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PykoBOICTBO 1O 3KCIuTyaTanuy (B JambHelIeM PD) conepkuT TeXHHIeCKHe
JTaHHbIe, OMMCAaHWE TPHHLIMINA JACHCTBUS M YCTPOWCTBA JaTYMKOB JaBICHUS
JIMS5017-Ex (B nmanmpHeHIIeM ITaTduK{), a TaKKe CBEICHUS, HEOOXOAMMBIE IS
[IPaBUWIBHOM UX 3KCILTyaTalUu.

Cxema ycnmoBHOTO 0003Ha4deHus Aarunka JIM5017-Ex nmpuBeneHa B mpuiio-
JKEHUH A.

IlepeyeHp uUCTONHEHWH JaTYMKOB MO (YHKIHMOHAJIBHOMY Ha3HAUCHUIO
npuBe/eH B Tadimie A. 1.

1 Onucanue u padora

1.1 Ha3nauenue

1.1.1 Jdaruuxu tuma JIMS5017-Ex mnpenHa3zHaueHbl i1 NpeoOpa3oBaHUsA
n30bITouHOTO NaBnenus (J11), abcororHoro nasnenus (J1A), naBineHus-pa3psokeHus
(/1B), u3bpITOuHOTO maBneHusA-paspsukeHus (JABU) u pasnoctu nasnenwii (/1) B
ANEKTPUICCKUH YHH(DHUIINPOBAHHBIN BEIXOHOM CUTHAI, a TAKOKe I(POBOI cUTHAT B
crarnapre HART-ipoTokoia ¢ oToOpaskeHreM H3MEepEeHHOTO 3HAUCHS TaBICHUS Ha
KK-nucrmee.

1.1.2 Haruukn cootBercTBytoT I'OCT 22520-85 u

TV 26.51.52-063-00225590-2018.

1.1.3 JlaT4uku UMEIOT B3pPHIBO3AMIUIIIEHHOE UCTIONIHEHUE C BUJIOM B3PBIBO3a-
muThl — «Jckpobe3onacHas aeKTpruIecKas [emby, ¢ 0003HaueHHEeM «Ex».

JlaTuKN WMEIOT YPOBEHb B3PHIBO3AIIUTHI «OCOOOB3PHIBOOE3OMACHBIH» ¢
MapkupoBkoii 1o B3priBo3amuTe «0Ex ia IIC T5 Ga X» 1 COOTBETCTBYIOT TpeOOBa-
HusiM 'OCT 31610.0-2014u'OCT 31610.11-2014.

3HaKk «X» B MapKHpPOBKE B3PHIBO3ALIMTHI AaTYMKa yKa3bIBAeT Ha ocoOble
ycioBus 0€30TMacHOM JKCIUTyaTallK, CBSI3aHHBIE C TE€M, YTO NHUTAHHE JaTYUKOB
JIOJKHO OCYIIECTBIISITHCS OT OapbepoB 0€30MacCHOCTH, OJIOKOB MTUTAHUS C BBIXOJI-
HBIMHM HCKpOoOe30macHBIMHU HensMu ¢ mapamerpamu U, < 24 B, [| £ 120 MA,

C, < 0,06 Mx®, L, £ 1 MI'H, uMeromux cepTuUKaT COOTBETCTBUS, BBIJAHHBII
OpTaHOM I10 CePTH(HUKAIIINH B3PHIBO3AMUIIICHHOTO 000PYI0BaHMS, TOATBEPKIAI0-
oAl COOTBETCTBHE TEXHHUYECKOMY periaMeHTy TaMOXXEeHHOTO coio3a
TPTCO012/2011.

1.1.4 Jlatuuku MOTYT yCTaHaBJIUBATHCSH, B COOTBETCTBUHU C
I'OCT IEC 60079-14, rmaBoii 7.3 «[IpaBuma ycTpoicTBa 31€KTPOYCTaHOBOK
(ITY3) u PykoBozicTBOM 10 SKCIUTyaTallMy BO B3PHIBOOIACHBIX 30HAX, B KOTOPBIX
BO3MOXKHO 00pazoBaHKe B3pbIBoONacHbIX cMecei kareropuu 1A, 11B n IIC (kpome
anetmwiena) rpynn T1, T2, T3, T4uT5 o TP TC 012/2011.

1.1.5 Jartuuku mpuUMeHSIOTCS U pabOTHI CO BTOPUYHOM PeTHCTPUpYIONIEeH 1
[I0OKAa3bIBAIOLIEN anmaparypoi, peryisitTopamMd M JOpyrUMH YCTPONCTBaMu
ABTOMATHKH, MaIIHHAMH [IEHTPAIIN30BAHHOTO KOHTPOJIS M CHCTEMaMH YIPaBICHUS,
BOCTIPUHIMAIOIIIMH CTaHIAPTHBIE CHTHAIBI MMOCTOSTHHOTO TOKa OT 4 1o 20 MA u
uudposoro curaana Ha 6aze HART-mpoTokora.



