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PyKOBOACTBO IIO0 3KCHAyaTalluU (Jasee — PYKOBOJACTBO) COMEPIKHUT CBEIAECHUS O

KOHCTPYKIIMH, TIPUHIUIIE MOEUCTBUSI, OCHOBHBIX TEXHHUYECKHUX XapaKTEPHUCTHUKAaX

CUTHaAHU3aTOPOB YPOBHS BHOpAITHOHHBIX BUBEPOT3K (VIBROTECH)
(manee - cHUTHaAAM3aTOPBI), HEOOXOOMMBIE MOAS IIPAaBUABHOM UM 0e30ImacHOM HUX
9KCIIAyaTaIlHH.

K pabore c curHaamsaTopaMu [OIIyCKAlOTCS AUIA, H3YYUBIINE HaCTOMIEee
PYKOBOJCTBO, UMeEIOIIIEe HEOOXOAUMYIO KBaAU(pUKaIllio, oOydeHHbIe IIpaBUAAM TEXHUKU
6€e30I1acCHOCTH, YCTAHOBAEHHBIM 9KCIIAYaTAIlMOHHBIMU CAYZKOaMU.

YkaszaHug 1o opOpMAEHHIO 3aKa3a CUTHaAU3aToOpa IPUBENEHBI B IIPHUAOKEHUH A.
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1 Omnucanue U pabora

1.1 HazHayeHHEe CHI'HaAAH3aTopa

CurHaan3aTopbl BBIIIYCKAIOTCS II0 TEXHHUYECKHM YCAOBH-
am 'PBT.407713.001 TY u npuMeHSIOTCHa OASI KOHTPOAS YPOBHS
KUAKUX U CBIIYYHUX CPeN B PaA3AUYHBIX HAXOOAIIMXCA IIOL
JaBA€HHEM M OTKPBITBIX pe3epByapax, €MKOCTdX U COCynax,
9KCIIAYATUPYIOIIHUXCS Ha 0O0BeKTax HedTerazoBoH,
HePTEeXUMUYECKOH, aTOMHOM u OPYTHUX oTpacaei
IIPOMBIIIIAEHHOCTH B COCTaBE€ pPA3AHUYHBIX TEXHOAOTHYECKHUX
YCTaHOBOK. B OOABIIIMHCTBE CAy4aeB CHUTHAAHU3aTOPBI
IIPUMEHLIOTCA KaK CHTHAAU3aTOPbl aBApPHUMUHOIO, IIPEAEABHOIO
BEPXHETO M HHIKHETO YPOBHEM, A9 KOHTPOAA H YIIPABACHHUSI
HaCoCaMU U 3aIllOPHO-PETYAHUPYIOIIEN apMaTypoi, CUTHAAU3AIllUuH
HaAWYUS KHUIKOCTH B TPYyOOIIpOBOAAX [AS 3aIUTBI HACOCOB OT
cyxoro xona. CUTHaAu3aTOpPHkI, I[IEHA KOTOPOIr'0 3aBUCUT OT MHOTHX
dakKTOpPOB, MOXKET MPUMEHSTBCH [OAS KOHTPOAS YPOBHS U
HaAWYUS HPaAKTHYECKH AIOOBIX THUIIOB KHIKOCTEH: Boaa, He(pTh
Pa3AMYHOM BSI3KOCTH, CBETAble U TEMHBbIE HEPTEIPOAYKTHI,
MacAa, OXAaKAAIoINMe IKUIAKOCTH, KHUCAOTBI H IIE€A0YH (B

COOTBETCTBYIOIIINUX HCIIOAHECHHUAX I10 MaTepuasaM

YYBCTBUTEABHOI'O SA€MEHTA U ITPUCOCANHUTEABHBIX y3AOB).
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1.3 OcHOoBHBbIEe HDYHKIITHOHAABHBIE BO3MOXKHOCTH

3almHTa OT IEPENOAHEHHA

CurHaau3aTop II03BOASET H30eKaTb YTEYKH KHUAKOCTHU IIPU
TIEePEIIoAHEHHUH pe3epByapa

CHrHaAH3allHsI BepXHEro H HHIKHEro IpeaeAbBHOrO
YPOBHSA

OCHOBHBIM Ha3HAYEHHUEM CUTHAAMU3ATOPA SIBASIETCS OIpe[e-
A€HHE MaKCHUMaABHOTO M MHHHUMAABHOIO YPOBHS JKHUIKOCTH B pe3ep-
Byapax

YnpaBaeHHe paboToii Hacoca (OIpeAeAeHHE IPEAEABHO-
ro ypoBHSA)

CurHaAu3aTop IMO3BOASIET OIPENEAUTH IIPEAEALHBLIH YPOBEHDb
xKuAKocTu (paboueil cpennl) B pesepByape M AaTh KOMaHIY OTKAIO-
YUTH €€ ImoAady, TO €CTh OTKAIOUYUTEL Hacoc. [Ipu yObIBaHUH KUIAKOCTHU
CHUTHaAHM3aTOP COOOIIHUT O €e OTCYTCTBHH M AACT KOMAaHIy Ha 3allOA-
HEHHEe EMKOCTH, TO €CTh BKAIOUEHHE HACOCOB

3ammuTa Hacoca OT XOAOCTOro xoaa (yCTAHOBKA CHTHa-
AH3aTOpa B TpyOe)

CurHaau3aTop II03BOASIET IIPOM3BOAMUTE 3alllUTy Hacoca H
OCYIIIECTBASITH KOHTPOAB HaJ OTCYTCTBHEM Cpeabl B TPyOOIIpoBoOIe

IIpumMeHeHHe B mnHINeBoH H ¢dapMalleBTHYECKOH IIpo-
MBILIA€EHHOCTH

CurHaau3aTop BBIIIOAHEH M3 ITHIINEBOM HepxKaBEIOIIEH cTasu,
YTO IIO3BOASIET IITUPOKO ITPUMEHSTE €r0 B ITHIIEBOH U hapMalleBTHYE-
CKOH IIPOMBIIIIA€CHHOCTH
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Curaaau3aTopsbl IIOAXOOAT A U3MEPEHUS YPOBHL:

XHuaKHx cpen:. o0 3 TO4YeK
KOHTPOAA

TBepaoro ocaaka B JXHAKOH

Paszznesa XHAKHX cpen

HuaKHX cped KHISIIHX, B TOM CeINy4YHX cpez C YaCTHILAMH ArpecCcHBHBIX CpeJZ. KHCAOT,
YHCAE C ITEeHOH AHAMETPOM A0 5 MM HmeAo4YeH
1 . I

-
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1.4 TexHHYeCKHe XapaKTEepPHCTHKH

TexauyecKkre XxapaKTepPUCTHUKH IIPEACTaBAEHEI B TabauIle 1.

Tabanna 1 - TexHUYEeCKHE XapaKTEePUCTHUKHA

HanmMeHOBaHHE XapaKTEPHCTHKH
[MTpuHIIMTI H3MepeHNS
OpueHTanud IIPU MOHTAaXKeE

[unana3oH HAOTHOCTEH KOHTPOAHPYyEMOH KHIKO-

CTH

MuHHMaAbHAsS Pa3HOCTH IIAOTHOCTEM [OAS KOH-

TPOASI YPOBHA paszieaa Cpen
MakcuMaABHBIN pa3Mep I'paHyA CBIIIYYHUX Cpen

ITAOTHOCTB CBIIIyYHX CpPEL

MakcumaabHOE pa60qee AJAaBA€HHE

TemnepaTtypa KOHTPOAUPYEMOH Cpebl

OTKAOHEHHE YpPOBHHA cpabaTbIBaHHS OT HOMHU-

HAABHOT'O 3HAYEHUd, He boaee

YcraHOBKAa BpeMeHU cpabaThIBaHUS

BrixogHoOM curaaa

MakcuMaabHasI Harpy3Ka Ha KOHTaKTbhI PEAe

3HaueHHe
BUOPAITMOHHBIH

ArODaa

ot 300 mo 5000 kr/m3

He meHee 100 kr/m3

He boaee 7 MM
He MeHee 50 kr/m3

0,6;1,0; 1,6; 2,5; 4,0; 6,3; 10,0; 16,0; 25,0;
40,0 MIla;

MHOE — II0 3aIIpocy

ot - 60 mo + 100 °C (ucrioanenue H100)
ot - 60 mo + 160 °C (ucrioauenue B160)
ot - 100 mo + 250 °C (ucnoanenue B250)

ot - 200 mo + 450 °C (ucnoanenue B450)

+ 5 MM

or 0,2 o 15 ¢

peaetinviii SPDT

peaetinbiit SPDT + curHaan3zanua UCHIPaBHOCTU
peaetinviii DPDT

Huckperusiii oT 4 mo 20 MA (8/16 MA, 7/14 mA
UAU AIOOBIE 3HA4YEHHdd, OIMIIMOHAABHO C IIPOTOKO-

aroMm HART)

Namur

RS-485, Modbus RTU
HHOH — II0 3aIIpoCcy

1A

10 2
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UL, AN

ITpoooskerHue mabauyst 1

Hamnps:xeHue muraHus
CreneHsb 3anmTel 110 TOCT 14254-2015
HcnoaHeHMEe 110 B3pPLIBO3AIIUTE

Hcnoanenue CEHCOpa

IauHa ceHcopa

MakcuMaAbHOE KOAMYECTBO TOUYEK KOHTPOAA

ITonkarogeHHE K IIPOLIECCY

Marepraa meraseii, KOHTAaKTHUPYIOIIUX C KOHTPO-

AUDPYEMOH Cpenou

MaTtepuaa Kopimyca

KanMaTuyeckoe UCIIOAHEHUE
TeMmmnepatrypa oKpyKarolel cpenbl

Kareropuga pasmemnienus mo 'OCT 15150-69
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24 B (ot 12 no 32 B) nocrt. ToKa (cTaHaapr)
8,2 B nocT. ToKa

220 B (ot 169 mo 250 B) 50 I'tt (ot 50 mo 400 I')
IP66/1P67

IP68 110 3amrpocy

6€3 B3PBIBO3AIIUTEI

1Ex db 1IC T6 Gb/ Ex tb I11C T80°C Db
OEx ia lIC T6 Ga / Ex ia IlIC T80°C Da
BHUAOYHBIMN

CTEPKHEBOU

xxecTtkuii, or 60 mo 6000 MM

rudokuii, or 1500 o 8 000 MM

3 TOYKH

pe3nba

HaKugHas rarika

daanert

cBapkKa

HWHOE — II0 3aIIPOCy

12X18H10T (AISI 321H)

03X17H14M3 (AISI 316L)
10X17H13M2T (AISI 316Ti)

06 XH28MT (AISI 904L)

XH65MBY (Hastelloy C-276)

HMHOE II0 3aIIpocy

JASl aTPECCHUBHBIX CPell BO3MOXKHO H3TOTOBACHHE
¢ PTFE mokpeiTHeM (IIOKPBITHEM H3 (PTOPOIIAA-

cra-4)
AAIOMHHMM C IIOPOLIKOBBIM ITOKPBITHEM

Hep3KaBeoIasl CTaAb (CTaHIAPT)
OM, ¥XA, O, T
otT - 61 1o + 90 °C

1, 2, 3, 4, 5; Tun armocdepsr Il
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UHN/Ann

ITpoodosxerue mabauyst 1

Hapa6otka Ha oTKa3 He MeHee 180 000 g
CpoK CcAyzKOBI He MeHee 25 aeT
24 mecana

12 mecareB — OA9 SKCIIOPTHBIX HCIIOAHEHHUH
lapanTHURHBIN CPOK 3KCIIAyaTaAIlTH

36 mecaneB — gag OUAD

o 60 mecsieB (pacIIupeHHbIH)

6€e3 B3PBIBO3AIIUTEI

HcnoaHeHne 110 B3pBIBO3AIIUTE
[Ex ia Ga] lIC

Crenensn 3ammuTel 11o TOCT 14254-2015 IP40; IP66/ IP 67

220 B (ot 169 B mo 250 B) mepem. Toka, 50 I11

HamnpszxkeHue nuraHusa (ot 50 mo 400 TI'r)

24 B (ot 18 B mo 32 B) mocT. Toka

[ToTpebasieMast MOIITHOCTD 5 Bt
Maxkc. Harpy3Ka Ha KOHTaKThI peAe 8A
PEAEHHBIN
BrIxomHo# cUrHaA RS-485, Modbus RTU

WHOM — II0 3aIIpoCy

Temneparypa OKpyzKarolled cpensl oT - 61 mo + 80 °C

Temnepatypa OKpyKarolled cpenbl ot -61 mo + 80 °C

BaazkHOCTB o 100 % npu Temmnieparype no +55 °C
JaBAeHVE OKPYZKAIOIIEN Cpebl ot 0,081 mo 1,000 MIIa
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CI/II‘HaAI/ISaTOpr B 3aBHCHMOCTH OT HMCIIOAHEHHS OTHOCATCH K Kaaccam Oe3orac-

HocTH 2, 3, 4 o HII-001-15, HI1-016-05, HII-022-17 nau HII-109-20 (Tabauna 2).

Tabauia 2
Bupg npueMku O6o3uauenne HII mag maHHOro BH- Bo3MoxkHEBIE KAacChl 6e30mmacHoCTI/
(mpuMeHsSeMOCTE) | Oa IPHUEMKH KAACCU(PHUKAIIMOHHBIE 0003HAYEHN
O — —
HII-022-17 2,3,4/H,Y,T,0,3 A
M
HII-109-20 2,3,4/H,Y,0,3,A
HII-001-15 2,3,4/H,Y,T,0,3,A
A
HII-016-05 2,3,4/ H,Y,0,3,A

1.4.1 CurHaau3aTopbl COOTBETCTBYIOT TpPeOOBAHUSIM TEXHUYECKUX YCAOBUH
I'PBT.407713.001 TY, komnaekTa nokymeHtauuu ['PBT.407713.001, IlpaBua kKaaccu-
duKaIluy U IOCTPOMKH MOPCKHX CyOOB POCCHHCKOIO MOPCKOTO perucrpa CyZoXoACTBa
(manee — PMPC), [IpaBuA TEXHHUYECKOTO HAOAIOAEHHUS 34 MOCTPOMKOM CyIOB U HU3TOTOB-
A€HHEM MaTepHuaroB U usneaut nas cynoB PMPC, IIpaBua KaaccudguKaliuy U MOoCTPOUKHU
aTOMHBIX CyZIOB U mnaaBy4dux coopyxkeHuit PMPC, [IpaBua KaaccudpUuKaiiiu U IOCTPOUKH
cynoB (ITIKIIC), [IpaBuA TEXHUYECKOTO HAOAIOAEHUS 3a IIOCTPOHKOH CYyIOB U H3TOTOBAE-
HUueM marepuaroB U usneanit nas cynoB ([ITHII) Poccutickoro KaaccudgukalimoHHOTo
OobmiectBa (masnee — PKO), TEXHUYECKOTO peraaMeHTa O 0e30MacCHOCTU OOBEKTOB BHYT-
peHHero BomHoro TpaHcnopta, HII-001-15, HII-022-17, HII-029-17, HII-109-20, HII-
016-05, HII-031-01, HII-054-04, CII 2.6.1.2612-10 (OCIIOPB-99/2010), CaunlluH
2.6.1.2523-09 (HPB 99/2009), CII 2.6.1.2040-05 (CITI PB AC-2005), CTO
1.1.1.07.001.0675-2017, CTO 1.1.1.01.001.0891-2013, T'OCT 29075-91, T'OCT P
52931-2008, I'OCT 28725-90.

1.4.2 B 3aBUCUMOCTH OT BHUJA CUTHAAU3AIIUH CUTHAAU3ATOPBI UMEIOT:

- HCIOAHEHHe Y — CHUTHaAu3allus HaAudusa (OTCYTCTBUs) Cpenbl (IpeBBILIEHUS
YPOBHEM KOHTPOAUPYEMOH Cpebl HOMUHAABHOT'O 3HAYE€HUd YPOBHS CpadaTbIBaHUs);

- HCIOAHeHHe YC - curHaau3zanus Haan4dud (OTCYTCTBUS) ChIITydei cpenbl (mipe-
BBIIIIEHUS YPOBHEM KOHTPOAUPYEMOU Cpelbl HOMHHAABHOTO 3HAYEHUS YPOBHS cpadaThI-
BaHU);

- HCIIOAHEHHe Y2 — CHUrHaAu3alus Haaudusd (OTCYTCTBHSI) cpenbl (IIPEeBBIIIEHUS
YPOBHEM KOHTPOAUPYEMOM Cpeabl HOMUHAABHOT'O 3HA4YEHHs YPOBHA CpadaTbIBaHUM) C

ABYMd TOYKaMH KOHTPOAA OALd UCIIOAHEHUA 9yBCTBUTEABHOTO 3AEMEHTA B (BI/IAO‘-IHOI‘O);
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- HCIIOAHEeHHe Y3 - cHurHaAu3anus HaAudusa (OTCYTCTBHsI) cpenbl (IIPeBBIIIeHUS
YPOBHEM KOHTPOAUPYEMOM Cpeabl HOMUHAABHOTO 3HA4YEHUS YpPOBHS cpabaTbIBaHUS) C
TpPeMs TOYKaMH KOHTPOASL JIAS UCIIOAHEHUS YyBCTBUTEABHOTO dAeMeHTa B (BHAOYHOrO);

- uicnoaHeHne PC - curHaamsamnusa paszgeaa cpen (paszfeAaoB cpen) KUIKOCTH —
KUOKOCTD, Ta3 — 3 KUJKOCTb — JKUJIKOCTb;

- HcnoaHeHHe TO - curHaauzanug pasnesa Cpel JKUAKOCTh — TBEPABIM 0CaI0K,;

- ucnoaAHeHHe II - curHaamsalysg MOPEBBIIIEHUS TAOTHOCTBIO KUIAKOU Cpenbl
YCTaHOBAEHHOTO IIOpora.

1.4.3 B 3aBUCUMOCTH OT BHUAA BBIXOAHOT'O CUTHaAa CUTHAAU3aTOPhI UMEIOT:

1) ncmoaHenHne Al (c oMHOM TOYKOM KOHTPOASI) — BBIXOIHOU CHUTHaA B BUIE CHABI
IIOCTOSHHOTO ToKa OT 4 10 20 MA C 5A€KTPOIUTAHUEM II0 1IENTH BBIXOAHOTO CHUTHaAA:

- CUTHAAM3allUd HaAWYUsS — I[IPU OTCYTCTBHH KUIAKOCTH B paboueM 3a3ope
3Ha4YeHHEe BBIXOAHOTO CHTHasa — CHAA IIOCTOSHHOrO Toka (6 + 1) MA, mmpu HaAUduUu
KUOKOCTU — CHAA IIOCTOSTHHOrO ToKa (13 + 1) MA;

- CHUTHaAu3allus OTCYTCTBHA — IPHU OTCYTCTBHH ZKHUIAKOCTH B pabodyeM 3a3ope
3Ha4YeHHEe BBIXOJHOTO CHTHaAa — CHAA IMOCTOsSSHHOro TokKa (13 + 1) MA, mpu HaAU4YHH
KUOKOCTU — CHAA ITIOCTOSTHHOTO ToKa (6 = 1) MA;

2) HcmoAHeHHe A2 — BBIXOJHON CHUTHaA B BUJIE CHABI IIOCTOSTHHOTO TOKa OT 4 110
20 MA mpu conpoTHBAEHUHU Harpy3ku He 6oaee 500 OM C 3AEKTPONUTAHUEM II0 IEITH
BBIXO/THOTO CHUTHAaAAa:

- CUTHaAM3allus HaAWYUS — I[IPHU OTCYTCTBHH JKHIAKOCTH B pabodeMm 3a3ope
3Ha4YeHHE BBIXOJHOIO CHTHasa — CHAA IIOCTOSSHHOrO Toka (6 + 2) MA, mpu HaAu4duu
JKUKOCTHU — CHAA TIOCTOSTHHOIO ToKa (18 + 2) MA;

- CHUTHaAW3alHsd OTCYTCTBHUSI — IPH OTCYTCTBHH IKHUIKOCTH B pabodeM 3a3ope
3Ha4YeHHE BBIXOJHOT'O CHUTHaAsa — CHAA IIOCTOSSHHOro TokKa (18 + 2) MA, mpu HaAu4duH
JKUIKOCTHU — CHAQ TIOCTOSHHOIO TOKa (6 + 2) MA;

3) HcmoAHeHHe A3 — BBIXOAHOM CHUTHAA B BHZE CHABI IIOCTOSHHOI'O TOKa OT 4 [0
20 MA TOpH COIIPOTHUBAEHUH Harpy3ku He O6oaee 500 OM C 3AEKTPOIIUTAHUEM IIO IIEITH
BBIXO/THOTO CHUTHAaAAa:

- CUTHaAM3allus HaAWYUS — I[IPU OTCYTCTBHH IKHIAKOCTH B pabodeMm 3a30pe
3HAYEHHE BBIXOAHOIO CHUTHAAad — CHAA MOCTOsTHHOTO TOoKa (4,5 + 0,5) MA, npu Haanguu
JKUKOCTU — CHAA ITocTogHHOro Toka (19,5 + 0,5) MA,;

- CHTHaAu3alus OTCYTCTBHUSA — IPHU OTCYTCTBHHU ZKUIAKOCTH B pabodeM 3a3ope
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3HaYEHHE BBIXOJHOTO CHUTHAAa — CHAA IocTogHHOTO TokKa (19,5 = 0,5) MA, npu Haanduu
JKUIKOCTHU — CHAA ITocTogHHOro Toka (4,5 = 0,5) MA;

4) ncnoAHeHHe A4 — BBIXOMHOM CHUTHAA B BHUIE CHUABI IIOCTOSSHHOIO TOKa OT 4 10
20 MA mpu conmpoTuBA€HUU Harpy3ku He 6oaee 500 OM C 3AEKTPOIIUTAHUEM IIO IIETTH
BBIXOJHOTO CHUTHaAa. 3Ha4eHHs BBIXOAHOTO CHTHAaAa OTOBapUBAaIOTCS IIPU 3aKas3e B
cBOOOOHOM hopMme;

5) ncnoanenunsa A2H, A3SH, A4H — BbIXOIHBIE CUTHAABI B BUE CHABI ITOCTOSHHO-
ro Toka oT 4 no 20 MA mIpu COIPOTHUBAEHNHU Harpy3Ku He 6oaee 500 OM c saekTporuTa-
HUEM II0 LIETIH BBIXOQHOTO CHUTHaAa C JAOIIOAHHUTEABHBIM BBIXOOHBIM CHUTHAAOM II0 UHTEP-
deticy BELL-202 c npotokoaoMm mHpopMarmoHHoro oomeHa HART (Bepcus koman 7);

6) ncmoaAHeHHe Namur (c OZAHOH TOYKOH KOHTPOASI) — BBIXOJHOH CHUTHaA B
BH/I€ CUABI IOCTOSTHHOTO ToKa oT 0,8 mo 2,6 MA mIpu COIPOTHUBAEHUHN HATrpy3KU He Ooaee
1500 OM c 2A€KTPOIUTAHUEM II0 II€ITU BBIXOMHOIO CUTHAAA:

- CUTHAAM3allUd HaAW4YUs — I[IPHU OTCYTCTBHH KUIAKOCTH B paboueM 3a3ope
3HaYeHUEe BBIXOAHOTO CUTHaAa — CHAA IIOCTOSHHOTO TOKa He Ooaee 1,1 MA, Ipu HAAUYHH
JKUIKOCTH — CHAA IIOCTOSHHOIO TOKAa He MeHee 2,2 MA;

- CHUTHaAu3alus OTCYTCTBHUA — IPHU OTCYTCTBHHU XKHUAKOCTH B pabodyeM 3a30pe
3Ha4Y€HUE BBIXOMHOI'O CUTHAAA — CHAA IIOCTOSSHHOIO TOKa He MeHee 2,2 MA, IIpU HaAu4YuHu
JKUOKOCTHU — CHAA TIOCTOSTHHOTO TOKa He 6oaee 1,1 MA;

7) ncmoanenne Pl - peaeliHbII BBIXOAHOW CHUTHAA C OIHOM TIpyHmoH
MIEPEKAIOYAIOIINX KOHTAKTOB Ha KaXKIYyI0 TOYKY KOHTPOAS (TOABKO A CUTHAAH3aTOPOB
C OHOM TOYKOH KOHTPOAs). Harpy3ouHass crtocOOHOCTE KOHTAKTOB peae oT 5 MKA mo 1 A
Opu HamnpsaxeHuu no 250 B:

- CUTHaAMW3allls HaAW4Ud — IIPU OTCYTCTBHHU KUIKOCTH COCTOSTHUE BBIXOIHBIX
KOHTAKTOB DPEA€ COOTBETCTBYET €rO BBIKAIOYEHHOMY COCTOSHHIO, IIPU HAAWUYHUH — €ro
BKAIOYEHHOMY COCTOSIHHUIO;

- CUTHaAH3allud OTCYTCTBHUA — IIPHU OTCYTCTBHH KHUIAKOCTH COCTOAHHE BBIXOIHBIX
KOHTAKTOB PEA€ COOTBETCTBYET €0 BKAIOYEHHOMY COCTOSHHIO, IIPU HAAWYHUU KHUIKOCTH
— €r0 BBIKAIOYEHHOMY COCTOSIHHIO;

8) mcnmoaneHHe P2 - Ba peaelHBIX BBIXOAHBIX CHT'HaAa II0 OOHOMY peAe Ha
KasKIyI0 TOYKY KOHTPOASI C OAHOM T'PYMIOHN IEPEKAIOYAIONIMX KOHTAKTOB A9 KaXKIOTO
peae. HcrioaAHEHHE TOABKO [IA CHTHAAM3aTOPOB C [AByMd TOYKaMH KOHTPOAL.
Harpy3ouyHass cmocoOHOCTE KOHTAKTOB peAe OT 5 MKA mo 1 A mpu HaOpsa:KeHUU 10
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250 B:

- CUTHaAM3allusd HaAW4Usg — I[IPH OTCYTCTBUU IKHIAKOCTH B pabodem 3a3ope
COCTOSHHE BBIXOIHBIX KOHTAKTOB PEAE€ COOTBETCTBYET €r0 BBIKAIOYEHHOMY COCTOSIHHIO,
IIPU HAAWYUH KUIAKOCTHU B pabodeM 3a30pe — ero BKAIOUEHHOMY COCTOSHHIO;

- CHUTHaAW3allus OTCYTCTBHS — IPHU OTCYTCTBHHU XKHIKOCTU B paboueMm 3aszope
COCTOSIHHE BBIXOAHBIX KOHTAKTOB PEAE COOTBETCTBYET €r0 BKAIOYEHHOMY COCTOSIHHIO,
IIPU HAaAWYUU XKUAKOCTU B paboueM 3a30pe — €r0 BBIKAIOUEHHOMY COCTOSIHUIO.

M3meHeHNe AOTUKHU cpabaThIBaHUL A KaK/IOTO PEA€ ITPOU3BOAUTCH OTIAEABHO;

9) ncnoaHeHne P3 - Tpu peaelHBIX BBIXOAHBIX CHUTHAAA II0 OJHOMY peAe Ha
KaXKIAYI0 TOYKY KOHTPOAS C OQHOM TI'PYNIOH II€EPEKAIOYAIOIMX KOHTAKTOB JAd KaxKIOTO
peae. NcrioaAHEHHE TOABKO [OA9d CHTHAAW3aTOPOB C TPEMsS TOYKaMH KOHTPOAS.
Harpy3ouHass cmocoOHOCTE KOHTAKTOB peAe OT 5 MKA mo 1 A mpu HaOpsSKeHUU [0
250 B:

- CUTHAAM3allUd HaAWYUs — I[PHU OTCYTCTBHH KUIAKOCTH B paboueM 3a3ope
COCTOSIHHE BBIXOOHBIX KOHTAKTOB PEAE€ COOTBETCTBYET €r0 BBIKAIOYEHHOMY COCTOSIHHIO,
IIPY HAAWYUHU KUJKOCTU B pabodeM 3a30pe — er0 BKAIOUEHHOMY COCTOSTHUIO;

- CHUTHaAu3alus OTCYTCTBHA — IPHU OTCYTCTBHHU XKHUIAKOCTH B pabodeM 3a3o0pe
COCTOSHHE BBIXOAHBIX KOHTAKTOB PEA€ COOTBETCTBYET €r0 BKAIOYEHHOMY COCTOSIHHIO,
ITPU HAAWYUH KUAKOCTHU B pabodeM 3a30pe — ero BEIKAIOYEHHOMY COCTOSIHHUIO.

M3meHeHNe AOTUKU CpadaThIBAHUS JIAS KasK/IOTO PEA€ IIPOU3BOIUTCH OTHOEABHO;

10) ncmoanenne PP - 1Ba peaefiHBIX BBIXOAHBIX CHTHaAa Ha OOHY TOYKY
KOHTpOAS. AaroputTM paboTel peae 1 coorBercTByeT wucrioanHeHuio Pl. CocrogHue
BBIXOOHBIX KOHTAKTOB p€A€ 2 COOTBETCTBYET €ro BKAIOYEHHOMY COCTOSHHIO IIpH
HEHCIIPAaBHOCTH YYBCTBHUTEABHOI'O 3AEMEHTA CHUTHAAM3aTOPOB, CHABHOM 3arpd3HEHUH
4YyBCTBUTEABHOTO SAEMEHTA UAU €T0 pas3pylueHuu. Harpy3souHasa CriocOOHOCTH KOHTAKTOB
peae oT 5 MKA 10 1 A npu HanpsizkeHuu g0 250 B;

11) ncnoanenune PJI - peaedHBIM BBIXOAHOM CHUTHaA C [ABYyMS TpynnamMu
NepeKArYarnmx KoHTakToB (DPDT) Ha omHY TOYKY KOHTPOAS. AATOPUTM PabOTBHI peae
COOTBETCTBYET HUCIOAHEHHIO Pl mag aByxX rpymm KOHTAKTOB. Harpys3odHass CiOCOOHOCTB
KOHTaKTOB peae oT 5 MKA 10 1 A nipu HaupsskeHuu o 250 B;

12) ncnoanenune WH - OGecripoBOOHOM BBIXOOHOM cHUTHaA Io craHaapty |IEEE
802.15.4 WirelessHART (IEC 62591);

13) ucnoanenune IIC - BrIXOgHOM curHaa u@pPoBo# mo mHTepdeticy RS-485 c
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npoTokoaoMm oomeHa Modbus RTU u gBymsa mOIIOAHUTEABHBIMHU BBIXOAHBIMH PEACHHBIMU
CUrHaraMH. Harpy3odHad CIIOCOOHOCTHP KOHTakKTOB peae oT 5 MKA mo 1 A mpum
HanpskeHun gm0 250 B. Aoruka paboThl BBIXOOHBIX peAe Takasd Ke, KakK W OAd
Hucrionueuuda P2;

14) ncnoanenune TP - c AByMda TPaH3UCTOPHBIMHU BBIXOAHBIMHU curHasaMu PNP u
NPN c marpyzouHo# criocobHocThio 10 500 MA mpu HanpsaxeHuu o 60 B. Aoruka pabo-
ThI BBIXO/THBIX PEAE TaKad K€, KaK U OAS HCIIoOAHeHUuda P2.

15) ncnoanenne TP3 - c AByMs TpPaH3UCTOPHBIMU BBIXOAHBIMH curHaaamMu PNP
u NPN c Harpy3o4HoO# criocobHOCThIO 0 1 A nipu HanpsizkeHuu no 50 B (TpexnpoBoaHas
cxema IMOAKAIOYEHHUSs]);

16) ncnoanenune TPS - c AByMsI TpaH3UCTOPHBIMU BBIXOAHBIMH curHaaamMu PNP
u NPN c Harpy3ouyHo# criocoOHocThio 10 1 A mpu HanpskeHuu no 50 B ¢ aaekTponura-
HHEM CHUTHaAMW3aTopa II0 OTAeAbHOMY Kabearo (IATHUIIPOBOAHAs CXeMa ITOAKAIOYEHU);

17) ncnoanenne BK - TBepmoTeAabHOE peAe HENOCPEACTBEHHOH KOMMYyTAalluH
Harpy3kKd C 3AEKTPOIIUTAHHEM II0 AMHUM BBIXOJHOI'O CHUTHaAa IIPU HaNpPsSXKEHUH Ha
Harpy3ke oT 12 no 32 B mocTrogHHOro ToKa oT 5 MA 10 10 A, nipu HanpsgaKeHUU Harpys3-
Ku ot 160 mo 300 B uacrtoroit ot 50 mo 400 I'iy mepemenHoro Toka ot 0,1 MA mo 0,2 A,

18) ncnoanenue A/P — BBIXOOHOM CHUTHAA B BHU/IE€ CHABI IIOCTOSTHHOTO TOKa OT 4
o 20 MA 1pHu COITpOTUBAECHUH Harpy3ku He 6oaee 500 OM C 3AE€KTPOIUTAHUEM 10 LEITH
BBIXOTHOTO CUTHaAA C JOIIOAHUTEABHBIM PEAEUHBIM BBIXOOHBIM CHUTHaAoM Pl

19) ucnmoanerue Namur/P (Cc oAHOH TOYKOH KOHTPOASI) — BBIXO/HOM CHUTHaA B
BH/I€ CUABI IOCTOSTHHOTO ToKa oT 0,8 mo 2,6 MA mIpH CONPOTHBAEHUHU HATPY3KU He Ooaee
1500 OM C 5A€KTPONHUTAHUEM II0 LIENH BBIXOAHOTO CHUTHAAA C OOIIOAHUTEABHBIM PEAEH-
HBIM BBIXOAHBIM cUrHaaoMm P1.

1.4.4 OaexkTpuuecKas MOIIHOCTh, IOoTpebAseMas CHUTHaAW3aTOpaMu, He
[IPEBBIIIAET:

- 0,75 BT nag curHaAn3aToOpOB HCIOAHEHHS A (IIPH SA€KTPOIIMTAHUM HaIlpsKe-
HHUEM IIOCTOSSHHOI'O TOKa HOMHHAABHOT'O 3HadeHHUd 24 B 3aeKTpHYecKas MOIIHOCTH, I10-
TpebageMasi CHTHaAU3aTOpaMH, He JOAXKHA npeBbiath 0,48 BT);

- 0,1 Bt gag curHaanu3aTopoB HCIIOAHeHHsT Namur,

- 1,5 BT mag CUTHAAM3aTOPOB HCIIOAHEHHH P.

1.4.5 CurHaauzaTopbl OO0ECIIEYUBAIOT IIPOBEACHHUE KOHTPOAS UCIIPABHOCTH
TEXHUYECKOT'0 COCTOSHHA C ITOMOIIBI0 MATHUTHOIO IE€PEKAIYATeAd IIyTEM IIOJHECEHUd
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IIOCTOSTHHOTO MarHUTa K METKe Ha KOpIlyce OAOKa 3AeKTpOHHOro. [Ipm mepexome B
pexuMm «KOHTpPOAB» B CAydYae HCIPABHOIO COCTOSIHHS CUTHAAH3aTOPOB H3MEHSIOTCS
3HAYEeHHSI BbIXOMHBIX CUTHAAOB.

1.4.6 CurHaau3aToOpbl OOECIIEYMBAIOT WHAUKAIIUIO COCTOSHUS YYBCTBUTEABHOTO

aseMeHTa (PUCYHOK 1).

PucyHor 1 — Buo cueHanusamopa ceepxy

1) PexxuMbI HHAMKAIIHH B BEPCHSIX C OAHOH TOYKOH KOHTPOASI C BBIXOZ-
HBIMH CHTHaAaMH HCIOAHEHHH A (TokoBbIH), Pl (peaeiiHbIN), P2 (ABa peAeHHBIX),
P, PP:

- IIPU OTCYTCTBHH CPEABI MHAUKATOP MOOAZKEH BKAIOYATBCA IIE€PHUOAHUYECKH Ha
Bpems He 6oaee 100 mc ¢ nay3oii mexkdy exnroueHuem He meHee 900 mc;

- IIPU HAAUYHUU CPEeAbl HHANUKATOP AOAXKEH BKAIOYATHLCH IIEPHUOAUYECKH Ha BpeMs
He menee 900 mc ¢ nay3oil mexcoy exnroueHuem He 6onee 100 mc;

- IIPU 3arpsi3HEHHU YyBCTBUTEABHOT'O 3A€MEHTA UHAUKATOP AOAYKEH BKAIOYATHCH
IIEPUOMUYECKH C YacToTOi He MeHee 4 I'y Ha epemst He 6onee 100 mc;

- IIPU IIEPEKAIOYEHHUHN CUTHaAu3aTopa B peXUM «KOHTPOABL» MHAUKATOP B CAydae
HCIIPaBHOTO COCTOSIHUSI CUTHaAMW3aTOpa MEPUOAUYECKU JOAXKEH BKAIOYATBHCS C 4YaCTOTOU
He meHee 10 I'u;

- B CAy4Yae HEUCIIPaBHOCTH CUTHaAM3aTOpa MHAUKATOP IOAXKEH BKAIOYATBLCS IIe-

puomuyecku c yacroroii He meHnee 10 I'y Ha epemst He meHee 500 mc ¢ nocnedyro-
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weill nay3oii He meHee 500 mc.

2) PexXHMBbI HHAHKAIIHH B BEPCHAX C HECKOABKHMH TOYKaMH KOHTPOASI C
BBIXOAHBIMH CHIHAaAaAaMH HCIIOAHEHHH A (TOKOBBIH), P2 (ABa peAeHHBIX) H CHTHa-
AH3aTOpPOB HCIIOAHEeHHsI B450:

- IPHU OTCYTCTBUU CPEIbl MHAUKATOP 3€A€HOTO I[BETa MOAYKEH BKAIOYATHCS IEPU-
oouYecKd Ha BpeMs He 6onee 100 mc ¢ nay3oiu mexnoy 6KNAIOUEHUSAMU He MeHee
300 mc;

- IpPU 3allOAHEHHH KOHTPOAUPYEMOM Cpenodl KOHTPOABHOM TOYKM HHIUKATOP
KPACHOTO IIBETA [IOAYKEH BKAIOYATHCS ITOCAEOBATEABHO Ha BpeMs He 6onee 100 mc c
nays3oi mexoy exnoueHusmu He 6onee 100 mc u uacmomoitc He 6onee
0,5 I'u. KoanyecTBO BKAIOYEHUH [OAKHO COOTBETCTBOBATH KOAHMYECTBY 3aIIOAHEHHBIX
KOHTPOABHBIX TOYEK,

- IIPHU HEHUCIIPABHOCTHU O].'[HOﬁ WA HECKOABKHX KOHTPOABHBIX TOYEK (HC 3aAaUuTad
HUXKHSIST TOYKA IIPU 3aAUTON BEPXHEM TOYKE) UHOUKAUUSL 3€/leH020 yéema 6 nocneodo-
eamenvHOCMuU 6KAIUEHUll 3anumslXx mouek OO/LUKHA MEHSIMbCSL HA KPACHBbLU
ueem 0151 HEUCNPABHOU MOUKU.

3) PexxuMbl HHAHKAIHH CBETOAHOAA B BEPCHSX C OAHOH TOYKOH KOHTPOAA
C BBIXOAHBIM cHrHaaom Namur m WH

- IIPHU OTCYTCTBHUHU CPEABI MHANUKATOP NOAZKEH BKAIOYATHECA OAHWH Pa3 HA BPEMA He
6onee 100 mc ¢ nay3oii mexody exnroueHusimu He menee 900 mc;

- OpU HAAWYUU Cpenbl UHAWKATOP MOOAYKEH BKAIOYATHLCS ITOCAEIOBATEABHO IBa
pasa Ha BpeMms: He 6onee 100 mc ¢ nay3oi mexody exnroueHusmu He 6onee 100 mc
uacmomoiu nHe 6onee 0,5 I'y;

- B CAyYae HEHCIIPaBHOCTH CHUTHAAH3aTOpa WHAHUKATOP MOAYKEH BKAIOYATBLCS IIe-
PUOIUYECKH C YacToToil He meHee 10 I'u Ha epemsi He meHee 500 mc ¢ nocnedyro-
wel nay3ou He meHee 500 mc.

1.4.7 CurHaauzaTopbl 00€CHeYMBalOT U3MEHEHHE AOTHKU cpabaTbIBaHUS
(Haamyme/OTCYTCTBHE) PErYAUPOBOYHBIM 3AEMEHTOM, PACIIOAOKEHHBIM B  OAOKe
9A€KTPOHHOM.

1.4.8 CurHaau3aTopbl 00eCIIeYuBaOT BO3MOXKHOCTb aBTOMATUYECKOH HaCTPOUKHU
IIOPOTOB IIEPEKAIOYEHUS IIPU 3aMeHe O0AOKa 3AEKTPOHHOIO HAM IIPU 3arpsa3HEHUU
YyBCTBUTEABHOI'O 9AEMEHTa IIPH HEBO3MOXKHOCTH €ro [AeMOHTaXKa u3 o0BbeKTa

S5KCIIAyaTaIllHH.
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1.4.9 CurHaau3aTopbl 00ECIIEYMBAIOT ITPOBEACHHE aBTOMATHYECKOTO KOHTPOAS
HCIIPABHOCTH (CaMOAMATHOCTUKH) — IIPU HEUCIIPABHOM COCTOSTHHUH 3Ha4YeHHE BBIXOIHOTIO
CHUTHaAa CHUTHAAHW3aTOPOB HCHOAHEHHH A cocraBadgeT oT 21 go 23 MA, CHUTHaAu3aTOPOB
ucrionHeHun Namur - 0Ooaee 6 MA, a COCTOSHHE BBIXOAHBIX KOHTAKTOB pPeEAe
COOTBETCTBYET OTCYTCTBHIO KOHTPOAUPYEMOU Ccpenbl (B 3aBHCHUMOCTU OT YCTAHOBAECHHOM
AoTUKM cpabaTeiBaHusd). [Ipy HEUMCIIPaBHOCTU CHUTHAAW3ATOPOB HHAUKATOP BKAIOYAETCS
IIEPUOANYECKHU C YacTOTOU He MeHee 2 ['11.

1.4.10 Bpema cpabaTbIBaHHUS CUTHAAU3ATOPOB:

- A9 CUTHAAHU3aTOPOB C BHAOYHBIM UyBCTBUTEABHBIM 3A€MEHTOM COCTABASIET OT
0,5 mo 15,0 c u BeIOupaerca us paaa 0,5; 2,0; 5,0; 15,0 ¢ ¢ TOMOIIBIO PETYANPOBOYHBIX
9AEMEHTOB, PACIIOAOKEHHBIX B OAOKE SAEKTPOHHOM,

- Al CUTHAAHW3aTOPOB CO CTE€PKHEBBIM UYBCTBUTEABHBIM 3A€MEHTOM COCTABASET
ot 3,0 no 20,0 ¢ u BeIOUpaerca u3 pgaa 3,0; 5,0; 10,0; 20,0 ¢ ¢ TOMOIIBIO PETYAUPOBOU-
HBIX SA€MEHTOB, PACIIOAOKEHHBIX B OAOKE SAEKTPOHHOM.

[asa curHaamn3aTopoB ucroaHeHuss B450 Bpemsa cpabaTbhIBaHUS COOTBETCTBYET
HMHEPIIMOHHOCTH (POPMHPOBAHUA BBIXOJHOI'O CUTHAAA U BBIOUPAETCH:

- M€Hee 5 ¢;
- boaee 5 c;
- boaee 15 c.

1.4.11 BpeMmsa roTOBHOCTH K paboTe CUTHAAM3ATOPOB C MOMEHTa BKAIOYEHUS HE
HpeBbBIIIAET 2 C.

1.4.12 CurHaanzatopbl wucnoaHeHHHM A w Namur m©Do 3aka3y MOIyT
KOMIIAEKTOBATBECSI ~ BTOPUYHBIMH  [IPeoOpa3oBaTEeAsdIMH, IIpeqHA3HAYEHHBIMU  JAS
obecrieyeHNsT SAEKTPOIIUTAHUEM U (DOPMHPOBAHUS BBIXOLHOTO PEAEHHOr0 CHUTHaAa HAU
U(PPOBOr0 BBIXOAHOI'O CHUTHaaa Io uHTepdeiicy RS-485 mam mHOro mo TpebOBaHUIO
TIOTPEOUTEAS.

1.4.13 B 3aBUCHMOCTH OT KOAHWYECTBA IIOAKAIOYAEMBIX CHUTHAaAHU3aTOPOB
BTOPHUYHBIE IIpeoOpa3oBaTeAd HMEIOT HCIIOAHEHUS [AS PabOThl C OAHUM, ABYMS HAHU
YeTbIPbMSI CUTHAAN3aTOPaMU KOHTPOAS HaAW4YHud (OTCYTCTBHUSI) CPEbl, OAHUM HAU ABYMS
CUTHaAH3aTOpaMH pasfesa CpPen.

1414 B 3aBHCHMOCTH OT BHJA BBIXOOAHOTO CHUTHasa BTOPUYHBIE
Ipeodpa3oBaTeAr UMEIOT UCIIOAHEHHUS CO CAEAYIOIIUMH BBIXOIHBIMH CHTHaAAMU:

- HCIOAHEeHHe P — peaeliHBIN BBIXOAHOU curHaa. HarpysouHasi CIIoCOGHOCTH BBI-
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XOHBIX KOHTAKTOB peae He Ooaee 5 A mpu HampszkeHuu no 250 B, omua rpymnma mepe-
KHIHBIX KOHTAKTOB Ha KaXXIYI0 TOYKY KOHTPOAS;

- ucnoaHeHHe II - 1mudpoBoMt BBIXOAHOM cuUrHaa 1o uHTepdeiicy RS-485 co
CIIeIITHaABHBIM ITPOTOKOAOM OOMeHa (rmpuaokenue B).

1.4.15 BropuuHble IIpeobpazoBaTeAn oOecreynuBaloT CBETOBYIO UHIANKAIIHIO
cpabatbiBaHud. Ecau ypoBeHb KOHTPOAHPYEMOM Cpenbl HUXKE YPOBHA cpabaTbIBaHUd,
COOTBETCTBYIOIIMY HHIUKATOP MOOAXKEH OBITh BBIKAIOYEH, €CAM YPOBEHb CpPEeNbl BBIIIIE
YPOBHA cpabaThIBaHUS, COOTBETCTBYIONIMM HHIUKATOP MOAXKEH OBITH BKAIOYEH. To ke
OTHOCHTCHI U K CUTHaAHW3aTOpaM pas3eAa CPeN.

1.4.16 KaxxnoMy CHUTHaAHW3aTOpPy pasfesa Cpen, HOAKAIOYEHHOMY K BTOPUYHOMY
Ipeobpa3oBaTeAlo, COOTBETCTBYET [ABa MHAUKATOPA U [ABa pease (II0 OMHOMY Ha KasKIbIN
paszeA cpen).

1.4.17 B cay4ae HEHUCHIPABHOCTH HAHW OTCYTCTBHA CUTHAAN3ATOPOB BTOPHUYHBIN
mpeobpa3oBaTeAb CUTHAAU3HPYET HEUCIPABHOCTH IE€PUOAWYECKHM  BKAIOYEHHEM
COOTBETCTBYIOIIETO HHAMKAaTOpa (TPYyHIIbI HHAWMKATOPOB B CAy4Yae CHTHaAU3ATOPOB
pasznesa cpen) c nepuonom He 6oaee 500 Mc, coCTOSIHHE BBIXOAHBIX KOHTAKTOB PEA€ MPH
3TOM COOTBETCTBYET OCYIIEHHBIM YyBCTBUTEABHBIM 3A€MEHTAM CHUTHAAH3aTOPOB U HeE
U3MEHIETCH.

1.4.18 BropuuHble T1peobpazoBaTeAn OOECIIEYMBAIOT HW3MEHEHHE AOTUKHU
cpabaThIBaHUs BBIXOAHBIX peAe (Haandue/ OTCyTCTBHE).

1.4.19 TIlo BuUOy SAEKTPOIIUTAHHUSA BTOPHYHBIE IIpeoOpa3oBaTEAM HMEIOT
HCIIOAHEHUS!

- 9AEKTPOIIUTAHNE HaIpPsSKEHUEM II€PEMEHHOTO TOKa HOMHHAABHOTO 3HA4YEHUd
220 B B muama3oHe OONYyCTHUMBIX 3HadeHUM oT 187 mo 242 B uyacrtotoii 50, 60 mau
400 T'1 ¢ JomyCTUMBIM OTKAOHEHHEM YaCTOThI OT HOMHHAABHBIX 3HaYeHUHU + 5 %;

- DAEKTPOIIUTAHHUE HAIIPAKEHHUEM IIOCTOSHHOIO TOKa HOMHWHAABHOI'O 3HAYEHUH
24 B B nuarnasoHe AOIMyCTUMbBIX 3HadeHUuu oT 18 mo 32 B.

1.4.20 MoruHocTs, mnoTpebageMas BTOPUYHBIMH [IPeoOpa30BaTEAIMH, HeE
npessblnaet 1,5 BT Ha oAUH CUTHAAH3aTOD.

1.4.21 MaxkcumaabHOEe paboudee OaBACHHE KOHTPOAUPYEMOM cpeabl He 0Ooaee
40 MIla u ycranaBauBaeTcsa Ipu 3akase us3 pgga: 0,6; 1,0; 1,6; 2,5; 4,0; 6,3; 10,0; 16,0;
25,0; 40,0 MIla.

1.4.22 CurHaau3aTopbl O00ECIIEYNBAOT KOHTPOAb YPOBHS KHUOKOCTH C
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IIAOTHOCTBIO, Haxoadilerca B auamna3zoHe oT 300 o 5000 kr/m3. CurHaamu3aTopsl obec-
IIeYUBAIOT U3MEHEHHEe ITopora cpabaTbIBaHUd B AHAIIa30HE KOHTPOASA PETYAUPOBOYHBIM
9AEMEHTOM, PACIIOAOKEHHBIM B OAOKE SAEKTPOHHOM.

