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OnA OB bEKTOB T'A30OPACIPEAENEHUA ¢
PA3OEJINTENIbHBIMA

UCKPOBbIimn PA3PAOHUKAMMU
(MCKPOPA3PAOHUK) n

KOHTPOJIbHOU3MEPUTEJIbHbIMU NMYHKTAMU



N301NPYHOLLNE
MOHOJNTHBIE MY®ThI

(3NeKTPON30NMPYIoLLNe BCTABKM)

V3onnpyrowjas MOHONNTHAA MygTa (371eKTPOU30NPYIOLLAas BCTABKA) — HEPasbemMHoe Tpy6onpo-
BOJIHOE n3zenne, 06eCrneynBaroLLee N1eKTPUIeCKoe pa3beNHEHNE y4acTKOB TPy6OIpoBOAA.

PGKOMGH,[I,yeMbIe MeCTa YCTAHOBKW:

— Ha rpaHmnLax y4acTkoB (CEKLU) 31eKTPOXMMUYECKON
3aLmMThl TPY6ONPOBO0B

— Ha rpaHuLax y4acTkoB COOCTBEHHOCTU, B T.4. pasbe-
JVHEeHns oT Tpy6onpoBo0B-0TBO/0B

— Ha rpaHuLax y4acTkoB TpybonpoBoaa ¢ pasnnyHbimMu
TUNamMN 1 Ka4eCTBOM 3aLLUTHBIX MOKPbITWIA, pa3nuny-
HbIMK cucTeMamn IX3 UK 3HaYUTENbHbIM U3MEHe-
HUEM YAEnbHOro 3NeKTPOCONPOTUBNEHNUS TPYHTA, B
T.4. MeX[y HaA3eMHbIMM 1 NOA3EMHbIMI y4acTKaMu

— Ha KOHUAX 30Hbl AEACTBUS GNYXAAOLLMX UK Tenny-
PUYECKNX MOCTOSHHBIX TOKOB WMNIN NEPEMEHHOr0 Ha-
NpsHKeHns

— Ha rpaHuuax nepexofoB MHOFOHUTOYHbIX TPY6ONpo-
BOZI0B 4epe3 BOAHbIE Mperpagbl

— Ha rpaHuLe pasaena ¢ He3alULLEHHbIMW UK 3a3eM-
NEHHbIMW MOA3EMHbIMI COOPYXXEHUAMMU UNK 060pY-
JI0BaHNEM

— B MECTax COBAMHEHMUS CKBOXMH  MOA3EMHbIX
HedpTexpaHunuLL, ¢ LWneindam CKBOXXUH 1 Apyrumun
TpybonpoBoaamu

— B Jpyrux MecTtax, TPeOyLnX 3NeKTpUYecKoro
pasaenexus TpybonpoBoaa

leorpachusi NOCTaBOK U30AUPYIOLLUX MOHOMNUTHBIX MydDT
nponssoactea 3A0 «TpybonpoBOAHbIE CUCTEMbI W
TEXHONIOrMK» MpeACTaBieHa NPOEKTaMi Ha TEPPUTOPUM
Poccuickoin ®epepauum:

— «Poccus - Typunsa»

— «fiman — EBpona»

— «boBaHeHKOBO — YxTa»

— «(CaxanuH — XabapoBcK — BnaamBocTok»

— «Guna Cnéupmn»

— «GPTO — Topxok»

— «AYMMOBCKOE MECTOPOXKEHNE»

— «KOBBIKTUHCKOE MECTOPOXEHNE»

— «YaaHAMHCKOE MECTOPOXIEHME»

— «(GeBepo-EBponelickui rasonposoj»

— «H)xHO-EBpOMenicknii ra3onpoBof»

— BapaHfenckun HetpTAHOM TepMUHaT;

— Jlegoctoiikas  HedptAHaa  nmnarcpopma  JICM-1
MecTopoxzeHus um. 0. KopyaruHa

— TepmuHan no npuemy, XpaHeHuo U perasudmkaLmm
CXIDKEHHOr0 npupogHoro rasa (CMNr) B KanuHuh-
rpagckon 0651actu

— [lporpamma rasudukaunu pernoHos Poccuu

a TaKkKe NPOeKTaMi 3a Py6eoM




OCOBEHHOCTW
N NPENMYLLECTBA
KOHCTPYKL I

1

KOHCTPYKLUMS WM30NNPYIOLLEN MOHOSIUTHON MYydIThI
(3MeKTpon30NMpyHIOLLE BCTaBKW) 06s1afaeT Crno-
COOHOCTbIO BbIAEPXKNBATL BbICOKME MEXaHUYECKIE
HarpysKku

INEKTPON30NUPYIOLLME COEAMHEHUS Pa3paboTKi K
nponssoactea 3A0 «Tpyb0onpoBOAHbIE CUCTEMbI W
TEXHOOrMK» CNOCOBGHBI BOCIPUHUMATL HE TONIbKO
BbICOKOE BHYTpPEHHee [aBneHue (B CTaHAAPTHOM
ucnonHeHum po 40 Mra) n ero KonebaHus, HO U U3-
rnoatoLme 1 KpyTaLMe MOMEHTbI, @ TAKXKe UX KOM-
OMHaLMN, BO3HMKAIOLLME HA y4acTKe TpybonpoBoaa
B MPOLIECCE ero aKcnsyatawum

HeoOXoaumble  MPOYHOCTHbIE  XapaKTepuUCTUKM
3aKnajblBaloTcs Ha 3Tane KOHCTPYWPOBaHMS
N NOATBEPXAAIOTCA PACYETHbIMU 0OOCHOBAHM-
AAMI, OCHOBAHHbIMW KaK Ha MHXEHePHON MeTo-
anke (ASME BPVC.VIILI u TOCT 34233.4-2017),
TaK M Ha KOHEYHO-3/IEMEHTHOW MOJeNu 3snek-
TPOM30/MNPYIOLLEr0 COeNMHEHUS, Y4UTbIBAOLLEN
KOHTaKTHOE B3aUMO[EIICTBIE 3/IEMEHTOB BHYTPY
BCTaBKM

Vi3onupytoLLye MOHOMUTHbIE MYQOTbI (3/18KTPOM30-
NNPYIOLLNE BCTABKM) BbIAEPXNBAIOT CregytoLLme
UCMbITaHNS 63 HapyLUEHWUS MPOYHOCTM, repMeTiy-
HOCTM U SU3NEKTPUYHECKMX XapaKTepUCTUK:

— Bo3gelicTeue NPo6HbIM BHYTPEHHUM FMAPaBY-
yeckum pasneHuem (1,5 Ppao)

= BO3}18|7ICTBI/IG BHYTPEHHUM  MHEBMATU4eCKUM
nasnexuem 0,6 MIMa (6 krc/cm?)

— Unknuyeckoe BosaencTene (N=40 LMKNOB) BHY-
TpeHHUM aasnexunem ot 1,0 MIMa go 85% ot Pucn

— COBMECTHOE [AE/iCTBME BHYTPEHHEr0 ruapaBiiui-
YeCKOr0 [aBMeHWs W U3rnbatoLLiero MoOMeHTa
(COBMECTHOE [JEe/iCTBME BHYTPEHHEr0 AaBNEHMS
Ppa6 u narmbaroLiero MomMeHTa, npu KOTOPOM
CyMMapHble NPOAOSbHbIE HAMPSKEHNWs B na-
Tpy6Kax COCTaBAT He MeHee 75% OT npejena
TeKy4ecTn matepuana)

— CoBMEeCTHOE [eMCTBNE BHYTPEHHEro ruppas-
NINYECKOTO [AaBNEHUS W KPYTALLEro MOMeHTa
(COBMECTHOE [JeliCTBME BHYTPEHHEr0 AaBfeHMs
Ppa6 u KpyTALLEro MOMEHTa, Npu KOTOPOM B Na-
Tpy6Kax BO3HUKAKT HANPsXKeHU He MeHee 5%
0T Npejesia TeKy4ecTu matepumana)

— Uwuknunyeckoe Bo3geiicTaue (=105 x T LnKIoB)
BHyTpeHHUM fAasneHnem o1 1,0 Mla no Ppas,
rae T — pacyeTHblid CPOK CYXXObl B rofax

— [laBneHue paspyLieHuns He MmeHee 2,2 Ppa6

— QOceBas Harpyska, aKBMBaneHTHas 75% npegena
TeKy4ecTu matepuana Tpybonposoga

[puMeHeHNe [BYX TOPLEBbLIX KOJNbLEBbIX AM3NEK-
TPUYECKNX KOJew, (HA PUCYHKE BbIAeNIeHbl KpaCHbIM
L1BETOM) 06€CneymBaeT NpoYHOCTb COEAUHEHNA NPN
BO3/EMCTBUM KaK CXXUMAIOLLINX, TaK PacTATMBAOLLMX
Harpy30K, BOSHNKAKOLLIX B TPYOONPOBO/E B NPOLIEC-
ce akcnnyaraLmm

3anateHToBaHHas U-o6pa3Has cuctema [BOHOrO
YMI0THEHUS 06/1a0aeT YHUKaNbHbIMU FrepMeTU3npy-
LMY 1 OUBNIEKTPUYECKUMI CBOWCTBAMM 1 UMEET
PAL KOHCTPYKTUBHBIX W TEXHOMOMMYECKNUX MPenmy-
LLECTB MO CPaBHEHWIO C CMCTEMamMu YMJIOTHEHUS,
MCMOJb3YHOLLIMMIN KOJbLIA KPYFTIOrO CEYEHNS:

— 0TCYTCTBUE 3¢pCheKTa B3PbIBHOM AEKOMMPECcCHM

— BO3MOXHOCTb MPUMEHEHUS B YCIIOBUAX BbICOKO-
ro gasnenus (2o 100 MMa)

— BO3MOXHOCTb MPUMEHEHUS MPU MOBbILLEHHBIX
MEXaHWN4YeCKMX Harpy3Kax (pacTskeHue, cxxartue,
n3ru6, Kpy4eHue)

— BO3MOXHOCTb M3rOTOBMEHNS My(T 60MbLLNX
AnameTtpos (fo 3300 mMm)

MCHOﬂbSyeMble B KA4€CTBE YNJIOTHEHWI PE3NHO-TEX-
HUYeCKue naenus obnagaroT YHUKaJ1IbHbIMW Xapak-
TEPUCTUKAMK, MNO3BONAOLWNMN HE OrpaHn4nBatb
JI1anasoH NPUMEHeHNUs U30NUPYHLLUX COeINHEHMWIA:

— Temnepatypbl  3Kcnayatauuu U XpaHeHus
o1 -60 10 +120 °C

— CTOMKOCTb K B3PbIBHON AEKOMMPECCUN

— CcToMKOCTb K H,S



N30/INPYIOLWME MOHOJINTHBIE MY®TbI
(3N1eKTpon3oAVpYIOLLME BCTaBKM)

A3onmpytoLLme MOHONUTHbIE MY(ThI (3N1EKTPON30NNPYIOLLINE BCTABKMN)
0nd MATUCTPANBbHBIX W TTPOMBICJT0BbIX TPYBEOIMPOBO/IOB,
TEXHOJIOTNHECKWX TPYBHbIX OBBA30K

TeXHWNYECKIE XapaKTepUCcTUKM

PABOYEE JABJIEHVE — 10 40 Mla

HAPY>XHbIIA OVAMETP TPYEOMPOBOJA
— 0T 12 mm [0 1420 mm

AJIEKTPWUYECKOE COMPOTWBIIEHUE
HA BO3YXE MNP HAMPAXXEHIIN 1000 B
MOCTOAHHOI O TOKA — BOJIEE 5 MOm

AVINEKTPUHECKASA MPOYHOCTb

CTpyKTypa ycrnoBHOro 0603Ha4YeHus — BOJIEE 5 kB
U30NUPYIOLLIE MOHONUTHON MYdThI L
no TV 3647-006-93719333-2009: TEMMEPATYPHbIV NAMA30H 3KCMJTYATALIANA:
MMM_XX_Y_ZZ T e KITMMATWYECKOE UCTOMHEHNE «Y»
» THE: — 0T -40°C [10 +60°C
1 — MM - u3onupytoLias MOHOUTHAA MyddTa
2 — XX — HapyXHblil guametp natpy6kos (DH), MM o KIUMATWHECKOE NCMNOJTHEHUE «XJ1»
3 - YY — pabo4yee aasnenue (Ppa6), MIa - 0T -60°C 40 +60°C
4 — 77 — knumaruyeckoe ucnosnHerue (Y unu XJ1)
‘ A
s# DH — HapyXHblii fuameTp natpyoKos, Mm
= Ppa6 — pa6oyee fasneHue, Mla
? S — TONLMHA CTeHKM NaTpybKoB, MM
3 T T T T T T i DQ”j D — nameTp CUOBOO 3IEMEHTA, MM
- A- ONNHA CUNOBOT0 3/ieMeHTa, MM
‘ L — pnnna UMM, mm

M — macca IMM (6e3 y4eta nokpbITus), Kr

M3onupytoLime MoHONUTHbIE MydTbI Pacuét Hanps»eHHO-AethOopMUPOBAHHOO
Ha pabouee faBneHue go 1,6 Mla COCTOAHUA U30ANPYIOLLEN MOHOIIUTHOW MYdTbI




[abapuTHble pa3mepsbl 1 Macca
Hanbosee pacnpocTpaHeHHbIx Tunopasmepos MM

Knacc
e Ppa6, | npoyHocTu X
' Mma cTanu ’
natpyokoB

o«
=
=

Knacc
Ppab, | nmpoyHocTM
LIEL] Mra cTanu
naTpy6kos
9,8

4 8 8 450 5 98 .. 10 34 26 B0 163
32 160 5 8 100 600 6 16,0 14 455 320 1000 349
25,0 5 142 176 650 23 273 98 8 384 246 800 155
938 5 114 100 600 10 125 K52 14 400 284 1000 231
o 125 5 120 106 650 12 16,0 12 455 320 1000 320
16,0 6 122 114 650 14 5.4 8 425 23 800 159
250 6 140 150 700 21 98 12 450 280 850 246
98 KB 5 150 136 650 19 - 125 “8 6 4o7 316 1000 a2
89 160 6 156 150 700 23 16,0 19 480 276 1000 353
40,0 15 225 212 800 76 40, B 45 204 800 159
98 6 195 152 700 36 12,5 14 467 316 1000 316
108 125 6 197 164 700 38 54 . 10 56 20 1000 314
16,0 6 205 170 700 43 46 98 14 570 334 1000 440
Y 6 243 19 800 67 40 K52 9 540 232 1000 246
16,0 10 260 240 800 99 530 98 K60 14 670 326 1200 520
98 . 8 245 180 700 60 720 98 K60 17 875 426 1300 994
5y 160 16 265 200 800 101 8128 2845 K65 365 1180 772 2500 5100
4 . 6 2% 13 60 4 820 74 K60 16 972 406 1500 1083
98 6 246 176 700 55 5.4 15 1195 520 1500 1716
98 10 310 204 750 115 1020 = K0 125 50 1600 2525
168 125 K48 10 335 226 800 150 g 98 oy 29 1485 760 1800 4805
16,0 12 340 240 900 169 125 327 1500 710 1800 4765
54 6 305 180 700 73 54 232 1670 588 1900 4050
98 10 320 210 800 112 gy 38 KGO 32 1710 744 2000 6065
125 K48 12 325 220 900 126 118 379 1715 920 2000 7328
219 160 16 33 240 1000 178 118 K65 31,8 1715 920 2000 7081
30,0 2 40 400 100 511
12,5 5 12 314 210 800 111 ; ] l;/izlgﬁg:; :1’ gﬂacca HocAT cnpaBo‘ﬁnL;nt/; Xapakrep.
16,0 14 336 240 1000 170 ] pa3Mepr n macca J0J1IXKHbI HOﬂTBep)KﬂaTbCﬂ B mcte

COrNIacoBaHus npu 0QHOPMIEHNN 3aKasa Ha U3roTOBIEHNE/NOCTABKY.

WcnbiTaHWA Ha cOBMeCTHOe aelicTBue WcnbiTaHnA Ha coBMeCTHOe pelicTBre
BHYTPEHHEero AaBJieHNA n 13rmbatoLLero MoMeHTa BHYTpeHHero gaBjieHunAa N KpytAalwero MOMeHTa

WH_{

-
—
-
—
=
PR

——
—
——
—
ST
Pa—
j—
—
—
—
p—
——
—
e
]
—
—




N30JINPYIOLUME MOHOJIUTHBIE MY®ThI
(anexkTpoun3onupytoLme BCTaBKN)

Jdnektpousonupytowme coeamnenmns (3NC)
[J151 O6bEKTOB FA30PACIPELEJIEHNA

Ha pa6oyee pasnenne go 1,6 Mlla, B Tom
Yucre C WApPOBbIM KPaHOM MIn (pnaHLeBbIM
COEJJMHEHMNEM

TexHNYecKne xapakTepucTuki

[abapuTHble pa3mepbl 1 Macca
Hanbonee pacnpoCTpaHeHHbIX Tunopasmepos NG

PABOYEE JABJIEHVE - o 1,6 MMa

HAPY>XHbI1 AVAMETP TPYEOMPOBOJA — 0T 12 MM
(Bna MyT C WapoBbiM KPaHOM [0 325 MM)

: HM _
MM
55 255

, MM
i15 22 342 6515 1,5

PO 26,9 B3I 6515855 2556

AJIEKTPYECKOE COMPOTWBJIEHWE HA BO3YXE
MPU HANMPAXEHI 1000 B MOCTOAHHOIO TOKA
—6onee 5 MOm

25 337 43 655 55 259,

32 424 5 82 86 300 32

OVNINEKTPUYHECKAA NMPOYHOCTb — 6onee 3,5 kB

TEMMEPATYPHBbIIA OWAMA30H 3KCIITYATALN:

o KINMATNYECKOE NCTMOJTHEHNE «Y>»
— 071 -40°C po +60°C

e KIMMMATWUYECKOE NCMOJIHEHNE «XT1»
- 071 -60°C po +60°C

CTpyKTYypa YCOBHOr0 0603Ha4YeHNS

40 483 5 99 90 400 52
50 57 6 99 90 400 6,3
65 76 6 114 118 440 93
80 89 6 114 118 440 104
100 108 8 180 120 440 195
125 133 8 200 132 500 32
150 159 8 240 134 500 37

200 219 10 305 180 700 68

250 273 10 364 220 800 120

300 325 10 425 236 800 182

3/IEKTPON3OMNMPYIOLLEro COeNHEHNA
no TY 3647-024-93719333-2016:

INC-XX-Y-2Z , e

ANC — aneKTpou3onupytoLLee coeuHeHNe

XX — HapyXHblil guametp natpy6kos (DH), Mm
YY — pa6o4yee agasnenue (Ppa6), MIa

ZZ — knumatuyeckoe ucnosiHenue (Y unm XJT)

M3onupyowasa MmoHonuTHaA MydTa Ha paboyee
nasnenuve 1o 1,6 Mla c nckpopaspaaHuKoM

400 426 10 540 280 900 202

500 530 12 668 310 1200 420

700 720 12 862 400 1300 665

DH — HapyXHblii fuameTp natpyoKos, Mm
Ppa6 — pa6oyee fasneHne, Mla

S — TOMILLMHA CTEHKN NaTpy6KOB, MM

D — anameTp CMI0BOr0 9N1eMeHTa, MM

A — nnnHa cunoBoro 3neMeHTa, MM

L — pnnna AUC, mm

M — macca JVC (6e3 y4eTa noKpbITUS), KI

M3onupytowan MoHonnTHaa MydTa Ha paboyee
Aasnenuve o 1,6 Mla c wapoBbIM KpaHoOM




A3onupytoLne MOHONUTHbIE MYy ThbI (3NIEKTPOM30NMNPYIOLLINE BCTABKN)

CHELWANBHOIO NCMOJIHEHNA

O6nactb npuMeHeHus

CTanbHble  TpybonpoBOAbl  ANS  TPAHCMOPTUPOBKMU
MPUPOAHOro rasa, ra3oBOr0 KOHAeHcata, HedTU W
HedTeNPOYKTOB (B TOM YUCHE C BbICOKMM COAEPKaHUEM
CepoB0J0OpPOAA), BOAbI, Napa, a TakKe MpOYMX rasoB U
YKUIKOCTENA.

TexHU4YecKne XxapakTepuCTUK

PABOYEE [JABJTEHVE — no 100 Mfla

HAPYXXHbIIA AUAMETP TPYBEOMNPOBOA
—0T1 12 mm go 3300 mm

ANEKTPUYECKOE COMPOTWBITEHVE HA BO3YXE P
HAMPAXKEHI 1000 B MOCTOAHHOIO TOKA
— 6onee 200 MOm

9JIEKTPWNYECKAS MPO4HOCTb - 6onee 40 kB

MAKCUMAJIbHAA TEMMNEPATYPA SKCIJTYATAL|AW
— 1o nntoc 250°C

M3onupytowan MoHonUTHasA MydTa
¢ TemMnepatypown akcrutyatauum go +250°C

M3onupyowiasa MoHONUTHaA MydTa JMaMeTpoMm
3251 mM ans BogoBoja

M3onupytowas MoHoNMTHas MydTa AUaMeTpoM
2235 MM Ha pabouee gasneruve 9,8 MMa

M3onupytowas MoHoAUTHasA MydTa AN UMAYAbCHbBIX
NNHWUI Ha pabouee gaBneHune o 40 MlMa




N30JINPYHOLLME MOHOJIUTHBIE MYDTbI
(3N1eKTpon3oAVpYIOLLME BCTaBKM)

[ononHutensHoe 06opynoBaHue

KOHTPOJTbHO-
N3MEPUTENBHbIN MYHKT

06nactb NpUMeHeHns

[pegHasHadyeH Ansg KOHTPONA PaboThbl M30NIMPYIOLLIEN
MOHOJIUTHON ~ MY(Tbl M OUEHKN  3h(DEKTUBHOCTYU
9NEKTPOXMMUYECKON 3aLUMTHI TpybonpoBoa.
[TocTaBnferca ¢ GJIOKOM  COBMECTHOW  3alLLWThbl
(peocTaTHbIM) 1 3N1EKTPOAAMU CPABHEHNS.