Tabmuma 1

VenoBHOE Kox . .
0003HauCHHE Bepxnuii npenen usmepenuit
narupka  |MOACTA
JAM5017IU-Ex 1 0,25; 0,40, 0,60, 0,63; 1,00, 1,60, 2,50; 4,00, 6,00; 6,30 I1a
2 1,0; 1,6; 2,5; 4,0; 6,0; 6,3; 10,0; 16,0; 25,0 xI1a
3 6; 10; 16; 25; 40; 60; 63; 100 xIla
4 25; 40; 60; 63; 100; 160; 250; 400; 600 xI1a
5 60; 63; 100; 160; 250; 400; 630; 1600; 2500 kI1a
6 0,25; 0,40; 0,60, 0,63; 1,60, 2,50; 4,00; 6,00 MIla
7 0,60; 0,63; 1,60; 2,50; 4,00, 6,00; 6,30; 10,00; 16,00 MIla
8 1,6; 2,5; 4,0; 6,0; 6,3; 10,0; 16,0; 25,0; 40,0 MIla
JAMS5017A11-Ex 3 6; 10; 16; 25; 40; 60; 63; 100 xI1a
(wrynep) 4 |25; 40; 60; 63; 100; 160; 250; 400; 600 xITa
5 60; 63; 100; 160; 250; 400; 630; 1600; 2500 kI1a
6 0,25; 0,40; 0,60; 0,63; 1,60; 2,50; 4,00; 6,00 MIla
7 0,60; 0,63; 1,60, 2,50; 4,00, 6,00; 6,30; 10,00; 16,00 MITa
8 1,6;2,5; 4,0; 6,0; 6,3; 10,0; 16,0; 25,0; 40,0 MIla
9 4,0; 6,0; 6,3; 10,0; 16,0; 25,0; 40,0; 60,0; 63,0; 100,0 MIla
10 16,0;6,3;10,0; 16,0; 25,0; 40,0; 60,0; 63,0; 100,0; 160,0 MIla
11 |10,0; 16,0; 25,0; 40,0; 60,0; 63,0; 100,0; 160,0; 250,0 MIla
JAIM50171A-Ex 2 1,0; 1,6; 2,5; 4,0; 6,0; 6,3; 10,0; 16,0; 25,0 xI1a
3 6; 10; 16; 25; 40; 60; 63; 100; 160 xI1a
4 25; 40; 60; 63; 100; 160; 250; 400; 600 xI1a
5 60; 63; 100; 160; 250; 400; 600; 630; 1600 kITa
6 0,25; 0,40, 0,60, 0,63; 1,60, 2,50; 4,00; 6,00 MIla
JAMS0171-Ex 1 0,25; 0,40, 0,60; 0,63; 1,00, 1,60; 2,50; 4,00, 6,00; 6,30 lla
2 1,0; 1,6; 2,5; 4,0; 6,0; 6,3; 10,0; 16,0; 25,0 xI1a
3 1,0; 1,6; 2,5; 4,0; 6,0; 6,3; 10,0; 16,0; 25,0; 40 xIla
4 6,0; 6,3; 10,0; 16,0; 25,0; 40,0; 60,0; 63,0; 100,0 xI1a
5 25;40; 60; 63; 100; 160; 250; 400; 600; 630 xIla
6 60; 63; 100; 160; 250; 400; 600; 630; 1600; 2500 kIla
7 0,25; 0,40; 0,60; 0,63; 1,60; 2,50; 4,00; 6,00; 6,30 MIla
JIM5017/1B-Ex
JIM50171B1-Ex 3 6,0; 6,3; 10,0; 16,0; 25,0; 40,0; 60,0; 63,0; 100,0 xI1a
(wryuep)
VcenoBHOE Kox 5
06;;;12;?{1;14&: MozeH Jlnama3on mokaszanuii, kI1a
JAMS50171BU-Ex 1 +0,125; £0,200; £0,315; +£0,500; +£0,800; +1,250; £2,000; £3,150
2 +0,50; +0,80; +£1,25; £2,00; £3,15; £5,00; £8,00; £12,50
3 +3,0; £5,0; £8,0; £12,5; £20,0; £31,5; £50,0
JIM5017/1B11-Ex 3 ot —100 10 +60
(mTynep) 4 or—100 1o +60; or —100 m0 +150; or —100 10 +300; or —100 10 +500
5 ot —100 mo +60; ot —100 g0 +150; ot —100 mo +300; oT —100 1O

+500; ot —100 g0 +900; ot —100 g0 +1500; oT —100 mo +2400

IMpumedanue - [To TpeGoBaHMIO 3aKa3uKKa IIPH BBITYCKE M3 IPOM3BOJCTBA JATIHKI MOTYT OBITh,
TIPOTPaTyHPOBAHEI B JIFOOBIX €IMHANAX, JOMYIIEHHBIX K IPIMEHeHHI0 B PO




1.1.6 Jlarymku MOryT nepeiaBaTh HHPOPMALIUIO O IaBJICHUH B LIM(POBOM BUjIE
M0 JBYXIPOBOJHOM JIMHUHU CBSI3M BMECTE C CHTHAJIOM ITOCTOSHHOTO TOKa OT 4 10
20 MA. OtoT MQpPOBON CUTHAI TOJDKEH IPUHUMATBCS M 00padaThIBaThCs JIFOOBIM
yCTpOMCTBOM, oA aepkuBaroium npotokosa HART.

1.1.7 Tlo ycTOHYMBOCTH K KJIMMATHYECKUM BO3JEHCTBHUAM JATUUKHU HUMEIOT
cnemytrorme ucronHerns mo FOCT 15150-69:

- Y2, Ho anst paboTHI 1pu Temneparype oT MuHyc 55 10 miroc 85 °C (6e3 JKK-
mqucruiesi). JlomyckaeTcst paboTa IAaT4MKOB Ipu Temrmeparype ot muHyc 60 °C ¢
MIPUMEHEHUEM TEPMOUYEXJIOB;

- YXJI3.1, Ho st pa®oThl pu Temreparype ot Munyc 20 o miroc 70 °C (¢ KK-
JTUCTLIEEM);

- T3, nuist pabotsl ipu Temneparype or munyc 10 1o rurroc 60 °C.

1.1.8 M3mepsiemMble cpensl — ra3sl U Haphl, B T.4. KUCIOPOM, HEarpeCCUBHBIC
HEKPUCTAJLIM3YIOIIMECs KUAKOCTH 110 OTHOMICHHIO K MarephaliaM, COIPHKACao-
muMesl ¢ u3MepsaeMoint cpenoit (memOpana — cmaB 36HXTHO TOCT 10994-74,
tutaHoBelid craB BT9 T'OCT 19807-91, mpyrue nmeramu — crams 12X18HI10T
I'OCT 5632-2014, crans 14X17H2 TOCT 5632-2014). JomycTumasi TeMieparypa
M3MEPSIEMOH Cpe/Ibl yKa3bIBACTCS B TIACIIOPTE Ha MPUOOpP.

