM, HOJDKEH KPEIUTHCS
K CTEHE JIt00eNb-TBO3/SIMU U3 KOMIIEKTa MOHTAXHBIX YacTel yepe3 OTBEPCTHUS B IIIBEIUIEPE, KaK MOKa-
3aHO Ha pUCyHKe nprioxenus [, mar 4. B aTom ciryyae MoAKIFOUYeHHE CYEeTINKA K CETH JIOJDKHO TPO-
W3BOJIUTHCS Yepe3 BBIKIIFOUATENb, KAK M CYCTYMKA BHYTPEHHEH yCTaHOBKH (mpuMedanue 1. 3.3.3).

3.3.10.2 Ilpu ycTaHOBKE Ha ONOpE JMHHUU HJIEKTPOINEpeiau, CUETUYMK B cOOpe CO IIBEIIEPOM,
JIOJKEH KpPEeMUThCs JIEHTON U3 Heprkaseromel ctanu tuna 18/8 F207 20X0,75 uepe3 okHa miBeiepa u
obkumaTtbes ckpernoit Thna A200, kak Moka3aHo Ha pUcyHKe npuiioxkenus [, mar 5. MoHTax JomkeH
TPOW3BOJIMTHCS C IPUMEHEHUEM CIIEAYIOIIETO HHCTPYMEHTA:

— yctpoiictBo BUHTOBOE Tuna CVF (HaTspKeHUe JIeHTHI);

— yctpoiictBo Tuna CIS (o6pe3ka JeHThI);

— ycrporictBo Tuna RIL 9 (oG:xumKa ckperbl).

CranbpHas JIeHTa U MPUBEICHHBII BbIIIIE HHCTPYMEHT HE BXOJSAT B KOMIUIEKT MOCTaBKH CUET-
YHKa, U MOTYT OTJIMYATHCS OT YKa3aHHBIX.

3.3.10.3 Ilepen moAkIFOYEHHEM CYETYMKA CHATH KPBIMIKY 3aKUMOB. [10AKIFOUMTH TPOBOIA K
CU€TYMKY I10 cXeMe, IPUBEJCHHON Ha KIEMMHON KOJIO/IKe CUETUHKA WM B MIPUIOXKEHUH b HacTosie-
ro PO. KoHTaKkThI KJIEMMHOM KOJIOAKH MO3BOJISIIOT MOJKIIIOYATh CAMOHECYIIHE W30JIMPOBAHHBIC TIPO-

2
BOJIa CEYECHUEM 10 25 MM .
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st moakmrouenust CUIT yctanoBka HakoHEUHUKOB He TpeOyroTcs. Konmpr CUIT nepen mo -
KJIFOUEHHEM K KOJOJIKE 3a4UCTUTh OT U30JISIUHU Ha JJIMHY OT 26 10 30 MMm.

IIpoBoga cueTuyrka Hapy KHOW YCTAaHOBKHM JOJKHBI ITPOXOJUTh YepEe3 FEPMOBBO, BXOISIINN B
COCTaB KOMILJIEKTA CUETUHMKA. 3aTSHKKY OONTOB KOHTAKTOB CUIIOBOM KOJOAKH (KOHTAakThI 1-8) mpon3Bo-
JMTb C KPYTSLUM MoMeHToM (2+0,4) H-m.

3.3.10.4 Bxmounth ceTeBOe HAmNpsDKeHWE M mocpencTBoM TepmuHana TE121.02  wm
TE121.02/1 (wmu apyroro), BXOASIIEIO B COCTAaB KOMIUIEKTa CUETYHKA, YOEIUTHCS, YTO CUETUHK
BKJTFOUWJICS ¥ TIEPEIIeIT B PeXKUM WHIMKAIMH TEKYIIHX U3MEPEeHUI 0e3 BhIauu cOoOIeHmi 00 ommo-
Kax B BUje E-xX, T7ie XX — HOMep OIMOKH.

3.3.10.5 Ecim TepMuHai BXOJWT B COCTAaB KOMIUIEKTA CUETUYMKA HAPY)KHOM YCTaHOBHT, TO OHH
CKOH(UT'YpUPOBaHbI JJIsI COBMECTHON PabOTHI (KaK Mapa) Ha MpeAnpusTHH-U3roroButene. JKenaremb-
HO He ITyTaTh KOMIUIEKTHI. Ecii, TeM He MeHee, KOMIUIEKTHI IIepeyTaHbl, TO HEOOXOAUMO CKOH(UTY-
pPUPOBATH HOBYIO Mapy (JIt000H CYETUHK C JTI0OBIM TEPMHHAIOM) Ha MECTE 3KCIuTyaTanuu. Jiis yero, B
CUETYMK HEOOXOIMMO MpPONMCATh CEPUMHBI HOMEp TEepMUHATA, & B TEPMHHAI — CEpUMHBIA HOMEp
CUETYHKA.

3.3.10.6 Tepmunan cuérunka Hapy>KHOW YCTAaHOBKH JIOJDKEH YCTAHABIMBATHCS B 3aKPBITHIX T10-
MEIICHHUSX, B MECTaX C JOTOJIHUTEIBHOMN 3alIUTON OT MPSMOTO BO3ACHCTBUS BOJBI B 30HE PaJOBU/IU-
MocTH cuéTunka. He momyckaeTcst yCTaHOBKa TEpPMUHAIA B SKPAHUPYIOIIMX METANTMICCKHIX [IUTAX.

3.3.11 Ecmm ycranaBnuBaercs cuétuuk ¢ PLC-momemom, m B cetm Haxomutcs 0OazoBas
CTaHLUSA, K KOTOPOM OH JOJDKEH MOAKIIIOYMTHCS, TO MOCIE BKIIOYEHUS CETEBOTO HANpsHKEHUs Ha-
OJI0aTh 32 CBETOAMOMHBIM MHAMKATOpoM cocTosiHus PLC-monema. MHnukaTtop HOKEH MHUTaTh
3€JIeHBIM IIBETOM C MEPHUOAOM 2 CeKyHJbl (CEKyHJa BKIIOYEH, CEKyHJIa BBIKIIOYEH), MHIULUPYS
COCTOSIHUSI TTIOMCKa 0a30BOM cTaHIMU. Uepe3 HEKOTOpOe BpeMsi MHIMKATOP JOJDKEH NepeiTH B pe-
UM HEIIPEPhIBHOTO CBEUCHMS 3€JICHBIM I[BETOM C IIOHM)KEHHOU SPKOCTBIO, MHIULMPYS COCTOSIHUS
MOJKITIOUEHUS K 0a30BOM CTaHIMU. BpeMs moucka v MOAKIIOUEHHs K 0a30BOI CTaHIIMU MOJXKET 3a-
HUMAaTh HECKOJIBKO MUHYT.

Ecnmu PLC-monem cu€runka He MOAKIIOYHIICS K 0a30BOW CTaHIMHM 32 BpeMs 1-3 MHHYTHI, TO
€ro clieayer MOJAKIIOYMTh K JIpyroil ¢ase ceTd M MOBTOPUTH MOMBITKY. IlogkiroueHue BbIXoza
PLC-Monmema k pa3HbIM (a3zaM CHIIOBOW CETH MPOM3BOIUTCS TEPEMBIUKOH, BXOJSIICH B COCTaB
KomIuiekTa cuetdynka. Ha pucynke b.13 mpunokenust b moka3zaHo pacrnonokeHue U HazHaueHUe
KOHTAKTOB CUYETUMKA HApY)KHOW YCTaHOBKM JJIs MOJKIOYeHus Bbixoaa PLC-monema u ucmbita-
TEJNbHBIX BBIXOJOB. [Ipu BBIXONE € MPEaNpPUATHSA-U3TOTOBUTENS MEPEMBIYKA YCTAHOBICHA MEXIY
koHTakToM 12 (Beixoa PLC) u xonTakToMm 11 (Hanpspkenue ¢assl 3).

3.3.12 B cuerunk co BcrpoeHHbIM GSM/UMTS/LTE/NB-I0T-KOMMYyHUKaTOPOM MOKET
6b1Th ycTaHoBneHsl YUIT SIM-kapTsl 3akazunka. YUIT SIM-kapTel 707KHBI IepeaBaThCs 3aKas3-
YHKOM Ha TPEANPHUITHE-U3TOTOBUTEINb MPH Pa3MENICHUN 3aKa3a Ha M3TOTOBJICHUE CYETYHKOB. Ec-
au npennonaraercs ycranoBka aByx YUII SIM-kapt, To nepxarens BHemHerd SIM-kapTel Oyzaer
OTCYTCTBOBAaTh B COCTaBE CUETYMKA HapyKHOW ycrtaHoBKH. Ilpm ycranoke omuoit UUIT SIM-
KapThl B COCTaBE CUETUMKA HAPYXKHOM YCTaHOBKH OyzeT aepskaTens BHemHerd SIM-kapTel, mo3Bo-
JSFOIIMN yCcTaHOBKY SIM-KapThI 1I000T0 omepaTropa Ha MECTe IKCILTyaTaliuy.

Pa6ora co Bctpoennoit UUIT SIM-kapToii 3HaYUTENHHO MOBBIMIAET HAACKHOCTh CBS3U, T.K.
OHa YCTAaHaBJIMBACTCS HE B Jep)KaTellb, a HEITOCPEJACTBEHHO BITANBACTCS B IUIATY KOMMYHUKATOPA.
Kpome Toro UUII SIM-kapTa nmeer pacmIMpeHHBIH TeMnepaTypHbIi auana3zoH oT munyc 40 1o
witoc 85 °C, 4To 0cOOEHHO Ba)KHO JIJISl CYETYMKOB HAPY>KHOM YCTaHOBKHU.

JJ1sl TOJTHOTO MCHOJIb30BaHUS BCEX KOMMYHHUKAIIMOHHBIX BO3MOXKHOCTEH KOMMYHHMKATOpa, y
oreparopa COTOBOM CBSI3M JIOJDKHBI OBITH aKTHBUPOBAHBI YCIYT'H: TOJIOCOBOTO BhI30Ba, CSD-
Bb130Ba, SMS u GPRS (nakernas nmepenaua AaHHBIM). YcraHoBKa BHemrHed SIM-kapTel apyroro
oreparopa, B IOTIOJTHEHUE K BHYTPEHHEH, MOKET 0Ka3aThCsl MOJIE3HBIM ISl PE3EPBUPOBAHUS CETEH
cOTOBOH CcBs3U. KOMMyHHKAaTOp MO3BOJISET IPOU3BOIUTH aBTOMAaTHYECKHH MEPEX0/] U3 CETH B CETh
B CTydae HepaboTOCTIOCOOHOCTH OJTHOM M3 HUX.
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PabGoTa co cueTunkom uepe3 ceTh MOOWJIBHOW CBSI3M M KOH(UTYpUpPOBAaHHWE BCTPOCHHOTO
KOMMYHHKATOpa MoApoOHO onucaHa B fokymeHnTe «Kommynukaropsl cepunt TE101. PykoBoncTBO
10 3KCIUTyaTallun» U JOCTYITHO Ha CalTe MpeANpUATHI-U3roTOBUTENSI Mo axpecy https://te-nn.rul.

BHMMAHUE!
YCTAHOBKY WJIN 3AMEHY SIM-KAPTBI ITPOU3BOAUTS ITPU
OBECTOYEHHOU CETH!

3.3.13 YcTaHOBUTH KPBIIIKY 32KUMOB, 3a()MKCHPOBATh BUHTAMH U OIJIOMOHPOBATH.
3.3.14 Cpenatb 0TMETKY B (hOpMyJIsipe O JaTe YyCTAHOBKH U BBOJIA B OKCILTYaTALUIO.
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4

4.1 CpencTBa U3MEpeHHA, HHCTPYMEHTHI M MPUHAUICKHOCTH, HEOOXOAUMBIE JUIS MPO-
BEICHUS PEryJUpOBKH, IOBEPKH, PEMOHTA M TEXHUYECKOro OOCIy)KUBAaHUS IPUBEICHBI B

CpencrBa u3mMepeHuii, HHCTPYMEHTHI M PUHANJIEKHOCTH

Tabiuue 23.

Tabmuna 23- Cpencra u3MepeHuid, HHCTPYMEHTHI U TPUHAICKHOCTH

Pexomennyemoe obopynoBanue | OCHOBHBIE TpeOOBaHUs, MpeabsIBIsieMble K 000- | Ko
PYyJIOBaHUIO IIT.
VYcranoBka nosepouHasi yuupep- |Homunansnoe Hanpsprenue 60, 220 B; nuanazon to-| 1
canpHas YIIITY-MD 3.1KM koB (0,001-100) A; mOrpemHOCTs U3MEPCHHUS aK-
THUBHOW/PEAKTUBHOM SHEPTUU U MOLTHOCTH
+(0,015/0,03) %
[Tpubop »snexrpousmeputenbubiii| HomunansHoe Hanpsbkenue 3x60, 3x120, 3x220 B;| 1
ATAJIOHHBIH MHOTO(YHKIIMOHAJb-|uama3oH TokoB (0,001-50) A; morpemHocTs u3-
HBIH «HEeproMoHuTOp-3.1K 02» |MepeHus akTHBHOMN/PEaKTUBHOW SHEPTHH M MOIII-
Hoctu £(0,015/0,03) %
VYerpoiictBo n1st ipoBepku dnek-| MmmnynbcHoe Hanpsbkenue 1o 6 kB, anmurensHocts| 1
TPUYECKON IMPOUYHOCTH HU3OJSALMU UMITYJIbca 1o ypoBHIO 0,5 ot 50 no 70 mMxc
MMIYJIbCHBIM HampspKkeHueM 6 kB
I'1-6 xB
[Tpubop nns ucnbiTanust aviek- |McnsitaTenbHoe Hanpsbkenue o 10 kB, nmorpem-
Tpuyeckoi npoynoctd YIIV-10 |Hocte ycranoBKE HampspkeHus He Gonee +5 % 1
bnok muranus b5-70 [TocTostnHOE HampspbkeHue oT S5 a0 24 B, Tok oT
1 mo 50 MA 1
bnok muranus b5-50 [TocTosinnoe Hanpspkenne g0 300 B 1
Ocmumnorpad C1-92 Jlnana3oH  u3MepsEeMbIX  HANpSOKEHUH  OT
0,05 o 30 B 1
BoabsT™merp yHUBEpcaiabHbIN | [Inana3oH n3MepsieMblx TokoB OT 1 10 10 MA, nua-
mdposoii B7-40 1a30H U3MepsieMbIX HanpsbkeHui ot 2 MB 10 30 B 1
Cexynnomep COCmp-26-2 Bpewmst uzmepenus 6onee 30 muH, 1ieHa neneHus | 1
0,2 ¢, Kkiracc TOYHOCTH 2
YacroTomep U3-63 [orpeurHocTs u3Meperns 5-107 1
ABToTpanchopmaTop Juana3zoH u3MeHeHus HampspkeHuit ot 100 mo | 1
PHO-250-2 250 B
[IpeoOpazoBarenr uHTepdeiica | Ckopoctu oomena ot 300 go 38400 Gut/c 1
USB/RS-485 TIU-2T
VYcrpoiictBo conpspkenust onth- | Ckopoctu oomena 9600 6ut/c 1
yeckoe YCO-2T
Ilepconanbubiii  kommnbtoTep ¢ C yHuBepcambHbiM moprom USB. Pazpemenne | 1
omneparonHoi cucremoit «Win-| skpana MouuTopa 1024x768 Touek
dows»
[Iporpammuoe obecnieuenue| Bepcus ne Hike 18.05.21 1
«Konduryparop COT-4TM»

[Tpumeuanue - JlomyckaeTcs MCHOIB30BATH APYroe 000pyAOBaHHUE, aHAJIOTHYHOE IO
CBOMM TEXHUYECKHM U METPOJIOTMUECKUM XapaKTepUCTHKaM M 0OecTieyrBaloliee 3a/1aHHbIe
PEKUMBI.
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5 IMopsinok pa6oTsl
5.1 Pyunoii pexum

5.1.1 Cuéruuk BHyTpeHHEH ycTaHOBKHM (Tabnuiia 1) MMeeT >KMIKOKPUCTALIUYCCKUNA HH-
mukarop (XKKHM) ¢ moaceeTkoil 1y 0ToOpakeHHs YITEHHOM SHEPruu U U3MEPSEMBIX apaMETPOB,
CBETOAMO/HbIE MHAMKATOPBl COCTOSHUS TEIEMETPUU U UHTEPPEHCOB CBA3M U UYEThIPE KHOIKH
yOpaBiICHUS  pEeKUMaMU  MHAMKAUMW.  BHeEmHWH  BUA  MHAMKATOpa  INPUBENEH  Ha
PHUCYHKE 5.

Cueruuk s ycranoBku Ha DIN-peiiky nmeer xunkoxpucramnnueckuii nuaukarop (JKKI)
C IIOJICBETKOM JJIi OTOOpa)KeHMsI YYTEHHON SHEPIUU U U3MEpPSAEMBIX IapaMeTpoB, CBETOIUOJHBIC
WH/INKATOPBI COCTOSIHUS TEIEMETPUU U MHTEP(ENCOB CBSI3U U TPU KHOMKH YIPABICHUS PEKUMAMH
UHAMKauuy. BHenHU BU MHAMKATOpa IPUBEIEH Ha PUCYHKE 6.

Cuérunk HapyXxHOH ycraHoBKH (Tabmuua 1) He mmeer cobctBenHoro XK muaukaropa, u
UMEET TOJBKO TPH CBETOAMOJHBIX MHIUKATOPA COCTOSIHUA TeIeMeTpuu U uHrepdelicon cBs3u. Bu-
3yanu3anus JaHHBIX U3MEPEHUN CUETYMKA HAPYKHOM YCTAHOBKU IPOU3BOJIUTCA Yepe3 yAaICHHBIN
TEepMUHAJI, HOJKIIOYAEMbIi K CUETUMKY 10 paJMOKaHAly Yepe3 BCTPOECHHBIN paguomonaeM. Tepmu-
HaJl BXOJUT B KOMIUIEKT ITOCTaBKM CUETYMKA HAPYXHOW yCTAaHOBKH, UMEET >KUJIKOKpPUCTAILIMYE-
CKUH MHAMKATOP C MOJCBETKOH /Uil OTOOpa)XKeHUsl YYTEHHON SHEPrHH M U3MEpPSEMBbIX [apaMeTpOB
Y TPY KHOIIKYU YIIPaBJICHUS PEKUMaMU UHAUKALIH.