N3onupytoias MoHoNMTHas MydTa
B KOMIJIEKTe C MICKPOPa3psAAHUKOM

PA3OESTUTENBHbIN
ICKPOBOW PA3PAHUK
(ICKPOPA3PAOHVK)

06nactb NpUMeHeHus

MpeoHasHayeH [Ans  MCMONMb30BaHUS B KayecTse
MPeoXpaHNTENIbHOT0 YCTPOWCTBA, UCKMI0YaeT
BO3MOXHOCTb  MP060S  W30NATOpPa  U30NNPYIOLLE
MOHONUTHOM ~ My(pTbl B CNy4ae  BO3HUKHOBEHMS
B TpyGOMpoBOAE  UMMYNbCHBLIX  MEPeHanpsKeHNI.
13roToBNeH BO B3pbIBOGE3OMACHOM UCTIOMHEHUN.

TexHU4YecKne XxapakTepuCcTUKY

3HayeHne

[apametp

AmnynbeHbin Tok monHum (10/350 MKc), KA 100
KommyTtupyembii 3apsg, Ac 50
VnenbHas aHeprus, Khx/Om 2500
HomuHanbHoe uMnynbCHOe NpobuBHOE 1400
Hanpsbkenue (1,2/50 mkc), B

HomuHanbHoe BbIAepPXXMBAEMOe HanpshKeHne 285
MPOMbILLIEHHON YacTOTbl, B

HomuHanbHoe BblAePXXMBAEMOE HanpshKeHne 350
NOCTOSIHHOrO TOKa, B

ConpoTuBieHne pa3aennTenbHOr0 NPOMEXyTKa 5100
npn 175 B, DC, MOm

[lnanas3oH Temnepatyp OKpy»<aroLen cpeasbl, °C -60...+80
CteneHb 3awmtsl no FOCT 14254 IP67

Jatunk MKW Ha nckpopaspsaaHuke




MOLYITb KOHTPOJ1A MCKPOPA3PALHMKA MKN-HGS100EX

Mogynb KoHTposiA uckpopaspsgHuka (MKW) npegrasHayeH ans
OLIeHKM pab0oTOCMOCOBHOCTY M BbIHUCIIEHNS 0CTATOYHOr0 pecypcea
nckpopaspsagHuka HGS100 Ex B npoLiecce aKcmyaTaumm.

Mog3emHas 4acTb MpeACTaBNsieT COGOW [OaTyMK ToKa CO
BCTPOEHHbIM  COBAMHMTENbHbIM  Kabenem. [laTyuk  Toka
npe/Ha3Ha4eH Ans 66CKOHTAKTHOI PErMcTpaLm MMMYbCOB TOKA,
MPOTEKAIOLLEEro Yepes NCKPOPa3psAHUK NP ero cpabatbiBaHUN.

Hap3emHoit  yactbto MKW asnsetca  koHtponnep. OH
npefHas3Ha4YeH [And OMNpefdesieHus napaMeTpoB  UMMysbca
(amnnnTypa, ANUTENbHOCTB, 3apsg, AaTa U BPeMs) 1 COXPaHeHUs
JIaHHbIX B 9HEPrOHE3aBUCUMOM 3amOMUHALLEM YCTPOMCTBE.
Takxe KoHTposnep 06ecneynBaeT OTOOPAXKEHWE OCTAaTOYHOrO ‘

pecypca UCKpopaspsaHuKa Uim pecypca barapen. KoxTponnep MKW, yctaHoBneHHbin B KA

TexHUYecKne XapakTepuCTUK

MapameTp Ycnosus 3Ha4eHune

[MpegenbHO fonycTuMas aMniuTyaa umnynbca Toka, A Vumjnbé 8/ NKe 150000
mnynbc 10/350 mke 100000

[Mpegensbl LonyckaemMon OTHOCUTENLHO NOrPeLLIHOCTH +15

M3MEpPEeHNs amnanTyabl UMNyNbca Toka, %, He 6onee npul, > 0,01 Imax,

[Mpenenbl 4OMyCKaeMON OTHOCUTENBHOM NOrPeLHOCTH . Timp > 16 MKc, rge +15

M3MepeHNs SANTENbHOCTA UMNYbCa TOKa, %, He 6onee Timp — AnNMTeNbHOCTb UMMYSbCa TOKA

Mpenenbl 4oNyCKaeMoil 0THOCUTENBHOI MOrPeLHOCTY no yposHio 0,51, 15

13MEpEeHNs NpOoTeKaoLLEro 3apsaa, %, He 6onee

V1, HO C TeMMepaTypHbIM

HapsemHas yacTb [QNana3oHoM aKcmyaTauum
Knumatuyeckoe ucnosnHeHne -40°C...+60°C
no FOCT 15150 Y5, ¢ TeMneparypHbIM Avana-
lMop3emHas yacTb 30HOM 3KcnyaTauum
-5°C...+35°C
B3pbiBo3aLLmLLeHHOCTL AaT4uka Toka no FOCT P MIK 60079-18-2012 - 1Exmb Il T6 Gb X
CTeneHb 3aLuTbl OT BO3AEACTBUSA OKPYXKAIOLLEH Kopnyc fatuuka Toka IP68
Cpefbl 1 CONPUKOCHOBEHMS C TokoBeyLumMI YacTami no FOCT 14254 Kopnyc koHTponnepa P40
. Hap3emHas yactb 5,
HasHa4eHHbIA CPOK CyX6bl, NIeT
[Toa3emHas yacTb 35
[lepnoanyHOCTb TEXHNYECKOTO 06CNYXIUBAHUSA, NET - 1
JonycTumas anuHa Kabens aaryuka, He MeHee, M - 6
b 3

YCTPOWCTBO
MOJTHNESALLNTHOE
KOMIJIEKTHOE (YMK)

YCTpOICTBO MOMHME3ALMTHOE KOMMIIEKTHOE MpeAHa3Ha4YeHo
ANS YCTAaHOBKM Ha TEXHOMOTMYECKMX CBEYAX, 3MEKTPUYECKU
OTAENEHHbIX OT OCHOBHOTO Tpy60MpPOBOAA MOCPEACTBOM
U30JIMPYIOLLIEN MOHOJINTHOM MyTbI (BCTaBKM
anekTpousonupytowen).  YMK  o6ecneqnBaer  OTBOJ
VMMYAbCHBIX MEPEHANpPSHKEHNIi Ha 3a3eMAA0LLEE YCTPONCTBO
(3Y) ¢ conpoTusneHnem 3azemneHns meHee 10 Om.




NOACUCTEMDBI

KOPPO3OHHOIO
MOHUTOPWHTA NKM-TGT

lMogeuctembl [IKM-TCT — 3710 annaparHo-nporpaMmmHble KOMIIEKChbI KOPPO3UOHHOIO MOHUTOPUHIA

CTallbHbIX TPYOONPOBOLOB 1 KOHCTPYKLUI.

[MoacucTeMbl NO3BONSIOT C 3aJaHHON NEPUOANYHOCThIO
KOHTPONMUPOBATb CKOPOCTb KOPPO3WW U OJHOBPEMEHHO
BECb CMEKTP 3NEKTPUYECKNX NapamMeTPoB 3alLnLLAEMOro
00beKTa:

— MNepPeMeHHbIe / MOCTOAHHbIE HANPSXXEeHWUs Ha TPy6o-
MPOBOJE 1 TOKM BCMOMOraTenbHOro afiekTposa

— MOMAPU3ALMOHHBI NOTEHLMAN

— MJIOTHOCTI NEPEMEHHbIX 1 MOCTOSHHbIX TOKOB

— TOK HenocpeACTBEHHO B Tpy6onpoBofe (OLeHKa
Ka4ecTsa 13onsumn)

— COMpPOTMBIIEHIE PACTEKAHUIO MEPEMEHHOI0 TOKa

MoacucTemMbl MOTYT UMETb CNeayroLLue KaHanbl
nepenaqyn gaHHbIX:

— GSM/GPRS

— [IpoBogHoii nHTepdenc RS-485
— CnyTHMKOBBIN

— OnTOBOIOKOHHAS NNHUS

— PyyHol cbem

Mopcuctembl MKM-TCT BKntoyatoT B ce64:

MnTaHne KOHTPOJ/1epoB MogcucTem MOXET
OCYLLIECTBNIATLCA KaK OT 6artapen pasfivyHOA emKoCTU
(6 neT aBTOHOMHOW paboThl), Tak 1 OT JIDObLIX MCTOYHUKOB
MOCTOSAHHOTO M MEPEMEHHOIO HAMPSXKEHUS.

AnemeHTbl MoacucTeMbl ¢ 3aaHHOM NEPUOANYHOCTbIO
OCYLLECTBNIAOT MOHUTOPUHI  CKOPOCTW  KOPPO3UK U
KOMMieKca napameTpoB 3X3 M0 BCEN MPOTSHKEHHOCTH
3aLLMLLAEMOTO COOPYXXEHUS 1 MepedaroT [AaHHble Ha
nokanbHyto yanosyt ctaHuuto JIYC-TCT u panee B
cuctembl 6osee BbIcokoro yposHs (MKY-C3K, UYC nt.4.).

[MpeaycMOTPEHO U3MepeHue:

— TOKOB oTBefieHus Y3T

— TOKOB BC3, npOTEKTOpHbIX rpynn, 3a3emneHuns,
ApeHaxa

— CKOPOCTY BHYTPEHHEN KOPPO3Mn 1 3p03uN

— COMpPOTUBNEHMA MeXy TPY60NPOBOAOM N KOXKYXOM

— MapameTpoB aHanoroBbiX / UMMPOBLIX CTaHLUNA
KaTOAHOM N IPEHAXHON 3aLLUTHI

NKM-TCT-KoHTKopp® MKM-TCT-KIN

Mpoussoactso NMKM-TCT B ueHTpe
3/1eKTPOHHOro 060pyA0BaHNSA

NMKM-TCT-CK3

MKM-TCT-KTM MKM-TCT-Y3T

BxoaHO KOHTpONb M3MepUTeNbHbIX
mogynen MKM




NKM-TCT-KoHTKopp®

KOHTPOJIb CKOPOCTIA KOPPO3WIA

MKM-TCT-KoHTKopp® - nopcuctemMa [Ans  U3MePeHus
CKOpPOCTU KOPpO3MM U OLHOBPEMEHHO LUMPOKOr0 CrekTpa
9NEKTPUYECKUX NapaMeTpOB 3aLLiMLLAEeMOro 06beKTa.

I3mMepeHne CKOPOCTM KOPPO3WU U 3NEKTPUYECKIX MApaMeTpOB
NPOM3BOAMUTCA C MOMOLLBK 30HAA CO CTANIbHON KOHTPOMbHOA
NNacTMHOW,  UMUTMPYKOLLEA  JedheKT  M30MALMOHHOIO
NOKPbITUS TPYBONPOBOAA Niowansio 1 cm2,

MMogcuctema MMeeT B CBOEM COCTaBe OJIOK  3aLLmMThI
N3MEepUTENbHbIX BXOAOB OT UMMYSIbCHbIX MepeHanpsHXXeHunii.

MpuHUMN aencTeng

Onpezenexne CKOPOCTM KOPPO3UM OCHOBAHO Ha 3aBUCMMOCTH
COMPOTUBNEHIS KOHTPOMbHOM MNACTUHBI U3MEPUTENbHOIO
30H[a, N0JBEPratoLLieics KOPPO3UM B FPYHTE, OT 86 TONLLNHI.

[1acTUHA MOXET UMETb PA3SINYHYO TOMLLMHY.

M3mepuTenbHble
30HAbI

BcrnomoratenbHbIn
3/1eKTPOA

SneKkTtpoa
CpaBHeHMA

—

MnactnHa
BpPEMEHHOM
3almThI




KOHTponupyemble napameTpsbl
[KM-TCT-KoHTKopp®

lMapameTtp 3HayeHne

CKOpOCTb KOPPO3uu, MM/rof, 0,001...50

[Monspu3aLmnoHHbIA NOTeHL KA

W3mepumenbHble 30HObI U KOHMpOsepbl O
nodcucmembl  KOPPO3UOHHO20  MOHUMOPUH2Q
[KM-TCT-KoHmKopp® npoussoosamcs no
mexHoso2uu damckol komnaHuu MetriCorr Aps.

OcHosHoli  8ud OesmenbHOCMU KOMNAHUU =
paspabomka 060py0o8aHus O0nd MOHUMOPUH2A
CKOpoCcmu KOppo3uu U Ccneyuaau3uposaHHo20
NpoepamMmMHo20 obecneyeHusi O/ KOMNJIEKCHO20
cbopa u 06pabomKu OAQHHbIX O KOPPO3UOHHbIX

B 0.x3 npoueccax,  C8A3aHHbIX €  Bayxdarowumu
LOONYKEHNA, U HageOeHHbIMU NepeMeHHbIMU MOKaMU.
CymMapHbIid NOTEHLMaN «COOPYKeHie — 0..+10 Komnanusi MetriCorr 6bina ocHosaHa 8 2002
9NeKTPO/ CPaBHeHus», B 200y nocne  MHO20/IeMHUX  UCCAed08aHULll
MepemMeHHoe HanpskeHue Ha Koppo3uu, nposedeHHbIX 8 [Jamckom TexHu4ecKom
COOPYXXeHN OTHOCUTENBHO 3MeKTPoAa 0...100 BRI B A | g £ EE

co cneyuasucmamu HegpmsHolU u  ea3osoll
CpaBHeHus, B N
npomsbiwiieHHocmu.  OcHosamesnb U 2nasHbIl
[TOCTOSAHHBIA TOK «COOPYXKEHME — ucnosHUmesnbHbIl Ooupexkmop KoMnaHuu
i 0..£20 d Jlape Bendens6o H. 6
BCMOMOraTebHbIN 3M1eKTPOA», MA ) Aty ELEA i GALE T A
y 8 0bsacmu Koppo3uu nepeMeHH020 MoKa Gosee
[lepeMeHHbIi TOK «COOPYXXEeHNe — 0...100 20 nem, npuHuMaem y4acmue 8 KoMumemax no
BCMNOMOraTesibHbli ANeKTpoa», MA o cmandapmusayuu (NACE, CEN, ISO) no scemy
ToK 4Yepe3 peocTaTHbIi 610k MUpy.
coBMecTHoI 3awmTel (5C3), Bo 8-x 0...50 Cec00HA  MetriCorr  Asnsemcs  00HOU U3
KaHanos, A Haubonee asmopumemHbix KoMnaHuli 8 Mupe,
ocywecmsaAWUX  HAY4YHO-UCCIe008aMesbCKyHO
MapeHwe HanpshkeHWs Ha OeAmesibHOCMb,  PaspabomKy U peanusayuro
TOKOM3MEPUTENbHbIX BbIBOAAX (N7 0.1 KOMNJIeKCHbIX peweHuli 8 061acmu MOHUMOPUH2QA
OLIEHKN Ka4yecTBa nsonaumm), MB U OUEeHKU pUCKOB8 KOppO3uu NpOMbIWIeHHbIX
N003eMHbIX CMasIbHbIX COOPYKeHUU.
ConpoTuBNeHne Mexay Tpy60npoBoaOM 010

1 3aLLUMTHBIM KOXYXOM, KOM

‘ M3meputenbHbIN 30HA, ‘ MoHTax NMKM-TCT-KoHTKopp®




[TKM-TCT-KoHTKopp®-M

KOHTPOJ1b
CKOPOCTI
KOPPO3WIA
o BOZOW




Mogcuctema KOPPO3WNOHHOTO MOHUTOPUHra
MKM-TCT-KoHTKopp®-M  (coBmecTHas  pa3pa6oTka
3A0 «TpybonpoBOAHbIE CUCTEMbI W TEXHONOrUm»
¢ 000 «lasnpom BHUWUIA3» u 3A0 «KATOOb»)
npefHasHaYeHa  ANS  YAAIEHHOTO  MOHWTOPUHTA
napameTpoB KOPPO3WOHHOW CUTyauun Ha MNOABOAHBIX
CTanbHbIX TPy6ONpoBOAax Mo 6GeCnpoBOAHLIM KaHanam
cBA3M (rngpoakyctuyeckomy n GSM).

MpuHUMN JencTBns

MofBOAHbIN  KOHTPOMAEP  CHYWTbIBAET  MapameTpbl
C MOAKMHYEHHbIX K HEMy [JaT4MKOB, 30HAOB U
3NEKTPOIOB 1 COXPaHSIeT WX B 3HEPrOHE3aBMCUMON
namsTi COMacHO npeaycTaHOBNEHHOMY PacnuUcaHuio
n3mepeHniti. [lanee, COrMacHo MpeaycTaHOBEHHOMY
pacnucaHnio nmepefadlt AaHHbIX, MOCPEACTBOM FMApO-
aKyCTMYeCKUX ~ MOAEMOB  MOABOAHBIA  KOHTpONnep
nepefaéT HAKOMMEHHbIE [aHHbIE Ha KOHTPONNep,
pacnofioXeHHbI Ha Kopabne wunu Ha 6ye. [anee
3TOT KOHTPOMMEp No KaHany cBs3n GSM peTpaHcnmpyet
MonyyYeHHble AaHHble Ha cepeep MoHuTopuHra JIYC-TCT.

OcHoBHble TexHuyeckune xapaktepuctukn MKM-TCT-KoHTKopp®-M

Mapametp

3HaveHue

CKOpOCTb KOPPO3uK, 2 KaHana, Mm/rof, 0,001...50
[Monspn3aLnoHHbIA NOTEHLKMAN COOPYXEeHUs, B -3...43
CymMMmapHbIi MOTEHLMAN Ha COOPYXKEHUN OTHOCUTENTbHO 3NEKTPOAA CPaBHEHNS, B -10...+10
[epeMeHHOE HanpsiXXeHne Ha COOPYXKEHUN OTHOCUTENbHO 3N1eKTPOAA CPaBHEHNS, B 0...100
[0CTOSAHHBI / NEPEMEHHbI TOK «COOPY>KEHUEe — BCMIOMOraTesnbHbIA 3M1eKTpoL», MA 0...100
TOK noKanbHOro NpoTeKTopa, 0 2-X KaHanos, A 0...#1
Bpems aBTOHOMHOW paboThbl NOABOAHOIO KOHTPOSIEPa, et 05

lNycKko-Hanago4Hble paboTbl Ha ra3onpoBoje
«[xybra-Jlazapesckoe-Coun»

‘ 06wwin Bug NMKM-TCT-KoHTKopp-M




[KM-TCT-KIT

NCTAHLOHHbIN
KOHTPOJ1b

SnekTpoa
CcpaBHeHUs

CnyTHMKOBbIN

TepMuHan
Peocratbl
bC3
barapeiiHbin
610K
—
KoHTponnep ™™ |1|
=
o
o7
=
=
Z
=]

BcnomoratenbHbin
371eKTpoz



MpuHLUMN JencTBns

MKM-TCT-KIAIT -  nopcuctema  KOPPO3MOHHOMO Moacuctema no3BONseT KOHTPOJINPOBATH
MOHWUTOPUHTA, o6ecneyuBatoLLas MOHUTOPUHF XapaKTepPUCTUKN KOPPO3WOHHOA CUTyauun B MecTax
napameTpoB IX3 Ha  KOHTPOJSIbHO-U3MEPUTENbHBIX YCTAHOBKM  OJHOBPEMEHHO [0 3-X  9NEKTPOAOB
MyHKTaX, pPacnofioXXeHHbIX B padnnyHbix 30Hax MKO 1 Ha CPaBHEHNS CO BCMOMOraTeNbHbIMI 3MIEKTPOAAMMN:

KOHCTPYKTMBHbIX 31EMEHTax 3aLLMLLIAeMOro 06beKTa.
— TOKa 3a3eMJIeHNs, ApeHaXa, MPOTEKTOPHbIX rpynn

(B0 12 kaHanoB N3MepeHuUs ToKa)

— Ka4yecCTBa n3onauumn (nageHns HanpsxeHna
Ha TOKOU3MEPUTENbHbIX BbIBOLAX)

— COMPOTUBMEHUS «TPYGOMNPOBOJ — KOXKYX>

Moagcmctema MOXeT COAepxaTb B Ce6e PeocTaTHbIN
60K COBMECTHOW 3awmtbl BC3 (80 2-X KaHanos,
4o 14 A).

Kontponupyemblie napametpbl [TKM-TCT-KIATI

Mapametp 3HayeHune

Monapn3auroHHbI NOTEHLMAN COOPYXEeHUs, B 0543
CymMMapHbIi NOTEHUMAN «COOPYXXEHNE — 31EKTPOA CPaBHEHMs», B (098 59 |(0)
lepeMeHHOE HanpsXKeHUe «COOPYXKEHUE — 3N1eKTPOS, CpaBHeHNs», B 0...100
[TOCTOSHHBIA TOK «COOPYXXEHNE — BCMIOMOraTefbHbIN 3NeKTpoa», MA 0...x20
[epeMeHHbIi TOK «COOPYXXEHWE — BCNOMOraTeNbHbliA aNeKTpo», MA 0...100

Tok yepe3 bC3 (no 2-x kaHanos), A 0...50
[MafeHue HanpsHKeHns Ha TOKOM3MEPUTENbHBIX BbIBOAAX, MB 0..1

Tok npeHaxa, 3a3emsieHus 1 T.4. (40 8 kaHanos), A 0...£25 (50, 100)
ConpoTuBneHne «Tpy6oNpOBOA — 3aLLUUTHbIA KOXYX», KOM 0...10

MKM-TCT-KWI ans o6bexToB f,06bI4M KomnakTHana Bepcua koHTpoaniepa [MKM
AJ1A yCTaHOBKM B cylecTBytolme crovikn KT




[NKM-TCT-CK3

NNCTAHLOHHbIN
KOHTPOJ1b
[TAPAMETPOB
KATOZIHOW 3ALATHI

[MKM-TCT-CK3 npeaHa3HavyeHa ans wHTerpauuu ntobix
LMGOPOBLIX 1 AHANOTOBbIX CTAHLMA KATOAHOW 3aLWTbl
(CK3) u yctaHoBOK ApeHaxHoW 3awmtbl (YO3), He
UMELWMUX OYHKLUAM  OUCTAHLMOHHOIO KOHTPONs, B
CHUCTEMY KOPPO3MOHHOTO MOHUTOPKHTA.