1.1.9 Tlo 3amUIIEHHOCTH OT BO3JEHCTBUS OKPYXKAIOLIEH Cpelsl AATUUKU B
cootBercTBrM ¢ 'OCT P 52931-2008 nMeroT HCTIONHEHHUS:

- 110 YCTOMYHMBOCTH K BO3/ICHCTBHIO arpeCCUBHBIX CPE/l — OOBIKHOBEHHOE;

- 10 YCTOWYMBOCTH K aTMOC(HEPHBIM BO3ICHCTBUSIM — 3aLIUIIEHHOE OT POHHK-
HOBEHHS BHYTPb TBEP/IBIX TEJ (IIBUIN ) U BOJIBI;

- B3pBIBO3AIIUIIEHHOE.

1.1.10 JlaTuukw yCTOHYHMBBI K BO3ACHCTBHUIO aTMOCHEpHOTO naBieHus oT 84,0
10 106,7 kIla (rpynma P1 TOCT P 52931-2008).

1.1.11 [latyuku ycTOWYMBBI K 3JIEKTPOMArHUTHBIM IIOMEXaM, OTHOCSTCS K
obopynosanuto ktacca Ao 'OCT PMOK 61326-1-2014.

1.2 TexHHYeCKHE XapaKTEPUCTUKU

1.2.1 YcnoBHBIE 0003HAYEHUS NATYUKOB, KOABI MOJEITH M BEPXHHUE MPEIEITBI
M3MEpeHUI yKa3aHbl B TadwIe 1.

Tabnua 2
0603H31:1Cg1?§g(z)[gmnxa Koz Mozenn VYpoBeHn CTaTHI\l/IIerc[:goro JIaBJICHHS,
JAMS017A0-Ex 1 0,09
2 0,07
3 0,06
4 0,5
5 1,8
6 3,5
7 18,7
Ipumeuanue - [To cortacoBaHuio My OTPEOUTENIEM U U3TOTOBHUTEIEM HPHOOPHI
MOTYT OBITh H3TOTOBIICHEI C YPOBHEM cTaTtuueckoro nasneHus 10; 25 nmm 40 MIla




1.2.2 Tlpwu BeIITyCKe MPEIIPUATHEM-H3TOTOBUTENIEM JaTYNK HACTPAUBACTCs Ha
BEPXHUI TIpelieN auana3oHa W3MEPEeHWH, OrOBOPEHHBIH 3aKa3uMKoOM, U3 psaa
3HAYCHUI1, yKa3aHHBIX B Ta0IMLE 1.

Hacrtpoiika parynmka Ha HeCTAaHJAPTHBI BepXHUH Mpeaen guarna3zoHa
N3MEPEHUIT BBIITOIHAETCSA 10 TPEOOBAHMIO 3aKa34HKa.

1.2.3 VYpoBHM craTudeckoro maBieHus s nataukoB JIMSO017]1/1-Ex, B
3aBUCHMOCTH OT IIPUMEHSIEMBIX CEHCOPOB, IPUBE/ICHBI B TA0IHLIE 2.

1.2.4 AHaI0TOBBIA BBIXOJHOM CHTHAJ JATYUKOB — ITOCTOSHHBIN TOK OT 4 10
20 MA (IBYXTIPOBOJHAS JIMHUS CBSI3H).

1.2.5 HomuHanbHas cTaTHYecKas XapaKTepUCTHKa JaTYUKOB C JIMHEHHO-
BO3pAcTAIOIIEH 3aBUCHMOCTBIO aHAJIOTOBOTO BBIXOJHOTO CHUTHAJIA OT JIaBJICHUS Ha

BXo7ie cooTBeTcTBYeT hopmyae (1)
(1= 1)

=)

rne [—Texyiiee 3HaU€HHE BBIXOIHOTO CUTHAA, MA;
P—3HavyeHne m3MepsieMoro AaBIeHHUS (B SAMHUIIAX H3MEPSICMO BEJTMYNHEI);
I, I, — BepxHee W HIDKHEE NpEJCTbHBIE 3HAUYEHHWS BBIXOJHOTO CHTHAIA
(I,=4MA,[=20MA);
P,—Bepxuuii mpejien muana3zoHa usMepeHui (B €MHUIIAX U3MEPSIEMOM BEIMUNHEI );
P, —HwxHUI ipeen Trama3oHa n3MepeHHH (B e IMHUIIAX U3MEPSEMOI BETTMINHEI).
1.2.6 Tlo TpebGoBaHUIO 3aKa3uyiKa HOMUHAJIbHAS CTATHYECKas XapaKTePUCTHKA
JTATYIKOB MOYKET UMETh 3aBHCUMOCTB aHAJIOTOBOTO BEIXOHOTO CUTHAJIA OT BXOAHOTO
JTABJICHUSI, COOTBETCTBYIOIIYIO (hopmyne (2), B TOM YHCIE s pacueTa pacxoja
n3MepsieMoi cpebl Mo epenany aasaeHni cormacHo OCT 8.586.2-2005.

(P-P) (1)

P
I:I”+(Ig—1”)x E ’ @

rie P—riepena BXOAHBIX 1aBICHU;
OoCTajJbHOE —TO XKe, yTo B 1.2.5.

1.2.7 Tlpenensl momyckaeMoil OCHOBHOW TOTPEUIHOCTH (Y) MaTYHKOB,
BBIpQ)KEHHBIC B MPOLEHTAX OT BEPXHEro mpenena auana3oHa usmepenuit (Py), ne
TIPEBBIIAIOT 3HAYCHUH, yKa3aHHBIX B TAOMHIIE 3.

1.2.8 Ilpenensl gomyckaeMoid OCHOBHOHM MOTPEIIHOCTH JaTYUKOB C
1 (POBBIMU BBIXOIHBIMH CHTHAJIAMU HE MPEBBIIIAIOT 3HAYCHUH (Y), YKa3aHHBIX B
Tadmure 3.

1.2.9 Bapuauusi nuQpoBbIX M aHAJIOTOBBIX BBIXOJHBIX CHUTHAIOB (Y,) HE
MIPEBBIIIAET a0CONIOTHOTO 3HAYCHHMS JIOIYCKaeMOW OCHOBHOW IOTPEIHOCTH (),
3HAYEHMs KOTOPOH yKa3aHbl B Talnuiie 3.