1.4.23 CurHaauzaTopbl 00eCIedYuBal0T KOHTPOAD ITPENEeAbHBIX 3HAYEHUH YPOBHS
CBIIIyYHX CPEZl C MAaKCHUMAaABHBIM Pa3MEpPOM I'PaHyAbl He 0oaee 7 MM M IIAOTHOCTBIO HE
MeHee 50 kr/mS3.

1.4.24 CurHaauzaTophbl pasaesa cpen obecredrBarOT KOHTPOAb YPOBHS pasiesa
Cpe€l [ABYX HECMEIINBAIOIIUXCS HAM YaCTHUYHO CMENIMBAIOIIUXCH IKUAKOCTEH IIpH
pasHoCTU UX NAoTHOCTeH He MeHee 100 kr/ms3.

1.4.25 [auHa  KkKabOeApHOHM  AMHHUHM CBA3M  MEXIy  CHUTHaAU3aToOpaMu
HEB3PbIBO3AIIIUIIIEHHOTO HCIIOAHEHUS MAW MCIOAHEHHS C BHIOM B3PbIBO3AIIIUTHI
«B3PbIBOHEIIPOHHIIaeMad 000AOYKa» M BTOPHUYHBIM IIpeobpa3soBaTeseM (arraparypoi
nnorpebureass) He 6oaee 1000 m. [IanHa KaOeABPHOM AMHHHM CBA3U MEXYy CUTHaAHU3aTOpa-
MU C BUZIOM B3PBIBO3aIIUTHI «HMCKpoOe3oracHasl Ielb» 1 BTOPHUYHBIM IIpeobpazoBaTeseM
(ammmaparypoit moTpedbutead) He 6oaee 1000 m.

1.4.26 CurHaau3aTopbl HE HUMEIOT PE30HAHCA KOHCTPYKTHUBHBIX 3AE€EMEHTOB IIPU
BO3/1eHACTBUU CHHYCOHJAaABHOM BUOpaIUU B auarasoHe yactotT ot 2 g0 100 I'.

1.4.27 CurHaau3saTopbl 00AaJaI0T YCTOMYHUBOCTHIO K BO3AEHCTBHIO CUHYCOHIAAD-
HOM BHOpanuu B mguanasoHe yactoT oT 2 o 100 I'i: mpu gacrorax ot 2 go 25T — ¢
aMIIAUTYynoM mnepemenieHud 1 MM u npu dacrorax oT 25 mo 100 I'm - ¢ amMmautymoi
yckopenud 19,6 m/c? (2 g).

1.4.28 CurHaan3aTopsl obaagaroT IIPOYHOCTHIO npu BO3A€UCTBUU
CUHYCOUOAaAbHOH BHOpamuu B pguamaszoHe dYactoT oT 2 mo 500 'y ¢ amMmnaunTymoi
yckopenud 49,0 m/c? (5 g).

1.4.29 CurraauszaTopsl obaazaroT IIPOYHOCTBIO IpHu BO31E€¥CTBUH
CHUHYCOUIAAbHOM BHUOpAIIMM Ha OJHOM M3 4aCTOT, Aekallux B muanasoHe oT 20 mo 30 I
c aMnauTyno# yckopenus 19,6 m/c? (2 g).

1.4.30 Curnaausatopbl repMeTudHbl 110 Kaaccy |l B coorBerctBuu ¢ OCT
5P.0170-81 umam mo kaaccy |l B coorBercrBum c HII-105-18 pmag curHaan3aTopos,
IIOCTaBASIEMBIX Ha OOBEKTAX HCIOAB30BaHUS ATOMHOU 3HepreTUkU (masee — OUAD), u
IIPOYHBI HPU Bo3aedcTBHH IIpoOHOro gasBaenud (Prop), paBHoro 1,5 makcuMasbHOTO
pabouero JaBAEHUS.

1.4.31 CursHaau3aTopbl COXPAHSIOT PabOTOCIIOCOOHOCTHL BO BpeMs OOPTOBOHU
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Ka4dky Cc amnautynor = 45° u mepmomom 10 ¢, kmaeBo¥ Kadku 10 10°, pmawmTeabHOTO
kpeHa o 30° u nuddepenta no 22,5°.
1.4.32 CurHaau3aTopbl 00AQIAIOT CTOHMKOCTBIO K BO3IEUCTBUIO KAUMATHYECKHX
daKTOPOB OKpPYKAIOIIEH Cpeanl, YKa3aHHbBIX B TabAUIlE 3.
Tabauma 3
HanmeHOoBaHHEe KAHMAaTHYeCKoro ¢dakropa YucaoBoe 3HaAUYEHHE

[ToBwiIeHHas TeMIiepatypa, °C

paboyasa maroc 75

npeneabHas natoc 90

[TonuxkenHasa TeMIiiepatypa, °C

pabouas MuHyC 61

npeneAbHad MHHyC 61

INoBbIllIeHHAsA BAaXKHOCTE, %

npu TeMmuneparype 55 °C 98 + 2

H3meHeHHE TeMIIepaTyphbl OKpyKaroleit cpensl, °C ot MuHyc 61 mo niatoc 90
IaBaeHue okpyzxkatole cpenpl, MIla ot 0,06 mo 1,00

Hp umeuaHue — ,ZIuanaaoH pa60uux memnepamyp cueHaiusamopos 80 83pvuleo3auiuUU4eHHOM UCNOoJl-
HeHUU 0ONONHUMENbHO oepaHuyusaemest mpe6oeanumu e3pbleosawiumsl 8 coomeemcmsuu ¢ ux Maprcupoe;coa.

1.4.33 CurHasuzaTopbl 00AaOaIOT CTOHUKOCTBIO K BO3AEHCTBUIO IIA€CHEBBIX
rpuboB B cooTBeTCTBUU C TpeboBanuamu 'OCT 9.048-89.

1.4.34 CurHaau3aTopbl 00AQIAIOT YCTOMYMBOCTBIO K BO3AEUCTBHUIO BHEIITHETO
IIOCTOSTHHOTO M IIEPEMEHHOI0 MAarHWUTHOIO IIOAS HalpsiKeHHocThio no 400 A/Mm 1o
'OCT P 50648-94.

1.4.35 CurHaAu3aToOpbl COXPaHAIOT PabOTOCIIOCOOHOCTH IIOCA€ BO3AEeHCTBULA
3HAKOIIEPEMEHHOr0 YyOBIBAIOIIETO MATHUTHOTO II0OAd CO CAEAYIOIIMMH IlapaMeTpaMy
UMIIyABCca: ¢opMa HMIOyAbCca TpalleleugasbHasl; aMIIAUTyAa IIEPBOr0 HMIIyAbCca
15 mTa; BpeMs medicTBUS UMIOyAbca OT 5 mo 9 c¢; KpyTU3Ha HapacTaHUsS U CHaJaHUud
nepBoro uMiryabca 10 mTa/c; KoandecTBO UMITYABCOB 110 20.

1.4.36 CurHaau3aTopbl 00A3OAIOT YCTOMYHMBOCTBIO IIPH BO3AEHCTBHH IIOMEX
HOpMaAbHOIO Buaa HampgaxeHueM o 10 MmB B auamazone gactotr oT 50 mo 4000 I'p u
obmiero Buaa no 10 B B muamnaszone ot 50 mo 4000 TI'1r.

1.4.37 CurHaau3aTopbl COOTBETCTBYIOT TpeOOBaHUAM II0 SA€KTPOMATHHUTHOM
coBMectuMocTd (OMC) u [OomycTHMOMY VYPOBHIO HaNpsSKEHUS  PagUOIIOMeEX,
U3AOKEHHBIM B IIpaBuaax KaaccuU(UKaIlMM U IIOCTPOHMKM MoOpcKux cynoB PMPC.

CI/II‘HaAI/I3aTOpI;I COOTBETCTBYIOT Tp€6OBaHI/ISIM I10 SACKTpOMaFHI/ITHOfI COBMECTHMOCTH B
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YCAOBHUSAX IAEKTPOMATHUTHOH OOCTAHOBKH CPEIHEH ZKECTKOCTH II0 T'PYIIIe MCIIOAHEHUS
Il 1 kagecTBY pyHKImonupoBanud A o 'OCT P 32137-2013.

1.4.38 CurHaau3aTopbl 00AaOaIOT YCTOMYUBOCTBIO K BO3AEHCTBHUIO COASHOTO
(MOpcCKoOTro) TyMaHa.

1.4.39 CursaausaTopsl 00Aa1aI0T YCTOUYHUBOCTBIO K BO3AEHCTBUIO UHES U POCHI.

1.4.40 CurHaanu3aTophbl B YIIAKOBKE A TPAHCIIOPTUPOBAHUS BbIAEPIKUBAIOT:

- Bo3aeNcTBUe TeMIiepatyp oT MuHyc 61 °C go niaroc 70 °C;

- BO3AEeUCTBUE OTHOCUTEABRHOM BAaKHOCTH (95 + 3) % mpu 35 °C;

- MeXaHU4YeCKHe yapbl MHOTOKPATHOIO AEUCTBUSA C MHUKOBBLIM yAApPHBIM yCKOpe-
Huem g0 147 m/c? (15 g) mpu AARTEABHOCTH AEHUCTBUSA YOAPHOTO YCKOpeHUs OoT 5 mo
10 mc.

1.4.41 CurHaau3aTopbl 00AaJaI0T CTOMKOCTBIO K BO3IEHCTBHUIO CHEI[(PAKTOPOB C
napaMmeTpamMu 10 'OCT PB 20.39.305-98, rpynna 2.2. CurHaans3aTopsl,
npeaHa3HadeHHble Oad noctaBkKu Ha OHWAD, moAXKHBI OBITH YCTOMYHBBIMH K
BO3AE€HCTBHIO TaMMa-HU3AyYeHHS MOIIHOCTEIO no 1 'p/d.

1.4.42 CurHaau3aTopbl 00AaOal0OT CTOHUKOCTBIO K BO3AEHCTBHIO arpeCCHUBHBIX
Cpen: CEepHHCTOTO rasa KoHIeHTpanueid He Ooaee 2,0 Mr/m3; aMmMuaka KOHIIEHTpaIlHeHl
He Ooaee 1,0 Mr/m3; MOBYOKHCHU a30Ta KOHIleHTpalmedl He 0Ooaee 2,0 mr/wms3,
CepoBOIOPOAAa KOHIeHTpamuei He 6oaee 1,0 mr/m3.

1.4.43 CurHaau3aTopbl, IIpeaHa3HadeHHbIe A paborel Ha OUAD, obaamaroT
YCTOMYHBOCTBIO K BO3AEHUCTBHIO OT yAapa Maalolller0 CaMOAETa, YTO SKBHUBAAEHTHO
BO3IEeHCTBHIO MEXaHUYECKUX yAapoB OAWHOYHOIO AEeHCTBHS C YCKOpPEeHHeM He Ooaee
75 m/c? (7,6 g) u nauTeAbHOCTBIO AeticTBus He MmeHee 0,2 c.

1.4.44 CurHaau3zaTopbl, HNpeaHa3zHadeHHble aad padbotrbl Ha OHMAD, obaamaroT
YCTOMYHMBOCTBIO K BO3OEHUCTBHIO BO3AYIIHOM yAApHOM BOAHBI, YTO O3KBHUBAAECHTHO
BO3IE€HCTBHIO MEXaHUYECKHUX yOapOB OAWHOYHOIO AEeHCTBHUS C YCKOpPEeHHEeM He 0Ooaee
36 m/c? (3,6 g) u DAUTEABHOCTHIO neticTBus He meHee 0,5 c.

1.4.45 CursraausaTopbl 00AQIaI0T YCTOMYUBOCTHIO K HAAUIIAHUIO Ha IIOBEPXHOCTH
YyBCTBUTEABHOTO 3A€MEHTA TOAITUMHOMN A0 3 MM TOHKOAMCIEPCHBIX YaCTHUI] PA3MEPOM 10
0,5 MM ¥ OHIIEBBIX OTXOM0B C coAepzkKaHHeM 1 r/A B CMECH C ITUIIEBBIMH KHpPaMHU C
comepxkanuem 1m0 1 r/aA.

1.4.46 Ilo BuAy IPHUCOEAUHEHUSI CUTHAAN3ATOPbl UMEIOT UCIIOAHEHUL:

- IITyIEep C HAPYKHOH METPHUYECKOH HAW TPYOHOH HIUAMHAPHUYIECKOH pe3bOOoi.
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Tum pe3pObI HITYIIEpA OIIpeAeAsSeTCd IIPH 3aKa3e U COOTBETCTBYET TPeOOBAaHUAM I10 MaK-
cuMaAbHOMY pabodeMy [OaBAEHHIO KOHTPOAUpPyeMoOM cpenbl. HoMHHaABHBIH amameTrp
METPUYECKOH pe3b0Obl He MeHee 20 MM, HOMHHAABHBIH AUAMETP IIUAUHIAPHUYECKON pe3b-
ObI He MeHee 1/2";

- dpaaner;

- CBapKa,

- CHelMaAbHBIN 10 TPeOOBaHUIO 3aKa34YUKa.

1.4.47 CreneHp 3aluTbl KOpIlyca BTOPUYHBIX IIpeobpaszoBaTeseit |1P40,
IP66/1P67 o 'OCT 14254-2015.

1.4.48 CreneHp 3ammuThl KopIiyca curHaausaTopoB IP66/1P67 mo 'OCT 14254-
2015. Tlo 3aka3y BO3MOXKHO HU3TOTOBAEHHE CUTHAAN3ATOPOB IIOTPY?KHOI'O UCIIOAHEHUSI CO
cTeneHsbio 3auThl Kopiryca IP68 o 'OCT 14254-2015.

1.4.49 HaszHadyeHHBIH CPOK CAYKOBI CHUTHAAH3aTOPOB He MeHee 25 aet (6e3
OrpaHHUYEHUd pecypca).

1.4.50 B TeyeHune HaA3HAYEHHOTO CPOKA CAYZKObI CUTHAAU3ATOPhI 00ECIIeYHBAIOT
HeTIpepPbIBHYIO paboTy 0e3 oO6CAyKUBaHUA U KOHTpPoAs nepronamu 1o 8000 4.

1.4.51 BeposTHOCTH 0e30TKa3HOM paboThl cHUrHaamuzaTopoB 3a Bpema 8000 u
cocraBasger P(8000) = 0,98 6e3 HemocpeaCTBEHHOTO TEXHHYECKOTO OOCAy:KUBaHUA. 3a-
KOH pacIIpefeAeHHUs] BEPOSTHOCTH 0e30TKa3HOM paboThbl — SKCIOHEHIHaABHBIH. Kpure-
PHEM OTKas3a CHUTHAAM3ATOPOB SIBASIETCS HECOOTBETCTBHE BBIXOIHBIX CHUTHAAOB COCTOSI-
HUIO YYBCTBUTEABHBIX S9A€MEHTOB.

1.4.52 CpenHss HapaboTKa [0 OTKa3a curHaau3zaTopoB He MeHee 180 000 .

1.4.53 OAeKTpUYECKOE COIIPOTUBACHHE H30AIINN LENEN HSACKTPONUTAHUA U
BBIXOHBIX IIeIIel CHUTHAAM3aTOPOB OTHOCHUTEABLHO KOpIIyca M MeXKAy COO0OM He MeHee
100 MOM B HOpPMaABHBIX ycAOBHUSX, He MeHee 10 MOM - 1npu OTKAOHEHHH OT
HOPMaAbHBIX KAUMATUYECKHUX YCAOBHUH.

1.4.54 llenu 5A€KTPONHUTAHHS, BXOAHBIX U BBIXOAHBIX CUTHAAOB COCTaBHBIX da-
CTEM CUTHAAM3aTOPOB raAbBAHHUYECKH HU30AHPOBAaHBI OT KOpPIIyca U APYT OT ApyTa.

1.4.55 DaekTpHuyuecKass IPOYHOCTDh U30ASIIIHUH LIETIEH SAEKTPONHUTAHNS BTOPUYHBIX
nmpeobpasoBaTesreii M Iened  BBIXOAHBIX  PEAECHHBIX  CHUTHAAOB  BTOPHUYHBIX
nmpeobpa3oBaTesel MOAXKHA BbBIAEPKUBATH 0e3 mpoboda B TedeHue 1 MUH pgelicTBHeE
HUCITBITATEABHOT'O HAIIPIXKEHUA CUHyCOUaabHOM popMbl yacToToM S0 I'ix:

- LIETIN ACKTPOIIUTAHHUS-KOPILyC B HOPMaABHBIX yCAOBHAX — 550 B;
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- HENU SACKTPONUTAHULA-KOPIIYC B YCAOBHUSX MOBBINIEHHOM BAaskHOCTH — 300 B;

- KOHTaKTHBIE T'PYIIIBI PEAE-KOPIIYC B HOpMaAbHBIX ycaoBuaxX — 500 B;

- KOHTAKTHBIE€ TPYIIIBl PEAE-KOPIIyC B YCAOBHAX IIOBBIIIEHHOM BAAXKHOCTH -—
300 B.

1.4.56 HapyzKHblE€ IIOBEPXHOCTH CHUTHAAHU3ATOPOB [AOIIyCKAIOT [Oe3aKTUBAIUIO,
[erazanuio U Ae3UH(EKIIHIO CIeIlMaAbHBIMU pacTBOpaMH, B TOM YHCA€ pPacTBOpaMH,
OpuBeneHHBIMU B pa3aeae 6.5 CTO 1.1.1.07.001.0675-2017.

1.4.57 OgHOTHUIIHBIE COCTABHBIE YaCTU CUTHAAN3ATOPOB B3aUMO3aMEHSIEMBI.

1.4.58 CocTaBHbIE YaCTU CUTHAAM3ATOPOB HE AAIOT AOXKHBIX cpabaThIBaHUU HPU
Io/1aYe U OTKAIOYEHUU HaIPSXKEHHS SACKTPOIIHUTAHUS, B TOM YHCAE IIOCAE TPEXKPATHOTO

npepnsiBaHud 3AekTpornutTanus Ha 30 ¢ B TedyeHUe 5 MUH.

Hp umeuaHue — I1o0 NOXKHbIM cpa6ambteaHueM noHumaemcs. UameHeHue 8blX00H020 CUzHALA
npu Heu3mMeHHOM NnoJlo2KeHUU Ypos8Hsi noumpwzupyemoa cpedbt omHocumes/ioHO HOMUHAJIbHO20 YPOBHSL Cpa-

bamusleaHus ¢ yuemom dOﬂyCKaeMbe €20 OMKJIOHEeHUIL

1.4.59 CocraBHBIE YaCTU CHTHAAHW3aTOPOB CTOMKHU K BO3AEHCTBHUIO HAIIPSIKEHUI
3AEKTPOIIUTAHUS obpaTHoOH IIOASIPHOCTH, BBI3BAHHOT'O ux HEIIPaBUABHBIM
IOIKAIOYEHHEM.

1.4.60 CocTaBHbIE YAaCTU CUTHAAM3ATOPOB HE HAIOT AOXKHBIX cpabaThIBaHUU HPU
CHHUIKEHUH nuTaronmmx HampskeHu# Ha 30 % oT HOMHHAABHBIX 3HAUYEHUH IIpU OOIeM
BPEMEHH IIEPEXOMHOT0 IIPOIleCcCa A0 YCTAHOBUBIIINXCS HOMHUHAABHBIX 3HAYEHHUH He Ooaee
15c.

1.4.61 CocraBHbIE 4acTHu CHUTHaAH3aTOPOB paboToCIIOCOOHBI IoCcAe
KPaTKOBPEMEHHOTI'O CHUXKEHUS HAIIPSAXKEHHUH 3A€KTponuTaHus BHAoThk 10 0 B (kopoTkoe
3aMbIKaHHE) Ha BpeMs He 0oaee 1 ¢ C IOCAEAYIOIIMM BOCCTAHOBACHUEM HAIIPSIKEHUS
SAEKTPOITUTAHUSA 3a BpeMd He Ooaee 1,5 c.

1.4.62 CocTaBHbBIE YACTU CHUTHAAM3ATOPOB HE MAIOT AOKHBIX cpabaTbIBaHUM ITpU
MIOBBIIIEHUN NUTALIero HamnpsixkeHus 10 50 B mpu obiiemM BpeMeHH IIepeXOoqHOT0
IIporecca A0 yCTAHOBUBIIUXCS 3HA4YeHUU He 0oaee 3 ¢ U HOPMAABHO (PYHKIIMOHHUPYIOT
IIOCA€ BO3AEHUCTBHS YKA3aHHOTO [IEPEXOAHOTO IIPOIlEcca.

1.4.63 CocraBHBIE YaCTH CHUTHaAU3aTOPOB BO B3PBIBO3AIIUIIEHHOM HCIIOAHEHUU
C BHOOM B3pPBIBO3AIIUTHEI  «HMCKpobOe3ornacHasi ILenb» COOTBETCTBYIOT  YPOBHIO
HCKPOOE30ITacHOM 3AEKTPUYECKOH IIETH «ia» CO CAEAYIOIIMMU ITapaMeTpPaMu:

BxomHbIE TapaMeTpPhl BTOPUYIHOTO IIPeodPa30BaATEAS:
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BXogHoe HanpszkeHre Um, B..........oooiii 250, ue Goaee

Brixognable HCKpobe3omnacHble ITapaMeTphbl BTOPUYHOTO IIpeoOpa3oBaTeAsd
[Ex ia Ga] IIC:

BbIXO/HOE Hampsizkenue Uo, B......................o.eeee. 30, He Gonee
BBIXOJHOM TOK 10, MA ... ittt i, 70, He boaee
BBIXOHAS MOIITHOCTDE PO, BT .. 2,1, He boaee
BHEINHAT eMKOCTb Co, ID........oooviv i i eeenenn.. 30 000, HE OOAEE
BHEINHAS UHAYKTUBHOCTE Lo, MIH............oooi 0,1, He boaee

BxonHble HCKpoOe30IIacHbIe ITapaMeTphbl CUTHAAHU3ATOPOB:

BxXonHoe HanpsiskeHue Ui, B...........ooooo 30, He bGoaee
BXOIHOM TOK li, MA....oo e iiciiiiae e, 101, e OoAee
BXOHada MOIIHOCTE PI, BT.........cooeiviiiiieeiieeeeeenee. 0,9, He Oonee
BHyTpeHHsIsT eMKOCThb Ci, dP............coceevei v vevenne.. 20 000, HeE Gonee
BHYTPEHHSISI UHAYKTUBHOCTE Li, MKI'H............cooiive 0,066, ue 6oaee

[TapamMeTpbl AMHHUU CBSI3U (A 1 IOTOHHOT'O MeTpa):

JavN 70z RN Z 020707 00137 i) % SN0 Y (RN 1000, ue 6oaee
EMEKOCTD, TID ... ittt ittt et ettt enee e eeee.. 83, HE DOAEE
HUHOYKTUBHOCTD, MK H. ...t 0,1, He Goaee

1.4.64 YucroTa NOBEPXHOCTEN CUTHAAW3ATOPOB, KOHTAKTHUPYIOIINX C KOHTPOAU-
pyemoii cpego — BOAOHM BBICOKOM YuCTOTHI, cooTBeTcTBYeT OCT B 95.750-79.
1.4.65 CocraBHBIE YaCTH CUTHAAN3aTOPOB 00A81aF0T CTOMKOCTHIO K OTKAOHEHUSIM

OT HOMHHAABHBIX 3HAYEHHM HaAIIPAXKEHHUA WU YaCTOTBI SACKTPOIIMTAHHUA, YKAa3aHHBIM B

Tabauiie 4.
Tabauma 4
IIpeneAbHBIE OTKAOHEHHS
XapakTepHCTHKA HaNpAMXKeHHA YacTOTbI HaNpAXeHHS
IepeMEeHHOro IIepeMeHHOro IIOCTOSTHHOTO
TOoKa, % TOoKa, % TOKa, %
oT MuHyC 15 OT MHHYC 5 OT MHHYC 25
JanTeAbHEBIE
o 1iAroc 10 II0 TIAIoC 5 1o riaroc 30
[ToBTOPHO-KpaTKOBpEeMEHHbIE KOAeOaHUA
C IAUTEABHOCTEIO He Goaee 3 ¢, C UHTEP- OoT MUHyC 15 OT MHHYC 5
BaAaMU MEXIY OTAEABHBIMH OTKAOHEHU- mo 1iaroc 10 10 TIAIOC 5
aMHU He MeHee 5 ¢
KpaTkoBpeMeHHbIE KOAEOAHUA TAUTEAD- ot munyc 20 ot muHyc 10
HOCTBIO He boaee 3 ¢ 1o 11Aroc 20 1o riaroc 10

KpaTKOBpeMeHHBIe KoAaebaHUs OAUTEADB-

- - o 1iAroc 50
HOCTBIO He boaee 1,5 ¢ A
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1.4.66 HapyzxHble IOBEPXHOCTHU CUTHAAU3ATOPOB, IIpeAHA3HAUEHHBIX OAS JKC-
IIAyaTalllil B Cpelie ra3000pa3Horo KUCAOPOA, IIOABEPTHYTHI 00e3kupuBaHuio. [lopanok

BbINToAHeHUd onepanuit mo OCT B 95.750-79.
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1.5.1 KOMIIAEKT IIOCTaBKH CHUTHAAH3aTOPOB COOTBETCTBYET YKa3aHHOMY B

Tabauile 5.

Tabauita 5
HaunmeHOBaHHE

CurHaAuzaTop ypoBHH
BUOpAITMOHHBIHN
BUBPOT3K
(VIBROTECH)

[IpeobpazoBateab BTO-
PUYHBIN

Kabearb cBasu

[Tactopt

PykoBozncTBO 110 3KC-
TIIAyaTaluu

KoMmmaekT pa3pemiu-
TEABHOU MNOKYMEHTa-
JA8Z0%8

IIpumeuarnus

OGo3HauYeHHE

B coorBercTBHU
C 3aKa30M

B coorBercTBHHU
C 3aKa30M

B cooTrBeTcTBHU

C 3aKa3oM

I'PBT.407713.001 I1C

'PBT.407713.001 PO

KoaAaunudecTBO

1 3k3.

1 5K3. Ha

50 curHaan3aTopoB

IIpumeuyanue

HcnmoaHeHMEe B KoAnde-
CTBO OrOBapHUBaeTCs
Ipu 3aKaze

HcnoaHeHMe U HEOO-
XOOAHUMOCTB ITOCTaBKH
oroBapmuBacTcCd IIpU
3aKase

HeobxomumocTs 110-
CTaBKH, THII, KOAUYE-
CTBO, JAMHA OTOBapH-

BaloTCd TIPU 3aKas3e

Ha napruio curHaau-
3aTOPOB MEHBIIIETO KO-
AWYECTBA [IPHUAATaAETCS

HE ME€Hee OQHOTO K-

3eMIAsgpa PyKOBO-
CTBAa II0 3KCIIAyaTalluHU

[TocraBagercs 110 3a-
Ka3y B COOTBETCTBHHU C
YCAOBUSIMH JIOTOBOPA
TIOCTaBKH U
I'OCT P 50.06.01-2017

1 Ilo 30KA3Y 803MOKHO UszomosieHue cuzHaaiusamopos ¢ npucoeduHumeJlebuwu pasmepamu u suoom
npucoeduueuuﬂ omiauyHbimMu om npueedeHHbe 8 npuJjiooKeHuu B. Ilo 3aKasy 803MO2KHA nocmasKa cueHa/iusamo-
po8 ¢ KOMNIAEeKmMom MOHMAXKHbIX uacmeti, npomad;camu, omeemHblmu quLaHu,aqu, smysikamMu u npouumu MOH-

ma>xHbmu vacmsmu.

2 Tun Kabesnsi U €20 ONAUHA 0208APUBAIOMCSL NPU 30KA3E CUZHAIUZAMOPO8 U3 NePeUHs, peKoMeHOYeMblX K
npumeHeHuro 8 coomeememauu ¢ npunoxeruem . ITo 3akasy 803moxHaA nocmaegka kabeseil, npumeHsiemoblx no-
mpebumenem Ha obvexme sIKChYyamayuu.

1.5.2 ﬂOHYCKaCTCH pasacAbHad I1o0CTaBKa COCTaBHBIX gacrel CUTHaAHU3aTOPOB.

1.5.3 I[Ipu odopMaeHUU 3aKa3a CUTHAAU3ATOPOB HA OOUH OOBEKT OIIYCKAaETCS

O6’I:CI[I/IHHTI: OAHOTHUIIHBIE COCTABHBIC 9aCTU HUAH YKAa3bIBaTh UX B CHCLII/I(l)I/IKaLII/II/I 3aKasa

Pa3sacAbHO.
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1.6 YcTpoiicTBO H paboTa

CurHaauzaTop paboTaeT MmO NMPUHIUIY KaMepToHA. [Ibe303AeKTpUYEeCKUM KpH-
cTass Bo30yzKOaeT KoaeDaHHs KaMEPTOHHOH BHAKH C ee COOCTBEHHOM yacTtoToil. M3ame-
HEHHEe 3TOH YacTOThI HEIIPEePHIBHO OTCAeXKHBaeTcd. JacTrora KoaebaHUM ceHcopa ¢ BHO-
PaIlMOHHOM BUAKOH HM3MEHSETCS B 3aBHCHMOCTH OT Cpenbl, B KOTOPYIO OH IIOTPY3KEH.
YeMm maOTHEE KUIAKOCTD, TEM HUIKE JacToTa (PUCYHOK 2).

[MpuHLIMD OefcTBUS CHUTHAAM3aTOpa OCHOBAaH Ha 3aBUCHUMOCTH PE30HAHCHOMN
4acTOThI  COOCTBEHHBIX  KoAe€OaHUl  YYBCTBHTEABHOTO  3AeMeHTa  (pe3oHaTopa
MeXaHUYEeCKUX KOAEOAHUH) OT IIAOTHOCTH KOHTPOAUPYEMOM CpPEIbI.

[Tpu KoHTaKTE 30HAA C U3MEPAEMOil Cpenoi YyacToTa BHOpPAIIMH CHHUXKAETCS HU-
7K€ YCTaHOBAEHHOTO ITOpora. DAeKTPOHHBIH O6AOK (PUKCHPYET 3TO U3MEHEHHE U aKTHUBU-
pPyeT BBIXOMHOM CHUTHAA [AS YVIIPaBA€HUS BHEITHUMH yCTPOMCTBAMH, HAIIPUMED, OAS
OCTAHOBKH IIOJJaYH MaTepHaaa.

[Ipr [OCTUKEHUW MHHUMAABHOTO YPOBHS IIPOUCXOOUT OOpPATHBIM IIPOIIECC:
OoCBOOOXKIEHHE 30HAA OT MAaTepHasa IIPUBOAUT K YBEAMYEHHIO YaCTOThl BHOpAIIUH.
OAEKTPOHHBIN OAOK TaKKe PETHCTPUPYET ITO U3MEHEHHE U I'€HEPHUPYET COOTBETCTBYIO-

IIIUH BBIXOOHOM CHUTHAA.

30H[ HE KOHTAKTHPYET ) 30HI NOrPYXKEH B
C PABOYEW CPELOH PABQYYID CPELY |

Pucyroxr 2 — IIpuHyun deilicmaust
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B o6111eM cAydae CHTHAAU3aTOPBI COCTOSIT M3 YYBCTBUTEABHOI'O 9A€MEHTa U OAOKa
3AEKTPOHHOTO. CTpykTypHad cxema CHUTHAAHU3aTOPOB IIpuBeaeHa Ha

pUCyHKe 3.

—»|  YounuTenb MOLWHOCTH

Q E
8 ® 1
5 _0 3 4 i
Bl |
Ioh | < :
5 E S AL Yeunutenb Bo3byxaatoLLero curiana Pesoratop | |
8_ E - — — . !
£ 5.2 7 |
= 7 6 i

< AL (< Yeunutens NpUemMHOro curHana [ bnok npuema 5

9 10

GopmmupoBaTenb BbIXOAHOTO CHrHaMa Crabunusatop HanpsixeHus Crabunmsatop Toka | 11

Pucyror 3 — CmpykmypHasi cxema CuUHAIU3aAmopos

YyBCTBUTEABHBIM 3A€MEHTOM CHUTHAAH3ATOPOB IBASIETCS MEXaHUYECKHUH pe3oHa-
TOP, MPEACTABAIIONINH COO0 CTaABHOM KOPIIyC CIEIHaAbHOM (pOpMBI, B KOTOPOM yCTa-
HOBA€H OAOK mbe3orpeobpasoBateaeit (maaee — [1911) [5.1, 5.2], mexaHUYeCKHU CBA3aHHBIN
c TeaoM pe3oHaTopa [8]. CTPYKTYPHO MOZKHO BBIIEAUTH 0AOK B030yxKaeHUud [5.1] u 6aA0K
npueMa [5.2]. BHyTpu Koprmyca 6A0Ka 3A€KTPOHHOT'O PACIIOAOKEHBI IMAATHI BEIYUCAUTEAST
U BBIXOJHBIX CUTHaAOB. [IaaTa BBIYUCAUTEAS BBIIOAHAET (PYHKIHMU (POPMHPOBAHHUS BO3-
OysKIaroIlero CUrHaaAa, npueMa u obpaboTku curHasa npuemHoro [19I1, popmupoBanusg
BBIXO/THOTO CHUTHaAa (PEA€HHOr0 MAW TOKOBOTO), VIIPABA€HUSA HHAIUKAIIUEH U PeXKUMaMU
paboTel. [IaaTa BBIXOOHBIX CUTHAAOB BBIIIOAHSAET CAeAyIOIHE (PYHKIUU. obecriedeHue
IAQTBl BBIYHMCAHUTEAS SAEKTPOIIHUTAHUEM, (POPMHUPOBAHHE BBIXOAHBIX CUTHAAOB B 3aBU-
CHUMOCTH OT YIIPaBASIOIINX BO3AEHCTBUU IIAQThl BBIYUCAUTEAd, Iepegada B MHKPO-
KOHTPOAAED IAATBHI BBIYUCAUTEAA YIIPABAGIOIINX BO3AEHCTBUU C IIEPEKAIOYATEAEH PEKU-
MOB paboTbsl. BpemeHHy0 guarpaMMy CHUTHAaAH3aTOPOB (POPMHUPYET MHUKPOKOHTPOAAEP
AaTbl BeIYUcCAUTEAd [1l]. MuUKpoKoHTpossep (POPMHUPYET HENPEPBIBHBIM CHHYCOUIAAB-
HbIM CHUTHAA C 4YaCTOTOH, COOTBETCTBYIOIIEH PE30HAHCHOMN 4acTOTE MEXAaHUYECKOIO pPe30-

HaTopa, 00pa30BaHHOIO KaMEPTOHOM, OAOKOM IThe30IIpeoOpa3oBaTeAeii U Cpeaoi, OKpy-
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JKAIOIIeH MeXaHUYeCKHH pe3oHaTop. Bo30y:KOAaromuii CUTHAA YCHAUBAETCS YCUAUTEAEM
MOIITHOCTHU [2] ¥ mocTynaeT Ha 3AeKTpon Bo30Oyzxkpaaroriero [190I1 u Bxom ycHAHTEAS BO3-
OyzkmaroIiero curHasa [4], BbIXOZ KOTOPOTO IMOAKAIOYEH KO BXOAY aHAAOTOBO-IIU(PPOBOTO
npeobpaszoBateada (masee — AIIII) [3]. Curnaa ¢ mpuemHoro [19I1 ycuanBaeTcss yCUAUTEAEM
IIPUEMHOr0 curHaaa [6], BeIxoa KoToporo rnoakarodeH K Bxomy ALIIl [7]. CurHaabl C BBI-
xomoB ALII [3], [7] mocTynaroT B MUKPOKOHTPOAAEP, TAe IMpou3BoauTcs obpaboTKa U3-
MepPUTEAbHOH HH(opManuu. [lo M3MepeHHBIM 3HAYEHUSIM MIPOU3BOAUTCS BBIYHUCACHUE
IIAOTHOCTH cpenabl. [Ipr HECOOTBETCTBUH IIPUHSTBHIX CHUTHAAOB YCAOBUSAM pPe30HAHCA
MHUKPOKOHTPOAAEP MPOU3BOAUT H3MEHEHHE YacCTOThl BO30YyKOAIOIIETO0 CHUTHaAa M IIO-
BTOPHOE HU3MeEpeHHe, U3MEHEHHE YaCTOThI IIPOU3BOAUTCH HEIPEPHIBHO 0 MOMEHTA IIpe-
BBIIIIEHUS aMIIAUTYZIOH MPHUEMHOIO CHTHAaAa 33JaHHOTO B IPOTPAMMHOM OOeCredYeHUHU
ropora ooHapyKeHUsd. MUKPOKOHTPOAAEP ITPOU3BOAUT OLIEHKY PE30HAHCHOM YacCTOTHI U
II0 ee BEAWYUHE IIPUHUMAETCS PELIeHHE O IIOTPYKEHUU UYBCTBUTEABHOTO JAEMEHTA B
JKUJIKOCTh WAU CBIIIyYHUH OPOAYKT HUAU 00 HUX OTCYTCTBUHU. KaxKAblii IIMKA U3MEpPEHUS
MHUKPOKOHTPOAAEP BBIOAET YIPABALAIOIINMYN CUTHAA Ha (POPMHPOBATEAL BBIXOIHOTO CHUT-
Haaa [9], KOTOPBIH U3MEHSET COOTBETCTBYIOIIMM 00pa3oM TOK ITOTpeObA€HUS IIAaThl BBI-
XOMHBIX CUTHAAOB, BBIAYy YIIPABASIOIINX BO3AEHCTBUIl Ha BBIXOAHBIE peae. Baok [10]
IIPEeACTaBASIET COOOM CTaOMAM3aTOP HAIIPSKEHUS OAd dAEKTpoInnTaHusd, [11] — crabuau-

3aTop TOKa.

B caydae mMcrioab30BaHUSI CUTHaAHU3aToOpa Aad (POPMHUPOBAHUS CHIHaAa IO HHIK-
HeMy NpeaeAbHOMY YPOBHIO IIPHU ITaJICHUU YPOBHS JKUIKOCTH B pe3epByape UAU TPY-
OoIIpoBOZIE HUXKE YPOBHSI BUAKU IIPOUCXOAUT M3MEHEHHE COOCTBEHHOHM 4acCTOTBHI Koaeba-
HUY BUAKH. [JlaHHOEe M3MEHEeHHe O0Hapy:KUBAETCH SAEKTPOHHBIM MOIYyAE€M, KOTOPBIHA IIe-
PEKAIOYAET BBIXOMHOE COCTOSIHHE CUTHAAM3aTOpa.

[Ipu MCcrioAB30BaHUHM CUTHaAM3aTopa IS (POPMHPOBAHUS CHTHaAa IO BEPXHEMY
npeaeAbHOMY YPOBHIO HM3MEHEHMHE BBIXOJHOI'O COCTOSIHHS CHUTHaAM3aTOpa IIPOUCXOOUT
IIPU IIOBBILIEHUH YPOBHSA B pe3epByape UAU TPYyOOIIPOBOZE U KOHTAKTE CPeabl C BUAKOH.

BTopuyHbBIH mpeobpazoBaTeAb (pucynok  4)  gBasgeTcd HCTOYHHUKOM
9AEKTPOIINTAHUA CUTHAAU3aTOPOB HcCIIoAHeHUd A, Namur. VCTOYHUKU 3A€KTPONUTAHUS
KasK/IOTO CHUTHaAu3aTopa W3 4YHcAa IIOAKAIOYEHHBIX K OJHOMY BTOPHUYHOMY
mpeobpa3oBaTEeAld TaABPBaHUYECKHM H30AUPOBaHBI APYr OT Apyra. BTOpHUYHBIH
mpeobpasoBaTeAb IIPUHUMAET HU3MEPUTEABPHYI0 HWH(OPMAIIHIO, YIIPABASET BBIXOIHBIMU

peae, ocyliecTBAdeT obMeH mHpopManuei o mHrepdeticy RS-485 B 3aBUCHUMOCTU OT
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WCIIOAHEHHsI 110 BHUAY BBIXOMHOTO CHUTHaAa U OTOoOpaskaeT HWHGPOPMAIHI0 HA AHUIEBOU

ITIaHEAH.

20 MA;

Curnanuzatop 1 ‘

Curnanuzarop 2 ... I

Curnamusatop 4

ITpeobpasopa-
TEJb BTOPHY-

HBIH

| J

—  BrIxoaHo# cUrHaI

HcTounuk SJICKTPOIIUTaHHA

~220B 50 (60, 400)Tw; 24 B

PucyHor 4 — CmpyKxkmypHasi cxema CU2HAIU3Amopo8 ¢ 8MOPUUHBIM

npeobpazosame.niem

BTopu4HBIN Ipeobpa3oBaTeAb COOEPIKUT CAEAYIONIe (PYHKIITNOHAABHBIE Y3ABI:

HCTOYHHK JACKTPOIIMTAaHUA,

dopMHupoBaTEAbh HCKPODOE30IIaCHOrO HAIPSKEHUd TOKOBOH IIeTan oT 4 1o

MUKPOKOHTPOAAED;

cTabuAM3aTOP HAIPIIKEHUS;

BBIXO/THOE YCTPOUCTBO peAeHHOTO THUIIA,

npeobpaszoBateab unTepdeiica UART — RS-485.
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1.6.1 PakTOpPHI, BAHSIOIIHE HA HCIIOAB30BaHHE CHIHAAH3aTOPOB

qDaKTOpBI, KOTOpPEIE HeO6XOJ_II/IMO V4YECTHh IIPHU HCIIOAB3OBaAHHH CHTHaAM3aToOpa:

- ybeguTech, YTO IIapaMeTphl JKHAKOCTH HaXOASTCS B 33JaHHBIX AHAalla3oHax
TeMIlepaTypbl U AaBA€HUS (CM. TabauIry 1);

- IIPOBEPHTE, HAXOAUTCS AM BA3KOCTb XKHUJKOCTU B PEKOMEHJOBAHHOM AHalla30He
or 0,2 mo 10 000 Ila-c. IlpumepaMu HOPOAYKTOB, MMEIOIINX CAWIIIKOM BBICOKYIO BA3-
KOCTBb, MOTYT CAYKHTBb KUIAKUH IIOKOAQM, KETUyIl, apaXucoBoe Macao U outym. Curaa-
AHU3aTOP MOIKET HCIIOAB30BATHCH IOAS 3TUX NPOAYKTOB, OOMHAKO BpPEMS CTEKaHHUI C BUAKHU

MOKET OBITH OYEHDL OOABIIIHM,;

- yBeUTECh, YTO IMAOTHOCTB KuUAKocTH BheIme 300 kr/m°. [IpuMepaMu MPOAYK-
TOB, UMEIOIIUX CAHUIIIKOM HHU3KYIO IIAOTHOCTB, MOTYT CAYZKUTb alleTOH, IIEHTAaH U I'eKCaH;

- IIPOBEPHLTE, CYLIECTBYET AM PUCK HaaulaHus. VM3beratite cutyanui, Ipu KOTO-
PBIX IIOKPBIBAIOIIME BHUAKY MPOAYKTHI BBICBIXAIOT W MOTYT 00pasoBaTh Ype3MepPHBIH
HAAUIIIIINM CAOH;

- ybeguTech, 4TO OTCYTCTBYeT PHUCK 00pa3oBaHUA IepeMbIueK Ha BHUAKe. [Iprme-
paMH IIPOAYKTOB, KOTOPBbIE MOTyT 00pa3oBaTh MEPEMBIYKHU, SIBASIOTCS IIAOTHBIE OyMazK-
HbI€ IIYABITBI U OUTYM,;

- IPOBEPBTE COAEPIKAHNE TBEPABIX YACTHUIL B X KUIKOCTH,

- mpobAeMBbI MOTYT BO3HUKHYTB, €CAH IIPOAYKT IIOKPBHIBAET BUAKY U BBICBIXAET,
obpasys 3aTBepAeBIIHe KOMKH. MaKCUMaAbHBIH qUaMETP TBEPABbIX YACTHUIL B JKUIKOCTHU

He TOoAXKeH npeBbInaTh 5 Mum (0,2 grotima).
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1.6.2 3aBHCHMOCTHh MaKCHMAaABHOI'O AOIYCTHMOI'O ZaBA€HHS OT
paboueii TeMnepaTypsl

[anHaa 3aBUCHMOCTh akKTyasbHa mnasg craseit 12X18H10T, 03X17H14M3,
10X17H13M2T, 06XH28MAT, XH65MBY I'OCT 5632-2014 (pucyHoK 5).

JonycTtuMoe paﬁoqee AdaBneHue B 3aBUCUMOCTHU OT TeMnepaTypbl

450
HoMuHanoHoe AaBneHue

—O— 25MMa —O— 4,0 MMNa

400
=fr— 16 MMNa - 2,5 MMa
—#— 10MMNa —— 1.6 MMa
350 —¥— 6,3 Mla
300 ~

4 e}
250 i Feo 3
200
150 + f— L + —\ﬁ\n\b\ﬁ

Pabouee pasneHue, bap

100 +

b
3
X

50 - s %* T e “ __NH
° —1|96 —1|00 (IJ 1(|)0 260 360 4{|)0 45|0
Pabouyan Temnepartypa, °C
HoMUHaNEHDE faBneHue ykasaHo 8 MMMa; 3HadeHna rpaduka — & Gapax (1 MMa = 10 Gap).

-196 | 240 | 150 | 90 | 58 | 36 | 23 | 14 |
-100 | 245 | 155 | 95 | 60 | 38 | 24 | 15 |

0 . 250 | 160 | 100 | 63 | 40 | 25 | 16 |
100 . 250 | 160 | 100 | 63 | 40 | 25 | 16 |
200 . 230 | 140 | 90 | 53 | 3 | 23 | 15 |
300 ' 220 | 130 | 80 | 50 | 33 | 22 | 14 |
400 200 | 120 | 70 | 45 | 31 | 21 | 13 |
450 | 190 | 110 | 60 | 40 | 30 | 20 | 12 |

PucyHor 5 — Basucumocms makcumanbHo20 0onycmumoezo oasnieHus om paboueti

memnepamypbol

v 35 2
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1.7 KoHCcTpyKUIHA

O01ecTBO ¢ OrpaHHYEHHON 0TBETCTBEHHOCThIO «HBapa»
Opunnuecknii agpec: 390046, Poccus, r. Psizans,

yi. MasikoBckoro 1A, momenr. 51

IMouroBbi axpec: 390046, r. Psizanb, a/s 32

Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
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OKIIO 67234859, OI'PH 1106230003516

VIHH 6230072201, KIIIT 623001001

KOHCTPYKTHBHOE HCIIOAHEHHE CUTHAAM3aTOPOB M BTOPHYHBIX IIpeobpasoBateaeii

IPUBEAEHO Ha pUCyHKax 6 — 14. NabapuTHbBIE U yCTAaHOBOYHBIE pa3Mephbl CHTHAAU3ATO-

pPOB  TIIpUBeNEHBI B  IIPUAOKEHHM B, BTOpHYHBIX IpeoOpaszoBareseli B

npuaoxeHuu .

CurHaansaTop ypoBHH
KUOKOCTH
BUBPOTOK-Y-M-B
HUCIIOAHEHUS
B100, B160, B250

CurHaauzaTop ypoBHS
JKHUJIKOCTH
BUBPOTOK-Y-M-B
HCIIOAHEHUSI
B100, B160, B250
C HaKMIHOM rariKou

CurHaauszaTop ypoBHH
KUOKOCTH
BUBPOTOK-Y-M-B
UCIIOAHEHUS
B100, B160, B250

C KpeIrAeHueM

Tri Clamp

PucyHOKZ 6 — PaznuuHble UCNOJHEHUSL cueHaiusamopos
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CurHaansaTop ypoBHH
BUBPOTOK-Y-M-B

LA TEMIIEPATYP U3-

MeEpPLAEMOU Cpenapl o0

450 °C (ucrionHeHue
B450)

CurnaauzaTop ypoBHH
KUAKOCTHU
CTEP2KHEBOT'O HCIIOA-
HEHUI
BUBPOTOK-Y-M-C

MaaorabapuTtHoe HC-
TIOAHEHHE CUTHaAU3a-
TOpa YPOBHSH
KUITKOCTH
BUEBPOTOK-YM-M-B
UCIIOAHEHUS
B100, B160, B250

Pucyror 7 — Pa3nuuHble UCNONTHEHUSL CUSHALU3AMOPO8
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CurHaansaTop ypoBHH
BUBPOTOK-Y-M-B
ncnoaenud B100,
B160 c ¢gyrepoBKOit

u3 propomnaacra

CurHaausaTop ypoBHS
JKUIKOCTH
BUBPOTOK-Y-M-B

u3 propomnaacra

CurHaansaTop ypoBHH
BUBPOTOK-Y-M-B

JASI BA3KUX Cpel U
BUBPOTOBK-TO
JASI KOHTPOAST TBEPIO-
ro ocaziKa B KUIKOCTH

Pucyroxr 8 — PaznuuHble UCNONIHEHUSL CUZHAIU3AMOPO8
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CurHaansaTop ypoBHH
CBIIIYYUX ITPOAYKTOB C
pa3MepoM I'paHyA [0
5 MM H IIAOTHOCTBIO HE
meHee 800 kr/m3 ¢

BHUAOYHBIM CEHCOPOM
BUBPOTOK-YC-M-B

CurHaam3aTop ypoBHS
BUBPOTOK-YC-M-C
CO CTEP>KHEBBIM YYyB-

CTBUTEABHLIM SAEMEH-

TOM JIASI PabOTHI C ChI-
yYUMH TPOAYKTAMU

CurHaansaTop ypoBHH
C TUOKHM IIE€PEXOI0M
(«ymaseHHasT TOAOBaY)

BUBPOTOK-Y-M-B

Pucyror 9 — PaznuuHble UCNONHEHUSL CUZHAIU3AMOPO8
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CurnaauzaTop ypoBHS
KUIKOCTHU
BUBPOTOK-Y-M-B
C U3MeHdeMON TAyOu-
HOM YyBCTBUTEABHOI'O
3AEMEHTAa

CurHaanszaTop ypoBHH
C TUOKHUM 4yBCTBH-

TEABHBIM 3A€MEHTOM
BUBEPOTOK-Y-M-B-T'

CurHaausaTop ypOBHS
BUBPOTOK-Y-M-B
C YCUAEHHBIM 4yB-

CTBUTEABHBIM 5A€MEH-
TOM [A9 KOHTPOAL

HaAU4Ud JKUIOKOCTHU B

TPyOOIIPOBOZIAX C BbI-

COKOU CKOPOCTBIO II0-

TOKa UAW €EMKOCTIX C

MEIITaAKOM

Pucyror 10 — PaznuuHble uCnonHeHUsl CUZHAU3AMOPO8
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CurHaansaTop ypoBHH
CBIIIyYHUX IIPOAYKTOB C
pa3MepoM I'paHyA [0
20 MM C ITUPOKOH

BHUAKOM
BUBPOT3K-YC-M-B

CurrHaanszaTop ypoBHH
BUEBEPOT3K-Y-M-B
C AByMd TOYKaMH
KOHTPOAS

CurHaausaTop ypoBHA
BUBEPOTOK-Y-M-B
C TpeMd TO4YKaMU KOH-
TPOAL

PucyHror 11 — PaznuuHsle UCNONHEeHUsL CUZHANIU3AMOPO8
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Pene 2 ‘[i—awnx
peobpa3soBatenb BTOPUYHbIA
TOK-BM-M-1(1/1)-230-1-A2-P1-O

1P40 220V 50..400 Hz 1.5W En[

EASC RU C-RU.AX58.8.05484/24 [Exia Ga] IiC
3as. Ne XXX OO0 «Musapas XX XXXXr.