BcrnoMoratenbHbii
3J1IEKTPOA

nekTpoa
CpaBHeHuA

: —




®yHkummn NMKM-TCT-CK3

Mpu pa6ote ¢ aHanorosbimu CK3 un Y3:

— W3MEPEHNe  aHanoroBbiX CUTHANOB  BHYTPEHHUX
1 BHewWwHux uenein CK3 n Y3

— npuem 1 06paboTka CUrHanoB OT AaT4MKOB

— nepejaya TPeBOXKHbIX COOBLLEHNI NPy cpabaTbiBaHni
[ATYNKOB W PN BbIXOAE KOHTPOAMPYEMbIX mapame-
TPOB 32 NPe/yCTaHOBJEHHbIE NPeaesb

XapakTepucTuKi KaHanos U3MepeHus

Mpw pa6ote ¢ undgpossimn CK3 n YO3:

— MpWEM JaHHbIX MO MOCce0BaTeNlbHOMY UHTEpMeNcy
RS-485

— nepefaya AaHHbIX N0 6eCNPOBOLHbIM KaHanam CBA3N

— nepe/ada TPeBOXKHbIX COOGLLEHWIA My cpabaTbiBaHNm
JATYNKOB W MPU BbIXOZE KOHTPOANPYEMbIX mapame-
TPOB 3 NPeyCTaHOBMEHHbIE MPeAesbl

Kpome koHtpons CK3 wn Y[O3, nopacuctema no3sosser
OCYLLECTBIIATb YAAIIEHHbI MOHUTOPUHI NapameTpoB 9X3
B MECTe YCTaHOBKN.

[Tapametp

3Ha4eHne

BbixogHoe HanpshxeHne CK3 (HanpshxeHne «Tpy6a-penbc YIA3»), B -200...+ 200
BbixogHoit Tok CK3 (Tok coopyxeHue — penbc Y3[1) (nageHue Hanps>keHus Ha LwyHTe), A 0...75
BxogHoe HanpsxkeHue CK3, B 0...300
[Monspn3aLnoHHbIA NOTEHLKAN COOPYXEeHUs, B +2
CymMMmapHbIii NOTEHLMAN «COOPYXXeHNE — 3NEKTPOS, CPABHEHNS [0 4-X kaHanos», B +10
lNepemMeHHOE HanpsXXeHUe «COOPYXKEHUE — 3N1eKTPOS, CpaBHeHNs», B 0...100
[0CTOSIHHBIV TOK «COOPY>KEHWE — BCMOMOraTesibHbIA aNeKTpos», MA +20
[NepeMeHHbIA «TOK COOPYXEHUE — BCMIOMOraTenbHbI 311eKTpoL», MA 0...20
[lononHuTeNbHbIE KaHaNbl N3MEPEHUS CyMMapHOro NoTeHLmuana 10 3-x

‘ Kanun6poska NMKM-TCT-CK3 MKM-TCT-CK3




[NKM-TCT-KTM

KOHTPOJ1b
BHYTPEHHE
KOPPO3WIA

[MKM-TCT-KTM - nogcmcrema MOHUTOPUHIA
BHYTPEHHEN KOppo3wuu U 3po3uu  TPy6OnpoBOLOB,
npedHa3Ha4YeHHas [N KOHTPONS 3a W3MEHEeHUAMN
TONWMHbI  CTEHKM  TpybomnpoBoja, a  TaKkxe
pe3epsyapoB U JpPYrux  CTalbHbIX  COOPYXKEHWIA,
NpeAHa3Ha4YeHHbIX Ans TPAHCMOPTUPOBKM 1 XPAHEHUS
Cpefl, COAepxalnx BbICOKO-arpecCuBHble COEAUHEHUS
(H,S, GO, u ap.) U 9KCnyaTUPYIOLNXCS B HAZ3EMHbIX,
MOL3EMHbIX M MOPCKWUX YCNOBUSX B Pa3fnyHbIX
KNNMaTU4ECKIX 30HAX.

MeTon uM3MepeHWs —  3anaTeHTOBAHHbLIA  3ANEKTPO-
MarHUTHbIA METOZ, OCHOBAHHbIN HA U3MEHEHUU NajeHus
noTeHuMana MOCTOAHHOrO  TOKA, OpraHu30BaHHbIN
npy MOMOLLY CEHCOPHOW MaTpuubl, pasmelLaemMoi Ha
Hapy>XHeil NOBEPXHOCTH.

CeHcopHas
MaTpuua

MKM-TCT-KTM

CO CTaLMOHapHbIM
WAN C NepeHOCHbIM
norrepom




lMoacucTema COCTOUT U3 CIEAYHLLUX OCHOBHbIX
KOMIOHEHTOB:

— CeHcopHas mMarpuua
— KOHTPOJINEP CEHCOPHON MaTpULibl

— CTalMOHAPHBIN (UM NEPeHOCHO) NOrrep, BKN0YaK0-
LI B Ce6s TakxKe:
e UCTO4HUK NUTAHNSA
e YCTPOWCTBO Nepenadn faHHbIX

— KJIEMMHbIN TEpMUHAN
— MporpaMmHoe 06ecneyeHme

B KayecTBe uCTOYHWMKA nuTaHua [logacuctemsi MoryT
ObITb  UCMOJTb30BAHbI cneunann3npoBaHHbIe 6aTape|/|,
dKKYMYNATOPbl U Apyrue NUCTOYHUKWK MOCTOAHHOIO WK
NEePeEMEHHOro ToKa.

Bo3moxHO NPpMeHeHne asbTepHaTUBHbIX MCTOYHWKOB
NMUTAHUA, TaKUX KaK COJTHE4Hble MaHEeNn, BETPOreHepaTopbl
UMY TOMJIMBHbIE SYENKU.

Yactota c6opa [AaHHbIX ONPEAenATCcAd 3aKa3ynmkom
11 MECTHBIMI YCIIOBUSMM.

YCTaHOBKa CEHCOPHOW MaTpULibl LOMMKHA MPOU3BOLMUTHLCS,
KaK npaBuno, B 3aBOACKWX YCNOBUSAX. [0TOBOE M3[enne
(BCTaBKa) BMOCNEACTBUM MOXET MOHTUPOBATLCA Ha
06bekTe, Kak Mpu NOMOLLUW (hNaHLEBOr0 COEANHEHMS,
TaK W CBApPOYHbIX paboT. B  OTAENbHbIX CRyYasx
BO3MOXHA YCTaHOBKA CEHCOPHOW MatpuLbl B MOJEBbIX/
TPACCOBbIX YCMOBUAX, MPU  HanM4uKU  cneunanbHbIX
MPOEKTHbIX PeLUeHWA, HanpasfieHHbIX Ha 06ecnevyeHune
BO3MOXHOCTI MOHTaXa MaTpulbl W rapaHTMpoBaHue

Ka4ecTBa HaHeCeHUs NPOTUBOKOPPO3NOHHOTO MOKPbITUS/
KOXyXa,

YCTAaHOBKN  3aLLWUTHOrO
3aBOJIOM-N3roToBUTESIEM.

COrnacoBaHHbIX C

OCHOBHbIE TEXHUYECKMe
xapakrepuctnku NMKM-TCT-KTM

3Ha4eHne

Mapametp

Paspewatowas cnoco6HOCTb
[TKM-TCT-KTM, % 0T Homu- 0,1
HanbHO TONLUMHBI, He 6onee

Pa6oyas Temneparypa
npu NPUMEHEHNM
CcTaLMoHapHoro norrepa, °C

-40...485

Pa6o4as Temneparypa
npu NPUMEHEHNN
nepeHocHoro norrepa, °C

-20...470

Pa6oyas Temnepartypa
KOHTPOJ11epa CEHCOPHOM
matpuupl, °C

-40... +65

TonuwmHa CTeHKM
KOHTPOJIMPYEMOro 4..40
METaINYecKoro 06beKTa, MM

Onpepgensercs NPOeKTHOI opra-
Hu3auuen. Mn0THOCTb YCTAHOBKM
LUTUCPTOB CEHCOPHOIA MATPULIbI
3aBUCUT OT TOMLMHbBI CTEHKN
KOHTPOSIMPYEMOr0 06beKTa

®opma matpuub!
11 MA0LLASb KOHTPONS

CTanpapTHoe
(MakcumanbHoe) Kosm4ecTso
LITNTOB

1 matpuubl MKM-TCT-KTM

28 (224) nap

— PYYHOII Cbem

— npoBoaHoii RS-485
KaHanbl cBs3n — GSM/GPRS

— CNYTHUKOBbIN

— OMNTOBOJMIOKOHHBIN

norrep

o

MKM-TCT-KTM 3alLLLeHHbIN
€O CTALMOHAPHbIM KaHan cBs3u
norrepom i
n s JIYC-TCT
| M | I YC-TC | APM
MKM-TCT-KTM GSM/SAT ()
C NEPEHOCHbIM 3
n1orrepom %
I
a g VibI Cepsep TCT _
o 1O
o D LI
aD i
aa epeHocHOM APM

W S [ I S
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[KM-TCT-Y3T

SALLUWTA OT KOPPO3INI
N KOHTPOJ1b
B 3OHE J19T1

\/

[OXPABHAS 30HA

.
&

= pus S SN S

dneKTtpoa
CcpaBHeHUsA BcnomoratenbHbIN

i : 3/1eKTPOA

Yerpowicteo (L
3a3emieHuA




MKM-TCT-Y3T -  noacuctema  KOPPO3WOHHOIO
MOHUTOPWHrA, KOTOpas npeacTaBnseTr coboil 610K
OTBE[EHNS HaBeJEHHbIX Ha TPY6OMpOBOJ NepemMeHHOro
M NOCTOSIHHOTO TOKOB, OCHALLEHHbII KOHTPOIEpOM U
KaHasnioM nepefayun aaHHblX. MoCTOAHHbIA TOK OTBOAUTCS
Mpy YCNOBMM BbIXOJA HaNpPsXXeHUs Ha TpybonpoBoje 3a
npefenbl 3aaHHOro AmanasoHa.

KOHTpOnMpyemble napameTpbl
NKM-TCT-Y3T

3Ha4eHue

[Tapametp

OTBOAMMBIV NOCTOSAHHBIA/NEPEMEHHbIN 0...50 (100)
TOK, A

[Tonspn3aLmnoHHbIiA NoTeHLman 0..x3
CO0pYXeHus, B

CymMMapHbIii NOTEHLMAN «COOPYXXeHNe — 0...x10
9/1eKTPOJ, CpaBHeHNs», B

[lepeMeHHOE HanpsiXKeHNe «COOpPYXKeHne 0...100
— 3/1eKTPO/A CpaBHeHus», B

[TOCTOAHHBIA TOK «COOPYXEHUE — 0...x20
BCMOMOraTesbHbIi 371eKTPOA», MA

[lepemMeHHbI «TOK COOPY)XeHue — 0...100

BCMOMOraTesbHbIil 371EKTPOA», MA

Moacucrtema no3BonsieT
KOHTPONMPOBATh:

— OTBOAVMbIE NePEMEHHbIN N MOCTOSAHHBIN TOKK

— MnapameTpbl KOPPO3WOHHOK CUTYaLn B MECTe ycTa-
HOBKM

ismepeHus  napametpoB  9IX3  NpoM3BOAATCS
C NOMOLLbIO CTanbHOr0 BCMOMOTraTesIbHOr0 3N1IeKTPoAa
nnowaapto 1 cm?.
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JIOKAJIbHO-Y3J10BAA

CTAHUWA TTKM-TCT

N CIELWWATTN3NPOBAHHOE
[TPOTPAMMHOE OBECIEYEHWE

JNokanbHo-y3noBas ctaHumsa (JIYC-TCT) o6ecne4nBaeT npuem, XxpaHeHne, 06paboTKy 1 BU3yanu3aLmio MHGopMaLmum ans
aHann3a [jaHHbIX, NOCTYNAOLLMX OT MOACUCTEM KOPPO3MOHHOTO MoHuTOpuHra (MKM-TCT), MMY «eHOT» unun B pesynbrate
PY4HOr0 BBOJA AAHHbIX.

JIVC-TCT obecneyuBaet peLLeHne — pacyeT ONTMMANbHbIX PEXMMOB PaboThl cpeAcTB IX3

[ C BHECEHUSIMU NPEANOXeHUIA N0 ONTUMU3aLAN
cnenyrowmnx 3agay: )
— hopmMupoBaHue npeaynpeanTenbHO CuUrHanu3aLum

(ycTaBku, fnana3oHbl U3MEPEHNit)

— HenpepbIBHbIA KOHTPOJb KOPPO3WOHHbIX MPOLIECCOB
B KOPPO3NOHHO-OMACHbIX 30HAX — pacyeT napamMeTpoB Ans hOPMUPOBAHUS OTHETOB
B COOTBETCTBUW C MPUHATLIMI hopmaTami 1 popma-

— aBTOMATW3MPOBAHHbIA KOHTPOSIb TosHMEM IX
aBTOMaTK3NpOBa OHTPOJTb 32 COCTOSHMEM 3X3 MU [JOKYMEHTOB

1 CTEMEHbIo 3awuLleHHocTn O6beKTa 3aLLMTbI
— pacyeT TeKyLUMX MoKasaTesen TeXHNYeCcKOro cocTos-

— ¢60p MHbopMaLKmn ¢ HeTeNeMexaHU31POBAHHbIX KOH-
p uhdbopmaw P HUSA 3aLLMLLaemMOoro o6bekTa 1 06opyaoBaHns MK3

TPOJIbHbIX TOYEK Ha 3aLLMLLAEMOM Y4aCTKe TPY6Oonpo-
BOJA — pacyeT NPOTHO3HbIX 3HAYEHUI ANEKTPUYECKMX XapaK-
TEPUCTUK TPY6ONPOBO/A 11 PACHET CPOKaA BbIBOJA 060-

— C03/aHue 6a3bl JAHHbIX N3MEHeH!s napameTpoB IX3 b
A A DaMerp pynosaHus MK3 B KanuTanbHbIA PEMOHT

1 KOPPO3MOHHOI0 MOHUTOPWNHIa BO BPEMEHN
— pacyeT rnokasatenen HafeXxHoCTM 06bEKTOB U CPOKA

— KOHUeHTpaumto uHopmaumn B cepsepe JIYC-TCT X GE30MACHOM SKCTNYaTALMH

C BO3MOXXHOCTbIO nepeaavn B CMeXXHble CUCTEMDbI

‘ Pabouee MecTo onepaTtopa ciyx0bl 3alWMTbl OT KOPPO3UK
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[lporpammHoe ooecneyeHne «MoHuTop»

basoBoe nporpamMmmHoe o6ecnedeHue An9 MOHWTOPUHra W ynpaeneHus 060pYLAOBAHMEM CUCTEMbI
NPOTUBOKOPPO3UOHHOM 3aLLMUTHI, COCTOSALLEE U3 TPEX MOAYIEN:

— MOJynb Ans aBTOMaTU3NPOBAHHOM0 c6opa 1 06paboT-
K1 [IaHHbIX OT CPeACTB KOPPO3UOHHOrO MOHUTOPUHTA
«MY-C3K-TCT»

— MOAynb  AnA
«CYBO-TCT»

XpaHeHust

[aHHbIX  MOHUTOPWHra

M ~5000 2000 FH00sA FFLMALA -DB0E

SLBEE JBOIE OS0LA POLDAWA -LEDE

RO  OT000A ONROEA  OMLOIA  BILENA HHDOOw TDOODE

DO Sl OILONA  DOSGEA  OOLOYA  BORONA OBYSODM OOHIEN

— KnuneHTckui moaynb «Monutop-NMKM-TCT» ans Buay-
anu3aunm n aHanuaa faHHblX, a TaKKe Ang SucTaHuu-

OHHOrO YNpaseHns 060py[oBaHNEM

OCHOBHble OyHKLMW U XapaKTepPUCTMKI 6a30BOr0 NPOrpamMMHOro 06ecneyeHmns:

— c60p M3MEPEHHbIX3HA4YEHNIA CKOPOCTUKOPPO3NI M IpY-
X NapaMeTpOB 3alLniLaemMoro 06bekTa ¢ 060pynoBa-
HUANOACUCTEMbI IMCTAHLIMOHHOTO KOPPO3NOHHOI O MO-
HUTOPWHIA, CTAHLIMIA KaTOHO 11 IPEHAXXHON 3aLLNTBI,
B TOM YICIIE TPEBOXHbIX 1 aBAPUAHBIX COOBLLIEHNI U
X 0TOBPAXXEHNE, CONPOBOXAaEMOE 3BYKOBbIM CUTHa-
nom

— [JVUCTaHUNOHHOE  W3MEHEHUe  KOH(UTYPaLMOHHbIX
napameTpoB 060PYA0BaHIS NOACUCTEMbI KOPPO3NOH-
HOr0 MOHMTOPUHIa

— HakonneHne n xpaHeHne nosy4eHHbIX JaHHbIX

— 0TOOpPaXKeHWe OTYETHbIX [AaHHbIX B  TabGIMYHOM
W rpacpuyeckom BuAe C BO3MOXHOCTbHO aHanmsa
BO BPEMEHW 11 3KCMOPTOM [daHHbIX B MPOrpaMMHOE
06ecrneyeHne pasnyHbIX MpoU3BOAUTENEN

[lporpammHoe obecneyeHne «eHOT»

M0 «eHOT» npefHa3Ha4eHO Ans Py4HOro BBOAA MHGOP-
mauuu, N3MepeHHon npubopamMm Ha HetesieMexaHu3npo-
BaHHbIX cpeacTBax X3 HemoCpefCcTBEHHO HA 0ObekTax
C AanbHelillen nepegayen aaHHbix B JIYC-TCT.
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MO «eHOT» ycTaHaBnMBaeTCA Ha Cheuuani3npoBaHHbIE
MNaHLLETHbIE KOMMbIOTEPbI, NPeAHa3Ha4YeHHbIE N1 PaboThl
nepcoHana B TPacCOBbIX YCMOBUSIX.

@010 M BUAEOMUKCALMA COCTOSHUSA KOHTPOJIbHO-

N3MEPUTESIbHOr0 MyHKTa W BBOJ AdHHbIX C YKa3aHUEM
KOOpAMHAT MECTHOCTL N METKW BPEMEHMN.