Tabmuna 3

IIpenen gomyckaemoii OCHOBHOM MOTPENTHOCTH =+ Y, %
Kon moneny (P,./P,)<4 (P /Py) >4
1,2, 11 0,25 0,05+0,05 (P, /Py)
0,06; 0,05-(P,. /P,)—0,14
0,10; 0,05-(P,,. /P,)—0,1
3-10 0,15; 0,05 (P, /Py)—0,05
0,20; 0,05 (P, /Py)
0,25 0,05+0,05 (P, /P,)

rae P, — MakcuManibHbINM AMana3oH U3MEPEHUN JUls JAHHOTO KOJla MOJEIIN 1aTYMKa;
P, — nuana3on n3aMepeHuil Kojia MOJIeIIH, BHIOpaHHbII U3 psija 1o Tadnuue 1
[Ipenen momyckaemoil JOMOTHUTEIHHON OTHOCHTEIBHOM MOTPEUTHOCTH Y,, %o,
JIaTYMKOB PA3HOCTH JIaBJICHUH, BBI3BAHHON BO3/ICHCTBHEM pab0dero (CTaTHIeCKOTO
M30BITOYHOTO JIABJICHHUS BBIYUCIISIETCS 110 (hOopMyIie
v,=0,1P, /P,
rae P,,—3Hauenune pabodero (cTaTHIecKoro) M30bITOYHOTO JABICHHUS 10 Ta0IuIe 3

1.2.10 HanGonbuiee OTKIOHEHHE JACHCTBUTEIBHOW XapaKTEPUCTHKHU
npeoOpa3oBaHusi OT YCTAHOBJICHHOW 3aBHCMMOCTH He mpesbinraer 0,8 mpenena
JIOITyCKaeMOM OCHOBHOM MOTPEIIHOCTH.

1.2.11 3nadeHuss mMynbCcalliil BBIXOAHOTO CHUTHANA ITOCTOSTHHOTO TOKa HE
npesiaioT 0,6% BepXHEro mperena U3MEHEHNST BEIXOJHOTO curHaia. [lynbcarus
BBIXOJIHOTO CHTHAJIa HOPMHUPYETCS TPH CONPOTHBICHUH Harpy3ku 250 Om mpwm
OTCYTCTBHH CBSI3H C JATINKOM 110 IU(PPOBOMY KaHAITY.

1.2.12 JlomonaHuTeNbHAst TMOTPEIIHOCTh JaTYUKOB (Y,), BBI3BaHHAs
W3MEHEHHEM TEMIIEpaTypbl OKpY’XKAIOIIero BO3ayxa B paboueM jaMana3zoHe
TeMIlepaTyp, BBIPQKEHHAs B IPOIEHTAaX OT JAWalla30Ha W3MEHEHHsS BBIXOJHOTO
curHana, Ha kaxjsie 10 °C He peBbIIIaeT 3HAYCHUH, PUBEICHHBIX B TabnuIe 4.

Tabnuma 4
JlonmonmauUTENBHAS TIOTPEITHOCTh Ha Kaxabie 10 °C, £ v,, %
Kon monenu - 0
v = 0,06, % Y= 0,1%
2-6 0,055 +0,015-(P,,, / Py) 0,075 +0,015-(P,,,, / Py)
1,7-11 0,055 + 0,020-(P, .../ Py) 0,075 + 0,020-(P,,../ Py)
[Mpumeuanue - P, P,, v — 1o e, uro B Tabiuue 3

1.2.13 Dnekrpuueckoe NuTaHUE AATUUKOB C TOKOBOH metnei ot 4 no 20 MA
OCYILIECTBIIAETCS OT HCTOYHUKA ITOCTOSHHOIO TOKa. HampsbkeHue HUTaHus Uit
natuukoB oT 12 1o 48 B ¢ nonyckaembiMm oTkiionenueM +0,5 B or MakcuManbHOTO
3HAYEHUSI.

[Tpu BEIOOpE HANIPSDKEHUS TUTAHUS JAaTIUKOB C TOKOBOI meTiei ot 4 1o 20 MA
JIOJDKHO YYHUTBIBAaThCSl CONPOTHBIICHHE HArpy3KH. [Ipy 3TOM TOIDKHO coOmonarhes



YCIIOBHE, COOTBETCTBYOIIICE hopmyrte (3)

Un = Umin + Imax ) RH > (3)

rne U, —HanpsbkeHre HCTOYHMKA TUTaHus, B;
U

I,... —MaKCUMaJIbHOE 3HAYCHNE BBIXOJJHOTO CUTHANA, MA

m

»in —MUHHMaJIbHOE 3HAYEHUE HAIPSDKEHUS MU TaHus, B;

R, — conporusnenue Harpy3ku, KOm.

IIpenensl gomyckaeMoro HampsHKCHUS NUTAHUS B 3aBUCHMOCTH OT
COIIPOTHUBIICHNSI HATPY3KU (C y4E€TOM CONPOTHUBIICHUS JIMHUI CBSI3M) JJISI JATYUKOB
COOTBETCTBYIOT I'paHUIIaM paboyeii 30HbI, TOKa3aHHBIM Ha PUCYHKE 1.

1.2.14 Comnporusnenue Harpy3ku 1ataukoB ot 250 1o 1100 Om.

1.2.15 JlaTYuKu TPOYHBI, TEPMETHUYHBI W BBIACPKUBAIOT TEPETPY3KY
JIaBJICHUEM B TedeHHe 15 MUH. YciaoBHBIE 0003HAYEHUS, KOBI MOJIEIH 1 JaBICHUS
neperpy3KH JaTYUKOB yKa3aHbl B TAOIHUIE S.