W WO OIW WL

Pucyror 12 — BmopuuHbslii npeobpazoeamenib 8 naacmukogom kopnyce IP40 ons

MOHMa>Ka e wyumax

[ et ez vl 3
[peobpazoBomens Bmopuyhbid BM-331-K-A-P-HA-X

PMO 220V 50,400 Hz 15W
Boixopnan 4~20 MA Buix.cuzw. Pene E

CK 000 NPOMMAL TECT Mrixurupuse”
EA3C RU C-RUAX568.05449/24  [Ex ib Gal IC

308. Ne XXXX 000 UuBapa™ XXXXOXz

\_KKS

PucyHok 13 — BmopuuHublii npeobpazosamenb 8 antomuHuegom kopnyce IP66/1P67 onsa

HACMeHHO020 MOHmMma>Kka
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PucyHok 14 — BmopuuHublii npeobpazosamenv 8 antomuHuegom kopnyce |IP66/1P67 dna 8

cuzHaiusamopos

v 43 2
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Ha pucynkax 15 — 23 nipencraBA€HBI HCIIOAHEHUS KOPILYCOB OAOKOB 3AEKTPOHHBIX.

e

|
|

Pucyror 15 — Bok sieKkmpoHHbLIL 8 Kopnyce u3 Hepakaserouiell cmanu ons

O6LL_l,€TLpO.MbLLLUleHHOZO npumeHeHust

PucyHok 16 — Baok aieKmpoHHbLU 8 Kopnyce U3 Hepakaserouiell. cmaau 0as

00UWenpoMblULIEHHO020 NPUMEHEeHUSL (8blCOKAsL KpblUUKAQ)

Pucyror 17 — Baok snieKkmpoHHbLL 8 Kopnyce u3 Hepakaserouweil cmanu ons

obopyodosarus knacca besonacHocmu 3H

P 44 2
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Pucyror 18 — Bnok sniekmpoHHbLI 8 Kopnyce u3 Hepakaserouwiell cmanu ons

obopyoosarus knacca beszonacHocmu 3H (8blcokast KpblUKQ)

PucyHor 19 — Brok snieKmpoHHbLU 8 Kopnyce u3 Hepakaserouietl cmanu 0ns

obopyooearus knacca bezonacHocmu 3H (0s8a kabesibHbLX 8800Q)

P 45 2
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Pucyror 20 — BnoK sieKkmpoHHbLI 8 Kopnyce u3 Hepakaserouiell cmanu ons

obopyodosarus knacca bezonacHocmu 3H (8blcokas Kpbluika, 08a KabesbHbLX 8800a)

I 1
‘ \

PucyHor 21 — Biok 31eKMpPOHHbLU 8 MAIOM KOphnyce U3 Heprkaserouieltl cmanu 01s

O6Ll4,€npOMbLLLL/l€ HHO20 NpumMeHeHUsl
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PucyHroxr 22 — Paszvem DIN

PucyHor 23 — B0k a1eKmpoHHbLU 8 Kopnyce U3 atoMUHUSL O/l 06ULEeNPOMBLUIEHHO20

npumeHeHus
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UHN/Ann

Ha pucynke 24 npencraBa€HBI pa3AUYHBIE BUBI CEHCOPOB CUTHaAHU3aTOpA.

|

Hcnoanenne TO: KOHTPOAD
TBEPAOTrO OcagKa.

g XKUAKUX cpen, C TeMIIe- HcnoaHeHue Y (ypoBEHb
s XKUAKUX Cpes patypoii ot 250 °C no JKUKOCTH). IIPU U3TOTOBAE-
450 °C HUU OJaTduKa U3 CIell. Ma-

TepuanoB (tTuraH, 904L,
Hastelloy u T.1.)

[ag ceinyaux cpen 6e3
[AsT CBITIyYUX Cpef C TPaHy- OTPaHUYEHHS I10 pa3Mepy U [IAd CBIIIyYUX Cpes C TpaHy-

AaMU pa3MepoM A0 7/ MM U dopme rpaHyA/ ChIpbS U AaMu pazmepoM g0 30 MM u
HAOTHOCTBIO OoT 200 Kr/Mm3 IIAOTHOCTBIO OT nAOTHOCTEIO OoT 50 Kr/m3
50 kr/m3

Pucyror 24 — BuoulL ceHcopos
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1.7.1 KoHCTPYKILIMS KOPIIyCOB CHUTHAAH3aTOPOB B3PbIBO3AMIUIIEHHOIO U
HEB3PBIBO3AIIUIIIEHHOIO UCIIOAHEHUN yHUUuIMpoBaHa. CUrHaAn3aTOPbl KOHCTPYKTHBHO
MIPEACTABASIIOT COOOM TepMETUYHBIN CBAPHOH KOPILYC, COAEPIKAIIIHH:

- IBE309AEKTPUUECKHE [IPE00Pa30BATEAH;

- 9AEKTPOHHBIN 0AOK;

- y3eA KabeABbHOr0 BBOIA.

1.7.2 YnaoTHeHHE MeXAy KOPIIYyCOM U KpPBIIIKOM obecreyuBaeTcd PEe3UHOBBIM
KOABIIOM.

1.7.3 VYnaotHeHme Kabeaell  IIPOM3BOAUTCH  PE3UHOBBIM  CAAbHHUKOBBIM
YIIAOTHEHHUEM.

1.7.4 TlomratouyeHHe Kabeaell CBA3M K CHUTHaAM3aTOpaM IIPOU3BOMUTCS C
TIOMOIIIFI0 KAEMMHBIX KOAOAOK (X1, X2, X3) c TpemMsd KOHTaKTaMHU A MTOAKAIOYEHUS Ha
KaxkI0¥ Koaonke. KaeMMHBIE KOAOIKU PACIIOAOKEHBI II0[ KPBIIIKOH KopIiyca Oaoka
9AeKTpPOHHOTO. [lomkaroueHne Kabeas (kKabeaeil) NHPOU3BOAUTCA B COOTBETCTBUU C
SACKTPUYECKUMHU CXEMaMH IIOAKAIOYEHU, IPUBEAECHHBIMU B [IPHUAOXKEHUH /.

1.7.5 Tlom KpBIIKOH KOpIlyca OAOKA SAEKTPOHHOTO PACIOAOKEHBI IIAQTHI
BBIYHCAUTEAST U BBIXOAHBIX CUTHAAOB, KOHCTPYKTHBHO OOBEIUHEHHBIE B MOIYAb
3AEKTPOHHBIN.

1.7.6 Tlox KpBIIIKOHM KOpIlyca 0AOKA 3AEKTPOHHOI'O PACIIOAOXKEH IIepPEKAIOYATEAb
S1, mnpemHa3HA4YEeHHBIH [OAd VIOPABAEHUd pPeXUMaMH paboTbl CHTHAAH3ATOPOB.
[ToaokeHNE ABUKKOB IIE€PEKAIOYATEAS] OIPEAEAdeT PEKUM paboTbl CHUTHAAM3ATOPOB B
cooTBeTCcTBUU C 1. 1.4.3.

1.7.7 BropuuHBIH HOpeobpaszoBaTeAb IIPEACTaBASIET CO0OH KOpIIyC, BHYTPH
KOTOPOTO PacCIIOAOKEHA IlaaTa C YCTAHOBAEHHBIMH Ha HEU peA€ U MOAYAIMH NHUTAHUSA U
ompoca. [Iasg BBoza Kabeaell Ha KOPIIyCce BTOPHUYHOTO IIpPeo0pa3oBaTeAsd YCTAHOBAEHBI
repMeTHUYHbIe KabeAabHble BBOAbI. KAeMMHBIE KOAOOKHU IAS MOAKAIOUYEHUS PACIIOAOKEHBI
Ha I1AaTe.

1.7.8 Hckpobe3omacHOCTh BXOOHBIX IeIlell BTOPUYHOrO IIpeobpazoBaTeAs
obecrieyuBaeTCcd TraAbBaHUYECKOH H30ASIIMEN Iierled 3AeKTPOIIUTAHUS CUTHAAN3aTOPOB U
OrpaHUYEHHEM BBIXOIHOI'O TOKA.

1.7.9 Hckpobe3onnacHOCTh nerneu CUTHaAAN3aTOPOB obecrieynBaeTCd
OrpaHUYE€HHEM BBIXOOHOIO TOKa (OorpaHHYUTEAbHBbIE pe3ucTopbl R6, R7 u nmonwsr VD1,
VD2, VD3) u 3aAUBKO# MAAT BBIYHUCAUTEAS ¥ BBIXOIHBIX CUTHAAOB.
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1.7.10 CurHaau3aTopbl C BHAOM B3PbIBO3AIUTHI «B3PHIBOHEIIPOHUIIAEMAS
ob60A0YKa» BBIIIOAHEHBI B KOpPIIyCce, OOecCIIeYHBaloOlleM BO3MOXKHOCTH BBIIEPKUBATH
JaBA€HHE B3pbIBA, 4YTO HMCKAIOYAET €ro Iepeaady B OKPYKAaIOIIyI0 B3PBIBOOIIACHYIO
cpeny. B3pbIBoHEIpOHHIIAEMOCTH OOECIIeYHMBaeTCs TaKXKe HCIIOAHEHHEM [JeTaseh
000AOYKM M HUX COE€OUHEHHUEM C COOAIOIEHHMEM IIapaMeTpPOB B3PBIBO3ALIUTHI II0
I'OCT 31610.0-2019, I'OCT IEC 60079-1-2014, I'OCT IEC 60079-31-2013.
MakcumanbHasg pabouasd TemIleparypa KOHTpoAupyeMoi cpenbl coctaBaseT 450 °C,
MaKCHUMaAbHasl TeMIlepaTypa Hapy:KHOM MOBEPXHOCTH KOPIIyca SAEKTPOHHOrO OAoKa
CUTHAAM3aTOPOB  COOTBETCTBYEeT TeMIlepaTypHoMy Kaaccy T6 (85 °C) mo
['OCT 31610.0-2019. KopmyC 5SAEKTPOHHOTO OAOKa OTAEAEH OT YYBCTBUTEABHOT'O
5AEMEHTA, PAaCIIOAOKEHHOIO B KOHTPOAUPYEMOH Cpene, paguaTopoM, COEAWHEHHBIM C
HUMH CBApKOM. YyBCTBUTEABHBIN SAEMEHT KOHCTPYKTUBHO OTIAEAECH OT KOHTPOAUPYEMOH
cpenbl, BHYTPEHHSSA TIIOAOCTH OAOKa OAEKTPOHHOIO OTAEA€HA OT YyBCTBUTEABHOTO
9AeMEeHTa 3aAUBKON KoMIlayHIoM. Pa3sMmelieHre Kabeasd CBA3U HA OOBEKTE SKCIIAyaTalluU
JOAYKHO HMCKAIOYATh €r0 KOHTAKT C IIOBEPXHOCTBHIO, TEMIIEpaTypa KOTOPOM IIPEBBIIIAET
YCTaHOBAEHHYIO TeMIlepaTypHbIM KaaccoM T6 o 'OCT 31610.0-2019. Takum oGpasom,
TeMIlepaTypa Hapy>KHbIX U BHYTPEHHUX ITOBEPXHOCTEH KopIiyca 6AOKa 3AEKTPOHHOTO He
IIpeBbIIIaeT pabodeill TeMIlepaTypbl H30AAIIMOHHBIX MAaTEPHUaAOB, IIPUMEHEHHBIX B
CUTHaAHU3aTOpax.

1.7.11 KabeapHble BBOABI CHTHAAW3aTOPOB C BHIAOM  B3PBIBO3AIIUTEHI
«B3PBIBOHEITPOHUIIAEMAasl O0OAOYKa» CIIEIIHAABHBIE [AS OpPOHHPOBAHHOTO Kabead B
IIAaHTaX, TpPybompoBomax, MeTaAAOpPYKaBax HAU [OAS HEOPOHUPOBAHHOrO Kabeas B
IIIAAHTaX, TPyOOIIPOBOAX, METAAAOPYKAaBaX, YTO OIIPENEAseTCs IIOTPeOUTeAeM IIpHU
3aKa3e CUTHaAHU3aTOPOB.

1.7.12 B curHaausatopax IIPeAyCMOTPE€Hbl BHYTPEHHHH W  BHEIUIHHUU

3a3EeMAJIOIINE 3a3KUMBI U 3HAK 3a3€MAEHUd, BhIIToAHeHHbIe 110 [[OCT 21130-75.

1.7.13 Ha KPBIIIKE CHUTHaAU3aTOPOB C BUIOM B3PBIBO3AIIUTEI
«B3PBIBOHEIIPOHUIIaeMAas 060A0UYKaY HMeeTcd npenynpeauTeAbHaAd HaIIUCh
I[TPEAYIIPE2KIEHUE - OTKPbLIBATbH, OTKAIOYMB OT CETH, Ha Kopiyce

9AEKTPOHHOTO 0OAOKa CHTHAaAU3aTOPOB HMEETCd MAapKUPOBKA  B3PbIBO3AIIUTHI
«1Ex db IIC T6 Gb».

1.7.14 BAOK 5AEKTPOHHBIN BKAIOYAET MOAYAb 3A€KTPOHHBINM, COCTOAINHUN U3 OBYX
AaT (IAaTa BBIYHMCAWUTEAS U IIAaTa BBIXOAHOIO CHTHAaAAQ), COEAUHEHHBIX KTyToM. [laaTbl

50 2

PBT.407713.001 P3 /CurHanusatopbl ypoBHsi BubpaumoHHele BUBPOTIK
Bepcusi 18 | ceHms6pb 2026



HN3TOTOBAEHEBI M3 CTEKAOTEKCTOAHTA. I/ICKpO6630HaCHBIC u HCI/ICKpO6e3OHaCHBIC IEeIIr Ha

IIe4aTHOU I1AaTe Pa3dEACHBI.
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1.8 MapxupoBKa

1.8.1 O6umue TpeboBanma K mapkupoBke rmo 'OCT 18620-86, TOCT 14192-96.

1.8.2 MapKupoOBKa CUTHAAU3ATOPOB COLEPKUT:

yCAOBHOE 0003HAYEHUE;

IOPAAKOBOH HOMED II0 CUCTEME HyMEPAIUH IIPEAITPUATHA-U3TOTOBUTEAS;

rmapaMeTpbl SACKTPOITUTAHUSI;

BHJ] BBIXOMHOI'O CUTHAAA;

pabouee maBAeHNE KOHTPOAUPYEMOM Cpenbl;

creneHb 3a1uThl Kopryca 1o 'OCT 14254-2015;

kon KSS (mpu mocraBke Ha OMAD u mipu ero HaAU4YHH);
- JaTy U3TOTOBAEHUS (MECHI U TON).

1.8.3 MapkupoBKa BTOPUYHEIX ITpeobpa3zoBaTeseii COOEePKUT:

yCcAOBHOe 0603HaYeHUe BTOPUYHOIO IIpeobpa3oBaTeAs;

IIOPAAKOBBIH HOMED 10 CUCTEME HyMepaluu NPEeAIIPUATUA-U3TOTOBUTEAL,

mapaMeTpbl SAEKTPOIIUTAHMSA, B TOM YUCAE TOTPEOAIEMYIO MOIIIHOCTD;

BU/ BBIXO/HOTO CUTHAAA;

creneHsb 3aiuTel Kopryca 1o 'OCT 14254-2015;

TOBapHBII\/'I 3HaK IIPEAIIPUATHA-U3TOTOBUTEAL,

kon KSS (mpu nmocraBke Ha OMAD u nipu ero HaAU4YHH);

- IaTy U3rOTOBAE€HUS (MECSIL U T'Of).

1.8.4 MapkupoBKa CHUTHAAHU3aTOPOB BO B3PbIBO3AIIUIIIEHHOM HCIIOAHEHUH
JOIIOAHUTEABHO COLNEPKUT:

1) ToBapHBIH 3HAK IIPEAIIPUITUS-U3TOTOBUTEAS UAW HaWUMEHOBAaHHE MPEAIPHUSI-
TUS-U3TOTOBUTEAS,

2) HOMep cepTUudUKaTa COOTBETCTBUS;

3) cnermaAbHBIN 3HAK B3pbIBoOe3omnacHocTu coraacHo TP TC 012/2011,;

4) nuamna3oH paboYux TeMIepaTyp OKPYKAaIoIIed CPebl;

5) equHBIN 3HaK oOpalleHUs IIPOAYKIIMM HA PBIHKE MOCYAapCTB — YAeHOB Tamo-
KEHHOI'0 CO033,;

6) MapKHUPOBKY B3PBHIBO3AIIUTHI:

- «OEx ia IIC T6 Ga» — TOABKO [AS CHUTHAAM3aTOPOB HCIIOAHEHUS II0 BUIY

B3PbIBO3AIIMTEI <UCKPOOEe30macHas 1eIlby;
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- «1Ex db IIC T6 Gb» — TOABKO OAd CHUTHAAH3AaTOPOB HCIOAHEHUS II0 BHIY
B3PBIBO3AIIUTHI «B3PbIBOHEIIPOHHUIIaeEMAasI 000A0UKaY;

- «OEx ia IIC T6 Ga/Ex ia IlIC T80°C Da» — TOABKO OAS CHTHaAU3aTOPOB
HMICIIOAHEHUS I10 BUAY B3PBIBO3AIIUTEI <MCKpOoOe3oIiacHas IIeIIby;

- «1Ex db IIC T6 Gb/Ex tb IlIC T80°C Db» — TOABKO [OAST CHUTHaAU3aTOPOB
HUCIIOAHEHHUS [0 BHUAY B3PBIBO3AIIUTHI «B3PBIBOHEITPOHHUIIAEMAast 000A0YKa» U «3alllUTa OT
BOCIIAAMEHEHUS ITbIAM 000A0YKaMIY;

- «([Ex 1a Ga] lIC», nagnuce «Mckpobe3onacHas LENb» — TOABKO A BTOPHUYHOTO
npeobpa3oBaTeAs.

1.8.5 Ha kprbImike 6A0Ka 3A€KTPOHHOIO CUTHAAU3aTOPOB BO B3PBIBO3AIIUIIIEHHOM
UCIIOAHEHHUH C BHUIOM B3PBIBO3AIIMTHI «B3PBIBOHEIIPOHUIIaeMas 000AOYKa» BBITTOAHEHA
Haanuck [IPEIYIIPEXK/TEHUE — OTKPBIBATDH, OTKAKOYUB OT CETHU.

1.8.6 MapkupoBKa KabeAsl CBSI3U COAEPIKUT OJANHY Kabead.

1.8.7 MapkupoBKa 4yeTKas 1 COXpaHdaeTCd B T€UEHHE CPOKAa CAYZKOBI.

1.8.8 Ha TpaHcnopTHyl0 Tapy Io TpadapeTy HeCMbIBAa€MOM 4YepHOH KpacKou
HaAHECEHbl OCHOBHBIE, [OIOAHUTEABHBbIE U HWH(QOPMAIMOHHbIE HAAIIUCH, a TaKXKe
MaHUIIYAFIIIMOHHBIE 3HAKM, HMeEIye 3HadeHue: «Bepx», «Xpynkoe. OCTOPOXKHOY,

«Bepeus ot Baarm» o 'OCT 14192-96.
1.9 YnmakoBka

1.9.1 VYnakoBkKa CHUTHAAHW3aTOPOB IIPOHU3BOAUTCS B  COOTBETCTBUH C
JOKyMeHTalued NOpearnpUaTHa-U3TOTOBUTEAS U O0EeCIledMBaeT COXPaHHOCTb IIPHU
XpaHEHUU U TPAHCIOPTHUPOBAHUU B COOTBETCTBUU C pa3aesaMu 5 u 6.

1.9.2 Kareropusa yrnakoBKHU U BapHaHT BHYTPEHHEH YIIaKOBKU OIPENEATIOTCS 3a-
Ka34YUKOM H YKa3bIBaIOTCS B JOTOBOPE.

1.9.3 CocraBHBIE YaCTH CHUTHAAM3aTOPOB VKAQIBIBAIOTCS B AIIUKH U3 JIEPEBA,
daHepbl AU MHOTOCAOHMHOT'0O TOppoKapTOHA.

1.9.4 OxkconayaTanlMOHHad [AOKyMEHTAllMd VyIAaKOBBIBAETCS B IIAKETbI U3
noanaTuaeHoBoM mnaeHKH 1o 'OCT 10354-82 ¢ mocaeayroiied repMeTH3allueld makeTa U
IIOMEIaeTCd BMECTE C OHOM M3 COCTAaBHBIX YacTell CUTHAAW3aTOPOB B AIIUK.

1.9.5 CurHaauzaTopbl 3KCIOPTHOTO HCIIOAHEHHd YIAKOBBIBAIOTCA B COOTBET-

CTBHU C YCAOBHUAMH AOroBOpPa IIOCTAaBKHU HAHU Tpe6OBaHI/IHMI/I 3akas3yuka.
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1.10 TpeboBaHuss 6e30IaCHOCTH

1.10.1 Ilo crioco0y 3auIUThI YE€AOBEKA OT MOPaKEHUS SACKTPHUIECKHUM TOKOM CHTI-
HaAu3aTopbl cooTBeTCTBYIOT Kaaccy Ol mo 'OCT 12.2.007.0-75.

1.10.2 VCTOYHUKOM OIIACHOCTHU IIPH MOHTaXKE€ M SKCIIAyaTallid CHUTHAAHU3aTOPOB
ABAFETCA KOHTPOAHWPYEMAad cpefia, HaXOAdIasacs 10 JaBACHHUEM.

1.10.3 Be3onacHOCTBb 3KCIIAyaTalllH CUTHAAU3ATOPOB 00ECIIeYnBaeTCH:

» IIPOYHOCTBIO U F€PMETHUYHOCTBIO CUTHAAU3aTOPOB,;

» U30ALdIIMEN 3AEKTPUYECKUX LIETIEeH;

» HaEKHBIM KPEIA€HUEM CUTHAAU3ATOPOB IIPU MOHTAaXKe Ha OOBEKTE.

1.10.4 CurHaau3aTopbl HMEIOT KOHTAKT 3alllUTHOTO 3a3€MAE€HUSI, KOTOPBIM HE
HCIIOAB3YETCHd OAS APYTHX ILieAei. 3a3eMA€HHE KOpIlyca CHUTHAAH3aTOPOB BBIIIOAHEHO B
coorBercTBuu ¢ 'OCT 12.1.030-81 u I'OCT 15151-69. KabGeAan cBs3M CHUTHAAU3aTOPOB
BO B3PhIBO3AIIHIIIEHHOM HCIIOAHEHUU HE 3a3eMASIOTCH CO CTOPOHBI BTOPHUYHOTO IIPeob-
pasoBaTead.

1.10.5 Marepuaasrl, IIpUMEHsIEMble B CHUTHaAM3aTOpaxX, HE TOpPIOYH, HE HMEIOT
OYPHO ITaxXHYIIUX BBIIEACHHUN B IIPOIIECCE IIPOU3BOACTBA, XPAHEHUS U 3KCIIAyaTallHU.

1.10.6 CurHaau3aTophbl, IIOAAEKAIIHNE YTHUAU3AIINH, NOAXKHBI XPAHUTHCSI B YCAO-
BUSX, UCKAIOYAIOIINX HECAHKIITMOHUPOBAHHBIN mocTyIl. [Topsamok cOopa, ygeTa U XpaHe-
HUS CUTHAAN3aTOPOB, OTOOPAHHBIX AT YHHUYTOXKEHHd, yCTaHABAMBAETCS HOPMATHUBHOU
JOKyMeHTalueh noTpeduTead.

1.10.7 CocraBHBIE YaCTH CUTHAAHU3ATOPOB HE IIPEACTABASIOT OMNACHOCTH [OASI
KU3HU 4YEAOBEKa M OKpYIKalollled cpeabl. YTHAHW3AIllUS IIPOBOAUTCS B COOTBETCTBUU C
TpeboBanuamu 'OCT P 55102-2012.

1.10.8 CroennaabHble TPeOOBAaHUA K YTHAU3AIMU CHUTHAAU3ATOPA HE IPEIbIBAS-

I0TC4d.
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2 HCIIOAB30BaHHE IIO HAZHAYEHHIO

2.1 3KCHAyaTa1lHOHHBIe OTrpaHHYCHHSA

2.1.1 B Teuyenme mepuoma HempepbIBHON paboThl (8000 4y) cHUTHAAM3aTOPBI
9KCIIAYaTUPYIOTCS 6€3 MEeCTHOTO OOCAyKHUBaHUS. B IIpoMexXyTKax MeKAy YKa3aHHBIMU
IIepHuogaMH JIOIIyCKaeTCd IIPOBEIEeHNE PETAaMEHTHBIX paboT.

2.1.2 Bce paboTkl 110 MOHTaXy CUTHAAHM3aTOPOB U  BTOPHUYHBIX
mpeobpaszoBaTeseil MOAKHBI OBITH 3aBEPIIIEHBbI 0 ITOAKAIOYEHHS KabeAel CBSI3H MEXIY
CHUTHAAM3aTOPaMH U BTOPHUYHBIMH IIpeoOpaszoBaTeAdMU (armaparypoil morpeburens),
KOTOpPO€ HYKHO IIPOU3BOAUTDH B IIOCAETHIOIO OY€PENb.

2.1.3 He pomyckaerca 1nOpow3BOOAWUTHP MOHTaXX  CHUTHAAHU3aTOPOB B
pe3epByapbl, pabodee MOaBA€HHE B KOTOPBIX IIPEBBIIIAET MaKCHMaAbHOe pabodee

AAaBACHHE CUTHaAAN3ATOPOB C YIETOM criocoba IIPUCOEAHEHMA.
2.2 TloaAroToBKa CHIrHaAH3aTOpa K HCIIOAbB30BaHHIO

2.2.1 Mepsb!l 6€30MacCHOCTH

[Ipu TeXHUYECKHX OCMOTpPaxX, He CBSI3aHHBIX C IIPOBEPKON HCIIPABHOCTH, HEOOXO-
AVMO OTKAIOYATh IUTAHUE CUTHAANU3ATOPOB.
[Ipu mpoBepKe CUTHAAM3ATOPOB HEOOXOAMMO IIPEeayCMOTPETH OAOKUPOBKY HCIIOA-

HUTEABHBIX MEXAaHHU3MOB BO H30e3KaHHe UX Cpa6aTI:IBaHI/IH.

2.2.2 PacrakoBKa H BXOAHOH KOHTPOAbh CHTHAAH3aTOPOB

[Ipon3BecTH pacIakoOBKY CUTHAAH3ATOPOB C COOAIOZIEHUEM CAEOYIOIIHNX IIPAaBHA!

yOenuThbCs B IIEAOCTHOCTH Taphl IIyTE€M BHEIITHETO OCMOTPA;

BCKPBITH KOPOOKH;

IIPOBEPUTH COAEPKHUMOE;

IIPOU3BECTU TLIATEABHBIN HAPYZKHBIA OCMOTP CUTHAaAHU3aTOPOB.
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2.3 IIpoBepkKa pabOTOCIOCOOHOCTH CHTHAAH3aTOPOB TeMIIepa-

TypHOro ucnoaHenuss H100, B160 u B250

BBIITIOAHUTE OEUCTBUSA B CAEAYIOIIEH IOCAEJOBATEABHOCTH!

- CHATBH KPBILIKY;

- IBUKKHU IlepekarodaTead S1 ycraHoBuTh B nnoroxkeHue OFF;

- HOAKAIOYUTh CUTHAAHM3ATOP K HCTOYHHKY JACKTPOIIMTAHUA B COOTBETCTBHU C
HCIIOAHEHHEM CHUTHaAM3aTOpa II0 CXeMaM IIOAKAIOUEHUs ITpuAokeHUd [| n/uamu puUCyH-
KaM 24 — 35 (IOAKAIOYNUTH TEXHOAOTHMYECKHH KabeAb (BUTYIO Imapy) K KoHTakTam 1 u 3
(U+ u U-), BMeCcTO IpHEMHHKA TOKOBOI'O BBIXOIHOI'O CUTHAAA NOITYCKAETCS HCIIOAB30BaTh
MHAAMAMIIEPMETP, COCTOSIHHE BBIXOAHBIX KOHTAKTOB pPEA€ KOHTPOAHPOBATH OMMETPOM

HAU MYABTHMETPOM);

BHHMAHHE!

. HpI/I poBepPKe PaboTOCIIOCOOHOCTH, HATIPSIIKEHUE SACKTPOITUTAHUS
( ) IOAIKHO COOTBETCTBOBATH 3HAUYEHUAM Tabauiie 6
- YCTAHOBHUTDH 3HAUEHHE HANPSKEHUS SACKTPOINHUTAHUS B COOTBETCTBHU C TaOAU-
el 6;
Tabauna 6 — McmoAHEHHsT CUTHAAN3aTOPOB I10 HANIPSIZKEHUIO ITUTAHUS
HcnmoaAHeHHE IO

duana3oH
HaIpAXEeHHIO Poxa Toka YacTorTa, I'ir, HambsxenHs. B
IIHTaHHA P ’
«24» ot 12 mo 32
ITocroguunlii, DC -
«Namur» 8,2
«220» [Tepemennsiii, AC 50, 60, 400 ot 169 no 250

BHHMAHHE!

\ t‘IyBCTBI/ITCAI:\HI:\II/I AAEMEHT OOAZKEH HAXOOUTHCA B BO3AYXE U HE OOA-
( ) KEeH KOHTaKTHUPOBATh C ITIOCTOPOHHUMMU IIPpEAMETAMHA

- IIOCA€ BKAIOYCHHA CHTHAAM3ATOPBI AOAXKHBI H3JaBaThb 3BYK HU3KOM YacCTOThI,
HHOAUKATOP OOAXKEH 3aropeThbCd U Y€PE3 HECKOABKO CEKYHO Ha4YaTb MUIraThb, YTO COOTBET-

CTByeT HOPMaAbHOMY pabodyeMy peKUMY;
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A
McmoyHuk
anekmponumanus 24 B (18..32 B)

il \/ N KoHm. Lens
(M 1 248 ()

—

O 7 Kopnyc

o 3 248

T Y (+)

S

o

e

— WcnonHumensHoe ycmpodcmbo 1

Pucyroxr 25 — INooxknroueHue cueHanuzamopa ucnoaHerus P1 (24 B)

McmoyHuk
3nekmponumaHus 24 B (18.32 B)

—

7 Konm. Llens

A
M \ 1 248 (-)
|6 \ 2 Kopnyc
o 3 3 248 (+)
[Ta] —\]}—
=
(a0]
=1 y s
3 : s WicnonHumensHoe ycmpoucméo 1

== WcnonHumensHoe ycmpoucmbo 2

Pucyror 26 — [IooxknwoueHue cuzHanruzamopa ucnonHerus P2, P/, PP (24 B)
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HemosHuk
3nekmponumanus 24 B (18.32 B)
KoHm. Lenb
A\
1 2LB (+)
2 2LB (-)

MpuemHuk 4-20 MA

KoHm. Liensb
1 Bxod (+)
2 Bxod (-)

Pucyror 27 — I[NooxnwoueHue cueHanudamopa ucnonHerust A1, A2, A3

Wcmousuk
3nekmponumasius 8,2 B

Koum. Uenb
8,28 (-)
8,28 (+)

L<:>
1

hV4

M

O N N 08-26 MA

35 puemiuk Namur 0,8-2.6 M
KoHm. Lenb

s

m 1 Bxod (+)

=— & Bxod (-)

PucyHoxr 28 — Ilooknrouerue cueHanuzamopa ucnosnHeruss Namur
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= Buixod NPN (He Bonee 1A)

—— 3nekmponumarue 24 B (-)

= 3Jnekmponumaxue 24 B ()

— Buixod PNP (He donee 1A)

Pucyroxr 29 - I[NooxnroueHue cueHanusdamopa ucnoaHerust TP3

WcTounmk
anekTponuTanma 24 B (18..32 B)
KOHT. Llenb
= 1| %80)
( ) 2 Kopnyc
\lj 3 24B (+)
— -U (NPN)
5...60 B 400 MA
— +U (NPN)
— -U (PNP)
5...60 B 400 MA
{— +U (PNP)

Pucyror 30 — [TooxnroueHue cueHanusdamopa ucnonHerust TPS
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Mcmossiux
3nexmponumasus 220 B 50..400 My
& N Koum. Llens
i ; <|-I2 N 1 220 B (N)
O L I 2 220 B (L)
o B \ f
g u- wm
Cﬁ @ + 1 Koum Uens
U+ 1 248 (-)
2 24 B (+)

Hemossux
anexmponumasus 24 B (18.32 B)

pene1 [ ) |

[

>9tmummmegcrrmhrﬂol

=
=

T
o > WcnonkumensHoe yempodicmbo 2
=

Pucyror 31 — INooxknwoueHue cueHanusdamopa ucnonHerust P2, P/I, PP (220 B/24 B)

NemoyHuk
anekmponumaHua 24 B (18..32 B)

Konm. Lienb
m 1 24B (-)
16 2 248 (+)
a
[Ta]
s
(8]
MpuemHuk 4-20 MA
KoHm. Llenb
1 Bbixod (+)
2 Boixod (-)
S
- = WenonHumensHoe ycmpotcmBo
-

PucyHrox 32 — [TooknroueHue cueHanuzamopa ucnoaverus A/ P

_ 60 2
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McmoyHuk
3nekmponumanus 24 B (18.32 B)

. KoHm. Llenb
% | s 1 | uB()
|6 . 'Aﬁ ( ) 2 24B (+)

A

o
m ’
h
(28]

MpuemHuk 4-20 MA

KoHm. Llens
1 Boixod (+)
2 | Boixod (-}
e
— = UcnonHumensHoe ycmpoicmBo
— ==

Pucyroxr 33 — I[NooknwueHue cueHanuzamopa ucnoaHerust Namur/ P

— 220 B (L)
[ R —1=1220B(N)

NOAK/IOYATD
220 B U1K 24 B tonbko oguH

BAPUAHT

O

— 24 B (+)

[ R ——T=248()

Pucyror 34 — [NooxknwueHue cuzHanuzamopa ucnonHeHust BK (220 B u/unu 24 B)
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NemoyHuk
3nekmponumaxus 24 B (18..32 B)

O

—

BUBPOT3K

@

™NT N1 us+u-

OPQM'I

Peae 2

VU TVTvY 1

Koum. Llens
1 248 (+)
2 248 (-)

> WcnonHumensHoe ycmpoucmbo 1

>Vlcnnm-|umeanne ycmpodcmbo 2

> RS-485

PucyHox 35 — [NTookmoueHue cueHaniuzamopa ucnosHerust LIC ¢ 8bIX00OHbIM CUZHAIOM NO

E
O
o
—

uHmepdgpeticy RS-485 u 0syms 8bix00HbIMU pesieliHbIMU CULHAIAMU

McmauHuk
3nekmponumaHus 24 B (18.32 B)

= KoHm. Lens
= & 1 | 2480
T ( ) — 2 24 B ()
= =
= MpueMHuk &-20 MA
Ru
200.300 KoHm. Lens
L 1 1 | Bxod
— 2 Bxod [-)
MNpeodpazobament uHmepdelca
USB-HART
K mexHonozuyeckad
KoHm. Llens M38M
1| HART (1 :>
2 HART (2)

PucyHoxr 36 — Ilooknrouerue cueHanuzamopa ucnonHerust A2H, ASH
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- 3HQYEHHS BBIXOIHBIX CUTHAAOB JOAXKHBI COOTBETCTBOBATDL TaOAULIE 7;

Tabanmna 7 — 3Ha4YeHUA BBIXOAHBIX CUTHAAOB B PEXKHME «CUTHAAWU3AIIUS HAANIUSI»

HcnmoaHeHHeE IO

BHAY BBIXOX-

BeIXOAHOM CHrHaA, MA

oro cHrmana e Gyt i G HeHncnpaBHOCTBH — Pexxum «<KOHTPOAB»
CHTHaAH3aTOpa eT cpeabl EcTh cpena
Al or5m007 or 12 no 14 > 21 ot 12 mo 14 or5107
A2 ot 4 o 8 ot 16 no 20 >21 ot 16 no 20 or 4 no 8
A3 or4 105 ot 19 mo 20 > 21 ot 19 mo 20 or4 005
A4 3HadYeHUs BBIXOJHOT'O CUTHaAA OTOBAPUBAIOTCS ITPU 3aKase B CBOOOIHOM dhopme
A/P ot 4 no 7 (Peae ot 14 nmo 20 > 21 ot 14 mo 20 or4 no7
BBIKA.) (Peae BKA.) (Peae BbIKA.) (Peae BkA.) (Peae BBIKA.)
Namur <1,1 >2.1 > 3,5 >2.1 <1,1
Namur/P <1,1 >2.1 > 3,5 >2,1 <1,1
(Peae BBIKA.) (Peae BKA.) (Peae BbIKA.) (Peae BkA.) (Peae BBIKA.)
Pl Peae BBIKA. Peae BEKA. Peae BBIKA. Peae BkA. Peae BBIKA.
P Peae BBIKA. Pene BKA. Pene BBIKA. Pene BRA. Peae BBIKA.

Peae 1 BBIKA. Peae 1 BKA. Peae 1 BrBIKA. Peae 1 BxraA. Peae 1
PP (PA) BBIKA.

Peae 2 BbIKA. Peae 2 Bka. Peae 2 BbIKA.
NPN 0B Unur OB U
PNP OB 1 J— 0B Unur

IIpumeuarHue — B pexkume «CUZHATU3AYUUSL OMCYMCMBUSD 3HAUEHUS. 8bIXOOHbIX CUZHANI08 NPU HANU-
yuu u omecymemasuu cpedvt 6ydym obpamHuimu.

TP

- IIOTPY3UTH YYBCTBUTEABHBIN 9A€MEHT B BOAY (3a3KaThb AOIIACTH BHAKU PYKOU IAS
CUTHAAU3aTOPOB CBIIIYYUX CPe[);

- 3HQY€HHE BBIXOAHOIO CHUTHaAa B BHE CHABI IIOCTOSSHHOTO TOKa JOAYKHO COOT-
BETCTBOBAThb TabAulle 7 peAe MOAKHBI U3MEHUTH CBoe cocTosiHue. COCTOsTHHE WHIUKATO-
pa [AOAXKHO COOTBETCTBOBAThH HAAUYMIO JKHIKOCTH B COOTBETCTBHUHU C HCIIOAHEHHEM II0

BHU/y BBIXOHOTO CHUTHaAa (CM. TabAuILy 8);
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Tabaunna 8 — CocrossHHUE MHOUKATOPA

Hcnoane-
HHE

OrTcyTcTBHE
cpeasl

WHAUKATOPD
BKAIOYAETCSI
[IEPUOAUYECKU
Ha BpeMs He
6oaee 100 mc
¢ naysoil
Mexn oy
eriroueHuem
He meHee
900 mc

A, P, 1IC, TP,
PP (PA), PIT

UHIUKATOD
BKAIOYAETCS
OIWH pa3 Ha
BpeMs He 60
nee 100 mc ¢
nay3oii mex-
dy ernroue-
HUsMU He
MmeHee
900 mc

Namur, WH

HHIUKATOP
3€AE€HOTO LIBe-
Ta BKAIOYAET-

Csl IEPUOU-
4ecKU Ha Bpe-

Md He Ooaee
100 Mmc ¢ nay-

30H MEXIY
BKAIOYEHHUAMKA

He MeHee
300 Mmc

Heckoabpko
TOYEK KOH-
TPOAS

Haauune
cpensbl

WHIUKATOPD
BKAIOYAETCS
TIEPUOAUIECKH
Ha BpeMs He
MeHee 900 mc ¢
naysoii mexoy
eKnroueHuem
He 6onee
100 mc

UHIAKATOP
BKAIOYAETCS
IIOCAEI0BATEAD-
HO [Ba paza Ha
BpeMs He Gonee
100 mc ¢ nay-
301l MexkOoy
8KNIIoOUeHUAMU
He 6onee
100 mc ua-
cmomoii He
6onee
0,5Ty
UHIUKATOP
KPacCHOTO 1[BeTa
BKAIOYAETCS
IIOCAEI0BATEAD-
HO Ha BpeMs He
6oaee 100 Mmc ¢
nay30Md Mexay
BKAIOYEHUAMHU
He 6oaee 100 Mmc
U YacTOTOH He
ooaee 0,5 I'1r.
KoanuecTBO
BKAIOYEHUH
JIOAYKHO COOT-
BETCTBOBAaTb
KOAUYECTBY 3a-
IIOAHEHHBIX
KOHTpOALHBIX
TOYEK

O011eCTBO ¢ OTPAHMYEHHOI 0TBETCTBEHHOCTHIO «HBapa»

3arpsizHeHHe
YYBCTBHTECABHO-
ro 3AeMeHTa

HUHOUKATOP BKAIO-
qaeTcs IepUoanYe-
CKHU C 9aCTOTOH He
meHee 4 I'y Ha
epemst He 6onee
100 mc

HOpunmueckuit agpec: 390046, Poccus, T. Psizans,
yi1. MasikoBckoro 1A, momerr. 51

IMouroBbi axpec: 390046, r. Psizanb, a/s 32
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OKIIO 67234859, OI'PH 1106230003516

WHH 6230072201, KIIIT 623001001

Pexum
«KOHTPOAB»

HeuncnpaBHOCTE
CHTHaAH3aTOpa

HUHOAUKATOP BKAIO-
qJaeTcd Iepuoguye-
CKH C YaCTOTOH He
meHee 10 I'y Ha
epemsi He mMeHee
500 mc ¢ nocne-
dyroweii nay3oii
He meHee 500 mc
HUHOUKATOP B
cAydae€ uc-
IIPaBHOTO CO-
CTOAHUA CUT-
Haau3aTopa
IIepuogu4de-
CKH BKAIOYA-
eTcd JyacToToi
He MeHee
10 I'y

He3aAuTasd HUXHAS
TO4YKa IIPHU 3aAUTOH
BEpxHEHN TO4YKe,
HUHOUKALUL 3€Ae-
HOIO 1LIBE€TAa B IO0-
CA€I0OBATEABHOCTH
BKAIOYEHUH 3aAU-
TBIX TOYEK MEHSET-
Ccd Ha KPacCHBIH
LBET OAd HEHC-
IIpaBHOH TOYKHU

- A9 CUTHaau3aTopoB HcnoaHeHusa PC (paszmea cpen) caemyeT IIOTPYy3UTh YyB-

CTBUTEALHBIM 2A€MEHT cHadasa B MEHeEe IIAOTHYIO Cpeny (HAOTHOCTI) CpE€abl JOAKHa CO-

OTBETCTBOBATH IIAOTHOCTH IIO 3aKa3y), IIpXU 3TOM 3HAQ4YCHHE BBIXOJHOI'O CHUMTHaAa B BHIEC

CHABI ITIOCTOSSTHHOTO TOKa MOAYKHO cocTaBHUTH OT 10 mo 14 MA (Peae 1 moAXKHO OBITH BKAIO-

yeHo, Peae 2 moakHO OBITH BI:IKAIO‘ICHO); 3aTEM IIOTPY3UTH 1inBCTBI/ITGAI)HI:\II\/’I OAE€EMEHT B

boaee IIAOTHYIO Cpeay, IIPpHU 3TOM 3HAYCHHUE BBIXOAHOI'O CUTHaAa B BHUAE CHUABI IIOCTOAHHO-

o TOKa JMOAXKHO cocTaBUTB OT 16 no 20 MA (Peae 1 u Peae 2 moAKHEBI OBITH BKAIOYEHBI);
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O01mecTBO ¢ OrpaHHYEHHOM 0TBETCTBEHHOCThI0 «HBapa»
HOpunmueckuit agpec: 390046, Poccus, T. Psizans,
yi. MasikoBckoro 1A, momenr. 51

_ IMouroBbi axpec: 390046, r. Psizanb, a/s 32
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WHH 6230072201, KIIIT 623001001

BHHMAHHE!

3HaueHUs BbIXOAHBIX CUTHAAOB MOTYT OTAHMYATBECAd OT YKa3aHHBIX, €CAU
3TO OTOBOPEHO IIPHU 3aKa3e€

- YYyBCTBUTEABHBIN SAEMEHT OCYLINTh, 3HAY€HUE BBIXOAHOIO CUTHAAA B BUE CHUABI
TIOCTOSHHOTO TOKAa [OAYKHO COOTBETCTBOBATH TabAUIlE 7, PeA€ MOAXKHBI U3MEHHUTH CBOE
COCTOSIHHE,

-K MeTKe «KOHTPOAb HCIIPABHOCTH» Ha OOKOBOH CTEHKE KOpILyca
(pucyHok 36, pucyHoK 37) ITOAHECTH ITOCTOSTHHBIM MarHuT. B cAydae MCIIpaBHOTO COCTO-
SIHUS CUTHAAM3aTOPOB 3HAUYEHUS BBIXOAHBIX CUTHAAOB JOAYKHBI U3MEHUThCcA. MHAUKATOD
[OOAXKEH BKAIOUATHCS NEPUOANYIECKH C yacToTod He MeHee 10 I'm;

- yOpaThb MarHuT OT KOpIlyca. 3Ha4YeHHe BBIXOMHOTO CHUTHAAA M PEXKHUM HHIUKA-

IIHMH JOAZKEH BOCCTAHOBHTBCA.

Mertka «KOHTpOIb HCTIPABHOCTH

7\

®

Pucyroxr 37 — IlonoxxeHue Ha Kopnyce memrxu 0Nt npogedeHUst KOHMPOSSL UCNPasHOCMU

NOCMOSAHHbIM MASHUIMNOM
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O011eCTBO ¢ OTPAHMYEHHOI 0TBETCTBEHHOCTHIO «HBapa»
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bes mazHuma ( MazHumom
CocmogHue /| LocmosHue
(ocmogHue (LocmosgHue

PucyHror 38 — CocmosiHue uenu
CurHaamzaTop CYUTATh TOOHBIM K OKCIIAyaTalluM, €CAM 3Ha4YeHUs BBIXOAHBIX

CHUTHaAOB CHUTHaAH3aTOopa COOTBETCTBYIOT OIIMCaAHHBIM BBIIIIEC.

BHHUMAHHE!