[lporpammHoe obecneyeHune «Gtpax»

[TpeaHasHa4YeHo Ans BbIYMCIEHNUS OMTUMANbHbLIX NapamMeTpoB PeXMMOB pPaboTbl CTAHLMA KATOLHOW 3aliuTbl HA OCHOBE
maTematnyeckoin mogenn O6bekTa 3aLnTbl, ONUCbIBAKOLLIEH (DAKTUHECKOE COCTOSHUE CUCTEMbI AX3 Ha OCHOBE aKTyallbHbIX
JaHHbIX KOPPO3NOHHOIr0 MOHUTOPUHTA. Mpn nomowwm MO «CTpax» onpeaenstoTcs Takue 3Ha4eHUs CUMbl TOKA HA BbIXOAE
CTAHLMN KaTOLHON 3aLLNTbI, NPU KOTOPbIX 06€CMeYnBaeTcs noaHas 3aluLLeHHOCTb BCEX KOMMYHUKALWIA Tpy60onpoBOAHON
CUCTEMbI 63 Nepe3aLlmnTbl NP MUHUMANLHOM PACXOAe ANEeKTPOSHEPrii.
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MporpammHoe 06ecneyeHne «CTpaXk» pacLunpseT 6a3oBbii
(hyHKLMOHAN nOKanbHbIX Y3M0BbIX cTaHuun J1IYC-TCT
B MOACMCTEMAX KOPPO3UOHHOIO MoHuTOpUuHra NMKM-TCT
11 06ecneynBaeT peLleHne CneayoLmx 0CHOBHbIX 3a1ay:

— onpeaenexne ONTUManbHbIX TEKYLUUX U BO3MOXHbIX
PEXMMOB PabOThl CTAHLMIA KATOAHOM 3aLLMUTbI, BNIOTb
[0 OTKJTHOYEHMS, B TOM YMCIIE MO NPUHLMNY «HTO BY-
JIeT, eCni>» B 3aBUCMMOCTM OT Pa3fINYHbIX HELUTATHbIX
cuTyaummn

— pacyeT ONTUMAaNbHbIX MApPaMeTPoB 3aLNUThl — ONpee-
NIeHIE 3ALLUUTHBIX MOTEHLMAO0B Ha y4acTKax rasonpo-
BOJA B 3aBMUCUMOCTY OT PEXMMOB PaGOThbl CTAHLWI
KaTOAHON 3aLLNTI

— CNeXeHWUe 32 MeANEHHbIM (C830HHbIM) U3MEHEHNAMM
napameTpoB NPOTUBOKOPPO3UOHHON 3aLLUTHI

— OnpefeneHne  3aBUCUMOCTEN  MONAPU3ALUOHHOIO
noTeHumana (KpUTepuin 3alMLLEHHOCTN) OT 3aLnT-
HOr0 MOTEHLMana B Kaxoil TO4Ke B 3aBUCMMOCTH OT
PEXMMOB PaboThl CTAHLIN KATOAHOW 3aLLUMTHI

— OL|GHKa 3aBUCUMOCTEil COBOKYMHOTO BAVAHMA BHELL-
HUX (haKTOPOB Ha KOPPO3I0

— MPOTHO3WUPOBaHNE COCTOSIHUS Y4YACTKOB TPY6BOMpo-
BOAA W 060pYNOBAHMS CTaHUMA KATOAHOW 3alluUThI
ANS MNAHNPOBAHUA 11 TIPOBEJEHNS TEXHUYECKOTO 06-
CY)XXUBaHNS 1 PEMOHTa
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— COXpaHeHMe BCeX PacyeTHbIX MOJeNei B NOKamnbHOI
6a3e [aHHbIX C BO3SMOXHOCTbIO UX PeAaKTUPOBaHUS
11 BbIMONTHEHNS MPOLIEcCa MOBTOPHOI ONTUMU3ALINM,
a TaKXe rpacdnyeckoro 0TobpaXkeHUs 060pymoBa-
HUS N 06bEKTOB MPOTMBOKOPPO3WNOHHOM 3aLLUMThI
Ha MHEMOCXemax

— OnpefeneHne 0OCTATOYHOTO pecypca 060pyA0BaHMS
11 cpeacTB X3 — CTaHLMiA KaTOAHON 3aLLUTbI, aHOAHbIX
3a3eMIUTENEN, 3aLIMTHOTO MOKPLITUS MOA3EMHOM0
Tpybonposoaa

M0 «CTpax» yCTaHAaBNMBAETC HAa PaGOoYyld CTaHLNIO
NHXEHepa CNYX0bl 3aLLUTbl OT KOPPOSUN.
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ManopacTBopumble
aHoAHble 3a3eMnuTen

BcrnomoratenbHbI
3N1eKTposa

SnekTpoa
cpaBHeHuA
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KOMMNJIEKCHAA SALLUATA
OT KOPPO3WNW

N MOHUTOPWHT NMPOMbILLJTEHHBIX TJTOLLALOK,
PESEPBYAPOB MAPKOB, NMOABOAHbIX
W MPUYATBHBIX COOPYXXEHNI

OCHOBHbIM  (DYHKLIMOHAJTbHBIM ~ 3/1EMEHTOM  JII0601A
CUCTEMbI KATOAHOW 3alUMTbl SABMAETCA HALEXHbIN U
J0MroBeYHblii npeobpasosatens Toka. G ynyyweHnem
KayecTBa 3aLUMTHbIX MOKPLITUA W TEXHONMOTUA WX
HaHeCeHWs, Heo6XOAUMOCTb B  BbICOKUX BbIXOAHbIX
MOLLHOCTAX CTAHLUMA KaTOAHOW 3aLnTbl YMEHbLUABTCA.
B cBasm ¢ atum 3A0 «TpybonpoBOAHbIE CUCTEMbI
MW TexHonoruu»  paspabotano WU npennaraet
ManorabapuTHble CTaHUMM katofHoi 3awmtbl (MCK3),
UMeroLLme MOHKEHHOE 9HepronoTpedneHue,
BO3MOXHOCTb PEry/iMpoBKM BbIXOHbIX MapameTpoB C
MOBbILLIEHHON TOYHOCTbIO U BbICOKMIA KT/,

MCK3 (13K3) moxeT 13roTaBnnmBaTbCa U NOCTABNATLCS
KaK 9/1eMEHT MOJHOM CUCTEMbl MPOTUBOKOPPO3MOHHOIA
3aLNTbl 7 MOHUTOPUHIa KOPPO3MOHHOI0
COCTOSIHMS1  MOM3EMHbIX, NPUOPEXHbIX W MOPCKUX
06bEKTOB, B COBOKYMHOCTW C [LPYrUMM W3AennsamMu
3A0 «TpybonpoBOAHbIE CUCTEMbI U TEXHOMOTUW»,
Takumu kak A3-TCT, MKM-TCT, 3C-TCT, UMM-TCT u ap.,
06€eCneYeHHON pacyeTHbIM 060CHOBAHMEM MapaMeTpoB,
TEXHWYECKOA N MHDOPMALMOHHON U 3KCMyaTaLnoHHON
MOJAEPXKKON.

M3K3 c nutaHueM oT conHeyHbIx 6aTtapeit
1 BeTporeHeparopa

[laHHOe 060pya0BaHNE MOXET
NPUMEHSATHLCS B Ka4eCTBE:

— OCHOBHOI1 YCTAHOBKI KaTOAHOIA 3aLLMTbI HA JIMHENHON
yacTu Tpy6onposoaa

— JlokanbHoi1 3awwnTbl 06LEKTOB B 30HAX MOBbILLEHHON
KOPPO3WOHHOIA onacHocTy (MKQ) 1 30H Hef03aLLUThI
NPOTSHKEHHbIX 00BLEKTOB (MarucTpanbHbIX
TPy60MNpOBOLOB)

— 3awmtbl TexHomoruyeckux nnowgagok (KPM, KC,
KPaHOBbIX Y3J10B 1 Ap.)

[3K3 c nutaHnem oT TepMo3neKTporeHepaTopa




KOMNAKTHAA KATOLHAA
SALLUNTA OT KOPPO3INI

[pumeHeHne

B cuctemax npoTMBOKOPPO3MOHHOW 3aLLNThbl MAOLLAA04YHbIX
00bLEKTOB,  pe3epByapHbIX  NapkoB,  NUHEAHOW  YacTu
TPy60NpoBOAOB M APYriX METaIMYeCKUX COOPYXKEHWi ans
obecneyeHnss ONTUMANbHbIX MNApameTpoB W MOBbILIEHMS
3P EKTUBHOCTIN KATOJHONW 3aLLMNTbI.

MpenmyLLecTea

KOMMNAKTHOCTb — rabaputHble pasmepbl  MO3BOJSIAIOT
pasmewiate MCK3 B CTaHOapTHbIX CTOMKAX KOHTPOSIbHO-
N3MepUTENbHbIX NYHKTOB (KIM)

MOOVITbHOCTb - Heckonbko MCK3 moryT rpynnupoBatbes
B LUKA(D C WHTErpUPOBAHHBIMU KNEMMHbIMI MaHeNsmMn Ans
NOLKN0YeHNs anekTpofa cpasHeHus (3C), BCNOMOraTeibHoro
anektpofa (B3), wmnankatopa ckopoctu kopposuu (MCK),
aHogHoro 3asemsieHns (A3) u npoyero 060pyLOBaHWS MO
Tpe60oBaHMI0 3akazynKa

OYHKUMOHAITBHOCTb - noppepxka — BCex — (OYHKLWI
NoACUCTEMbl  KOPPO3WOHHOTO  MoHuWTOpuHra [KM-TCT ¢
BO3MOXHOCTbHO ~ [JUCTAHLWOHHOrO YNpaBneHus pexumamu
pabotbl MCK3. lepeaaya AaHHbIX MO Pa3fiuyHbIM KaHanam
CBSA3M, B TOM YUCIE WHTErpauus B CUCTEMY TeleMeXaHuKuU.

YHUKANBHBIE ~ XAPAKTEPUCTUKW -  MUHUMaTIbHbIN
BbIXOAHOM TOK 10 MA, LLar yCTAHOBKN PEXUMOB CTabuinsawun:
0,01B/0,01 A

PA3JINYHBIE WCTOYHUKW MUTAHNA — cuctema 3Hepro-
CHabXeHUs MNnoLafo4Horo 006bLeKTa, BAONLTPACCOBbIE BJl,
BHeLWHMe J13I B COOTBETCTBUN C TEXHUYECKUMI YCIIOBUSMU
Ha MOLK/OYEHNE, COJSIHEYHbIe MaHenn, BETPOreHepartopsl,
TepMoanekTporesepartopsl (Tar)

AHOAHOE 3asemjieHune

BcrnoMoratenbHbii
3N1eKTpoa

SneKTpoa
CpaBHeHuA



MAJIOTABAPUTHAS CTAHLINA KATOQHOW 3ALLWTHI (MCK3)

Pexxumbl ctabunusaunm

CDyHKLI,VIOHaJ'IbeIe BO3MOXHOCTI

BctpoeHHble GSM mopem u nHtepdeiic RS-485

ApxuB faHHbIX Ha 80000 CHMMKOB COCTOSHNA

[lBoitHas 3awmta OT Meperpy3ok M KOPOTKOr0 3amblKaHWA
Harpy3kn B TEYEeHWe HEHOPMUPYEMOro BPeMeHu (anmnapartHas
11 NporpaMMmHas)

3auTa 0T HECAHKLMOHMPOBAHHOIO YNPABAEHUS PeXuMamu
paboTbl U M3MEHEHUS HACTPOEK YCTPOICTBA

ABTOMaTM4ecKas nepefada MHGOPMaLUM NpU BO3HUKHOBEHMM
HeluTaTHbIX cutyauuin (Bckpbitne KM wnn wkadpa, nponaga-
HUe nuTaHus, 06pbiB 3C UK Harpyskn, KOPOTKOE 3amblKaHue
1 meperpyska, neperpes W T.4.) W BbIXOAe NIHOObIX NapameTpoB
3a npefenbl 3afjaHHbIX YCTaBOK

ABTOMATMYeCKMA BO3BPaT B MPeyCTAHOBNEHHbIN Pabo4ui
PeXnUM MocCre OTKITHOYEHWS MUTAHUS U KOPOTKOr0 3aMblKaHus
Harpyskm

VOaneHHbIn MOHUTOPUHT W ynpaBrieHne pexumamu padoTbl C
MOMOLLH CUCTEM TEJIEMEXaHWUKM UAN creLanin3mpoBaHHoro Mo

— BbIXOHO TOK

— BbIXOHOE HanpshKeHune

— CYMMapHblii NOTeHUMan

— MONAPU3ALMOHHBIVA NOTEHLMan

I3mepeHue 1 nepefada [OMOSHUTENbHbIX NApaMeTPOB Mo TPe6o-
BaHMO 3aKa34ymka

B coctas noctaBkM BXOAAT YCTPOMCTBA 3aLUMTbl BXOJHbIX
W BbIXOAHbIX LENern OT MUMMYNbCHbIX MepeHanpsKeHni
(rp0o30BbIX, 9NEKTPOCTATUYECKUX PA3PSA0B 1 Ap.)

TEXHWHECKNE XAPAKTEPUCTUKIA MOAYIA MCK3

MapameTp

3HayeHune

BbIxogHo# TOK, A 0,01...10
BbixogHoe HanpshkeHue, B 0,01...48
MakcumanbHas MoLHOCTb, BT 300
LLlar ycTaHOBKM BbIXOAHbIX NapamMeTpOB HanpsKeHUs 1 Toka, B/A 0,01/0,01
HanpsbxeHne nutaHus, B 24,48
KA, e mexee, % 85
TemnepaTypHbIn AnanasoH akcnayarayuu, °C -45...+45
Knacc 3awmtbl Kopnyca IP65
Macca, kr 2,4
[abapuTHble paaMepbl, MM 255x146x83
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CUCTEMA KATOOHOW 3ALLATH!
OT KOPPO3I NOABOLAHbBIX

N TTPNHAJIbHbBIX
COOPYXKEHWIA

M Pa3paboTka KOHLENUMW 3almUTbl MOPCKUX COOPYXEHWIA HaN0XEHHbIM

TOKOM, pac4yéTHoe 0OOCHOBAHME XapaKTepUCTWK, COCTaBa U PEXUMOB
paboThl

M W3roToBneHne 060pya0BaHMSA N KOMINNEKCHAsA NOCTaBKa CUCTEMbI KATOAHO
3alnTbl 1 AUCTAHLUNOHHOT0 KOPPO3NOHHOIT0 MOHUTOPUHTA

M TexHuyeckas noaaep>xkKa no BONpocaM MOHTaX<a, yCTaHOBKW, NPUMEHEHNA
1 06CNYXNBAHUSA CUCTEM KaTOLHON 3ALUMUTBI HANOXKEHHbIM TOKOM

M LedmoHTax 1 CepBMCHOE 06CAYXNBaHME
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KoHctpykumna CKIMM-TCT
¢ MMO aHogamun A3-TCT

KoHctpykuua CKIM-TCT

¢ MMO aHogamu A3-TCT % A =
K i
x =
- p——
" - _-:-:‘-—3:‘_'-_-
w5 4 _ﬁﬂi“f’“i?_J- ' ks
F "‘z.'ﬂ;n — ﬁ .
N -c'.B‘ : - 3
. —
——
_'-'h-'#-g‘
- g
-~ _

SneKTpoA
cpaBHEHUA



OCHOBHbIE COCTABNAOLLME 3IEMEHTbI CUCTEMbI KATOJHON 3aLLNTbI:

MpopaboTKa KOHLENnuum opraHn3aLnm
KaTOHOM 3aLLNTbl 1 KOPPO3UOHHOIO MO-
HUTOPUHIa

MaremaTtnyeckoe MOZEnNMpoBaHWe W pacyETHoe
060CHOBaHNEONTUMANIbHON KOHPUTYpaLIMIA CUCTEMDI
KaTOAHOI 3aLiMTbl C NPUMEHEHNeM 060pya0BaHNS
nponssofctBa 3A0 «TpybonpoBOAHbIE CUCTEMbI
U TEXHOMOr N »

CTaHUMs KaTOAHON 3aLLUTbI U cucTeMa
KOPPO3NOHHOr0 MOHUTOPUHTA
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Marnora6aputHble cTaHumn katogHom 3awutbl MCK3-TCT (M3K3-TCT) ans o6ecnevyeHns noKanbHOM 3aLiUTbl 00bLEKTA,
a TaKKe MHOropeXxumHble UCTOYHUKM nutaHus (MUMN-TCT) ¢ BbICOKOW BbIXOAHOW MOLLHOCTbIO, MpefHa3HaYeHHbIe
AN NUTAHNS aHOAHbIX 3a3eMJIIEHNIA, PACMONOXEHHbIX B OTAANEHUN OT 3aLLKLLIAEMOr0 06bEKTa

CTaHuMM KaTOLHO 3aLMTbl MHTErPUPOBAHbI B CUCTEMY OUCTAHLMOHHOTO KOPPO3NOHHOMO MOHMTOPUHIA (TTKM-TCT)

MCK3-TCT

leeix: 10A (1 mogynb x 10A)
Useix: 48B
[a6aputbl: 600x400x200MMm

MarnopactBopuMble aHO[HbIE 3a3eMSIUTENN
Ha OCHOBE CMeLLaHHbIX METano0KCMa0B
(MMO aHof0B) Ha cneuuanbHbIX CUCTEMAX
KpenneHus

KOHCTpYKLM MOTYT YCTaHaB/IMBATLCH B OTAANEHUM
0T 3aLNLLIAEMOr0 COOPYXEHUS, HErnoCPEACTBEHHO
Ha HEM (oropax, CBasXx) U1 3aHNMATb NHOE NMPOEKTHOE
nonoxexue. [pon3BOAATCA  KaK  CTaHLAPTHble
KOHCTPYKUMU ~ KPEMJIeHUs, TaK U  CreunansHo
pa3paboTaHHbIe 4151 KOHKPETHBIX MPOEKTOB

MUM-TCT

lesix: 1200A (8 mogyneit x 150A)
Ussix: 60B
[a6aputbl: 2000x800x800mMm

nepBI/I‘-IHbIB JJIEMEHTbl KOHTPOJ1A

ONeKTPoAbl  CpPaBHEHWS U JAATYMKM  CKOPOCTH
KOppo3uu, creLmanbHo pa3paboTaHHble ans paboThl
B MOPCKOI cpefie




KATOOHAA SALLNTA CTAJTbHbBIX
BEPTIKAJIbHbIX PESEPBYAPOB

3alimTa n KOPPO3MOHHbIA MOHUTOPUHT LHULL BEPTUKaNbHbIX CTanbHbIX pe3epByapoB (PBC) ocyLlecTBnseTcs yCTaHOBKOM
KaTOAHOI 3aLLNTbl, COCTOALLEN 13 cTaHumn katoaHon 3awwmTbl (CK3-TCT), ABYX KOHTYPOB MPOTSXXEHHbIX TMOKNUX aHOLHbIX
3azemnutesneit (MrA), MmegHoCYNbMATHBIX 31eKTPO0B cpaBHeHus (MC3), 6uMeTanIMyeckux aeKTpoaoB cpaBHeHus (36)
1 NHAMKATOPOB cKopocTu kopposun (MCK).
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MOOYNBHOCTb - Heckonbko MCK3 moryT rpynnmpoBatbes
B LLIKAd), B KOTOPOM pa3MelLieHbl U3MepUTeNbHbIe U CUNOBbIE
knemmbl ans noakntoyenus MrA, 346, MC3 n NCK

OYHKUMOHAJTBHOCTb - nopapepxka BCex — (DYHKUMA
MOACUCTEMbI  KOPPO3MOHHOr0  MoHuTopuHra  MKM-TCT
C BO3MOXHOCTbIO AWUCTAHLMOHHOIO YMpaBfieHUs pexxumamu
pabotbl MCK3. lMepefaya AaHHbIX MO Pa3nuMyHbIM KaHanam
CBS131, B TOM YICIIE UHTErpaLms B CUCTEMY TENIEMEXaHUKM | -

- TR
YHUKAJTbHBIE ~ XAPAKTEPUCTUKWN  —  mMuHMMAanbHbINA |I‘

BbIXOAHON TOK 10 MA, LIar yCTaHOBKM PeXMOB CTabunusauum: ‘I

0,01B/0,01A

KOMMJIEKCHOE NPOEKTHOE PELLEHWE
C NMOCTABKOIA MOJTHOrO KOMMJIEKTA
OB0PYLOBAHUA e
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CTAHLSA KATOHOW 3ALLNTLI CK3-TCT

icnonHeHne — MeTaniMyeckui Likady ¢ ABYXCTOPOHHUM [OCTYNOM KO BCEM W3MEPUTESbHbIM U CUJIOBbIM KJieMMam,
OpraHam ynpasJieHhd, B KOTOPOM pPa3MeELLIEHbI:

— MCK3 ¢ Heo6x0aumoi CyMMapHOW MOLLHOCTbIO B — YCTPOWCTBA 3aLLNTbI OT UMNYTbCHBIX NePeHaNpPsKeHIi
3aBUCMMOCTY 0T 06bema 3aluiiiaemoro PBC N3MEpUTENIbHBIX 11 TOKOBbIX KaHanos

— KIIeMMHbIE MaHenu Ans nojKmo4eHUs 1BYX KOHTYPOB — MOJyNN N3MEPEeHNs TOKOB 1 MOTEHLManos
MPOTSKEHHbIX  TMOKUX  aHOAHbIX  3a3eMIUTENeN — CYETYMK 3NEKTPO3HEPruu

(MrA), menHocynbaTtHbIX 3MEKTPOLOB CPaBHEHUS
(MC3), 6umeTannnyecknx 3NeKTPOJOB CPaBHEHUS K
(3[5), WHAMKATOPOB CKOpOCTM Kopposuu (VCK) — BCTpOeHHble GSM mopaem u nHtepdenc RS-485
11 BbIMOSTHEHNS 3MEPEHNIA

— NpoYyee coNyTCTBYIOLLEE 060PYN0BaHME

TEXHWHECKNE XAPAKTEPUCTUKIA CK3-TCT

Napametp BapmaHt 1M BapuaHt 2M

06vem PBC, m® 5000 - 30 000 40 000 — 50 000
HanpsbxeHne nutanus, B 230 230
BbixogHow Tok, A 0,01...10 0,01...20
BbixogHoe HanpshkeHue, B 0,01...48 0,01...48
MakcumanbHas MoLHOCTb, BT 300 600

LLlar ycTaHOBKM BbIXO4HbIX MapamMeTpoB
Hanps>keHus n Toka, B/A

KA, He meHee, % 85 85

KonunyecTBo knemm ans noakntoveqns PBC
no PA-91.020.00-KTH-170-17, w:

0,01/0,01 0,01/0,01

MrA 10...21 29
30b 4 4
MC3 4..10 10
ncK 4..6 6
TemnepaTypHbIi AnanasoH akcnayarayuu, °C -60...+45 -60...+45
Knacc 3awmtbl MCK3-TCT P65 P65
Knacc 3awmtbl kopnyca Lukada IP54 IP54
Macca, Kr, 10 50 70

[a6apuTHble pa3mepbl, MM 1400 x 800 x 400 1400 x 800 x 400




KOHTPOJ1bHO-

N3MEPWUTEJIbHBIE

[TYHKTDbI

lpenHa3Ha4eHbl ONA KOHTPOMA W PerynupoBaHus
napameTpoB 3M1EKTPOXMMUYECKOI 3aLLUTHI, a TaKXKe
0603Ha4eHNa Tpacc Tpy6onpoBOAOB.

NMPEMMYLLIECTBA
KOHCTPYKLNW:

MOBbILLIEHHAS! CTOMKOCTb K BO3AENCTBUID KIMMATK-
4eCKIMX (DAKTOPOB OKPYXAIOLLEN Cpefbl

COBPEMEHHbIV 1 3CTETUYHbIV BUL,

CBOOOAHBII [OCTYN K KOHTAKTHbIM  3aXMMaM

KNEMMHOro TepMnHana

YO0OHbIN MOHTX Kabenein n [OMNOMHUTESIbHOIO
060pya0BaHNS: ANEKTPOAOB CPABHEHUSA, NHANKATO-
POB CKOPOCTY KOPPO3UM 1 T.A4.

MOHTaX 060pya0BaHNs CTONKN

(BC3, KOHTpONEpPOB 1 T.4.)

BHYTPU

He TpeOyeTcs JOMONHUTENbHOE O0OCMYXXUBaHUE
M0 COXPaHEHMIO BHELLIHEro Bifa

manbi Bec (ans KIM co crorikamu u3 MBX)

OCHOBHbIE TEXHW4ECKIWE
XAPAKTEPUCTUKIA

KOMUYECTBO N3MEPUTENbHbIX 11 CUMOBbIX KEMM
~ [0 44

CEYEHVE NOJOKNIOYAEMbIX MPOBOAOB:
— W3MEPUTEJIbHbIX - 1,5...6,0 Mm?
— CKII0BbIX - 6,0...35 Mm?