A
CormpoTuBieHue

Harpysku, Om

1650

1100
[ i1 naT4ukoB ¢

PaGouas 30na HART - ipoTokosiomM
500

250
0 >
12 24 48 Hampsxenne,B

PI/IcyHOK 1- Hpeaenm JOITYCKa€MOI'o HAIIPSIPKECHUS [TUTAaHUS B 3aBUCUMOCTHU
OT COIIPOTUBJICHUSA HArPy3KU IJId JaTYNKOB



Tabmuia 5

YcnosHoe Kon JlaBneHne neperpys3ku BEpXHEro
0003HaYEHNE JATINKA MOJIEIN npenesna usMepeHu, %
JAMS5017a1-Ex 1-6 125
JAMS5017111-Ex 3-6
JAMS5017a1-Ex 7,8 15
JAM5017111-Ex 7-11
JAMS50170A-Ex 125
(44, AB, IBY, JIB1 n [IBU1)

[pumeuanue - Haruuxu JAM5017/11-EX BbIAEpKUBAIOT OZHOCTOPOHHEE
BO3JICHCTBHE TIEPErPY3KHU JIABICHUEM B PABHON Mepe KaK CO CTOPOHBI
IUTIOCOBOM, TaK U MUHYCOBOH Kamep

1.2.16 JlaTymku BBIIEPKUBAIOT BO3ICHCTBHE NEPEMEHHOTO JaBICHMUS,
u3MeHstroIerocs: B auanasone ot (20 £ 5) mgo (70 = 5) % ot BepxHero mpenaena
Jara3oHa H3MEePEHH, CO CIISTYFOIITIM YHCIIOM IUKIIOB:

- 20000 — c BepxHIM IIPEAEIIOM Trara3oHa n3MepeHuit 1o 25 Mlla;

- 15000 — ¢ BepxHIM IIpeAeioM nuara3oHa nsMepenuit 1o 160 MITa.

1.2.17 JlaTumku BEIIEP)KUBAIOT BO3ICHCTBHE BHOpanmuu dactotoi oT 10 mo
55 I'mu ammumutynoi cmemenus 0,35 mm o rpynne N2 TOCT P 52931-2008.

1.2.18 JlaTuuky TpoYHbIE M yCTOMYHMBBIC MPU BO3ACHCTBUM MEXaHHYECKHX
yIapoB C IUKOBBIM yIapHEIM yckopeHueM 10 g u gactortoii ot 50 1o 80 ymapoB/MuH ¢
o01mM gnciiom yaapos— 1000.

JlaTuuk  COOTBETCTBYIOT BBICOKOH CTEMEHU OMACHOCTH MEXaHUYEeCKUX
nospexaernii mo [OCT 31610.0-2014.

1.2.19 JlaTuuku YCTOMYMBBI K BO3JIEHCTBUIO OTHOCHTEIBHOW BIIAXKHOCTH
OKpY’Karolero Bozayxa 10 98 % npu remmneparype 25 °C — st ucnonnenus Y XJI3. 1
n 10 100 % npu remmneparype 25 °C — it ucrionHenus Y2 .

1.2.20 JlaTuuku BBIICPKUBAIOT O€3 MOBPEKICHIH B TeUEHIE | MIH 0OPHIB WITH
KOpPOTKOE 3aMbIKaHHEe B €M HArpy3KH TOKOBOW METIM U CMEHY 3HaKa HaNpsKSHUs
MTUTaHASA.

1.2.21 M3onsuus Mexay KOPIYCOM U BIEKTPUUYECKUMH LEMSIMHU JAATYUKOB B
cootBerctBUU ¢ ['OCT P 52931-2008 BbifepxkuBacT B TeueHue 1 MHUH JeiicTBHE
ucnbITarenbHoro HanpspkeHus 500 B cuHaycommansHOM GopMBI YacToTol OT 45 110
65 T'ny mpu Temmeparype Okpykaromiero Bosayxa (23 £ 2) °C u OTHOCHTEIIBHOU
BiaskHocTr oT 30 10 80 %.

1.2.22 MuHHUManeHOE JOITyCKaeMOE COMPOTHUBIICHUE M30JIALNHU dICKTpHUIeC-
KHUX LeTei:
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- 20 MOwm — nipu Temmepatype okpyskarorero Bozayxa (23 + 2) °C u otHoCH-
TenbHOM BiaaxHocTH o1 30 10 80 %;

- 5 MOwM — nipu Temnieparype okpyskatorero Bozayxa 70 °C 1 OTHOCUTENbHON
BiakHoctu ot 30 10 80 %;

- 1 MOwm — mipu TemriepaTtype OKpy Karomero Bo3ayxa 25 °C 1 OTHOCUTENbHOM
BIaKHOCTH 110 98 % - mis ucnonmaenns Y XJI13.1 u 1o 100 % - g ncrronnenus Y2.

- 5 MOwm — nipu TeMnieparype okpyxaromero Bosayxa 70 °C 1 OTHOCUTENBHOM
BiaxkHoctu ot 30 10 80 %;

- 1 MOwMm — nipu Temniepatype okpyxaromero Bo3ayxa 25 °C 1 OTHOCUTENbHOM
BiIaskHOCTH 710 98 % - misg ncnonnenus Y XJI3.1 ¥ OTHOCUTEIBHOM BIaXKHOCTH 10
100 % - nnst ucnonHenus Y2 u remneparype mitoc 35 °C 1 OTHOCUTENBHOM BIasKHOC-
TH 110 98 % - st ucionueHus T3 .

1.2.23 Tlpenen pomyckaeMoW TOMOJHUTEIBHONW MOTPEIIHOCTH JAaTYHKOB,
BBI3BAHHOHN BO3JCHCTBHEM IOCTOSIHHBIX MAarHUTHBIX TOJICH W (WJIM) TIEPEMEHHBIX
MOJICH CeTeBOM YacTOoThl HampspKEHHOCThIO 10 400 A/M pasen 0,6 mpenena
JIOITyCKaeMOM OCHOBHOM IIOTPELLIHOCTH.

1.2.24 ITlo 3amumIEHHOCTH OT MPOHUKHOBEHHS BHEIIHUX TBEPJBIX
MPEAMETOB, BTN U BOJBI JaTYMKHU COOTBETCTBYIOT cTeneHH 3auThl [P66, [P67 o
I'OCT 14254-2015.

1.2.25 MakcumainbHasi Temreparypa JIEMEHTOB U COEIUHEHUN JTaTUUKOB HE
npesbimaeT 100 °C npu MakcUMaIbHOU TEMIIEPATYPe OKPYKAIOIIECH CPEIBI.

1.2.26 ®dpukunoHHas HCKPOOE30MaCHOCTh JaTYUKOB 0OOECIeYrBaCTCs
OTCYTCTBHEM B 000JIOUKAX JIATYNKOB JIETKHX CIIJIABOB C COACP)KaHUEM Maraus doinee
7,5 % B coorBercTBHM ¢ [OCT 31610.0-2014.