[Ipu npoBeAEeHUH IPOBEPKH HAANYHE OTKAOHEHUH ITUTAIOIIErO HAIIps-
JKE€HUd OT HOPMHPOBAHHBIX 3HA4YEHUM He noiyckaetrcd. [Ipu mpoBepke
CUTHAAHU3aTOPOB HUCHoAHEHHUT WH a9 BKAIOYEHHS HCTOYHHUKA DAEKTPO-
IUTAaHUSA HEOOXOAMMO Ha AUIEBOU IMaHeAu 0AOKa IleperarodaTesb S2.1
ycTaHoBUTH B rorozxkeHue ON. M3aMmepuTeAbHYy10 HH(POPMAIUIO CAEAYET
CHHMAaTBb cTaHAapTHBIM ITpueMHUKOM WirelessHart. Pexxum nHaukanuu
CHUTHaAH3aTOpa COOTBETCTBYET CUTHaAM3aTOpPaM HCIIOAHeHusa Namur

2.4 IIpoBepka pabOTOCIOCOOHOCTH CHITHAaAH3aTOPOB TeMIIepa-
TypHOro HcrnoAHeHus B450

[IpoBepKa BBIIIOAHSETCS B CAEAYIOIIEH ITOCA€IOBATEABHOCTHU:

- CHATBb KPBILIKY;

- IBUKKHU ITepekarodaTead S1 ycraHoBuTh B nnoroxkeHue OFF;

- IIOAKAIOYHUTH CUTHAAM3ATOPhI B COOTBETCTBHUH C HUX HCIOAHEHHSMH IIO0 CXEMe
TIOAKAIOYEHUS NPUAOKeHHus [ man pucyHrKam 38 — 41 (HOAKAIOYHUTH TE€XHOAOTHYECKUU
Kabeab (BuTyio mapy) K KoHTakTam 1 m 3 (U+ u U-), BMecTo IIpueMHHUKa TOKOBOT'O BbI-
XOOHOTO CHUTHaAa MOIIyCKAaeTCd HCIIOAB30BATh MHAAMAMIIEPMETP, COCTOSHUE BBIXOMHBIX
KOHTaKTOB pPeA€ KOHTPOAUPOBATH OMMETPOM HAU MYABTHMETPOM);

- YCTAHOBUTDH 3HAUYEHHE HAIIPSIKEHHUS SAEKTPOIIUTAHUA PaBHBIM (24 + 2,4) B nan

(8,2 + 0,3) B nag ucmoanenust Namur;
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HcmoyHuK
3nekmponumaHus 24 B (18..32 B)

KoHm Llenb
1 24 B [+)
— Z 24 B (-

MpueMHuk 4-20 MA

KaHm Llenk
1 Bxod (+)
L 2 Bxod (-)

PucyHor 39 — Cxema nodrkiroueHust cneyuanbHoz2o ucnoaHerust BA50 u ons cetnyueti cpe-
Oul (A1, A2, A3, A4)

McmosHuk
3nekmponumaHus 8,2 B

KoHm Llens
Al 1 828 [+
) — 2 82B (-

b4
m
—
2
T [pueMHuk Namur 0,8-2,6 MA
S
=2’ KoHm Llens
1 Bxod (+)
— 2 Bxod (-)

PucyHor 40 — Cxema nodrkoueHust cneyuanbHoz2o ucnonHerust B450 u ons cetnyueti cpe-

Obt (Namur)
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McmoyHuk
3nekmponumanus 24 B (18.32 B)
KoHm Llens
Fa
1 24 B [+)
] 2 24 B (-)
[ Y

> McnonHumensHoe ycmpoucmbo

BUEPOT3K

Pucyror 41 — Cxema noOKIHOUEHUSL CheyuaibHo20 ucnoareHust BA50 u ons celtnyuetl cpe-

ObL (P1)

McmouHuK
3nekmponumaHus 24 B (18..32 B)

Koxm Llens
1 24 B (+)
e 2 24 B (-]

—
— >McnonHumeanne ycmpoucmbo 1
—

—
— >V|CI'10fIHUI'ﬂEﬂbHUE ycmpoucmbo 2
—

PucyHor 42 — Cxema nodrkoueHust cneyuanbHoz2o ucnonHerust B450 u ons cetnyuetl cpe-

vt (P, PP (A/P)

BHHMAHHE!

\  HyBCTBHUTEABHBIN 3AEMEHT JOAYKEH HAXOAUTHCS B BO3AyXE U HE OA-
C ) KEH KOHTAaKTHPOBATH C IOCTOPOHHUMH IIpeaMeTaMu!

- IIOCA€ BKAIOYEHUSI CUTHAAM3aTOPHI JOAYKHBI U3]aBaTh 3BYK HHU3KOM 4aCTOThI; UH-
OVUKATOP JOAYKEH 3aropeThbCs U 4Yepe3 HECKOABKO CEKyH[ HadaTh MHUTaTh, YTO COOTBET-

CTBYET HOPMaAbBHOMY pabodeMy pexKUMY;

BHHMAHHE!

CurnaauszaTtopsl ucrioanHeHUs: B450 He m0oAXKHBI U34aBaTh 3BYK HU3KOH
4acTOThI!
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- BHAQ4YCHHA BBIXOJHBIX CHTHAAOB B BHAEC CHABI IIOCTOAHHOI'O TOKa AJOAZKHBI COOT-

BETCTBOBATH TabAuIile 9;

Tabanna 9 — 3Ha4YeHUA BBIXOAHBIX CUTHAAOB B PEXKHME «CUTHAANU3AIINS HAATIHIY

BeIXOAHOM CHrHaA, MA
HcnoaHeHHE O

BHAY BBIXOX-

Pexxum «<KoHTpPOAB»
T TR HeT cpexns: EcTe Ccpena

HeucnpaBHOCTH
CHTHaAH3aToOpa HeT cpensr EcTb cpena

B450, ceirygyaga

cpena (A1) or 5 mo 7 ot 12 no 14 >21 ot 12 no 14 or 5 mo 7
B450, cemy4yasa

cpena (A2) or 4 zo 8 oT 16 o 20 >21 oT 16 mo 20 oT 4 o 8
B450, cemy4yasa

cpena (A3) or4 105 ot 19 no 20 >21 ot 19 no 20 or4 05

B450, cemy4ada .
3HayeHHd BBIXOJHOTO CHUTHAAA OTOBapHBAIOTCH IIPH 3aKa3e B CBOOoaHOH dhopme

cpena (A4)
B450, ChIlly4das <11 >21 >3,5 >2,1 <1,1
cpena (Namur)
B450, cemyyas Pene BBIKA. Peae Bka. Peae BrIKA. Pene Bka. Peae BRIKA.
cpena (P1)
B450, cemrysas Peae BBIKA. Peae Bka. Peae BBIKA. Peae Bka. Peae BBIKA.
cpena (P)
Peae 1
B450, chimydast Peae 1 BBIKA. Peae 1 Bka. Peae 1 BBIKA. Peae 1 Bxa. BBIKA
cpena (PP (PA)) .
Peae 2 BBIKA. Peae 2 BBIKA. Peae 2 BBIKA.

IIpumeuaHue— B pexume «CUZHANTUZAUUSL OMCYMCMBUSD 3HAUEHUSL 8bIXOOHBLX CUZHAI08 NPU HAUUUL U
omcymemauu cpedsbl 6yoym obpamHbimU.

- IIOTPY3UTh YyBCTBUTEABHBIH 9A€MEHT B BOAY (3a3KaTbhb AOIIACTH BHUAKH HAH CTEP-
JKEHb PYKOH Al CHTHAAM3aTOPOB CBIIIYYHX CPem);

- 3HQY€HHEe BBIXOAHOIO CHUTHaAa B BHE CHABI IIOCTOSSHHOTO TOKa JOAYKHO COOT-
BETCTBOBAThb Tabauile 1 peae MOAKHBI U3MEHUTH CBoe cocTosiHue. COCTOsTHHE WHIUKATO-
pa [AOAXKHO COOTBETCTBOBATH HAAMYMIO JKHIKOCTH B COOTBETCTBHUHU C HCIIOAHEHHEM II0

BHU/Iy BBIXOTHOTO CHUTHaAa (cM. Tabauiry 10);

BHHMAHHE!

3HauyeHUs BbIXOIHBIX CUTHAAOB MOTYT OTAUYATBLCH OT YKa3aHHBIX, €CAU
Q 5TO OrOBOPEHO IIPHU 3aKaze
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Tabauita 10 — PesxuMbI MHOUKAITUU

Hcnoane- 3arpssHe-
HHE IIO BH- HHE 4yB- Heucnpas-
OrTcyTcTBHE Haauune Pexum
Ay BBIXOI- CTBHTEAD- HOCTBH CHTHAa-
cpeasl cpeasbl «KOHTPOAB»
HOTO CHTI- HOTO 3A€- AH3aTopa
Haaa MEHTAa
WHIUKATOP
KPaCHOTO IIBe-
IIpH HEUCIIPaB-
Ta BKAIOYAETCS >
HOCTH OIHOM AU
TIOoCAEOBA-
HECKOABKHUX KOH-
TEABHO Ha
TPOABHBIX TOUEK
UHIUKATOPD Bpemst He 6o (ue 3aauTasa
nee 100 mc ¢
3€A€HOTO I1Be- . HUKHSIST TOYKA
nays3oii mex- .
Ta BKAIOYAET- IIPH 32AUTOMH
dy exnroue- -
B450, cd IIepHUOaH- BepxHel To4Ke)
chlmydas cpe- 4ecKU Ha Bpe- H u He bo- uHourxauyust 3e-
v P p nee 100 mc u o
aa Ms He 6onee wacmomoii He nleHo20 ysema 6
(A, P, PP 100 mc ¢ na- nocnedoea-
o 6onee
(A/P), PO) y30ii mexnoy 0.5 I'y. Koan- mensHOCMU
exIIoueHUst- ’ ' HUHANKATOp B exroueHuUil 3a-
YEeCTBO BKAIO- cAydae mc-
Mu He meHee HEHUH TOAYKIO Aumelx mouerx
300 mc COOTROTCTEO- 1IpaBHOT'O CO- donKkHa me-
BaTb KOAWYE- o oo, HAMBEA Ha
CrEY AATTOA HaausaTopa KpacHulii yeem
HCHZBIX KOH- D om0 ons Heucnpae-
BKAIOA€TCS C Hoii mouru
TPOABHBIX TO- 4acTOTOH He
9€K menee 10 I'ig
HHAUKATOP
BKAIOYAETCH UHOUKATOP
IIOCAEOBA- BKAIOYAETCH I10-
UHIUKATOPD TEABHO OBa - CAEOBATEABHO
B450 BKAIOYAETCH pasa Ha BpeMs TPH pasa Ha
’ OIVH pa3 Ha He boaee BpeMs He Goaee
ChIIly4as cpe- o
a BpeMs He 6o- 100 mc ¢ nay- 100 mc ¢ nay3oi
(Namur) Aee 100 mc 304 MexRIy MeXIy BKAIOUE-
YacToTOH He BKAIOYEHHUAMHA HHUAMH HE 60Aee
6oaee 0,5 I'g He Goaee 100 mc c gacro-
100 mc c ga- ToI He Goaee
cToToii He 6o- 0,5 Ty
aee 0,5 I'm
HUHOHUKATOPD
BKAIOYAETCH
IIOCAEOBA-
TEABHO Ha
BpeMs He 6oaee
50 mc ¢ nay3o#
B450, Y
MEXKAY BKAIO-
cplmydasi cpe-
HUHOAUKATOP YEHHUAMH HE
na (HeckoAbKO - _
BBIKAIOYEH 6oaee 50 mc u

TO4YEK KOH-

Tpoast) nay30d MexXay

IIOCAETHUM
BKAIOYEHUEM U
Ha4yaAOM HOBO-

ro pexuMa
UHIUKAIIUU He
meHee 500 mc

- quCTBHTeALHLIﬁ 3A€MEHT OCYUIHUTDH, SHAYECHHE BBIXOJHOI'O CUTHaAa B BUA€E€ CHABI

IIOCTOAHHOTI'O TOKa MOJOAZKHO COOTBETCTBOBATDH Ta6AI/IL[€ 1, pPea€e OOAKHBI USMCHHUTL CBOE€
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COCTOSIHHE,;

-K MeTke <«KOHTpPOAb HCIIpaBHOCTH» Ha OOKOBOH CTeHKe KopIIyca
(pucynku 36, 37) mOAHECTH IIOCTOSHHBINA MarHuT. B caAydae MCIIpaBHOTO COCTOSTHUS CHT-
HAAM3aTOPOB 3HAYEHHS BBIXOAHBIX CUTHAAOB JOAXKHBI U3MEHUTHCA. HAWKATOP MOAKEH
BKAIOYATHCS IIePUOANYECKU ¢ yacToTod He MeHee 10 I'i;

- yOpaTh MarHuT OT Kopryca. 3HaueHHe BBIXOAHOTO CHUTHaAA U PEKUM HHIUKA-
WU JOAXKHBI BOCCTAHOBUTHCH.

CurHaauzaTopbl CUUTaTh TOAHBIMU K 3KCIIAyaTalluH, €CAW 3HAYEHUs] BBIXOIHBIX

CHUTHAaAOB CUTHaAM3aTOPOB COOTBETCTBYIOT OIITMCAHHBIM BBIIIIE.

2.5 HacTpoiika mopora cpadaThIBaHHS HOASI CHIHAaAH3aTOpPOB
TeMIIepaTypHOro HCIoAHeHHss B450

HaCTpOfIKa BBIIIOAHAETCA B CACIB’IOIHCPT IIOCA€I0OBATEABHOCTH!

- BBIKAIOUHUTB SACKTPOIIUTAHHUE,

- ‘IYBCTBI/ITeABHBIfI 3AE€EMEHT OCYUIIHUTH U HCKAIOYUTH KaCaHUE AFOOBIX IIPeaIMETOB,;

- Ha pasbeeMe «/[IlmarHocTUKa» 3aMKHYTb KOHTAaKTBI B COOTBETCTBHUHU

C PUCYHKOM 42.

ON
IR
1._234 '

Pucyror 43 — TonorkeHue nepembluki Npu NepekiioueHuUU CUZHAIUZAMOPO8 8 PEXUM

«JuazHocmurxa
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IIEPEBECTHU ABUKOK IeperarodaTead S1.3 B moaoxkeHue «ONDy;

BKAIOYHUTH CUTHAAHU3ATODP,

nepeBecTd nepekarodaTeab S1.1 B moaoxkenue «ONy;

[OKIAThCS BO30OHOBAEHHUS IIEPHOANYECKOT0 MEPIIaHUa HHANKATOPA, [IOCAE Ue-
ro IIEPEMECTUTH ABUXKOK Iepekatodateas S1.1 B moaoxkeHue «OFF»;

- IIOMECTUTb YyBCTBUTEABHBIY 5A€MEHT B pabouylo KHIKOCTb, IIEpPeBECTHU OBU-
KOK neperarodateas S1.2 B moroxkeHue «ONy;

- MOXKIAThCsI BO30OOHOBAEHUS IIEPHUOAUYECKOr0 MEpPIIaHNUd MHANUKATOPA, II0CAE de-
ro IIEPEMECTUTH ABUXKOK Iepekatodateas S1.2 B moaoxkeHue «OFF»;,

- IEPEBECTHU ABUKOK IepekarouatTesad S1.3 B moaoxkeHue «OFF;

- YOAAUTh [IEPEMBIUKY C pa3zbeMa «/HarHoCTUKaY;

- IIPOBEPUTH PabOTOCIIOCOOHOCTL CHUTHAAM3ATOPOB B TIIOPsSAKE, YKa3aHHOM B

am. 2.3, 2.4.

BHHUMAHHE!

CoxpaHeHHne HACTPOEK IIPOUCXOAUT TOABKO IIOCAE€ CHATHUML II€PEMBbIYKU!
[Ipu npoBeAeHUM IPOBEPKH HAAWNYHE OTKAOHEHUH IMHUTAIOIIETO
HaIpgaKE€HHUsS OT HOPMHUPOBAHHBIX 3HAYEHUN HE NOITyCKaeTCHd

2.6 IIpoBepka paboTOCIIOCOOHOCTH BTOPHYHBIX IpeoOpa3oBaTe-
AeH CHTHAAH3aTOpPOB

[IpoBepKa BBIIIOAHSAETCS B CACAYIOLIEH TOCA€JOBATEABHOCTH:

- CHATH KPBIIIKY BTOPUYHOIO IIpeodpa3oBaTeAs, MOAKAIOUUTE KaOEAb 3ACKTPOIIH-
TaHUs K COOTBETCTBYIOIIINM KOHTAKTaM Koaoaku X1 (rmpuaoskenue [1);

- IOAKAIOYUTH UCTOYHHK JAEKTPOINUTAHHUS B COOTBETCTBUHU C HUCIIOAHEHHEM BTO-
PUYHOTO Ipeobpa3oBaTeAs;

- Ha AWIIEBOY ITaHEAH BTOPUYHOTO IIpeobpazoBaTeAd HOAKEH HEIIPEPLIBHO FOPETh
nHaAUKaTOp «CeThb», HHAUKATOPLI «YPOBEHBY MOAMKHBI MEPHUOAUYECKH BKAIOYATHCS C da-
croToit He meHee 2 I'11;

- BBIKAIOYHUTH BTOPUYHBIN IPeoOpa3oBaTeAb, MTOAKAIOYUTE CUTHAAHU3ATOPhI K BTO-
PHUYHOMY IIpeo0pa3oBaTEAIo;

- BKAIOYHUTH SAEKTPOITUTAHUE;

- HHAWUKATOPBI «YPOBEHDL» JOAKHBI OBITH OTKAIOYUEHHI;

- IIOTPY3UTh YYBCTBHUTCABHBIC 3A€MCHTEI B KOHTPOAHPYEMYIO CpENY (aHaAOI‘I/I‘-IHO
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nm. 2.3, 2.4);

- 3aIll0OAHEHHE YYBCTBUTEABHOTO 3AEMEHTA KOHTPOAUPYEMOM CPENOl MOAXKHO CO-
IIPOBOXKIATHCSH BKAIOUEHUEM COOTBETCTBYIOIIETO HHAUKATOPA U PEAE.

BTOpHYHBIN Ipeobpa3oBaTeAb CYUTATH UCIIPABHBIM, €CAU IIPU BKAIOYEHHH JAEK-
TponuTaHusa MHAUKATOP «CeThb» BKAIOYEH, IPU OTCYTCTBUHU ITOAKAIOYEHHBIX CUTHAAU3A-
TOPOB MHAUKATOPBI «YPOBEHB» BKAIOYAIOTCH MEPHOAHYECKU C YacToToil He MeHee 2 [II.
[Ipyu NOAKAIOYEHHUM CUTHAAM3AaTOPOB COCTOSIHHE HWHIUKATOPOB «YPOBEHB» OIIPEAEASIETCS
HAAUYHUEM HAU OTCYTCTBHEM JKHIKOCTH B COOTBETCTBYIOIIIEM CHUTHaAM3aTOpe, IIPH 3a-
IIOAHEHUU YYBCTBUTEABHBIX 9A€MEHTOB CHUTHAAM3ATOPOB 3KHUIAKOCTBIO COCTOSIHHE COOT-

BETCTBYIOIIINX MM BBIXOAHBIX PEAC COOTBETCTBYET UX BKAIOYEHHOMY COCTOAHMHIO.

2.7 Tlopsamok MOATOTOBKH CHIHaAH3aToOpa K 3KCIIAyaTallHH IIO-
CA€ 3aMEHBI MOAYASI 3AEKTPOHHOI'O H3 COCTaBa I'pPyIlnInoBOro KOMIIAEK-
Ta SHUII

BroimmoAHUTB 3aMEHY MOAYAAd SAEKTPOHHOI'O B CACAYIOIIEM IIOPAOKE:

CHSTBH KPBIIIKY OAOKA 3AEKTPOHHOTIO;

OTCOEOMUHHUTHh KAEMMHbBIE KOAOAKH OT BHEUIHUX IIEIIEH;

3apuKCHpPOBaTh IIOAOKEHUE ITepeKkatouaTeada S1;

OTKPYTHUTH Ba BUHTA KPEIIACHUS MOAYAd 3ACKTPOHHOIO, IIOTAHYB 3a pa3dbeM X1
(X2 uau X3), u3BA€Yb MOAYAb SAEKTPOHHBIN U3 KOPIIyCa;

- BCKPBITh ITakeT u3 rpymnmnoBoro komnaekra 3UII (mpruaoxkenue E) ¢ ncnpaBHBIM
MOIYAE€M SAEKTPOHHBIM, YOEOUTHCS B COOTBETCTBUU MOAYAST 9A€KTPOHHOTO 3aMEHAEMOMY
10 BUAY BBIXOAHOI'O CUTHAAQ,;

- yCTAHOBUTb MOAYAb B KOPIIyC 0OAOKa 3AEKTPOHHOI'O, COCTBIKOBaB pPa3bEMbI
HIDKHEH IIAaTbl MOAYAS SAEKTPOHHOTO M MAAThl CUTHAAM3AaTOPOB BHYTPU OAOKA 3AEK-

TPOHHOTO;

BHHMAHHE!

Cpes maaT MOIYASI SAEKTPOHHOTO [JOAYKEH ObITH HAIIPABAEH B CTOPOHY
KabeAbLHOT0o BBOIA

- YCTAaHOBHUTH AHULIEBYIO IIAHEAD,
- 3aKPYTUTHh BHUHTbBI KPEIIACHHUS,

- BKAIOYHUTDH SAEKTPOITUTAaHHUE, y6eILI/ITI)CH B pa6OTOCHOCO6HOCTI/I CUTHaAHU3aTOpPOB.

PBT.407713.001 P3 /CurHanusatopbl ypoBHsi BubpaumoHHele BUBPOTIK
Bepcusi 18 | ceHms6pb 2026



O011eCTBO ¢ OTPAHMYEHHOI 0TBETCTBEHHOCTHIO «HBapa»
HOpunmueckuit agpec: 390046, Poccus, T. Psizans,
yi1. MasikoBckoro 1A, momerr. 51

IMouroBbi axpec: 390046, r. Psizanb, a/s 32

Temn. +7(4912) 50-03-58, e-mail: inbox@invard.ru

\ http://www.invard.ru
OKIIO 67234859, OT'PH 1106230003516

WHH 6230072201, KIIIT 623001001

2.8 KaAHOpPOBKa CyXOro COCTOSIHHSI YYBCTBHTEABHOTO A€MEHTA
aAa ucnoamenus H100, B160 u B250

KaanOpoBKa BBIIIOAHSIETCS B CAEAYIOIIEH IT0OCAEIOBATEABHOCTH:

- IIPOBEPHUTH COOTBETCTBHE JAaBACHUS B Ccpese pabouyeMy Auaras3oHy OAS CUTHAAU-
3aTopa,;

- BBIKAIOYHUTH DACKTPOIIUTAHHUE,

- LI}’BCTBI/ITCAI:HI:II\/'I QAEMEHT OCYIIHUTH U HCKAIOYHUTE KaCaHHE AIOOBIX IIPEAMETOB;

- Ha paseeEMe «ﬂI/IaI‘HOCTI/IKa» 3aMKHYTBb KOHTAKTBI B COOTBETCTBHUHU C
pucyHkoM 43. [Iag ymoOcTBa 3aMbIKaHHS KOHTAKTOB MOXKHO BOCIIOAB30BAaTbCS Pa3b-
emoM. [las aToro norpedyercs nmpuodpectu pazbeM PBD-6 (pucyHok 44).

OunarH.
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PucyHoxr 44 — TTonoxeHue nepemobiuki Npu NepektoueHUU CUZHAUSAMOPO8 8 PEIUM

«Hacmpotika nopoza»

JamasTe

PucyHor 45 — Pazwvem PBD-6 ¢ coeduHeHHbIMU MexKOY cob0ol mpemsi KoHmaxmamu ¢ 00-
HOUL CMOpOHbL
- BKAIOUHUTB 3A€KTponuTaHue. MHANKaATOp AOAXKEH BKAIOYATHCS EPUOAUYECKU C

yactotroi He MeHee 10 I'it o 30 no 60 c;

BHHMAHHE!

B TeueHMe yKa3aHHOTO BPEMEHU CUTHAAM3aTOP HE IepeMeniaTh, 1yB-
CTBUTEABHBIM 3A€MEHT HE Tporarh!
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- IOCA€ 3aBEPIIIEHHUs] HACTPOMKU MHAHUKATOP MOAXKEH NIEePEeUTH B COCTOSHHE, CO-

OTBETCTBYIOIIlEE YyBCTBUTEABHOMY OSAE€MEHTYy, HE IIOTPYKEHHOMY B KOHTPOAUPYEMYIO
cpeny;

- OTKAIOYUTB 3AEKTPOIIUTAHUE,

- VIAAUTH IEPEMBIYKY paszbeMa «/{MarHOCTHUKAaY;

- IPOBEPUTH PabOTOCIIOCOOHOCTL CHUTHAAM3ATOPOB B IIOpsSAKe, YVKa3aHHOM B

om. 2.3, 2.4.

BHHUMAHHE!

KaanbpoBKa CyxXOro COCTOSIHHSI UyBCTBUTEABHOTO 3A€MEHTA ITPOU3-
BOJIUTCSH:

1 ITpu 3ameHe OAOKA 3AEKTPOHHOIO

2 B 11eAg9X OPOAAEHHUS MEXKCEPBUCHOIO MHTEPBAAa, COXpaHss pabo-
TOCIIOCOOHOCTHL CHUTHAAM3aTOpPa IIPU ONPEAEACHHBIX CTEIIEHSX 3arpss-
HEHUS.

[Ipr OAHUTEABHOM 3KCHAyaTAllUM CUTHAAM3ATOpPA YPOBHS Ha YyB-
CTBHUTEABHOM 3A€MEHTE MOTYT HOSBAATHCHA 3arpsA3HEHHs (OTAOKEHHS,
HaAKUITb U TaK Jasee), CHHUXKAIoIe 0a30Byl0 pabodylo 4acToTy Koaeba-
HUM BHAOYHOI'O KaMeEpTOHa 3a Cc4YéT IpucoenrHdaeMoyr wmaccel. [Ipu
OoIIpeneA€CHHOM YpPOBHE 3arpsidHeHUd/HaaullaHusa/OTAOKEHUH Ha YyB-
CTBUTEABHOM JA€MEHTE, 4YacToTa KOoAeDaHUH MOXKEeT CHHU3UTHCH
HACTOABKO, 4YTO OyAeT JOCTUTHYT IIOPOT cpabaThIBaHUS CUTHAAH3aTOpPA.
B aTOM cAy4Yae mpu OTCYTCTBHUH CpPEIbl CUTHAAU3ATOpP cpaboTaeT U IIo-
KaykKeT HaAu4due cpenpbl. HeoGXoauMo IPOBECTH IPOLEAYPY KAAHOPOB-
KH CYXOr'0 COCTOSHHSI YYBCTBHTEABHOI'O 3A€MeHTa, 3a(pUKCHPOBAaB
HOBYIO 0a30BYI0 4aCTOTy KaMepToHa (y3Ke B 3arpsg3HEHHOM COCTOSTHUH).
CursHaamu3aTop YpPOBHS aBTOMATUYECKH IIOHHU3UT Ha paCCYHUTAHHBIE
3HAYEHUd IIOPOr CcpabaThIBaHHs, YTO IIO3BOAUT OTAOXKUTH IIPOLENYPY
OYHCTKH CEHCOpa ¥ MPOJAUTL MEXKCEPBHUCHBIM wuHTepBaa. Ilocae
OYHCTKH CEHCOpa NpoleAypy KaAHOPOBKH HeoOxXoaumo Oyzaer
NIPOBECTH MOBTOPHO.

3 [IAs 3KCHAyaTallUHU IIPH BBICOKHUX JABACHUSX Cpeabl.

[Ipu moBBIIIEHUN OaBA€HUS u3MepdeMoi cpennbl 6oaee 100 krc/cm?
pabouas yacToTa BHAOYHOTO KaMEpPTOHA B ra3oBoil ¢ase nangaer. B 3a-
BHUCHMOCTH OT MIAOTHOCTH M THUIIA ra3a JAHHOE MHaJIcHUE MOXKET OBITHb
HACTOABKO OOABIIIMM, YTO MOXKET BbI3BATh CpabaThbIBAHHE CUTHAAU3ATO-
pa (AoxkHOe oOHapyzKeHHe KUOKOM cpenwl Tawm, rae ee Het). [ag usz0e-
raHusg BO3HHKHOBEHHS TaKoro 3¢deKTa, CAEAyeT IIPOBECTH KAAHUOPOB-
Ky CyXOT'0 COCTOSHHUS CEHCOpa Ha CUTHAAM3aTOpPe, CMOHTHUPOBAHHOM Ha
TTO3UIIHIO U HAXOASIIUMCS 110 OOABIITUM H30BITOYHBIM JaBACHHUEM.

[Tocae maHHOU HpOIEAyPBl V CHUTHAAM3aTOpa OYyAyT HEepecTpPOeHBI
IIOPOTH OOHAapPyzKeHUsd («IIeAeBble JaCTOTBI») M AOXKHBIE cpabaThIBaHUSA
M3-3a MaJIEHUS JYacTOTbl BBHU/Y IOBBIIIEHUS JABACHUS OyayT MCKAIOYe-
HBI.
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2.9 KaAHOpPOBKa YYBCTBHTEABHOI'O 3A€MEHTA A HCIIOAHEHHS
B450

2.9.1 KaAHOpOBKa CyYXOro COCTOSIHHSI YYBCTBHTEABHOI'O 3JAe-
MEHTa AAS HCIIOAHeHHH B450

KaanbpoBKa BBIIIOAHSETCS IIPU HOPMHPOBAHHOM HAIPAKEHUU IUTAHUSA B CAe-
OYIOLLEM IIOPSAKE:

- OTKAIOYHTB DAEKTPOIIUTAHHUE CUTHAAHU3ATOPA;

- IIOAHOCTBIO OCYIIHUTBH YYBCTBUTEABHBIH 5A€MEHT,

- ybenuThcs, 4TO YyBCTBUTEABHBIH 3A€MEHT HE KacaeTcs ITOCTOPOHHUX IIpeaMe-
TOB. Ha HEM He MOAXKHO OBITBH JKUIKOCTH, 3aTPI3HEHUH UAU OTAOXKEHHIH;

- YCTAHOBUTH IIEPEMBIYKY Ha TpebyeMble KOHTaKThl paszbéma «/IHuarHoCcTHKa» Co-
rAaCHO DPHCYHKY 45 pykoBoacTBa. [lad INOAKAIOYEHUHI MOXKET HCIIOAB30BATBhCS pPa3bEéM
PBD-6;

- IIEPEBECTH ABUKOK Iepekarodatead S1.3 B nmoaoxkeHue ON. CurHaausartop Ie-
PENUOET B PEXUM HACTPOUKU,;

- BKAIOUHUTD SA€KTPOIIUTAHUE;

- tepeBecTH neperarodareab S1.1 B moaoxkeHue ON. DAeKTPOHHBIH OAOK HA4YHET
3allOMHUHaHHE ITapaMeTPOB KOAECOaHHH CyXOro YyBCTBUTEABHOT'O 9AEMEHTA,;

- MOXKOAThCHd BO300HOBAEHUS IIEPUOAMYECKOTO MEpIIaHUsS UWHAWKaATOpa. ITO
O3HAYaeT 3aBEPIIEHUE PETHCTPAIIUNN CyXOr0 COCTOSIHUS;

- BEPHYTH IlepekarodaTeab S1.1 B moaoxkenue OFF.

Ha sTom c¢opMupoBaHHE OINOPHOIO 3HAYEHHUS «CyxXO» 3akaHuyuBaerTcd. OmgHAKO
HacTpoiika nopora B450 aBasercd ABYyXTOUe€YHOH, IIO3TOMY IIOCAE KAAUOPOBKU CYXOI'O
COCTOSIHUSI HEOOXOAMMO 3apPETUCTPUPOBATH COCTOSTHHE UYBCTBUTEABHOI'O SA€MEHTa B pa-

0o4del KUMKOCTH.

BHHMAHHE!
OKOHYaTEeAbBHOE COXpPaHEHHE HAaCTPOEK IIPOHCXOAHT TOABKO IIOCAE 3a-

BepLIEHHSI BCeH Ipoueaypbl H CHSITHS IIEPEMBIYKH C pasbéMa

«[IHarHOCTHKA».
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2.9.2 KaaAuOpOoBKa YYyBCTBHTEABHOI'O 3A€MEHTA B pabodel XHuI-

KOCTH OASI HCIIOAHeHHAa B450

KaaubpoBKy B paboudeil KUAKOCTH BBIIIOAHSIOT HEIIOCPEACTBEHHO IIOCAE pPEeru-
CTpall{ CyXOr'0 COCTOSIHHUS YyBCTBUTEABHOTO 3A€MeHTa. [lepeMbruka mMoAXKHA OCTaBaTh-
Cd yCTaHOBAEHHOM Ha KOHTaKTaX pa3zbéMma «/luarHocTukar», a Iepekamdareab S1.3 —
HaxoauThcd B moaoxkeHUH ON (pucyHoOK 45).

KaauOpoBKYy BBITIOAHSIOT IIPU HOPMHUPOBAHHOM HAINPSKEHUU MTUTAHUS B CAELY-
IOIIEM ITOPAIKE:

- IIOTPY3UTh YyBCTBUTEABHBIH 9A€MEHT B Pab04yI0 KUIKOCTD [I0 ITIOAHOTO ITOKPBI-
THS €ro KoAeOAIOIIeca 4acTy,

- y0eaUThCs, YTO YYBCTBUTEABHBIN SA€MEHT He KacaeTCd CTEHOK HAHM JHa pe3ep-
Byapa, MOHTaXKHbIX KOHCTPYKIIMH U APYTUX [IOCTOPOHHUX IIPEAMETOB,;

- YOAAUTBH C IIOBEPXHOCTH YyBCTBHTEABHOI'O SA€MEHTA IIy3bIPBKH ra3za U HCKAIO-
YHUTh UHTEHCUBHOE NBUXKEHHE XKHUJIKOCTU B 30HE €TI0 PACIIOAOXKEHUSI;

- BbIAEP3KAaTh YyBCTBUTEABHBIH 9A€MEHT B JKHUIKOCTH [0 cTabuau3aliuu eé TeM-
repaTypsl U pexxuMa Koaebaumil. [Iasa ucnosHeHus B450 KaanOpPOBKY PEKOMEHIYETCSs
BBITIOAHATH [IPH TeMIIepaType, MAaKCUMaAbHO ITPUOAMIKEHHOH K pabodeil, ITIOCKOABKY H3-
MEHEHUEe TeMIlepaTypbl MOXKET BAULATH Ha IIAOTHOCTB, BSI3KOCTh U ApPYyrHe CBOHCTBa KOH-
TPOAUPYEMOM Cpebl;

- IepeBECTU OBUIKOK Ieperarodatead S1.2 B moaoxkeHHe ON. DAeKTpPOHHBINH OAOK
HAYHET PETHCTPAIHIO IIapaMeTpPoB KoAeOaHUIl YyBCTBUTEABHOIO 9A€MEHTA, IIOIPYKEH-
HOT'O B pabO4yIO KUIKOCTD;

- MOXKOAThCHd BO300HOBAEHUS IIEPUOAMYECKOTO MEpIIaHUsS HWHAWKaATOpa. ITO
O3HAYaeT 3aBEPIIECHUE PETUCTPAILIUU COCTOSIHHS YYBCTBUTEABHOI'O SA€MEHTA B KUIKO-

CTH,

BEPHYTH NIepekatodaTeab S1.2 B moaoxxkeHnue OFF,

OTKAIOYHUTB SACKTPOIIMTAHHE CUTHAAHM3ATOPAa,

nepeBecTU nepexkarodatesb S1.3 B moaoxkeHue OFF;

CHATH IIEPEMBIYKY C KOHTAKTOB pazbéma «/luarHoctuka». IIpu cHatuu nepe-
MBIYKHU 3A€KTPOHHBIN OAOK 3aBepIlaeT HPOIEeAypPy HACTPOUKHU U COXPAaHSET 3apPerucTpHU-

POBaHHBIE 3HAYEHHUS COCTOAHUU «CyXO» U «B XKHUJKOCTH» B QHEPIrOHE3aBUCHUMOU IIaMATH,;
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- YCTAaHOBUTH KPBIIIKY OAOKA SAEKTPOHHOIO M 00eCIeYyuTh TpeOyeMyIo repMeTHd-
HOCTh KOPILyCa;

- BKAIOYUTH JAEKTPOIHUTAHHE W NPOBEPUTH paboTy CHUTHaAH3aTOpa IIPU OCYIIe-
HUH U IIOCAEAYIOUIEM IOTPYKEHHUH YyBCTBHUTEABHOTO 3A€MEHTa B PaboYyl0 KUIKOCTD.
Wunykausa U BbIXOOHOM CHTHAA JOAXKHBI YCTOHYHMBO U3MEHATHCH B COOTBETCTBUU C CO-

CTOdHHEM YYBCTBHUTEABHOI'O SAEMECHTA.

BHHMAHHE!

KaAubpoBKy IpH BBICOKOM TeMIIepaType AOIMyCKaeTcCsl IIPOBOIUTH
TOABKO Ha CHEIHAABHO O0OPYZOBaHHOM CTeHe AM00 Ha TEXHOAOTHYE-
CKOM 00BEKTEe IPU COOAIOIEHHUH YCTAHOBACHHBIX Mep 0€30IIaCHOCTH.
He momyckaeTcs OTKpPBHIBATh HAXOOAIIMUCS IO HAIIPSKEHHUEM KOPITYC
B3PBIBO3AIIUIIIEHHOTO UCIIOAHEHHS BO B3PBIBOOIIACHOH 30He. Teme-
patypa Kopiyca 0A0Ka 3AEKTPOHHOIO U KabeAs He JOAYKHA ITPEBbI-
IIaTh 3HAYEHUM, YCTAHOBACHHBIX PYKOBOACTBOM II0 3KCIAYATAIIUH.
Heob6xoamuMo UCKAIOYHUTDH O3KOTH IIEPCOHAaAA, BBIOPOC Tropssdeii 3KUIKO-
CTHU U BO3AeiCTBUE M30BITOYHOTO AABACHHUSI.

2.10 KaauOpoBKa CHCHaAH3aTOpa pasaeAa cpen

MeToanka KaAMOpPOBKH CUTHaAM3aTOpa pa3esa CPem:
- BKAIOYUTD IIUTAHHE CUTHAAHU3aTOPa;
- IIPOU3BECTH KaAUOPOBKY BepxHe# rpaHuikl — BO3YX. Bce OBUKKHU II€PEKAIO-

yatead S1 nepeBectu B noaroxkeHue OFF (pucyHok 45);

PucyHor 46 — Bce nepexnrouamenu 8blK1t0UeHbl
- BBIKAIOYUTH IUTAaHHUE CUTHAAU3aTOPa;

- teperarogateab S1.1 nepeBectyu B noaokenue ON (pucyHOK 46);

PucyHor 47 — Ilepexnrouamens S1.1 gxnroueH
- IIOTPY3HUTh YYBCTBHUTEABHBIH 3A€MEHT CHUTHaAH3aTOpa B MEPBYIO HU3MEPSIEMYIO

cpeny (Hanpmvlep, COAHpKa);
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- BKAIOYHUTE ITHTAHHUE,
- BBIKAIOYHUTH ITUTAaHHCEC,

- teperarodateAb S1.2 nepeBecTd B noaokenue ON (pucyHok 47);

PucyHor 48 — Ilepexnrouamenu S1.1 u S1.2 gxnroueHwt
- TIOTPY3UTh YYBCTBUTEABHBIM 3A€MEHT CHUTHaAU3aTOpa BO BTOPYIO H3MEPSEMYIO
cpeny (Hamrpumep, Boaa);
- BKAIOYHUTDH ITUTAHUE,
- U3BA€Yb YyBCTBUTEABHBIN DAEMEHT CUTHAAU3aTOPa U3 BTOPOU U3MEPIEMOM Cpe-
Obl (B JaHHOM cAy4Yae U3 BOIBI).
HTor: CHrHaAH3aTOp pPAaCHO3HAET BTOPYIO H3MepseMYIO cCpeay, HO He

nepBylo (B ZaHHOM CAy4Yae — BOAY, HO HE COASIDKY).
2.11 ITopAAOK YyCTAHOBKH H MOHTAaX

CurHaausaTopbl MOIYyT YCTAaHaBAUBATBCA B BEPTHKAABHOM, TOPH30HTAABHOM U
HAKAOHHOM ITOAOXKE€HHUIX.

BropuuHble Ipeobpa3oBaTeAr 3aKPEIASIIOTCS BHYTPU IIoMellleHHd 6e3 amopTHu3a-
TOPOB.

[lepen ycTaHOBKOH IIPOBEPUTH YCTAHOBOYHOE MECTO Ha COOTBETCTBHE rabapHT-
HBIM M IIPUCOEOUHHUTEABHBIM pa3MepaM (mpuasoxkenus B u I).

[Ipr MOHTaXKe CHUTHaAM3aTOPOB HEOOXOAWMO PYKOBOJCTBOBATHCS TI'AaBOH
OUI-13 IITS wu IITB, nelcrByrommMu IIpaBuaaMHB yCTPONCTBaA 3AEKTPOYCTAHOBOK

(ra. 7.3 I1YQ), TOCT 22782.5-78, HACTOALIUM PYKOBOIACTBOM.
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2.12 YcTaHOBKAa H MOHTAaXX CHI'HaAH3aTOPOB

2.12.1 OcoGeHHOCTH NPHMEHEHHSA

BHHMAHHE!

PesepByapsrl, IpeqHa3HAYEHHbBIE OAS YCTAHOBKH B HHUX CUTHAAU3ATO-
POB BO B3PBHIBOOIIACHOM HCIIOAHEHHHU, NJOAXKHBI ObITh 3a3eMAEeHbI. CHUT-
HAAHW3aTOPhI IIOCAE€ YCTAHOBKH HX B pPe3epByap MOAXKHEBI OBITEH 3a3eMAe-
HBI CO CTOPOHBI BTOPUYHOM annapaTypbl HOTPeOuTeAd.

[ast OOABIIMHCTBA XKUAKOCTEH, B TOM YHCAE [IAS KUKOCTEH, 00pa3yromx OTAO-
JKEHUsI, Ta3UPOBAHHBIX KUAKOCTEH M IAaMoB (CycreH3uil) (PyHKIIMOHUPOBAHHE 3THUX
YCTPOMCTB MNpPaKTHYECKH He IIOABEPKEHO BAUSHUIO TedeHHUd, TYPOYA€HTHOCTH, II€HBI,
BHOpanuy, TBepAbIX BKAIOYEHU, 00pa30BaHUs HAPOCTOB HAU CBOHCTB KUIKOCTH.

CurHaau3aTop MOKET OBITh YCTAHOBAEH Ha OTKPBITBIX M 3aKPBITBIX pe3epByapax
nAu Tpydax. Mmeercsa HIMPOKHII BBIOOP BapHaHTOB Pe3bOOBBIX, (PAAHIIEBBIX COEIHHE-

HUM, a TaK¥XKe COeIUHEHUU A MPUMEHEHUsS B ITHUINEBOH W dpapMalleBTHYECKOM IIPo-

MBIIIIACHHOCTH U IIPOM3BOACTBEC HAIITUTKOB.
2.12.2 YcAOBHSI OKpYy3KalollleH cpeabl

YcaoBUA OKpyzKaloOIIed cpeabl IIPeACTaBAE€HBI HAa PHUCYHKE 48 [as BCEX HCIIOAHE-

HUM, KpoMe crienuciioanHenud IP68, koTopoe momyckaeTr paboTy o4 BOIOH.

%
- —
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Pucyror 49 — Ycnosus okpyxxarouieil cpeonl
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He momyckaThk oOpa3oBaHUS «IepeMbIYeK» MeXKAay Buakamu. OOpazoBaHue Iepe-
MBIYE€K Ha BHAKAX BO3MOXKHO IIPH paboTe CUTHaAH3aTOpa C IEAAIOAO3HO-OyMasKHOM Mac-
coi, UMeIoneHn BBICOKYIO TIAOTHOCTD, a TaxkKe C ouTyMoM

(pucyHok 49).

PucyHor 50 — [IpasunbHoe u HenpasuibHOoe NOJI0XKeHUE CUZHAU3AMOopa

2.12.3 AHaAH3 YCAOBHH 3KCIAyaTallHH

[Tpoanaan3upoBaTh yCAOBHS OKPY2KAIOIIEH Cpeabl:

- ybeauThCcd, 94TO mapaMeTphl JKUAKOCTH HaXOAATCH B 3aaHHBIX AUAIIa30HAX TEM-
nepaTypbl U JaBAE€HUS,;

- ybeauThCd B TOM, YTO BA3KOCTH XKUAKOCTH HaAXOOUTCS B IIpeaesax PeKOMEHIO-
BaAHHOTO AHAlla30Ha BA3KOCTH;

- IIAOTHOCTH KUJIKOCTU BAUSIET Ha TOYKY II€PEKAIOYEHUSI, HAIIPUMeEDP IIPU IIepexoae
U3 CYyXOT'O0 COCTOSIHUSI B COCTOSIHUE MOTPYKEHUI B JKUIKOCTE;

- IPOBEPUTH Ha MpPeaMeT PUCKa oO0pa3oBaHHUSA HAKUIIU U OTAOXKEHHH Ha BHAKAX.

N3beraTh cuTyalyii, IIpu KOTOPBIX BBHICHIXAIOIIHNE U 00Pa3yIonie HaAeT IPOAyKThl MOTYT
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cchopMHUpOBaTh KPYIIHBIE OTAOXKEHHd. MOryT BO3HHKATh IIPOOAEMBI, €CAU MaTepHaas 006-
pa3yeT IIOKPHITHE U BBICHIXAET, 00pa3yss KOMKHY,

- IIOYTH BO BCEX CAydasxX CUTHaAAM3aTOpP HE YYBCTBUTEAEH K IIeHe (TO eCTb He pea-
rUpyeT Ha IeHy). TeM He MeHee, B HEKOTOPBIX PEOKHUX CAydasX OYeHb IIAOTHAad IIeHa MO-
KeT OIIPEeNeAdThCS KaK XKHUAKOCTH (B KauyeCTBe INPHUMEPOB MOXKHO ITPUBECTH IIPOU3BO/-
CTBO MOPO3KEHOTO U alleAbCHHOBOTI'O COKa).

BapuaHT ycTaHOBKH CUTHAAU3aTOPOB BbIOHPAETCH C Yy4eTOM UX (PYHKIIMOHAABHO-
ro Ha3Ha4YeHUd B CUCTEMe, KOHCTPYKIIMU IIMCTEPHBI, TaHKA, pe3epByapa HAU TPyOoIpo-
Boga. [lomyckaeTca BepTUKaAbHasl, TOPU30HTAAbHAd U HAKAOHHAsI yCTAHOBKA CUTHAAU-
3aTOpPOB B pe3epByape. [Ipu ropru30HTAaABHON YCTAHOBKE PEKOMEHAYETCS OPHUEHTHUPOBATH
IIAOCKOCTBb KPBIABEB YYBCTBUTEABHOTO AEMEHTA IIapasr€AbHO BEPTHUKAABHOM ITAOCKOCTH.
[Ipu ycTaHOBKE CUTHAAM3ATOPOB B TPYOOIIPOBOA BO M30eKaHHe AOXKHBIX cpadaThIBaHUH,
BbI3BAHHBIX PA3HOCTBHIO MABACHUU ITOTOKA KHAKOCTU Ha KPBIAbS YyBCTBUTEABHOI'O dA€-
MEHTa, TIAOCKOCTH KPBIABEB YYBCTBUTEABHOTO 9AEMEHTA MOAYKHBI OBITH OPUEHTHUPOBAHBI
IIapasreAbHO OCH TPyOOoIIpoBoaa (ITapasseabHO HAIIPABAECHUIO IBUXKEHUS KHUIKOCTH).

[TopsimoK yCTAaHOBKU CUTHAAU3ATOPOB CAEIYIOMIUH:

1) 06e3KUPUTh MOBEPXHOCTH KPBIABEB YYBCTBHUTEABHOTO SA€MEHTA JSTUAOBBIM
CIHPTOM H HACyXO IIPOTEPETH (IIepe/] yCTAHOBKOH B pe3epByap);

2) yCTaHOBUTH CUTHAAU3ATOPHI B pPe3epByap U 3aKPENUTh B COOTBETCTBHU C TH-
IIOM KpemnaeHud (ImpusoxeHue B);

3) HOAKAIOYHUTH U YIAOTHHUTH KaOEAU CBSA3HU, OAS YETO:

OTKPYTHUTH KPBIIIIKY OAOKA 9AEKTPOHHOTO;

OTKPYTUTH 3a2KUMHYIO raﬁKy COOTBETCTBYIOILIETO KabeABHOTO BBOAAQ,

HaJIeTh Ha KabeAb 3a’KMMHYIO TalKYy;

BCTaBUTL KabeAb CBS3U B KaOEAbHBIM BBO;

4) TIOAKAIOYUTEH KabeAb B COOTBETCTBUH CO CXeMOU IpHAOKeHUud [

5) u3oaupoBaHHbIE MPOBOAA KabeAs 3AEKTPONUTAHUSA (BBIXOAHOTO CHUTHAAA [AS
CUTHAAU3ATOPOB HCIOAHEHUs A mAau Namur) DOAKAIOYUTHE K KOHTakTaM 1 u 3 KoAoOaKu
X1 (6e3 yueTa MOAIPHOCTH), KPaH — K KOHTAKTy 2; IIOAKAIOYEHHE ITPOU3BOAUTH K KOH-
TaKTHBIM TPyNIIaM BBIXOOHBIX PEA€ B COOTBETCTBUU CO CXEMaMH IIOJKAIOYEHUS, MHpPe-
CTaBAE€HHBIMHU B ITPHUAOXKEHUH [];

6) mo 3akKa3y BO3MOKHA ITOCTABKa CUTHAAM3AaTOPOB C ABYMsI KaOeABHBIMU BBOJA-

MH [IAS TIOJKAIOUYEHHUS BbIXOHBIX CUTHAAOB OT/IEABHBIM KabeaeM (KoAomku X2 u X3);
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7) HaKPYTUTDH KPBIIIKY OAOKA 3AEKTPOHHOTO;
8) ynmaoTHUTBH Kabeab B KaOeABHOM BBO/E, 3aKPYTHB 3a3KUMHYIO raiiKy;

9) npu HEOOXOAUMOCTH ITPOU3BECTH KAAMOPOBKY CyXOro KOHTaKTa IIo 1. 2.8.
2.13 BepTHKaABHBIH MOHTAaX CHrHaAH3aToOpa

[Ipn BepTHKaABHOM MOHTasK€ CHUTHAAM3aTOPOB TOYKa CpabaThIBaHHUS HAXOIUTCS
IIPUMEPHO Ha paccTogdHuH 7 MM (1) oT Kpasd BHUAKH YyBCTBUTEABHOTO 3AeMeHTa. [Ipm
YMEHBIIIEHUH [IAOTHOCTH HU3MEPSEeMOU Cpenbl 3TO pacCTossiHue yBeanduBaercd (2). [Tpu
YBEAHYEHHUN IIAOTHOCTH U3MeEpdeMOM cpenbl 9TO paccTogHue yMmeHblnaercd (3)
(pucynok 50). PaccTosHue m0 TOYKHU cpabaTbIBaHUA 3aBHUCHUT OT IMAOTHOCTH HU3MEPSEMOM

cpenbl IPU BEPTUKAaABHOM MOHTazKe CUTHaAu3aTopa (tabamna 11).