5.1.2 B pyuHOM pexuMe yrpaBiieHUs] HHPOPMAIUs CUNTHIBACTCS BU3yalIbHO C Ta0IO yCT-
poOiiCTBa MHAMKAIIMK CUETYUKA WM TEPMHUHAIIA.

5.1.3  Ilpu BKIIIOYEHUU CUETYMKA, B T€YEHUE 3 C, BKIIIOYAIOTCS BCE JIEMEHThl MHAUKALUU:
KypCOpbI, IUKTOIPaMMBbI U BCE CErMEHTHI IMPPOBBIX MHAUKATOPOB. Ilocie yero cueTunk nepexo-
JUT B PeXKUM MHAMKALUU TEKYIUX U3MEPEHUl, eclii He yCTaHOBJEH (iar COXpaHEHUs MpepBaH-
HOro pexknMa nHaukanuu. Ecmu diar coxpaneHus: mpepBaHHOTO PEKUMA HHIUKAIIUH YCTAHOBJICH
(peXuM O YMOJIYaHMIO), TO CUETUUK MEPEXOJUT B TOT PEKUM MHIUKAIMU, B KOTOPOM OH Haxo-
JIAJICS 10 BBIKJIFOUYEHHMSI IUTAXOLIETO HAIPSKEHUS

5.1.4  VYcTpoHCTBO MHIMKAIMU CUETYHMKA BO BPEMs €ro pabOThl MOKET HaXOAUTHCSA B OJ-
HOM U3 YETBIPEX PEKUMOB:

— B peXUME MHIUKALMK TEKYIIUX U3MEPEHNH;

— B peXHUME MHIUKAIIMU OCHOBHBIX ITAPAMETPOB;

— B peXUME MHIUKAIMK BCIIOMOTaTEIbHBIX IaPAMETPOB;

— B peXUME MHJIUKAIMU TEXHOJIOTNYECKUX ITapAMETPOB.

Bb16op yka3aHHBIX PEeXUMOB MHJMKALIMK OCYIIECTBISETCS YEThIPbMs KHOIKAMM YyIpaBiie-
nus: PEJKUM UH/L, BUJL DOHEPTYH, HOMEP TAPU®A, BO3BPAT. Knonka BO3BPAT npu-
CYTCTBYET TOJIbKO B CUETUYMKAaX BHYTPEHHEH YCTaHOBKM. Kpome yKa3aHHBIX KHOIOK, B CUETUMKAX
BHYTpPEHHEHN ycTaHOBKM M ycTraHOBKM Ha DIN-pelixy npucyrcrByer kHonka CbPOC, npennasna-
YyeHHasl JUIsl pydyHOro cOpoca 3Ha4eHUI YyTPEHHUX U BEYEPHUX MAaKCHMyMOB MOIIHOCTH, M pacro-
JIOKEHHas MOJI KPBIIIKOM 6aTtapeifHOro oTceka y cueTuMKoB ycTaHOBKHM Ha DIN-peliky u mox mnpo-
3pavyHOM KPBIIIKOW CYETYMKA BHYTPEHHEN YCTaHOBKH.

Pa3nuuaroTcs aBa BUIa BO3JCHCTBUSA HAa KHOIIKU YIIPABJICHHS CO CTOPOHBI OIIEpaTOpa: KOpOoT-
Koe - MeHee | CeKyHJBI B ITTUHHOE - 6oJiee 1 CEeKyHIbI.

Crnenyer UMeTh B BUAY, YTO €CIHM MOJCBETKA MHANKATOPA BBIKJIIOUEHA, TO NEPBOE HAXKATHE
Ha JI0OyI0 KHOTIKY HE HM3MEHSIET YCTAHOBJICHHBIN PEXHUM WHAMKAIMH, a TOJBKO BKIIIOYAET IMOJI-
CBETKY MHJIUKATOPA.

5.15 PexuMm MHAUKAIMH TEKYIINX U3MEPEHHIA

5.1.5.1 B pexumMe nHIUKAIMK TeKylux u3MmepeHuit Ha Ttabno KKUW ortoOpaxkaercs Tekyriee
3HAYeHHE PHEPTUH HApacTaroIero urora (0T copoca mokazaHuii) MO TEKyeMy Tapudy, onpeaense-
MOMY TEKYLIMM BpeMEHEM U Tapu(HBIM paclucaHueM, BBEICHHBIM B cueTurK. Kpome Toro, B pexnme
WHIMKAIIHA TEKYIIHX U3MEPEHHIA 0TOOPaKAIOTCS:
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— mukTorpamma «TAPU®» u Homep Tekymero Tapuda «1» - «8»;
Kypcop BHJa W HaMpaBJICHUs TEKyIIeH nHauimpyemon snepruun A+, A-, R+, R-, R1, R2,

— mnukrorpamma «PA3A» u HoMmep Tekymei daspr «1», «2», «3»;
— pasmepHOCTH «KBT u» («MBT u», «I'BT u»), «xBAp uw» («cMBAp u», «'BAp u»);
— cootBerctByromuit OBIS-koz.

Jpyrue nuKTorpaMMsl ¥ KypcOphbl IOTallIeHBI.

[Tpumeuanue — coorBercTBHe abOpeBuatyp A+, A-, R+, R-, R1, R2, R3, R4 ycnoBHbIM
0003HaYEHMsIM, HAHECEHHBIM Ha LIKaJly CYETYHKa, IPUBEICHO HAa PUCYHKE 7.

5.1.5.2 B pexxuMe WHAMKAIMKA TEKYIIUX U3MEPEHUH MOTYT UHIWIIMPOBATHCS TPH BHUJIA TEKYIICH
SHEPIuu, BEIOUpAEMbIC MO KPYTy MOCIIEA0BATEIbHBIM KOPOTKMM HakatueMm kHonku BUJ[ SHEPT'MU
B CJICZIYIOLIEH MOCIIEeI0BATEIbHOCTH

— aKTHUBHAas SHEPrus C yKazaHWeM HarpaiieHus A+ wim A-;

— peakTHBHAs PHEPTHUs C YKa3aHUEM TEKyIlero HampasieHus R+ wim R-;

— YEeTHIPEXKBAJPAaHTHAS PEAKTHBHAS YHEPTUs C YKa3aHUEM KBaJpaHTa mapoit kypcopos R1,

R2, R3, R4 (pucyHok 7).

5.1.5.3 npukanus TeKyIel SHePriuy MPOU3BOIUTCS ¢ YIETOM BBEJCHHBIX B CUCTUHK K03(D(du-

IIUEHTOB TpaHC(HOPMALIUH 10 HAMIPSLKEHUIO U TOKY.

5.1.5.4 B pexxrMe MHAMKAIMY TeKYIIUX U3MEPEHHI 1 OCHOBHBIX ITapaMEeTPOB BCEIia BKITIOYEHBI
MUKTOrpaMMbl Haimuust (a3Hbix HanpspkeHu «DA3A», «1», «@2», «3». Eciu oqHa win ABE MUKTO-
rpaMMbl (pa3HBIX HAPSHKEHUH MUTarOT C MEPUOJOM 2 C, TO 3TO CBUAETEIbCTBYET 00 OTCYTCTBUU Ha-
NPSDKEHNST COOTBETCTBYIOIIEH (Da3bl MM CHIKEHUH €T0 YPOBHSI HIDKE YCTaHOBJIEHHOTO mopora. Eciu
MUTaOT Cpa3y TP MUKTOrpaMMbl (ha3HbIX HAIPSHKEHUH, TO 3TO CBUIETENBCTBYET O HENPAaBWILHOM I10-
CJIEI0BATEIbHOCTH MOKIIFOYEHHUS (Pa3HBIX HAPSHKEHUH K CUETUUKY.

5.1.5.5 B pexxume MHIMKAIMN TEKYIIMX U3MEPEHUH KHOIKM BBIMOJHSIOT (DYHKIMH, YKA3aHHBIC
B Ta0muue 24.

Tabmuna 24 - OyHKIMY KHONOK YIIPABJICHUS B PEKUME HHIUKAIMH TEKYITHX H3MEPEHUH

PEXUM MHJI B/ SHEPI'MH HOMEP TAPUDA

KOpOTKOC HaKaTue — IIc- KOpOTKOC Ha>KaTHue - BI>I60p BUJa KOpOTKOC Ha>KaTHue - HE
pexona B peKUM HHAUKAIUU I/IH,[[I/ILII/IpyCMOfI TCKYH_Ieﬁ SHEPTHU IO UCIIOJIB3YCTCA

OCHOBHBIX TaPaMETPOB TeKylieMy Tapudy

JunHHoe HaxaTrue — 1ie- | JIIMHHOE Ha'KaTHe - HE UCIIONB3Y- | lIMHHOe HamaThe —
pexXoa B PEKUM WMHIHUKALHMH | €TCS Mepexo] B PEXKUM WH]IH-
BCIIOMOTATENIbHBIX  Iapa- KalMd TEKYyLEeW aKTUB-
METPOB HOH DHEpPruun

I[JII/IHHOC HaKaTUuE€ OTHOBPEMECHHO 00euX KHOMOK — nepexon B
PEKUM MHAUKAOHUN TCXHOJIOT'MYCCKUX ITapaMETPOB

5.1.6  PexxuM MHAMKAIIMN OCHOBHBIX TApaMETPOB

5.1.6.1 Ilepexoa B pexuM UHIUKALMKA OCHOBHBIX NApaMETPOB U3 PEXMMa MHIMKAIIMH TEKYILUX
M3MEpPEHUI MPOU3BOAUTCS KOPOTKUM HaxkatueM kHonku PEJKM MH/.

5.1.6.2 B pexxume WHAUKAIIMA OCHOBHBIX MAapaMETPOB KaKIOE IMOCIEIyolee KOPOTKOEe HaKa-
tue kHotiku PEXXKMM MHJI BbI3bIBaeT nepexoa K MHIUKAIMK CIEIYIOIIEro OCHOBHOIO MapaMeTpa C
BKJIFOYEHHEM COOTBETCTBYIOIIEH MUKTOTPAMMBI B ITOCIIE0BATEbHOCTH:

— ydTeHHas SHeprus HapacTarolero urora (or copoca nokazanuit) «BCEI'Oy;

— yuteHHas sHeprus 3a rog «I'O/l»;

— yuTeHHas dHeprus 3a Tekymui mecsay «MECAHAL;

— yuTeHHas dHeprus 3a Texyimue cyTku «CYTKI»;

— y4dTeHHas 3Heprus 3a npensiaymmii rog «[IPE/.», «'O1»;
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— yuTeHHas 3Heprus 3a npeabiaymui mecsi «I[IPE/.», «MECAL;

— yuTeHHas 3Heprus 3a npeabiayime cyTku «IIPE/.», «CYTKN»;

— MakCHMyM MOIIHOCTH OT cOpoca o nepBoMy MaccUBy Mpoduiis MomHocTH «1»;

— MAakCHMyM MOIIHOCTH OT cOpoca 1o BTOPOMY MAacCHUBY PO MOLUTHOCTH «2;

— MAakCHMMyM MOIIHOCTH OT cOpoca Mo TpeTbeMy MacCUBY MPOMUIIS MOLITHOCTH «3»

— YYTEeHHas dHeprus Ha Haudajio Tekyiero roga «HA HAY.», «I'O1»;

— YYTEHHas dHeprus Ha Hadajio Tekyuero mecsaua «HA HAY.», «MECAL»;

— yYTEHHas dHeprus Ha Hadajo Tekymux cyTok «HA HAY.», « CYTKN»;

— y4TeHHas 3Heprus Ha Havayo npeabiaymiero mecsna «HA HAY.», «I[TPE/.», «cMECAL»;

— YYTEeHHasl dHeprus Ha Hadajio npeapinymux cytok «HA HAY.», «IIPEJL.», « CYTKW».

ITo cnenyromemy koporkomy Haxaturo PEJKMM MH/I Bkiroyaercss BHOBb PEXXUM HHJIMKA-
LMY TEKYIIUX U3MEPEHUH, U TaK 0 KPYTY.

[To kopotkomy HaxaTuio KHOKM BO3BPAT mpou3BoauTcs mepexo1 Mo Kpyry B 00paTHOU
MIOCJIEI0BATEIbHOCTH.

5.1.6.3 B pexxume MHAMKAIMKM OCHOBHBIX ITApaMETPOB, KPOME MHUKALMH MAKCUMYMOB MOIITHO-
ctu, nio kHorike BUJ| DHEPTI'MU, npon3BoauTcst cMeHa BUa MHAMIIUPYEMOW SHEPTUU B TOCIIECIOBA-
tenpHOCTU: A+, A-, R+, R-, R1, R2, R3, R4, u Tak no kpyry (TONbKO A7 IBYHANPABIEHHOTO CUETYH-
Ka).

B pexxume mHIuKaMu MakCUMyMOB MOIIHOCTH, 1o kHonike BU/] DHEPI'MU, npousBoaut-
Csl CMEHa BHJIOB HHAMIHUPYeMoi MotHocTh: P+, P-, Q+, Q-, 1 Tak mo xpyry.

ITo kopoTkomy Haxkatuto kHOokdu BO3BPAT npousBoauTcs mepexo mo Kpyry B 00paTHOM
MOCJIEA0BATEIbHOCTH.

B pexxume MHAMKAaIUKA OCHOBHBIX IApaMETPOB, KPOME MHJIUKAIIMU MaKCUMYMOB MOIIIHOCTH,
o kaonke HOMEP TAPU®A, npou3BoauTcsi cMeHa HOMepa Tapuda HHIUITUPYEMOW SHEPTHH Ha
WHIUKATOpe HOMepa Tapuda B MOCIeI0BATENBHOCTH: «1», «2», «3», «d», «5», «6», «T», «8», «1» -
«8» BbIKIItOUEHBI, «II» - sHeprus ¢ yuerom nortepp (OecrapudHas), «[» - CUETHbIE UMIIYJIbCHI 110
uppoBoMy Bxoay 1, «]» - cueTHbIE UMITYIIBCHI 110 IIUGPOBOMY BXOIY 2, U TaK MO KPYTY.

[To xopotkomy Haxkatuto kKHONIKM BO3BPAT npousBoautcs mnepexoj mo Kpyry B o0paTHOM
MOCJIEI0BATEIbHOCTH.

5.1.6.4 B pexxrMe MHAMKAIMY MaKCUMyMOB MOIIIHOCTH, 110 kHorike HOMEP TAPU®A, npous-
BOJIUTCS CMEHAa MHJMKAllMU BpeMEHH (UKCALMU YTPEHHETO M BEUEPHEro MakCHMyMa, a MO KHOIKE
CBPOC, npy ATMHHOM Ha)KaTUH, TPOU3BOUTCS cOPOC 3a(pMKCUPOBAHHBIX MAKCHMYMOB MOIITHOCTH.

[Ipumeuanus

1 Ecmu nukrorpamma «TAPHU®» BriIroueHa, a MHIUKATOP HOMepa Tapu]a BBIKIIIOYEH, TO
UHAMLIMPYETCS CyMMapHasi 3HEpIusi 1o BceM Tapudam.

2 Ecmu nukrorpamma «TAPU®» BkiItOUeHa, a Ha MHJIMKAaTOpe HOMepa Tapuda oToOpaka-
etrcst cuMBoJl «[1», TO MHAULIMPYETCS SHEPTUs C YYETOM MOTEPH B JIUHUU U CUJIOBOM TpaHchopMa-
TOpE.

3 Ecmu muktorpamma « TAPU®» BrITtOUeHa, a Ha WHIAUKATOpe HOMepa Tapuda orodpaxka-
€TCs CUMBOJI «[», TO MHIUIHUPYETCS YUCIO UMITYJICOB OT BHEIIHEro AaTYMKa, YYTEHHOE MO U -
poBoMy Bxoxy 1.

4  Ecmu nukrtorpamma «TAPU®» BeikmroueHa W BkIoyeHa nuktorpamMma «MAX», a Ha
MHAMKATOpe HoMepa Tapuda orodpaxaroTcss Huppsl «1» umu «2», TO UHAULUPYETCS MaKCUMYM
MOITHOCTH 10 Npoduito 1 niam 2 ¢ pa3sMepHOCTbIO «KBT».

5 Ecau oauH WM HECKOJIBKO PEXMUMOB MHIMKALIMKA OCHOBHBIX IapaMeTpOB, YKa3aHHBIX B
n.a. 5.1.6.2-5.1.6.4, 3amackupoBaHbl KOHQUTypalel cueTdynka, TO OHM OYyAYT HCKIIIOYAThCS U3
KOJIbIIa HHIUIUPYEMBIX ITapaMETPOB.