1.2.27 Dnexrpocrarnyeckasl HCKpoOE30MacHOCTh JTaTYNKOB 00ECIeYnBaeTCs
OrpaHHYCHUEM PACCTOSHHS 10 TIOBEPXHOCTH HEMETAJUINIECKUX YacTel 000JI0UKH OT
Hambosee yOAJICHHBIX TOYEK [0 3a3€MJICHHBIX METAUIMYECKHX 4YacTed B
coorBercTBur ¢ [OCT 31613-2012 —He 6osiee SO Mm.

1.2.28 Dnexrpuyeckue napaMeTpsl B3pbIBO3ALIUTHI JATYUKOB COOTBETCTBYIOT
cnemyrormM 3HadeHnAM: U: 24 B, 1 120 MA, C: 0,06 Mk D, L;: 1 mI'H.

1.2.29 Dnektpuveckue 3a30pbl U MYyTH YTEYKH JATYUKOB COOTBETCTBYIOT
I'OCT31610.11-2014 1 umeroT cneayroume 3SHa9YeHUSL:

- ANIeKTpUYecKuii 3a30p — 2,0 Mm;

- AIIEKTPUYECKHIA 3a30p Yepe3 TBEPIbIH 2IIEKTPON30IISIIMOHHBIN Marepuai—2,0 Mum;

- ITyTh YTEUKHU M0 TOBEPXHOCTH NIEKTPOU3OJILIMOHHOT0 Mareprana— 2,0 Mm.

1.2.30 JlaTynku MMEIOT SJIEKTPOHHOE NeMIT(pUPOBAHHE BBHIXOIHOTO CHUTHAJIa,
XapakTepHu3yIolleecs BPEMEHEM YCPEIHEHHs pPe3yJabTaToB M3MEpEeHHs. 3HadeHue
BpEMEHU yCpEeIHEHUS yCTaHaBIMBaeTcs B mpenenax ot 0,2 1o 3,2 ¢ mpu HacTpoHKe.

1.2.31 HaXK-mucmiee qaT4nkoB 0TOOpaXkaeTcs ciaexyronias nHpOopMaIus:

- 1mudpoBoe 3HadeHUe n3MepsieMoro aasieHus (PV) B ycTaHOBICHHBIX MpH
HACTpOMKE €IMHULAX U3MEPEHUI];
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- 3HAYCHHE H3MEPSIeMOro MAaBJCHHS B MPOIEHTaX OT YCTAaHOBJICHHOTO
nmuanaszona msmeperuit (PV %).

1.2.32 JlaTuuku B mporiecce padOTHl HENPEPHIBHO BBIMTOIHSIOT MPOLEAYPY
CaMOJIMarHOCTHKU U (OPMHUPYIOT COOOLIEHHE O HEHUCIIPAaBHOCTH B BHJE
YCTaQHOBJICHHSI aHAJIOTOBOTO BBIXOHOTO CHTHAlIa 3a MpEAEiIaMu CBOEro padodero
Jquara3ona—Menee 3,8 wiau 6omee 21,5 MA.

Ecnu naBneHne Ha BXOZIE BBIXOAWUT 332 PaMKH YCTAQHOBJICHHBIX MPEICTIOB
N3MEpEHNs, 1aTYNK OrPaHNYMBACT BBIXOJHOM cHrHAN 3HaueHueM 3,9 wimm 21 MA B
3aBHCHUMOCTH OT 3Ha4EHUSI BXOTHOTO JIaBJICHUSI.

1.2.33 TloTpebisiemast MOIIIHOCTb AaT4rkoB He 6osiee 1,0 B-A.

1.2.34 JlaTuMku B TPAaHCTIOPTHOM Tape BBIIEPKUBAIOT BO3/ICICTBIE!

- TeMIIepaTypsl OKPYKaIOIIero Bo3ayxa oT MUHYC 55 10 50 °C;

- OTHOCHTEJIbHOM BiraykHOCTH (95 + 3) % npu Temmeparype 35 °C.

1.2.35 JlaTuuku B TPaHCTIOPTHOHN Tape YCTOMYMBEI K yaapaMm CO 3Hau€HUEM
TTHKOBOTO YIapHOTO YCKOpeHHs 98 M/c’, ITMTeNbHOCTBIO YIAPHOTO HMITy/Ihca 16 Mc,
grcioMm ymnapos 1000 £ 10, gelicTByIOMmMM B HalpaBJICHHH, 0003HAYCHHOM Ha Tape
MaHUMYJISIIMOHHBIM 3HAaKOM «Bepx».

1.2.36 Cpennsist HapaboTka Ha oTka3 — 100 000 yacos.

1.2.37 Cpennuii cCpok City>KObI TaTYUKOB HE MeHee 12 JieT.

1.2.38 T'abapuTHBIE W TNPHUCOCTUHHUTEIbHBIC pa3Mepbl ITAaTYUKOB HE
MIPEBBIIAIOT YKAa3aHHBIX B IPHIIOKEHHUH b.

1.2.39 Macca naTuiKoB D0JDKHA OBITH He Oortee 5 KT.

Macca pmaryukoB JMS0170U1, AMS017ABL, JAMS0171BUI(turyuep)
JIOJKHA OBITh He Ooee 3 KT

1.2.40 JlaTumku yCTOMYMBEI K HAHOCEKYHIHBIM HMITYITbCHBIM IIOMEXaM,
paBHbM 2 kB 1o TOCT 30804.4.4-2013.

1.2.41 JlaTunky yCTOHYMBBI K MHKPOCEKYHAHBIM HMIIYJIbCHBIM IOMEXaM
OomnbIIoN dHEpruu, paBHoH 1 kB 1o menu mutanus u 2 KB 1Mo 1enu MUTaHUS OT
xoprycano 'OCTP 51317.4.5-99.