=070

.,

/ MM

PucyHor 51 — BepmukaibHblil MOHMAXK
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Tabaumna 11 — 3aBUCHUMOCTE PACCTOSTHUSA [0 TOYKHU cpabaThIBaHUS OT IIAOTHOCTH HU3Me-
PSEMO cpenbl IPU BEPTUKAABHOM MOHTAaXKe CUTHaAH3aTopa

Ne IIAOTHOCTH H3MeEpPsIeMOH cpensl, PaccTosTHHe [0 TOYKH cpabaThIBa-
Kr/m3 HHUA, L, MM

1 ot 755 mo 1000 7

2 MmeHee 750 Goaee 7

3 6oaee 1000 MeHee 7

2.14 TOpH30OHTAABHBIH MOHTAaXX CHTCHaAH3aTOpa

B cayyaax, korma KOHTpoAHUpyeMas KUAKOCTh II0ABEPKEHA BBIICACHHUIO I'a30BbIX
BKAIOYEHUH, CUTHAAN3aTOPbI PEKOMEHYETCH YCTAaHABAUBATS!

» B TOPU30HTAABHOU ITAOCKOCTH C OpPHEHTAIlNeH KPhIAbEB YYBCTBHTEABHOTO JA€-
MEHTA B BEPTUKAABHOMN ITAOCKOCTH;

» B BEPTHKAABHOM ITAOCKOCTH IIPOU3BOABHO.

[Ipyu ropu30HTAaABHOM MOHTAazKe€ CHUTHaAW3aTOPOB TOYKa CpadaThIBaHUA HAXOIUT-
cd IpuMepHO Ha paccrogHuu 11 mum (1) oT Kpad BHUAKU YyBCTBUTEABHOIO aaeMeHTa. [Ipu
YMEHBIIIEHUH ITAOTHOCTU H3MEPAEeMOM cpeabl 3TO pacCTogHUe yBeanmdmBaeTcd (2). Ilpu
YBEAUYEHUN IIAOTHOCTH H3MepdeMol Ccpeapl 3TO pacCcTogHue yMeHbHiaetrca (3)
(pucyHoK 51). PaccTossHHe OO0 TOYKU cpadaTbIBaHUA 3aBHCUT OT IMAOTHOCTH H3MeEpPsSeMOH

cpenbl IPpU BEPTUKAaABHOM MOHTazKe CUTHaau3aTopa (rabauna 12).

PucyHor 52 — 'opuzoHmanbHblil MOHMAIXK
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Tabaumna 12 — 3aBUCHUMOCTH PACCTOSTHUSA 10 TOYKHU cpabaThIBaHUS OT IIAOTHOCTH HU3Me-
PSIEMOM cpenbl IPU TOPU30HTAABHOM MOHTAaxKe CUTHaAu3aTopa

Ne IIAOTHOCTH H3MeEpPsIeMOH cpensl, PaccTosTHHe [0 TOYKH cpabaThIBa-
Kr/m3 HHUA, L, MM

1 750...1000 11

2 Menee 750 Boaee 11

3 Boaee 1000 Mesnee 11

2.15 MoHTaxXHBbIE TpeOOBaHHUSA

BHHUMAHHE!

Bue pesepByapa vAu TPyOOIIPOBOZA JOAKHO OCTABATHECS JOCTATOYHOE
CBOOOMHOE IPOCTPAHCTBO.

2.15.1 YcTaHOBKA H MOHTAaXX CHIHaAH3aTOpa

[lopsanok nelCTBUM:

1) ycTaHOBUTH CUTHaAU3aTOP TaKHUM 00pa3oM, 4TOOBI €ro MOXKHO OBIAO AETKO Jie-
MOHTHPOBaTh. TpedyeTcs obecneduTb CBOOOAHOE MPOCTPAHCTBO HIMpUHON 50 MM masa
CHATHA KPBIIMKU. HeoOXoauMo Takike IIPeayCMOTPETh AOCTATOYHOE IIPOCTPAHCTBO OAS
9AEKTPUYECKOTO ITOAKAIOYEHNSI CUTHAAU3ATOPa;

2) Ha[IeKHO yCTAaHOBUTH KPBIIIKY;

3) yOeguThbCs B TOM, YTO YIIAOTHHUTEABHOE KOABIIO CHIUT PABHOMEPHO, 3aTIHYTH Y

KPBILIKY KOpIlyca OAd IIOAHOM I€pMETHUYHOCTH.
2.15.2 3azeMAeHHE METAAAHYECKOI'0 Kopiyca

Bcerma 3a3zemMasiiTe KOPIIYyC B COOTBETCTBHH C HAIIMOHAABHBIMHU M MECTHBIMU
9AEKTPOTEXHUYIECKUMU HOPMaMH.

HawubGoaee a¢ppeKTHBHBIM METONOM 3a3E€MAEHHSI KOPIIyca SIBASETCS €r'o HeIlloCpesl-
CTBEHHOE IIOOKAIOYEHHE K 3a3€MASIOIIEH ITHHE C MHHHUMAABHBIM ITOAHBIM COIIPOTHBAE-

HHUEM.

BHHMAHHE!

He BHOCUTE U3MEHEHUH B CUTHaAU3aTOP.
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He nedpopmupoBaTh BUAKY CUTHAAH3aTOpa (PHUCYHOK 52).

Pucyror 53 — He degpopmuposams 8uNKY CUZHANIUIAMOPA
2.16 Kak o0pamiaTbCs C CHTHAAH3aTOPOM

O0paIaTbCs C CUTHAAU3ATOPOM CAEAYET C OCTOPOIKHOCTBIO (PUCYHOK 53).

Bec curHaamsaropa ypoBHS C TIKEABIM (pAQHIIEM U YIAHHEHHOW BHUAKOM MOXKET
OBITH O4YeHb OoabITUM. [lepen mepeHOCKOM, MOLTBEMOM M YCTAHOBKOH CHTHaAM3aTOpPa
YPOBHS HE0OXOAUMO ITPOBOAUTE OLIEHKY PHCKA.

CaenyeT NEepeHOCUTDH YCTPOUCTBA C YOAAMHEHHBIM UCIIOAHEHHEM O0€MMH PyKaMH U
He yAep3KUBaTbhb UX 3a BHAKH. [JAd CAaHUTAPHO-TUTMEHHUYECKOT'O MCIIOAHEHHUs CHUTHaAH3a-
TOP OOAXKEH IOABEPTaThCs CAHUTAPHOU 00paboTKe mepen yCTAHOBKOM, a oOpalaThCs C

CUTHaAHU3AaTOPOM HYZXKHO B CTPOIrOM COOTBETCTBHH C CAHUTAPHBIMHA Tp66OBaHI/ISIMI/I.

Pucyror 54 — ObpaweHue ¢ cueHanu3amopom
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2.17 PexoMEeHAAIlHH II0 YCTaHOBKE

PekomeHnmanuu 1o ycTaHOBKE:

- IPOTECTUPOBATH CUCTEMY IIPH ITOMOIIM MATHUTHOM KOHTPOABHOM TOYKHY;
- n30eraTh yCTAHOBKH BOAM3H OT MeCTa BXOJa JKUIKOCTH B pe3epByap y HAAUB-

HOT'0 OTBEPCTUS (PUCYHOK 54);

PucyHor 55 — MoHmaok cuzHauzamopa omHocumesnoHo mpybbl HANUBA

- n3beraTh CHABHOTO 3a0pBITMBAHUS BHAOK. YBEAHWUYEHHE BPEMEHHOH 3a/1epKKHU
CHH2KAET BEPOATHOCTDH CAYYAMHOI0O ITEPEKAIOYEHHNH,

- 00€eCIIeYuTh OOCTATOYHOE PACCTOSTHHE MEXKY OTAOXKEHUSMHU IIPOAYKTA U BHA-

- yOemuTbCsI B TOM, YTO IIPH YCTAHOBKE B pe3epByape He 00pa3oBaA0Ch IeAeh
BOKPYT BHAOK, TZ€ MOIKET COOUpPATBCA JKUAKOCTH. IJTO MOIKET IIPOHUCXOAUTH B CAydae
SKUJIKOCTEM C BBICOKOH BA3KOCTBIO M BBICOKOM ITAOTHOCTBIO;

- OOIIOAHUTEABHBIE MEPBI HCO6XOI[I/IMI:>I B TOM CAy4Yae€, €CAH YJacToTa IIPOU3BOA-
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CTBEHHBIX BHOpamuii 0AmM3ka K paboueit gacrore or 1400 mo 3000 Ity curHaam3zaTopa.

B aToM caydyae HEOOXOOMMO OOPATUTHCHA K U3TOTOBUTEAIO C 3aIIPpOCOM Ha IIOCTaBKY CHUT-
HAAM3aTOPOB CO CHEIIMaAbHBIM AHAalla30HOM BHUOpAIUH CEHCopa,;
- yCTAHOBKA YOAWHEHHOM BHAKH Ha OIOPHI I103BOALET IIPENOTBPATUTEL ee BHOpa-

IIHIO.

2.18 Onopsl OAST OONMOAHHTEABHOH (PHKCALIHH YYBCTBHTEABHOTIO
’A€MEeHTa

HpI/I HaAM4YHU CUABHOM BI/I6paHI/II/I HUAU MEIIAaAKH B €EMKOCTHU PEKOMEHAYETCHA BBI-
IIOAHUTH JOIIOAHUTEABHYIO CbI/IKC&lLII/IIO AANHHBIX YYBCTBUTEABHBIX 9A€EMEHTOB C IIOMOIIIBIO

oriop (pucyHoxk 55).

A

BHUMAHME! ing CTEPXHEBOIO
yybcmbumesnbHo2o 3eMesma
KDOHUWMeUH GoAxeH Obimb

usonupabax om sybcmbumensHozo
3nemexmal

Pucyror 56 — Onopbl, Heobxooumbsle Ot YONAUHEHHO20 UYBCMBUMEbHO20 d/lemeHma
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BHHMAHHE!

Hag CTEP2KHEBOTI'O uyBcTBUTEABHOTO 2aeMeHTa (HO) KpoHIITEHH
JOAKEH OBITH U30AHPOBAH OT YYBCTBHTEABHOTO 3AeMeHTa. MUHUMAaAD-

HOE PaCCTOSIHHE OT CTEHKH €MKOCTHU [I0 CTEP3KHS YYBCTBUTEABHOTO
3AEMEHTA IOAKHO OBITH He MeHee 150 MM

2.19 YcTaHOBKAa CHTHaAH3aTOpa B TpyOompoBoae

B TpybompoBoze CHUrHaAM3aTOp yCTaHABAUBATH TaKUM OOpa3oM, 4TOOBI BHUAKHU

pacrmoAaraAuchb NapasA€AbHO TE€YEHHUIO JKUIKOCTH (PHUCYHOK 56).

PucyHor 57 — YemaHoska cuzHanuzamopos 8 mpybonpogooe
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2.20 YcTaHOBKA CHFHAaAH3aTOpa B YCIIOKOHTEABHOH TpyOe

Jlasd KOpPEKTHOM paboThl CUTHAAU3ATOpPA B €MKOCTAX C CHABHBIM OypA€HHEM HAHU
IIOTOKOM 3KHJIKOCTHU CHUTHAAHU3ATOPBI CAELyeT YCTaHaBAUBATH B YCIIOKOUTEABHBIX TpPyOdax

(pucyHok 57).

Pucyror 58 — Yemaroeka cueHanuzamopa 8 ycnokoumesnoHoli mpybe
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2.21 MoHTaX BTOPHYHBIX Npeobpa3zoBaTeAeH

MoHTa>X BTOPUYHBIX IIpeobpa3oBaTeAeil IIPOU3BECTH CAELYIOIINM 00pa30M:

- YCTAaHOBHUTH CUTHaAAHU3aTOPbI HA MECTE 3KCIIAyaTalluu,

OTBEPHYTH BUHTBI U CHATH KPBIIIKY;

OTKPYTUTH 3aZ2KHMHBIC raifiku KabeAbHbBIX BBOJAOB A4 IIOAKAIOYEHHNA CHIHaAH3aA-

TOPOB;

HaAeTh 3asKMMHBIE FafiKU Ha KaOEAU CBA3U;

BCTaBUTL KabeAb CBSI3U B OTBEPCTHUE KabeAbHOTO BBOAA,

IOIKAIOYHTH CHUTHAAU3ATOPhI K COOTBETCTBYIOIIEH KAEMMHOM Koaomke X2 (X3,

X4, X5). [ToAIpHOCTh IOAKAIOYEHHUS 3HAYEHUS HE MUMEET;

BHHMAHHE!

KabeAb CBs3U 3a3€MASIETCS TOABKO CO CTOPOHBI CUTHaAH3aTOpa

- VIIAOTHUTH KabeAb, 3aKPyTUB 3a3KUMHYIO T'aliKy;

- pa3zeaaThb KUABI KabeAel HCTOYHUKA SAEKTPOITUTAHUS M BBIXOIHBIX CUTHAAOB;

- BCTaBUTBb KabeAU B COOTBETCTBYIOIME KabeAbHbIEe BBOIHI,

- TIOACOEANHUTE JKUABI K COOTBETCTBYIOIIIMM KOHTAKTaM KA€MMHBIX KOAOJIOK CO-
TAAQCHO CxeMe ITOOKAIOUeHUd (IpHaoxKeHUe /1) U YIIAOTHUTDH 3a2KUMHBIMU rafikaMuy,

- 3aKpPbITh KOPIIYC KPBIIIIKOMH.
2.22 AcnnoAb30BaHHE CHTHaAH3aToOpa

[TonroToBKa CUTHAAM3aTOPOB K PaboTe OCYIECTBAIETCS CAEAYIOIINM 00pa3oMm:

- BKAIOYUTE SAEKTPOITUTAHUE;

- IPOBEPUTH pabOTOCIIOCOOHOCTS 110 m1I. 2.3, 2.4.

B 1mporecce sKcoAyaTalMy CHTHAAH3ATOPBI HE TPEOYIOT HEIOoCPeaCTBEHHOTO
00CAYy>KUBaHUS.

3Ha4YeHHus BBIXOAHBIX CHTHAAOB MPH SKCIIAyaTalMU JOAXKHBI COOTBETCTBOBATD
ykazaHHbIM B r1. 1.4.3, 1.4.6, 1.4.14.

B mporiecce 3KCIAyaTanu CUTHAAU3ATOPBI IPOU3BOAST HEIIPEPHIBHYIO cCaMOaHa-
THOCTHKY TEXHHUYECKOI'0 COCTOSIHHSI C OTOOpasKeHHEM BO3MOXKHBIX HEHCIIPpaBHOCTeH Ha
CBETOBOM HHIUKATOPE:

- IPU 3arps3HEHUH YyBCTBUTEABHOTO 3A€MEHTA WHAUKATOP BKAIOYAETCS IIEPHO-
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OUYecKH c yacTtoToi He MeHee 4 't Ha BpeMmda He 6oaee 100 mc;

- IIPU TNIEPEKAIOYEHHUN CUTHAANU3ATOPOB B pexXUM «KOHTpPOAB» HHAUKATOP B CAydae
HUCITPABHOTO COCTOSIHUS CUTHAAM3aTOPOB IEPHUOANYECKU BKAIOUAETCS 4acTOTOH He MeHee
10 I

- B CAy4ae HEUCHPaBHOCTU CUTHAAU3ATOPOB MHAUKATOP BKAIOUAETCH IIEepUoaNYe-
cku ¢ yacroroii He MeHee 10 I'it Ha Bpema He MeHee 500 Mc ¢ mocaenyroied mays3oii He
meHee 500 mc.

[IpoBepka pabOTOCIIOCOOHOCTH CUTHAAM3aTOPOB B IIPOIECCe OSKCIIAyaTalllU
TIPOU3BOMNUTCS MATrHUTHBIM IEepPeKAloYaTeAeM ([IOCTOSHHBIH MArHUT IIOMHOCAT K OTMETKE
Ha KopIyce 6AOKa SAEKTPOHHOIO CUTHAaAU3aTOpPoB). CocTogHNE BBIXOAHBIX CUTHAAOB IIPU
3TOM JOAXKHO COOTBETCTBOBATE II. 1.4.6.

[Ipu HEOOXOAMMOCTH MOIYAb SA€KTPOHHBIH MOXKET OBITH 3aMEHEH IToTpeduTesreM

IIpH 3KCIIAyaTalvy. [lopsgaaok 3aMeHbI MOAYASI SAEKTPOHHOTO IIPEACTAaBAEH B II. 2.7.
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2.23 YupaBAeHHe AOTHKOH paboThI H BpeMeHEM cpabaThIBaHHS

C IIOMOIIBIO IepeKAIOYATEAST S1

Ha mnaare BBIXOHBIX CHUTIHAAOB YCTAQHOBACH IIE€EPEKAIOYATEAD S1 ¢ YEThIPbMHA

JABH2KKaMH.

[Tepekarouarean S1.1 u S1.2 U3MEHSIOT AOTUKY CpabaThIBaHUs BBIXOIHBIX PEAE

(CI/IFHaAI/I3aIII/IH HaAU4dIHUAgd HAHN OTCYTCTBI/ISI). ﬂOHYCKaeMBIC IIOAOZKEHHA HepeKAIO‘{aTeAefI

S1.1 u S1.2 npeacraBaeHbI B Tabaulle 13.

Tabauia 13 — [Noaoxkenue neperarodatreaeit S1.1, S1.2 neperarouaread DIP gaa curaa-

auzaTopoB ucnoaHeuuii P, P, PP, TP, A/P, BK, WH

IMoAoxkeHHe mepeKArodaTeAed S1.1, S1.2

nepexraroyaTeasa DIP

Aoruka cpabaThsIBaHHS

Peae 1 — curHaau3aIusgd HaAUIHSI

Peae 2 — curHaau3aIusg HaAU4IHSa

Peae 1 - curHasnsamnusa OTCyTCTBHUS

Peae 2 — curmaamuszaiyss HaAM4HST

Peae 1 — curmaanmuszaiyss HaAAUYHST

Peae 2 — curHaanzaiiysg oTCyTCTBUS

Peae 1 — curHaau3aiyg oTCyTCTBUL

Peae 2 — curHaanzanus oTCyTCTBUS
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[Ba mpaBbIX aBHKKa Ieperarodateas S1.3 m S1.4 obecrieuynBaroT H3MEHEHHUE
BpPE€MEHH YCTAHOBAEHHSI BBIXOJHOTO CHUTHAAA CUTHAAM3ATOPOB (BpeMsl 3aaep3kKKH) (Tab-
Aunpel 14, 15).

Tabauna 14 - IToaoxkeHue neperarodateseit DIP masg curHaAn3aToOpoB HMCIIOAHEHUH P,
P, PP, TP, A/P BK, WH

Bpemsa 3anmepixkH Bpemsa 3amepikkH
IoAoxkeHHe nepexrarodaTeaei DIP
(BHAKA), c (CTEPXXEHB), c
0.5 <3
2 >3;<5
5 >5:<10
15 >10;<20
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Tabamnma 15 - TloaoxkeHme mepekaroudatesedi DIP mgasg CUTHAAM3aTOPOB HUCIIOAHEHUH A,

Namur
Bpemsa 3anmepixkH Bpemsa 3amepixkH
IToAoxkeHHe nepexrarodaTeaei DIP
(BHAKA), c (CTEPXXEHB), c

0.5 3

2 5

5 10

15 20
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2.24 PeKOMEHOALHH IO IPHMEHEHHIO PEXXHMa HHBEPTHPOBAHHSA

BBIXOZHOI'O CHI'HaAa

CurHaau3aTopbl IPUMEHSIOTCS B CUCTEMaxX 3allUThl OT II€PEAUBA, OIIOPOXKHEHUS,
IIPEBBINIEHNS YPOBHS Pa3AMYHBIX KHUIKOCTEeH, 3alUThl HACOCOB OT CYXOTO XOoJa M Tak
Jaaee.

B 3aBucHMOCTU OT Ha3HA4YEHUs] CUTHAAW3aTOpPa U €ro BKAIOYEHHS B KOHTYPBI CHU-
creM PCY (pacnpeneaénHas cucrema ynpaBaeHus) uau [1A3 (cucrema npoTHBOaBapHUii-
HOM 3amIuThl) K CUTHaAHW3aTOpPaM IIPUMEHSIIOTCH pa3AWYHbIe TpeboBaHUS IO (POPMUPO-
BaHUIO BBIXOJHOTO CHUTHAaAad B CAyYae OTKAIOYEHUS JAEKTPONUTAHUA (IIPUMEHHMO AL
CUTHaAM3aTOPOB C BBIXOAHBLIMH CHUTHaAaMHU «CyxXoif KoHTakT — P1l, P2, PP, P). B sTom
cAydae Bcd cucTeMa (EMKOCTH, CUTHAAW3aTOPhI, HACOCHI, 3aIllopHasl apMaTypa — B IIEAOM)

JOAZKHA HepeﬁTPI B HanboAee 6€30I1aCHOE COCTOSIHHUE.
2.24.1 KOHTPOABb BEPXHEr0o YPOBHS JKHAKOCTH HAH IIEepEeAHBa

[Ipu OTKAIOYEHUH ITUTAaHUA Haubosee 0€30IIacCHBIM COCTOSTHHEM BCEH CHUCTEMBI SB-
AFEeTCd TO, IIPHU KOTOPOM EMKOCTH HE MOXKET I[EPEIIOAHUTBHCH, TO €CTh CHTHAAHU3aTOP
BEPXHEr0 YPOBHS ITOKaKeT HaAWdHe cpeabl (BHE 3aBUCHUMOCTHU OT €€ PeaAbHOT0 HAAMYHUSA
WAM OTCYTCTBHS), aBTOMAaTH3HUPOBAaHHAS CHUCTEMa VIIPABAECHHS TEXHOAOTHYECKHUM IIPO-
eccoM (manee — ACYTII) oTKAIOUHUT HacoChl U mepekpoeT 3PA (3aropHO-peryAupyoIyo
apMarypy).

B curHaauszatopax NpUMEHSIOTCHI 3ACKTPOMAarHUTHBIE PEAE€ C IIEPEKHUAHBIMH KOH-
TakTaMu NO u NC (SPDT - neperkaodateab S1.1 nepekatodareass S1 — cm. 1. 2.21).

Ecan 3aka3dyuk NPHMEHSET HOPMAaAbHO OTKPBITBIM KOHTAKT, TO IIPH OTCYTCTBHH
JKUIKOCTHU (IIOAOKEHHE «He cpabdoTas») Ha BBIBOABLI KATYIIKH PEA€ HAIIPSKEHHE He I1oJa-
HO, KOHTakKT NO ocraerca OTKpPBITBIM. [IpH 3allOAHEHHH €MKOCTH CpPenod M KOHTAaKTe
YyBCTBUTEABPHOTO DAE€MEHTA CUTHAAHW3ATOpa C HEW Hmpou3oiaer cpabaThbIBaHHUE CUTHAAH-
3atopa. Ha BEIBOABI KaTyIIKU peae OyZeT momaHo HamnpskeHue, KoHTakT NO craHer 3a-
KPBITbIM/ 3aMKHYTHIM.

B caydae oTKAIOUEHUS IUTAHUS CUTHaAU3aTOpa IIPU TaKOW KOH(UTYpalluu CHUTHAa-
AV3aTopa BBIBOABI KATYIIKH peAe obecTodarcs, U peae mepeiieT B OObIYHOE COCTOSHUE,
kKoHTaKT NO cTaHeT OTKpPBITBIM, CHUTHAAU3aTOP IOKaXKEeT OTCYTCTBHUE CpPeObl AazKe IIpU eé

Haanguu. COOTBETCTBEHHO, JaHHAas KOH(PUTYypAIUs ABAIETCH HEKOPPEKTHON U He obec-
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IIeYrBaeT IIepexoJa CHUCTEMbI B 0€30IIaCHOE COCTOSHUE ITPU OTKAIOYEHHU ITUTAHUSI CHUT-
Haau3aTopa.

[Ipu 3ammTe OT MHEPENOAHEHUS HEeOoOXOAWMO MCIIOAB30BAThH (PYHKIIMIO UHBEPCHH
BBIXO/THOTO CHUTHAaAa, KOTOPBIM OCYIIIECTBASIETCS BKAIOYEHHEM IIepBOro ABHMXKKa (S1.1)
neperarodaTead S1. Ilpu BKAIOYEHHH peXXMMa WHBEPCHUU IIPU OTCYTCTBUH H3MEPSIEMOM
cpenbl (moAokeHHE «He cpaboTaa») OyZeT IofaHO HAaIIpsKeHHe Ha KaTyILIKy PeA€ U KOH-
TakT NO craHeT 3aKpbITbIM/3aMKHYTHIM. [laHHOE IIOAOXKEHHE OyZeT COOTBETCTBOBATH
COCTOSIHUIO «HEe cpaboTas». KUIAKOCTH OTCYTCTBYeT. IIpHu MOCTHUKEHUH XKUAKOCTBIO UyB-
CTBUTEABHOT'O 9A€MEHTAa CUTHAAWU3ATOP IEPEeHIeT B COCTOSHUE «CcpaboTas». YYBCTBUTEAD-
HBIA SA€MEHT IIOTPYKEH B JKUJAKOCTBH, HAINpPSKEHHE C BBIBOJAOB KaTYIIKU peae OyaeT
cHaTO, KOHTAaKT NO craHeT pa3oMKHYTbIM. To ecTs B ACYTII 3aMKHYyTbI¥ KOHTAKT HH-
TEPIIPETUPYETCSH KaK OTCYTCTBHE KHUIKOCTH, PA30MKHYTBIM KOHTAKT KaK HaAWYHUE KUJI-
KOCTH.

B cayyae oTKAIOYEHUS IUTaHUYA CUTHaAAHU3aTOpa HallpsKeHHeE C BbIBOAOB KATYIIIKHU
peae OyZeT CHSTO, KOHTAKT cTaHeT pa3doMKHYTbIM, ACYTII moAyYHT CHUTHAA O HaAUYUU

KUOKOCTHU (TIepeArBe) 1 IepeBeaéT CUCTEMY B Hanboaee 6e30ImacHOe COCTOSHUE.
2.24.2 KOHTPOAB ONYCTOUIEHHSI EMKOCTH

CampIM 6e30macHBIM A9 CHUCTE€MBI BapHaHTOM B 3TOM CAydae IBAGETCS HEIOILy-
IeHHe oIrycrouleHusa. COOTBETCTBEHHO, IIPU OTKAIOUYEHHUH IUTAHUSA CUTHAAU3ATOP [OA-
KEH IIOKa3aTh COCTOSHHE «CyXO0», a CHCTeMa JOAXKHA MPHUHSATH COOTBETCTBYIOIIHUE MEPbI
II0 HEOIIYIIEHUIO OIIOPOKHEHUS €MKOCTH. [IpuMeHaa ToT ke caMblii KoHTakT NO mpu
OTCYTCTBHHU KHUIKOCTH HaIlpsKeHHe Ha oOMOTKax KaTyIIKH pese OymeT OoTCyTCTBOBATb,
KOHTaKT HaXOAUTCS B COCTOSHUM OTKPBIT/pa3zoMKHYT. [Ipy HaAM4YuU KUAKOCTU HaIIps-
JKeHHe Ha OOMOTKe KaTYIIKU peAe OyaeT ImomaHo, KOHTakT 3aMKHyT, ACYTII moayuaet
CUTHAA O HAAWYHH KUAKOCTHU. [IpH OTKAIOUEHHUH TUTAHUS OOMOTKH KaTVIIKH peae OyayT
obecroueHnl, KOHTAaKT NO craHeT OoTKpPBITHIM/ pa3oMKHYThIM, ACYTII nmoayuuT curHaa ob
OTCYTCTBHH KHUIAKOCTH, TO €CThb IIOAHOCTBIO aHAAOTHYHO PEAABHOMY OIIYCTOILIEHHIO €MKO-
CTH, IIPH KOTOPOM CUTHAAH3ATOP TAKXKE IIOKa3bIBAET «CyX0» U pa3dMbIKaeT KOHTaKT NO.

PekomeHganuyu o NPUMEHEHHIO PEKUMa HHBEPTUPOBAHHA BBIXOJHOIO CHUTHaAa

Ha CUTHaAu3aTopax C peAefIHbIMH BBIXOAHBIMH CHUTHaAaMU IIPUBEACHBI B Ta6AI/II_Ie 16.
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Tabauia 16 - [IpuMeHeHHe pexXuMa HHBEPTHPOBAHUS BBIXOAHOTO CUTHAAA Ha
CHUTHaAHU3aTOpax C peAEHBIMU BbIXOAHBIMU CUTHAAAMU

[lepeaun +

OmnycroiieHue -

3ammTa Hacoca OT CyXoro Xoaa -
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2.25 H3MeHeHHe YYBCTBHTEABHOCTH CHrHaAH3aTOpa HCIIOAHE-
Hua H100, B160 u B250

[TorozkeHHE IIEPEMBIYKH B pa3bEME «,HI/IaI"H.» AAd U3MEHEHHA 9yBCTBUTEABHOCTHU

II0Ka3aHO Ha pUCyHKe 58.

Pucyror 59 — HameHeHuUe uygcmeumenbHOCMuU CUZHAIU3AMOpa

_ 99 2
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2.26 PeryAupoBKa nmopora cpadbaTbIBaHHS

PeryanpoBka mopora cpabaTbhIBaHHs C IIOMOIIbIO AHUCKPETHOI'O PEryAdTropa Ocy-
IIECTBALETCA OAS UCIIOAHEHHUN CUTHAANU3aTOPOB C JUCKPETHOU PETYAUPOBKOM.

B 0AOKe 2A€KTPOHHOM YCTAaHOBAEH AUCKPETHBIH Peryadarop (pucyHok 59).

O

" BUBPOTSK
S V5POR

Pucyror 60 — ZJuckpemHulii peeysnsimop 8 b6oKke 31eKmpoHHOM
[Ipu BpallleHUHU CTPEAKU PETYAHMPOBKHU PETYAATOPA 10 YACOBOM CTPEAKE ITPOUCXO-
OUT OUCKPETHOE YBEAWYEHHE IIopora cpabaTbIBaHHs, IPU BpPAIllEHUHU HPOTHB YaCOBOHU

CTPEAKH — JUCKPETHOE YMEHBIIeHNe ITopora cpadaTeiBaHud (pUCyHOK 60).

@
4
,"5 F)

Bud Ho naHenu nuuebod

e S
&036‘

PucyHoxr 61 — luckpemHulil pe2yssimop
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2.27 A3MeHeHHe YYBCTBHTECABHOCTH CHIHaAH3aTOpAa HCIIOAHE-

Husa B450

2.27.1 IloaroroBKa

JAs TOATOTOBKHY HEOOXOIUMO:

- OIPENEAUTH IIAOTHOCTH KOHTPOAUPYEMOH cpenbl IpH pabodeil TeMmIiiepaType.
g ncrioanenusa B450 caenyeT MCroAp30BaTh MAOTHOCTH UMEHHO IIPH TEMIIEpPATypE [0
natoc 450 °C, a He IpU KOMHATHOU TEMIIEPATYPE;

- OTKAIOYHUTD SAECKTPOIIUTAHUE,

- 3a0A0KHPOBATh HCIIOAHHUTEABHBIE MEXaHU3MBbl, ITOOKAIOYEHHbIE K BBIXOY CHI-
HaAu3aTopa,;

- y0eauTheCs B OTCYTCTBHUHU MOAaBAE€HHS U B3PBIBOOIIACHON aTMOC(eEphI IIepern OT-
KPBITHEM KOPILyCa;

- CHSATH KPBINIKY 9A€KTPOHHOTO 0AOKa U 3a(PpUKCHUPOBATH UCXOMHOE ITOAOKEHUE
OUCKPETHOTO PETYASITOPA,;

- IPOBEPUTDH YHUCTOTY YYBCTBUTEABHOI'O dAeMeHTa. Buaka moakHa OBITH OYUIIIEHA

OT IIPOAYKTA, Harapa U OTAOXKEHUM.
2.27.2 A3MeHeHHE IIOAOXKEHHSI peryasaTopa

B HCHOAHEHHSX C OUCKPETHOH PEryAHPOBKOH IIOPOT H3MEHSIETCS II0OBOPOTOM
CTPEAKH PETryAsTOpa:

- II0 9YaCOBOH CTPEAKE — IIOPOT cpabaThIBaHUS YBEAUUYHUBAETCH,

- IPOTHUB YaCOBOH CTPEAKU — IOPOT cpabaTbIBaHUS YMEHBIIAETCS.

C TOYKU 3peHUd UyBCTBUTEABHOCTH 3TO O3HAYAET:

- YBeAWYEHHE ITopora COOTBETCTBYET YMEHBIIIEHUIO YYBCTBUTEABHOCTH. IOAS Cpa-
OarpiBaHUsS TpebyeTcss Ooaee CHABHOE BO3AeHCTBHE Cpenbl — OOAbIIAass MAOTHOCTBH HAU
boarpliree meMIIpupoBaHuE KOAeDaHUH;

- YMEHBIIIEHHE IIOPOoTra COOTBETCTBYET YBEAMYEHUIO YyBCTBUTEABHOCTH. CUTHAAU-
3aTop cpabaTbIBaeT IPU MEHBIIEM H3MEHEHUU IIapaMeTpoB KoAeOaHUN YyBCTBHUTEABHO-
ro 9AEMEHTA.

Peryagarop caenyer mepeMelaTh IIOCAEIOBATEABHO, II0 OJHOMY MUCKPETHOMY II0-

AOZKECHUIO.
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2.27.3 IIpoBepKa IOCAE KaKAOI0 H3MEHEHHS

[Tocae M3MeHEHUS TTOAOKEHUS PETYAITOPA HEOOXOIUMO:

- YCTAaHOBUTBH KpPBINIKY HAU OOECIIEYUTH pa3pell€éHHbIe yCAOBHA 0€30I1acHOTO
BKAIOYEHU,

- IIoJaTh HOMUHAABHOE HaIIPSXKEHUE TUTAHUS;

- BbIAEP2KAaTh BpeMd 'OTOBHOCTH CUTHaAU3aTOPA,

- IIPOBEPUTH CYXO€ COCTOSHHE. YyBCTBHTEABHBIH 3A€MEHT HaAXOAUTCS B BO3MyXe,
IIOAHOCTBIO OCYIIIEH M He KacaeTCs IIOCTOPOHHUX IIpeaMeTOB. BBIXOI MOAXKEH COOTBET-
CTBOBAaTb COCTOSIHUIO «Cpea OTCYTCTBYETY,

- IIOTPY3UTh BUAKY B KOHTPOAHPYEMYIO AU SKBHUBAACHTHYIO €¥ cpeny;

- yOeUTHCs, YTO BBIXOMHOM CHUTHaA U MHAUKAIIUS IIEePEelIAN B COCTOSHHUE «Cpena
IIPUCYTCTBYETY,

- OCYIINTH YYBCTBUTEABHBIN 9A€MEHT U yOeaUTHCS B YCTOHYUBOM BO3BpaTe B UC-
XOJHOE COCTOSHUE,

- IIOBTOPUTH IIMKA HECKOABKO Pa3, KOHTPOAUPYsS OTCYTCTBHE AOXKHBIX CcpabaTbl-
BaHUU U 3aBHCaHU4 BBIXOJHOI'O CUTHAAA.

Ecau curHaamzaTop He cpabaThIBaeT IIPU IIOTPYKEHUU, CAEAyeT YMEHBIIUTD II0-
pOT, TO €CTh YBEAUYUTHh UYBCTBUTEABHOCTh. EcAm HaOAIOZAIOTCA AOXKHBIE cpabaThIBaHUSI
B CyXOM COCTOSIHUH, IIPU HAAMYUH BUOpaAMU 000pPYyAOBaHHA, Ia30BBIX IIY3bIPHKOB HAU
OCTATOYHBIX OTAOXKEHHUH, IIOPOT CAEAYET YBEAHWYUTH, TO €CTh YMEHBIIUTH UyBCTBUTEAB-

HOCTB.
2.28 PeryAHpOBKAa FAYOHHBI IIOTPYXEHHS CEHCOPa CHTHAAH3ATO-

pa C IOMOUILIO NPOXOAHOro (hHTHHIA

MeTtomuka PETYAHUDPOBKA I‘AY6I/IHBI IIOTPYZKEHHA CCHCOpa CHTHaAHM3aTopa C IIOMO-

IOIBIO ITPOXOAHOTO (i)I/ITI/IHI‘a IIOKa3aHa B IIPHUAOXKEHHUHU XK.
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2.29 BO3MOKHBI€ HEHCIIPABHOCTH H METOAbI HX YCTPaHEHHS

Bo3MOkHBIE HEMCIIPABHOCTH IIPUBEAECHBI B TabauIle 17.

Tabamuma 17

HanmeHoBaHHE HEHCIIpAaBHO-

CTH, BHEIIIHEE NMPOSABACHHE H
AOIIOAHHTEABHBIEC IIPH3HAKH

1 BeIxogHbIE CUTHAABI HE U3MEHSIOT
CBOET0 3HA4YECHUA

2 Tok nmoTpebAeHNsT CUTHAAU3AaTOPOB
MmeHee 1 MA (meree 0,3 MA nag uc-
noaHeHust Namur)

BeposaATHass MpHYHHA

HapyLueHHe KOHTaKTa B AMHHHU
CB4A3U JAaHHOI'O KaHaAa

OTCyTCTBYET HaIpSKEHUE SAEK-
TPOIUTAHUS (CUTHAAN3ATOPHI HE
IOAKAOYEHBI)

Cniocob ycTpaHeHus

[TpO3BOHUTE U YCTPAHUTH HEUCIIPABHOCTH

npOBepI/ITB HaAUYHE SACKTPOITUTAaHHUAI,
yCTpaHuTh O6p]’:>IB AUHHH CB4A3HU

3 Tok moTpebaeHusa Goaee 23 MA
(6oaee 3,5 MA naa ucrioaHeHus Na-
mur)

Curnaauszatopsl 1 — 4 Heuc-

4 npukaTtop YpoBeHb 1 — 4 muraer IIpaBHBI

c yacrtoroii 2 I'ig

HapymeHHe KOHTaKTa B AMHHHU

CB43HU KaHaAa

5 BpIXOmHO# CUTHaA HE COOTBET-
CTBYET AEeHCTBUTEABHOMY 3HAYEHUIO
YPOBHS

6 HpH IIoga4e 3ACKTPOIIUTAaHUA HE
BKAIOY9AE€TCAd HHANKAITHUA

7 Tlpu nofayve SAEKTPOIUTAHUS HET
XapaKTEPHOT0 HU3KOYACTOTHOTO
3ByKa ‘-IyBCTBI/ITeAI)HOI‘O QAEMEHTA
(kpome CIIeITaAbHOTO HCIIOAHEHHUS
B450)

8 BrIXOomgHBIE CUTHAABI HE U3MEHSIOT
CBOEro 3Ha4YeHUsd, a MHAUKAIIUS pa-
borocriocobHa

MEHT

CI/II‘HaAI/IBaTOpBI HEHUCIIPAaBHEI

3aI‘pH3HeHI/Ie CUTHaAHU3aTOPOB,
CHUTHaANU3aTOPHBI HEUCIIPABHBI

3aI‘pH3HeHI/Ie CUTHaAHU3aTOPOB,
CUTHaAHU3aTOPHBI HEHUCITPABHEI

HeucnpaseH, IoBpexXaeH, 3a-

IPA3HEH YYBCTBUTEABHBIN dAe-

HemcnpaBeH 4yBCTBHUTEABHBIN
5A€MEHT, OAOK SAEKTPOHHBIHN

3aMeHUTh CUTHAAU3ATOPHI (IPOBEPUTDH YH-
CTOTY YyBCTBUTEABHBIX 9A€MEHTOB, IIPHU
HEO0O0XOUMOCTHU OYUCTHTH), 3aMEHUTH OAOK
3ACKTPOHHBIN

3aMEHUTh CUTHAAU3ATOPEI (IPOBEPUTH UK~
CTOTY YYBCTBUTEABHBIX SAEMEHTOB, [IPH
HEOOXOAUMOCTU OYUCTHUTH)

[Tpo3BOHUTE KabeAb U YyCTPaHUTh HEUC-
IIPaBHOCTH

yCTpaHI/ITL 3arpd3HE€HHuE, 3aMEHUTD 0AOK
SACKTpOHHBIﬁ, 3aMEHHUTH CUTHAAU3ATOPbI

3aMeHHUTDb 0AOK 3A€KTPOHHBIH (IIPOBEPUTH
SAEKTPOITUTAHHUE, BXOAHbIE KOHTAKTHI)

3aMeHUTh CUTHAAHU3ATOPE! (IPOBEPUTD YH-
CTOTY UyBCTBUTEABHBIX 9A€MEHTOB, IIPH
HEO0OXOIUMOCTU OYUCTHTH), 3aMEHUTH OAOK
3AEKTPOHHBIA

3amMeHuTh GAOK 9AEKTPOHHBIH (0TKaAUGPO-
BaTh OAOK SAEKTPOHHBIH)

IIpumeuaHrue — [Ipogepky YelOCMHOCMU AUHUU C8S3U NPOU3BO0UMb NPUBOPOM, PA3BUBAIOULUM

HanpskeHue Ha wynax He 6onee 6 B.

Hepequb KPHUTHYECKHUX OTKAa30B, BO3MOZXKHBIX OLINOOK II€pCoOHaAa, IIPUBOAAIIINX

K aBapHﬁHBIM pPeEXHMaM O60pyI[OBaHI/I$I, " JEHCTBUH, IIpeaoTBpallaroniX yKa3aHHBIC

OIITHOKH, IIpeicCTaBAEH B Tabauile 18.
Tabauiia 18

HaumeHOBaHHE HEHCIIPABHOCTH (OTKa3a)

IToBpexxaeHue 060A0YKH KabeABHOTO BBO-
na/ToBpexaeHne pe3b0OBBIX COeQUHEHHIH KabeAbHOro
BBOJA

Hapy1ieHrne repMeTHYHOCTH KOPITyca CUTHAAM3aTOPa

Hapy1ieHne 11eAOCTHOCTH YyBCTBHTEABHOTO 9AEMEHTA

MeToasnIl ycTpaHEeHHS

Heo0xXoauMo OTKAIOYHTH CUTHAAM3AaTOpP OT CETH U YCTPAHUTH
HEHCIIPABHOCTH IIyTE€M 3aMeHBI ITOBPEXKIECHHOr0 KabeAbHOIo
BBOZIA

Heob6xooyuMoO OTKAIOYUTL CUTHAAM3ATOP OT CETH U BBIBECTH
€To U3 3KCIIAyaTalllH, 3aT€M CB3aThCS C U3TOTOBUTEAEM

HCOGXOJII/IMO OTKAIOYUTHE CHUTHaAMU3ATOpP OT CETHU U BBIBECTH
€ro U3 SKCIIAyaTallkuu, 3aTEM CBA3aThCd C U3TrOTOBUTECAEM
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A HCKAIOYEHUsSI OIIMOOK IIEpCOHara HEOOXOAMMO BBIIOAHATH TPeOOBaHUA
HaCTO4IIIET0 PyKOBOACTBA U IIpaBuA yCTpoMCTBa SAEKTPOYyCTAHOBOK. B caydyae aBapuu u
HEWCIIPAaBHOCTH 000PYZOBaHHUS OOCAYKUBAIOIIHHE ITEPCOHAA AEHCTBYET II0 CXeMe AUKBU-
[Oalliy IIOCAEACTBUM, IIPUHATOU B 3KCIIAYATUPYIOIIEN OpraHU3aIlui.

2.29.1 IlapameTphI NPEAEABHBIX COCTOIHHH

CurHaam3aTop HEOOXOOMMO BBIBECTH H3 JKCIIAyaTAllUU II0 MOOCTUKEHUH IIpe-
JEABHOTO COCTOSIHHSI UAH ITPU BO3HHUKHOBEHUH KPUTHYECKOTO 0TKa3a 000pya0BaHUS.

[IpeneapHOE COCTOSTHHE OOOPYAOBaHUSA XapaKTEPHU3YeTCs HEIOILyCTUMBIMH IIO-
BPEXKIEHUSIMH, HPEIEeAbHBIM H3HOCOM AeTaAeil MAM COOPOYHBIX €IHMHUIL, IPU KOTOPBIX
CTaHOBUTCS HeOEe30ITaCHOM SKCIIAyaTalus o0opyZoBaHUs, HEOOXOauMa 3aMeHa HAU pe-
MOHT.

K npegeabHBIM COCTOIHUAM CHUTHAAHU3aTOPA OTHOCSTCS:

— necpopManii, BHUIAUMBIE IIOBPEXAECHUS, IMPENATCTBYIOIIHE HOPMAABHOMY
PYHKIIMOHHUPOBAHUIO;

— pa3pylIeHHe OCHOBHBIX MaTe€PHUAAOB, KOPPO3UOHHBIE ITIOBPEKIECHUSI,;

— HEHUCIIPAaBHOCTb KOMIIAEKTYIOIIIMX CUTHAAM3ATOPa, 3aMeHa KOTOPBhIX Ha 00BEKTE
HE IIPEAyCMOTPEHA 3KCIIAyATALlMOHHON NOKYMEHTAIIMEN Ha CUTHAAU3ATOD;

— IIOCTUIKEHNE HAa3HAYEHHOI'0 CPOKa CAYZKOBI.

HeoOxonmMbBIE B AOCTATOYHBIM ypPOBEHBb HAAEKHOCTH OOecredymBaeTCd 3a CUeT
IIPUMEHEHHUS CEePTHU(PHUIINPOBAHHOTO 000PyA0BaHMUd, MMOANEPKAHUSI ero B paboTocrocob-
HOM COCTOSIHHUH, COOAIO[E€HHS PEKUMOB OSKCIIAyaTalluU, CBOEBPEMEHHOTO MIPOBEIEHUS

TEXHHUYIECKOTO 06CAy}KI/IBaHI/IH.

2.30 MepsI 6€30MaCHOCTH NPH 3KCIAyaTallHH

WcToyHMKaMM OHNACHOCTH IIPHM SKCIAyaTalllMd CHTHAAW3aTOPOB dIBASIOTCH
SAEKTPUYECKHUH TOK U BBICOKOE NJaBA€HHE KOHTPOAUPYEMOH Cpesbl.

Bes3omacHOCTh 3KcHAyaTalivy obecriedunBaeTcss TepMETUYHOCTBI0O CUTHAAN3AaTOPOB
U HAZIE3KHOCTBIO UX KPEIACHUS IIPU MOHTaXKe Ha OOBEKTeE.

[lepen mneMOHTaXK€eM CHUTHAAM3aTOPOB HEOOXOAVMMO BBIKAIOYHTH HCTOYHUK
SAEKTPOIIUTAHUS U CHU3UTH OAaBA€HHE B pPe3epByape OO0 aTMOCHEPHOro, OCYIIHUTH
pesepByap (CHU3UTHL YpPOBEHb IKHAKOCTU HUIKE PACIIOAOKEHUS YyBCTBUTEABHOTO
9AEMEHTAa CHTHaAU3ATOPOB).

Hepez:l; IIOAKAIOYEHHUEM CHUTHAAHU3aTOPOB K HUCTOYHHUKY QACKTPOITUTAHUA
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IIPOBEPUTH HAEKHOCTb 3a3€MAEHUS CUTHAAU3aTOPOB, BXOAAIINX B UX COCTaB.

2.31 [IeHCTBHUA B 3KCTPEMAABHBIX CHTYAILHSX

Marepraabl U IOKPBITHS, IIPUMeEHAEeMbIe IIPHU U3TOTOBA€HUN CUTHAANU3aTOPOB, HE
MOTYT OBITH UICTOYHHUKOM I103Kapa U He MOAAeP>KUBAIOT TOpPeHUE.

[Ipu cobaromeHNN MpaBUA 9KCIAyaTalllM, IPUBENEHHBIX B HACTOSIIIEM PYyKOBOJI-
CTBe, CUTHAAWU3aTOPhl HE MOTYT OBITH HCTOYHHKOM BO3HHKHOBEHUS aBapHUHHOU cUTya-
LUH.

[Ipr BO3HHUKHOBEHHH 3KCTPEMAABHBIX CHUTyallUH IIPU SKCIIAyaTallMU CUTHaAU3a-
TOPOB, HaAIIPUMeED, IIPU IPEBBINIEHUN MaKCHUMaABHOTO pabodyero MJaBAE€HHs, HEOOXOIHUMO
[OeHCTBOBATh COTAACHO MHCTPYKIIUSM, IPUHSTHIM B 9KCIIAyaTHpPYIONIeHd opraHu3aIiui.

[Ipu 3KcnayaTalniiy CUTHAAM3aTOPOB BCE AEHCTBHS, COBEpIIIaeMble C CUTHAAM3A-
TOPaMH HAM HX COCTAaBHBIMH YacTaMU (IIpHeM-Ilepenada CHUTHAAH3aTopa IPH IKCIIAya-
Talluy, CBENEHHI O XpaHEHUU, KOHCepPBallUU U PAaCKOHCEpPBAIIUU, IIEPUOANIECKOM KOH-
TPOA€ OCHOBHBIX TEXHHYECKUX XapaKTEPHCTUK, HEHCIPABHOCTIX IIPH dKCIIAyaTalluU U

TaK /:LaAee) HCO6XO,C[I/IMO BHOCHTE B COOTBETCTBYIOIIIKE PA3AEABI IIAaCIIOpTAa.
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3 TexHH4YECKOe OOCAyXXKHBaHHE CHI'HAaAH3aTOPOB

3.1 HazmeXHOCTb ¥ HMPaABUABHOCTH Pa0OThI CHTHAAHU3ATOPOB MOTYT OBITH obecrie-
4eHBI IIPU YCAOBHUH UX IKCIAyaTaAIIUH COTAACHO HACTOLAIIEMY PYKOBOICTBY.