5.1.6.5 B pexxnme MHIUKAIMHA OCHOBHBIX MApaMeTPOB KHOIKH BBITIONHSIOT (DYHKIMH, YKa3aH-
Hble B TabimIEe 25.

TE2000 Pyxosoocmeo no sxcnnyamayuu. 9acmo 1 77



7D 000 «TEXHOPHEPIO»

Tabnuna 25 — @yHKIUK KHOMOK YIIPABIIEHUS B PEKUME UHANKAIIUN OCHOBHBIX ITapaMeTPOB

PEKUM MHJ BIJI DOHEPI' MU HOMEP TAPUDA

Koporkoe Ha:xatue — BoiOOp | Koporkoe HakaTme — | Koporkoe HakaTHe — BBIOOD
CIICIYIOIIETO PEeXHMMa WHIU- | BRIOOp BHJA WHIUIM- | HOMEpa WHAWIMPYyeMoro Tapuda,
Kallud OCHOBHBIX MapaMeTpoB. | pyeMOM dSHepruu wiu | 6ectapuHoOil SHEPTrUN C Y4ETOM
Ilepexon K peXUMY HMHIUKA- | MAKCUMyMa MOIIHOCTH [OTEPH, CUETHBIX HMIIYJILCOB IIO

UM TEKYIIUX HU3MEPEHHM TO- nudpoBomy Bxomy 1, 2 B pexu-
Clle€ IIOCJIEHET0 OCHOBHOTO MaX MHJIUKAIUW SHEPTUHU U BBIOOP
napaMmerpa WHAWKAIMN YTPEHHEro WU Be-

YEpHEro MaKCUMyMa B pEXUME
MH/IMKALUUd MaKCUMYMOB MOIIIHO-

CTH
JumHHoe HaxkaTue — niepexo] | JiunHoe HakaTtue - He | JJIMHHOEe HakaTWe - BO3BpAT B
B PEXKHUM HUHJIMKAIIMU BCIIOMO- | UCTIOJB3YETCS PEXKUM HHAMKALWU TEKYIIUX H3-
raTejabHbIX TapaMeTPOB MepeHur  (TeKylied aKTHUBHOM

JIIMHHOE HAsKATHe OHOBPEMEHHO 00€HX KHOMOK — Iie- | DHEPIHH)
pPEXO/ B PKUM WHIUKAIIUU TEXHOJIOTUYECKUX MapaMeT-
poB

517 Pexxum MHAMKAIIMK BCIIOMOTaTEIbHBIX mapaMeTpoB

5.1.7.1 Tlepexon B pe)KUM MHIMKAIIMA BCIIOMOTATEIILHBIX IMTAPAMETPOB TIPOM3BOIUTCS U3 PEIKU-
Ma WHJMKAIUK TEKYIIUX W3MEPEHUN WIM U3 PEKMMa WHAMKAIIMA OCHOBHBIX MapaMeTPOB JUTMHHBIM
HaxartreMm kHonku PEJXXUM MH/I. ITpu 5ToM BKITFOUAETCSl TOT BCIIOMOTATENIbHBIN PEKUM MHIUKAIIUH,
13 KOTOPOT'O paHee MPOU3BOIMIICS BO3BPAT B PEKUM HHIUKAIIUN TEKYIIHMX U3MEPEHUN I OCHOBHBIX
rapaMeTpoB.

5.1.7.2 MouHocTy, HanpsHKEHUST U TOKU MHIULHUPYIOTCS ¢ YYETOM BBECHHBIX B CUETUUK KOI(D-
(bUIIEHTOB TpaHCHOPMAITHH TI0 HANPSHKCHUIO U TOKY.

5.1.7.3 Bo Bcex BCIIOMOTaTeNbHBIX PEXUMaX WHANKAIMU, KPOME HHAUKAIIMN MOLITHOCTH TIOTEPb,
IIPOM3BOIUTCS MHAMKALMs KBAaJIpaHTa, B KOTOPOM B TEKYIUMH MOMEHT BPEMEHU HAXOIUTCS BEKTOP
MOJTHOM MOIITHOCTH, JIBYMsI KypCOpaMH B COOTBETCTBUH C PUCYHKOM /-

- A+ R+ 1-i1 kBagpaHT;
- A-, R+ 2-1i KBaJIpaHT;
- A- R- 3-i KBaJIpaHT;
- A+ R- 4-i1 KBaZpaHT.

[Tpu >ToM muKTOrpamMMmbl (pa3 yKkas3bIBalOT, K Kakoil (paze mian kK cyMMe (a3 OTHOCUTCS BEK-
TOP MOJIHOW MOIIHOCTH.

B pexuMe nHAMKaMKU MOILHOCTH ITOTEPh KypCOPBI HANPABJIEHUS YKa3bIBAIOT HA KBA/IPAHT,
B KOTOPOM B TEKYUIMHA MOMEHT BPEMEHH HAXOJMUTCS BEKTOP MOJHONW MOIIHOCTH MOTEPb.

5.1.7.4 Tlepe6op (1O KOJIBITY) BCIIOMOTATEIBHBIX PEXKUMOB HHIUKAIIUH TPOU3BOAUTCS KOPOTKUM
HaxxatueMm kHonku PEXKMM MH/I B cnexyromiei mocnenoBaTeIbHOCTH:

— WHIUKAUs MTHOBEHHBIX 3HAYEHHH AKTMBHOM, PEAKTUBHOW WJIM MOJHOW MOIIHOCTH C
pasmepHocThi0 «BT» («<kBT», «MBT»), «BAp» («kBAp», «MBApY), «BA» («<kBA», «MBAY);

— UWHAMKAIWS MOIIHOCTH aKTUBHBIX U PEAKTUBHBIX MOTEPh C Pa3MEepHOCTHIO «BT» («kBT»,
«MB1», «I'B1»), «BAp» («kBAp», «MBAp») n unaukanus cumBosna «[1» Ha Tabmo Homepa Ta-
puda (npu orcyrcTBUM TUKTOrpaMMbl « TAPUDy);

— UWHJIWKAIMS MTHOBEHHBIX 3HAYCHHMH (Pa3HBIX, MEK(A3HBIX HAMPSHKCHUN W HAMPSKCHUS
MPSMOM MOCIIEIOBATEIBHOCTH C Pa3MEPHOCTHIO «By, «kB»;

— UWHAMKAIMS MTHOBEHHBIX 3HAYCHHH TOKOB, KOA(h(UIIMEHTa UCKAKECHHS] CHHYCOUAIBHO-
CTH KPHUBOH TOKa, KOXPPUIIMEHTOB HECHUMMETPHH TOKa IO HYJIEBOW W 0OpaTHOU IMOCIIe0BaTEIb-
HOCTSIM C Pa3MEPHOCTBIO «A», «KA», «%o»;
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— uHaUKaiys kodhduimenTa akTHBHONW MOIITHOCTU € Pa3MEPHOCTHIO «COS @», Kodhduiu-
€HTa PEaKTUBHOM MOIIHOCTH C WHIUKAIMEH B CTApIINX pa3psaax CHMBOJIOB «SiNy, COOTHOIICHHUS
AKTMBHOM M PEaKTUBHOM MOILIHOCTH C MHAMUKALMEN B CTApIIUX pa3psigax CUMBOJIOB «ig»;

— UHAMKAIMS YaCTOThI CETU C pa3MEepHOCTHIO «I 11»;

— HHIUKAIMS TEKYIIero BpeMeHu (0e3 pa3MepHOCTH);

— HMHIUKAIMS Jathl (03 pa3MepHOCTH);

—  HMHIUKAIMS TEeMIIEpaTypbl BHYTPU cueTdrka «°Cy», BEIMYMHBI BO3ACUCTBYIONICH MarHUT-
HOW MHIYKIWU C MHIUKAIMEH B CTapIINX pa3psAaax CUMBOJIOB «iLy», MTHOBEHHOTO 3HAYEHHUs TOKA
B HYJIEBOM IIPOBOJIE C Pa3MEPHOCTHIO «A» M MHAUKAIMEW B CTapUIMX pa3psiax CUMBOJIOB «JO»,
MTHOBEHHOTO 3Ha4eHUs TP (HEepeHIINaTBFHOTO TOKA ¢ Pa3MEPHOCTbIO «%» M MHIUKALMEH B cTap-
HIMX pa3psiiax CUMBOJIOB «Fd»;

— HMHJIUKAIMs MCHOBEHHBIX 3HAYCHUH MTapaMeTpoB HaNpsLKeHUH (K03 puumeHT nckaxenus
CHHYCOUIAILHOCTH KPUBOH (a3sHBIX U MeX(a3HbIX HANPsHKEHUN, KOI(D(OUIIMEHTOB HECUMMETPHH
HaANPSDKEHUS TI0 HYJIEBOM M 00paTHOM MOCIEA0BATEIHHOCTM C Pa3MEPHOCTBIO «%0»).

[To koporkomy HaxaTHio KHOKM BO3BPAT mpou3BoauTcs mepexo Mo KPyry B 00paTHOM
MOCIIE0BATEIHLHOCTH.

5.1.7.5 B pexxume MHIUKAIMM MTHOBEHHBIX 3HAYEHUN MOIIHOCTEH MO KOPOTKOMY HAa)KaTHIO
kHonku BUJI DSHEPTMU npousBoautcs nepedop 1Mo Kpyry BUJOB MHIULMPYEMOM MOIIHOCTH B IO-
CJIEZIOBATEIILHOCTH:

— AKTHBHAas MOILHOCTH C pa3MepHOCThIO «BT» («kBT», «MBT»);

— peaKkTHBHAas MOIIHOCTB ¢ pa3MepHOCThIO «BAp» («kBAp», «MBAp»);

— TIOJHAs MOIIHOCTH ¢ pa3MepHOCThI0 «BAY» («kBA», «MBAY).

[To kopotkomy HaxaTuio KkHonku BO3BPAT mpousBoautcs nepexo Mo Kpyry B oOpaTHOU
IIOCJIEI0BATEIbHOCTH.

B pexxume MHIMKalMu MTHOBEHHOM MOIIHOCTH MO KOpPOTKOMY Haxkaturo kHonku HOMEP
TAPU®A npousBogurcs nepedop no Kpyry HomepoB (a3, 1o KOTOPbIM UHIULUPYETCS] MOILITHOCTh
B nocnieioBaTenbHOCTH: «DA3A 1», «DA3A 2», «DA3A 3», «DPA3A 123» (o cymme da3).

[To xopoTtkomy Haxkatuto kHONKM BO3BPAT npousBoautcs nepexoj mo Kpyry B 00paTHOM
MOCJIEA0BATEIBHOCTH.

5.1.7.6 B pexxume MHIUKAIMU MOIIHOCTH AKTUBHBIX W PEAKTUBHBIX MOTEPh WHIULUPYETCS
cumBon «I1» Ha Tabmo HoMepa Tapuda u o kopoTkoMmy HaxkaTuro kHornku BUJI DHEPT'MU npousso-
JUTCS TIepebop 10 Kpyry BUJIOB MHAUIMPYEMOM MOIIHOCTH MTOTEPh B MOCIE0BATEIbHOCTH:

— aKTUBHas MOITHOCTH IMMOTEPh C pa3MepHOCThIO «BT» («kB1», «MBTY);

— peaKkTHBHas MOUIHOCTb NOTEPh C pa3MepHOCThI0 «BAp» («kBAp», «MBAp»).

[To xopotkomy Haxkatuto kHonku HOMEP TAPU®A npousBoautcs nepedop mo Kpyry Ho-
MepoB (a3, 0 KOTOPbIM UHIULUPYETCS MOIHOCTh aKTUBHBIX M PEAKTHBHBIX MOTEPH B MOCIIEI0BA-
TenbHOCTH: «DA3A 1», «DA3A 2», «DA3A 3», «DA3A 123» (o cymme ¢a3).

5.1.7.7 B pexunme WHAMKAIMA MTHOBEHHBIX 3HAUYEHUUN HAIPSDKEHUH 10 KOPOTKOMY Ha)KaTHIO
kHonku BUJI SHEPI'MU npousBoutes nepedop 1o Kpyry BUJIOB MHIULUPYEMbIX HAPSHKEHUH B TO-
CJIEZIOBATEIIEHOCTH:

— (a3Hoe HaIpsKEHHE;

— Mexda3HOe HaNpsHKEHUE,;

— HanpspKEHUE NPSMOH MOCIIE0BATEIbHOCTH.

B pexume unaukanuu (azHbIX HanpsoKeHU mo KopoTkomy Haxatuio kHonku HOMEP TA-
PUDA mnpousBoautcs nepedop mo Kpyry HoOMepoB (a3, o KOTOPHIM HUHAMLUPYIOTCS (ha3Hble Ha-
npsoKeHus B mocienoBateabHOCTH: «DA3A 1», « DA3A 2y, «DA3A 3».

B pexume nHIuKanuu Mexx(asHbIX HANPsDKEHUH 1o KopoTkoMmy Haxatuto kHonku HOMEP
TAPU®A npousBoautcst nepebop 1o Kpyry HoMepoB nap (a3, mo KOTOPbIM UHIUILUPYIOTCS MEX-
da3Hple  HampsDKeHHs B [IOCJIENOBATENbHOCTHU: «DA3A 12y, «DA3A 23y,
«DA3A 13».
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B pexxume mHauKanuu HanpspKeHUs npsamoiut nociienoBarenbHocTu kHonka HOMEP TAPU-
@A He paboTaeT, U UHAULUPYIOTCS MUKTOTPaMMBbl CyMMBI (haz «DA3A 123».

517.8B pexume HMHAMKAUK MTHOBEHHBIX 3HAYEHWA TOKA IO KOPOTKOMY HaXKaTHIO
kaonku BUJI SHEPT'MU niponsBoauTcst mepedop 1mo Kpyry BUIOB MapaMeTPOB, CBSI3aHHBIX ¢ U3MEpe-
HHEM TOKOB B I10CJIEI0BATEILHOCTH:

— TOK C Pa3MEPHOCTBIO «A», «KA»;

— K03 GUIUEHT UCKAKEHHUSI CHHYCOUAALHOCTH KPUBOM TOKa C pa3MepHOCTHIO «%» U MH-
JMKaLKel CUMBOJIOB «Fi» B CTapIIMX pa3psaax MHAUKATOPA;

—  K03(}(UIMEHT HECUMMETPHUU TOKA MO OOpaTHOM MOCIIE0BATENILHOCTH C Pa3MEPHOCTHIO
«%y» 1 uHAMKanued cuMBOJIOB «F2i» B cTapiiux pa3psaax HHIUKATOPa;

—  K03(pGUIUEHT HECUMMETPHH TOKa IO HYJIEBOW IMOCIEIOBATENLHOCTH C Pa3MEPHOCTHIO
«%» n uHaMKanuel cuMBoJoB «FOi» B cTapinmux paspsiiax HHIUKATOpa.

[To koporkomy HaxaTuio KHOKM BO3BPAT mpou3BoauTcs mepexoj1 Mo Kpyry B 00paTHOU
MIOCJIEI0BATEIbHOCTH.

B pexxume nHaMKanuu Toka no Kopotkomy Haxkatuto kHonku HOMEP TAPU®A npousso-
JTUTCS Tiepedop Mo Kpyry HOMepoB ¢a3, Mo KOTOPHIM HHAULUPYETCS TOK B IMOCIEA0BATEIbHOCTH:
«DA3A 1», «DA3A 2», «DPA3A 3», 1 10 ClleyIOIEMY KOPOTKOMY Ha)KaTHIO UHAULIUPYETCS TOK
HYJIEBOI MMOCJIE0BATENFHOCTH ¢ MHAMKAIHeH cyMMbl a3 « DA3A 123».

[To xopoTtkomy Haxkatuio kHONIKM BO3BPAT npousBoautcs mnepexoj mo Kpyry B o0paTHOM
MOCJIEI0BATEIbHOCTH.

B pexxume nHIMKAIMHA CyMMapHOTO KO (UIIMEHTa TAPMOHHYECKUX COCTABIISIFOIIMX TOKA 110
KopoTkomy HaxkaTuto kHoriku HOMEP TAPU®A npoussoautcs nepedop mo kpyry Homepos ¢as,
M0 KOTOPHIM MHIULUPYETCs mapameTp B mocienoBareabHOCTH: «DA3A 1», «DA3A 2», «DA3A
3.

[To xopotkomy Haxxkatuto kHONKH BO3BPAT npousBoautcs mnepexoj mo Kpyry B 00paTtHOM
MOCJIEI0BATEIbHOCTH.

B pexxumax uHAMKAMHA KOA(PPHUIMESHTOB HECUMMETpUH Toka 1o HyneBoi (FOI) u oOparHoi
(F2i) mocnenosarenbHocTsiM KHOlKa HOMEP TAPU®A He paboTaeT, ¥ MHAUIUPYIOTCS MHKTO-
rpaMMbl cyMMBI (pa3 «PA3A 123».

5.1.7.9 B pexumve uHAMKAIMU KOX(POUIIMEHTOB MOIIHOCTH MO KOPOTKOMY Ha)KaTHIO KHOITKH
BUJ1 DHEPT M npousBoauTcs nepedop 1o Kpyry mapaMeTposB:

—  KO9()PUIMEHT aKTUBHOW MOITHOCTH C PA3MEPHOCTHIO «COS (»;

—  KO3(pUIIMEHT PEeakTUBHOM MOIIHOCTH (0e3 pa3MEpHOCTH) C HMHIUKAIMEW CHUMBOIIOB
«Siny» B cTapIiIux paspsgax HHAXKATOPA;

— OTHOIIEHHE K03((PUIIMEHTa PEaKTUBHOM MOUTHOCTH K KOO(PPUIIMEHTY aKTUBHON MOIIIHO-

ctu (6e3 pa3MepHOCTH) ¢ MHMKaIeit cuMBoioB « £ » B cTapmmx paspsagax nnukaropa.

[To xopoTrkomy Hakatuto kHonkd BO3BPAT npousBoautcs nepexoa mo Kpyry B oOpaTHOi
MOCJIEI0BATEIbHOCTH.

B pexume nHaukanuu xKo3)QUINEHTOB MOIIHOCTH MO KOPOTKOMY HakaTHio KHomku HO-
MEP TAPU®A npousBoautcs nepedop no Kpyry HomMepoB (a3, o KOTOPbIM MHIULUPYETCS Ia-
pametp B mocienoBatenbHOCTUH: «DA3A 1», «DA3A 2», «DA3A 3», «DA3A 123» (mo cymme
daz).

5.1.7.10 B pexxnme WHAWKAIIMK 9aCTOTHI CETH MHAWIMPYETCS M3MEPEHHOE 3HAYCHHE YacTOTHI
cetu ¢ pazMepHocThiO «I 11y, a kHonku BIJ] DHEPTV u HOMEP TAPU®A ne pabotator.