CTEMEHb 3ALLTLI KOPMYCA — 1P34
M0 roCT 14254-96

TEMMEPATYPHbIA  AWAMA3OH  9KCMITYATALMIA
0T -60°C 10 +60°C

KOHTPOMbHO-U3MEPUTENbHbIE
NYHKTbI U3rOTaBMBAOTCSA MO TPEM
TEXHUYECKIM YCNOBUSIM:

— TY  3435-002-93719333-2009 Ha  CTOMKe
Kpyrnoro ceveHus 108 mMm u3 wmetanna wam
110 mm 13 MBX

— TV 3435-008-93719333-2012 — Ha cTOiKe KBampat-
Horo ceveHns 200 mm n3 MNBX

— TbIL.421453.028 TY — Ha CTOWKE KBafgpaTHOro
ceveHns 200 x 200 mm u3 MBX (ons 06bLEKTOB
MAO «TpaHcHe(Tb»)
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KOHTPOJIbHO-N3MEPUTEJIbHBIE MYHKTbI

KOHTPONbHO-3MEPUTESIbHbIE NYHKTbI, U3rOTOBMNEHHbIE

no TY 3435-002-937/19333-2009

KOHTPONbHO-N3MEPUTENbHbIA NYHKT

KOHTPONbHO-M3MEPUTESIbHbIA ~ MYHKT ~ KOHCTPYKTUBHO
COCTOUT 13 CTOMKM W 3aKPEMNSIEHHOr0 HA HEN KIIEMMHOI0
TepMuUHana. JlononHUTENbHO KOMMNEKTyeTcs
KWOMETPOBbIM  3HAKOM, MO3BOAAIOLMM  BU3YanbHO
KOHTPONIMPOBaTh TpAccy Tpy6onpoBoa ¢ BO3ayxa.

CTolika

CTorika no TpebOBaHUID 3aKazymka MOXET ObITb
n3roTosneHa 13  nonusuHunxnopuga  (MBX)  wnu
metanna. [lpumeHsiemble matepuanbl MpefHasHaveHsb!
LN 3KCryyatauuy Ha OTKPbITOM BO3[yXe BO BCEX
Knumatuyeckux 30Hax. CToiika OCHaLleHa aHKepHbIM
YCTPOMCTBOM, MPENATCTBYIOLNM CBOGOJHOMY M3bATUIO
KOHTPOJIbHO-U3MEPUTENIbHOr0 MyHKTA 13 TPYHTA.

KneMMHbIiA TepMiuHan

KNeMMHbIA TepMUHaN W3roTOBJIEH M3 MonukapboHaTa
1 NpeAHasHa4yeH [and YCTaHOBKM [0 18 KOHTaKTHbIX
3KMMOB. KOHTaKTHble  32XWUMbl W3rOTOBNIEHbI U3
HepPXXaBetoLen CTann Wam NatyHu. [na UCKNYeHus
HECaHKLMOHMPOBAHHOMO [0CTYNa KNEMMHbIA TepMuUHan
VMEET KPbILLKY C 3anupatoLLm YyCTPONCTBOM.

OO T ASUIIFPUSOH ©

B
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MapkupoBska v npegynpexgaroLine (MHopMaLoHHbIe) Haanucu

MapkupoBka 1 npeaynpexaarolne HaanucK BbIMOSHEHbI HA CAMOKIIEHOLLEACs NieHKe METOAOM TepMOTpaHCepHO
neyatu. [ noBbILLEHNS CTONKOCTI MApPKUPOBKI 1 HAZNMUCEN K BO3MENCTBIIO YNIbTPadoMONeTOBOr0 U3Ny4eHMs NPUMEHSIETCS
HapY>XHOEe NaMUHMPOBAHME CMELMabHON 3aLUTHON NAeHKO. CTOMKOCTb MApKMPOBKY 1 HaANNUCeN He MeHee 15 feT.

KnemmHana naHenb KATI
CO CTOMKOW KpYrioro ceyeHns

KpbillKa KiieMMHOro TepMmnHana
C 3anMparoLnM YCTPONCTBOM




CTpYyKTypa YCNOBHOr0 0603Ha4YeHNs KOHTPOJIbHO-U3MEPUTENIbHOTO NYHKTA

KUM-TCT - XX - XX - XX/YY - X - Cx XX - BC3(P)XX/YY

1 2 3 4

roe:

1 — HaumeHOBaHWe/TOproBas  Mapka  KOHTPOJSIbHO-
3MEPUTENIbHOrO MYHKTA.

2 — KOJINYECTBO U3MEPMUTENbHbIX KITIEMM.
3 — KOJIMYECTBO CUJIOBbIX KITEMM.

4 — XX — BbICOTA HWWKHE TpaHW KJIEMMHOr0
TepMuHana Haj ypoBHem rpyHta, M /YY — ypOBeHb
3arny6yieHNs CTONKN B TPYHT, M.

5 — X -—wmarepuan CTOKN KOHTPOJIbHO-U3MEPUTENBHOIO
MyHKTa:

— [1-croika ns nonusmHunxnopuga (MBX)
— C - cToliKa 13 cTeknonnactuka
— M - metannuyeckas cTorka

6 — HOMEep  CXeMbl  3NIEKTPUHECKUX  COEAUHEHWI
B cootsetctBuM ¢ TY 3435-002-93719333-2009 (npu
OTCYTCTBMM 3aKa3a KabeibHOW NPOAYKUMW W LOpYrux
KOMMIEKTYIOLWMX — He ykasbiBaetcst). lpu 3akase no
CneunanbHoOi  CXeMe  3MIEeKTPUYECKUX  COEAUHEHWI
B rpacpe Bmecto Cx XX Heobxoaumo ykasatb CI1 u
MPUN0XNTb CXEMY B BWUAE OTAENbHOr0 AOKymMeHTa. B
Cflyyae MpUMeHeHWs OPOHMPOBAHHOIO Kabens Tuna
Bb6LLIB HOMep cxembl fononHsaeTcs abbpesmatypon bp
(B OCTaNbHbIX CNYyYasX — He YKa3blBALTCH).

6 7

7 — BC3(P) — 6510k COBMECTHON 3aLuTbl (PEOCTATHbIN)
(Mpu OTCYTCTBUM — HE YKa3bIBAETCS):

— XX —Konu4ectso kaHanos bC3(P)
— YY — HOMUHanbHbIN TOK kaHana bC3(P), A

8 — Hanu4me KMNOMETPOBOro 3Haka (Mpu OTCYTCTBUAU —
He YKa3bIBaeTCs).

Mo Tpe6oBaHMIO 3aKa34MKa KOHTPOSIbHO-U3MEPUTENbHbIE
MYHKTbI KOMMMEKTYHOTCA JONOMHUTENbHBIM
000pYAOBaHNEM [ 3NEKTPOXMMUYECKON  3aLnThI
Tpy60npoBOLOB (anekTpofamn CPaBHEHNS,
BCMOMOTraTe/bHbIMI  3NIEKTPOAaMK,  MHANKaTOpamu
CKOPOCTM KOPPO3un 1 T.4.).

‘ KWI Ha rasonpoBoae HOXHbI NOTOK




KOHTPOJIbHO-N3MEPUTEJIbHBIE MYHKTbI

KOHTPONbHO-3MEPUTESIbHbIE NYHKTbI, U3rOTOBMNEHHbIE

no TY 3435-008-937/19333-2012

KOHTPONIbHO-M3MEPUTENbHbINA MYHKT

KOHTPONbHO-N3MEpPUTESIbHbIA  MYHKT  KOHCTPYKTUBHO
COCTOUT W3 CTOMKW KBampatHOro ceveHuns 200 mm
W 3aKPENnIeHHOro Ha Hell KNEeMMHOro TepMuHana.
JlONoNHUTENBHO KOMMJIEKTYETCA KUTIOMETPOBbIM 3HAKOM,
MO3BOSIAIOWMM  BU3YallbHO  KOHTPOMMPOBATh  Tpaccy
Tpy60NnpoBoJa C BO3ayxa.

CTonka

CToliKa n3rotanmeaercs u3 nonusuHunxnopuga (MBX).
[pumensiemble maTepuarnsl CreunanbHo npesHasHaveHsb!
LN 3KCnryatauuy Ha OTKPbITOM BO3[yXe BO BCEX
KNMMaTu4eckux 30Hax. CTOMKA OCHALLEHA aHKepHbIM
YCTPOMCTBOM, MPENATCTBYIOLM CBOGOJHOMY M3bATMIO
KOHTPOJIbHO-U3MEPUTENIbHOr0 MyHKTA U3 rPyHTA.

KneMMmHblii TepMuHan

KnemMHbIA TepMUHAN U3rOTOB/EH M3 MOSiMKapboHata u
npejHasHa4eH Ans yCTaHOBKM [0 44 KOHTAKTHbIX 32XK1MMOB
Ha OHOW KNeMMHOM naHenu. Bo3mMoXxHa yCTaHOBKa [BYX
KNeMMHbIX naHenen. KoHTaKTHbIE 3aXKMMbl U3rOTOBMEHbI
3 HEpPXKaBEKoLLen CTann unm natyHn. [Ona UCkKIYeHus
HECAHKLIMOHMPOBAHHOTO J0CTYNa KNEMMHbIA TepMUHAI
MMEET KPBILLKY C 3aMnpatoLLM YCTPOCTBOM.

QCTORPOMHD - TAZ
- ACHO

W

/. [OXPAHHAS 30HA]

MapkupoBka 1 npegynpexxaaroLiune (MHPOPMaLMOHHbIE) HAANUCK

MapkupoBka 1 npegynpexparolne HaanucK BbIMOSHEHbI HA CAMOKIIEHOLLENC NieHKe MEeTOAOM TepMOoTpaHCdepHON
neyatu. [1na noBbILLIEHUA CTOAKOCTU MapKUPOBKI U HAMUCEN K BO3LENCTBUIO YNbTPAMMOIIETOBOIO U3NY4eHNS NPUMEHSETCS
Hapy>HOEe TAMUHNPOBAHME CMELNANbHOI 3aLWMTHON NIEHKOI. CTONKOCTb MapKUPOBKM 1 HALMICEN He MeHee 15 reT.

Liex no npou3BoacTtBy
KOHTPOJIbHO-M3MepUTESIbHbIX MYHKTOB

5 === W
|

3anupatollee ycTpoONCTBO




CTpYyKTypa YCNOBHOr0 0603Ha4YeHNs KOHTPOJIbHO-U3MEPUTENIbHOTO NYHKTA

KUM-TCT - X - X/Y - X - CxYY - BC3(P)N/M - K - 3CX - MX
1 4815 6 18 9

roe:

1 — HanmeHoBaHue n3penna n KOMMaHWs- ‘

Nnpon3BoanTENb. KWI Ha 318-oM Kunometpe

rasonpoBoga Cuna Cubupu

2 — KOMMYeCTBO KOHTAKTHBIX 32XKIMOB (M3MEPUTENbHBIX
11 CUTOBbIX).

-

3 — pasmep KATT:

— «1,8/0,7» — BbICOTA HaasemHoi 4act 1,8 M,
3arny6neHue B rpyHT — 0,7 M

— «1,8/1,2» — BbICOTA HaasemHoi 4act 1,8 M,
3arny6neHue B rpyHT — 1,2 m

4 — LBET KPbILLIKW KNEMMHOr0 TepMUHana:

— <« KNT» — XenTbli
— «Kpc» — KpacHblii
—  «CuH» — cuHun

—  «3en» — 3efeHblil

5 — cumBONbI«Cx» N «YY»—HOMEP CXeMbI 3NIEKTPUHECKUX
COEJMHEHUA B COOTBETCTBUM C npusioxeHuem A TV
3435-008-93719333-2012 (npu OTCYTCTBMM 3aKa3a
KabesibHOM MpoAyKUMM — He yKasblBaetcs). B crny4ae
NnpUMeHeHns 6GpOHMPOBaHHOro kKabens Tuna BBG6LLB
HOMEp CXeMbl [JOnosiHaeTcs a66pesBuatypoir  «bp»
(B OCTanbHbIX cnyyasx — He ykasbiBaetcs). [pu 3akase
Mo CcneuuanbHol CXeme 3MEeKTPUYECKUX COeLUHEHWI
B rpacge Bmecto CxYY Heobxoaumo ykaszatb «GIl» u
MPUN0XNUTb CXEMY B BIE OTAESbHOr0 JOKYMEHTA.

6 — cumBonbl «bC3(P)» — 610K COBMECTHOW 3aLuThI
BC3 (peocTaTHblit) (Mpu OTCYTCTBUM — HE YKa3bIBAETCS):

— N - «konunyectBo kaHanos 5C3(P)
— M - HomuHanbHbIN TOK KaHana BG3(P), A

7 — «K» = HaiudMe  KMNOMETPOBOr0  3Haka
(Mpw OTCYTCTBMU — HE YKa3bIBAETCS).

8 — «3CX» — Hanuyme KOMMMEKTa 3NeKTPOoJoB,
COCTOALLEro K] anekTpoja CpaBHeHMs

1 BCMOMOraTeSibHOr0 351eKTpofa, rae CUMBOA «X» —
KOJINYECTBO KOMIMJIEKTOB B CXEME.

9 — «MX» — Hanu4ne  KOMMMEKTa  MapKepHbIX
HakKnagok, rae  CuUMBON  «X»  —  HapYyXHblii
Anametp TpybomnpoBoAa, MM  (Mpu  OTCYTCTBUN —
He YKa3bIBaeTCH).
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KOHTPONIbHO-3MEePUTESIbHbIe NYHKTbI, U3rOTOBMNEHHbIE

no 1BI1LL.421453.028TY

CvrHanbHbIV Konnak MnacTtkoBas yeTbipexrpaHHasn Ha BepxHeir yactu croiiku KNI BMecTo

(KpbiwKa) CTOWMKa M3 Heroprouero KPbILIKM MOXET ObITb YCTaHOB/NEHbI
aTMoc(hepoyCcTon4nBoro KpbILWKa-naakaT uin KUioMeTpoBbIN 3HaK,
nnacTuKa c HaHeCeHHOM KoTopble No3BonAT 06HapyxmBaTb KU

B ONMPOCHOM JINCTe 3aKa34ynKa

KoHcTpyKumns moxet
umeTb 1 unm 2 okHa

L TpomdmedTs M‘

WH MauMOHHOM KaK MK, TaK U Ta camosieTa um
KoHeTpyKums thopmal, OHHO aK ¢ 3eMNIn, TaK U ¢ GopTa camosneta un
MapKUpOBKOM BepTonert
Tparchopmep» apKNpOBKO eprosieTa
MMeeT BbIABVXHYIO
YyacTb
2
§ — — e
H CornacHo onpocHoMy
E NINCTY 3aKa3yuKa JonycKaerca
3 [ononnutensHoe ’ : KpenjeHue WWTOB-yKasaTtenen
obopyaosaHue 3 Ha cToiky KWTI. Tun tabamukm
n MHOpMaLUA, HaHoCMMasA ‘
/ Ha Hee, TaKXXe yKa3blBaeTcA

KnemmHas nanenb

pacnonoxeHa B BepXHel 4acTu
CTOMKW M 3aKpbITa KPbILWKOMN. 5
KnemMMHas naHenb npeactaBaser ==a
coboii nnaty, Ha KoTopoi A
pasMelleHbl CUJIOBbIe h

g
M n3MepuTtesibHble KOHTaKTHbIe E
g
e

. KpbilKa KneMMHol naHenm

3aXMMbl AN KOMMYTaLUn
cpeacTtB 3X3 u nogKnoyeHnn
n3mepuTenbHOro 06opyaoBaHuA

Kab6enun BeogsaTca B KU

yepes OKHO, B H/XKHEN YacTun B HMXHen yacTu cTonKm

CTONKN pacrnonoXeHo aHKepHoe
YCTPOMCTBO

¢ Rmmmmn\




KOHTPONbHO-N3MEPUTEbHbIA NYHKT

KOHTPONbHO-M3MEPUTESbHBbIA MYHKT cocTonT
M3  CTOMKW  KBajpatHoro  cevyeHus 200 wmm
C  VHMOPMAaLMOHHLIMK Hagnucsimm, KJIIEMMHOM

MaHeNln C KOHTAKTHBIMW 32XUMaMK, KPbILLKK (Bns
TEXHOJOrMYecknx TpybonpoBOAOB W pe3epByapos),
KpbILLKW-NNaKaTa/KUIoMeTpOBOro 3Haka (4ns NIMHenHOo
YyacTW MaructpasibHblX TPY6OMPOBOAOB), AHKEPHOIO
ycTpoiicTsa. o 3akady Ha KT mMoXeT ycTaHaBnnBaThes
LLMT-yKa3aTelb.

CTOMKM

Croiku N3roTaBMBaOTCA n3 MoJIMMEPHOTO0
marepuana Ha 6ase nonusuHunxnopuga  (MBX)
B IBYX MCMOJTHEHNAX.

Ctonka KW Tuna 01 coctouT M3 LENbHOTAHYTOrO
npounsg ¢ oKamMmnm KNeMMHOW MaHenn, MOHTaXHOro
npoema, AONONHUTENIbHOr0 060PYA0BAHMS 3aKPbITbIMU
KpblLLKaMu

Ctorika KWM Tuna 02 cocTouT M3 2-X MONYCTOEK

n3 LLeJIbHOTAHYTOr 0 npoduns COENHEHHbIX
NoabEMHO-Pa3ABUXHbIM MeXaHNU3MOM. [TogbemHo-
pa3fBuKHON MeXaHN3M CTOMKM N3roToB/ieH

3 KOPPO3MOHHOCTONKOrO MeTanna, AN 06ecneyeHms
6e30TKa3HOil PaboTbl B TEYEHWE BCEr0 CpoKa Cryxobl
Kin

lMpuMeHsieMble B CTOWKAax Matepuanbl CreLnanbHo
npegHa3HadeHbl Ans 3KCnyaTaLui Ha 0TKPbITOM BO3[LyXe
BO BCEX KNUMATUYECKUX 30HaX. CTOMKK OCHALLEHbI
AHKePHbIMU YCTPOMCTBAMMY, NpensTCTBYHOLLMMN
CBOOOAHOMY U3bATUIO  KOHTPOSIbHO-M3MEPUTEIHOMO
MYHKTa U3 rPyHTa.

KneMMHbIiA TepMiuHan

B 3aBMcMMOCTM  OT  HasHa4YeHus W YCNOBWIi
MpPUMeHeHns KWMbI KOMMJIEKTYHOTCA
COOTBETCTBYIOLLIUM KONN4eCTBOM CUJTIOBbIX

N N3MEPUTENIbHBIX KOHTAKTHbIX 3aXKNMOB.

KnemmHas naHenb W3roToBieHA M3 CTEKJIOTEKCTONMTA.
KoHTakTHble ~ 3aXumbl  KnemmHouW  naHenu  KIUI
U3rOTOBNEHbI U3 LIBETHBIX METANI0B (NaTyHK).

KOHCTPYKLMSA CTOMKM MCKtOYaeT LOCTYM MOCTOPOHHUX
AL K KNEeMMHOW MaHenn, MOHTaXHOMY NpoeMy u
JOMONHUTENIbHOMY  060pyA0BaHut0.  KpbIlWKyU  JOKOB
MMEIT 3aMOK, N3rOTOBJIEHHBIN U3 KOPPO3NOHHOCTOWKOIO
MeTanna, ¢ yHnBepCanbHbIM KIHOM.

MapkupoBka v npeaynpexaatoLume
(MHCpOpMaLMOHHbIE) Hagmmcw

1306paxeHne MHOPMALIMOHHBIX HAAMUCEN BbIMOMHEHO
METO0/0M MOJSTHOLLBETHOM NeYaTh Kpackamu, yCTORYUBbIMN
K  YNbTpacpuoneToBOMYy  M3JTyHeHU0  (BbILBETAHMIO)
W 06ecneynBaloLLMMU  CTOMKOCTb  W306paXEHUs K
BO3JENCTBUID KIMMATUYECKUX (DAKTOPOB B TEYEHUE
He MeHee 10 fneT ¢ MOMEHTA Hayana akcnnyaTauum
C rapaHTWUiiHbIM CPOKOM 3KCMyaTauun He MeHee
5 ner.

Bce uHMopmaumoHHble Hagnuen Ha KT HaHocsATcs B
3aBOZICKNX YCITOBUSIX.