3.2 CurHaau3zaTopbl 00ECIIEYNBAIOT BO3MOXKHOCTL HENPEPBIBHON paboThl IEpPHO-
namu 1o 8000 y 6e3 HermocpeaCTBEHHOTO MECTHOTO OOCAYKUBaHUS M KOHTPOAsl. B mpo-
MEXKYyTKaxX MEXIy YKa3aHHBIMH ITEPHUOJAMH IIPOBOASITCH perAaMeHTHbIe paboThl B oObe-
Me, YKa3aHHOM B HACTOSIIIIEM PYKOBOICTBE.

3.3 K TexHUYEeCKOMY OOCAY:KHBAHHIO CUTHAAHU3aTOPOB OOIIYCKAIOTCH AWIIA, KMe-
IOIITHe HEOOXOAMMYIO0 KBaAu(UKAIIUI0, OOy4eHHbIe ITpaBHAAM TEXHUKH Oe30IIaCHOCTH U
M3YYUBIIIHE UHCTPYKIHIO II0 TEXHUKE 0e30IIaCHOCTH, YTBEPXKICHHYIO B YCTAaHOBACHHOM
IIOPSIAKE PYKOBOACTBOM 3KCIAYATAIIMOHHBIX CAY2KO, M M3YyYUBIIHE HACTOSIIEE PYKOBO/I-

CTBO.

3.4 Mepsbl 6e30mMacHOCTH

3.4.1 Tlepen mpoBeneHUEM TEXHUYECKOTO OOCAYKWBaHUS IPOBEPUTH MepPMETU-
HOCTBb CUTHAAH3aTOPOB U HANEKHOCTH KPEIIAEHHS BTOPHUYHOTO ITpeobpasoBaTeAs Ha 00b-
EKTe.

3.4.2 Tlepen HadaaoM pabOT MO TEXHUYECKOMY OOCAYKHMBAHHIO OTKAIOYHUTDH HC-
TOYHHUK JAEKTPOIUTAHHUS. 3allUTHOE 3a3€MAE€HHE KOpIlyca CHUTHaAu3aTopa HE OTKAIO-
4aThb.

3.4.3 Ilepen NTOAKAIOYEHHEM CUTHAAM3ATOPOB K MCTOYHUKY OSAEKTPOIIUTAHUS

IIPOBEPHUTHE HAAEXKHOCTD 3a3€EMACHHA CUTHAAN3ATOPOB, BXOAAIIIHNX B X COCTAaB.
3.5 IIopsaAAoOK TEXHHYECKOr0o OOCAYXKHBaHHSI CHTCHaAH3aToOpa

3.5.1 TexHu4yeckoe oOCAY>KHMBaHUE IIPU XPAaHEHUU BKAIOYAET B Ce0S y4eT BpeMe-
HU XpaHEHUS U COOAIO[EHHE MPAaBUA XpPaHEHHs B COOTBETCTBUH C TpeOOBAaHUIMH, yKa-
3aHHBIMU B paszneae 5.

3.5.2 [lepHOAWYHOCTH PETAAMEHTHBIX pPaboT yCTAaHABAMBAETCS 9KCIIAYaTHPYIO-

LIEH opraHU3alnred UCXoad U3 YCAOBUM 3KCIIAyaTallUH.
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3.5.3 Bunaper peraaMeHTHBIX paboT IIpuBeAeHbI B TabauIle 19.

Tabamuma 19
HauMeHOBaHHE IIPOBOAHMEBIX paboT IIpumevanHue

BHemrHUM ocMOTP 0,03 uea./u
YpaseHre BHEITHUX 3arpd3HEHUHN 0,05 uyea./u
[IpoBepka HAAMYHNA KPEIIEKHBIX AETaAeH 0,02 gea./q
OuuncTtka pa3bpeMOB 0,10 gyea./u
HN3mepeHne 5A€eKTPUYECKOTO COITPOTUBACHUS U30AIIIU 0,10 gyea./u
[IpoBepKka COCTOAHUS HAPYKHOIO 3a3€MAEHUA COCTABHBIX YacTeU 0,10 gyea./u
[IpoBepka paboOTOCIIOCOOHOCTH 0,10 ugea./q

3.5.4 [Ipu npoBeAEHUH BHELTHETO OCMOTPA IIPOBEPIOT:

- IPaBUABHOCTL O(DOPMAEHHUS ITAacClIOpTa Ha CUTHAAWU3ATOPHI (B paszngese HM3MeHe-
HUM, €CAU OHH UMEIOTCS, JOAXKHEI ObITh CAEAaHBI COOTBETCTBYIOIIHE 3AIIHCH);

- OTCYTCTBHE MEXaHWYECKHX ITOBPEXKICHUH;

- IIEAOCTHOCTBH KabeAel CBA3U (OTCYTCTBHE BUAMMBIX PE3KUX 3aruboB, 3aMITHH U
TaK Jasee, KOTOpble MOTYT IIPUBECTH K HapPYILIEHUIO IIEAOCTHOCTH 3AECKTPUUYECKUX IeIlei
U UX U30ASIIIUHN);

- YeTKOCTh HAAIUCeH, COOTBETCTBHE UX TPeOOBAHUAM COOTBETCTBYIOILIETO passe-
A2 PYKOBOZCTBA I10 9KCIIAyaTallUH.

3.5.5 YmaseHre BHEIIHUX 3arpsg3HEHUN, IPU HEOOXOOUMOCTH, IPOBOAUTCS C II0-
MOIIIBI0 BETOIIH, IIIeTKHU MAW KHUCTH CIEIMaAbHBIMH MOIOIIIMMHU pPacTBOpaMu (Boma C M0-
OaBA€HHEM MOBEPXHOCTHO-aKTUBHBIX BelecTB (I[TAB) ot 0,1 % mo 0,5 %), pacrBopamMu
YKCYCHOH HAU IIIABEAE€BOM KHCAOT, MOAy4YeHHBIMU pacTBopeHueM 100 r kucaoTel B 10 a
BO/IBI.

JomycKkaeTca HCIIOAB30BaTh [APYTHE CPENCTBa, IPUMEHEHHE KOTOPBIX IIPeny-
CMOTPEHO HOPMATHUBHO-TEXHUYECKUMHU JOKYMEHTaMHU, OEUCTBYIOIIMMH B yCAOBHSX 3a-
Kasa.

3.5.6 IIpoBepka HaaW4YUa KPEIEXKHBIX JAeTarel OCYIIECTBAIETCS BHEIIHUM

ocmoTpoM. [Ipyr HEOOXOAUMOCTH KPEIIACHUS ITOATIHYTh.
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3.5.7 TlpoBepKa KpemnaeHus KabeAe BTOPHIHOTO IIpeodpa3oBaTeAs BBIIIOAHAETCH
B CA€OYIOIIEH ITOCAEI0OBATEABHOCTH!

- OTKAIOYHUTH SAEKTPOIIUTAHHE BTOPUYHOIO IIpeodpa3oBaTeAd;

- CHSATB KPBIIIIKY BTOPUYHOIO IIpeodpa3oBaTead,

- IPOTAHYTh KOHTAKTbl KAEMMHBIX KOAOOK,

- YCTAaHOBUTH KPBIIIIKYy BTOPHUYHOTO IIpeo0pa3oBaTeAd.

3.5.8 H3mepeHHOE SAEKTPHUYECKOE COINPOTHBAECHHE H30ASIIIUHM B HOPMAaABHBIX
KAUMATHUYECKHUX YCAOBULAX MOAXKHO ObITH He MeHee 100 MOwm (rmpu HEBO3MOIKHOCTHU obec-
IIeYeHNd HOPMAaAbHBIX KAUMATHYECKUX yCAOBHUH — He MeHee 10 MOwm).

3.5.9 CocrosgHue HapPyKHOTO 3a3€MAEHUS COCTABHBIX YacTe€d CHUTHAAHU3aTOPOB
IIPOBEPUTH BHEIIITHHUM OCMOTPOM MECTa 3a3E€MAEHUS. 3a3€MASTIOIIIE BUHTHI TOAKHBI OBITH
3aTIHYTBIMH, MECTO MIPHUCOEAWHEHUS 3a3€MASIOIIEr0 ITPOBOAHUKA MJOAXKHO OBITH TIIA-
TEeABHO 3a4uIlleHO. [Ipu HeoOXOAUMOCTH 3a3€MALIOIEe BHHTHI ¥ MECTO IIPHUCOeIUHEHUS
323eMASIOILIETO ITPOBOAHUKA OYUCTUTH U CMa3aTh KOHCUCTEHTHON CMa3KOH.

3.5.10 INTpoBepKy paboTOCIIOCOOHOCTH MTPOBOAST 110 IIml. 2.3, 2.4.

3.5.11 B cay4yae OTpHIATEABHBIX PE3YABTATOB IIPOBEPKH PabOTOCIIOCOOHOCTHU
CUTHaAU3aTOPOB MIOIYCKAETCHd 3aMeHa MOOYA€HM 3A€KTPOHHBIX M3 COCTaBa OAWHOYHOTO
koMmriaekTa 3UII, rpynnoBoro kommnaekra 3UIT nam U3 KOMIAEKTa OJHOTHUITHBIX CUTHAAU-

3aTOpPOB CHAAMHU HOTpe6I/ITeAH.

BHHMAHHE!

MOILYAI/I SACKTPOHHBIE, KOMIIAEKTYIOIIIHME CUTHAANU3ATOPbI C OAHOTHUII-
HBIMHX YYBCTBUTEABHBIMHU SA€EMEHTAMHK OAHOI'O MCIIOAHEHHUA I1I0 BUAY
BBIXOOQHOI'O CUTHAaAQ, B3aHUMO3aMEHAEMBI

3.5.12 3ameHa MOAyASI SA€KTPOHHOTO MOAXKHA ITPOU3BOAUTHECHA B CA€AYIOIIEH II0-

CA€IOBATEABHOCTH.

OTKAIOYUTH SAEKTPOINTUTaHUE (TP HEOOXOTUMOCTH);

OTKPBITH KPBIIIKY CUTHAAN3aTOPOB;

OTKAIOYHUTDH OT MOAYAS SAEKTPOHHOTI'O ITIOAKAIOYEHHBIE PA3BEMEI,

BBIKPYTHUTB [IBA BUHTA KPEIAE€HUA U, IIOTAHYB 3a HUX, NEMOHTHUPOBATh MOAYAb
3AEKTPOHHBIHN;
- YCTAHOBUTBH HOBBIM MOAYAB 9A€KTPOHHBIN;

- COOPKYy IPOU3BOAUTE B 0OPATHOM IIOCAEIOBATEABHOCTH;
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4 KoHcepBalHsa (pacCKOHCepBalHsI, II€PEKOHCEP-
BallHA)

4.1 CurHaam3aTopbl IIOJAEKAT ITOCTaBKe IOTPeOUuTeAr0 6e3 ITpoBeneHUs KOH-
cepBaiiuu. KoHcepBallus COCTaBHBIX YaCTEX CUTHAAHM3aTOPOB MPOBOAUTCS TOABKO
IpU IIOCTaBKe CUTHaAu3aTopoB c npueMkoit PMPC, Ha 3KCIopT U 10 CIeIIMaAbHOMY
TpebOBaHUIO ITOTPEOUTEAST B COOTBETCTBUU C YCAOBUSMH IOTOBOPA IIOCTABKH.

4.2 KoHcepBalld COCTaBHBIX YacTel CUTHAAU3aTOPOB ITPOU3BOAUTCS C IIOMO-
IBI0 CTATUYECKOI'O OCYILIEHUS BO3[AyXa C IPUMEHEHHEM YEXAOB M3 IIOAUMEPHBIX IIA€-
HOK C pa3MmenieHueM B Hux cuaukaread 1o 'OCT 3956-76. Bapuaut 3ammter B3-10
B cootrBercTBUU ¢ 'OCT 9.014-78.

4.3 CurHaanu3aTopbl SKCIIOPTHOT'O UCIIOAHEHUS IIEPE]] YIIaKOBKOM IIOABEPralOT-
cd KoHcepBanuu no Bapuanty 3anmtbl B3-10 'OCT 9.014-78 ¢ mpuMeHEHHEM 4YeX-
AOB u3 mmoAudTHAeHOBOM MAEéHKU "OCT 10354-84 ¢ cuaukareaem 'OCT 3956-84.

4.4 Metonmpbl M CpeaCTBa KOHCEPBAIIMU U YIIAKOBKHU O00ECIIeYMBaIOT COXpPaH-
HOCTB COCTaBHBIX YaCTE€W CUTHAAHM3aTOPOB B T€YEHHE rAPaHTHUIMHOIO CPOKa XpPaHEHUS
0e3 mepeKoHCepBallUH.

4.5 llepekoHcepBald COCTaBHBIX 4YaCTEX CUTHAAH3aTOPOB, 3aKOHCEPBUPO-
BaHHBIX ITI0 BapuaHTy B3-10, 3akaiodaeTcd B YAaCTUYHOM BCKPBITUH BHYTPEHHEH
YIIAKOBKU U 3aMEHE OCYIIHTEASI C IIOCAEAYIOIIEN repMeTH3allueld BHYTPEHHEHN ya-
KOBKHU.

4.6 PackoHcepBallus COCTaBHBIX 4YacTe€¥ CHUTHaAHM3aTOPOB, 3aKOHCEPBHUPOBAH-
HBIX 110 BapuaHTy 3anmTbl B3-10, 3akarouaeTcs B pa3repMeTHU3alldd Taphbl, yoase-
HUU H30AGIIMOHHBIX TKaHEH, CHITHUH IIOAMMEPHOIO Ye€xXAa U yAAA€HHH MEIIOYKOB C

CHAHKAaAr€eA€EM.
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5 Xpanenue

5.1 CocraBHBIE YaCTH CUTHAAM3aTOPOB CAEAYET XPaHUTH 10 HaBECOM HAHU B
IIOMEIIIEHUSX, TZle KoAeOaHUus TeMIepaTypbl U BAAXKHOCTH HECYILIECTBEHHO OTAHWYA-
IOTCH OT KOAeOaHUM Ha OTKPBITOM BO3[yXe.

5.2 CocraBHBIE YaCTU CUTHAAU3aTOPOB Ha CKAAQE MOAXKHBI pa3MellaTbCsd KOM-
IIAEKTHO. TOBapoOCOIIPOBOAUTEABHAA U JKCIIAyaTAlMOHHAS MOKYMEHTAllHs JOAXKHA
XPaHUTBCSI BMECTE C CHTHAAU3aTOpPaMH.

5.3 B03MOXKHOCTb JaAbHEHINIEro yBEAHUYEHUsI CPOKa XpaHEHUsd [JOAXKHA OBITh
coraacoBaHa C NPEANPHUSTHEM-U3TOTOBHTEAEM II0 pe3yAbTaTaM pPEBU3UU, IIPOU3BO-
VMO 3a cYeT ImoTpebuTes.

5.4 TapaHTUUHBIA CPOK 3KCHAyaTallUH cocTaBadeT 24 wMecdlla C MOMEHTa
YCTaHOBKH CHUTHAAW3ATOPOB Ha AeHCTBYIONIEM OOBEKTe B IIpeaeAax TapaHTHHHOIO
CpoKa XpaHeHHs, 12 MecsdlleB — OAS 9KCIIOPTHBIX UCIIOAHEHHUH CHUTHaAu3aTopoB. ['a-
PaHTUUHBIN CPOK MOXKET OBITh IPOJAEH Ha COTAACOBAaHHBIN ¢ 3aKa34yHMKOM IIepHo[, B
5TOM CAydae rapaHTHHHBIN CPOK yKa3bIBaeTCs B IIACIIOPTE CUTHaAHW3aTOPA.

5.5 TapanTUM¥HBIA CPOK JKCIIAyaTallUd CUTHAAHU3aTOPOB, ITpeAHa3HAYEHHBIX
oas skcnayatTanuu Ha OMAD, cocraBageT 36 MecsileB C MOMEHTA YCTAHOBKHM CHUTHa-
AVI3aTOPOB Ha AefCTBYyIONIEM OOBEKTE B IIpefeAax TapaHTHHHOIO CPOKa XPaHEHUsT

5.6 B TeuyeHue rapaHTHUHHOIO CpoKa IIPEAINIpPUATHE-U3TOTOBUTEADb IIPOU3BOIUT
6e3B03Me3IHYI0 3aMeHY OTKAa3aBIINX CUTHAAN3ATOPOB.

5.7 l'apaHTHUWHBIN CPOK XpaHEHUS CUTHAAU3ATOPOB COCTaABASIET 36 MECSIIEB C

OJAaThI U3TOTOBACHUI.
6 TpaHCIIOPTHpPOBaHHE

6.1 TpancnopTupoBaHHE CUTHAAM3aTOPOB B yHIAKOBKE MpPEeAIPUITHA-
U3TOTOBUTEAS OCYILIECTBASETCH B KPBITOM TPAHCIIOPTE AIOOOr0 BHIA, B TOM YHCAE€ U
Ha caMOA€Tax.

6.2 Ilpu mepeBO3Ke SIIHMKOB C CHUTHAAM3aTOpaMU B KOHTEHHepax crocob
VKAQIIKHU FGITUKOB JOAYKEH HCKAIOYATbh BO3MOXKHOCTH HUX II€PEMEIIEHHUS BHYTPH KOH-

TerHepa.
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IIpuaoxkxeHnue A
(obs13aTEeABHOE)

YkKa3aHua no ohpOpMAEHHIO 3aKa3a CHTHAAH3aTOPOB

3akasHasg (POPMyAUPOBKA CUTHAAH3ATOPOB ypoBHS Bubparmonusix BUBPOTOK (VIBROTECH):

CuzHanuzamop yposHsi sub-
payuorHsli BUBPOTOK Y - H100 - 25- 321 - HT / 3/4 - BT - - 140 - -1 -1 - A-3H I'PBT.407713.001 TY
(VIBROTECH) -
11 13

12 3 4 5 6 7 8 14 15 16
1 Koucmpynmueuoe ucnonHeHue
[Inst 64308020 UCNOJIHEHUSL KOPNYCA NoJle He 3aN0JHSIIOm

MHHHY — kopnyc ymeHbUEeHHO20 pasmepa

2 Buo cuzHanusayuu
Y — cueHanuzayus Hanudus (omecymemaus)) cpedsl

YX — cueHanuzayus Hanuuus (omeymemsust) cpedol, emecmo X ykazams Koauuecmao mouek koHmposs (2 uau 3)

PC — cuernanuzayus paszdena cped (pazdenog cped) KUOKoCmos — JKUOKOCMb, 243 — KUOKOCMb — JIKUOKOCMb

TO — cueHanuzayus pazdena cped KUOKoCcmsb — meepoblii 0cadox

IT — cueHau3ayus npesbluleHUsL NLIOMHOCMbIO XKUOKOU cpedbl YCMAHO8/eHH020 nopoaa

3 Temnepamypa noumeonueye)uoﬁ cpeodul
H100 — om munyc 60 °C do nuuroc 100 °C (6e3 mensioomsooaq)

B160 — om munyc 60 °C do naroc 160 °C (c mennoomeodom)

B250 — om munyc 100 °C do naroc 250 °C (c mennoomeodom)

B450 — om munyc 200 °C 0o naroc 450 °C (¢ mensioomeodom)

4 MaxcumanvHoe pabouee daeneHue KOHMpPOIUpYemoii cpeosl
us3 ps10a 0,6; 1,0; 1,6; 2,5; 4,0; 6,3; 10,0; 16,0; 25,0; 40,0 MIla

5 Mamepuan xopnyca nozeﬂamot‘i 4ACMU 4YeCmeumesbHo20 NleMeHma cuzHanusamopa
Cunu 321 — cmanw 12X18HI10T (AISI 321)

Cl wiu 316 — cmanw 08X17HI5M3T (AIS] 316ti)

C2 unu 276 — cnniag XH65MBY (Xacmennoti C-276)

C3 unu 316L — cmanw 03X17H14M3 (03X17H14M2)

T— cnaas BT1-0

X — uHol mamepuan no mpebo8aHUI0 3aKaA3UUKA (YKa3bleaemcest 8He 3aKA3HOU POPMYAUPOSKU)

6 Cnoco6 npucoeduneHust

HT— wmyuep mpybHotl yuruHopuueckoli, mpybHoil koHuueckoll pesvboll u3 psioa G1/2";, G3/4", G1"; G1 1/2"; R1/2"; R3/4"; R1";
R1 1/2" (donycraemesi uroe)

HM — wmyuep ¢ HapysKHoU mempuueckoll pesvboli uz psioa M20x1,5; M27x1,5; M48x2 (donyckaemcsi uHoe)

HK — wmyuep ¢ koHuueckoll pe3vboii

HI'M unwu I'M — wmyuepHo-mopuyesoe hpucoeduHeHue (HaKUOHast 2alika ¢ mempuueckoti pesvboll)

HI'T unu I'T— wmyuepHo-mopuesoe npucoeduHerue (HaKuoHast 2atiika ¢ mpybHoU UIUHOpuUecKkol pe3bboil)

C ww @C— ¢pnarey no 'OCT 33259-2015

T unu T — ¢pnarey no F'OCT 33259-2015

E unu ®E— ¢pnarey no EN1092-1

[ unu &— gpnaney no DIN2526

A unu @A — cpnarey no ANSI/ASME B16.5

CC— ghnaHey ceobooHwblii no 'OCT 12815-80

CH unu CT - ¢hnarey, ceobodHwiii no N'OCT 33259-2015

CE — cpnarey c8ob600HbUi no EN1092-1

CO— ¢pnarey ceob00Hb il no DIN2526

CA — gpnarey ceobooHbili no ANSI/ASME B16.5

CB— csapra

CII— cheyuaibHoz0 UChOIHEHUS

7 Xapaxmepucmuxu npucoeouHeHusl

Tun pe3vbol (M27x1,5; MA48x2, G3/4", G1", G1,5" u max danee) das ucnoareruiic HT, HM, HK, HI'M, HI'T, HTK
IIpu 3aKkase cuzHanuzamopa ¢ paaHyesbim NPUCOEOUHEHUCM YKA3bLBAIOM.
Homunanorutii ouamemp (DN)/HomuranvHoe dasnerue (MIa)/ mun yniomHumenbHol NO8epxXHOCMU.
IIpu 3akase cueHauzamopa ¢ npucoeduHeHuUem ceapKoll ykassolearom pasmep nampyora, mm
8 Hanuuue u eud e3peleo3auiumet

H — uckpobe3zonacHas anieKkmpuueckas yens 80 83pbleoonacHol eazoeoli cpede (OEX ia IIC T6 Ga)

1
) s CUSHATU3AMOPOB 8 0OUENPOMBIUICHHOM ULU UCKPOOE30NACHOM UCHONHeHUU. DNeKMPUieckoe noOKIoYeHue 6bINOIHAEeMCs no-
cpedcmeom pasvema DIN ¢ canvrurom, obecneuusarowum 3awumnoe ucnoanenue kopnyca |P66/IP67 no FTOCT 14254—2015.
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HUT — uckpobesonacHas aleKmpuUeckas Uenb 80 83pbleoonacHoll 2a3oeoll u nuliesoli cpedax (OEx ia IIC T6 Ga/Ex ia IlIC T80°C Da)

B — s3publeoHenpoHuuaemas 06oioura 80 83puleoonacHoll zazosoti cpede (LEx db IIC T6 Gb)

BT — s3pwbigoHenpoHuyaemast obosouka U sauuma om gocniameHeHust nbliu obosouxamu (LEX db 11IC T6 Gb/Ex tb 11IC T80°C Db)

X — Hee3pbleozawuweHHoe ucnoiHeHue (npu 3aKase He yKkasbleaom)

Pl unu SPDT — penie ¢ 00HOU 2pynnoii neperitouarouiux KOHMaKmos

P2 — dea pene (01151 08YxXmoueuHblX CUZHAIU3AMOPOS)

PT— dea pene, cpabamuigarom curxpoHHo (DPDT)

PP — 0sa pene (00HO Ha YyposeHb, 8mopoe HA «asapuro)

Al unu 7/14 — cuna nocmositHHozo moka om 4 do 20 MA

A2 unu 8/16 — cuna nocmositHHozo moka om 4 do 20 MA

A3 unu 4/20 — cuna nocmosiHHozo moka om 4 do 20 MA

A4 (X1/X2) — cuna nocmosiHHozo moka om 4 0o 20 MA, 3HAUeHUS CUbL MOKA NOJIOIKEHUSIM «cpabomasy U «He cpabomasy ykasvléa-
romest 3aKasuuKom

A2H, A3H, AA4H — cuna nocmosihHo2o moka om 4 9o 20 MA ¢ 0onostHumetbHbM 8blX0OHbIM CUZHAIOM No uHmepdgpeticy BELL-202 ¢
npomorxosiom HART

A3H — 8blxodHoU cuzHa A3 ¢ 00ONOSHUMEIbHbIM 8bIXOOHBIM CUzHAIOM no uHmepdgeticy BELL-202 ¢ npomorosom HART
Namur — sbxooroti cuenanr Namur no IEC 60947-5-6-2000

WH — 6ecnposgooroii gbixodHoli cueran no cmanoapmy IEEE 802.15.4 WirelessHART (IEC 62591)

LIC — uyugpposoii 8bixooHol cuzHan no RS-485

TP — NPN/PNP mparsucmop

TP3 — NPN/PNP mparsucmop, mpexnpogooHast cxema NOOK0UeHUs

TP5 — NPN/PNP mparsucmop, ¢ snekmponumaHuem CuzHaIU3amopa no omoesibHoMy Kabeato

A/ P — cuna nocmosiHHozo moka om 4 0o 20 MA ¢ 0onosHUMEeNAbHbIM peneliHbimM 8bIX0OHbIM CUZHASIOM

Namur/ P — ebixodHoti cueHan Namur no IEC 60947-5-6-2000 ¢ donosiHumebHbiM peseliHbiM 8blX00HbIM CUZHAJIOM
BK — meepdomenbHoe pesie HenocpeocmeaeHHOoU KOMMYMayuu Hazpy3Ku

X — cneyuanbHoe ucnoaHeHue no 8udy 8blX00H020 CUZHANA

T — xecmruil
I' — 2ubkuii

11 Ypoernu cpabamuleanusi, mm (8 coomeemcmeuu @ mpebogaHusimMu  2abapumHblx  uepmerkell
(npunoskerue B), 0a5 cueHAIU3AMOPO8 C HECKOAbKUMU MOUKAMU KOHMPOasL yKasbiearom uepes /"))

1 — sunka 0as KudKUx cped
2 — susika 0151 cblnyuux cpeo
3 — cmeprkeHb 05 HKUOKUX cped
4 — cmepoKeHb 01 coblnyuux cpeo

13 Konuuecmeo mouex KOHMpOsisi

1 — ons uyscmeumesbHbLX 91emeHmos ucnoareHuii 1 unu 34
1, 2, 3, 4 — dna uyecmeumenbHbIX 21EeMEHMO8 UCNOSIHEeHUSL 2

14 Konuuecmeo kabenvHoix 6600068
1 unu 22

15 Buo npuemxu (npumeHsiemocma)
X — 0bWenpombluLIeHHO20 UCNOHEeHUs. (npuU 3aKase He YyKasblearom)
M — ona npumeneHust Ha Kopabasx u cydax (npuemia PMPC)

O — 0das npumeHeHus 8 cpede 2a3006pa3H020 KUCA0poOa
A — ona npumereHust Ha OHASD

16 Knacc 6esonacrnocmu no HIT-001-15 unu HIF022-173
2H, 2HY, 3H, 3HY, 4H (nose 3anosHsiiom npu 3aKase cuzHanaudamopa ot npumerHeHus Ha OHAD)

1 [ns cuzHanuzamopog ¢ 00HOU MouKol KOHMPOJSL YKA3bleaom OAUHY nozpyxaemoll uacmu, Mm. JauHy noepyrkaemoil
yacmu donyckaemest Yykasbleame 8 UHbIX eOUHUUAX USMEPEHUT.
2) [fonyckaemcst O0ONONHAMbL 3AKA3HYIO HOPMYAUPOBKY CUSHAUIAMOPA UHGOpMaAyuell O mune npumeHsiemozo

KabenbHo20 6600a NO HOMEHKLAMYpPE NPeONPULMUSIL-US20MOSUMESL.

3 B cyuae Heobxooumocmu yrasaHust rsiaccos 6e3onaCHocmu, Kaccoe npoeKkmuposaHust uiu  Kjacca obecneueHus
rauecmea no uHolm CmaHdapma_M, OMUYHbIM OMm YKA3AHHbLX, UX C./le()yem yrassvleamo 8 pa30€]le 16 uepes pasde]lumejlebLii
sHaK «/».
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3akaszHasg (POPMYyAHPOBKA BTOPHUYHOTO IIpeoOpa3oBaTeAs:

IIpeobpazosamensv emopuurobLii BIT - 1 1 - - [A - [PEN- - A - su I'PBT.407713.001 T¥
2 3 5 6 8 9

2 Obwee Konuuecmeo mouexk KOHMpons (pene)

3 IIapamempol 3neKmponumaHust

1 — nanpsikerue nepemerrozo morka 220 B 50, 60 unu 400 I'y
2 — HanpskeHue nocmositHHo2o moka 24 B

H — e3puleozaujuuieHHOe UCNONHEHUE
[Ins Hee3pbleo3aUUULEHHO20 UCNOIHEHUS. NOJle He 3ANOJIHSIOM

5 Bud éx00H020 cuzHana

A — cuna nocmositHHozo moka om 4 0o 20 MA (MUHUSL 0151 NOOKFOUEHUSL 08YXNPOBOOHAS)

H — HanpsokeHue nocmostHHozo moka om 0 0o 24 B (quHus 0151 NOOKIHOUEeHUS. MPexnpo8ooHAsl)
Namur — cuna nocmosinHozo moxa om 0,5 do 6 MA npu HanpskeHuu anekmponumanus 8,2 B
X — cneyuanbHoz0 UCNOAHEHUSL

(0o208apusaemes 8He 3aKaA3HOU POPMYAUPOBKU)

6 Buod ebLx00H020 cuzHana:

P — peneliHblii (cyxoli koHmakxm)
1l — yudgpposoii no RS-485
X — cneyuanbHblli (0208apusaemest 8He 3aKA3HOU hOPMYAUPOSKU)

HA — HacmeHHbLl antomuHuesslil
DIN — na DIN-petixy
C — cneyuanbHblil (no 3arxasy)

8 IIpumeHsitemocmo
X — cueHanuzamop ¢ npuemrkoii OTK (npu 3arxase nosie He 3anoaHsIiom)
A — dnsa npumereHust Ha OHAD
M — cuenanuzamop ¢ npuemkoii PMPC
P — cueHnanusamop ¢ npuemroii PKO

9 Knacc 6e3onactocmu no HIT-001-15 unu HIF-022-17:

(noste 3anosHsIIOM NpuU 3aKa3e CU2HAU3AMOopPa 0t npumeHeHust Ha OHAS)
2H, 2HY, 3H, 3HY, 4H

ITpumeuarnue — B cayuae HEobX00UMOCMU YKA3AHUSL KAACCO8 6@30NACHOCMU, KAACCO8 NPOEKMUPOSAHUSL UU
Kaacca obecneueHus Kauecmea no UHbIM cmaHoapmam, OMAUUHbIM 0M YKA3AHHBLX, UX credyem ykassvleams 8 pasoesie 9 uepes
paszdenumenvHblil 3HAK /».

IIpuMep 3alIHCH CHTHAaAH3aTOpa IIPH 3aKase C IpeobpazoBaTeAeM BTOPHYHBIM:

Curnaausarop ypoBHa Bubpanuonnsiii BUBPOTOK (VIBROTECH) I'PBT.407713.001 TY B cocraBe:

1. Curnaau3zarop ypoBHa Bubparnmonusiii BUBPOT3K (VIBROTECH)-Y-H-25-C-HM/27x1,5-U-A1-T500-1-1-1 —
2. I[IpeobpazoBareasb Bropuunbii BII-111-M-A-P-HA — 1 mrT.

3. Kabeab cBs13u 54 M — 2 1ir.
4. Kabeaw cBa3u 10 m — 2 mrr.
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AAabTepHaTHBHasA (popMa 3aIHCH IIPH 3aKa3e

CurHanusaTtop ypoBHa BubpauuoHHblin BUEPOTIK -
-Y-M-B-X-1(80) - HM/M27x1,5 - 25 -B160-321-MN-Al1-1-BKH -0 - 600 - MY

1

yn

PC
YC
TO

1(X1)

HM
HT
HK
™
rT
®C
T
OE
o0
DA
cC
CT

2 Bl 9 5 6 7 8

HazHaueHue

CUrHANM3auMs HANNUNA/OTCYTCTBUS MULKMX Cpes
CUFHanNM3aumnsa HanMUMA/oTCYTCTBUSA UOKUX Cpea:
CEHCOop C NOAOrPEeBOM

CUrHanNM3auwnsa pasgena ypoBHA XUOAKWX cpej,
CUrHANM3auna HANUYNA/OTCYTCTBUA ChINyYMX Cpeq
CUrHanM3auwWs pasgena Cped WAKOCTb — TBepAblii
0cagok

McnonHeHue

MOHOBMOYHOE UCMNoNHEHWE
MCMNOJSIHEHME C BTOPWYHDBIM npeobpasosatenem
(Mpuno»<nTb Kog 3aka3a Ha npeobpa3sosatens Bl)

McnonHeHue ceH copa

BUNOYHbIW (419 MKUAKKMX cpea)

BUNOYHbIN (pasmMep rpaHyn 4o 2,5 mm)
BUNOYHbIW (DasmMep rpaHyn 4o 7 Mm)

BUINOYHbIW (63 orpaHmnyeHmnd ro pasmepy rpaHyn)
CTep»XKHeBOW (63 orpaHmMyYeHIs o pasMepy rpaHyri)

Tun ceHcopa

»ecTtkui (go 6000 mm)
rubkuin (go 8 000 mm)
cneu. NCNoNHeHWe (yKa3aTe BHE K044 3aKa3a)

MNonHasa aonuHa ceHco pa

X1 — paccrosiHue B MUNNIMMETPax OT YNNOTHN-
TernbHOW NOBEePXHOCTU NPUCOeANHEHWNS A0 KOHLA
ceHcopa (cpabaTtbiBaHMe Mpur NMOrpy <eHni Ha 7mm)

Tun noaKNKYeHUsa K npoueccy

pe3bboBoe, Hapy»KHan MeTpuyeckas pesbba
pesbboBoe, Hapy»kHana TpybHas pesbba G
pe3bboBoe, Hapy»KHasa KoHMYeckas pesbba NPT
HaKMgHas raika, MeTpuyeckan pesnba
HakugHas ravika, tpybHas pessba G
c¢onarHuesoe no NOCT 12815-80

c¢nanuyesoe no NOCT 33259-2015
cdonarvuesoe no EN1092-1

tnanueBoe no DIN2526

cnaruesoe no ANSI/ASME B16.5
cBobogHbIv thnarey no NMOCT 12815-80
ceobogHbii dhnarHey no NOCT 33259-2015

9 10 s M2 ES 14 iy e
CE ceobogHblii hnaHey no EN1092-1
CO  ceBobogHbiii hnaney no DIN2501
CA  ceobogHbiii pnarey no ANSI/ASME B16.5
CB nartpy6ok nog npuBapky
X crneu. MCNoNHeHWe (yKa3aTh BHEe KOJ4a 3aKka3a)
77 MapaMeTpbl NoAKNKYEHUA K Npoueccy
Lna onaHuessix coeguHeHmni (npumep — 50/16/B):
XX/ HOMWHanbHbIWN gnameTp
XX/ HOMWHanbHoe fasneHuve
XX uvcnonHeHne ynnoTHUTENIbHOW MOBEPXHOCTN
[na pe3pbosbix coeguHernid (npumep — 27x1,5; 17):
XX pasmep v war pesbbbl
[na npuBapHbix coeguHenrnid (npumep — 50; 27):
XX Hapy»HblId gnamMeTp B MM WK AOAMaXx
8 MakcumanbHoe pabouee faBneHue
16 16 krc/cm?
25 25 krc/cm?
40 40 krc/em?
63 63 krc/cm?
100 100 krc/cm?
160 160 krc/cm?
250 250 krc/cm?
O(X) cneu. ncnonHeHWe No cornacoBaHuio
(ykazate 3HavyeHme B krc/cm2 Bmecto X)
9 TeMnepaTypa KOHTPONUPYEMON cpeabl
H100 ot -60 go +100°C
B160 ot -60 go +160°C
B250 ot -100 go +250°C
B450 ot -200 go +450°C
T(X) cneu.uWcnonHeHne No CornacoBaHuIO
(emecto X yka3aTte gmanasoH Temnepatyp 8 °C)
10 MaTepuan geTanei, KOHTaKTUPYIOLWMX
CO cpeaoun
321 12X18H10T/316/316L
316L 03X17H14M3/316L
276 XH65MBY, Xacrennoi C-276
943 06XH28MAOT
BT1 cnnaewl BT1-0
X cneu. ncnonHeHue (ykasatb BHE KoJa 3axa3a)
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UL, AN

il Hanuure 1 Bna B3pbIBO3aLWUTDbI
(0] HEB3PbIBO3aLNULEHHOE NCNONHEHNE
n nckpobesonacHaa uenb 0Exia lIC T6 Ga
B B3pPbIBOHENPOHKWL2eMan obonovKa
1Ex db lIC T6 Gb
BT B3pPbIBO33LLMLLEHHOE UCMONHEHWE Ana paboTbl B
nbineebix 30Hax 1Ex db IIC T6 Gb/Ex tb IIIC T80° Db
MT  wnckpobBesonacHas uenb ana paboTbl B NbNEBbIX
30Hax OEx ia lIC T6 Ga/Ex ia llIC T80°C Da
12 Bupa BbIXOQHOro cUrHana
P1 OOVH penenHbli, He3aBNCUMbIW NepeKnYatowmni
KOHTaKT SPDT (To/1bKO 41151 CMIHA1M3aTOpOB
¢ 1/ To4KOM KOHTPOAS)
PP penerHbi, 4Ba HEe3aBUCUMbIX MEPEKTYaOWMNX
KoHTakTa, SPDT+curHanmsauna NcnpasBHOCTY
(TONBKO A/18 CMIrHanM3aTopos € 1M TOYKOI KOHTPO-
115)
PO penenHbir, Ba CO3aBUCMMbIX MEPEKTYaoLWMX
koHTakTa DPDT (To/bK0 a1s curHaam3aTopos ¢ 14
TOYKOM KOHTPO/IS)
TP TpaHanctop PNP/NPN 9,6...35B noct. Toka
TP3 Tpanamctop PNP/NPN, 3-x nposogHaa cxeMa
nogKNKYeHnA
TPS Tpanauctop PNP/NPN, 5-11 npoBogHas cxema
nogxKNKYeHn\
NAMUR NAMUR no IEC 60947-5-6-2000
Al DUCKPeTHbIM 7/14 MA, 2x-NpoBoaHbIA
A2 OUCKpeTHbIN 8/16MA, 2X-NpoBogHbii
A3 DUCKpeTHbIM 4/20 MA, 2x-NpoBOAHbLIA
A2H puckpeTHbl 8/16MA + HART, 2x-npoBogHbii
A3H OncKkpeTHbii 4/20MA + HART, 2x-npoBoaHbIi
LIC cTaHgapT RS-485, npotokon Modbus RTU
X creu. ncnonHeHue (yKasaTe BHE KO4a 3aKa3a)
13 KonuuecTtso KabenbHbIX BBOOOB
1 1 BBOp,
2 2 BBOOA
14 Twun KabenbHbIX BBOAOB*
BKH M20x1,5 ona HeBpPOHMPOBAHHOTO
Ka6enqa 6,5 ...11,7MM
BKM15 M20x1,5 ana HeOpOHMPOBAHHOTO
Kabens 6,5 ...11,7mMM B MmeTannopykaee [ylb
BKM20 M20x1,5 ana HebpoHMpoOBaHHOIo Kabens
6,9...13,9MmmMm B MmeTannopykase Oy20
BKBEOM M20x1,5 ¢ 4BOWHBLIM YNNIOTHEHUEM ANA

6poHupoBaHHoro kabena 9,5 ... 159 MM 1
ouameTpoM 6e3 6poHn 6,1 ... 11,7MM

OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
HOpunmueckuit agpec: 390000, Poccus, . Psizans,

yi1. MasikoBckoro 1A, momer. 51

MouToBniit aapec: 390023, r. Ps3ans, a/s 55

Temn. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

WHH 6230072201, KIIIT 623001001

BKBOAB M20x1,5 c pBOMHbBIM YNIOTHEHWNEM OIS

3r

15

» TZO

16

XX

17

230

A d I

X

6poHnpoBaHHoro kabensa 12,5 ... 20,9 MM 1
AnameTpom 6e3 6poHM 6,5 ... 13,9 MM
oTBepCcTMe Nnog KabenbHblA BBOL 3ar/yLIEHO
creu. NCNOJTHEHWE (YKasaTe BHE KoAa 3aKkasa)

Bua npuemMku

c npuemkon OTK
¢ npuemkon PMPC
c npuemkon PPP
ona OAD

Knacc 6esonacHocTu no HIM-001-15,
HM-022-17, HM-016-05, HO2-020101-112
yKasaTb Heo6X04MMBINA KNacc U3 nepeydHs

4, 4H, 3, 3H, 3HY, 2H, 2HY (yxazeizacTcs npu
HeobxoammocTuy)

MnoTHoCTb U3MepsieMoil cpeabl

BMecTO X yKasaTb NIOTHOCTb Cpeabl B Kr/M3,
(daHHblid napaMeTp 0693aTe/IbHO YKa3biBaeTca
TONIbKO ANI5 KUAKMX CPEA C MAOTHOCTLIO MEHEE
600 kr/M. Ans ucrionHeHns BUBPOT3K-PC
HeoBX0AMMO Yepes «/» yKasaTb MIOTHOCTH ABYX
Kugrmx cped, Hanpumep 890/1000)

,D,OHOHHHTeanbIe onunMu

Hanps»eHre nutaHna 2308

KOPIMYC 3MEKTPOHHOIO 6/10Ka K3 HEPXaBEeIoLLIEeM CTanm
MOBOPOTHbIA KOpMyc

3aWMTa oT MMNYbCHbIX NepeHanpsa»xeHnii (Y3UIM)
rasoHenpoH1LAEeMOe YNIFIOTHEHNE MEXKAY CEHCO-
POM U KOPMNyCcoOM JaTunKa

APYron (yKkasaTe BHE Koda 3aKa3a)

*Ecnu HeoBX0AMMb! PasHLIE THMbl KabebHbIX BBOAOB,
TO C/IEAyeT yKazaTe Kodbi depes «/». Hanpumep, BKH/
BKM15.
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u/ann

Bropu4uHbIK npeobpa3soBaTenb
TOK-BI

BropuuHbie npeobpasosateny TIK-BlN npegHasHaveHbl
ONA yaaneHHOW NHAMKaLMKW TEKYLLLero COCTOAHUA Nprubopos
KOHTPONA YPOBHSA, a TaKxKe 418 npeobpasoBaHMa 3HaYeHWiA
aHaIoroBOM CUrHana oT MOHOBNOYHbBIX JaTHMKOB U NepBUY-
HbiX NpeobpasoBaTesier B AUCKPETHBIE BbIXOLHbIE CUrHANbI
TUMa «CyXOW KOHTaKT». BbinyckalTca B ABYX OCHOBHbIX BU-
nax: B antoMuHreBom Kopnyce IP54/IP65 pna HacTeHHoro
MOHTa»ka 1 B nnactukoBom kopnyce IP20 gna MoHTa)ka B
wmTax ¢ kpenneHmem Ha DIN-peiiky.

®dopmMa 3anucu npu 3aKase BTOPUYHOro npeobpasoBartens

BTopuyHblii npeobpasoBaTtens BIM - A - 2(3/1) - 230 - O - P4 - BKH - BKM20 - O
il 2 3 44 5 6 iz 8

BKBOM M20x1,5 ¢ LBOMHbBIM YNNOTHEHWEM ANSA
6poHupoBaHHoro kKabens 9,5 ... 15,9 MM 1
ovameTpom 6e3 6poHn 6,1 ... 11,7MmM
M20x1,5 ¢ 4BOMHbIM YN/IOTHEHWEM AN
6poHupoBaHHoro kabena 12,5 ... 20,9 Mmm 1
nounaMeTpom 6es 6poHn 6,5 ... 13,9 MM
oTBepcTne Noj KabenbHbl BBOA 3arfyLweHo
cneu. UCMoJIHEHWE (YKa3aTb BHE KOAa 3aKa3a)

1 MaTtepuan Kopnyca

NUTOW aniOMUHWIA (CTaHgapT)
NMacTUKOBbIM Kopnyc, Kpennenune Ha DIN-peliky
crney. MCNONMHEHME (yKa3aTh BHE KO4a 3aKa3a)

X 3dPp

BKBOB

2 KonuyecTtBo AaTUMKOB U TOMEK KOHTpoONs
Ha KaablA gaTymk* ar

X(X1/../X8) yKkazaTb KONMYECTBO NOAK/MIOHAEMDBIX 4ATHAKOB. X

3 MapaMeTpbl SneKTPONUTaHUA 7 Tun KabenbHbIX BBOAOB ANA CUrHaNbHOro
230 230B,50Tlwu, 60y U NUTaloLwero Kabenem***
24 24B 3aM0NHAETCS aHanorM4YHo ¢ . 6

Hanuuue 1 BUA B3pbIBO3aLLMTDI
A Bap w Bua npueMku

c npuemkon OTK

4

o} HEeB3pPblBO3ALLMLLEHHOE UCNONHEHWE
" 3
c npuemkoin PMPC

nckpobezonacHas uens [Ex ia Ga] lIC

5 Bua BbixoaHoOro curHana**

PX  peneiHbiil HE3aBUCUMBI NEPEKNOYAOLLUIA KOH-
TakT, SPDT (Bmecto X ykaszaTb YMC/I0 BbIXOOHbIX
CHMrHanoB 13 Anana3oHa ot 1 go 8)

¢ npuemkoin PPP
ons OAD

Knacc 6e3onacHocTtu no HM-001-15,
HM-022-17, HMN-016-05, HA2-020101-112

© »PX0 p

LIC  cranpapt RS-485, npotokon Modbus RTU XX yKasaTb HEO6XOAUMbIA KNAcC U3 NepeYHs

A TOKOBbI BbIXOAHOW curHan 4-20mMA 4, 4H, 3, 3H, 3HY, 2H, 2HY (yxassiBaeTcs npu
ALl  TOKOBbIV BbiXOAHOW curHan 4-20MA+HART Heo6xX0aMMOCTH)

X cneu. UCNoJIHEeHWE (yKa3aTb BHE KOJa 3aKa3a)

6 Tun KaGenbHbIX BBOAOB ANA
noAKNYeHUs CUrHanusaTopoB***

* CymmapHO He bornee 8 ToueKk KOHTPO/IS Ha Bce rnoa-
KoueHHble gatumki. lNpumep 3anucn 3(1/3/2). Mroro
K BTOpHYHOMY npeocbpaszosartesno noagxkaoyaerca 3

BKH M20x1,5 4 HE6POHNPOBAHHOTO CHrHanU3aTopa ypOBHS, @ UMEHHO: NePBbIi CUrHann3a-
TOp C 1/ TOYKOH, BTOPOI CMrHannM3aTop ¢ 3Ma TOUKamu,
kabens 6,5..11,7MM "
BKM15 M20x15 6 TRETHH - C 2M5 TOYKaMM.
Lo KTIH HEIPAHPORaHEOTY ** BrixogHble curHansl A n ALl npeaHasHayeHb! 4ns
kabens 6,5...11,7mm B MeTannopykase [ly15 DETPAHCAAUMM TOKOBOIO BBIXO4HOIrO CHUIrHaNa yposHe-
BKM20 M20x1,5 ans HeGpoHMpoBaHHOro MEpPOB C aHaNOrOBbIM BbIXOAHbBIM CUTHAIOM.
Kabensa 6,5... 11,7mMM **¥ He yKasbiBaeTcs 4118 UCNONHEHWA B MNA1ACTUKOBOM
BKBO M20x1,5 c oogMHapHbIM YNNOTHEHMEM Kopryce.

6poHMpoBaHHoro Kabens 6,5...13,9MM
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IIpuaoxxenue b
(obs13aTEeABHOE)

IIpoTokoA HHPOPMAILIHOHHOIO OOMEHA

B.1 IIporokoa nH(pOpMAIITMOHHOTO oOMeHa 1o uHTepdeicy RS-485

B.1.1 YcTpoiicTBO OAd CBA3U 4Yepe3 MOCAEI0BATEABHBIN ITOPT UCHOAB3YET ITPOTOKOA
cBsa3u MODBUS ¢dupwmsr GouldModicon.

PeaanzoBanb! caeayronmpie (PyHKITHUH:

- beHKI_II/ISI 1: IIOAYYE€HHE TEKYIIIEro COCTOAHUA OJTHOM HMAU HECKOABKHUX AOTHYECKHX

dYeeK,;

— doyHKIMA 3! MIOAYYEHHE TEKYIIETO 3HAa4YeHHS OOHOI'0 MAHW HECKOABKHX PETUCTPOB
XpaHeHUd,

— pyHKIIUS 4. IIOAy4YE€HHE TEKYIIEero 3HAa4YeHHs OJHOTO HAM HECKOABKUX BXOMIHBIX
PETUCTPOB,

— (pyrnmda 5: nameHeHue Aorudeckoit guetiku B coctogaue ON mnanm OFF;

— oyHkusa 16: 3armuch HECKOABKUX PETUCTPOB XPaHEHUSI.

PexxuMm mnepemaym mocaemoBaTeAbHOro KaHaaa — 8, N, 1. Ckopocts obmeHa —
19200 6urt/c.