5.1.7.11 B pexxume WHIUKALIMK TEKYIIEro BpEMEHH Ha OCHOBHOM Tabi0 oToOpa)kaeTcs BpeMsi B
dbopmare

Y4-MM-CC
9IS YY — gacsr;
MM — MUHYTBHI;
CC — cexyHBI.
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B pexume MHAMKAIMK TEKYIIETO BPEMEHH, €CIIM 3TO HE 3alPELIeHO apameTpaMu KOH(Ury-
panuu cyeTuMka, JiuHHOe Haxatue kHonku BUJ] OHEPI'MU u ee mocnenyroiee OTHyCKaHUE
MPUBOJIUT K OKPYIJICHUIO CEKYH]I BHYTPEHHHMX YacOB cUeTuuka A0 Ommkaiimeil munytsl. [lepen
OTIIYCKaHUEM KHOIIKA JI0JI’)KHA ObITh Ha)kaTa HE MeHee 5 C.

Hanpumep, ecnu cuetynk nokaswiBai Bpems 12:15:29, To mocne oTnyckaHusi KHOMKUA yCTa-
HoBUTCs Bpems 12:15:00. Eciin cueTunk nokassiBai Bpems 12:15:31, To nocne oTnyckaHus KHOII-
KM yCTaHOBUTCS Bpems 12:15:59.

JlonyckaeTcsi MHOXKECTBEHHAsi KOPPEKLUS BPEMEHH BHYTPU CYTOK, HO CyMMapHOE€ BpeMs
KOPPEKLHUHU 0 MOIYJIIO HE AOHKHO npeBblaTh 120 ¢. @akT u BpeMsi KOPPEKLUHA BHYTPEHHUX Ya-
COB (PMKCHPYETCS B )KypHaIe COOBITHI KOPPEKIIMU BPEMEHU M JAaThl C BO3MOXHOCTBIO MOCIETYIO-
HIEro MPOCMOTpa Yepe3 UHTEPPEiChl CBA3HU.

5.1.7.12 B pexxume MHAMKAIIMK TEKYIIEH AaThl HA OCHOBHOM Ta0JI0 OTOOpaxaercs nata B ¢op-

Mare
Y4y MM_IT,
rie Y4 — YUCJIO;
MM — MECSIIL;
IT — TOJI.

5.1.7.13 B pexuMe HHIUKAIMN TEMIIEPATYpbl HA OCHOBHOM Ta0JI0 OTOOpaXKaeTcsl TeMIiepaTypa
BHYTPU CUETYMKA C Pa3MEPHOCTHIO «°Cy» U 3HauUeHHe BO3ACUCTBYIOIIEH MAarHUTHOM MHIYKIUH B Tec-
Jlax ¢ UHAMKAIUEH B CTapIIUX pa3psiax CUMBOJOB «tLy», MTHOBEHHOE 3HaUeHHE TOKA B HYJIEBOM IpO-
BOJIE C PAa3MEPHOCTHIO «A» M MHIUKAIMEH B CTApPIIAX Pa3psiiaX CUMBOJIOB «JO», MTHOBEHHOE 3Ha4e-
Hue TuQQepeHIInaTIbHOr0 TOKa ¢ Pa3MEPHOCTHIO «%0» U MHIUKAIIMEH B CTApIIMX pa3psaax CUMBOJIOB
«Fdy. Tlepebop 3THX MapamMeTpoB MO KOJIBIY MPOHM3BOIUTCS KOPOTKHM HakatheM KHomku BUJ]
OHEPT'UU. Knonka HOMEP TAPU®A He paboraer.

5.1.7.14 B pexxuMe MHIUKAIMM MTHOBEHHBIX 3HAUCHHWH MapaMeTpOB HAIPSDKEHUH 10 KOPOTKO-
my Haxkaturo kHonku BUJ| OSHEPI'MU npownsBoautest iepebop 1o Kpyry BUAOB MapaMeTPOB, CBsI3aH-
HBIX C U3MEPEHUEM I1aPAMETPOB HANPSKEHUH B I1OCIIEI0BATEIbHOCTH!

— KO3} UIMEHT WCKAXECHUSI CHHYCOMJAIBHOCTH KPUBOW (ha3HBIX HANpPsHKEHUH ¢ pa3mep-
HOCTbHIO «%0» U MHIMKAIMEN CUMBOJIOB «FU» B cTapiIux paspsaax MHAUKATOPA;

— KO3 QUIMEHT HCKa)KEHUs] CHUHYCOMIAIbHOCTH KPUBOW MEXIy(}a3HbIX HamNpsKEHUH C
pa3sMepHOCThIO «%» U MHJIMKalMe CUMBOJIOB «FU» B cTapimx paspsijiax HHAMKATOPA;

— KO3 PUIMEHT HECUMMETPUU HAIPsHKEHUs IO 0OpaTHOM MOCJIEI0BATEIbHOCTH C pa3Mep-
HOCTBIO «%» U MHIMKaLUel cuMBOJIOB «F2U» B cTapimux pa3psaax UHIAMKATOPA;

—  KO3(QQUIMEHT HECUMMETPHUH HAaNpsKEHUS MO0 HYJIEBOM MOCIeI0BaTEIbHOCTH C pa3Mep-
HOCTBIO «%» 1 MHANKanuei cumBoiioB «FOU» B cTapmux pa3psaax HHIUKATOPA.

ITo xopoTrkomy Hakatuto kHonkd BO3BPAT npousBoautcs nepexoa mo Kpyry B oOpaTHOi
IIOCJIEI0BATEIbHOCTH.

B pexume nHAMKAIMN CyMMapHOTO KO3 GHUIMEHTa TApMOHUYECKUX COCTABIISIONINX (Da3HBIX
HanpspKeHUM 1o KopotkoMy Hakatuto kHonku HOMEP TAPU®A npousBoautcs mepedop mo
Kpyry HOMepoB (a3, Mo KOTOpPbIM HHIUIMPYETCS Tapamerp B IOCIEeI0BATEIbHOCTH:
«DA3A 1», «DA3A 2», « DA3A 3».

B pexumMe MHIUKAMK CyMMapHOro KO3(@HIMEeHTa TapMOHHMYECKUX COCTABJISIOLUINX MEX-
nyGa3HBIX HaMpsHKEeHU# 1Mo KopoTkomy Haxkaturo kHonmku HOMEP TAPU®A npousBoauTes me-
pebop 1o Kpyry HoMepoB nap (a3, Mo KOTOpPbIM HHIULMPYETCs TapaMeTp B MOCIEI0BATEIbHOCTH:
«DA3A 12», «DA3A 23», «DA3A 13».

B pexxume mnankanuu ko3 uIeHTa HeCUMMETPHH HaNpsOKEHUs 0 0OpaTHOM U HYJIEeBOM
nocnenoBarenbHocTAM KHonka HOMEP TAPU®A ne paboTtaer W MHAMLMPYETCS MUKTOrpamMma
cyMmMmbl a3z «DPA3A 123».

5.1.7.15 Bo Bcex pexumMax HWHIUKAIMK BCIIOMOTATEIbHBIX IAapaMeTpOB UIMHHOE HaKaTHe
kHoriku PEJKMM MHJI nepeBoaUT CUETYHK B TOT PEXKUM HHIMKAIIMKM TEKYIIUX U3MEPEHUA WU OC-
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HOBHBIX [1TapaMEeTPOB, U3 KOTOPOTO OH ObUI NEPEBEAEH B PEXUM MHIUKALMKM BCIIOMOIATENIbHBIX Hapa-
METPOB.

5.1.7.16 Bo Bcex pexumax MHIUKAIUK JuimHHOE Hakatue kHonkd HOMEP TAPU®A nepeso-
JUT CYETUYMK B PEXUM MHIMKAIMU TEKYLIMX M3MEPEHUH, a IMEHHO B PEKUM MHIMKALMHU aKTUBHON
SHEPTUH T10 TEKYyIIeMy Tapudy.

5.1.7.17 B pexxuMe WHIUKALUK BCIIOMOTATEIbHBIX MapaMeTPOB KHOMKH BBITOJIHSIOT (DYHKIHH,
yKa3aHHbIE B TaOuIe 26.

Tabmuua 26 - @OYHKUMU KHOIMOK YHPABICHUS B PEKUME HHIMKAIMKA BCIOMOTATENbHBIX
napaMeTpoB
PEXVIM MH/| BUJI DHEPI' N HOMEP TAPU®DA

KopoTtkoe naxatue - Bpi0op | Koporkoe Haxarme — BbiOOp | KopoTkoe HamxkaTHe — BbI-
CIIEIYIOIIETO PEeKUMa HWHIU- | BUAA HHIUIUPYEMOrO BCIOMO- | 6op (a3pl, MO KOTOpPOH HH-
Kalluu BCIIOMOTaTeNbHBIX | FaTeIbHOTO MapameTpa TUIUPYETCs 3HAYEHHUE BCIIO-
napameTpoB MOTraTeIbHOI0 NapaMerpa

JlinHHOe HaxkaTHe - BO3- | JlnuHHOoe HaxkaTwe (B pexume | [limHHOe HajkaTWe - BO3-
BpaT K NPEPBAHHOMY PEXH- | HHAUKAIIMK TEKYIEro BPEMEHH) | BpaT B PEXKUM HHAMKAIUA
My HMHAMUKAIMM OCHOBHBIX | - KOPPEKIMS CEKYHJ BHYTPEH- | TEKYIIMX HW3MepeHuil (ak-
MapaMeTpOB WJIM TEKYLIMX | HUX YaCOB CUECTUHKA TUBHOU SHEPTUHN )

W3MEpPEHUI

I[.]II/IHHOC HaKaTUuE€ OTHOBPEMECHHO 00euX KHOMOK — nepexon B
PEKUM HHANKAIUN TCXHOJIOT'HYCCKUX ITapaMCTPOB

5.1.8 Pexxum MHAMKAIIMY TEXHOJIOTMYECKUX mapamMcTpoOB

5.1.8.1 Ilepexon B pekKUM MHAMKAIIMHA TEXHOJOTHYECKUX ITAPAMETPOB IIPOU3BOIUTCS U3 PEKIMA
WHMKALIAY TEKYIMX U3MEPEHHM, OCHOBHBIX MJIM BCIIOMOTATENILHBIX MMAPaAMETPOB JITUHHBIM HAKaTHEM
onHoBpeMeHHO J1ByX kHonok PEJKMM MH/T u BUJ] DHEPT'UU.

5.1.8.2 B pexxume MHAMKAIMU TEXHOJIOTMYECKUX ApaMeTpPOB IO KaKIOMY KOPOTKOMY Haka-
tuto kHonku PEXXVMM MH/I npousBomutces nepedop 1o Kpyry pekKMMOB MHAMKAIUM TEXHOJIOTHYe-
CKHUX IapaMeTPOB B MOCIIEN0BATEIBHOCTH:

— Bepcus BHyTpeHHero nporpammuoro obecrnedenus (I10) cuerunka ¢ MHIUKAIUEH CUM-
BoJI0B «I10» B cTapmmx paspsnax unaukaropa (21.00.XX);

— KOHTpPOJIbHas cymMMa METposiornuecky 3HaunMoil vactu [1O ¢ uHamkanmenl cHMBOJIOB
«Crey B cTapuiux paspsigax uxaunkaropa (30C4);

— TPOU3BOJUTENLHOCTh CUCTEMBI C pa3MEpHOCThIO «%0» M MHAMKAIMEeH B CTaplIuX pa3ps-
ax cuMBOJIOB «EFF»;

— pa3Mep cBOOOAHON AMHAMUYECKOM MaMATH ¢ Pa3MEpHOCThIO «%0» U MHIUKAIMEH B cTap-
KX pa3psaax cuMBOIIOB «FhPy»;

— KOpOTKHU CETEeBOM aJpec CUETUHKA C MHAUKAIMEH B CTApIINX pa3psiax CUMBOJIOB «CAy.

5.1.8.3 B pexuMe MHIMKALMKM TEXHOJOTMYECKUX MapaMeTpoB UIMHHOE HakaTue KHomku PE-
JKUM HMH/I nepeBoAWT CYETYMK B TOT PEKUM HMHIUKALMKM TEKYIIMX HM3MEPEHHMH, OCHOBHBIX WIIH
BCIIOMOTATENIbHBIX MapaMeTPOB, U3 KOTOPOrO OH ObLI NEepeBe/ieH B PEXKUM MHAMKAIIMU TEXHOJIOTHYe-
CKHX ITapaMeTPOB.

5.1.9 Bo Bcex pexxnmax mHaukauuu JiimHHoe Haxatue kHonku HOMEP TAPU®A nepe-
BOJUT CUETYMK B PEKUM MHAMKALMU TEKYIIUX U3MEPEHUN, & UMEHHO B PEKUM MHAUKALIUUA aKTHB-
HOM SHEPTUU M0 TEKYyIEMY Tapuy.

5.1.10 Bo Bcex pexuMax WHAWKAIWU JaHHBIE OTOOPAKAIOTCS C YUETOM BBEJCHHBIX B CUET-

YUK KOA(P(UIIUEHTOB TpaHCPOPMAIUHN HAMPSHKEHHS U TOKA, KOTOPBIE BIUSAIOT HA MOJOKEHHE 3ars-
TOW MHIUITUPYEMOT'O 3HAUCHUS TTapaMeTpa U Pa3MEepHOCTh, KaK yKa3aHo B Tadmiie 27.
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— TpU3HAaK pa3psna BCTPOCHHOU Oatapeu;
—  UHAMKAIMS «Harpy3Ka OTKIIIOUEHay;

— Buumanue «Ay» (cBerommon s cyeTynka ycraHoBkM Ha DIN-peiiky) - nmpu oOHapyxke-

HUH BOSI[GﬁCTBPIH Ha CYETYMK MArHUTHOT'O MOJISA MOBBIICHHOMN HHAYKOUU.

Tabmuna 27 - [lonoxxeHue 3ansaToi U pa3MEPHOCTh HA HHIANKATOPE

JnanasoH ko3¢-

ITonoxxenue 3ansaTon 1 PasMEPHOCTE HA HHAUKATOPEC

(uweHTOB DHeprus MomtHocTh Hanpsixenue Toxk
Tpanchopmanuu
1-9 nepes IByMst nepest IByMst nepest IByMs nepe/1 4YeThIPbMS
MJIQJIIIAMHU pa3- | MIQIUIAMH pa3- | MIIAQIIMIAMU pas- MJIQIIIAMHA Pa3-
psanamu, KBT-4, psnamu, B, Bap, | psgamu, B psiaamu, A
KBap-4 B-A
10-99 nepes] OTHUM nepes] OTHUM nepe] OTHUM nepes] TpeMs
MITAJIIIUM Pa3psi- | MIIQIIIAM pa3psi- | MIIQIIIAM pa3psi- | MIIAIIIAMH Pa3-
oM, KBT-4, nom, Br, Bap, B-A | 1om, B psanamu, A
KBap-4
100-999 HET 3aIIsTOM, HeT 3ansaToi, Br, | Her 3amsToii, B niepest IByMst
KkBT-4, kBap-u Bap, B-A MJTJIIIMMU pa3-
psijgamu, A
1 000- nepesn IByMs nepen IByMs nepes 1ByMs nepe] YeThIPbMS
9999 MIIQIIIAMHE pa3- | MIIQAIIAMK pa3- | MIQAIIAMH pa3- | MIIQJIIAMH pas-
panamu, MBT-4, panamu, kBT, psanamu, kB psagamu, KA
MBap-u kBap, kB-A
10 000- nepe;] OTHAM nepes] OTHUM nepe] OTHUM nepes] TpeMst
99 999 MJIQJIIIAM pa3psi- | MIIQJIIAM pa3psi- | MIIQJIIAM pa3psi- | MIIQIIAMH pas-
(65535 s Kum | nom, MBT-4, JoM, kBT, kBap, JaoM, kB psanamu, KA
KT) MBap~q kB-A
100 000- HET 3aIsITOM, HET 3ans1Toi, KBT,
999 999 MBTt-4, MBap-u KBap, kB-A
1 000 000- niepest IByMsI riepest IByMsI
9 999 999 MJIaJIIMHU Pa3- MJIaJIIHMHU Pa3-
panamu, [' B4, psanamu, MBT,
I'sap-u Msgap, MB-A
10 000 000- nepes] OTHUM nepes] OHUM
99 999 999 MITQJIIIAM Pa3psi- | MITQIIIAM pa3psi-
oM, I'Bt-4, oM, MBT, MBap,
I'Bap-u MB-A
100 000 000- HET 3aIlsITOMH, HET 3aIITOMH,
999 999 999 ['Br-u, 'Bap-u MBrt, MBap,
MB-A
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ITponomkenne Tadauis 27

Juamna3zoH Ko - ITonoxeHue 3ansaTol U pa3MEpHOCTb HA UHAUKATOPE
UIIEHTOB
¢ OHeprus MomHocTb Hampsixenue Tox
TpaHnchopmanuu
[Ipumeyanus

2 Jlmana3onsl K03 duUIIMEHTOB TpaHChOPMAINH, YKa3aHHbIE B TAOJHIIC, VIS SHEPTHH U
MOIIIHOCTH IPeCTaBIA0T coboi nmpousBenaenue Ku-Kr, ais nanpspkenuit — tonsko Ku, mist to-
koB — Tosbko KT, rne Ku — koaddurnment tpanchopmaruu Hanpsokenus, Kt — koaddumument
TpaHchopMaluu TOKa.