CTPYKTypa YcNoBHOr0 0603Ha4YeHNs
KOHTPOJIbHO-M3MEPUTENLHOIO NYHKTA

KUM-TCT-X-X-X(X)-X-X-X

ol el e ol 7 o ol Al Y5 T
1 2 13456 7809

1 — BykBeHHOe 0603Ha4eHne «KUM»

2 — Tlpoussogutenb 3A0 «Tpy60npOBOAHbIE CUCTEMBI 1
TEXHONOrnmn»

3 — Tun ctoviku KM ( 101, 1102 )

4 — Konim4ectBo N3MEPUTENbHBIX KIIEMM

5 — Konu4ecTtBo CUJIOBbIX KIIEMM

6 — L|BeT CuioBbIX KNEMM:
— K —KpacHblii
— G - cuHnii

7 — [lononHnTeNbHOE 060pYA0BaHNE:
— BC3 - 610K COBMECTHOIA 3aLLNTBI
— B[P — AMoaHO-pe3ncTOpHBbIii 6J10K
— BIM - 6nok nepeaayn napameTpoB X3
— VKT - ycTpoincTBO KOHTPONS ToKa A3

— V3T - ycTpONCTBO 3aLUmMThl TPY6ONPOBOAA OT Ha-
BEJEHHbIX TOKOB

— YKB3 - ycrpoiictBo 3akpenneHus KM B cnaboHe-
CYLLIUX FPYHTaxX

— 0 - otcyTtcTBre JOMONHUTENBHOIO 060PYL0BAHMA
8 — Bup KpblLLek:

— K —KpblLKa (CUTHaNbHbIA KOSinak)

— KI - KkpblLwka nnakar

— K8 — KunomeTtpoBbIil 3HaK
9 — Knumatnyeckoe ucnonHenue no FrOCT 15150
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KOHTPOJIbHO-N3MEPUTEJIbHBIE MYHKTbI

BI10KI1 COBMECTHOW 3ALLATHI

bC3 npegHasHayeHbl Ans 06ecreyeHns COBMECTHON BC3 npumeHsOTCS KaKk B COCTaBe  KOHTPOJIbHO-
3aLmThI napassesibHblx, conmxaroLmxcs unm n3meputenbHbix nyHkToB (TY 3435-002-93719333-2009,
MepeceKatoLLnxcs NoA3EMHbIX CTaNbHbIX COOPYXXEHUN 1 TV 3435-008-93719333-2012, TbILL.421453.028 TY),
KOMMYHMKaLWiA NyTeM perynmpoBaHns napamerpos 9X3. TaK 1 OTAEJbHO.

5C3 pekoMeHAyeTcs NPUMEHSTb Ha IMHENHON YacTi MarkucTpanbHbIX Tpy6oMnpo-
BOJIOB 11 HA NPOMbILLIEHHbIX MOWAAKAX:

— B MeCTax nepece4eHns Tpy6onpoBo0B

— B MeCTax nepece4eHus Tpy6onpoBoLOB C KabensaMm cea3n ¢ 6POHMPOBAHHON 060/104KON

— Ha BCTaBKax (MyTax) aneKkTpon30nmpyroLLmnx

— Ha Jpyrux yyactkax Tpy60npoBof0B, B COOTBETCTBUN C TPEOOBAHUAMMU HOPMATUBHO-TEXHUYECKON AOKYMEHTaLNN

B APYIUX Cryyasx

B/10K COBMECTHOW 3ALLNTLI PEOCTATHbIN BC3(P)

5EC3(P) npousBoasaTcsa B ABYX UCMOMHEHMAX:

— B LIKay

— Ha KJIeMMHOW MaHesnu

MoHTax Kabesieil Ha KNeMMHO NaHenu KoHTponibHO-M3MepuTenbHble NYHKThI
¢ peoctatHbiMn BC3




BEC3(P) B wkady

lMpumeneHne CWMOBbLIX  PeocTaTos no3BosiAeT
NPOU3BOAUTL MINIABHYIO PEryNMPOBKY COMPOTUBIEHMUS
KaHanos  6e3  WCMOMb30BAHWUA  3NIEKTPUYEC-KIX
Nepembl4eK, He OTKM0YaA CTaHUMW KAaTOLHOW 3aLiUTbI.
BCTPOEHHbIN ~ M3MEPUTENbHLIA  LUYHT  MO3BOMSAET
OMpefenaTb BENMYMHY TOKA KaHama C  MOMOLLbIO
munnuBonbeTmeTpa. 3awmta bC3(P) oT atmoctepHbIx
nepeHanpsKeHuni o6ecne4nBaeTcs YCTPOWCTBOM

rpo303aLLunThl (BapUCTOPOM).

TexXHUYECKIe XapaKTepuCTUKM

[unana3oH
MakcumanbHbIn perynmpoBaHns
3NEKTPUYECKUI 3NIEKTPUYECKOrO
TOK, A COMPOTUBEHNS
peoctata, Om

Yucno kaHanos
perynupoBaHms

BC3 (P) Ha knemMMHoIA naHenu

1 0..30.0 18
10 0..05 141
14 0..05 1l
25 0..0.25 18
34 0..0.25 1 b1

KneMMHas naHenb ¢ ogHoKaHanbHbiM BC3-10A

[pumeHeHne CUNOBbIX peocTaToB no3Bonget

NPOU3BOAUTL TM/1ABHYH PErynvMpoBKY COMPOTUBIIEHUS
KaHanoBs 6e3 1CMO/b30BaAHMA 3NIEKTPUYECKIX NEPEMbIYEK,
He OTKJ0Yas CTaHLMW KaTOLHOW 3aluTbl. BCTPOEHHbIN
N3MEPUTENbHBIN LUYHT NMO3BOJIAET ONPELENsTh BEIUYUHY
TOKa KaHana ¢ NMoMOLLbK MUNIUBOSILTMETPA.

TexHUYecKu1e XapakTepucTuki

[lnanasoH
MakcumanbHbiii perynupoBaHus
3NeKTPUYECKMI 3NIEKTPUYECKOrO
TOK, A CONPOTUBINEHNS
peoctara, Om

Yucno kaHanos
perynupoBaHus

1 0..30.0 1.4
10 0..05 1.4
14 0..05 1.4
25 0..025 1
34 0..0.25 1

YetbipexkaHanbHbin BC3-14A




KOHTPOJIbHO-U3MEPUTEJIbHBIE MYHKTbI

37IEKTPOHHBIN BMTOK COBMECTHOW 3ALLWTI (3BC3)

INEKTPOHHbIA 6710K COBMECTHOM =
sawuThl (36C3), 1A [E

9bC3 mcnonb3yercs B CUCTEMAX COBMECTHO

A CTPYKTypa YCN0BHOr0 0603Ha4YeHus

KaToZHOiA 3aWNTI ana o6ecneyeHns .
OOHOBPEMEHHON 3aLLUTbI HECKOMbKMX MOA3EMHbIX ~ . IBC3-TCT-XX-YY
METaININYECKNX COOPYXKEHUA OT OZHOW CTaHuuu |

9 o i G"-.
KaTOZHOW 3aLLNTbI, @ TAKXKE B YCTAHOBKAX KATOAHO 1 2 3 4
3aWnThl (Ha MPOMBILNEHHbIX MMOWAaKaX) s )| .8
pasfeneHnss  CUCTeMbl  aHOAHbIX  3a3eMmeHuit EE 1 — HaumeHOBaHMe NPoAYyKLK;
Ha OT[e/bHbIE BETBM C MOJAYell Ha 9TU BETBMU | 5S 2 — HaMMeHoBaHwe NPeAnpUATA-
CTaGUNM3MPOBAHHOMO aHOAHOMO TOKA. 1 VSTOTOBHTEN, T ;

§ 3 — HOMMHATbHbIIl BLIXOJAHOW TOK;
3bC3 NpeacTaBnser co6oit CTabunM3aTop ToKa ¢ |53 4 — KNUMATNYeCKOe UCTIONHEeHMe
0ZHOCTOPOHHEN MPOBOAUMOCTLIO U MUHUMANbHBIM |°%

| [Tpumep ycnoBHOro 0603Ha4YeHNSA;

BHYTPEHHUM NafeHnem Hanps>XxeHna

I=

3bC3-TCT-1,0-Y2 no THI11L1.421453.032 TY
— 3/1EKTPOHHBIV 610K COBMECTHON 3aLLNThI
C HOMWHasIbHbIM BbIXOAHbIM TOKOM 1A,
KAUMaTtnyeckoe UcnosiHeHne Y2

Pexxum paboTsl:

— cTabunuaaums no Toky

OCHOBHbIE TEXHUYECKME XapaKTepUCTUKN

HanmeHoBaHWe TEXHNYECKON XapakTepucTukm 3Ha4eHune

MakcumanbsHas paccenBaemas MOLLHOCTb, BT 12
[lnanasoH 3Ha4eHnin CTabunn3npyemoro Toka, A 0,01...1,01
MakcumanbHbIi TOK B TeveHne 10 MuH, A 1,2 1
MakcumansHas pasHoCTb NOTEHLMANOB B PeXUMe cTabunnaauun Toka, B 122
MakcumansHas norpeLIHoCcTb CTabunmsaLmm yCTaHoBAEHHOr0 TOKa, % 253
HanpskeHne cpabarbiBaHWs 3aLLNTbI OT NOBbILLEHWS HANPSHXXeHUs, B 13
Temnepatypa cpabatbiBaHus 3aLLnTbl OT neperpesa, °C nntoc 70 4
MakcumansHoe 06paTHoe HanpspkeHue, B 130
MakcumanbHblit 06paTHblil TOK, A 0,01
Knumatunyeckoe ucnonHenue no FOCT 15150, npu atom: V2
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— TemnepaTypHbIi AnanasoH akcnayatauun, °C

MuHyc 45...nntoc 70 5

— OTHOCUTENbHas BNAXHOCTb BO3Ayxa npu Temnepatype 25 °C, % 10 98

— atmoccepHoe fasneHue, klla 84,0 no 106,7
— JKcnuyaTauus B atmocdepe TUnoB Inll
MuHnmanbHas Temnepatypa TpaHCMOPTUPOBAHNSA 1 XpaHeHns, °C MUHYC 50
[a6apuTHble pa3mepbl Kopnyca, MM, He 6onee 245x82x72
Knacc 3awwutbl kopnyca IP65
Macca, Kr, He 6onee 0,7
Pac4eTHbI CPOK CyXObl, NeT He MeHee 15

1. pu ycnoBum, 410 pasHOCTb NOTEHLMANOB Ha knemmax IbC3 cocTaBnset He MeHee 450 MB, Temnepartypa kopnyca He npesbiwwaeT natoc 70°C, a

paccenBaemas MOLLHOCTb He npesbiaet 12 Br.

2. Mpu ycnosuu, 410 Temnepartypa kopnyca He npesbiwaeT ntoc 70°C, a paccenBaemas MOLLHOCTb He npeBblllaeT 12 BT.
3. B avanasoHe pasHoCTM NoTeHLManos Ha knemmax 9b6C3 ot 0,45 1o 12 B v npu 0TCYTCTBUM BAMSIHUA CPABGATbIBAHNSA 3ALIUTHI.

4. Temneparypa Kopryca KOHTPONUPYETCA B HEMOCPELCTBEHHON 6/IM30CTY OT CUNIOBbIX 371eMEHTOB. [epuepuiiHbie y4acTKn Kopryca MoryT UMeTh

MEeHbLLYIO Temneparypy.

5. C pOCTOM 3Ha4YeHNs OKpYXKaroLLieit TemnepaTypbl MakcUMansHO BO3MOXHbIN TOK 11 MakcUManbHO BO3MOXHAs paccenBaemast MOLLHOCTb 36C3
OyayT aBTOMATUYECKIA CHUXXAThCS 10 3HA4eHWiA, MPY KOTOPbIX TeMMepaTypa Kopryca He npeBbicuT nikc 70°C.



JJIeKTPOHHbIA 610K cOBMECTHOM 3awuTsl (3bC3), 30A

9bC3 ncnonb3ytoTes B Cxemax COBMECTHON KaTO4HON
3allnThl U MOTYT, B 3aBUCUMOCTI OT MCMOJSTHEHUS, !
o6ecneymBaTb 0JHOBPEMEHHYHO 3aLLNTY HECKONbKMX
MOJI3EMHbIX METANMYECKNX COOPYXKEHNIA OT OFHON
CTaHUMN KaTOAHOW 3aliuThbl MyTEM pacrnpefeneHus
BbIXO[HOTO TOKA Ha 3allulliaeMble COOPYXXEHNs
W pasfenbHOr0  YCTAHOBMEHWSt  OMTUMANbHOM0
3alLMTHOrO TOKA UMK NOTeHUMana Ans Kaxaoro u3
3aLLMLLAEMbIX COOPYXKEHUA.

9bC3 He comepXWUT BCTPOEHHbIX WCTOYHWUKOB
nuTaHusg. [luTaHuMe OCYLIECTBNAETCA 32  CYET
Pa3HOCTM MOTEHLMANoB Mexay 3aliuiiaemMbiMu
COOPYXXEHUAMN.

Pexxum paboTsl:

— PEeXuM cTabunmsaumm Toka
— peXum cTabunmsaumnn pa3HoCTU NOTEHLMANO0B

OCHOBHbI€ TEXHUYECKNE XaPAKTEPUCTUKI

HavmeHoBaHMe TeXHUYECKON XapaKTepuCTUKM 3Ha4yeHune

MakcumanbHas paccemBaemasi MOLLHOCTb, BT

CTPYKTypa yCNOBHOr0 0603Ha4YeHMs

IbC3-TCT-XX-XX-Y2

1 2 3 4 5
1 — HaMMeHoBaHwe npoaykuunn
2 = HauMeHOBaHne NnpeanpuaTna-
N3roToBuUTENA

3 — HOMMHAITbHBIN TOK
4 — HOMWHaMNbHas Pa3HOCTb MOTEHLMANOB
5 — Knumatnyeckoe ucnosiHenue (Y2)

[Tpumep ycro0BHOro 0603Ha46HUA:

9bC3-TCT-30-15-Y2 no TH[1LL.421453.032 TY
— 3JIEKTPOHHBIV OJI0OK COBMECTHOM 3allnThbl
C HOMWHAaNbHbIM BbIXO4HbIM TokoM 30 A,
HOMUHAIbHOW PA3HOCTHIO MOTEHUManoB 15 B,
KITMMAaTn4eCcKoe UCTIONIHEHNE Y2.

150

[lnanasoH 3Ha4eHMin CTabUNN3NPYemMoro Toka, A

05...301

MakcumanbHbI Tok B Te4eHne 10 MuH, A

322

MuHuManbHas pa3HoCTb NOTEHLNANO0B B PeXMMe CTabunmaaumum Toka, B

0,13

MakcumanbHas pasHoCTb NOTEHLMANOB B peXKuMe cTabunnaauum Toka, B

154

MakcumanbHas norpeLwHocTb CTabunuaawnuy YCTaHoBIEHHOM0 TOKA, %

2,55

[lnanasoH 3Ha4eHnin CTabUNN3NPYeMON Pa3HOCTI NOTEHLMANOoB, B

0,5...12

MakcumanbHas norpeLuHocTb CTabunnu3aLmn YyCTaHOBEHHOI Pa3HOCTY NOTEHLNAN0B, %

25

MuHUManbHas pa3HoCTb NOTEHLNANO0B AN paboTbl BCTDOEHHOMO MHANKATOPA, B

0,4

Hanps>keHue cpabarbiBaHNs 3aLLUTbI OT MOBbILLEHUS HANPSKEHUs, B

16

Temnepatypa cpa6aTbiBaHus 3aLUUTbI OT Neperpesa, °C

nntoc 70 6

MakcumansHoe obpatHoe Hanpsxeue, B

100

MakcumanbHbIid 06paTHbIi TOK, A

0,4

Knumartuyeckoe ucnonHerne no FOCT 15150, npn atom:

y2

— TemnepaTypHbIii A1anasoH akcnnyatauun, °C

MUHYC 45...nntoc 60 7

— OTHOCMTeNbHas BAXXHOCTb BO3Ayxa npu Temneparype 25 °C, %

10 98

— aTmMocepHoe aasnetue, Klla

84,0 no 106,7

— 9Kcnyaraums B atMocdepe TUnoB

fnll

MuHuManbHas TemMneparypa TpaHCMopTUPOBaHMS 1 XpaHeHus, °C

MUHYC 50

[abapuTHble pasmepbl Kopryca (6e3 y4eta paguaropa), Mm, He 6onee

255x146x83

[abapuTHble pa3mepbl

(c y4eTom paauaTopad 1 opraHoB ynpasneHus), MM, He Gonee

600x170x110

Macca, kr, He 6osnee

4

1. Mpn ycnoBuu, 410 pasHoCTb NOTEHLMANoB Ha knemmax 9bC3 He meHee 250 MB,

paccenBaemas MOLLHOCTb He npesbiwaet 150 BT.

2. llpn ycnosuu, 410 PasHOCTb NOTEHUMaNoB Ha Knemmax 3bC3 He meHee 270 mB,

paccenBaemas MOLLHOCTb He npesbiwaet 150 BT.

Temneparypa paguatopa He npesbiwaet 70° C, a

Temneparypa paguatopa He npesbiwaet 70° C, a

3. Tpwn ykazaHHOM 3Ha4YeHUM Pa3HOCTN NOTEHLMAN0B Ha Knemmax 96C3 Bo3MOXKHa perynupoBka Toka o 2 A, npu Hanpshxenun 0,15 B — no 10

A, npu HanpsbxeHun o1 0,25 5o 15 B — go 30 A.

4. Tpu ycnosuu, 410 TeMnepartypa pagmaropa He npesbilaet 70° C, a paccenBaemas MOLLHOCTL He npesbiwaet 150 BT.
5. B guanasoHe pasHoCTUM NoTeHLManoB Ha knemmax 96C3 ot 0,25 1o 15 B 1 npu 0TCYTCTBUM BAUAHNUA CPaBbaTbIBAHNSA 3ALLNT.
6. KoHTponupyetcs Temneparypa paguatopa B HemoCcpeACcTBEHHONW 67M30CTU OT CUNOBbLIX 31EMEHTOB. [lepudepuiiHble y4acTku paguaropa

MOTYT UMETb MeHbLLYIO TEMMepaTypy.

7. C poCTOM 3Ha4eHUs OKPYXKAKOLLE TemnepaTypbl MakcUManbHO BO3MOXHbI TOK U MakCUMarnbHO BO3MOXHas paccenBaeMasi MOLLHOCTb

51

9bC3 6ynyT aBTOMATUYECKM CHUXXATLCA 0 3HAYEHMIA, MPU KOTOPbIX TeMnepatypa paguaropa He npesbicut 70 °C.
8. B 3aBMCUMOCTY OT YCIOBWIA 3KCNyaTaLun, No 3anpocy 1 No COrnacoBaHuio ¢ 3akasynkom, pagnarop 36C3 MOXeT UMETb UHbIE pa3Mepbl.



YCTPOWCTBO 3ALLNTHI
TPYBOIMNPOBOLA

0T BO3/eiCTBUS HaBEAEHHOIO
nepeMeHHOro ToKa

BbicokoBonbTHas NuHMs anektponepefaqu (J1311) okasbiBaeT onacHoe BAUSHME HA NPOXOAALLMIA BONU3M Hee
CTanbHOM TPY6OMNpPOBOL;

— [pW NapannensbHOM crieaoBaHuy Tpybonposoaa u J1301
— B MecTax nepeceyeHus Tpybonposoga u J13r1
— B MecTax convxeHnin n yaaneHuin Tpyéonposoaos u J19r1

OnacHoe BnusHue J13IN Ha Tpy60NPOBO/ BbIPAXKAETCS B CNEAYOLLIEM:

B pesynbrate [JedCTBUS MEPEMEHHOr0 3MeKTpOMarHuTHoro noss JI9M B Tpy60MPOBOAE BOSHUKANT
HaBeJEHHbIE ANEKTPUYECKIE HAMPSKEHNS U TOKU, KOTOPbIE B CBOIO 048pedb MOrYT MPUBECTH K:

— yrpo3e 6e30MacHOCT NepcoHana
— BO3HUKHOBEHWIO 3NEKTPONTUTIYECKOI KOPPO3UI OT NEPEMEHHOM0 TOKa
— MOBPEX/EHNIO 3NEKTPUYECKNX YCTPOMCTB, CBSI3aHHBIX C TPYGOMNPOBOAOM

B cnyyae o6pbiBa unm nospexaeHus J13M Tpy6onpoBOA4 MOXET HenocpeAcTBEHHO 0KasaTbCs MOA
HanpPs»KeHNeM B HECKOMbKO ThbICSAY BOMLT.

Onopbl  JI3M  9BNAKTCA  NOTEHUWANbHO OMACHbIMW B YCNOBUAX BO3HWUKHOBEHUS  aTMOCHEPHbIX
nepeHanpskeHni (rpo3oBbIX paspsaos), 4TO TPebyeT NPUMEHEHUS COOTBETCTBYHOLLMX YCTPOWCTB 3aALLUTHI
Tpy6onposoza (rpo303aLLuThbl).

,U,J'IFI CHIDKEHWUS BNUAHWUSA BbICOKOBOJITHBIX JINMHUN NneKTponepenain npumMeHaeTcs yCTp0I7ICTBO 3aLLUNUThI
Tpy6onposoa (Y3T) 0T BO3LeNCTBUA NEpPEeMEHHOr0 ToKa.