B.1.2 dopmaTe! npeacTaBAeHUd [IapaMeTPoOB B YCTPOHCTBe

B ycrpoiicTBe IpUHSTHI cAaenyrolipie (pOpMaThl A MPEACTABACHUS YHCEA B COOT-
BETCTBHU C Tabauiiamu b.1 u B.2:

— UINT — 16-06utHoe 11ea0e urcao, Hanpumep 0x5412$;

Tabauma B.1

Crapmuii 6aiiT perucrpa Maazmui 6aliT perucTpa

0x54 0x12

— SWFLOAT — 32-0HTHOE YHCAO C IIAABalOIIeH TOYKOH OQUHAPHON TOYHOCTH;
- gucao Tuna SEEEEEEE EAAAAAAA BBBBBBBB CCCCCCCC;
— S — 3HaAKOBBLIN OUT;
— E — skcniouenra 8 our;
— ABC — mauTtucca 23 6ura.
Tabauma B.2

Peructp (N) Peructp (N+1)
Crapumuii GalT Maazmui 6afT Crapmuii 6aiT Maazmmui 6afiT
BBBBBBBB CCccccecece SEEEEEEE EAAAAAAA
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dyuknua 3. IloaydyeHue TeKyllero 3HadyeHHd OJHOI'O0 HMAM HECKOABKHX PETHCTPOB

XpaHEeHUs.
3amnpoc:
[anHaa (QyHKIHSG IT03BOASET IIOAYYUTBH ABOUYHOE COZEepKUMOe 16-Tu paspaaHbIX

PETHCTPOB XpaHeHUs agpecyeMoro SL. Agpecaliys O3BOASET IIOAYYHUTE 3a KasKIBIN 3aI1Ipoc

no 125 peructpos.
Peructpel HyMepyIOTCS C HyAd.
[MTupokoBeNIATEABHBIN PEKUM HE OIIyCKAETCS.

B tabaune B.3 npencraBaeH mmpumep 3arpoca Ha ureHue peructpoB 40001-40002

u3 SL c agpecomMm 5.

Tabauma B.3
6“1‘" GaiiT 2 GaiiT 3 Gaiit 4 Gaiit 5 GaiiT 6 Gaiit 7 GaiiT 8
Homep mepBOro perH- YHCAO PETHCTPOB OAS CRC16
cTpa gyTeHHA (N)
Axnpec PYHKIHSA
Crapmui Maazmui Crapmui Maazmui Crapmui Maazamui
GaiT GaiT GaiT GaiT GaiT GaiT
5 3 0] 0 0 2 197 143

OTtBeT:

Anpecyembrii SL mocklraeT B OTBETE CBOH aapec, KO BBITOAHEHHOM (PYHKIIUU U
uH@OpPMAaITMOHHOe ToAe. MH(MpOPMAaIIHOHHOE TT0AE COMEPKUT 2 OaiiTa, OITUCHIBAIOIINX KOAH-
YeCTBO BO3BpalllaeMbIX 0aUT maHHBIX. [JAMHA KasKIOro perucTpa mJaHHbIX — 2 Oatita. Ilep-
BBIY O0aliT HAHHBIX B [IOCBIAKE SBASIETCS CTApPIINM 0alTOM PErucTpa, BTOPOH — MAQIIIINM.

B tabaune B.4 npeacraBaeH mpUMepP OTBETHOI'O COOOIIEHHS HA YTEHHE PETHCTPOB

40001-40002 uMmeroIux coaepKuMoe, COOTBeTCTBeHHO, 5 1 100, u3 SL c agpecom 5.

Tabaumna B.4
GaiT Gai - - - - - - -

1 auT 2 GaiT 3 GaiT 3 GauT 4 GaiT 5 GaiT 6 GauT 7 GaiT 8

KoaAmudue- Perunctp 30011 Peructp 30012 CRC16
Ax PDPYyHK- CTBO

pec mHusa OalT B Crap- Maazn- Crap- Maazn- Crap- Maazn-

oTBeTe LIHH 1137074 LIHH 1137074 $ii%0%4 LIHH
Gant GauT GanT GanT GanT GaiT
5 3 4 0 5 0 100 174 25

CDYHKLII/IH 4. HOAy‘IeHI/Ie TEKYIIETO 3HAYCHUA OAJHOI'O MAN HECKOABKUX BXOOHBIX PE€-

THUCTPOB.
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3armpoc:

[anHada (PYHKIIHS [T03BOASIET IIOAYYHTH ABOUYHOE COAEpPIKUMOe 16-TH pas3psaHbIX
BXOIHBIX PETHCTPOB anpecyeMoro SL. Axnpecaliyig I03BOAGET IIOAYUHUTE 3a KasKABbIH 3arpoc
[0 125 peructpoB. Perucrpel HyMepyoOTC C HyAd.

[MTupokoBeIIATEABHBIN PEXKUM HE NOIIyCKaeTCH.

B Tabaurie B.5 mpencraBaeH mpumMmep 3arpoca Ha yreHue peructpoB 300018-300021
u3 SL c agpecom 1.

Tabauma B.5

1 ‘ 4 ‘ 0 ‘ 17 ‘ 0 ‘ 4 ’ 161 ‘ 204 |
OTBeT:

Anpecyemblit SL 1ocklraeT B OTBETE€ CBOH aapec, KO BBIIOAHEHHOM (PYHKIIUU U
nH(popMaImoHHoe 1moAe. MHpopMalimoHHoe moae conepskuT 2 6aiita, ONMHUCHIBAIOIINX KOAH-
YEeCTBO BO3BpalllaeMbIX 6aiiT maHHBIX. [JAMHA KaK[I0TO perucrpa AaHHbIX — 2 Gatita. Ilep-
BbIl 6alT JAHHBIX B IIOCBIAKE SIBASETCS CTAPIIUM 0alTOM PErucTpa, BTOPOH — MAAIIINM.

B Tabaune 5.6 npeacraBaeH mpHUMep OTBETHOTO COOOIIEHHS HA YTEHHE PETUCTPOB
300011 — 300014 umeronmmx coaepkuMoe, coorBeTcTBeHHO 100, 24, 0, 1000 u3 SL c axg-
pecom 1.

Tabauma B.6

1 ‘ 4 ‘ 8 ‘ 0 ‘ 100 ‘ 0 ‘ 24 ‘

0 ‘ 0 ‘ 3 ‘ 232 ‘ 33 ‘ 119 ‘
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dynkima 16: 3anuck HECKOABKUX PETUCTPOB XpPaHEHUS.

3armnpoc:

[la"nHoe coOoOIIleHHEe MEHSEeT COAEPKUMOe AIOOOr0 perrucTpa XpaHeHUs oIlpallIuBae-
MOTO KOHTpoAaAepa. Heucroab3syemsble crapiirie OUTHI apeca PerucTpa JOAXKHBI 3aII0AHSITh-
ca HyaaMHu. Ecau ucnoabsdyercsa anpec SL paBHbBIH 0, TO coaep:KUMOeE IIOAS OJAaHHBIX 3aIllH-
CBIBaeTCd BO BCE YCTPOMCTBA, IIOAKAIOUEHHBIE K IIHHE (IIIHPOKOBEIIATEABHBIH PEKUM).

B Tabaune B.7 mpencraBaeH mpuMep 3amucu B SL ¢ HOMepoM 5 AByX PETrHCTPOB
40001, 40002 3mavenuaMmu 5 u 100.
Tabauna B.7

I I I I I N
T

!‘!‘!‘!‘ ‘
-----_
e T e T (.- B

‘ 5 ‘ 0 ‘ 100 ‘ 247 ‘ 117 ‘

OTBeT:

HopmaabHOEe oTBeTHOE CcooOIIeHre Bo3BpalaetT aapec SL, pyHKIMIO, aapec repBo-
IO PETHUCTPA U KOAUYECTBO 3alIMCAHHBIX PETUCTPOB (Tabauiia B5.8).

Tabauna B.8

5 ‘ 16 ‘ 0 ‘ 0 ‘ 0 ‘ 2 ‘ 64 | 76 |
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UHN/Ann

CIIMCOK BXOHBIX PETHCTPOB IpoToKora ModBus mpencraBaeH B Tabauiie B.9.

Tabauma B.9

E T ! ==
300001 300002 MaccoBblit pacxo;:L,I;’/It/)I Ifnana?.ona Hu3Mepe- SWFELOAT
300005 300006 ITapameTp 1, MM 2 SWFLOAT
300007 300008 ITapameTp 2, MM 2 SWFLOAT
3000011 O6uapyxenue 0 1 INT
3000012 O6uapyxeHue 1 1 INT
3000013 O6HapyxeHue 2 1 INT
3000014 O6HapyxeHue 3 1 INT
3000015 O6HapyxeHue 4 1 INT
3000016 O6HapyxeHue 5 1 INT
3000017 CocTogHHS CUTHaAu3aTopa 1 INT
3000028 3000029 3aBOACKOM HOMED 2 UINT

CIIHCOK perucTpoB xpaHeHus nmpotokosa ModBus mipeacraBaen B Tabauiie 5.10.

Tabauma B.10

pwe | eesmemewen | - _

4000030 MuHHMaAbHOE 3HAa4YeHHe Auaria3oHa udMepeHuii, %

4000031 MaxkcuMaAsbHOE 3HaYeHHUe Auarna3oHa u3MepeHuni, % 1 INT
4000036 EnuHunel u3MepeHuH BeAMYHHBI 1 1 INT
4000037 EnuHunBl U3MepeHUH BEAMYHHBI 2 1 INT
4000045 IToBepKka TOKOBOI'O BBIXOJA 1 INT
4000067 MuHHMaABHOE 3HaYeHHE AUalla3oHa U3MePeHUH, MA 1 INT
4000068 MaxkcHuManbHOE 3HaY€HHE AUalla3oHa U3MEPeHUH, MA 1 INT
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B.2 TIpoTokoa nHpopmalimonHoro oomena HART

Bce pedicTBHS [OAKHBI BO3BpalllaTh ABa O0aiTa COCTOSSHHS KOMaHAbI B IIE€PBBIX

OBYX OaiiTax IOAS JAaHHBIX. [IepBBIH 0alT MyABTHIIAEKCUPOBAH U COLEPIKUT AMOO CTATyC

CB3U (CTapIunii OUT yCTAHOBAEH), AMOO KO OTBeTa (CTapiiuil 6ut cOpoireH). Bropoii 6aiit

OTBETHOTIO COO6U_ICHI/I$I BCErga COACPKUT CTATyC IIOAEBOTIO ychOﬁCTBa.

CraTyc CB3M BO3BpAalllaeTCs, €CAU Ha IIOA€BOM YCTPOMNCTBe OOHapysKeHa OIIHOKa

CB4A3H.

Ecan ommmbok cBga3u HET, TO KO OTBETA BBLOAET PE3YABTAT BBIIIOAHEHHOH KOMaAaH-

IbI.

CraTyc yCTpoO#CTBa IIpEeACTaBAdeT TeKyllee cocTosgHHe/paboToCIIOCOOHOCTEL MoAe-

BOI'0 yCTPOMUCTBA.

BaiiTel maHHBIX OTBeTa HE MOAXKHBI BO3BpAIllaThCs, €CAU B OafiTax COCTOSIHHS KO-

MaHObI coobIIaeTcd 00 OIMOKE CBA3U UAM KOMAHIIbI.

YuuBepcaapHble KOMaHapl HART:

CHUTHaAAa,

CUTHaAAa,

koMmaHzaa 0: Yrenue unenrucgpuraropa HART-ycTpoiicTBa;

kKoMaHpa 1: UrteHue nepBoU IepeMeHHOH;

KoMaHa 2: YreHue 3HaYEeHHs TOoKa U AHalia3oHa;

KOMaHOa 3: Urenue 3HaYEeHUd TOKA U JUHAMHUYECKHUX IIEPEMEHHBIX,

KoMaHga 6: 3ammmck Koporkoro HART-anpeca, pexxuM (pOpMUPOBAHHUS TOKOBOTO

KoMaHga 7. Yrenwme kopotkoro HART-ampeca, pexxuMm popMUPOBAHUS TOKOBOTO

KOMaHOIa 8: Urenue KAaCCI/Iq)I/IKaLII/II/I JHUHaMHU4YECKHX IIEPEMEHHBIX,

KoMaHAa 9: YTeHne nepeMeHHBIX YCTPOHCTBA CO CTATyCOM,;

komaHma 11:
KoMaHga 12:
KoManma 13:
kKoMaHnaa 14:
koMmaHnaa 15:
KoMaHaa 16:
KoMaHaa 17:
KoMaHaa 18:
KoMaHaga 19:
roMmanmga 20:

KoMaHmaa 21:

Yrenue: Acconpaiiya yCTPOHUCTBa C METKOM;

YreHre COODIIIEHNS;

YreHune MeTKH, ONIUCAHUS U OATHI,

YreHue nHGOPMAIIUU O YCTPOHCTBE NePBOH IIepEMEHHOMH;
YreHne nH(MOPMAIUN O YCTPOHCTBE;

YTeHHe UTOrOBOTO COOPOYHOTO HOMEPA,;

Banuck coolIIeH s,

3anuchk METKH, OIIMCAaHUd U JaThl,

3amnuce HTOroBoro COOPOYHOr0 HOMEPA,;

YreHue OOABIION METKH,

YreHue: Accolualius yCTPOUCTBa ¢ OOABIIION METKOH;
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- KOMaHIa 22: 3amnuch OOABIION METKH,

- komaHaa 38: Copoc: caar u3MeHeHUsS KOH(PUTYPALIIH.

IMonnep>xuBaembie obire kKomauael HART:

- KOMaHIa 33: Yrenmune IIEPEMEHHBIX CUTHAAM3ATOPAa,

- koMmaHza 34: 3anuch BpeMeHH YCTaHOBAEHUS IIEPBOH ntepeMeHHoi HART;

- koMaHaa 35: 3anuchk auara3oHa IIepBOY IlepeMeHHOH (mad popMUPOBaHHUSA BbI-

XOMHOTO TOKA);

- koMaHga 36: YcraHOBKa BEPXHETO 3HAYEHUd MEePBOM HepeMeHHOH (mad popMUpo-

BaHHA BBIXOHOTO TOKA);

- komaHa 37: YcTaHOBKA HUXKHErO 3HAYEHUS MEePBOY IepeMeHHOoH (nad dhopMUpo-

BaHMS BbIXOIHOTO TOKA);

koMaHna 40:
KoMaHaa 41.:
KoMaHmaa 42:
KoMaHnaa 43:
KoMaHaa 44:
kKoMmaHaa 45:
KoMaHga 46:
koManmaa 50:
KoMmaHma 51:
KoMaHmaa 52:
KoMaHmaa 53:
KoMaHaa 54:
KoMaHzaa 55:
KoMaHaa 59:
KomaHa 60:
KomaHa 63:
KoMaHaa 64
koMmanzga /0:
KoManma 79:
koMmanmaa 80:
KoMaHga 81:
KoManHma 82:
KomaHma 83:

KoMaHmaa 95:

3anucek (PUKCUPOBAHHOIO TOKA,;

BrinmoAHEeHUE caMOTeCTUPOBAHUY;

BrinmoareHue pecrapra,

YcTaHoBKAa HyASI IEPBOM IEPEMEHHOM;

3aruch eqUHUIBI U3MEPEHUS OAs II€PBOH IepeMeHHOH;
KaanbOpoBKa HUKHEr0 3HAYEHUS TOKA,

KaaubpoBKa BepxXHET0O 3HAYEHUS TOKA,;

Urenue HazHaueHUd nepeMeHHbIX HART,;

3armnuck HazHadyeHUs rnnepeMmeHHbIXx HART;

YcraHOBKA HyAd IEPEMEHHOU,

3amnce eqUHUIILI U3MEPEHUS A TIePEMEHHOM;
YreHne MH(GOPMAILIUU O IePEMEHHOM CUTHAAU3ATOPA,;
3anuck BpeMeHH yCTaHOBAEHUS IIepeEMEHHOH,

3anuch KOAUYecTBa IpeaMOyA B OTBETE;

YreHHEe aHAAOTOBOIO KaHaA4,

Yrenue nHpoOpMaUy 006 aHAAOTOBOM KaHAaAE;

3amuck BpeMEHHU YCTAHOBAECHUS aHAAOTOBOTO CUTHAAZ,
YreHHe KOHEYHOrO 3HAYEHUS aHAAOTOBOTO KaHAaAQ,
3amnuce 3Ha4eHHUs IIEPEMEHHOMH;

YTeHHue TOUYKU KaAI/I6pOBKI/I ANT HepeMeHHOfI;

YreHue AUaria3oHOB AAd TOYEK Ka.AI/I6pOBKI/I paviNSS HepeMeHHOfI;

3amnucek TOYKH KaAUOPOBKHU IAS IIEPEMEHHOMH;
COpoc TOYKH KaAUOPOBKU [IAS TIEPEMEHHOH;

YreHHe CTATUCTUKU OOMEHA;
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- koMmaHaa 523: YreHue oToOpaskeHusT Ha 0000IEHHBIE COCTOSHUSI;

- koMaHaa 524: 3ammck oToOpakeHus Ha 0000MIEHHBIE COCTOSHUS;

- komaHma 525: Copoc orobpaskeHus Ha 0000MIEHHBIE COCTOTHHUSI,

- KoMaHa 526: 3anucek pexxumMa CUMYASIIITUU COCTOSTHUH;

- koMaHaa 527: 3anuchk CHUMyAdIIN OUTa COCTOSTHHS.

JommoaHuTEeAbHBIE KOMaHabl HART:

- komaHzaa 150: Yrenue nepeMeHHBIX iNt_16 (ureHue oT 1 mo 12 cAOTOB IepeMeH-
HBIX iNt-16);

- komaHaa 151: 3anuck nepeMeHHBIX iNt_16 (3amuck oT 1 10 8 CAOTOB mepeMeHHBIX
2-6adiTHOrO THHA iNt_16, uint_16);

- komaHaa 152: 3anuck nepeMmeHHbIX float (OcymiecTBaser 3anuch oT 1 10 5 caoToB
nepeMeHHBIX float. OToit KomaHmO# nIepenaroTca 4-0aiTHRIE THUITBI JAHHBIX, HEe TOABKO float,
HO u uint_32, int_32, uint_24);

- komaHaa 153: Yrenue nepemeHHbIX float (OcymecrBaser urenue ot 1 1o 5 caoToB
nepeMeHHBIX float. OToit KomaHmO# nIepenaroTca 4-0aiTHRIE THUITBI JAHHBIX, He TOABKO float,
HO u uint_32, int_32, uint_24);

- komauga 158: Yrenue maccupa int_16;

- komaHaa 159: Yrenue maccuna float (mepemarorca 4-6aiTHBIE THIOBI JAHHBIX, HE
ToabKo float, Ho 1 uint_32, int_32, uint_24);

- komaHza 162: 3aryck BHYTPEHHUX IIPOTpPaMM.

Komanma 150: Yrenus caotoB INT_16.

Komanpga 150 ocymiectBasier yteHHe oT 1 mo 12 caoToB mepeMeHHBIX int-16. 3a-

IIPOCHBIE U OTBETHbBIE NJaHHbIE IIpeaCTaBAeHbI B Tabanuniax B5.11 u B.12.
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Tabaumna B.11 — 3anpocHble faHHBIE
_ N
byte Anpec 1-oit 3ampainnBaeMoi IrepeMeHHoH intl6

1 byte Anpec 2-oif 3ampainnBaeMoi IrepeMeHHoH intl6
2 byte Anpec 3-eit 3anparnBaemoii nepemMeHHo#H intl6
3 byte Anpec 4-oit 3ampalnnBaeMoi IrepeMeHHoM intl6
4 byte Anpec 5-oif 3ampamnmnBaeMoit rriepeMeHHoH intl6
5 byte Apnpec 6-oif 3ampamnnBaeMoi rrepeMeHHoH intl6
6 byte Anpec 7-oif 3ampammuBaeMoi IiepeMeHHoH int16
7 byte Anpec 8-oif 3anpammnBaeMoi lepeMeHHoH iNt16

Tabauia B.12 — OrTBerHbIE JAHHEBIE

N
0 byte Anpec 1-oi1 3anipamrnBaeMoii repeMeHHo# int16
1 int_16 JauHble 1-0i 3ampainuBaeMoii mepeMeHHoH intl6
3 byte Anpec 2-0i1 3anpamrnBaeMoii rnepeMeHHoM intl6
4 int_16 JlauHble 2-0i 3ampaliuBaeMoi mepeMeHHok intl6
6 byte Apnpec 3-eit 3anparmnnBaemoii nepemeHHo# int16
7 int_16 [Maunsle 3-eii 3anpainnBaemMoii nepemMeHHoH intl6
9 byte Anpec 4-oi1 3anpamrnBaeMoii repeMeHHo intl6
10 int_16 Jaunble 4-0i 3ampalnuBaeMoi mepeMeHHok intl6
12 byte Anpec 5-oi1 3anipamnBaeMoii epeMeHHo#H int16
13 int_16 Jaunble 5-oif 3ampainuBaeMoii mepeMeHHo# intl6
15 byte Anpec 6-0i1 3anipamrnBaeMoii repeMeHHo# int16
16 int_16 Jaunable 6-0i 3ampalnuBaeMoii mepeMeHHo# intl6
18 byte Anpec 7-oi1 3anipanrnBaeMoii repeMeHHoH int1l6
19 int_16 JauHble 7-0 3ampalnuBaeMoii mepeMeHHo# intl6
21 byte Anpec 8-oit 3amparnBaeMoii mepeMeHHo# int16
22 int_16 [laHHBIE 8-0lf 3ampalnBaeMoii IepeMeHHoH iNt16
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Komanma 151: 3amuck caoroB INT_16.
Komanpga 151 ocymiecrBasieT 3amuchk or 1 mo 8 caoToB mepeMeHHBIX inNt-16. 3a-
IIPOCHBIE U OTBETHBIE MaHHBIE ITPeACTaBAEHBI B Tabaulle 5.13.

Tabauna B.13

_ N

byte Anpec 1-o#t 3anuceIBaeMoii mepeMeHHo# int16
1 int_16 Jaunsle 1-0if 3amuckIBaeMoii IlepeMeHHoM int16
3 byte Anpec 2-oit 3anuceIBaeMoii mepeMeHHo# intl16
4 int_16 Jauuble 2-0 3aIUCHIBAEMOL ITIepEMEHHOM iNt16
6 byte Anpec 3-eti 3armuceIBaeMoil nepeMeHHo#H int16
7 int_16 JauHble 3-efi 3anucbIBaeMoi repeMeHHoH intl6
9 byte Anpec 4-oif 3anirceIBaeMoii mepeMeHHo# int16
10 int_16 [anuble 4-0if 3anyceIBaeMoll nepeMeHHoH int16
12 byte Anpec 5-oif 3annceIBaeMoii mepeMeHHo# int16
13 int_16 [auuble 5-0if 3anuceIBaeMoii nepeMeHHoH int16
15 byte Anpec 6-oif 3anvceIBaeMoil mepeMeHHo# int16
16 int_16 Jaunsie 6-0i 3aUCHIBAEMO ITIEpEMEHHOM iNt16
18 byte Anpec 7-oif 3anuceIBaeMol rrepeMeHHo# int16
19 int_16 Jauuble 7-0¥ 3amUCHIBAEMOM ITIepEMEHHOM iNt16
21 byte Anpec 8-oif 3anceIBaeMoil mepeMeHHo# int16
22 int_16 Jaunsle 8-0if 3amUCHIBAEMOL ITIepEMEHHOM iNt16
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Komanma 152: 3anucek caoros float.

Komanpga 152 ocymiecrBaser 3amuch ot 1 1o 5 caoroB nepemensbix float. Yrenwme
3THUX CAOTOB OCyllecTBAdeTCcs KoMaHaol 33. 3anpocHble U OTBETHBIE JaHHBIE IIPEACTaBAE-
HEBI B Tabauile B.14.

Tabauna B.14

| memtans|[Cmmmee | e
0 byte Anpec 1-oit 3annceiBaeMoii nepemenHoi float
1 float [Haunsle 1-oif 3anuceiBaeMoit mepemenHoi float
5 byte Appec 2-oit 3anuceIiBaeMoit mepemenHoi float
6 float Jaunsle 2-0i 3anuceiBaeMoii mepemenHoii float
10 byte Anpec 3-eit 3annuceIBaeMoii nepemenHoit float
11 float Jaunble 3-eii 3anmcbiBaeMoii epemenHoi float
15 byte Anpec 4-oii 3annceIiBaeMoii mepemenHoi float
16 float [aunsle 4-0if 3anuceiBaeMoii nepemenHoii float
20 byte Anpec 5-oif 3anuceiBaeMoii mepemenHoii float
21 float [auuele 5-oif 3anuceiBaeMoii nepemenHoii float

Komanna 153: yrenue caoros float.
Komanpga 153 ocymiecrBasieT uTeHue oT 1 1o 5 caotoB nmepemennsnix float. 3ampoc-
HbIE ¥ OTBETHBIE JaHHbIE ITPpeACTaBA€HbI B Tabaunax 5.15 u B.16.

Tabamna B.15 — 3a1'IpOCHI:-Ie JaHHbIe

byte

Anpec 1-oit 3anparnBaeMoii epemenHoit float
1 byte Anpec 2-oit 3anparnBaeMoii nepemenHoit float
2 byte Anpec 3-eii 3anpamnBaemoit nepemenHoit float
3 byte Anpec 4-oit 3anparnBaeMoii mepemenHoit float
4 byte Anpec 5-oi1 3anipammBaemMoii nepemenHoi float
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Tabauia B.16 — OrBeTHBIE JaHHBIE
_ N
byte Anpec 1-oi1 3anipammBaemMoii iepemenHoi float

1 float JMaunsle 1-oif 3anpainuBaeMoii nepemenHoii float
5 byte Anpec 2-oi1 3anipammnBaeMoii repemenHoi float
6 float Jaunble 2-0i 3anpainuBaeMoii nepemenHoii float
10 byte Anpec 3-eit 3amparnBaemoii nepemenHoi float
11 float J[Maunsle 3-eit 3ampainuBaemoii nepemennoii float
15 byte Anpec 4-oi1 3anipammBaeMoii niepemenHoi float
16 float Jaunble 4-oif 3anpainuBaeMoii nepemenHoi float
20 byte Anpec 5-oi1 3anpammBaeMoii nepemenHoi float
21 float Jaunble 5-oif 3anpainuBaeMoii nepemenHoi float

Komanma 158: Yrenue maccupa Int_16.

3amnpocHble U OTBETHbIE OJaHHbIE KOMaHAbl 158 mpencraBaeHbl B Tabaunax 5.17 u

B.18.
Tabamuna B.17 — 3anpocHble faHHBbIE
0
int_16 Huagekc HaYaAbHOM TOYKH
1
2 byte CwMmellieHHe aapeca MeXKIy TOYKaMH
3 byte KoanugectBo Touek (0T 1 10 10 BKAIOUHTEABHO)
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Tabauma B5.18 — OrBeTHBIE JaHHBIE
_ N
int_16 HHunekc HAYaAbHOM TOYKH

2 byte CMmelieHne aapeca MeXKIay TOYKaMH

3 int_16 JMaunsie 1-oif 3ampaimnBaeMoi Touku intl6
5 int_16 JauHble 2-0i 3ampainBaeMoi Touky intl6
7 int_16 Jaunsle 3-eif 3anpaiiuBaeMoii Touku intl6
9 int_16 Jaunsle 4-0i 3ampamnBaeMoi Touky intl6
11 int_16 Jaunble 5-0if 3anpamuBaeMoi ToYkHy iNt16
13 int_16 JauHble 6-0i 3ampalinuBaeMoi To4YKHy iNt16
15 int_16 JaHHbIE 7-0 3ampalnuBaeMoi To4ykHy intl6
17 int_16 JauHble 8-0if 3ampalnuBaeMoi ToYKHy iNnt16

Komanmna 159: Yrenue maccusa float.

3amnpocHble U OTBETHBIE AJaHHbIE KOMaHAbl 159 mpenacraBaeHbI B Tabaunax 5.19 u

B.20.
Tabauna B5.19 — 3anpocHble faHHbIE
0 byte Homep maccuBa (0 — nepBas Ipou3BoAHasi; 1 — TpeThsi IPOHU3BOAHASL;
2 — peKEeKTOpHbIE (PUABTPHI)
1
int_16 Huagekc HaYaAbHOM TOYKH
2
3 byte CMelleHHe afpeca MexKay TOYKaMU
4 byte KoaugecTBo To4eK (0T 1 10 5 BKAIOUHTEABHO)
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Tabauina B.20 — OrTBeTHBIE JaHHbBIE

_ EE
byte Homep maccuBa

1 int_16 HHunekc HAYaAbHOM TOYKH

3 byte CMmelieHne aapeca MeXKIay TOYKaMH
4 float JHaunsle 1-0ii 3anpannBaeMoi TOUKHI
8 float Januble 2-0i 3anpanrnBaeMoi TOUKHI
12 float Jaunsle 3-eii 3ampaiinBaeMoi TOYKU
16 float [aHHble 4-0if 3ampalinBaeMoii TOYKH
20 float [auHble 5-0if 3ampaiinBaeMoii TOYKH

Komanpa 162: 3anyck BHyTPEHHHUX IIPOrPaMM.

3ampocHble U OTBETHBIE HAaHHbIe KOMaHAbI 162 mpencraBaeHBI B Tabauiiax B.21 u

B.22.
Tabauma B. 21 — 3anpocHble JaHHBIE
byte Kon BHyTpeHHEeH IIporpamMMbl
1 byte Pe3sepB (mapamMeTpsl 3aIycKa)
2 byte Pe3epB (mapamMeTpsl 3aI1ycKa)
3 byte Pe3epB (mapamMeTpsl 3aIIycKa)
4 byte Pe3epB (mapamMeTpsl 3aI1ycKa)
Tabauna B. 22 — OrTBeTHbIE JaHHbIE
byte Kopx BHyTpeHHEH IIporpaMMBbl
1 byte Kak B 3aIpoce
2 byte Kak B 3aIpoce
3 byte Kak B 3aIpoce
4 byte Kak B 3aIpoce
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Koapl BHYyTpEeHHHUX IIporpaMM M UX OIIHCAaHUe IIPUBENEHb] B Tabaure 5.23.

Tabauna B.23

3amaHue peXeKTOpHoro cguapTpa 1 (B mapamerpax 3aaloTcs HadaAbHass W KOHEYHAas
TOYKHU B iNt16)
2 3amaHue peXEeKTOpHOro ¢uabTpa 2 (B IapaMerpax 3aJaloTcs HadaAbHAs U KOHeYHas
TOYKHU B iNtl6)
3 3amaHue peXEeKTOpHOro guapTpa 3 (B mapaMerpax 3aaloTcs HadaAbHas W KOHEYHas
TOYKHU B iNt16)
4 3amaHue peXEeKTOpHOro (uabTpa 4 (B mapaMerpax 3aJaloTcs HadaAbHAs U KOHEYHas
TOYKHU B iNtl6)
5 Copoc pexkeKTopHOro uasTpa 1
6 COpoc pexReKTOPHOro (puabTpa 2
7 COpoc pexReKTOPHOro (huAbTpa 3
8 COpoc pexReKTOpHOro (puapTpa 4
12 IToBepka TOKOBOTO BBEIBOZA (B IapaMeTpax HHAEKC 3HAYEHHUs ITI0BEPKH)
21 YcranoButh puastp BHY
22 OOGy4uTh (PUABTP ITOMEX
23 OTKAIOUHUTE yIIpaBA€HHE TOKOM 1
24 BKAIOYHTE yrIpaBA€HHE TOKOM 1
25 3aroMHUTBE TEKylllee 3HAaUYE€HHUE JAWHBI OIIOPHOTO YIacTKa AAS Fa30BOH ITOAYIIIKKA
90 3azaTh 3aBOZACKOM HOMEP CUTHAAW3aTOpa
129 BoccraHoBAeHME D0 3aBOACKUX HACTPOEK
130 3agaHnue TEKyIUX HACTPOEK KaK 3aBOJICKHE

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



UL, AN

OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
HOpunmueckuit agpec: 390000, Poccus, . Psizans,

yi1. MasikoBckoro 1A, momer. 51

MouToBniit aapec: 390023, r. Ps3ans, a/s 55

Temn. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

WHH 6230072201, KIIIT 623001001

IIpuaoxkenue B
(obs13aTEeABHOE)

I‘a6apHTHme H YCTAHOBOYHBIC PA3MEPBI

200 max

VIHOUKamop CocmasHus

. W
/4
~ A
N

gaxum 36-(-5x16 [OCT 21130-75

Jaznywka MZ20x15

Kao. bbod MZ20x15

Pucyror B.1 — 'abapumHble pazmepsl Kopnyca 610K 31eKmpoHHO20 8 Kopnyce u3

Hepmaee}ow,eﬁ cmanu ons O6Ll.;{,€npO.M,bLLLUl€HHOZO npumeHeHust
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OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
HOpunmueckuit agpec: 390000, Poccus, . Psizans,

yi1. MasikoBckoro 1A, momer. 51

u “ n nn Iourosskrit agpec: 390023, . Psi3anb, a/s 55
Temn. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru

OKIIO 67234859, OT'PH 1106230003516
WHH 6230072201, KIIIT 623001001

200 max

- U - VIHOUKamop CocmosaHus
D76
R
- NRE
, S

|
\Saxum 36-C-5x16 [OCT 21130-75

Jaznywka M20x 15

Kad 6603 M20x15

Pucyror B.2 — 'abapumHele pasmepsl Kopnyca 610Ka 31eKmpoHHO20 8 Kopnyce u3

Hepokaserouiell cmanu 0151 06ULeNnPOMbLILUUILEHH020 NPUMEHEHUSL (8blcOKAst KPbLULKQ)
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O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

\ yi. MasikoBckoro 1A, momenr. 51
" u n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
‘ Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru
OKIIO 67234859, OT'PH 1106230003516
v VHH 6230072201, KIIIT 623001001

200 max
g7

WHdukamop cocmosHus

D 74

|

Kao. bbod M20x15

Jaxum JU-5x10 10CT 21130-75

PucyHok B.3 — 'abapumHsble pazmepsbl Kopnyca 6710Ka 3IIeKmpoHH020 8 Kopnyce u3

Hepokagerowell cmanu 0ast obopyooeaHus knacca bezonacHocmu 3H
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uN/Ann

200 max

97

O 7h

OG0uIeCTBO € OTPAHNYEHHOH OTBETCTBEHHOCTHI0 «MHBap1»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi. MasikoBckoro 1A, momenr. 51

Moutoswiii axpec: 390023, r. Psizans, a/s 55

Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

VIHOuKamap CocmosHUs

Kad. 6bod M20x15

D 41

Jaxum U-5xT0 TOCT 21130-75

WHH 6230072201, KIIIT 623001001

PucyHor B.4 — 'abapummble pasmepsl Kopnyca 6/10Ka 31eKmpoHH020 8 Kopnyce u3

Hepokagerowiell cmanu 0ast obopyooeaHus kracca bezonacrHocmu 3H (ebicokas

KpbluiKa)

PBT.407713.001 P3/ CurHanusaTtopbl ypoBHsl BUGpaLmoHHble BUBPOTIK
Bepcusi 18 | ceHms6pb 2026
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O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

1 yi. MasikoBckoro 1A, momenr. 51

" “ : n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
V Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516
v WHH 6230072201, KIIII 623001001

WHOukamop cocmosHus

Kad. bbod MZ20x 15

60°

Jaxum 3U-5x70 FOCT 21130-75

Pucyror B.5 — T'abapummble pazmepsblL Kopnyca 610Ka 91eKMpoHHO20 8 Kopnyce u3
Hepokagetrowiell cmasau 05 obopyoosaHust kaacca bezonacHocmu 3H (08a kabenvHblx

8800Q)

137

PBT.407713.001 P3/ CurHanusaTtopbl ypoBHsl BUGpaLmoHHble BUBPOTIK
Bepcusi 18 | ceHms6pb 2026



O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

1 yi. MasikoBckoro 1A, momenr. 51

" u; n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
’ Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516
v WHH 6230072201, KIIII 623001001

VHOukamop cocmosHus

Kad. bbod M20x15,

60°

axum 3U-5x70 1OCT 21130-75

PucyHok B.6 — 'abapumHsble pazmepsbl Kopnyca 610Ka 3IIeKmpoHHO20 8 Kopnyce U3
Hepokagerowell cmanu 0ast obopyoosaHus knacca bezonacHocmu 3H (8bicokas

KpbluuKka, 0s8a KabesbHblx 8800Q)
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OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
HOpunmueckuit agpec: 390000, Poccus, . Psizans,

yi1. MasikoBckoro 1A, momer. 51

u “ n nn Iourosskrit agpec: 390023, . Psi3anb, a/s 55
Temn. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru

OKIIO 67234859, OT'PH 1106230003516
WHH 6230072201, KIIIT 623001001

Jaxum JU=5x10 TOCT 21130-75

Pucyrorx B.7 — 'abapumHuele pazmepsl Kopnyca 610K 3I1eKmpoHHO20 8 MAJLOM

Kropnyce us Hepmaeemmea cmanu ons O6u,_l,€npO.M,bLLLL/l€HHOZO npumeHeHusl

139

PBT.407713.001 P3/ CurHanusaTtopbl ypoBHsl BUGpaLmoHHble BUBPOTIK
Bepcusi 18 | ceHms6pb 2026



O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51
" “ n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
Temn. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru
OKIIO 67234859, OI'PH 1106230003516
VHH 6230072201, KIIIT 623001001

200 max

96
90 VHOUKamop CoCmosHus

L
(T

d!

PucyHok B.8 — 'abapumHble pazmepsbl Kopnyca 610Ka 3I1eKmpoHH020 8 Kopnyce U3
ANIOMUHUEB020 CNJIABA C NOJUYPEMAHO8bIM NOKpblMUeM O/t 06ULeNPOMBIUIEHHO20

npumeHeHus
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O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi. MasikoBckoro 1A, momenr. 51

" “ n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
v Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516
v WHH 6230072201, KIIII 623001001

Pucyror B.11 — 'abapummsle pasmepsl nepexooa Ha 160 °C
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O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

1 yi. MasikoBckoro 1A, momenr. 51

" “ : n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
V Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516
v WHH 6230072201, KIIII 623001001

Pucyror B.12 — 'abapummsle pasmepol nepexooa Ha 250 °C
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Pucyror B.13 — 'abapummsle pasmepol nepexooa Ha 450 °C

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



PucyHok B.14 — 'abapumHule pasmepsl nepexoda Ha 160 °C (100 °C) ¢ nogopomHwbim

MEXAHUSMOM

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

1 yi. MasikoBckoro 1A, momenr. 51

" “; \ n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
V Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516
v WHH 6230072201, KIIII 623001001

Pucyror B.15 — 'abapumHsle pasmepsl nepexooa Ha 250 °C ¢ nogopomHbim mexa-

Husmom (unu 2a3oHenpoHUyaemblil)
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Pucyrorx B.16 — 'abapumnsle pasmepsl nepexooa Ha 450 °C ¢ nogopomHubim

MEeXAHUSMOM

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK
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130 max

85 max

M2
" um G11/2

Pucyror B.17 — 'abapumnsle pasmepol nepexooa Ha 100 °C ¢ HaxuoHoU 2aiikoii

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK
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M27x15

PucyHork B.18 — I'abapumHule pasmepwsl nepexoda Ha 160 °C ¢ HakuoHotl 2atikoii

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK
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180 max

Bepxxuu cezmeqm yaxzu

HuxHuu cezmedm yanzy

O 54

[lpoxodkou gumuKz

PucyHrox B.19 - I'abapumHule pazmepsblL nepexooad ¢ NPoxXoOHbIM PUMUH2OM

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



PucyHok B.20 — I'abapumHule pazmepbl 2ubKo20 nepexooa («yoaieHHAsL 2071080»)

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



™~

Ypoeru cpabamuigarust:

A-A — npu 20pU30HMATTLHOM MOHMAIKE;

B-B - npu eepmukanibHOM MOHMAIKe.

L — dnura nozpyrxkaemoil uacmu uygcmeumesbHo20 dAeMeHma, MM.

Lmin = 60 mwm.

Pucyrorx B.21 — 'abapumHble pazmepsbl d1emeHma uyecmaumebHo20

8UOPAUUOHHO20 CURHANU3AMOPA YposHs kudkocmu uf unu paszoena a3

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



D22
b b
l\\

L — onuna noapymaemoil uacmu yyecmeumesioHozo ssiemeHma, Mm.

h

YposHu cpabamobleaHust:

A-A — npu 20pU30HMANTEHOM MOHMAXKE,

B-B - npu eepmukaibHOM MOHMAXKe.
Lmin = 60 mwm.
PucyHor B.22 — I'abapumHule pasmepsl 31emeHma uyeCcmeumestbHo20 8UbpaytloHHO20

cueHanuzamopa yposHs Kkuokocmu u/ unu pasdena ¢pas npu memnepamypax

00450 °C

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



™~

YpoeHu cpabamobleaHust:

A-A — npu 20pU30HMANEHOM MOHMAXKE,
B-B - npu eepmuxanibHOM MOHMAXKe.
L — onuna noezpyrkaemoii uacmu uy8CmeumeslbHo20 31eMeHma, MM.

Lmin = 60 mwm.

PucyHox B.23 — I'abapumHble pazmepsbl CMepIHe8020 /leMeHmMa Uyy8CmaumesibHo20

8UOPAYUOHHO20 CUZHAIUZAMOPA YPOBHSL ColNYUUX NPOOYKMoe

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi. MasikoBckoro 1A, momenr. 51
" “ A n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
) Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru
OKIIO 67234859, OT'PH 1106230003516
v VHH 6230072201, KIIIT 623001001

&
%’A

YposHu cpabamobieaHust:

A-A - npu 20puU30HMANTLHOM MOHMAIKE,
B-B - npu eepmukanibHOM MOHMA Ke.
L — onuna nozpyrkaemoii uacmu uy8CmaeumesbHo20 3eMeHma, MM.

Lmin = 60 mm.

Pucyror B.24 — 'abapummHble pasmepsl 31emMeHma uyecmaumeabHo20 8UbPayuOHHO20
cueranuzamopa yposHss BUBPOTOK-Y-M-B 0n51 KOHMPOasi Ypo8HsL skuoxkocmeti ¢
oduamempom cercopa 17 mm (murumanvHas pesvba npucoeduHerust G1/2, M20x1,5

unu ¢paaHusbt om [1Y20)
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750

L

YposHu cpabamuleaHust
A-A — npu 20pu30HMANTLHOM MOHMAIKE,;
B-B - npu eepmukanbHOM MOHMAIKe.

L — onuna noapymaemoil uacmu yyecmeumesioHozo ssiemeHma, Mm.

Pucynor B.25 - 'abapumHble pazmepsl d1emMeHma uyscmaumeibHo20 8UOPAUUOHHO20

CULHANU3AMOPA YPOBHSL JIe2KUX CbINYUUX NPoO0YyKmoes (uemeHm, MyrKa)

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



YposHu cpabamuieaHust
A-A — npu 20pu30HMANTLHOM MOHMAIKE,;
B-B - npu eepmukanbHOM MOHMAIKe.

L — onuna noepymaemoil uacmu yyecmeumesioHozo ssiemeHma, Mm.

Pucynor B.26 — 'abapumHble pazmepsl d1eMeHma 4ysCmaumeibHo20 8UOPAUUOHHO20
CULHANU3AMOPA YPOBHSL YCUNEHHO20 UCNOJIHEHUSL OISl BLLCOKUX cCKOpocmell nNOmoKa.

Llns muokux u celnyuurx cpeo

u FPBT.407713.001 P3/CurHanuaaTtopbl ypoBHsl BUOpaLmoHHble BUBPOTIK

Bepcusi 18 | ceHms6pb 2026



O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

1 yi. MasikoBckoro 1A, momenr. 51

" “ : n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
V Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516
v WHH 6230072201, KIIII 623001001

YposHu cpabamobieaHust:

A-A - npu 20puU30HMANTLHOM MOHMAIKE,
B-B - npu eepmuxanibHOM MOHMAIKe.

L — dnuHa noepyskaemoii uacmu uyecmeumesbHo20 IemMeHma, MM.

PucyHor B.27 — 'abapumHble pasmepbl 31emMeHma uyeCmeaumesibHo20 8UOPAYUOHHO20

CURHANU3AMOPA YPOBHSL SIe2KUX CbINYUUX NPoO0YyKmos (uemeHm, MyrKa)

157
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O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

1 yi. MasikoBckoro 1A, momenr. 51

" “ : n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
V Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516
v WHH 6230072201, KIIII 623001001

YpoeHu cpabamsieaHust

A-A - npu 20puU30HMANTLHOM MOHMAIKE,

B-B - npu eepmukaibHOM MOHMA Ke.

L — onuna nozpyrkaemoii uacmu uy8CmaumesbHo20 3eMeHma, MM.

Lmin = 60 mwm.

Pucyror B.28 — 'abapumHble pazmepsbl d1eMmMeHma uyecmaumeabHo20 UOPAYUOHHO20
cueHanuzamopa yposHss BUBPOTOK-Y-M-B 051 KOHMPOAsl YposHsL skuodKocmeti ¢

duamempom ceHcopa 22 mm
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MT
0%
b 5
%___A

Ypoeru cpabamuleaHust:

10

-

A-A — npu 20pu30HMANTLHOM MOHMAIKE,;
B-B - npu eepmukanibHOM MOHMAIKe.

L — onuna noapymaemoil uacmu yyecmeumesioHozo ssiemeHma, Mm.

Pucynor B.29 - 'abapumHble pazmepbl CmeprKHe8020 1eMeHMa UYy8CmaumeibHo20

8UOPAYUOHHO20 CUZHAU3ZAMOPA YPOBHSL ColNYUUX NPOOYKMoe8

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



B zabucumocmu om 071UHb NoZpyxaeMod Yyacmu L,
anuHa L1 cocmabngem 100, 200 unu 300 mm

Yposeru cpabamuieaHust:
A-A — npu 20pU30HMANTEHOM MOHMAXKE,
B-B - npu eepmukaibHOM MOHMAXKe.

L — onuHa nozpymaeMoa uacmu yyscmsumesibHo20 ssiemeHma, Mm.

Pucyror B.30 - 'abapumHble pazmepbl 2ubK020 3/1emMeHma UYyeCmaumeibHo20

8UOPAYUUOHHO20 CUZHAIUZAMOPA YPOBHSL ColNyUUuX NpooyKkmos (coeouHeHue K

npoueccy — ¢praHeuy)

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



A i @ 29
|| |
_

YpoeHu cpabambleaHust:

300

A-A — npu 20pu30HMANTLHOM MOHMAIKE,;
B-B - npu eepmukanbHOM MOHMAIKe.

L — onuna noapymaemoil uacmu yyecmeumesioHozo ssiemeHma, Mm.

Pucyror B.31 — 'abapumHble pazmepsbl 2ubK020 21emeHma uYyecmaumebHo20

8UOPAYUUOHHO20 CUZHAIU3ZAMOPA YPOBHSL ColNYUUX NPOOYyKmos (coeouHeHue

K npoueccy — wwmyuep)

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,
yi1. MasikoBckoro 1A, momer. 51

u “ n nn Moutoswiii axpec: 390023, r. Psizans, a/s 55
Temn. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru

OKIIO 67234859, OT'PH 1106230003516

VIHH 6230072201, KIIIT 623001001

200 max

Wndukamop cocmosHus  Jaxum IB-C-5x16
[OCT 21130-75

A
[
>
S
&
S
S
& YnnomHumensHas
W
ry |
A
uny M27x15
unu M27x2 ¢
-
6
I . |
Y : _

YnnomHumensras nobepxHocme

41
< &
y 11 B 41

=) G1
i i M32xT5
uau M33x15
uny M33x2

Kadensreit B6od M20x15

YnnomrumesbHas nobepxHocme Ypobru cpadamsibarus:
A-A - npu 20pU30HMANLHOM MOHMAXE,

b-b - npu BepmukarnsHoM MOHMAxe.

L - dnuxa nozpyxaemod vacmy
yybcmbBumernsHozo 3nemMeHma, MM.

Lmin = 60 MM

Macca 1.1 k2 npu L = 100 MM

Macca cmepxHs 12 2/mM.

Pucyrox B.32 — 'abapumHble U YCMAHOBOUHbLE pA3MEPbL CUZHAIUIAMOPO8 YPOBHSL
xmuoxocmu BUBPOTOK-Y-M-B ucnoarnerust B100, B160 u B250 co cnocobom npuco-
eouHeHus wmyuyep G3/4 (1; 1 1/2), M27x1,5(2), M32x1,5, M33x1,5(2), M48x2 ons

pabombel npu memnepamypax KOoHmpoaupyemoil cpeost He bosiee 160 °C
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200 max

= =
90
D74
b
1+
S
8
>
S
&
YnnotHurenpHas
10BEPXHOCTL  \
~d
Y ]

arnywka M20x1.5

e

KabenbHbii BBOG M20x1,5

YnnotHuTenbHas NoBEPXHOCTD

/ 41
J ~+

OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
IOpunuueckuii anpec: , Poccus, r. Pa3ans,

yi1. MasikoBckoro 1A, momer. 51

Moutoswiii axpec: 390023, r. Psizans, a/s 55

Temn. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

WHH 6230072201, KIIIT 623001001

Wndnkamop coctoswms  Sarnywka 38-C-5x16

.,! / rocT 21730-75

wmm M32x15
wm M33x15
wm M33x2

Yenosusa cpabatbiBanms:

A-A - npu ropu3oHTaNLHOM MOHTaXe,

b-b - npy BepTHKANLHOM MOHTAXe.