3 MakcumaibHO BO3MOKHBIE 3HaUeHUs KOI(PPUITMEHTOB TpaHCHOPMALIHH:

— Ku-65535;

—  Kr-65535;

— Ku-Kr—4 294 836 225

52 PexxuM muHaMHUYeCKON HHIUKAIINU

52.1 B pexume TMHAMHYECKON WHIAMKAIIMA CMEHA PEKUMOB WHIUKAIMH TTPOU3BOJIUTCS
ABTOMATUYECKU C MEPHOJIOM, OMPEIEIIIEMbIM TapaMeTpaMy KOH(PUTYpalliu U B MOCIEI0BaTEIbHO-
cth, omucaHHoi B ma. 5.1.5, 5.1.6, aHanorm4yHO, Kak M 10 KHOIKaM YIPaBICHUS, a
HMEHHO:

1) B yCTaHOBJICHHOM PEKHME WHAMKAIUU MO YCTAHOBJIICHHOMY BHJYy SHEPTHH HU3MCHSIOTCS
Homepa Tapudo, kak 1o kHonke HOMEP TAPU®A, B ocienoBaTeabHOCTH «1», «2», «3», «4»,
«», «6», «T», «8», «1» - «8» BIKIIOUEHHI (cyMMa TapudoB), «II» - 3HEPrus ¢ ydeToMm norephb
(OectapudHas), «[» - cyeTHbIE UMITYILCHI 1O IUPPOBOMY BX0ay 1, «]» - cUeTHbIE UMITYJIbCHI IO
u(ppoBOMY BXOaY 2;

2) U3MCHSIOTCS BHIbI dHEpruu, kak 1o kuomnke BUJ[ DHEPI'MU, B mociemoBaTeabHOCTH
«A+y, «A-», «R+», «R-», «R1», «R2», «R3», «R4» u s Kaxa0r0 BHJIA SHEPTUU H3MEHSIOTCS
HOMepa TapudoB, KaK yKa3aHo B miare 1);

3) u3MeHsieTCs PeKUM MHIUKaIUK, Kak 1o kHomnke PEJKMM MH/I, u 11st KaXa0ro peskum
WHIUKAIIMH U3MEHSFOTCS BH/IBI SHEPTHH M HOMepa Tapu(oB, Kak yKka3zaHo B miare 2) u 1).

5.2.2 PexuM NMHAMHYECKON WHIWKAIWW 3alpPENICH MPHU BBIXOJE CUYCTYMKA C MPEIIPH-
ATHSA-U3TOTOBUTENS U MOXKET OBITh pa3pelieH B mpolecce KOHUTYpUPOBAHUS uepe3 UHTepQeiichl
CBSI3U MPU YCTAHOBKE MporpaMMupyeMoro ¢Jara pa3pemeHusi JUHAMAYECKOTo peKuMa HMHANKA-
LIHH.

5.2.3  luHamudeckas WHAWKAIS BO3MOXHA TOJIEKO JIJISl ITAPAMETPOB OCHOBHOT'O PEKHMA
WHJUKAINK, €CJIM OHU HE 3aMacKMpPOBaHbl MaCKaMH PEKMMOB MHAMKAIMU. 3aMaCKUPOBAHHbBIE Ta-
paMeTphl MCKJTIOUYAIOTCS U3 KOJIbIAa JUHAMUYECKON WHIWKAIMH, aHAJTOTHYHO, KaK M 1O KHOIKE
yrnpasneHus. B obmiem ciydae, eciau Bce mapaMeTphbl pa3MacKUPOBAHbI, TO KOJBILIO JUHAMHUYECKON
WHIUKAIMA MOXET BKI04YaTh Oojsee 500 mapameTpoB, TMHAMUYECKHI Mepe0op KOTOPBIX, JaXKE C
mrarom 1 cekyHza, Oyzner 3aHuMarth Oosiee § MUHYT. B 9TOM ciiydae mosib30BaThes pexKUMOM TUHA-
MUYECKOW MHAMKAIUU KpaliHe He 1enecoodpasHo. [I[puMeHaTh pexkuM TUHAMHYECKOW WHIUKAIINH
1[e1ecCO00pa3HO, €CIM B KOJIbIIE MHAMKAIIMM OCTAaeTCs HE OONBIIOE YHMCIO HE 3aMacKUPOBAHHBIX
[IapaMeTPOB, YTO ONIPEAEIIAECTCS KOHKPETHOM N3MEPUTENIBHON 3a/1aueil.

Hanpumep, cueTynk ucnonb3yercs s 6ecTapu(HOro ydyera akTUBHON DHEPTHH MPSIMOTO
HaIpaBJICHUS U PEAKTUBHOU DHEPTUHU MPSIMOTO U OOPATHOTO HAIIPABJICHUS HAPACTAIOIIUM HUTOTOM.
B srom cnyuae wmackupyercsi Bce, Kpome pexuma uHIukaun «BCEIO», «A+», «R+»,
«R-», «Cymma TapudoB, 1 KOJBIIO THHAMUYECKOW WHIUKAIIMA COCTOMUT TOJIBKO U3 TPEX MapameT-
POB, KOTOpHIE JIETKO HAOIIOIAI0TCS.

524 Tlepexoa W3 AMHAMHYECKOTO PEKAMA WHIWKAIIUN B PYIHOU PEXHM TPOU3BOIUTCS
pU HAXKATUH JIF000H KHOMKMU yrpasieHus. [Ipu 3ToM mocnenoBaTenbHOCTh UHAUKAIIMKA TUHAMU-
YECKOT0 PEKMMa OCTAaHABIIMBAETCS W MPOJOJDKACTCS B PYYHOM PEXHME IO KHOIMKAM YIIPaBJICHUS,
Kak omucaHo B 1. 5.1. CnexyeT uMeTh B BUAY, YTO €CIIM MOJCBETKA MHIUKATOpPA BHIKIIOYEHA, TO
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IEPBOC HAXKATUEC HA KHOIIKY HC OCTaHABJIWBACT AMHAMHWYCCKYIO MHAWKAIIKWIO, & TOJBKO BKJIIOYACT
MOACBCTKY MHAUKATOpPA.

5.2.4.1 Bo3Bpar B pexXuUM TUHAMHYECKON MHUKALIMH POU3BOAUTCS MPU HEAKTUBHOCTH KHOTIOK
YIIPaBJIEHHs B TEYEHUE BPEMEHH, OIpeIeIsIeMOro apaMeTpaMu KOH(DUTypaluy cueTymKa.

5.3 [Tepexon B 3agaHHBIN PEKUM WHIUKALIMU

5.3.1 Ilepexon B 3aaHHBIA PEXUM HHIUKAIIMH 3aIPEIICH NMPH BBIXOJE CUETUHKA C MPEJI-
OPUSTUS-U3TOTOBUTENS. PeXUM MOXKeT OBbITh pa3pellieH B Mpolecce KOHGUTypUpOBaHUs CUETUYHKA
yepe3 UHTep(HEHChl CBSI3H MPU YCTAHOBKE MPOrpaMMHUPyeMoro ¢uiara pa3pelieHus nepexoja B 3a-
JAHHBIA PEKUM UHAUKALUH.

5.3.2 Ilepexon B 3aJlaHHBIN PEKUM WHIUKAIIMH MPOU3BOJAMUTCS MPU HE aKTUBHOCTH KHO-
MOK YIPAaBJICHHS B TEUCHHE BPEMEHH, OMPEICIIIEMOro MapaMeTrpamMu KOHPUTYpallud CUYCTUHKA.
[Ipu 3TOM mIepexo MPOU3BOAUTCA B PEKUM HMHIAMKAIMA OCHOBHBIX MapaMETPOB, 3aIaHHBIN MOJIb-
30BaTeJISIMH B MpoIiecce KOH(UTYpaIK CYETUHKA.

5.3.3 Ilepexon B 3alaHHBIN PEXUM HHIUKAIIMH HE IPOU3BOAUTCS, €CIH Pa3pelieH PeKuM
JUHAMUYECKON MHIUKAIMU, KOTOPBIN sABJseTCs 00siee MPUOPUTETHBIM.

5.4 JIMCTaHIIMOHHBIN PEXUM

5.4.1  JIuCTaHIIMOHHBIA PEKUM YIPABICHUS CUETUYMKOM MOAPOOHO OMHCAH B JIOKYMEHTE
OPJIC.411152.007P32 «PykoBoacTBO 1o 3kcmryaranuu. Yacte 3. JlucTaHIMOHHBIN pesxxum». Jlo-
KYMEHT MOCTaBJISIETCA 110 OTJCIBHOMY 3aKa3y AJsi paboThl CO CYETYUKOM uepe3 HHTEPEHChl CBI3U
Y JIOCTYIICH Ha CaliTe MPeANpHUsITUI-U3TOTOBUTENS M0 ajapecy https://www.te-nn.ru/.

Omnucanne ModBus-iogo6uoro, COT-4TM.02-coBMECTHMOTO MTPOTOKOJa OOMEHA U KapTa
peructpoB npotokosia ModBus RTU MoryT ObITh HOJIy4eHbI MPU OOPAILICHUH IO aJPECy dJICK-
TPOHHOM moutsl Kbmps@te-nn.ru.

6 IToBepka cueTunka

6.1 CueTunk 110 BBOZA B DKCIUIyaTallMIO, a TAaK)KE IOCIE PEMOHTA MOJIEKUT MEPBUY-
HOM IIOBEPKE, a B MPOLIECCE IKCIUTYaTALUU MOAJIEKUT IEPUOTUUECKON TOBEPKE.

6.2 HOBepKy CUCTYHKA OCYHICCTBJIAIOT AKKPECAUTOBAHHBLIC B YCTAHOBJICHHOM IOPSAAKE
IOPUINYCCKHUC JIMIAa U THAWBUAYAJIbHBIC ITPECATPUHUMATCIIN.

6.3 [loBepka  cueTyMka  NPOU3BOAMUTCA B  COOTBETCTBUM C  JIOKYMEHTOM
OPJIC.411152.007P31 «PykoBoacTBO o AKcIuTyaTanuu. Yacts 2. MeTtoauka MmoBEpKU», COrinaco-
BaHHbIM OBY «Huxeroponckuii HCM».

6.4 Ileproa4HOCTB MOBEPKHU OJUH pa3 B 16 merT.
7 TexHnuyeckoe o0cyKUBaHUE
7.1 K paboTtam 1o TexHHYECKOMY OOCIIY)KHBAaHHUIO CUETUMKA JIOIYCKAOTCS JIMLA, Mpo-

HIeIie WHCTPYKTAX IO TEXHUKE OE30MaCHOCTH M MMEIONIHE KBATM(UKAIMOHHYIO TPYIIY IO
anekTpobe3onacHocT He Huxke 11 1is snexTpoycranoBok 10 1000 B.

7.2 [lepeuenp paboT MO TEXHUUYECKOMY OOCIYKMBAaHHIO U UX NMEPUOJUYHOCTH IIPHUBEIE-
HBI B Ta0uIE 28.
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Ta6muma 28— [lepedeHn pabOT O TEXHUYECKOMY OOCTYKHBAHHIO

[TepeueHsb paboOT MO TEXHHYECKOMY O0CTYKUBAHUIO [Tepuoanunocts

VY aneHue nbpUd ¢ KOPITYCa U JIMLIEBOM MAHENId CYETYMKA *

[TpoBepka HAZEKHOCTH TOAKITIOUEHHS] CHUJIOBBIX M HHTEP(EHCHBIX *

[Ened cueTYnKa

[IpoBepka creneHu paspsiia OaTaped MUTAHUS BCTPOSHHBIX YacOB U
OTCYTCTBHSI OTMOOK pabOThI CUETUYHKA

* - B COOTBETCTBUU C IPaUKOM IUTAHOBO-TIPEAYIPEIUTENBHBIX padOT IKCILTyaTUPYIOMIEH Op-
raHU3aluH

BHMUMAHUE! .
PABOTBI ITPOBOJUTD ITPU OBECTOUEHHOU CETHU

7.2.1  VYpaneHue NbUIM C MOBEPXHOCTH CUETUMKA IPOM3BOJIUTCS UUCTOH, MATKOW 00TH-
POYHOM BETOLIBIO.

7.2.2  Jlns npoBepKH HaJIS)KHOCTH MOJAKIIOUCHHS CHIOBBIX M MHTEp(EHCHBIX Ienel cuer-
4yrKa He00X0AUMO:

—  CHSTB IUVIOMOBI KPBIIIKH 32)KMMOB, OTBEPHYTh YEThIPE BUHTA KPEIJICHUS M CHSTh KPBIIIKY
32XHMOB (pUCYHOK 1);

—  yIQJIUTh IBUIb C KIEMMHOW KOJIOJKH C TIOMOIIBIO KUCTOYKH;

— TOATSIHYTh BUHTHI KJIEMMHOH KOJIOJKH KPETUICHHs IIPOBOJIOB CHIIOBBIX M MHTEP(EHCHBIX
LeTIei;

— YCTaHOBHTH KPBIIIKY 32)KHUMOB, 3a)HKCUPOBATh BUHTAMH U OTLIOMOMPOBATb.

7.2.3  TlpoBepky cTemneHu paspsiia OaTaped U OTCYTCTBHUSI BHYTPEHHHX OIMIMOOK CUETYHKA
IPOBOJUTH IMYTEM BH3YyaJbHOI'O CUMTHIBAHUS MH(GOPMALMU C MHIUKATOPA CYETYMKA WM CUMTHIBA-
HUS CIIOBA-COCTOSTHHSI CUETUYHMKA Yepe3 UHTep(EHChl CBSI3M ¢ MPUMEHEHHUEM BHEIIHETO KOMITBIOTE-
pa.

[Tpu BU3yalbHOM CUMTBHIBAHUH JAHHBIX C MHAWKATOPA CUETUYMKA WM TEPMHHAJIA HE JOJKHBI
HOSABIATHCS coo0IIeHus 00 ommobKkax B popmare: E-xx, rae xx - Homep omnoOku. Ecin Ha MHuKa-
Tope oToOpaykaercsi coobmienne «E-01», To 3To CBUAETENLCTBYET O HEOOXOIUMOCTH CMEHBI BHYT-
peHHel OaTapen cUeTYMKa MM YCTaHOBKE JOMOJHUTENbHON cMeHHOW Oarapen. CMeHa OCHOBHOIM
Oarapen He BO3MOXKHA 0€3 BCKPBHITHS CUETYMKA W 3aMEHY Oaraped CIeayeT MPOHU3BOJIUTH Iepes
OuYepeHOM MOBEPKOM CUETUHUKA.

B cuerunke npumeHsieTcs autuil-tHoHMIxiopuanas oatapes XL-050F/AX ¢upmbr Xeno ¢
HOMUHAJIBHBIM HampspkeHueM 3,6 B, cpok ku3HM KOTOpOil paccuntan Ha 16 net. B ciyuae, ecnu
Oarapest pa3pAaUTCs paHbIlle, YeM HACTYIUT BpEeMs OYepPETHOM MMOBEPKH, TO B CYETUYMKAX BHYTPEH-
HEll YCTaHOBKHU M B cueTYMKax A ycraHoBkM Ha DIN-peiliky npeaycMoTpeHa BO3MOKHOCTh ycTa-
HOBKH JIONIOJHUTENbHON Oarapen. CUeTUMKH Hapy>KHOW YCTaHOBKM HE MMEIOT JOMOJHHUTEIbHOM
Oatapeu U MojsiexKaT pEMOHTY C L€JIbI0 3aMEHbI BHYTpEHHEN OaTapeu.

Jlis yCcTaHOBKM JIONOJTHUTEIBHOM OaTapen B CUeTUMKaX BHYTPEHHEH yCTaHOBKHM U B CUETYH-
kax ans ycraHoBku Ha DIN-peliky HeoOxoaumo:

1. CuaTh mI0MOY 3KCITyaTUPYIOIIEH OpraHu3alMy ¢ KphIIIKY 6aTapeifHoro oTceka (B
cueTynkax Juis yctaHoBkd Ha DIN-peliky) uin mpo3padHyro KpbILIKY KAkl (B CYETYUKAX BHYT-
pPEHHEH YCTaHOBKH) U OTKPBITh OTCEK;

2. B gepxkarenp NOTOTHUTEIHHOMN OaTaper YCTaHOBHUTD JIMTHIH-THOHHIXJIOPHIHYIO OaTa-
pero XL-050F ¢upmsr Xeno;

3. Tlonmath HampspKeHHE HA H3MEPHUTEIIHHBIE SN CYSTYNKA U YOSUTHCS, YTO COOOIICHUE
E-01 ucuesno ¢ Tadno XKKU,;

4. 3akphITh OTCEK M OINevaTaTh TNIOMOOM 00CTYKUBAIOIIEH OpTaHU3aInH.
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7.24  OmumbOKku ¢ IpyrdMd HOMEpaMH CBSI3aHbI C amnmapaTHBIMH HEUCIPABHOCTSIMHU HWIIH
HApYIICHUEM CTPYKTYp BHYTPEHHUX MaHHBIX. [lepeueHb ommOOK U CrIocOObI X YCTpaHEHUS MPHU-
BesieHbl B Tabnune ['.1 nmpunoxenus I

7.3 [To OKOHYaHHIO TEXHUYECKOTO 00CTY)KMBAaHUS ClIENAaTh OTMETKY B (OpMYIIsIpe.

8 Texyuuii peMOHT

8.1 Texkymmii peMOHT OCYIIECTBIISIETCS MPEIIPUATAEM-U3TOTOBUTEIEM MM FOpUIAYEC-
CKUMH ¥ (PU3NYECKUMH JIMIIAMHU, UMCIOIIMMH JIUIICH3UIO Ha IIPOBEJCHUE PEMOHTA CUCTUHKA.

8.2 [Tocine mpoBeieHUsI pEMOHTA CUETUUK TOJUICHKHT TIOBEPKE.

9 XpaHeHnue

9.1 CYeT4uK JOJDKEH XPaHUTHCS B YIIAKOBKE B CKJIAJCKHX MOMEIICHHUSX MOTPEOUTEIIS
(mocTaBIIKKa):

— TeMIiepaTypa OKpyskaromiero Bo3ayxa ot munyc 40 no mitoc 70 °C;
— OTHOCHTEJIbHAs BIaXHOCTh Bo3ayxa a0 80 % npu temneparype 35 °C.

10 TpancnopTupoBaHue

10.1 YcnoBuss TpaHCHOPTUPOBAHUS CUYETYMKOB B TPAHCIOPTHOM Tape NpeaIIpUsATHs-
U3TOTOBUTEIIS:

— TeMIiepaTypa OKpyKaromiero Bo3ayxa ot munyc 40 go mitoc 70 °C;

— OTHOCHTEJIbHAs BIaXKHOCTb BO3yXa A0 95 % npu temneparype 35 °C.