1.2.42 J[atyuku yCTOMYMBBI K KOHJYKTHUBHBIM IIOMEXaM, HaBEIECHHbLIM
PaaMOYaCTOTHBIM AIEKTPOMArHUTHBIM T0JIEM B rosioce 9acToT oT 150 kI 1o 80 MI g
npu HanpsbkeHnn 3 BnoI'OCT P 51317.4.6-99.

1.2.43 JlaTumkuy, 10 3aKa3y, HOCTaBIIIOTCS ¢ KOMIIIEKTOM MOHTAXKHBIX YacTel
(maee — KMUY). CoctaBsl KMY, ux xoAsl 1 IpuMepsl TPUMEHEHUS, IPUBEICHBI B
NpUIOKEeHUH B.

12



1.3 VYcrpoiicTBo 1 paboTa gaTdanka

1.3.1 OyHKIMOHAILHO JAaTYUK COCTOMT M3 JIBYX 4YacTeil: mpeoOpazoBarens
JaBJIeHU (B JaTbHEHIIIEM — N3MEPHUTEITHHBIN OJIOK) ¥ ANICKTPOHHOTO OJIOKa (PUCYHOK 2).
Jarurku nMeroT yHH(UIMPOBAHHBINA JIEKTPOHHBIH Ook. Ha pucynke 3 npuBeneHo
CXEMATHYHOE PACTIONOKEHNE MOJTYJIEH ANIEKTPOHHUKH B 3IIEKTPOHHOM OJIOKE.

1.3.2 DnexTpoHHBINA OJOK maTyuka cocTouT u3 4 momyneil (1-3 mocTosHHEIE,
4 mepeMeHHBIH ), TOKAa3aHHBIX HA pUCYHKaX 2 1 3:

— mporpamMmupyeMasi aHajioro-uudpoBas OTHOKPHUCTAJIbHAS MHKPOIIpOIEC-
copnas cucrema PSOC 5LP (mozyms Ne 1);

— MOyJb MHTep(ecOB M NCTOYHNKA MTUTAHUS (MOLYITb Ne 2);

— mopmynb uaTepdeiica JTAG (Mmomyms Ne 3)

— MOZYJIb )KUJIKOKPUCTAJUIMYECKOT0 MHANKATOpa (MOAyb Ne 4).

1.3.3 B 3aBucuMOCTH OT MOAM(DHUKAINK HW3MEPHUTEIHLHOTO Mpeodpa3oBaresis
nuddepeHnnanpHOTO JaBIEHHS B 1aTYMKE YCTaHABIMBACTCS MOLYIIb KUIKOKPHUCTAII-
ar4eckoro nHaAnKaropa (Moxyis Ne 4). [lepedeHb NCTIOTHEHUH TATYUKOB 110 (PyHKIU-
OHAJIFHOMY Ha3HA4EHUIO IPUBE/ICH B Tabnuie Al.

L JTAG Modyae unmepgeicod u 1
UCMOYHUKE NUMAHUSA |

Tencop 1
T encop : N ) |
e : UARTT v Wumepgeic RS-485 i Mmeppeic
: 1 485 +M
<_:> nocon ] Wl\/ Humepgedc HART RS=483 wHodbuz RTY

SPIT A ®opmupobamens wume Z Tokobas nemas
(4-20) MA +HART : (4-20) MA +HART
K S/t

I\ HMcmoyruk numaxus H
Hucxpemase b

bas odwoxpucmasasHas mukpenpoyeccopras cucmena PSOCLP ]

HnmenaexkmyanbHell
BmopuyHed 5
npeodpasabamens |

Auckpemise a0/

| Modyne : Nunyu duc
: 3 XK peanusayuy  —————  Ghoda/bubioda ¢
: 3 ukdukamop | donossumensHex [ 2aml K00
1 - pasbaixad
i 2

4

———
pyHKUUU —_—

Pucynok 2 - brok-cxema narunka
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Monynb Ned

Monynb Ne3

Monaynb Ne2

Mopynb Nel

Pucynox 3 - Pacnionoxenue Moaysieil 2J1€KTPOHUKU B KOPILyCe JJaTyuKa

1.3.4 Mopnyns naTepdeiicoB 1 HCTOUYHNKA THTaHUS (Momyns Ne 2) ycTaHaBIH-
BAaeTCsl B KOpITyC pubopa, MOCTPOCH Ha OCHOBE IIMHHOTO (opMupoBareiis ot 4 10
20 MA AD5421 ¢ iuraauem +24 B ot mmusr 1 HART-monema AD5700. ToxoBas
rreTiist oT 4 10 20 MA Ha BXOJIe IMEST HCKpOOe30IacHyo 1ierb. Moayiab HHTepdeiicoB
Y MICTOYHHKA TUTAHUS OIKIIIOUCH Pa3beMHBIM coetnHeHneM K Moxymo PSOC SLP.

1.3.5 K wmomymio wmHTepdeficoB MOTYT OBITh MOJKIIOYEHBI C ITOMOIIBIO
ME30HUHHOTO COEANHEHUSI MOYJIb JKHJIKOKPUCTAJUIMYECKOTO HHANKATOpa (MOIYJIb
Ne4).

1.3.6 Tlporpammupyemasi aHajioro-unppoBas MUKpPOIPOLECCOPHAs CHCTEMa
PSOC 5LP (moxyms Ne 1) ycTaHaBIHMBaeTCSI HEIOCPEICTBEHHO B CCHCOPHBIH OJIOK U
SIBJISIETCSI IJIABHOW COCTaBHOM YaCThIO IATYHKA, BBITIOIHSET BCe PyHKIUH 00pabOTKH
W TpeoOpa3oBaHUsI CHTHANIOB, (YHKIIUH YIIPABICHHS: MOIYIEM HHTEPPEHCOB H
HCTOYHMKA TUTAHUS, MOAYJEM >KHIKOKPHCTAJUIMYECKOI0 WHIUKATOPA, MOJIYJIEM
peannu3anuu OOMOTHHUTENbHBIX GyHKOUi. Pa3zpaboranHOoe mporpaMMHOE
obecrieyeHne — mporpaMma Juiss MUKpOKOHTPOJIIEpa MPOIIMBAETCS B ATOT MOJYIb
mocpenctBoM Moyt JTAG (Momyms Ne 3).
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1.4 MapkupoBka