L - @nuHa norpyxaemoi 4actv
YYBCTBUTENLHOIO 3/1IEMEHTA, MM,

Lmin = 60 mm

Macca 11 kr npu L = 100 Mm

Macca ctepxus 12 r/mm

PucyHok B.33 — 'abapumHble U YCmaHO8OUHbLE PA3ZMEPbL CUSHANIU3IAMOPA

Ypos8HsL skuokocmu cmeprkHegozo ucnosnHerHust BUBPOTOK-Y-M-C co cnocobom

npucoeduHeHus wumyyep G374 (1; 1 1/2), M27x1,5(2), M32x1,5, M33x1,5(2), M48x2

onst pabomoel npu memnepamypax KOHmMpoaupyemoil cpeost He 6osee 100 °C
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OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,
yi1. MasikoBckoro 1A, momer. 51

" “ \ n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
A Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru
OKIIO 67234859, OI'PH 1106230003516

Vv WHH 6230072201, KIITT 623001001
- 200 max o
% 20 @
e D% = Wndukamap cocmoswus  Jokum 38-L-5xTh
= = / FOcT 2180-75
| .
S
: )
oy |
R -
=
3
1 Y
| G 1/2
Hnaomuumenssas wi MEe TS
AoBeEXHOCME
&
1 i e
4 ]
- A
Jazayuwa M20x15

Yoobwu cpadamebarus

A-A - ApY 200LI0HMIALHOM MOMTIKE:

E-b - npu BepmuxansHoM MORTOXE.

[ - Gnuwa nozpyxaeMol 4acmy
sybemBumensHE20 3MEMEHME, MH.

Lmin = 60 mm

Macea Txz npu L = 100 mm

Macca cmepxua (08 z/Mm

Kafeasnwtd B80d M20x 15

Pucyror B.34 — 'abapumHble U YCMAHOBOUHbBLE PAZMEPbLL CUZHAIUZAMOPA YPOBHSL
BUBPOTSK-Y-M-B co cnocobom npucoeduHerust wmyyep G1/2, M20x1.5 dns pabo-

mblL Npu memnepamypax KoHmpoaupyemoii cpedst He bosiee 160 °C
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120 max

—
-

76 max

YnnomHumensHasg /

nobepxrocme

30

KaoeneHeit 6600 M20x15

OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51

IMouTosslii aapec: 390023, r. Pssans, a/s 55

Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

WHH 6230072201, KIIIT 623001001

Wndukamop cocmostus — Jaznyuka 36-(-5x16
E&( / [OCT 2130-75

Yenobus cpadamsiBanus:
A-A - npu 20pU30HMANEHOM MOHMAXE,
b-b - npu BepmuxasbHom MoHmaxe.
L - dnuHa nozpyxaemou Yacmu
yybcmBumensHozo 3nemesma, MM.
Lmin = 60 MM
Macca 1,7 k2 npu L = 100 mm (B3 y4ema maccs granya)
Macca cmepxus 12 2/ MM

PucyHok B.35 — 'abapumHble u YcmaHO80UHblE pA3MeEPbL CUZHANU3AMOPA YPOBHSL

BHUBPOTS3K-Y-M-B ucnoaHerust B100, B160 u B250 co cnocobom npucoeduHeHus

parey onst pabomosl npu memnepamypax KoHmpoaupyemou cpedol He 6osee 160 °C

165

PBT.407713.001 P3/ CurHanusaTtopbl ypoBHsl BUGpaLmoHHble BUBPOTIK

Bepcusi 18 | ceHms6pb 2026



OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»

[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51

" “ . n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
A Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516
W WHH 6230072201, KIIII 623001001

200 miax

Wadukamap cocmosnug  S0xur SB-C-5x76

Ia!l/ / 00T 2180-75

120 max

76 max

N0DBDXHOCTE:

Yoobfwy cpadamuBasus
A-A - nou 200U30HMARLHOM MOKTOKE,
b-b - npu BepmuxaaHoM MOHTIOXE.
{ — dauna nozoyxaeman Sacmi
SyfCmOumensHOZ0 ITEMEBHTG, MM
Lmin = 60 mr
Macca 11 k2 npu L = 100 vm (B3 y«ema maccs @aasyal
Macca cmepxus 12 2/ mm

Kodeaerus Bbod M20x15

Pucyrorx B.36 — 'abapummHble U YcmaHO80UHbLE pA3ZMEPLL CUZHATUIAMOPA YPOBHSL
HKuorkocmu cmeprkHesozo ucnoareHust BUBPOTOK-Y-M-C co cnocobom npucoedure-
Husl prarey 0as pabomul npu memnepamypax KOHmpoaupyemoii cpeost

He 6osiee 160 °C
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O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51
" “ Y n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
v Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru
OKIIO 67234859, OI'PH 1106230003516

v WHH 6230072201, KITIT 623001001
- 200 max
aq Jaxum I8-C-5x 16
- = [uduxam -
WauKamap COCmoaHUR / T T
| o
-
=
2
e
=
Y
1
N HnsomuumensHas /
nobepxHECTE
MZ27x15
ua 6374
o A
]
&
1 [
A |
Jaznyuwa MZ0x15

Ypofwy coadamedoqus

A=A - npu Z0pUI0HMONEHOM MOHTIONE,

&= - npu BepmukaasHoM MOHMO%E.

[ - 0AuHO NoZpyxaesol Yacmu
SyBCmBUMENEHOZ0 INBHEHME, MM,

Lmin = 60 MM

Macca: Txz npu L = 100 mm

Marca cmepxes 08 2/mM

Kadeaesn G6od M20xT5

Pucyrox B.37 — 'abapumHble U YCMAHOBOUHbBLE PAZMEPLL CULHAIUIAMOPA YPOBHSL
BHBPOTSK-Y-M-B co cnocobom npucoeduHeHust HakuoHast 2atika M27x1,5, G3/4 ons

pabomul npu memnepamypax KoHmpoaupyemotii cpedwvt He 6osee 100 °C
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O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51

" “ . n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
A Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

. http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

\ VIHH 6230072201, KITIT 623001001
o 200 may i
- 0 - Muduxamap coCmosHuR Jaxum IB-L-5xT6
@ 7 _ / [OCT 21130-75
-l-—;-
[l - . Fil

2
R
5
=
=
1
] SeaomHumensHan /
naBEnXHOC TS -
b

Yeofmy cpadamefasus

A-A - Aoy Z0pUATHMALHEN MOHTIONE,

b-b = now BEOMUKAALHEM MORTIOXE

L - GAuxg No20y¥aeHad Sacmy
SyBCmOUMEALHOZD IAEMEHMT, MM

Lmin = 60 MM

Macca 1wz npul = 100 e

Macca cmepxng 12 2/ 1m

Kademsuwy Giod M20x TS

PucyHok B.38 — 'abapumHble U YCmaHO80UHbLE PA3ZMEPbL CUZHANU3IAMOPA YPOBHSL
BHUBPOTSK-Y-M-B co cnocobom npucoeduHeHust HakuoHast 2atika MA42x2 ons pabomul

npu memnepamypax KoHmpoaupyemoi cpedst He 6osiee 100 °C
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OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,
yi1. MasikoBckoro 1A, momer. 51

" “ \ n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
v Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru
OKIIO 67234859, OT'PH 1106230003516
v VHH 6230072201, KIIIT 623001001

200 max

Jaxum 38-C-5x16
Hig
lduxamag CoCmoaHuA / TOCT 2190-75

@ | | I‘z :

A
]
b
=
e
E5]
E
o
Y
‘ Shsomwume nsHaa
nebenxHacme
Y
- -
Jazmwa M20x 15

Yol coodamafanus

A=A = npu 2O0030HMIALHON HOKTIXE:

G6-6 - npu BepmukassHoM MONTMORE

[ - dauwa nozoyxaeMod Sacmy
WyBemBumensHoza IAEMEHMI, MM,

Limin = 60 MM

Macca 1wz npu L = 100 MM

Macca cmepxsa 08 2/mm

Kadeasrwi Shod M20x15

Pucyror B.39 — 'abapumHble U YCMAHOBOUHbBLE pA3MEPLL CUZHAUIAMOPA
yposHsi BUEPOTOK-Y-M-B co cnocobom npucoeduHeHust HaKuoHast 2atika oast pabomaut

npu memnepamypax KoHmpoaupyemotii cpedst He 6onee 160 °C
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85 max

M27x15

©oum G3/4

OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»

[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51

IMouTosslii aapec: 390023, r. Pssans, a/s 55

Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

v WHH 6230072201, KIIIT 623001001

40 max

YnnomHume ibHas
nobepxHocme

PSS

YpobHu cpadameiBarus:

A-A - npu 20pu30HMaLHOM MOHMOXE,

b6-b - npu BepmukasbHoM MOHMAXe;

L - dnuHa nozpyxaemou yacmu
yybcmBumesbHo20 3/1eMEHMA, MM.

Lmin = 60 MM,

Macca 0,5 kz npu L = 100 mm.

Macca cmepxHsa 1.2 2/MM.
Juamemp npucoeguHuUmeIbHO20 Kade/ s
om 4,0 do 7,5 MM

Ceverue npucoeduHumessHeix npobodob 0,5 MM

Pucyror B.40 — 'abapumHbsle U YcmaHo80UHblE PA3ZMEPblL MAN02a6APUMHO20 CUHA-

ausamopa yposxsi BUGPOTOK-Y-M-B co cnocobom npucoeduHerust wumyuep G374,
M27x1,5(2), K3/4”, R3/4
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O01ecTBO € OrpaHHYEHHOIl OTBETCTBEHHOCTHI0 «MHBap1»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

\ yi. MasikoBckoro 1A, momenr. 51
" g n nn Moutoswiii axpec: 390023, r. Psizans, a/s 55
Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru
OKIIO 67234859, OT'PH 1106230003516
v WHH 6230072201, KIIIT 623001001

115 max

YnnomrumeibHas
NoUEPXHOCITb

MZ0x15
um G1/2

Ypobru cpadameibarus

A-A - npu 20pU30HMANLHOM MOHIMAXE;

b-6 - npu BepmukaseHoOM MOHMAXe;

L - dnuna nozpyxaemou Yacmu
qybcmbumesbHo2o 3/eMeHMa, MM

Lmin = 60 MM.

Macca: 05 k2 npu L = 100 mm.

Macca cmepxusa 12 2/mm.

Luaremp npucoeguHUMeIbHo20 Kabens

om 4,0 do 75 MM

(eqenue npucoedurumesHes npobodob 05 mm

Pucyrork B.41 — 'abapumHble U YcmaHO8OUHbLE pAZMEPbL MAN02AOAPUMHO20 CUZHA-
auzamopa yposHs BUGEPOTOK-Y-M-B co cnocobom npucoeduHerust wmyuyep G1/2,
M20x1,5(2), K1/2”, R1/2
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Jaxum 3B-C-5x16

Muduxamop cocmoskHus

nobepxHocme

L1

b b
e |
Ypobru cpadameibarus

A-A - npu 20pu30HMANLHOM MOHMAXE;

b-b - npu bepmukaneHom Mosmaxe nepbou
KOHMPOAUpYeMoU 30Hs! 1

b1-61 - npu BepmukassHom MoHmaxe bmopou
KOHMPO/UPYEMOU 30k 2.

L - dnuHa nozpyxaemou vYacmu
gybcmbumensHozo 3nemexma nepbou
KOHMPO/IUPYEMOU 30Hb, MM,

L1 - dnuwa nozpyxaemou Yacmy
yybcmbumensHozo 3nemexma Bmopou
KOHMPOAUPYEMOU 30HB, MM.

Macca: 20 kz npu L = 100 MM

Macca cmepxus: 24 2/MM

Pucyrorx B.42 — 'abapumHble U YCMAHOBOUHbBLE PAZMEPbLL CULHAIUIAMOPA YPOBHSL
BHUBEPOTSK-Y-M-B ¢ 08ymsi moukamu KoHmpoas. Cnocob npucoeduHeHust — paarey,

memnepamypa KoHmpoaupyemou cpeost He 6onee 160 °C

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK
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aznywka M20x15

KadensHsis 660d M20x15

Pucyrorx B.43 — 'abapumHble U YCMAHOBOUHbBLE PAZMEPLL CULHAIU3IAMOPA YPOBHSL

BUEBEPOTSK-Y-M-B ¢ mpemsi moukamu KoHmposas. Cnocob npucoeOuHeHus — paHey,

WHOUKOMOP COCMORHUS 3040 3B-(-5x16

i

Ypobru cpadamsibanus
A-A - Npu 20pU30HMA/LHOM MOHMAXE;
b-6 - npu BepmukansHom mosmaxe nepbou
KOHMPONUpYeMoy 30Hs 1

b1-b1- npu bepmukanstom mormaxe Bmaopou
KOHMponupyemou 30ks! 2.

b2-b2 - npu BepmukansHom MoHmaxe mpemseu
KOHMPOAUPYEMOU 30HH 3,

L - dnuxa nozpyxaemou Yacmu
yybcmbumensHozo 3nemeHma nepbou
KOHMPOAUPYEMOU 30K, MM

L1 - dnuwa nozpyxaemou Yacmu
yybcmbumens+ozo 3nemerma Bmopou
KOHMPOAUPYEMOU 30HS, MM.

(3 - dnura nozpyxaemou Yacmu
yyBcmbumensHozo 3neMeHma mpemseu
KOHMPOAUPYEMOU 30HS, MM.

Macca 24 k2 npu L = 100 mm.

Macca cmepxusi 2.8 2/ M.

memnepamypa KoHmpoaupyemou cpeost He 6onee 160 °C
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OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,
yi1. MasikoBckoro 1A, momer. 51

" “ n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

. http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

VIHH 6230072201, KIIIT 623001001

200 max o

Jaxum 38-(-5x76
[ocT 21130-75

WHOUKGMOp CocmosaKus

180 max

Yenobus cpadameiBarus:
A-A - npu 20pU30HMANLHOM MOHMOXE,

b-b - npu BepmukansHoM MOHMAXe.

L - dnura nozpyxaemod Yacmu
yyBcmbume/ibHoz0 3/8MEHMA, MM.

Lmin = 60 mm
Macca 1,6 kz npu L = 100 mm
Macca cmepxws 1,2 2/mMm

Kadensrei B6od M20x15

Pucyror B.44 — 'abapumHble U YCMAHOBOUHbBLE PAZMEPLL CUZHAIUZAMOPA YPOBHSL
BHUBPOTSK-Y-M-B ¢ uameHsiemoil 8blcOmoti KOHMpoaupyemotii cpeodsl (npoxooHbIM

¢umurzom). Cnocob npucoeOuHeHus - umyuep

174

PBT.407713.001 P3/ CurHanusaTtopbl ypoBHsl BUGpaLmoHHble BUBPOTIK

Bepcusi 18 | ceHms6pb 2026



UL, AN

200 max

OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51

Moutoswiii axpec: 390023, r. Psizans, a/s 55

Temn. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

VIHH 6230072201, KIIIT 623001001

Mﬁb‘uxamap cocmoswus 3axur 38-C-5x16

YanomrumernbHas,
noBepxHoCMG G11/2

U M48x2

rocT 21130-75

]
b b
Y Y =~ { r
22| ;
Sazmyuxa M20x1,5 Yenobus cpadameiBanus:

A-A - npu 20puU30HMA/ILHOM MOHMOXE,
b-6 - npu Bepmuxa/ibHoM MOHMAXE.
L - dnura nozpyxaemou yacmu

yyBcmbumesisHozo 3/1eMeHma, MM,

Lmin = 60 MM
Macca 1,6 k2 npu L = 100 mm

KabersHsil Bbod M20x1 5 MACCO CMepxus 1.2 2/mm

Pucyror B.45 — 'abapumHble U YCMAHOBOUHbBLE PAZMEPbLL CULHAIUIAMOPA YPOBHSL

colinyuux cped ¢ wupokoil eunkoii BAUGPOTOK-YC-M-B co cnocobom npucoeouHeHuUst

wmyuep G1 1/2, M48X2 ¢ 0nuHHOU 8unKkoil 051 pabombl npu memnepamypax KoH-

mpoaupyemoil cpedst He bosiee 160 °C. [nsi KOHMPOSs Colnyuux mMamepuaios He-

bonbwolt ntomHocmu (MyKa, yemeHm)
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200 max

o | Comopeg | JaKun B-L-5x
D 7% it/ [ocT 21130-75
>
S
[
- 41
. . , !
Yonomeumensias A |
nobepxHoCmb . i
L &1z
umy Mé8x2
o D 40
A
| I
; © @ 22
| R
! ! ™~
. A
Jazmywka M20x15 Ypobru cpadamsbarus:

A-A - npu 20pU3oHMAALHOM MOHMAXE;
b-b - npu BepmukansHom MoHMAXE.

L - GnuHa nozpyxaemad Yacmu

o ==2&"* yBCcmBUmEnbHOZO 3AEeMeHMA, MM,
TPETPEXIERNE -
o . Macca: 29 kz npu L = 100 MM.
T Macca cmepxws: 2.9 /MM

%

\ Kadenwkbid 6603 M20x15

Pucyror B.46 — 'abapumHble U YCMAHOBOUHbBLE PA3ZMEPbLL CUZHAIUIAMOPA YPOBHSL
BHUBPOTSK-Y-M-B co cnocobom npucoedurHerust wumyuyep G1 1/2, M48x2 c ycunen-
HbIM UY8CmeumesbHblM 2/1eMEeHMOM O/t KOHMPOJSL HAIUUUSL 2KUoKocmu 8 mpybo-

npoeodax C 8blLCOKO1L CKOpOCMbio nomorxa ujid emrocmsix ¢ MeuanKou

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51

" “ n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

. http://www.invard.ru

OKIIO 67234859, OT'PH 1106230003516
WHH 6230072201, KIIIT 623001001

200 max
2 - Mudukamon cocmaoadus Jaxum 38-C-5x76
D7 TOCT 2130-75
il QLT
o
L E?Tﬁﬂ.WHumEﬁ&HEﬂ/
noflepxxocmes G3/4
L MZ7x 15
5 D22
A
i b
- t
] h ?

Yoofiwy cpabdomeibarun

A-A - npu 20pU30HTANLHOM MOHTOXE,

b-5 - npu BepmukansHoM HOHMIxXe.

L - Gnuma nozpyxoemoy sacmy
YUBCMBUMEALHOZE IACHEHMI MM

L = 60 MM

Macca 16 kz npu L = 100 mm

Kadenwrsi 8600 M20x15  Macca cmepxwn 12 2/mm

PucyHor B.47 — 'abapumHele u YcmaHO80UHblE pA3ZMeEPbL CUZHAU3IAMOPA YPOBHSL
cblnyuux npooyKmos ¢ 8unouHsim ceHcopom BUBEPOTOK-YC-M-B co cnocobom npuco-
eduHeHust wumyuep G374, M27x1,5 ¢ yonrurHeHHOU 8unKoil 011 pabomel npu memne-
pamypax KoHmpoaupyemoil cpedsl He 6onee 160 °C. [lnss KOHMPOAs colnyuux mame-

puasnog Hebosbuwoll niomHocmu (MyKa, yemeHm)
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O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51
" “ , n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
v Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru
e OKIIO 67234859, OI'PH 1106230003516
A VHH 6230072201, KIIIT 623001001

g
=
A
Hnﬁﬂmﬁumgﬁbﬁm/
NOGEENHOCTE i M27x15
1) Py
= A
5 b
| Ml
|

Soafwy coadamubarus

A-A - Apu 20pUI0HMONLHOM MOHTIOXE,

b-b - npu BepmukansHoM MOHMaxE

| = JAuKa NOZ0y%aeMaL Yacmu
HOCMBUMEALHEZ0 IACMEHTIT MM

Limint = &0 M

Macca 16 kz npu L = 100 MM

Macca cmepxds 12 2/ mm

Kadeauisy ffod M20x15

Pucyrorx B.48 — ['abapumHble U YcmaHO80UHbLE PAZMEPLL CUZHATUIAMOPA YPOBHSL
BUBPOTSK-Y-M-B co cnocobom npucoeduHerust wmyuyep G3/4, M27x1,5 ons pabo-
mblL Npu memnepamypax KoHmpoaupyemoii cpedst He bosee 160 °C. Jns eszkux cped

U 0151 KOHMPOJist meépooz20 ocadka 8 KUOKOCmU
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OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»

[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51

" “ , n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

. http://www.invard.ru

= OKIIO 67234859, OT'PH 1106230003516
A WHH 6230072201, KIIIT 623001001

200 max
90 o Muduxamop cocmamus  Jaxuy 38-(-5x 16
@ 74 rocr 2130-75
|
B
S
Lry
=
o Q4T
-]
1
] H’nﬁﬁmﬁumfﬁbmq/l &
NOBECXHOC TS
@30
w @ 16
1

Jazaguwa MZ20x15

Hoobwy cpodamefioHus

A-A - Aoy Z00UIOHMAAHOM MOHTIIXE:

b-6 - npu BenmuxansHoM MOHMOXE.

L - GAuKD noZoyxaeMou Hacmy
gyBcmBumensHozo IMEMEHME, MM,

L = 60 Mm

Macca 16 k2 npu L = 100 vm.

Macca cmepxss 12 2/ M

Kadeauswd Bbod M20x15

Pucyror B.49 — 'abapumHble U YCMAHOBOUHbBLE PAZMEPLL CUZHAIUIAMOPA YPOBHSL
BUBEPOTSK-YC-M-C co cmepaxxHe8biM UYye8CmaumeibHbiM 31eMeHmMOM CO Cnocobom
npucoeouHeHust wmyyep 0t pabombl npu memnepamypax KOHmpoaupyemoi cpedsl

He bosiee 160 °C. Jns pabomel ¢ colnyuumu npooyKmamu
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O01ecTBO ¢ OrPAHHYEHHON 0TBETCTBEHHOCTHIO «HBapa»

[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51

" “ . n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
A Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

. http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

A VIHH 6230072201, KIIIT 623001001
200 max
CB8emoBod Jaxum 38-C-5x16
[OCT 21130-75
A a7
8
S
505
5 5
v ! i
Y ~ [

1Ex db IIC T6 Gb

Q
NPEAYNPEXAEHUE -
OTKPBIBATb,
OTKNOYUB
™ OT CETU

KabenmsHpili 8600 M20x1,5

Pucyrorx B.50 — 'abapumHble U YcmMAHOBOUHbBLE pAZMEPLL CULHAIUIAMOPA YPOBHSL

BHBPOTS3K-Y-M-B co cnocobom npucoeduHeHUst mpu-Kaamn oast pabomslL npu mem-
nepamypax KoHmpoaupyemoil cpeowt He 6onee 160 °C. [lns pabomsl ¢ colnyuumu

npooykmamu
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UHN/Ann

IIpuaoxenue I'
(obs13aTEeABHOE)

TF'abapHTHBIE H YCTAaHOBOYHBIE Pa3MepPhl BTOPHYHOIO

npeodopaszoBaTeas

KaoensHyiu 66od MZ20x15

Jaxum 36-C-5x76
[Focr 21130-75

2\

300 max
121

e

==

| r—

55

171

Macca He 6onee 1,5 ke

I pumeuaHue - Konuuecmeo u pacnosiookeHue KabesbHbIX 880008 MOXKEM OMAUUAMBCSL

om npueedeuubtx u ycmaHassausaemest 8 coomeemcecmeuu ¢ 3aKa30M.

Pucyror I'1 — 'abapumHble U YCMAHO80UHbLE PA3MEPbL MOPUUHO20 NPeobpa-

3o0eamesist KOHCMpYyKmueHo20 UCNOoJIHeHUsl Kopnyca — HACMEeHHbBLU antoMUHUE8bL

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



uHN/Aann

120

8omb D62

|

216
200

|

Pucyroxr .2 — 'abapumHsle u ycmaHo8ouHble pasmepsl naaHku 1 das yema-
HOBKU 8MOpuUuH020 npeobpaszosameiss KOHCMPYKMU8HO20 UCNOJIHEeHUSL KOpnyca —

HACMEHHbLU ANIOMUHUESLLTL

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK

Bepcusi 18 | ceHms6pb 2026



67
5

195
175
5

2omb @4

y 4omb 7

Pucyror I3 — 'abapummHsle U ycmaHo80UHbLE pA3MEPLL NIAAHKU 2 0As Yycma-
HOBKU 8mopuuH020 npeobpazosameJiss KOHCMPYKMUBHO20 UCNOJIHEHUSL KOPpNYca —

HACMEHHbLU ANFOMUHUEBLLU

u FPBT.407713.001 P3/CurHanuaaTtopbl ypoBHsl BUOpaLmoHHble BUBPOTIK

Bepcusi 18 | ceHms6pb 2026



75

45
T7I3e[sTel7Te
A
m\
- Y
y : .
105
< >

Macca He 6osee 1,0 ka.

PucyHok I''4 — 'abapumHble U YyCmMaHOBOUHbLE pA3MEepPbL 8MOPUUHO20 npeobpa-

3oeamensi co cmeneHbio 3awumel kopnyca IP40 u kpenneruem Ha DIN-petiky

u FPBT.407713.001 P3/CurHanusatopbl ypoBHs BUGpaLumoHHble BUBPOTIOK

Bepcusi 18 | ceHms6pb 2026



Jaxum 3B-(-5x16
[ocrt 21130-75

250 max

Macca He 6osee 2,0 ke.

Pucyror I'5 — 'abapumHsle U ycmaHO80UHbLE pA3MEPbL 8MOPUUHO20 Npeodbpa-

3o08amensi Ha 8 cueHaiusamopos

u FPBT.407713.001 P3/CurHanmsatopsl ypoBHsi BUGpaLvoHHble BABPOTIK
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ULN/Ann

\

W

O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»

IIpuaoxxenue [
(obs13aTEeABHOE)

[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,
yi1. MasikoBckoro 1A, momer. 51

IMouTosslii aapec: 390023, r. Pssans, a/s 55
Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

VIHH 6230072201, KIIIT 623001001

Cxemsl QACKTPHUYECCKHE IIOOAKAIOYECHHA

A2
MCTOUHMK SAEKTPONUTAHUS

X1

Al
CurHanuaaTtop yposHs BubpoTak
X1
Uens -0
1
4-20uA(+)| 1 | I- o
Kopnyc 2 i
1 L42u0)] 3 J ]

Kamr. Uers
1 24B(+)
2 248(-)

A3
MNpuemHitk 4-20 MA

X1
Ko, Uene
1 Bxoa(+)
2 Bxon(-)

PucyHor A.1 — Cxema snexmpuueckadst NOOKA0UEHUS. CUZHAIU3AMOPA C 8bIXO0HbIMU CUZHA-

Ad
MNpeofpasosavens uitepdedca USB-HART

aamu Al, A2, A3
A2
UeTounmk BAEBKTPONWTOHKA
X1
A Konr. Liens
Cumanniatop yposHa BuBpotak 1 248(+)
X1 2 | fe)
Lens =0-
4-28uA(+)| 1 — ’- ﬂ npueuuﬁa-z—:n.m
Kopnyc 2 T 5 X1
& 4-20uA(-) | 3 :l-l_[_v 200330 Kowr.|  Llems
= I O ] 1 Brox{+)
I— 2 Bxoa(-)
X1
Kour, Uens
1 [HaRT(Y)
2 |HART(2)

Zj:> K vexxoaorwueckon M3BM

Pucyrok /1.2 — Cxema snekmpuueckasi NOOKJHOUEHUSL CUZHAIU3AMOPA C 8blXOOHbIMU CULHA-

aamu A2H, ABH
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O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51
" “ Y n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
A Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru
OKIIO 67234859, OI'PH 1106230003516

) WIHH 6230072201, KIIIT 623001001
A1
Curdanuaartop ypoeHa BubpoTak
X1
) o=
zee() | 1 L1 N
Kogaye - AnexTpormTanve 220 B 50..400 lu
weelN) | 3 |— = 1 [
X2 '—l
T L >
w1 : dnektponuTanne 24 B (18..32 B)
Kopnyc z | >
248(-) 3 f—t]
X3 3 »
Lena | <o E—— > WcnoaxuTeAbHoe yctpoacTeo 1
H3 1 1 3 e
Pass 1 C Ofas@ 1 2 L
. 2
L HO 1 3 —2
= | ] =
Uemw | —0- —— > HenoAHuTeAbHoe ycTpoRcTBO 2
H3 2 1 8 ] B
Paxs 2 E Dbusw 2 2 2
L—| HO 2 3 2
02

Pucyrok /.3 — Cxema anekmpuueckasi NOOKJIOUEHUSL CUZHAIU3AMOPA C 8blXOOHbIMU peseli-

Hbowmu cueHanamu P1, P2, PP, P/

A1
CurHanuiatop ypoaHs BubBportak
X1
Lemns Kour.
2208(L) i = 1
Kopnye | 2 | :l
2208(N) 3 —
A3
X2 MeTouHHMK 3AeKTPONUTaHMA
Uens Kour. :‘ T
248(+) t 2 e e
Kopnyc 2 | =] : 248(+)
sy | 5 LT 2 | 2460)
A2
MpueuHur 4- 20 wA
- X1
RH={19/Imax-1) - RnpjxOm Konr. Lens
b | 1 Bros(+)
2 Bxon(-)

PucyHoxr /.4 - Cxema sanekmpuueckast NoOOKaoueHUus cugHanruzamopa ucnoarerust WH c eot-

X00HbIM Hecnpo8OOHbIM CUZHAIOM
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uLN/Aann

OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51

IMouTosslii aapec: 390023, r. Pssans, a/s 55

Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

WHH 6230072201, KIIIT 623001001

Crmanuaa i Bl
X1 s
U | o 1 > | Jnextponutanme 24 B
4.0 e 2 18..32 B
Koms | 2 | ] [ra ( )
ve) | 3 —2af |
X2
I::C:. -?- oo —
n——_ U ema 1 | 2 . ~—p > Menoanuteashoe yctpoacTeo 1
—{ HO 1 3 2 -
X3
H3 2 1 L] — e
Pusg 1 Mwa2 | 2 = :| H——3 > HcnoanureAshoe yctpoactso 2
L] HO 2 3 -] =
X4
Uems | -
RS-485(A) [ 1 : e Uupposon suxon RS-485
e % J Modbus RTU
RS~4858)| 3 |— =] B ( )
L

PucyHor .5 — Cxema snekmpuueckast NOOKOUEHUSL CUZHAIUIAMOPA C 8bIXOOHBIM YUPPO-

8blM cuzHa/iom no uHmepgeticy RS-485 u dsyms dononHumenbHuIMU 8bIXO0HBIMU peseliHbl-

Al
Curvanuaarop ypoeHs Bubpotak

X1
Lens Kok,
24B (+) | 1 1
Kopnyc 2
24B(-) 3 :’E
X2
Lens Konr
VCC 1 -2
NPN | out 2 |+
GND 3 |5
X3
Llenb KoHT.
vGC : | W
PNP [ oyt 2 |1
GND 3 |8

mu cueHanamu L[C

o SAaekTpONMTaHWE
A 24 B (or 12 no 32 B)

— Kapnyc

:J: Ru ] | crowmx 5608
= I

Kopnyc/3ipan catena

= R |Vlc1'uu|1|< 5.60B = -
i)
v vV Vv
Y v v
E % T mus
o o
= = =
= 5 3 ¥ JAeKTpOnHTAHUE

5..60B 5.60B
400 mA 400 mA

Pucyroxr /1.6 - Cxema snekmpuueckast NOOKAIOUEHUS. CUZHANU3AMOPA C 8bLXOOHbLM

cueranom TP
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UL, AN

OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51

Moutoswiii axpec: 390023, r. Psizans, a/s 55

Temn. +7(4912) 50-03-58, e-mail: inbox@invard.ru
http://www.invard.ru

OKIIO 67234859, OI'PH 1106230003516

VIHH 6230072201, KIIIT 623001001

MoakntoyeHue Harpy3kn kK NPN-BeIxoay

1 - (+)

R3
2 — MNcTouHWK nuTaduns 278

: - ()

X1
Llens |[KoHT. 1
vCC 1
NPN [OUT | 2 2
GND | 3 3
X2
Llenb |KoHT. 4
VCC 1
PNP [TOUT | 2 S
GND | 3 G
L
X3
Llenb |KoHT.
RS-485(A] 1 7
Obw.curu.f 2 |-
RS-485(8) 3 8

Ll ]-

MoakntoveHue Harpy3kun k PNP-Bbixoay

4
N - +
R4 (+)
> 1} MNCTOYHMK NnuTaHmna 278
6 o
- (-)
7 —
8 Undposon ebixon RS-485

Pucyror .7 - Cxema sneKkmpuueckast NOOKJIHOUEHUsL CUZHAIU3AMOPA C 8bLXOOHbIM CUZHATIOM

TP3 (mpexnpoeooHas cxema)

NPN

PNP

X1

Liens

KoHT.

24B (¥)

Kopnyc

245 (-)

X2

Uens

KOHT.

VCC

ouT

GND

Lens

vCcC

ouT

GND

Uens

RS-485(A)

(OGLLY. CUrH.

S-485(8

l .

2 3nexTponuTaHue 24B

L]~

MopaknoyeHwe Harpyskn K NPN-Bbixoay

3
1 +
- (+)
4 McTouHuK nuTaHna 5...60B
5

()

MoaknioueHne Harpyskun k PNP-Beixogy

(+)

6
R2
74:|—1 McTouHuk nutanua 5...60B
8
(-)

9

10 Lndposon seixog RS-485

e ———

Pucyroxr /1.8 - Cxema snekmpuueckast NOOKJAOUEHUSL CUZHANIUSAMOPA C 8bLXOOHBbIM CUZHAJIOM

TP5 (namunpo8ooHas cxema)
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O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51
" “ Y n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
A Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru
OKIIO 67234859, OI'PH 1106230003516

Vv WHH 6230072201, KIIIT 623001001
A2
MCTOUHHK BASKTROMHTAHKA
X1
CurHanwaarop :;um Bufporae KBT' Zli;:::]
xi 2 248(-)
Uans -0= 1
4-20uM(+) | 1 — !— f'\ — npmuuﬁ'd-zn MA
Kopnye 2 ] X1
4-20uA(-) | 3 IJ | = Kour.| Uens
X2 1 Bxoz(+)
Uens -0 2 B Bran(-)
C H3 1 1 | —I
Obuwa 1 2 F|
P 1
" Tw s s H >
~——3 > WCnoAHMTEAbHOE YCTPORCTBO
_l_ T

PucyHo;c /1.9 — Cxema asleKmpuuecKast NOOKJIHOUEHUSL cueHasiusamopa c 8bIX00HBbIM CUZHAJIOM

A/P
A2
MeTouHHK BAEKTPONUTAHWA
X1
Al KouT. | Uens
CuranuaaTop yposHA BubpoTak 1 8,28(+)
Uens -0- i
Namur(+) 1 ] I- n =3 npuam‘nlﬁ Namur
Koprye 2 ] X1
_T_ Namur(-) | 3 I_'( U — Kowr.| Uems
= . 1 Bxon(+)
2 Bxon{-)

PucyHor /.10 — Cxema sannekmpuueckast NOOKIHOUEHUS. CUZHAIU3AMOPA C 8bIXOOHbIM CUZHA-

siom Namur
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OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»

[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51

" “ n nn IMouTosslii aapec: 390023, r. Pssans, a/s 55
Ten. +7(4912) 50-03-58, e-mail: inbox@invard.ru

. http://www.invard.ru

OKIIO 67234859, OT'PH 1106230003516
WHH 6230072201, KIIIT 623001001

A2
WeTouHmk SAEKTPONWTaHWA
X1
Al Kout. | Uens
CurHanvaaTop yposHA BubpoTak 1 8 .ZB{ +}
X1 2_| 828(0)
Uens o
Namar(?) | 1 M ! A3
= = "—'|_r = ” MpremMHrK Namur
opnyc
Namur(-) 3 ]J .| |Konr. Lens
X2 1 Bxon(+)
Uens -o- 5 2 Bxon(-)
H3 1 1 1 —[
Peae 1 i EI;"T' ] i : _, 1
i WcnoAnuTeAbHOE YCTPORCTEO
i 2

PucyHor .11 — Cxema saniekmpuueckast NOOKIHOUEHUS. CUZHAIU3AMOPA C 8bIXOOHbIM CUZHA-

stom Namur/ P

Cumanmaamp?:mauﬁ BuBpoTtak
‘ 22&13&;
X1
Uene KoHT.
220B(L) 1 —— 1
Kopnyc 2
220B(N) | 3 |—1
X2
Lens KOHT.
24B(+) T |—= 2
Kopnyc 7 ) -
248(-) 3 |—=

PucyHoxr /.12 — Cxema snieKkmpuueckast NOOKAOUEeHUS. CUSHAIU3AMOPA C 8bIXOOHbIM CUZHA-

nom BK ¢ anekmponumaHuem HanpsiokeHuem nepemeHHozo moka 220 B
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O0mecTBO ¢ OrpaHUYeHHOlN 0TBETCTBEHHOCThI0 «MHBapa»
[Opunuueckuii anpec: 390000, Poccus, r. Pszaub,

yi1. MasikoBckoro 1A, momer. 51
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A1
CwurHanuaaTtop ypoBHs BubpoTtak

X1
LUens KoHT.
2208(L) ; N — 1
Kopnyec - N T—
220B(N) . S S

X2
Uens KoHT. 24}{B:i+)
24B(+) 1 ey 2 I >
Kopnyc S| -
243(') 3 g HE:IrE L134-:a
24}(5:‘!}}

PucyHor .13 — Cxema sannekmpuueckast NOOKIHOUEHUS. CUZHAIU3AMOPA C 8bIXOOHbIM CUZHA-

nom BK ¢ anekmponumaHuem HanpsiokeHuem nocmositHHozo moxka 24 B

Al
CwrHanuaatop yposHsa BuBpaTtak (BK)
X1
Lens Kour.
220B(L) 1 L 1
Kopnyc 2 |— ]
2268(N) 3 |— .
%2 HCTOYHUK 2AEKTPOMMTAHKA
Llens KoHT. :1 s
248(+ 1 2 o
) Lo foy 1 248(+)
Kopnyc 2 | — 2 2480)
248(-) Ll ™
A2
MpuemHuK 4 - 20 MA
- X1
Rr=(19/(Imax-1) - Rnp) KOm KoHr. Lens
o 1 | Bxon(t)
2 Bxon(-)

PucyHoxr /.14 — Cxema snieKkmpuueckast NOOKAOUEeHUS. CUSHAIU3AMOPA C 8bIXOOHbIM CUZHA-

som BK ¢ aslekmponumaHuem no JiILHUU 8blX00H020 AHAI0208020 CUSHAA
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A1 CurHanusartop ypoBHSA

X1 X3
Llenb |KoHT. X1
Unut(+)| 1 1|_ —1| M IlBI;I'::: KO1HT. LUenb |KoHT.
Kopnyc| 2 = 2 L (24B(+)| 1 1 3nekTponuTanue
2 [T 3 ﬁzl | L] F{Bxon2| 2 L((24B((_)))) 1 e . 220 B 50 'y
- X4 211 (60 vnw 400 y)
o Ko Kopnyc | 3 24B (ot 12 po 32 B)
A2 CurHanunsatop ypoBHs 1 U :
X1 [] |E Bxog 1| 1 X1 Kopnyc
Bxop 2| 2
Llenb |KoHT. 1 S REZE Llens |KoHT.
Unut(+) 1 | ! NC1| 1 |
Kopnyc| 2 - ] Pene KOHTponkLHOM ci > ﬁ2
2 [0 3 ﬁ2| L] Toukw 1 (paTumka 1) o1 5 j3 Il_
= NI 4 1 l2, VicnonHutenkHele
Pene koHTponbHoA 1 2 5 ] : ycTponcrea
TOYKW 2 (AaTumka 2) YR 5 6] 6
6
NC3| 7 E
A3 CurHannaaTop ypOBHS Perne KOHTPONbHON {[ s 5 2
TOUKM 3 (aaTumnka 3) | 2 1
enb K Al NO3| 9 _i\ ] |2 WcnonHuTensHele
. ulk 1 NC4 | 10 [— HRE cTpoiicTBa
Unnt(=)| 1 1 Pene KOHTPOMbHOM 5 : yerp
) | P ca | 11
Kopnye| 2 H :__:] ToukW 4 (gatumka 4) Noa 12 _6\ 6
2 [Unur()[ 3 ﬁzl B
- X5
Lens [KoHT.
1IBxop 1 1
A4 CurHanusaTo| OBHSA - A
X1p yp L] |3 Bxopg 2| 2
Llenb |KoHT. X6
1 Llens [KoHT.
Unut(+)| 1 1 1
Kopnyc| 2 L =l [ lE Bxoal] 1
2 [Onwr()[ 3 2| B L = Bxop 2| 2

PucyHoxr /.15 — Cxema sanekmpuueckast NOOKIIOUEeHUS. 8MOPUUHO020 hpeobpazogamens C pe-

JIeliHbIM 8bIXOOHBbIM CUSHAIOM

193

PBT.407713.001 P3/ CurHanusaTtopbl ypoBHsl BUGpaLmoHHble BUBPOTIK
Bepcusi 18 | ceHms6pb 2026



OO01IeCTBO € OrPAHMYEHHOI 0TBETCTBEHHOCTHI0 «HBapa»
HOpunmueckuit agpec: 390000, Poccus, . Psizans,

yi1. MasikoBckoro 1A, momer. 51

u “ n nn Iourosskrit agpec: 390023, . Psi3anb, a/s 55
Temn. +7(4912) 50-03-58, e-mail: inbox@invard.ru

http://www.invard.ru

OKIIO 67234859, OT'PH 1106230003516
WHH 6230072201, KIIIT 623001001

A1 CurHanusaTtop ypoBHA
X1 X3
ULlel'thvr K01HT' 1 1 Llenb |KoHT. X1
Kan( ) - | M 1 HiBxoa 1] 1 Lens  |KoHT. ]
opnyc N m— 2 L (24B(+ 1 1 SnexkTponuTaHue
2 [Unur()| 3 —2| L FBron2] 2 L((24B((_)))) 1 4 5f) 220850my
- X4 2 1] (60 vnw 400 u)
S s Kopnyc 3 24B (ot 12 go 32 B)
A2 CUrHanu3aTop ypoBHA Lenb |KoHT.
X1 1 PiBxon 1] 1 Kopnyc
L] ¥{Bxon2| 2
Llenb [KoHT. 1
Unnt(+)| 1 | _1| X2
Kopnyc| 2 ) j,,:_] Lens [KoHT. 1 1
2 (unur()| 3 ﬁl RS-485(A)| 1 W .
= ) RS-485EB; > 2 ] |2 ) Lincdbposoi Bbixon
OB 3 L] _31_. RS-485
A3 CurnanusaTtop ypOoBHSA
X1 X5
KoHT.
Kopnyc| 2 l || [ ll" Bxoal| f
P 4
2 [Unwr| 3 2| H Ll HBxon2| 2
A4 CurHanusaTtop ypoBsHS
X1 X6
Utl:::(l:_) K01HT' 1 1 Llens [KoHT.
I_. 1] [] |l Bxog 1| 1
Kopnyel 2 1= 2177 H L] |2 Bxog 2| 2
Y |unur()| 3 ﬁl A

PucyHokr /.16 — Cxema snnekmpuueckast NOOKIOUEHUs. 8MOPUUHO20 hpeobpazogamensi ¢ yug-

posbim 68bIXOOHbIM CUZHAIOM

IIpumeuaHrus

1 Kosuuecmeo kabenbHbLX 860008 U MUN NPUMEHSIeM020 Kabenast onpedensemest nompebdu-
mesem.

2 Ilpu noOkatOUeHUU cuHaIu3amopa ¢ 08ymsi KabenbHbiMU 8800aMU MoxKem Oblmb Uc-
Nob308AH MOALKO 00UH KabenbHbLl 8800 (Kabesb), 8mopoli kKabesnbHblll 6800 NpU 9MOM 00SKEH OblMb
3aznyuieH.

3  CueHanuzamopsl ucnoareHust A unu Namur kKosodok X2 u X3 He umerom.

4  JlonsapHocmb 31eKMPONUMAHUsL NPU NOOKIIOUEeHUU CURHANU3AMOPO8 3HAUEHUS. He ume-
em.

5 TlookntoueHue yeneill 91eKmponumaHusl U 8bIX00HbIX CUHAI08 CUHAIU3AMOPO8 C 8UOOM
83pbleo3auumsl «UCKpobe3onacHas uenv» ocyuiecmensemcs uepes bapvep UCKpo3awWumbl muna

HCKPA-AT.03 no TY 26.51.45-002-4656536.
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6 Kabenu ceasu exodsim 8 KOMNAeKm NnOCMAasKU CUZHAU3AmMopos, HO NoCmagsiiomest no
3aKasy.

7  Konuuecmeo noOKAOUGEeMbIX K 8MOPUUHOMY npeobpasoeamento CUZHAU3ZAMOPO8 onpe-
dessiemest 3aKA30M.

8 TIIpu nocmaske emopuuHoz20 npeobpazogamesnsi UCNOAHEHUS C MEeHbULUM KOIUUeCMEoM
mouex KOHMpPOJsL UNU CUZHAAU3IAMOPO8 KOJNOOKU 0151 UX NOOKAOUEHUSL OMCYmcmayom.

9  CueHasuzamopy Haauuus cpedbl coomgememaeyem 00HO peJe.

10 IIpu KOMOUHUPOBAHHOM 8MOPUUHOM npeobpaszosamesne coomeemcmeue pese CUzHAIU3A-
mopam onpeodensemcs. CXxemotii NOOKA0UEHUSsl, NPUBEOEeHHOU HA HUIXKHET. CMOpoHe KPbLUULKU 8MOPUUHO20
npeobpaszosame.isi.

11 Bud ssniekmponumaHusi 8MOpUUHbLX npeobpazosamesiell CUZHAU3AMOPOo8 onpedesemcst
3aKaA30M.

12 PexomeHoyemoe ceueHue Kusn kabesneil Ons eHewHux noorxawoueHuil 0,35; 0,50; 0,75;
1,00; 1,50 mm2.

13 Bwulbop mapku Kabessi ocyujecmenisiemes NPpoeKmaHmom 3aKasa.

14 HapyokHutli ouamemp kabeseii om 8 0o 13 mm.
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UHN/Ann

IIpusoxkenune E
(obs13aTEeABHOE)

BeaomocTs rpynnosoro komnaekra 3HII

'pynnoBoit kommnaekT 3UII npegHasHadeH oA 3aMEHBI BBIMIEAIINX U3 CTPOLA
OAOKOB 2A€KTPOHHBIX CHAAMHU H CPEACTBAMH MOTPeOuTeAsd. ['pynmoBoi#l KOMIIAEKT
3UII npu HEOOXOAMMOCTH BO30OHOBAIETCH I10 3aKa3aM I'eHEePaAbHOI'O 3aKa34dHuKa.

Cocras rpynnoBoro kommaekra 3UII nmpuBenen B Tabaurie E.1.

Tabaumna E.1

B coorBeTcTBUN
MonyAab 3A€KTPOHHBIN -
C 3aKa3oM
K KoabI10o 068-072-25 I'OCT 4
OABITO YIIAOTHHTEABHOE 9833-73
K KoarbI110 018-021-19 roCT 4
OABITO YIIAOTHUTEABHOE 0833-73

Macca rpynnoBoro komriaekta 3UII B ymakoBke He 6oaee 1 Kr.
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UHN/Ann

IIpuaoxenue XK
(cmpaBo4HOe)

PeryAHpoOBKa rAyOHHBI IIOI'PYIKEHHS CEHCOpPAa CHTHaAH3aToOpa C IIOo-
MOLIBLIO NIPOXOAHOro hHTHHrA
3.1 IIpoxoaHoH puTHHr. CocTaB H YCTPOHCTBO NPOXOAHOro (pHTHHTA

XK.1.1 [Iag peryAupOBKHU TAYOHHBI IIOTPYKEHHs CEHCOpa CHUTHaAH3aTopa Hcroab3yeTcs [Ipo-

xoaHo#M pUTHHT (pucyHoK 2K.1).

S41 - pasmep nod kawy

13

SnnomHumesibHas
nobepxHocme

D 41

Pucyror 2K.1 — I[IpoxodHoU pumurz
2XK.1.2 IIpoxonHo# (PUTHUHT COCTOHUT M3 BEPXHETO M HUKHETO CErMEHTOB, (PHKCATOPOB U 3A€-

MEHTOB KpenaeHud (BuHT M8 u matiba) (prucyHok 2K.2)
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UHN/Ann

Busm M8 Waida 8 Pukcamop BepxHuu cezvenm umurza
\ \ \‘\ =

HUXHUU CBZMEHM QUMUHZa

\

Pucyror 2K.2 — Yempotiicmeo npoxo0H020 pumuHza

JK.2 PeryAHPOBKH IAyOHHBI IIOrPyKE€HHS CEHCOpa CHrHaAH3aToOpa
2K.2.1 PeryAupoBKa TAyOHHBI CEHCOPA IIPOUCXOAUT CACOYIOIINM 06pa3oM:

- 0cAabuTE BUHTHI M8 1 pacrioAOXKHUTL MIPOXOAHOM (PUTHHT B HY?KHOM YaCTH CEHCOpPa;

- 3aTAHYTb BUHTBI M8.

BubparmonHsbIi CHUTHaAU3aTOP YPOBHA c U3MEHSIEMOH TAYOHMHOM

OTPYy>KeHUd 30H1a n3o00pazkeH Ha pucyHke 2K.3.
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Bepxruu cezmeqm yaHeu

Buwm M8

HuxHuo cezmeHm yarey

S41

YnnomrumenbHasa /
nobepxHoCmb

Pukcamop yaHzu

[lpoxodHou goumUHz/

Jaxum 38-C-5x16

(bemobod
[ocr 21130-75

A

Jaznywka M20x15

1Ex db NC T8 Gb
Q

@

NPERYNPERIEHHE -
OTHPLIBATE,
OT CETH

KadensHuii b6od M20x15

| Ity

Ypobru cpadamsibarus:

A-A - npu 20pU3CHMANLHOM MOHMAXE;

b-b - npu Bepmuka/bHoM MOHMAXe.

[ - dnuma nozpyxaemou Yacmu
yybcmbumesisHozo 3AEMEHMA, MM,

Lmin = 60 MM,

Macca: 16 kz npu [ = 100 mm

Macca cmepxus: 12 2/Mm

Pucyror 2K.3 — BubpauyUuoHHbLU CUZHANUIAMOP YPOBHSL C USMEHSIeMOU 2/1YyOUHOTL

nozpyxeHust 30H0a
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