10.2 CueTunKH J10JKHBI TPAaHCIOPTHUPOBATHCS B KPBITHIX JKEIE3HOJOPOKHBIX BaroHax,
HEPEeBO3UThCS aBTOMOOUIIBHBIM TPAHCIIOPTOM C 3alIUTON OT JOXKJs U CHEra, BOJHBIM TPaHCIOp-
TOM, a TaKX€ TPAHCIIOPTUPOBATHCSA B N€PMETU3UPOBAHHBIX OTAIUIMBAEMBIX OTCEKaxX CaMOJIETOB B
COOTBETCTBUU C TIOKYMEHTAMM:

— «[IpaBuna mepeBo30K Ipy30B aBTOMOOMJIBHBIM TPaHCIOPTOM», YTBEpXkAEHHbIe MUHU-
CTEPCTBOM aBTOMOOMJIBHOTO TPAHCIIOPTA;

— «lIpaBuia nepeBo30K rpy30B», yTBEpkKAeHHbIe MUHHUCTEPCTBOM MyTeH COOOLICHMS;

— «TexHuueckue yciaoBus MOTPY3KH U KpeTUIeHUs rpy30B», M. «Tpancriop»;

— «PyKOBOACTBO MO I'py30BBIM IIEPEBO3KAaM Ha BO3AYLIHBIX JIMHUAX», YTBEpXKIACHHOE Mu-
HUCTEPCTBOM I'PaXIAHCKON aBUALIAH.

10.3 [Tpu morpy304HO-pa3rpy30uHbIX paboTax M TPAHCIOPTUPOBAHUU JIOJIKHBI COOJIIO-
NaThCsl TpeOOBAHMS MAaHUITYIIAIIMOHHBIX 3HAKOB HA YITAKOBKE CUETUUKA.

11 Tapa u ynakoBka

11.1 CueTunk YIIAKOBBIBACTCA IO JOKYMCHTAIIUU HNPCAIIPUATHA-U3TOTOBUTCIIA.
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12 MapxkupoBaHue U ILIOMOMpPOBaHHue

121 MapkupoBKka CYETUMKOB JTOJI’KHA COOTBETCTBOBATh TEXHUYECKUM periiameHtam Ta-
moxxeHHoro coto3a TP TC 020/2011 «3nekTpoMarHuTHasi COBMECTUMOCTh TEXHUYECKHX CPEACTBY,
TP TC 004/2011 «O 0€301acHOCTH HU3KOBOJIbTHOTO 000pyI0BaHUSY,

I'OCT IEC 62053-52-2012, I'OCT 31818.11-2012, TOCT 25372-95, TOCT 22261-94 wu uepre-
KaM TPeIPUATHA-U3TOTOBHUTEIIS.

12.2 KppllIk1 KOpI1ycOB CUETYMKOB BHYTPEHHEN YCTaHOBKHM U ycTaHOBKHM Ha DIN-peliky
mioMOupyroTcss HaBecHOM mmomboii OTK mpeanpusiTUsS-u3roToBUTENsS W HABECHOW IIOMOOH
CILy>KOBblI, OCYILLECTBIISIIOIIEH MTOBEPKY cu€Tunka. Kpbliika Kopryca c4eTUMKa HapyXKHOW YCTaHOBKU
II0MOUpYyeTcs HaBECHOM IIOoMOO0i City»k0blI, OCYILIECTBIISIOIEH MoBepKy cuérunka. Cxema MjioMm-
OupoBaHus MpUBEICHA HA pUcyHKax 1, 2, 3.

12.3 IIpo3pauHast KpblllIKa CU€TYNKA BHYTPEHHEH YCTAHOBKU M KPBIIIKH 32)KMMOB ILJIOM-
OUMpYIOTCSl HABECHBIMU TUIOMOAaMU OpraHU3aIuy, 0OCTYKHBAIOIIEH CUETUHK.

Jnist cuetunkoB, noctabisieMbix B IIAO «Poccetn», Ha KpbIILIKE 32KMMOB Pa3MELIAeTCs] MO-
po3ocroiikas (¢ Temreparypoil HakiienBanus oT -20 1o +50 °C u Temneparypoil SKCIuTyaTalu oT
-40 ity +70 °C) CaMOKJIes1asACs JTHUKETKA, c HaHECEHHBIM mpudToM
PF DIN Text Cond Pro mororurom I[TAO «Poccern» (Hauepranunem Medium) u criemyromiei nH-
dopmanueit (c BbicoTOM cuMBOJOB He MeHee 4 MM): - Tenedpon EamHOro KOHTaKT-LeHTpa:
8-800-220-0-220. Mecto Hakieliku moka3aHo Ha pucyHkax A.1, A.3, A.4, npunoxenus A.

12.4 B cderunke ycTaHOBIEHBI 3JEKTPOHHBIE IHEPrOHE3aBHCUMBIE IUIOMOBI KPBIIIKU
CYETYMKA, KPBIIIKHA 32)KHMOB U KPBIIIKK 0aTapeiHOro OTceKka, (puKcHpyromue (GpakT u Bpems OT-
KPBITHUS COOTBETCTBYIOIIUX KPBIIIEK B )KypHajIaX COOBITHI cUeTunKa.
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[Tpunoxenue A
(cipaBOYHOE)

["aGapuTHBII YepTEX U YCTAHOBOYHBIE pa3MEphl CYETUHKA

170 905

/

!
4x5=20

|

!

i
2

25465

289

5%

OTtukeTka ¢ uHpopmaluen o
MIOCTaBIIUKE NIEKTPOIHEPTUN

Pucynok A.1 —"'aGapuTHBIN yepTex U YyCTAHOBOYHBIE pa3Mephl CYETUNKOB,
npeHa3HAYeHHBIX JJIs YCTAaHOBKU BHYTPHU NOMelieHus (Tabnuma 1)
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837
4 omb,

57
30

6

5

120 5

133 23

Pucynok A.2 — 'aGapuTHBII yepTek U YCTAHOBOYHBIE pa3Mephbl YHU(DUIIUPOBAHHOTO CMEHHOTO
JIOTIOJTHATEITFHOTO HHTEP(EHCHOTO MOTYJIsA, IPEeTHA3HAYCHHOTO /ISl YCTAHOBKH B OTCEK

CUYeTYMKa BHYTpEHHEH ycTaHOBKH (Tabnuma 1)
10

@10

l \m:/ -

350
97,8

279

Lt il id [ ]

22

|:| o |_| OrHKeTKa ¢ HHpopmaruen o

O
IIOCTaBUIUKE
JJICKTPOSHEPI'UHU

70

256

Pucynok A.3 — 'abapuTHBII YepTEK M YCTAHOBOYHBIE Pa3Mephl CUETINKA HAPYKHOM ycTa-
HOBKH
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OTtukeTKa ¢ THPOPMAINEH 0 MOCTABIIUKE MIEKTPOIHEPTHI

)

o0
4

e

50

e —

198 70

TE2000

Pucynox A.4 — 'abapuTHBIN YepTeK M YCTAHOBOYHBIE pa3Mephl CYETUNKA
aust yeraHoBkU Ha Din-peiiky
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[Tpunoxenue b
(o0s3aTeNbHOR)

Cxembl MNOAKIIOYCHUS CYHETYHUKOB K BHCKTpHHGCKOﬁ CETH

CxeMbl OAKIIIOUEHUS CUETYMKA K AJIEKTPUUYECKON ceTH npuBeaeHbl Ha pucyHkax b.1 - B.9.

Pacrnionokenre u MapKUpOBKAa KOHTAKTOB KOJIOJIKU CUETUMKA ISl OJKIIOYeHUs UHTepdeiica
RS-485, uMITyIbCHBIX BBIXOJIOB, IU(POBOTO BXOJIa U PE3EPBHOTO MUTAHMSI PUBEICHBI HA PUCYHKE
b.11.

Cxema NOJKIIOYEHHUS] MCHBITATEIbHBIX BBIXOJOB CYETUYMKA K YCTPOMCTBY cOOpa JaHHBIX
npuBeaeHa Ha pucyHke b.10.

@®parMeHThl CXEMbl HUCHBITATEIBHOTO BBIXOJAa H IU(POBOrO BXOJAa MPHBEACHBI Ha
pucynke b.12.

Buumanue!
[Ipyu mOAKIIOUEHUH CYETYMKOB IO CXeMaM, MpuBeleHHbIM Ha pucyHkax b.1-b.4, b.6, B.7,

B.9 xondurypannonusiii ¢piar «Cxema ApoHay JOKEH ObITh CHAT. [Ipy MOAKIIIOUEHUN CUESTIUKOB
o cxemam, TMpuBedeHHbIM Ha  pucyHkax b.5, B.8  koudurypanuonnsiii  ¢uar
«Cxema ApoHay TOJIKEH ObITh YCTaHOBJIEH.

'S 'S
AR\ JARN AR\
1/ 1/ 1/
555 555 5% 55
X oo LY
=S TH = THD = THS
° m m
_____________ |
Al |m TTL g : A
] ° i
ui 12 |
8 B m 112 o | B §
E m | ® n2 : E
= C m 113 : C %
E ur | ® n2 : =
— I
o 49
[Ipumeuanus

1 IlyHkTHp Ha cXeMme O3HauyaeT, YTO COEJMHEHHUE JOJDKHO OTCYTCTBOBATH IPHU MOAKIIOYEHHU K
TPEXIPOBOJHOM CETH.

2 Coenunenue «X — Y» MOXeT OTCYTCTBOBATh IPU MOJKIIOUEHHH K TPEXIIPOBOAHOI CETH.

3 OnHOMMEHHBIE BBIBOJBI TPaHC(HOPMATOPOB TOKA MOTYT OBITh OOBEIWHEHBI M 3a3€MJICHBI CO
CTOPOHBI U3MEPUTENIBHBIX TpaHC(HOPMATOPOB TOKA.

4 Opna mo0Oas (a3a kaHaa HaMPSHKEHUS WM HOJIb CYETYUKA (IIPU MOJKIIOYEHUH K YEThIPEXTPO-
BOJIHOW CETH) MOTYT OBbITh 3a3eMJIEHBI CO CTOPOHBI U3MEPUTENIBHBIX TPAHC(HOPMATOPOB HAMpsIAKe-
HUSL.

Pucynok b.1 — Cxema nojkitoueHus: cuétuuka K TpéxdasHoil TpEXIpOBOIHON HITH
YEeTBIPEXITPOBOAHON CETH C TOMOIIBIO TPEX TpaHCPOPMATOPOB HATIPSIKEHUS U
TpEX TpaHc(HOpMATOPOB TOKA
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HpI/IMe‘{aHI/IC — HYHKTI/Ip 03Ha4aCT, 4YTO COCAUMHCHUEC MOKET OTCYTCTBOBATL.

Pucynok b.2 — Cxema noakimtoueHus cu€Tanka K TpEXPazHoi TPEXIIPOBOJHON CETH C TTIOMOIIHIO
TpEX TpaHc(HOPMATOPOB HAIPSKEHUS U IBYX TpaHCPOPMATOPOB TOKA

» *
™\ yd N\
\/ \/ L/
222 55 228 %8
LM) Lw
= TH MTH
A
8 A m IT  m A §
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; ul n 2
= B m IT B i
E m | ® mn ==
C m TT m C
=y
ui mn
[Ipumeyanus

1 OpnHouMmeHHBIE BBIBOABI TPaHC(HOPMATOPOB TOKA MOTYT ObITh OOBEAMHEHBI U 3a3eMJIEHBI CO
CTOPOHBI U3MEPUTENIBHBIX TpaHC(HOPMATOPOB TOKA.

2 Opna mobas ¢da3a KaHaa HAMPSHKEHUS MOJXKET OBITh 3a3€MJICHA CO CTOPOHBI M3MEPHUTEIbHBIX
TpaHc(hOpMaTOPOB HANIPSHKEHUS.

Pucynox b.3 — Cxema noakirodeHus caétuuka K Tpéxda3zHoil TpEXTIPOBOTHOM CETH € TTOMOIIBIO
IBYX TpaHC(HOPMATOPOB HANIPSDKEHUS U TPEX TpaHCPOpMATOPOB TOKA
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4
N\ TN\ TN\
L/ \J/ L/
A m | TTL A
[ )
THI \e TH2 LAJ\./

TEHEPATOP
HATPY3KA

TT2
Bt m C

L [ B

401 n2

I

Pucynok b.4 — Cxema noakitoueHus cuéTunka K TpéxazHoit TpEXMPOBOTHON CETH C MTOMOIIBIO
IBYX TpaHC(HOPMATOPOB HANPSHKEHUS M IBYX TPAaHCHOPMATOPOB TOKA

® ®
A /AR VAR
\J/ ¢/ \J/
A m| TT1 pp A
[ ]
i n2
A
= <
< O l THI TH2 . =
% . . E
= B 2
e =
I . TT2 nlc
d [ ]
48 n
IIpumeyanus

1 OpnHouMmeHHBIE BBIBOJABI TPaHC(HOPMATOPOB TOKA MOTYT ObITh OOBEAMHEHBI U 3a3€MJIEHBI CO
CTOPOHBI U3MEPUTENIBHBIX TpaHC(HOPMATOPOB TOKA.

2 Opna mobast pa3a kaHaa HAPSHKEHUS MOXKET OBITh 3a3€MJIEHA CO CTOPOHBI H3MEPUTEIHHBIX
TpaHc(hOpMaTOPOB HAMPSKEHUS

3 Jlns mpaBUIBHON pabOTHI cUeTUYNKa HEOOXOJMMO YCTaHOBHTH KOH(MUTYparmoHHbIi (iar «Cxe-
Ma ApoHay.

Pucynox Bb.5 — Cxema nonkimroueHus cuéTunka K TpEéxda3zHoi TpEXTIPOBOTHOM CETH C ITOMOIIIBIO
JBYX TpaHC(HOPMATOPOB HAMPSIKCHUS U IBYX TpaHcHopMaTopoB Toka (cxema ApoHa)
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[Tpumeuanus

1 TIyHkTup Ha CXeMe O3HAYaeT, YTO COCAMHEHHE JOJHKHO OTCYTCTBOBATH IMPH MOIKIIOUCHHH K
TPEXIPOBOHOMN CETH.

2 Opnna mobas (aza kaHana HaANPSOKEHUS WM HOJb CUETYMKA (TPU MOJKIFOUYEHUH K YETHIPEX-
MIPOBOJTHOW CETH) MOTYT OBITh 3a3EMJICHBI.

3 OaHOMMEHHBIC BBIBOJBI TPAHC(HOPMATOPOB TOKA MOTYT OBITh OOBEAMHEHBI U 3a3€MJICHBI CO
CTOPOHBI U3MEPUTEIILHBIX TPAHC(HOPMATOPOB TOKA.

Pucynoxk b.6 — Cxema noakirodeHust C4ETUMKA K TPEXPa3HON TPEXTIPOBOIHON WITH
YeThIPEXITPOBOAHON CETH C IOMOIMIBIO TPEX TpaHCPOPMATOPOB TOKA IIPU HEMOCPEACTBEHHOM TOI-
KJIFOUEHHH 110 HATIPSKEHUIO
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IIpumeyanus

1 Opna mo6as daza kaHana HaNPSHKEHHUS] MOXKET OBITh 3a3€MJICHA.

2 BeBoast U2 TpancdopmaTtopoB TOka MOTYT OBITh 0OOBEIMHEHBI U 3a3€MJICHBI CO CTOPOHBI H3-
MEpPUTEIHHBIX TPaHCHOPMATOPOB TOKA.

Pucynoxk b.7 — Cxema nojkimodeHus: cu€Tunka K Tpé€x}azHnoit TpEXIIPOBOIHON CETH C MTOMOIIBIO
IBYX TpaHc(hOpMAaTOPOB TOKA MPHU HETIOCPEICTBEHHOM IMOAKIIOUEHUH 110 HAPSHKEHUTO

» »
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A °
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E . TT2 c é
— . JI1 - J12
ul n

[Ipumeuanus

1 Opnna mo6as (a3a kaHana HaNPSHKEHUS MOXKET ObITh 3a3eMIICHA.

2 OOHOMMEHHBIE BBIBOJBI TPAaHC(POPMATOPOB TOKA MOTYT OBITH OOBEIWHEHBI M 3a3€MJICHBI CO
CTOPOHBI U3MEPUTENIBHBIX TpaHC(HOPMATOPOB TOKA.

3 g mpaBWIbHOW pabOTHl CYETYMKA MPH BKIFOYEHUHM MO cxeMe ApOHa HEOOXOIUMO YCTaHO-
BUTh KOH(UTYpaltMoHHBIN ¢uar «Cxema ApoHay.

Pucynox b.8 — Cxema nonkimrodeHus ca€Turka K TpEéx(aszHoit TpEXITPOBOTHON CETH
C TIOMOIIIBIO JIBYX TPaHC(POPMATOPOB TOKA MPU HEMOCPEACTBEHHOM MOIKIIOYCHUH
0 HaNpsHKeHHIO (cxema ApoHa)
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[Ipumeuanus

1 IlyHxTHp Ha cxeMme O3HayaeT, YTO COEUHEHHUE JI0JKHO OTCYTCTBOBATh MPH MOAKIIOUEHUN
K TPEXIPOBOJHON CETH M 0053aTENbHO MPUCYTCTBOBATH MPH MOAKIIOYCHUN K YETHIPEXIPO-
BOJIHOI CETH.