MonHus

lMepemeHHOe HanpsXeHue

y3T

WHaykums
[
|

.

| & & / )

Tyoomposon /- = [In
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YCTPOWCTBA 3ALUTbI TPYEOMNPOBOAA

®OyHkuum Y3T

YcTporcTBo 3awuTsl Tpy6onposofa (Y3T) ABNAETCA 351EMEHTOM CMCTEMBbI ANEKTPOXUMUYECKON 3aLmuThl (3X3) Tpy60NpOBOLOB
0T KOppo3uu 1 06nafaet creayoLwnMm QyHKLUSMI:

— 0TBOAMT OT TpybonpoBoJa Yepe3 3a3eMAoLLee — [03BONIAET U3MEPUTb OTBOAWUMbBINA MEPEMEHHbIA TOK
YCTPOMUCTBO WHAYLMPOBAHHBIA BbICOKOBOJILTHOW K- 4epe3 BCTPOeHHbIN B Y3T TpaHcdopmatop
HNen anekTpon YN NepPeMEHHbIN TOK N
6} aleKypanepeAaif NEpeMy . — OCHalLleHo YCTPONCTBOM rp0303aLLmThI
— NpeoTBPALLAET YTEYKY 3aLUTHOr0 noTeHumana X3 B cooTBeTcTBUM ¢ FOCT P 51992-2011

OCHOBHbIE TEXHUYECKMe XdPaAKTEPUCTUKHK

Mapametp 3Ha4eHme

OBLLNE:

TemneparypHblil AuanasoH akcnyarayuu, °C:

KNUMATU4ECKOE MCronHeHne Y1 -40...460
Knumartuyeckoe ucronHenue XJ1 -60...+60
MakcumanbHblid NOCTOSHHBINA TOK yTeuki npu U =3,5 B [=], IL [=], MA <1

BJTOK OTBO[A MEPEMEHHOIO TOKA:
HomuHanbHbIi 0TBOANMbINA TOK 50 I, [A [~], A (B 3aBMCUMOCTH OT UCNONHEHMS Y3T) 40 nnn 80

MakcumanbHblid 0TBOANMBIA TOK B Te4eHue 1 cek /50 Ty, | [~], A 400

SA3SEMAOLLEE YCTPOICTBO:

CeyeHue 3a3eMNAOLLEr0 NPOBOJHMKA, MM? 35
[nuHa cekumn BepTUKANLHOMO 3a3eMIUTENA (CTEPXKHS), M 1,5
[nameTtp BepTUKaNbHOIO 3a3eMNTENS (CTEPXKHSA), MM 16
[nuHa cekuum ropu3oHTanbHOro 3a3eMinTens (Moockl), M 2,0
LLnpnHa ropn3oHTansLHOro 3a3emnuTena (monockbl), M 40
TonLmHa ropn3oHTansHOro 3a3emnuTens (Mosnocsl), Mm 4

YHuBepcanbHoe coeanHeHne BepTMKaabHOro Moaundukaums 6noka Y3T ana yctaHOBKK
1 rOpU30HTaNbHOro 3a3eMauTenen B ctonke KWUI kBagpatHoro ceyenmsa




O6opynoBaHue

YeTpoiictBo  Y3T  KOHCTPYKTWBHO  COCTOMUT
U3 CTOWKW, 6110Ka OTBEJEHWUSI MEPEMEHHOrO
TOKa, KNIEMMHOJ naHenn W 3a3eMNsioLLero
YCTPOCTBA.

CTOMKA no Tpe60BaHMi0 3aKa34yMKa MOXET
ObITb  WM3rOTOBIEHA M3 NOMMBUHUAXNOPUAA
(MBX) wnm meTanna M OCHALLEHA aHKepHbIM
YCTPOWCTBOM, MPENSTCTBYHOLWMM CBOOOLHOMY
n3bATMIO Y3T 13 rpyHTa.

BJIOK OTBELAEHWA MEPEMEHHOIO TOKA
BKJI04aeT B ce6a CneaytoLLine yeTpoincTaa:

— KOHJEHCATOPHbI 610K, NPeAHa3Ha4eHHbIN
[N1f OTBELEeHUsA MEepeMEHHOro TOKa Ha 3a-
3eMNAK0LLEe YCTPONCTBO

— YCTPOICTBO 3aLNTbl OT aTMOCHEPHbIX Me-
peHanpsHKeHnn (rpo303alLnTbl) — ra3osbii
NCKPOPa3PSALHNK

— TpaHcdopmatop Ans M3MepeHus 0TBOAU-
MOr0 MepemMeHHOro Toka ¢ KO3uLmeH-
TOM TpaHcdopmauun 100:1

— YaCTOTHbI OUITLTP (B CTAHAAPTHOM UCNOJI-
HeHun ¢ yactotoin 1100 lu), ana npenot-
BPALLLEHNS YTEYKM NMEPEMEHHOr0 ToKa omK-
CWPOBAHHOM YaCTOTbl MPU MCMOb30BAHUN
Ha TPy6OonpoBOJe 9NEKTPOMETPUYECKOrO
060pyaoBaHNs

L TR0 i F b !

s

AH)xeHepHOe CONpPOoBOXAEHWE NMPOEKTHbIX paboT

3A3EMNAIOLLEE YCTPOWCTBO wmoxer
COCTOAATb M3 TOPU3OHTANbHbIX 3a3eMU-
Tenen, BePTUKAIbHbIX 3a3eMANUTENEN UK
UX KOMOUHaLKUKW. TOpU30OHTaNbHbIE U Bep-
TUKamnbHble 3a3eMAUTENN NPeCTaBNSOT
c0601 COeIMHEHHbIE MeXOy COO60N Cek-
LM M3 HepKaBetoLLel cTani. Konnmyectso
3a3eMNUTENEN, a TaKXKe YUCNO CEeKLWiA B
K2XA0M W3 HUX ONPeaensiercs pacyeToMm.

JlononHnTenbHO

Mo pononHutenbHomy  3akady Y3T
N3r0TaBMMBAOTCS CBO3MOXHOCTb0 0TBOAA
HaBeEeHHOr0 NePEMEHHO0 1 MOCTOSHHOTO
Toka. [lpu 3TOM  yCTaHaBNMBAKTCA
MaKCUManbHbIii 1 MUHUMANbHbIA Npeaens
L0MYCTUMOr0 MOCTOSIHHOFO HamnpshKeHust
Ha Tpy60onpoBoje.

3A0 «Tpy60onpoBOAHbIE CUCTEMbI U TEXHONOrMN» 0Ka3bIBAET MHXXEHEPHYIO MOAAEPXKKY B MPOLIECCE MPOEKTUPOBAHNUSA MECT
YCTaHOBKM YCTPOIWCTB 3aLLMTbl TPy6ONPOBOLOB OT BO3AENCTBUA HABEAEHHOIO NMEPEMEHHOr0 TOKa B 30HE HAXOX[AEHUs C
BbICOKOBOJTHbIMMN JINHUAAMM 3N1EKTPONEpeaay nyTéM BbIMOSIHEHUS CMELManbHbIX PACYETOB.

icxoaHble faHHble, He06X0ANUMbIE AN BbIMONHEHNS PACHETOB:

— OnucaHue Tpy60npoBOAa, NOJABEPKEHHOr0 BANAHIUIO HaBeAEHHOr0 ToKa oT J19I1

— OMMCaHe NNHWIA 3NEeKTPONepeaad, BINSIOLLIMX Ha TPy6GONpoBoj

— (PU3MKO-reorpadouyeckue (KnumaTuyeckume) yCrnosms painoHa CTpOMTENbCTBA

Ha ocHOBE mpefoCTaBNeHHbIX UCXOAHbIX AAHHbIX BbIMOMHAETCA PacyETHAA OLEHKA BAWUSHUA BbICOKOBOMLTHON JIMHMN Ha
TPY6OMPOBO/ 11 OCYLLECTBAETCSA N0A6OP MECT YCTaHOBKM Y3T C COOTBETCTBYIOLMMM NapaMeTpamu.

PesynbTatbl pacyéTtoB W MCCIIeA0BaHWIA MOTyT 6bITb MPEACTaBfieHbl B BUAE TEXHWYECKOro OTYETA M peKOMeHAauui no
OpraHn3aLum KaTOAHOW 3aLLNTbI MPOEKTUPYEMbIX TPYOONPOBOAOB HA y4aCcTKaxX COMVKEHNS/NepeceyeHns ¢ BbICOKOBOJIbTHbIMM

JINHNAMIW 3neKTponepenay.
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AJIEKTPOb

CPABHEHWNA

NeKTPOs CPaBHEHUS — ATO 3/IEKTPOJ C YCTONYMBLIM
n  BOCMPOU3BOANMBIM  MOTEHLMATIOM, — KOTOPbIM
MOXET ObITb MCMOb30BAH NI U3MEPEHUS APYruX
ANEKTDOXUMUYECKUX MOTEHLManoB. CTaluoHapHble
3/1eKTPOAbI CPABHEHUS UCMONb3YIOTCA /IS MOHU-
TOPUHIa U KOHTPOJIS YPOBHS KaTOLHOM 3aLUNThI.

CraumoHapHble  anektpopbl  cpaBHeHus  CT3JIC
pa3paboTaHbl  Ans  MOL3EMHOr0  MPUMEHEHUS 1
paboTbl B MpecHoW u coneHon Boge. [lpu 3TOM
9NEKTPOLbl CPaBHEHUS UMEIOT BbICOKYH) CTabUNbHOCTb
paboTbl B CyxXWx M0YBaX, MeCKax, 3aTOMAEHHbIX U
CE30HHOMOATANAEMbIX TPYH-TaX, 0651afas LIMPOKUM
AnanaszoHom pa6oymx Temnepatyp (-18...+485°C) n
COXpaHss paboTocnoco6HOCTL NPy 3amep3aHun (go -40
°C).

3A0 «Tpy6onpoBOAHbIE CWUCTEMbI W TEXHOMOrWW»
MMEET LUNPOKYK JIMHEIKY CTalMOHAPHbIX 3NeKTpo-
JI0B, KaK Y3KOHanpaBneHHOro, TaK W YHWUBEPCANbHOM0
MPUMEHEHMS,  KOHCTPYKLMS ~ KOTOPbIX  MO3BOMSET
rapaHTMpoBaTb 6e30TKa3HY0 paboTy Ha MPOTSKEHUN
ANNUTESIbHOTO CPOKA Mpy YCI0BWI COBNIOAEHUS YCIIOBUI
MPUMEHEHNS U3LENNIA.

MPEVMYLLECTBA 1 OCOBEHHOCTW
IJIEKTPOL0B CPABHEHIA
JC-TCT-CT3J1C-P40

MPOW3BOACTBEHHbIE NCMbITAHNA KAXXA0I0
9JIEKTPOA CPABHEHIA
M0 8 MAPAMETPAM

100% TBEPLOE COCTOAHWE 3JIEKTPOJTNTA
(BE3 HEAKTMBHbIX NN MHEPTHBIX
KOMITOHEHTOB)

Hanuyme TBEpAOTENbHOrO  3MEKTPONMTAa  ABNSETCS
06s3aTefibHbIM - A1 AocTkeHns 30-NeTHEro cpoka
CIYXObI.

OATHUK CEPHICTOr0 BOAOPOJA (BXOOWUT B
COCTAB 9JIEKTPOLIA CPABHEHIS)

06ecrneynBaeT BO3MOXHOCTb OLEHKW BO3LEACTBMS
CEpHUCTOr0 BOJOPOAA HAa OMNeKTPOL CPaBHEHUS U
MPU3NEKTPOAHOE MPOCTPAHCTBO.

|  BMArO3ALEPXKIBAIOLLAS MEMBPAHA

MpeaoTBpaLLaeT BbIX0A U3 CTPOS AEKTPOfa CPaBHEHUS
MoJ, BO3/ENCTBUEM BbICOKMX 3HAY8HMI pH rpyHTa.

| NOBYLLKA 1NOHOB XMOPUAA

OmgHa 143  NaBHbIX MPUYMH  OTKasa  3eKTPOAOB
CPaBHEHWs — 3arps3HeHue xmopugamu. B cocrase
MEeJHO-CYNbMaTHbIX 9/1eKTPOLI0B CpaBHeHus
ncnonb3yeTcs  MembpaHa, 3adepXMBatOLIas  UOHbI
Xnopuaa, a TakKe TeXHONOrus YnaBAUBaHWUS WOHOB,
peann3oBaHHas B XUMWUYECKOM COCTaBE 9JIEKTPOJSIUTA,
KOTOpas CBA3bIBAET 3TU MOHbI, AN NPeAoTBPaLLeHns ux
BO3[ECTBUA Ha Cynbar Meau.

| NOBYLLKA IOHOB CEPHMCTOr0 BOAOPOA

Cynbtuabl OKa3biBAKT pa3pyLuaolliee BO3AENCTBUE
Ha 9NeKTPOAbl CpaBHeHus. Kepamuyeckas CeHCOpHas
30Ha Bcex anekTpoaos cpasHeHus CTIJIC copepxut
crewuuanbHbIn ynasnuBaLLniA COCTaB Ans HerTpanusaunm
3TUX NOHOB.

| EObLUAS MOLLAZb NOBEPXHOCTI MEAHOTO
3NEKTPOMA (12,5 cw?)

Mo3BONSET  MONMYY4UTb  BbICOKYHD  CTabUNbHOCTb
paboTbl 3MEKTPOAA CPaBHEHWUS U MPOANUTb CPOK Ero
CNYXObI.

| 5OJTbLLIAS MNOLWAAL YYBCTBUTENBHONM
MOBEPXHOCTW (170 cm?)

Mo3BONSIET  MOMYYUTb  BbICOKYH) — HYBCTBUTENBHOCTb
3M1eKTPOJla CPAaBHEHUS U CHU3UTL NafieHne HanpsHKeHus
Ha COMPOTWUBAEHWM MEXAY 3NIEKTPOLOM CpPaBHEHUS W
OKpYXKatoLLiei cpeion.

|  HONYCKAETCS MOBTOPHOE CMONb30BAHUE

Bce  anekTpodbl  CpaBHEHMS  MpefycMaTpuBaoT
BO3MOXHOCTb BBOfA B 9KCMyaTauuio, BblBOga W3
9KCMnyaTauuu, W 3ateM NOBTOPHOrO WCMONb30BAHNS

B no6om BPEMEHHOIA Mocsief0BaTeNnbHOCTH
B TEYEHWe CpoKa CnyX6bl W3AEnns Mpu  YCI0BUN
KOPPEKTHOr0  NPOBEAEHMS  Mpoledyp  AeMOHTOXa,

XPaHEeHNA N MOHTaXKa.

[OMYCKAETCA 3AMEP3AHIE 3J1IEKTPOJA 10
-40°C

BbICOKASAI CTABUJIbHOCTb PABOTbI

B MYCTbIHHLIX 1 MOATOMIAEMbIX TPYHTAX

BO3MOXXHAA KOMIIEKTALIAA KABEITEM
M0 TPEBOBAHNIO 3AKA34IKA

57



3JIEKTPOAblI CPABHEHNA

JC-TCT-CTAJIC-P40 - T - XYZ - L - B3S ]

e:
1 2 3 4 4}

1 — HanmeHoBaHue/Toproeas mapka 3C; 4 — IMHA U3MEepUTENTbHOro Kabens, M;
2 — TUN 3N1EKTPOAA CPABHEHNA: 5 — cumBONbl «BAS» — HanMyue BCMOMOraTenbHOro anekTpoaa
— cumBon «Cu» — meaHocynbatHbie 3C (npwm OTCYTCTBUN — HE YKa3bIBAETCA):
— cumBon «Ag» — xnopcepebpsHblie 3C — CUMBOSIbI «B3» — BCOMOraTesbHblil 3NEKTPOA;
— CUMBON «Zn» — LMHKCYNbgaTHbIe 3C — cuMBON «S» — nnowaab paboyen NOBEPXHOCTM BCMOMOra-
3 — HOMep MOJenu CornacHo Tabnuue; TENbHOr0 3N1eKTpoaa, CM2.

Mpumep ycnosHoro 0603HaveHns 3C:
«3nextpog cpasHenns 3C-TCT-CTA/1C-P40-Cu-007-6-B31 no TY 3435-016-93719333-2013».

YCnoBua NPpUMEHEeHNa 1 TUM 3/1IEKTPO0B CPABHEHMS

Tun 3C
Ycnosus npuMeHeHNs (matepuan

Homep

Mozenu
A CTEPXHS)

002 [Ins eCTECTBEHHBIX U CUIbHOOOBOAHEHHbIX TPYHTOB, C COAEpXXaHMeM xnopuaoB He 6onee 0,1 % Cu
004 [1nsi eCTECTBEHHBIX U CUIbHOOOBOHEHHbIX TPYHTOB, C NOObIM COEPXKaHNEM XNOPUA0B Ag*
006 [1n5 eCTECTBEHHbIX M CUIbHOOOBOAHEHHBIX TPYHTOB, C COAEPXKaHMEM X10puaoB He 6onee 0,1 % Zn
007 [N eCTECTBEHHBIX W CYXUX FPYHTOB, C cofepxkaHnem xnopugos He 6osee 0,1 % Cu
008 L1 eCTECTBEHHBIX W CYXUX FPYHTOB, C /IH06bIM COAEPXXaHEM XJI0pPUL0B Ag*
008C L1 eCTECTBEHHBIX M CYXUX FPYHTOB, C /IH06bIM COAEPXKaHWEM X10PU0B, CTONKIUIA K Ag*
YrMeBoLopOAaM.
009 [1ns eCTECTBEHHbBIX W CyXUX FPYHTOB, C cofep>kaHnem xnopuaos He 6osnee 0,1 % Zn
019 [ns pasmelLeHus B 6ETOHE, CyXWUX rPyHTax U FPYHTax ¢ NepuoANYECcKM CE30HHbIM Cu

BJflarOHacbILLEeHNeM, C coaepxaHuem xsopuaos He 6onee 0,1 %

020 [ns pa3meLLeHus B 6ETOHE, CyXWUX rpyHTax 1 rpyHTax f60ro BNaroHachILLeHus, ¢ Jilo6biM Ag*
CoJiepXXaHnem xnopugos

021 [ns pas3melLieHus B 6ETOHE, CyXWUX rPyHTax U FPYHTax ¢ NepMoANYECKM CE30HHbIM Zn
BJflarOHACbILLEHNEM, C COAepXaHnem xopuaos He 6onee 0,1 %

038 [TpumeHsieTcs nNpu yCTaHOBKE Ha riy6uHy no 600m, B cpeay ¢ 1l06bIM COAEPXXaHEM XJT0pPUI0B Ag*
(MPOTMBOYAAPHBIN N YTAXKENEHHbIA KOpMyc)

Mo Tuny xnopcepebpsHoro anektpoaa (Ag-AgCl) co ctabunuanpytowmmy Jo6aBkamu.

‘ AnekTpoabl cpaBHeHna CTIJIC ‘ MoHTax aneKTpoAa cpaBHeHUA




MefHo-Cynb(atHbIe 3NEeKTPObl
CPpaBHeHMA
JC-TCT-CT3NC-P40-Cu-007 BcnomoraTtenbHbIi

Mnowasb 4yBCTBUTENbHON He MeHee afe KTpOﬂ

NOBEPXHOCTH, CM? 170 J
MnoLyans NOBEPXHOCTA MESHOIO He MeHee (B CTaHﬂapTHOW HOCTaBKe)

CTEPXKHSI, CM? 12,5

CpeaHuit pasmep nop CeHCOpHOM
30HbI, MKM

17

CTabunbHOCTb NpW Harpy3ke 5
3 MKA, MB Matepwnan anektpoga — TpyoHas ctanb

_Avanason paboux Temneparyp, °C - 18...485 MapameTpbl AN KOHTPONS (B COCTaBE MOACMCTEM
MKM-TCT):

— NONSIPU3aLMOHHbIN NOTEHLMan

[lnanasoH Temneparyp

5 -40...+85
XpaHeHus, °C

[a6apuTHble pasmepsbl, 18/4
ANVHA/AnameTp, cM — MNOCTOSHHBIN (3ALLUMTHBINA) TOK «COOPY>XeHne — B3»

MwuHUManbHbIN CPOK CNYXO6bI, NET 30 — NepeMeHHbIil TOK «COOpyXeHue — BI»
— MNOTHOCTb NOCTOSIHHOTO Y NEPEMEHHOr0 TOKOB
MegaHocynbgaTHble 3NeKTPO/b! — CONPOTVBMEHME PACTEKAHMIO NEPEMEHHOTO TOKA

CPaBHEHWA [nd 3akasza [OCTYMHbl Jlo6ble AnuHbI  Kabenen

9C-TCT-CT3J1C-P40-Cu-002 W nnowags B3 6,25 cv2.

[Tnowaab YyBCTBUTENbHOI He MeHee
MOBEPXHOCTH, CM? 7

[Tnowaab NOBEPXHOCTU MEAHOMO He MeHee
CTEPXKHSI, CM? 12,5
CpefHuit pa3mep Nop CEHCOPHOM
30Hbl, MKM

17

CTabunbHOCTb NPy Harpyske
3 MKA, B

[nanasoH pabo4mx Temneparyp, °C

[lnanazoH Temneparyp
XpaHeHus, °C

[a6apuTHble pa3mepsl,
LnuHa/anametp, cm

MwuHUManbHbINA CPOK CNYXObI, NET

JneKTpoA cpaBHeHUA BcnomoratenbHbili 31eKTPoA niowaabto 1 cm?
CO BCMOMOraTe/lbHbIM 3/1EKTPOAOM



AHOHbIE SASEMJTATEJTIA

A3-TCT

AHogHble 3azemmutenn A3-TCT rnpeAcTaBnsiloT CcoO0M 3NEKTPOAbI WM  LIENOYKY 3/1eKTPO0B,
NPEHA3HAYEHHbIE JIS MCMO/Ib30BAHUS B KA4eCTBE 3a3eMAAILMX 3/IEMEHTOB B YCTaHOBKaX
KatoAHOW  3alluTbl  METAINYECKUX  COOPYXKEHWA  OT  KOppO3uu B PYHTax  CcpejHei
1 BbICOKOI KOPPO3NOHHOV aKTUBHOCTH, & TaKXe 0/ BOAOM.

MasopacTsopumble NOKPbITUA, HaHOCMbIE Ha
MOBEPXHOCTb  3NIEKTPOAOB  AHOAHbLIX  3a3eMJIUTENen,
MMEKT OMpefeneHHblli CoCTaB, KOTOPbIA 3aBUCUT OT
YC/I0BMIA NPUMEHEHUS 11 NOAPA3AeNsoTes Ha:

TMN 1 MOKPbITUE N3 CMELLAHHbIX METaNN00KCUAO0B Ans
IPYHTOB 1 NMPecHbIX BOA,

THN 2: NOKPbITUE N3 CMELIaHHbIX METaIo0KCUI0B Ans
MOPCKNX BOA,

TMN 3: METanIM3MpPoBaHHOE NOKPbITUE

A3-TCT B 3alMTHOM AN3NEKTPUHECKOM KOXYyXe

A3-TCT akonoruyeckn 6e3onacHbl. VIMEWT HU3KYH
CKOPOCTb @HOJJHOTO PACTBOPEHUS, HE 3arPABHSAOT BOAHYIO
1 TEXHOJIOrMYECKME CPefibl MPOAYKTaMn PacTBOPEHMS.