2 Coemunenust 1-2, 4-5, 7-8 MOryT OBITH NMPOU3BEJCHBI NEPEMBIYKAMH, BXOISIIMMHU B CO-
CTaB KOMIUIEKTA CYETUHUKA.
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L d L d
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Pucynok b.9 — CxeMa noakiroueHus cCuéT4nKa HEMOCPEACTBEHHOIO BKIIFOUEHUS
a) BHYTPEHHEN yCTaHOBKHU K TpEX(a3HON TPEXIIPOBOIHOMN WM YETHIPEXTIPOBOIHON CETH;
0) Hapy>XKHON YCTaHOBKHU K TpEX(Pa3HOM YeTHIPEXTTPOBOAHOMN CeTH
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[TynaeT dhopMHUpOBaHUS UMITYIBCOB

Bxox T™M

Z—— g
Pulse
TE2000 l_’ input
Boxoxl | : & SH
i Ipubop
Beixom 2 F—¢‘~’»___; OM 3.1KM
+ 0——,@

3navenue | He 1omKHO TpeBBIIATH 30 MA U OIIpeelsieTcsl Harpy3Koi
1o Bxoy TM u3MepuTenbHoi yCTaHOBKU

Pucynok b.10 — CxeMa noJK/It0YeHHUsT UCIBITATEIbHBIX BBIXO/IOB CUETUUKA K YCTPOHUCTBY
cbopa TaHHBIX

Q| 10a
Q 13 15 17 19 21 23 25 27 29
21 1%31%21%; DND DD |D
g E ololelo| |o|lololo|o|o
1416 18 20 22 24 26 28 30 32
Kon- Hens [Tonsap- | [Ipumeuanue
TaKT HOCTb
10a Hynesoii nposox CoenuHeH ¢ CHJIOBOH KOJIOAKOH
(konrtakt 10)
11 PesepBHOE nuTanue mobast | (80-276) B nepemeHHOrO HitH
12 PesepBHOe nuTanue Ja100asi | MOCTOSTHHOTO TOKa
13 Hudposoii Bxox 1 + + [TocTostHHOE HANPSKEHHE
15 udposoii Bxox 1 — - or01030B
17 {udposoii Bxox 2 + + ITocTostHHOE HanNpsKEHHE
19 I{udposoii Bxoxq 2 — - or 0 10 30 B
14 WcnbrtaTenbHblil BbIxoa 1 +
16 (xanana 0, o yMonanfno A+) - Uniare=30 B, Lyare=30 MA
18 HcnbiTaTenbHBINA BBIXOJT 2 +
20 (xanana 1, mo YMOJ'ILIaHi[/IIO R+) - Uniare=30 B, Lyare=30 MA
21 [TuTanue TOMOTHUTETBHBIX + [Toctosinnoe Hamnpsixenne 12 B,
23 uHTEepENCHBIX MOTyJIeH - lyaxc=200 MA
24 RS-485 Il nuans A + Muunmym +0,3 B Ha iuanu A ot-
22 RS-485 Il sxkpan GWG HOCHTENBHO JIMHUH B (ipn oTCyT-
26 RS-485 Il nunus B - CTBUM OOMeHa Mex 1y A u B)
27,30 | RS-485 | iuuug A + Munumym +0,3 B Ha tuHMM A OTHO-
25,28 | RS-485 | sxpan GWG CHTEITHHO JIMHUU B (T1pu 0TCyTCTBHN
29,32 | RS-485 | musms B . |obvenamexcry AwB)
[Tpumevanue - RS-485 |l orcyTcTBYeT 15l CHETYMKOB HEMOCPEICTBEHHOTO BKITFOUE-
HUS

Pucynok b.11 — Pacnionoxenne n Ha3HaueHHE KOHTAKTOB KOJIOJIKM CUETUYMKA BHYTPEHHEN
YCTAHOBKH JUIs OJKII0ueHUs uHTepdeiicoB RS-485, ucnpiTarenbHbIX BBIXOJIOB,
1M (POBBIX BXOJIOB U PE3EPBHOTO MUTAHUS
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11 12 13 14 15 16 17 18 19 20 21 22  Ethemet
oo slolo]e|z]e] |2]le]e]e
+ - + - + - + - + - —<
[omnsp-
KonTakt Henn [Ipumeuanue
HOCTh
11 PesepBHOe nuTanue nmrobast | (80-276) B nmepemeHHOr0 Mt
12 Pe3epBHOe nuTaHme a100as | TOCTOSIHHOTO TOKa
13 Hudposoii Bxox 1 + + [TocTostHHOE HaNpPsKEHHE
14 Iudposoii Bxox 1 — - or 0 10 30 B
15 HcnbiraTensHbiid Bexon 1 + B B
16 |(xanama 0, mo ymoyaHuio A+) - Unarc=30 B, Iyac=50 MA
17 HcnplraTenbHBIA BBIXOI 2 +
18 |(xanana 1, mo ymosyanuto R+) - Unarc=30 B, Iyac=50 MA
19  |RS-485 | nunaus A + Munumym +0,3 B ipu oTcyrert-
20 |RS-485 | nunusa B - BUU 0OOMeHa
21  |RS-485 Il nuaus A + Munumym +0,3 B ipu oTcyTcT-
22  |RS-485 Il nunus B - BUU 0OOMeHa
(J1-J8) |Ethernet CoOTBeTCTBYET CrienudpuKaIym
10 BASE-T
[Tpumeuanue - RS-485 |l orcyTcTBYeT 17151 CHETYMKOB HEMOCPEICTBEHHOTO BKJIIOUESHHSI

Pucynok b.12 - PacnonoxeHue u Ha3HaYeHHE KOHTAKTOB KOJIOJKU CYETYMKA YCTaHOBKHU
Ha DIN-peiiky ans noaxmouenus natepgeiicoB RS-485, ucnbITaTeIbHBIX BEIXOOB,
u(GpPOBOro BXO/a U PE3E€PBHOTO MUTAHUS

- 9 10 |11 |12 |13 | 14 | 15

Kom- Tems Hosip- [pumeuanue
TaKT HOCTb

9  |Hanpsbxenue ¢a3si 1 ~

10 |Hampsoxenue dasbl 2 ~ Ot1 010440 B

11 |Hampsokenue ¢assl 3 ~

12 |Bexog PLC ~ Or01m0440B

13 |UcnoeiTaTenbHbli BRIXO 1 + _ _

14  |(xanana 0, mo ymonuanuroo A+) - Unvare=30 B, lyarc=50 MA

15 |HcnoblTaTeabHbId BEIXOT 2 + B .

14 |(xamana 1, mo ymomnuanmio R+) - Unare=30 B, lyae=50 MA

Pucynok b.13 - PacnionoxeHue n Ha3HauYeHHE KOHTAKTOB CUETUMKA HAPYKHOH
YCTaHOBKH IS TTOIKITFOYeHUs BbIxo7a PLC-Monema 1 HerbITaTeTbHBIX BRIXO/I0B

TE2000
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1,8 kOm LL4148

PS2501L-1L 0,047 mx® + ¢ +
—> _»
—> _»
LL4148 ¢ PS2501L-1L

a) 6)

Pucynok b.14 — ®parMeHTBI CXEMBbI HCTIBITATEIHLHOTO BbIXOa (2) U 1udpoBoro Bxoa (0)
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[Tpunoxenue B
(pexomenayemoe)

CxeMbl MOAKIIFOYCHHUA CUCTYHUKOB K KOMIIBIOTCPY

Komnsrotep 1 CrangapTHblii kabens USB-nopra
2 z uUSB
USB-nopr IIpeo6pazoparens unTepeiica
u-21
RS-485
Data+ Data- GWG
t ¢ e
Rc
Re * -~ ’ S\ /1 “l—l:I-+
—— *—— $<> *——
i
! T
e o * o o
°
24 26 22 24 26 22 24 26 22
Cuerunk Nel Cuyerunk Ne2 Cuerunk NeN
27 29 25 27 29 25 27 29 25
! 11 T 1 t
by b o\ —t
- .I \' ® o ® ' ‘.
+ I‘ ll ® '\\/I" ) sj ® I\ I'l
Rc
® ° [
CrangapTablii kabens USB-nopra Data+ Data-  GWG
KommsroTep 2 RS-485
USB-nopt E §‘ USsB
[IpeoOpazoBarens uHTEpdeiica
u-21
IIpumeuanus
1 Rc - cornacyroumii pezuctop 120 Om.
2 MoHTax BeCTH ODKPAaHHPOBAHHOH BUTOW Mapoi C BOJIHOBBIM COIPOTHUBIICHUEM

p=120 Om.

3 [omyckaeTcs mpuMEHEHHE APYrHX IMpeoOpas3oBareneil mHTepdeiica, oOecrneunBamux aB-
TOMAaTHYECKOE MEPEKIII0YEHUE HAINPABICHUS NEpejauyd U YCTOHUMBYIO pabOTy Ha BBIOpaHHON CKOpO-

CTH.

4  Ecnu npuMeHsieMblii mpeobpa3oBarenb nHTepdeiica He umeet BeiBoga GWG, To 3kpaH BUTOM

napbl He MOJIKJII0YAETCs K MPeoOpa3oBaTeio, HO 3a3eMJIISIETCS CO CTOPOHBI IPeoOpa3zoBaTes.
5 MHoxecTBeHHbIE COeJMHEHUs IKpaHa BUTOM napsl ¢ 3emueid HEJIOITY CTUMBI.

6 IlocTosHHOE HaNpPsDKEHUE 3aIUTHOTO CMELICHUS MEKAY KOHTaKTaMu «24» u «26» mepBoro
uHTepdeiica u KoHTakTaMu «27» U «29» Broporo uHTepdeiica Ha AajabHEM MO TOMOJIOTUU CUETYUKE
IpyU NOAKIIOUEHHOM IIpeoOpa3oBaree uHTepdelica, BKIIOYEHHOM CUETYHKE U IIPH OTCYTCTBUU OOMEHA
[0 KaHay CBSA3M JOJDKHO ObITh He MeHee 0,3 B. IonsipHocTs HampspkeHHs JOKHA COOTBETCTBOBATH

YKa3aHHOU Ha CXEME.

Pucynok B.1- Cxema noakitoueHus CY€TYUKOB K KOMITbIOTEPY uepe3 untepgeiicsl RS-485

TE2000

Pykoeoocmeo no sxcnnyamayuu. Yacms 1
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Kommnsrotep

USB YCO-2

CueTuuk

OrnroniopT

Pucynok B.2- Cxema nogk/II04eHUs CUeTUYHMKA K KOMITBIOTEPY Yepe3 ONTONOPT

Komnsrotep KaGens [IpeobpazoBarens

USB uHTepdeiica
UsBropr [ MH-2T

Data+ Data- GWG

g o Q{
Cuetunk Nel Cuyerunk Ne2 Cuerunxk NeN
(%)} %) %)
T ) T ° T ° A(+) B(-) GWG
0B * * 15 14 16
~ 11L
0 > Sl S Mogem PLC
® ® A o Q 12N M-2.01(T)

[Ipumeuanue — B nmannoit cxeme PLC-momem M-2.01(T) ucnombs3syercss kak OazoBas
CTaHIIUs, K KOTOPOU JOJDKHBI oAKmouatbes PLC-MoaeMbl CUETUMKOB.

Pucynok B.3 - Cxema moaxIr0ueHust CYETINKOB K KOMIbIOTepy uepe3 PLC-momem

M-2.01(T)
Kommbrorep Tepmunan Cueruuk
TE121.02
USB I—{ YCO-2T
>( ) (| Onromnopt TE2000
a)
Komnerorep Kabesn Mogem ISM Cuetuuk
USE USB L M-4.02(T)
+ USB TE2000
0)
Pucynok B.4 - Cxema noJkitoueHus CU€TYMKa K KOMIBIOTEPY Uepe3 TepMUHAT WU
paguoMoaemM
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Cers Ethernet npeanpusitust (uexa)

KommbroTtep

Ethernet

1

<=

Wi-Fi

1

> ]

L <]

Ethernet

Mapupyrusarop
TL-W841N

CueTunk

TE2000

Pucynok B.5 - Cxema nonkiroueHus cu€rurka K komietotepy uepe3 Wi-Fi-kommyHukaTop

KomneroTep

Ethernet

Ethernet-xabenn

[ <]

(> ]

CueT4uk
TE2000

Ethernet

Pucynox B.6 - Cxema moaxiroueHus cuéTyrka K KOMIbIoTepy uepe3 Ethernet-momem

T

ZigBee 2,4 I'Tu
Koopaunarop Cuerunk
Mogem ISM TE2000
M-4.03(T).1.012
RS-485_]
_‘ RS-485
KommbroTep [IpeoOpa3zoBa-
Kab6ems —
USB
use | < ———1 > | wunrepdeiica
[MN-2T
RS-485 —

<=

1

Pucynok B.7 - Cxema moakiroueHus cuérurka ¢ ZigBee-momeMoM K KOMIIBIOTEPY Yepes3
koopaunarop M-4.03(T).1.012
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[Tpunoxenue I
(cipaBoYHOE)

Coo0mmenus 06 ommoOKax U pexUMax YIpaBICHUs HArpy3Koi

Ta6muma I'.1 - Coobmenus 06 ommoKax U CocoObl UX YCTPaHEHUS

Howmep Onucanue Crnoco0 ycTpaneHust
OIIMOKHU
E-01 Huskoe Hampspkenue Oarapeu BCTpo- | PeMoHT wmim 3amena Oaraped Ha dKC-
€HHBIX YacoB IJTyaTanuu
E-02 Her oTBeTa 0T BCTpOEHHBIX YaCOB PemonT *
E-03 Yachl He MHULUATU3UPOBAHBI 3amucarb BpeMs uepe3 uHTep(heicsl CBsi-
31
E-05 HeucnpaBna »sHepronesaBucumasl na- | PeMoHT
MATh TEKYIIUX MJaHHBIX, CTaTUCTUYe-
ckux maHHbIX [TKD
E-06 HeucnpaBua bsHepronezaBucumas ma- | PeMoHT
MSTh YYTEHHOW SHEpruu (apXuBbl)
E-07 HeucnpaBua bsHepronezaBucumas ma- | PeMoHT
MATh IapaMeTPOB IMOJIb30BATENsA, pac-
MUCAaHUI, U YYTEHHOW SHEPruu (apxu-
BbI)
E-08 HeucnpaBua bsHepronezaBucumas ma- | PeMoHT
MsiTh poueid Ne 3 u Ne 4
E-09 Ommnbka KOHTPOJIBHOH CyMMBI MeTpO- | PeMoHT
JIOruYecku HezHauyuMoi vactu [10
E-10 Ommbka MaccuBa KanuOpPOBOYHBIX KO- | PeMOHT
3¢ (HULIMEHTOB U 3aBOJCKUX IapameT-
poB
E-13 HeucnpaBHa »sHepronesaBucumas ma-
MsATh npoguieit Ne 1 u Ne 2
E-14 Omnbka KOHTPOJILHOW CyMMBI 3arpy3- | PeMoHT
guka BOOT
E-15 Omunbka KOHTPOJIBHON CyMMBI MeTpo- | PeMoHT
Joru4yecku 3Haunmon yactu 110
E-17 Ommubka cereBoro ajapeca cyeTdyMKa | 3amucarh ajpec uepe3 MHTepdench cBs-
(KOpOTKOT0 U PacIIupeHHOT0) 3u. [Ipu ommbke KOpOTKOro aapeca uc-
IIOJIB3YETCSl alpec MO yMOI4YaHuio 255.
[Ipn ommbke pacmMpeHHOro ajpeca Hc-
HOJIB3YETCSl aipec MO0 yMOJIYaHUIO, paB-
HBII CEpUITHOMY HOMEPY CUETUHKaA
E-18 Omunbka MaccuBa NpOrpaMMHUPYEMBIX | 3amucaTh MporpaMMupyemble (iaru ye-
¢bnaros pe3 unHTepdelicel cBa3u. Ilpu ommbke
UCMOJb3yeTCsl KOHUTypalus Kak IpH
BBIXOJI€ C IPEPUITHSI-U3TOTOBUTENS
E-19 Ommbka TeKyIero ykasateyss mMaccuBa | MaunmanmsupoBat MaccuB  Mpouis
npoduns mourHOCTH Ne 1 MorHocT Ne 1 (¢ moTepeid TaHHbIX )
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[Tponomkenue Tadbmuipl .1 - CooOmieHust 06 ommoKax U CrocoObl MX YCTPpaHEHUS

Howmep Onucanue Crioco6 ycTpaneHus
OLIMOKHU
E-20 OmmbKa TeKyIero ykasareis MaccuBa | MHuImanu3upoBat MaccuB  Mpouis
npoduiis momrHOCTH Ne 2 MorrHocT Ne 2 (¢ moTepeid TaHHbIX )
E-21 Ommbka mapoJsieit Joctyna 3anucarb Mapojb MEPBOrO YPOBHS J10C-
Tyna uepe3 wuHTepdeiicel cBszu. [lpu
OLIMOKE MCIOJIb3YETCsl Mapoiib MO YMOJI-
YAHUIO
E-23 Ommbka apXMBOB MaKCUMyMOB MoII- | OYHCTUTh apXUBbl UHTEPBAJIbHBIX HIIU
HOCTH 110 MaccuBy npoduist Ne 1 MECSYHBIX MAaKCHUMYMOB MOIITHOCTH II0
MaccuBy mpoduurst No 1
E-24 Ommbka apXxMBOB MakCUMyMOB MoIl- | OYHCTUTh apXUBbl UHTEPBAJIbHBIX HIIH
HOCTH 110 MaccuBy npoduis Ne 2 MECSIYHBIX MAaKCUMYMOB MOIIHOCTH IIO
MaccuBy npoduist Ne 2 (c morepeit paH-
HBIX )
E-25 Ommbka apXxuBOB MakKCUMyMOB MoII- | OYHCTUTh apXUBbI WHTEPBAJIbHBIX HWIIH
HOCTH 110 MaccuBy mpoduis Ne 3 MECSYHBIX MAaKCUMyMOB MOIIIHOCTH IIO
maccuBy npoduisg Ne 3 (c morepeii naH-
HBIX)
E-26 Ommbka mapaMeTpoB HACTPONKM HH- | 3amucaTh MmapaMeTpbl Yyepe3 uHTepdeich
tepdeticoB RS-485 csi3u. [Ipu ommOke Mo ymonyaHHio uc-
noJp3yeTcsi ckopocTh 9600 Out/c ¢ Ou-
TOM KOHTPOJISI HEYETHOCTH
E-27 Ommbka MaccuBa MapamMeTpoB U3MEpH- | 3amucarh MapamMeTpbl U3MEpPUTENs Kaude-
tens [TKD mo TOCT 13109-97 CTBa 4epe3 MHTePQeiChl CBA3H
E-28 Ommbka MaccuBa MacOK MHIMKALIUU 3anucaTh MacKd WHIUKAIUU 4Yepe3 HH-
TepQeiChl CBAZH
E-29 Ommbka maccuBa KoH(purypamuu wuc- | 3anucath KOH(QUTYPALMIO HCIBITATENb-
MBITATEIFHBIX BBIXOJOB M IM(POBBIX | HBIX BBIXOJOB M MH(PPOBBIX BXOJOB Uepe3
BXOJIOB uHTepdeiicel csa3u. Ilpu ommbke ycra-
HAaBIIUBACTCS PEXKUM (HOPMUPOBAHUS HM-
MyJIbCOB TEJIEMETPHH KaK IMPH BBIXOJE C
TIPEANTPUSATHSA-H3TOTOBUTEIIS
E-30 Ommbka BpeMeHH Tepexoja Ha CEe30H- | 3amucaTh MapaMeTphl Mepexoaa Ha ce-
HOE BpeMs 30HHOE BpeMsi uepe3 HHTepeiCh CBSI3U
E-31 Ommbka mapameTpoB ympaieHus Ha- | [IpousBectu koHpUTypupoBaHUE pPEXU-
Ipy3Koi MOB yIpaBiieHUs Harpy3koi. [Ipu omm6-
K€ YIpaBJICHWE Harpy3Kol HE MpPOU3BO-
JTATCSI
E-33 Ommbka mapameTpoB apxuBa cTaTH- | OUUCTUTH apXHWB CTATHCTHYECKUX JaH-
CTHYECKHUX JaHHBIX I[IKD no | Heix [TIKD (c moTepelt JaHHBIX)
I'OCT 33073-2014
E-35 Ommbka OTHOTO WM HECKOJNBKUX ap- | OYHCTUTh BCE apXHWBBI YYTCHHOW JHEp-
XUBOB YUYTEHHOMN YHEPIrUn UM (C TOTepeil TaHHBIX)
E-36 Ommbka mapaMeTpoB U3MEPHUTENs Mo- | 3amucaTh MapaMmeTpbl HU3MEpPUTENs TO-
Tepb Tepb Yepe3 HHTepderch CBI3N
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[Tponomkenue Tadbmuipl .1 - CooOmieHust 06 ommoKax 1 CrocoObl MX YCTpaHEHUS

Howmep Onucanue Crioco6 ycTpaneHus

OLIMOKHU

E-37 OmmbKa TeKyIero ykasareis mMaccuBa | HuImanu3upoBat MaccuB  MpOuis

npoduiist Ne 3 No 3
E-38 @uar noCTyIUICHHS IUPOKOBEUIaTeNb- | JTO HE OIKUOKA, HE UHUIIUPYETCS], IPH-
HOT'O COOOIICHHS CYTCTBYET B CJIIOBE COCTOSIHUS IIPH UTe-
HUU yepe3 UHTep(enChl CBI3U
E-39 Her uzmepsiembIx HanpsbkeHu# (padota | 10 He omubKka. ITO coollieHue o padbo-
OT Pe3epPBHOI0 UCTOUYHUKA ITUTAHUS) TE€ CYETYHKA OT PE3EPBHOTO HCTOUYHHUKA
MUTAHUS IPU OTCYTCTBUU U3MEPSEMBIX
HaIpsHKEHUN
E-40 @uiar annapaTHOM 3alIUTHI 3aIIMCH Ta- | DTO HE OMIKOKA, HE UHUIUPYETCS], IPHU-
MSATH KaJTUOPOBOYHBIX KOI(PPUIIMEHTOB | CYTCTBYET B CIIOBE COCTOSIHHS IPU UTe-
HUU Yepe3 UHTep(erChl CBSI3U
E-43 Ommobka TeKyIIero MaccuBa YHEPruu OuKCcTUTH BCE MACCHBBI SHEPruu (C Mmo-
Tepel apXUBOB YUTEHHOU SHEPTUN)
E-44 Ommbka wmaccuBa ko3(duienToB | 3anucath KodhhuIueHTs TpaHchopma-
TpaHchopMauu muu  depe3 uHTepdeiicel cBsizu. [lpu
OLIMOKE HUCHOJB3YIOTCS €IUHUYHBIE KO-
3G GUIMEHTHI TpaHCHOPMALTUU

E-45 Ommbka mapamMeTpoB CYTOYHOro Mpo- | OYHCTUTh BCe MACCHBBI SHEPruu (C mo-

bwus Tepel apXHUBOB YUYTEHHOW YHEPTUM)

E-46 Ommbka mapamerpoB mnpoduis meca- | OYUCTUTH BCe MAcCCHBBI dHEPruu (C Imo-

LIEB Tepel apXUBOB YUYTEHHOW YHEPTUM)
E-47 Ommbka koHpurypauuu pacnpenene- | CkoHQUTrypupoBaTh pacmlpesesieHue Ma-
Hus mamsaTa ais npoduteit Ne 1, 2, 3,4 | martu npu nomoru [10 «Kondurypartop
COT-4TM»

E-49 Ommbka mapamMeTpoB MOJTH30BATEIIS: 3anucaTh yKa3aHHBIE TapaMeTphbl MOJIb-
Jlata Havyana pacyéTHOTO MEPUO/IA; 30BaTeNs uepe3 nHTepeics CBI3U
ITonp30BaTenbCcKass TOUHOCTD XO0Ja 4acoB,

HepI/IOIL YCPEAHCHUA BCIIOMOI'aTCIbHBIX
apaMeTpoB;
HaumenoBanue Touku ydera (16 6aiit);
HanmenoBanue Touku ydera (32 Gaiir).
E-50 OmmOka Tekyuiero ykasarens mMaccuBa | MHunmanusupoBaTb MaccuB  Ipoguis
npoduis Ne 4 Ne 4
E-51 OmmOka uepenoBaHusl (a3 Hampspke- | OTO HE OIIMOKa cueTYMKa. JTO OLIMOKa
HUS HNOJKJIIOUEHUs 1ened HampspkeHus. Ilo-
MEHSTh MECTaMH MpPOBOJIA HAIPSKEHHUH
¢az Bu C

E-53 OmmOka KOHTPOJIbHOIM cyMMbI U3MepHu- | 3anucath napamerpsl [IKD uepe3 uH-

tenst [1IKD mo 'OCT 32144-2013 TepQeiichl CBA3M

E-55 Ommbka mapameTpoB Mpous JeT O4YHUCTUTH BCE MACCHBBI DHEpPruu (C To-

Tepell apXWBOB YUYTEHHOU YHEPTHUH )
E-57 OmmOka MaccuBa pacmucaHHsl Ipa3j- | 3amucaTh pacnucaHue depe3 MHTepdei-
HUYHBIX JTHEH CBI CBSI3U
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[Tponomkenue Tadbmuipl .1 - CooOmieHust 06 ommoKax U CrocoObl MX YCTPpaHEHUS

Howmep Onucanue Crioco6 ycTpaneHus

OLIMOKHU

E-58 Ommbka MaccuBa TapudHOTo pacmnuca- | 3anucarb TapudHOE pacmucaHue dYepes
HUs uHTEepEiCH CBSI3U

E-59 Ommbka MaccuBa CHIHCKa TEPEHECEH- | 3amucarh CIHMCOK IEPEHECEHHBIX THEH
HBIX JHEU yepe3 UHTepQEiChl CBA3H

E-60 OmmOka pacnucaHus ympaBieHHs Ha- | 3amucaTh pacHUCaHHE YIpaBJICHUS Ha-
rpy3KOu rpy3Koi uepe3 uHTepdeiichl CBsI3u

E-61 OmmOka pacnucaHus MakKCUMYMOB | 3amMcaTh  paclMCaHHE€  MaKCUMYMOB
MOIIHOCTH MOIIIHOCTH

E-62 Ommbka 3anmucu B cektop FLASH ma- | Pemont
matu (ITpoduns Ne3)

E-63 Ommbka 3anmucu B cektop FLASH ma- | Pemont
matu (ITpoduns Ned)

[Ipumeuanue - CueTuuku ¢ OmMMOKaMHU, IOMEUYEHHBIMU CUMBOJIOM * OTHPABJIATH B PEMOHT,
€cJIi OIMOKA HETPEPHIBHO MPUCYTCTBYET HA MHAMKATOPE CUETYMKA U B €r0 CJIOBE COCTOSIHUSL.
Omun6xy, MOSABISAIOLIMECS B 3alIUCAX CTATYCHOIO JKYpHalla U CHSTHIE CUCTEMON peaHMMaluu
CUETUMKA, HE TPEOYIOT pEMOHTA CUETUHKA.

TE2000
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Ta6muma I'.2 - CoobiieHus pexxuMOB yIpaBIICHUS Harpy3Kon

Co00- Onucanue

HICHUS

OFF-01 | OTkmroueHne Harpy3KH OnepaTopom

OFF-05 | OTkiroueHre Harpy3k MPU MPEBBINICHUH TEMIEPATyphl BHYTPH CUETUYHMKA 3HAYE-
Hus +80 °C

OFF-11 | OTkiroueHre Harpy3Ky IPH MPEBBINIEHUN JTMMHUTA MOIITHOCTH P+

OFF-13 | OTkmnroueHne Harpy3KH Mo paclyuCaHuIO YIIPABICHUIO HATPY3KOH

OFF-15 | OTkitoueHre Harpy3Ky MPpH MPEBBIICHUN HAIPSDKCHHUS CETH BEPXHETO MOPOrOBOTO
3Ha4yeHus B ¢asze 1

OFF-16 | OTkiroueHue Harpy3Kd MpY CHUOKCHUW HANPSDKCHHS CETH HIDKE HUXKHETO TOpPOTo-
BOTO 3Ha4YeHus B (paze 1

OFF-27 | OTkmroueHne Harpy3KH MpH NPEBHIICHUH JUMUATA MOITHOCTH P-

OFF-29 | OTkiroueHnre Harpy3Ky IPH MPEBBITICHUHN JTMMHUTa MOITHOCTH Q+

OFF-31 | OTkmroueHne Harpy3KH Mpy NPEBHIICHUH JUMUTA MOITHOCTH Q-

OFF-33 | OTkiroueHue Harpy3Ky MPHU IPEBHIIICHUN HAMIPSDKEHUS CETH BEPXHEro MOPOroBOro
3Ha4YeHus B ¢aze 2

OFF-34 | OTkiroueHre Harpy3Ku MpU CHUKEHUH HAMPSDKEHUS CETH HUKE HUIKHETO MOpPOro-
BOTO 3Ha4YCHHS B (paze 2

OFF-36 | OTkiroueHue Harpy3KH MPU MPEBBIIIEHUH HAMIPSHKEHUS CETH BEPXHEro MOpPOroBOro
3HaueHus B (aze 3

OFF-37 | OTkiroueHre Harpy3Ku MpU CHUKEHUH HAMPSDKEHUS CETH HUKE HUIKHETO MOpPOro-
BOTO 3Ha4YeHHs B (paze 3

OFF-45 | OTxiroueHue Harpy3KH 1Mo JUMHUTEPY MOIIHOCTH (IIPH MPEBBIIIEHUH TPOrPaMMHU-
pyeMoro nopora MrHoBeHHoi MomHocTH (P, Q, S) TpexdasHoii cuctemsl 3a mpo-
IrpaMMHPYEMBbIid HHTEPBAJI BPEMEHH )

OTKJII0YeHHE HATPY3KU MPU MPEBBIICHUH JIUMUTA SHEPTUU 33 CYTKH

OFF-48 | A+ no cymme tapudon

OFF-49 | A+ no rapudy 1

OFF-50 | A+ o Tapudy 2

OFF-51 | A+ o tapudy 3

OFF-52 | A+ no tapugy 4

OFF-57 | A- o cymme Tapugos

OFF-58 | A- o Tapudgy 1

OFF-59 | A- o tapudy 2

OFF-60 | A- o tapudy 3

OFF-61 | A- no Tapudy 4

OFF-66 | Q+ no cymme tapuon

OFF-67 | Q+ no tapudy 1

OFF-68 | Q+ mo Tapudy 2

OFF-69 | Q+ nmo tapudy 3

OFF-70 | Q+ mo Tapudy 4

OFF-75 | Q- mo cymme Tapugos

OFF-76 | Q- o tapudy 1

OFF-77 | Q- o Tapudy 2

OFF-78 | Q- o tapudy 3

OFF-79 | Q- mo Tapudy 4
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[Tponomkenue Tabmuipl .2 - CoolbieHus: pe>kMMOB YIIPaBJICHHUS Harpy3Kou

Co06- Onucanue
HICHUS
OTxroueHre Harpy3KH IIPpU MPEBbIILIEHUH JUMUTA SHEPIHH 332 PACUETHBIN EpUOJ

OFF-84 | A+ no cymme tapudoB

OFF-85 | A+ o tapudy 1

OFF-86 | A+ mo tapudy 2

OFF-87 | A+ o tapudy 3

OFF-88 | A+ o rapudy 4

OFF-93 | A- o cymme Tapugos

OFF-94 | A- o Tapudy 1

OFF-95 | A- no tapudy 2

OFF-96 | A- o rapudy 3

OFF-97 | A- o Tapudy 4
OFF102 | Q+ mo cymme Tapudos
OFF103 | Q+ mo Tapudy 1
OFF104 | Q+ mo tapudy 2
OFF105 | Q+ mo Tapudy 3
OFF106 | Q+ mo Tapudy 4
OFF111 | Q- mo cymme tapudon
OFF112 | Q- mo tapudy 1
OFF113 | Q- mo Tapudy 2
OFF114 | Q- o tapudy 3
OFF115 | Q- mo Tapudy 4
OFF-120 | OtkiroueHue Harpy3KH 10 Hayally YTPEHHHUX IPaXKIaHCKUX CyMepeK
OFF-123 | Otkitouenne Harpy3KH 10 MPEBBIIICHAI0 MAaKCUMAIIBHOTO TOKA
OFF-129| OtkmtoueHne Harpy3Ku 1o BCKPBITUIO KOPITyca CUETYHKA

OFF-132 | OTtkitodueHne Harpy3KH 10 BCKPBITHIO KPBIIITKH 32KHMOB

OFF-135| OtkitoueHue Harpy3KH 10 BCKPBITHIO KPBIIIKK O0aTapeHHOro oTceKa
OFF-139 | OTtkiroueHne Harpy3KH 10 JIMMUTEPY MarHUTHOTO TTOJISI

OFF142 | OtkimroueHne Harpys3ku IO JIMMUTEepy HebajlaHca CyMMBI (pa3HBIX TOKOB M TOKa B

HYJIEBOM IPOBOJIE

OFF-145 | OTtkrouenue Harpy3KH 10 JIMMUTEPY TOKOB

OFF-148 | OtkitoueHue Harpy3Ku 10 JIMMUTEpY HanpsKeHUH
OFF-On | Pa3penienne BKIIOUEHHUs] HAarpy3KH KHOIIKaMU YIPABJIECHUs CUETUYUKA

TE2000 Pyxosodcmeo no sxcnayamayuu. Yacme 1 109




7D 000 «TEXHOPHEPIO»

Tabmuma I'.3 - Coobmenus o (akTax BCKPBITHSA JICKTPOHHBIX IJIOMO Ha KOPITYCE M KPBIIIKE
3a)KMMOB CUETYMKA U PakTax HapymieHus napamerpos [1KD

Coo0ute- Ornucanue
HUS
Att-01 OTKpBITHE KPBIIIKU 32)KHMOB
Att-02 BckpriTne cuetunka
Nupukanus HapyuieHus MiHAUBUAyaIbHbIX [TKD:

Att-03 yactoTta cetu (F) Boie ycranosiaennoro 11713
Att-04 yactora cetu (F) Hmke ycranosnennoro 1713
Att-05 HanpsbkeHue ¢asnl 1 (Ua) Beime ycranoBinernHoro [1]13
Att-06 Hanpspkenue ¢assl 1 (Up) Hioke ycranosiennoro [1/13
Att-07 Hanpsbkenue ¢assl 2 (Ug) Boiie ycranosienHoro 11713
Att-08 Hanpspkenue ¢asbl 2 (Ug) Hke ycranoiennoro 1113
Att-09 Hanpsbkenue ¢assl 3 (Uc) Boime ycranosiennoro 11713
Att-10 Hanpsbkenue ¢assl 3 (Uc) Hmwke ycranoBiennoro 11713

Att-11 npeBbIIeHHs MeX(a3HOro HanpspkeHust Mexay 1 daszoii u 2 dazoi(Uag)
Att-12 NOHIKEHHOE MekasHoe HanpspkeHre Mexay 1 dasoii u 2 azoit(Uag)
Att-13 npeBbIIeHHUs MeXK(a3HOro HanpspKeHus Mexy 2 dasoit u 3 dazoi(Upc)
Att-14 HNOHIKEHHOE MeKba3Hoe HanpspkeHne Mexay 2 dasoii u 3 dazoii(Upc)
Att-15 npeBbIICHHs MEXK()a3HOro HaNpsHKEHUS Mexay 3 daszoii u 1 pazoi(Uca)
Att-16 NOHMKEHHOE MeK(asHoe HanpshkeHne Mexay 3 Bhazoit u 1 dazoit(Uca)
Att-17 BekpbiTe Kpbliky 6aTapeHOro oTceka

Att-18 Bo3snelicTtBue MarHuTHOrO 10JIs1 NOBBIIEHHOW MHIYKIIUU
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[Tpunoxenue /|
(cipaBOYHOE)

[TocnenoBaTenbHOCTh COOPKHU CUETUMKA HAPYKHOM YCTaHOBKU

BuHm B2.M4-69x10.32.J71C59-1.136
rOCT 17473-80

IWaii6a 411 6p.KMy3-1.136

_[OCT 10450-78

‘-.\ Lilat6a A 4.32.J1C59--1.136
rOCT 10450-78

Lllypyn camopes ¢ nomnykpyanoli 20/108Kol
M4.2x13.32.J71C59-1.139 ¢popma C DIN 968 Llisennep
®P[]C.745342.001

Yeonok
®P[]C.746122.007

Cyuemyuk

\

Cyemyuk
oK

Cuemuyuk

e B

lWoz 1 Waz 2 Waz 3
Cyemuyuk

CmeHa 30aHus

Oriopa

Cuemyuk

[obenb-28030b hacadrs
KAT N 10x100

oz & Waz 5
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