A3-TCT mMoryT NnpMMEHSTbCS B Ka4€CTBE:

— MOBEPXHOCTHbIX AHOAHbIX 3a3eMNIEHUA C BepTU-
KanbHbIM 11 FOPWU3OHTANbHBIM  PACTONOXEHNeM
371eKTPOLI0B

— TNY6UHHBIX aHOAHbIX 3a3EMEHI, pacnonaratoLLxcs
B 06Ca/HbIX KOJTOHHAX

— MOJBOAHBIX AaHOAHbIX 3a3eMJIEHWA (KaK B MOPCKOIA,
TaK 1 B NPECHOMN BOAE)

[MpoTAXeHHbIN aHOAHbIV 3a3eMInTeNb
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MAJIOPACTBOPVMbIE AHOAHbIE 3A3EMJIUTEJIN A3-TCT

CtaHaapTHON bopMoii paboyeli YacT aHOAHOr0 3a3eMNNTENs ABNSETCA CTEPXKEHb (TPy64aTblil 3NMeKTpom). Bo3mMoxHo

MN3roToBJIEHNE 3TIEKTPOA0B B BU/E JIEHTbI U1 MPOBOJIOKN.

CTaHAapTHble rabapuTHbIE pasMepbl paboyeii YacTy TPYG4ATOro aNeKTpoaa:

Tun ncnonHeHus [nuHa, Mm, He

MeHee

[uamertp, Mm, He
MeHee

anekTpoja

VYuenbHas nnowanb | Macca anektpoaa
3NeKTpoAa AnnHoi | 663 yyeta kabens,
1M, M2 Kr

TosLLMHA CTEHKMN,
MM, He MeHee

1 1200 19 1 0,0596 1141
2 500 25 1 0,0785 0,9
3 1500 25 1 0,0785 1,6
4 1200 32 1 0,101 15

[INOTHOCTY TOKA W YCNIOBUS NPUMEHEHUS NOKPbITUA

HomuHanbHas
NNOTHOCTb TOKa, A/M?

Tun anekTpoga

Tun nokpeITUs

MakcumanbHas

NIOTHOCTb TOKa, A/M? PO TS R

[Tecok, rpyHT, npecHas

Tun 1 65 80
BOAA
Tun 2 400 480 Mopckas Boja
Tpy6uarbiil anekTpos 65 (ong npumeHeHns 80 (ans npumeHeHns
B FPYHTAX 11 NPEcHoM B FPYHTAX 1 MPECHOM
Ton 3 BOZe) BOZE) Mecok, rpyHT, MopcKas

400 (png npumeHeHns
B MOpPCKOW BOLe)

BOJ1a, NPecHas Boja
480 (ons npumeHeHus

B MOPCKOW BOAe)

Cpok cnyx6bl A3-TCT — 30 ner.

CKOpOCTb PacTBOPEHNS NOKPbITUSA MPU HOMWUHANBHOI NAOTHOCTK TOKa — He 6onee 0,01 r/A-roa.
AHopHble 3a3emnutenn A3-TCT uarotaBnmsatotcsa no TY 3435-019-93719333-2016

1 TBILL.685543.027 TY.

CTpyKTypa YCOBHOr0 0603Ha4YeHNS

AZ-TCT-X-X-X-X-X-X |
1 213 T4 [9[16 7

1 — HaMMeHOBaHNe aHOAHOIO 3a3eMNInTens
(Ha3Ha4eHHas NpesnpUATUEM-N3rOTOBUTENEM);

2 — TN KOHCTPYKLMN 3NeKTPOAA aHOLHOMO 3a3eMNNTENs:
— Tpy6yaTbiil aneKTpos — 3

3 — TUN NOKPbITUS HA NOBEPXHOCTN A3:

— ManopacTeopumoe nokpbite Tuna 1 — 1

— ManopacTBOpUMOe NOKpbITUE TUMa 2 — 2

— ManopacTeopumoe nokpbiTe Tuna 3 — 3

[Tpumep ycnoBHOro 0603Ha4eHs:

AHOAHbI 3a3emanTenb A3-TCT-3-2-3-5-10-1 no TY 3435-019-93719333-2016» — Tpy64athivi aHOAHbIA 3a3EMTUTESTb C MAIoOPACTBOPUMbIM MOKPLITUEM

ne:

4 — Tun ucnonHexns A3-TCT;
5 — [InuHa kabens, m;
6 — CeyeHue kabens, Mm?;

7 — Konin4ecTBo nocsef0BaTesibHO COeAMHEHHbIX paboymx

9N1EKTPO/0B 3a3EMANTENS, LUT:

— npyu 3aka3e A3-TCT, COCTOALLEr0 N3 eAMHUYHOMO
anekTpoga — 1

mmna 2, ¢ pazmepamu 1500x25 MM, ninHa MarncTpanbHoro kabens 5 m, cedeHmne 10 Mm?, eAUHUYHbIA 3NEKTPOA.



[poTsXKEeHHbIe aHoAHbIe 3a3emnutenu MA3-TCT

[MpoTsxKeHHbIA  aHoAHbIA 3a3emnuTens [MA3-TCT npeactaBnser C060A TOKOBeAyLIWiA Kabenb, BOKPYr KOTOPOro
pacrnonaraetcs (OyHKLUMOHANbHbIA NPOBOSIOYHbIA 3MEKTPOA C HAHECEHHBIM MOKPbITUEM U3 CMELUAHHbIX MeTann00Kcua0B
(Tun1), ynakoBaHHbI B KOKCOBYIO MeJi04b, NpeHa3Ha4eHHbIA Ans UCMOJIb30BaHUS B Ka4eCTBE 3a3eMJISHLLMX 3J1EMEHTOB B
YCTaHOBKax KaTOAHOM 3aLiMTbl MOA3EMHbIX METASIIMYECKUX COOPYXKEHNIA.

[TA3-TCT npuMeHStOTCA B NOObLIX FPYHTaX, B TOM YMCIIe BbICOKOOMHbIX. BodamoxHa yknaaka [MA3-TCT B 04HY TpaHLLEH ¢
3aLLMLLAEMbIM COOPY>KEHUEM, YTO CYLLIECTBEHHO YNPOLLAET NPoLeypy MOHTaXa.

[MA3-TCT npuMeHSOT ANs 3aLLnThl:

— MOJA3EMHbIX YacTeln pe3epByapoB

— Tpy60npoBO/0B

— MPOMBILLIEHHBIX MIOLLAA0K

OCHOBHbIE XapaKTepUCTUKI NPOTKEHHbIX aHOAHbIX 3a3emnutenei MA3-TCT:

Mapametp 3Ha4yeHune

CHnmaemasi TOKOBast Harpyska, MA/M.M. 50 ; 150; 300
Hapy)XHbIn auameTp, MM, He 6osee 38
CeyeHne TOKOBeyLLEro Kabens, Mm? 16
MuHumanbHbIA pagunyc usrnba 500
[InuHa 3asemnutens, m Mo 3aKasy
Bec, kr/m 1,5
Cpok cnyobl, NeT, He MeHee 30
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1 — KabenbHblii BbIBOA,

2 — MPOBOJIOYHbIN 3NEKTPOA,

3 — TOKOHeCYLLMI Kabenb,

4 — 3NeKTPONPOBOAALLAS 3aChIMNKa,
5 — TKaHeBas 060J104Ka,

6 — yKpennatoLLas onnerka,

7 — KOHTaKTHbIN y3er,

8, 9 — Tepmoycaxusaemble TPy6KHU,
10, 11 — kabenn NpMCOeANHEHNS.

KaTtoaHas 3awura Tpy6onpoBoaa
¢ ncrnonb3soBaHnem MCK3
1 NPOTAXXEHHOr0 aHOLHOrO 3a3eMuTeNs
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MAJIOPACTBOPVMbIE AHOAHbIE 3A3EMJIUTEJIN A3-TCT

[NMy6UHHbIE aHOHbIe
3a3emnuTeni

[My6MHHbIE aHOAHbIE 3a3eMAUTENN C (DYHKLINOHAMbHbBIM
MOKPLITUEM W3 CMELUaHHbIX METann00KCUA0B MOryT
CTIONb30BATCA [ YCTAHOBKW B 3aKpbIThle  W/K
OTKPbITbIE CKBaXWHbI. [laHHbIe aHOAHbIE 3a3eMUTENN

. [peHupytoLLas 3achinka
MOTYT MPUMEHATHCS MPU 3aMeHe BbIPaGOTaBLUNX CBOM kehicah-scbrsinas
PECYPC APYTUX BUAOB FMYOUHHBIX aHOAHbIX 3a3EMIIEHUI tbpakuus)
N3 MarHeTUTa, MPOTSXKEHHbIX 3a3eMAUTENeER  Wnn
METaNNYECKOro Ioma.

7. %4

TPOMEXYTO4HbIE
3NeKTPOfbl aHOAHOIO

[Ny6UHHbIE  AaHOMHbIE  3a3eMAUTENN  NPeACcTaBAAT
3asemnuntensa

C060/ HECKOSIbKO NOCNefoBaTefibHO  COEAMHEHHbIX
Tpy64aTbIX ANEKTPOAOB, KONMMYECTBO U rabapuTHble
pa3mMepbl KOTOPbIX onpeaensietcs 3aka3om. GoeanHeHme KOKCO-MUHepanbHbiil
3/1eKTPOJ0B BbIMNOJSHAETC MPOMEXYTOYHbIM Kabesiem aKkTuBaTop

C  KOHTaKTHbIM  Y3/10M, KOTOPbIA  pacnonaraercs
BHYTPM Tpy64aToro aNekTpoja. BHYTpeHHss nonocTb
TPy64aTOro 3/1eKTPOAa HafeXXHO 3aLLMLLEHA OT BHELLHEro
BO3/ENCTBUS KOPPO3UOHHON Cpefbl. PaccTosHue mexay
3N1eKTpoAaMu B CTaHZAPTHOM WCMOJSIHEHWM COCTaBMseT
1 M, 0flHaKO MOXET OblTb W3MEHEHO B COOTBETCTBUM

C 3aKa3omMm. Kab6enb aHoaHOro
3a3emnuTens

06s3aTeNibHbIM ~ YCIIOBMEM — NMPUMEHEHUS  TYOUHHbIX
AHOMHbIX  3a3eMNuUTeNeli  SBASETCS  MCMOMb30BaHMe
KOKCO-MUHEPanbHOr0  akTMBatopa [l 3anosiHeHus

NPUaHOAHOr0 NPOCTPAHCTBA B CKBAXKMNHE. .
KoHueBoli 3neKTpos

aHOHOro 3a3emMnnTensa

YCTaHOBKa B 3aKPbITbIX CKBAXXMUHAX

OpraHu3aLst CKBaOXMH 1 YCTAaHOBKA MMYGUHHbIX aHOHbIX
3a3eMIMUTeNel  OCYLLECTBNAETCS B COOTBETCTBMM
C NPOEKTOM.
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MMy6uHHbIV aHOAHbIV 3a3eMnuTeNb
(Tvin «rnpnanpa»)




SALLUWTHO-NOPOIOBOE

YCTPOWCTBO

HasHayeHune

MpegHasHaYeHO AN CHWXKEHUA  yTeyek  ToKa
QMeKTPOXUMIYECKOI 3alnThl B CUCTEMY 3a3eMIeHMN
COOPY)XXEHUS 1 06OPYNOBAHUA 3@ CYET GIIOKUPOBKM
CTEKaHWs MOCTOAHHOrO TOKA KAaTOOHOW 3alUTbl B
[VarnasoHe  YCTaHOBMIEHHbIX MOPOrOB  MOTEHLNANIOB,
COXpaHAs Mpu 3TOM BO3MOXHOCTb OTBOZA MEpPeMEHHOro
TOKa, UMMY/bCHOrO TOKA U TOKOB KOPOTKOrO 3aMbIKaHUA B
pamKax 3afBMeHHbIX XapaKTepUCTHK, a TAKXKE NOCTOSHHOMO
TOKa, BbIXOAALIEr0 3a Mpedenbl 3afaHHbIX MOPOros
MOTeHLMarnos.

Oco6eHHOCTH

OJI0KMPOBKA CTEKaHWS MOCTOSHHOIMO TOKA Ha 3alyuUTHOE
3d3emiieHne npn COoOTBETCTBUM PA3HOCTW MNOTEHLMaNoB
«COOpYyXeHne — 3asemsieHne» 3aaaHHOMY [Khana3oHy
3HAYeHMN NOTEHLMAN0B KOHKPETHOrO YCTPONCTBA

o6ecreyeHne CTeKaHUs MOCTOSHHOTO TOKa B  LEMu
«COOpYXeHne — 3asemsieHue», Mnpu YCNoBUW BbIXOAA
3Ha4eHnss Pas3HOCTM MNOTeHUManoB «COOpyXeHune —
3a3emieHne» 3a npepnesnbl YCTAHOBJIEHHOr0 Auana3oHa
3HAYEHMI NMOTEHLIMAN0B KOHKPETHOrO YCTPONCTBA

066ecneyeHe HEMpPepbIBHOCTY LENM  «COOPY)XeHUe —
3a3eMNIeHNe»

CTpyKTYypa YCNOBHOr0 0603HA4EHMS

3MY-7KA-XXA-YY/ZZ-KnWcn

1 2 3 4 )
1 — COKpalleHHOe HaMMeHOBaH1e NPOAYKLNN;
2 — MakcumarbHbIi (CPeAHEKBAAPATUYHbIN) MEPEMEHHbIN TOK KOPOT-
KOro 3amblKaHus, pasHbIn 7 KA;
3 — MakcumasnbHbIN OTBOAUMBIN NMEPEMEHHBIN TOK, A;
4 — npegenbl [ONYCTUMOrO pab04ero HanpsKeHNs NOCTOSAHHOTO TOKA

Ha Tpy6onpoBofe 6e3 ykasaHWA 3anaATon Mexny Lenoi n Apo6HOi
4acTblo, B;
5 - K/IMMATUYECKOE MCMOSTHEHUE C KaTeropueii pasmeLleHms
yCTpOWiCTBA.

[pumep ycnoBHOro 0603Ha4eHns.:

3I1Y-7KA-40A-35/05-YXI11 no Th[1LL.648623.001 TY - 3awwmtHo-
10POroBOE  YCTPONCTBO C  HOMUHATIbHBIM — (CPEAHEKBAAPATUYHbIM)
16PEMEHHBIM TOKOM KOPOTKOrO 3amblkanusi 7 KA, HOMUHAbHbIM
OTBOANMbIM 11€PEeMEeHHbIM TokoM 40 A, auana3oHom O6JI0KNPOBKA
PasHOCTY NOTEHUNATIOB «COOPYXEHNE — 3a3eMIIeHNe» OT MUHYC 3,5 B 0
nmoc 0,5 B, knumatnyeckum UCrosIHEHNEM U KaTeropuen pasmeLyeHns
yetpovictea YXJI1.

XapakTepucTukn Hanbosnee pacnpocTpaHeHHbIX
moancpukauuin 3y

HanmeHoBaHus

MomMcbiKaLwit 311V [lnana3oH 3Ha4eHU i

NOTEHLUAN0B «COOPY>KEHME -
3a3emneHue», B

(6e3 y4eTa KIMMaTu4eckoro

UCMONHEeHus)
3MY-7KA-40A-35/05 -3,5..40,5
3MY-7KA-40A-35/10 -3,5...+1
3MY-7KA-40A-30/05 -3..40,5
3MY-7KA-40A-30/10 3.+

OCHOBHbIe MapameTpsl
1 XapaKTepPUCTUKN

3HayeHue

HanmeHoBaHue

MakcumanbHoe 3Ha4eHIe CTEKAHNS NOCTOSHHOMO

TOKa, 06ecrneynBaemMoe YCTPONCTBOM NPU 3HAYEHUSX
MOTEHLMANOB «COOPYXXEHNE — 3a3EMIIEHUE>, 40
BbIXOAALLMX 32 NPefieNbl YCTaHOBNEHHbIX

NnanasoHoB, A

MakcumansHoe 3Ha4eHue CTeKaHus NepemMeHHoro

ToKa (50 Iy), o6ecneynBaemoe yCTpOMCTBOM, A 40

[TonHoe ConpOTMBEHME YCTPONCTBA CTEKAHNIO

nepemMeHHoro Toka (50 i), Om R

TOKM YTeYKN 4epes YCTPOIICTBO B YCTaHOBUBLLEMCS
PEXUME MPI KPARHUX 3HAYEHUSIX 3asABNIEHHOO
AanasoHa noTeHLNanos «CoOPyXeHmne —
3a3eMsIeHne» Npu TeMNeparype OKPyXKatoLLeit cpefp
(20 £ 2) °C, MA

He 6onee 60

TPOLOMKNTENBHOCTb NPOTEKAHUS MEPEMEHHOr0 TOKa
KOPOTKOr0 3amMblkaHus amniutynoi He menee 7000 A 0,6
(50 T'y), cekyHn

AMNAMTYAA MaKCUMaNnbHOro MMNYNbCHOMO TOKA

hopmbl 10/350 mkc, no FOCT P M3K 61643, He 100

MeHee, KA

AMNAMTYAa MaKCcUManbHOro MMNYNbCHOMO TOKa

chopmbi 8/20 mke, no FOCT P M3K 61643, 50

He MeHee, KA

CTeneHb 3aWuTbl P66

B3pbIBO3aLLNLLEHHOE UCTIONIHEHME 2ExnAlICT4
Ge X

Knumatuyeckoe ucnonHexune, °C

% -40...+70

VX -60...+70

[a6apuTHbIE pa3mepbl, MM 345,5x 109
x 147

Macca, Kr (B 3aBUCMMOCTI OT MOAUUKALMN) 6,4 ..74




MAPKEPHbBIE
HAKJIALKV

MapkepHas Haknagka pasmeLyaercs
HerocpesCcTBEHHO Ha TPYOOINpPOBOLe U Mpes-
Ha3Ha4eHa /1S NPOCTPAHCTBEHHOW [PUBA3KN
PEe3yNIbTaTOB BHYTPUTPYOHOU [EGHEKTOCKOMIN
Tpyb0NpoBoja.

CTPyKTypa  YCNMOBHOrO  0603HaYeHUs  HaKnagku

MapKepHom:
M-TCT - XX /0
\1 \ 2 \ 3 , rge:

1 HaWMeHOBaHWe/TOproBas Mapka;

2 HOMUHA/bHBIA  HAPYXXHbIW  AUameTp TpybonpoBoAa

B MM;

3 KOHCTPYKTVUBHOE UCMOJIHEHNE HAKNALKN MapKepHOIi:

— ¢ kabenem AanuHoir 10 M nose  YCNOBHOrO

0003Ha4YeHNs He 3anosHseTcs

— 663 Kkabend B MNOJME YCNOBHOMO 0603HA4YEHUS

npocTasnsercs cumeon 0

CxeMa ycTaHOBKMU
MapKepHbIX HaKNaA0K

Mpumep YCII0BHOTO 0603Ha4eHns HakKnagku
MapKepHOW, MNpedHa3Ha4YeHHOW Ans  pasMeLleHns
Ha Tpy6onpoBode C HOMUHAbHbIM  HAPYXHbIM
Anametpom 1420 Mm 1 gnunoi kaéens 10 m:

«Haknagka mapkepHas M-TCT-1420
no TY 3435-014-93719333-2012»

[Mpumep  ycnoBHOro 0603Ha4eHns HaKnagKku
MapKepHOW, MpefHa3HaYeHHON [Nf  pa3MeLLeHuns
Ha TpybonpoBofe C HOMMHAbHbIM  HapYXHbIM
anameTpom 1420 mm 6e3 Kabens:

«Haknagka mapkepHas M-TCT-1420/0
no TY 3435-014-93719333-2012»

MapkepHas Haknagka




MAPKEPHbIE HAKJTALLKW

Haknagka mapkepHas HomuHanbHble pasmepbl MapKepHbIX HaKNagok:

KOHCTPYKTUBHO COCTOUT U3:
0603Ha4eHne | HapyxHblit
— MapKepHOiA NIaCcTHHbI KoMnmekTa E )

BHYTpeHHWi

Pasmepbl | TomwwmHa MameTp

NNacTuHbl, | NNACTUHBI,

HaKnagok TpyGomnpo- o v NNACTUHbI,
MapKepHbIX BOAA, MM MM

— 3J1EKTPUYECKON KNeMMbl

— KOHTAKTHOIr0 3aXkmma

— Ha NOBEPXHOCTb MApKepPHOW NMNACTUHbI, MeK- M-TCT-159

TPUYECKON KNEMMbI 1 KOHTAKTHOrO 3axuma M-TCT-159/0 139 120%300 ¢ i
HaHeceHo 3alutHoe nokpbiTue PROTEGOL M-TCT-219
UR-Coating 32-60 M-TCT-219/0 219 175x300 8 225%1,5
Ons wncnonHeHns «0» Haknagka M?pKepHaﬂ M-TCT-273 273 195x300 8 279415
COCTOMT TOJIbKO 13 MNACTUHbI MAPKEPHOW. M-TCT-273/0
M-TCT-325
M-TCT-325/0 325 230x300 8 i1l )
M-TCT-377
Al e 260x300 8 38315
M-TCT-426
MCTCT426/0 428 300x300 9 432:1,5
M-TCT-530
M-TCT-530/0 530 450x450 10 536+1,5
M-TCT-630
M-TCT-630/0 630 450x450 10 636+1,5
M-TCT-720
M-TCT-720/0 720 450x450 10 726+1,5
M-TCT-820
WoTcT.ao0/d " 820 450x450 10 826:1,5
M-TCT-1020
MICT 000/ | 1020~ 450x450 10 102611,6
M-TCT-1220
M-TCT-1220/0 1220 450x450 16 1226+1,6
MTCT-1420 1490 s50x450 16 1426416

M-TCT-1420/0

Cxema MoHTa)a
MapKepHOW HaKnaAKn Ha Tpy6onpoBog,

TepmoycaxuBatowasnca jeHTa

MapkepHas HaknagKa