1.4.1 MapkupoBKka [TaTYUKOB COOTBETCTBYET 4YepTEKaM TMPEANPUATHS-
HU3TOTOBHTEIIS.

1.4.2 Haxopmyce nardvka Wiy Ha TaOJIMYKe HAHECCHBI:

- TOBAPHBIN 3HAK MPEANPUSTUSI-U3TOTOBUTES;

- 3HaK yTBEp>KAEHUs Tuna cpeacTs nu3Mepenuii mo ITP 50.2.104-09;

- HAMMEHOBAHUE UJIH YCIOBHOE 0003HAYCHHUE TATYHKA;

- crenenb 3amuTeI 10 [OCT 14254-2015;

- o0o3nauenue kinumarudeckoro ucronaenus mo 'OCT 15150-69;

- BEPXHHH Ipeie] U3MEpPEHHI C yKa3aHHEeM eTHHHI] U3MEPEHHS,

- TIOPSIKOBBI HOMEp [aTyhKa IO CHUCTEME HyMepalud MpeaIpUsSTHs-
HM3TOTOBUTEIS;

- TOJ1 BBITYCKa;

- MapameTpbl MUTAHUS;

- BEpXHEE U HIKHEE MpeiesbHbIC 3HAYSHUS BHIXOJJHOTO CUTHATIA,;

- eMHBIH 3HaK oOpalleHus NPOAYKIUMU Ha pblHke EBpasmiickoro
SKOHOMMYECKOTO COI03a;

- H300pakeHHE CIeHANTBHOTO 3HAKa B3PEIBOOC30MAaCHOCTH ;

Ha narunkax umeercs nononuurensHas Mmapkuposkano 'OCT 31610.0-2014:

-«0Ex i1a IIC T5 Ga X»moI'OCT31610.11-2014;

- JIMarna3oH U3MEHEHUs TeMIIepaTypbl OKPY>KaIOLIEH Cpe/ibl;

- HAMMCHOBAHME WJIH 3HAK OpPTaHa [0 cepTUUKAINK, HOMEp cepTuduKara.

U, £24B,[[<120MA,C,£0,06 MxD, L, < 1 mIH.

1.4.3 Mecra moaBoma OOJIBIIIETO M MEHBINETO JABIEHHS B JaTYUKAX
MapKUPOBAHBI:

- «H»—BpICOKOE 1aBICHUE;

- «L»—Hu3koe naBjiacHue.

1.4.4 MapkupoBka TpancropTHoi Tapbl cooTBeTcTBYeT 'OCT 14192-2015,
YepTekaM TPEANPUATHS-U3TOTOBUTEIS U COACPIKUT OCHOBHBIC, OTIOTHUTEIBHEIC,
nHGOPMALMOHHBIC U MAHUITYJISIIIMOHHBIC 3HAKK: «Xpynkoe. OcTopokHOY, «bepedb
OT BIIarm», «Bepx», a Ipu MoCcTaBKe Ha IKCIIOPT COMCPKUT TaKKe JOTIOTHUTEIIFHBIC
JTAaHHBIC, YKa3aHHBIC B IOTOBOPE (KOHTPAKTE).

1.5 Ob6ecrieueHuEe B3pHIBO3AIUIIICHHOCTH

1.5.1 CreneHb 3amuTh BBOAA KaOes OT BHEIMIHUX Bo3aeiicTBuil — IP66, IP67,
mo'OCT 14254-2015.

1.5.2 M3onAuus MEXIy KOPIYCOM M DJIEKTPUUECKHUMH LENsMHU J1aTYUKOB
BBIJICPXKUBACT 0€3 MPOOO0s U IMOBEPXHOCTHBIX Pa3PsI0B UCIIBITATEIIBHOC HAIIPSIKCHUE
500 B cunyconmamsHO# popMBI 9acTOTO#H OT 45 10 65 I'1I.
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1.5.3 Obecneuenne B3pBHIBO3amuIIeHHOCTH aatymka JMS5017-Ex
JIOCTHTaeTCsl 32 CYET OTPAaHNYEHHS HAIIPSDKEHHSI M TOKA B MX JIEKTPHUYECKHX LIETISIX /10
NCKPOOE30MacHBIX 3HAYEHHWH, a TAaKKE 3@ CUCT KOHCTPYKLIUH B COOTBETCTBHHU C
I'OCT 31610.11-2014. OrpanuueHue Toka U HAOPsOKEHUS B AIEKTPUUYECKUX LEISIX
JlaT4uKa A0 HCKPOOE30MACHBIX 3HAYEHWH [OCTHraeTcsl 3a c4eT 00s3aTelIbHOTO
(YHKIIMOHNPOBAHUSI TaTYNKA B KOMIUIEKTE ¢ OJl0KamMHu (6apbepamu), IMEIOIMU BUJT
B3pPBIBO3ALIUTHl «HCKpoOe3omacHasi 3JeKTpUYecKas Ienb» C YPOBHEM
B3PBIBO3AIINTHl «ia» IS B3PBIBOOMACHBIX cMmecedt moarpynmbel IIC mo
I'OCT 30852.11-2002, HanpspKEHUE ¥ TOK HCKPOOE30MAaCHBIX 3JIEKTPUYECKUX HeHen
KOTOPBIX HE IMPEBBIIIAIOT, COOTBETCTBEHHO, 24 B 1 120 MA.

2 Hcnoyib30BaHHE 110 HA3HAYEHUIO

2.1 OOmue yka3zaHus

2.1.1 Ilpu nomyueHHUH sMMKA C AATYUKOM MPOBEPUTH COXPAHHOCTH Taphl. B
cllyyae ee HOBPEXK/ICHHUS COCTABUTD aKT.

2.1.2 B 3uMHee BpeMs SIIMKH C TaTYNKaMU PacllakOBBIBAIOTCS B OTArINBae-
MOM ITOMEIIIEHNH He MeHee YyeM uepe3 12 4 nociie BHeCEeHHs MX B IOMEIIEHHE.

2.1.3 TlpoBepuTh KOMITJIEKTHOCTH B COOTBETCTBHH C ITACTIOPTOM JaTYHKA.

2.1.4 B macnopre 1aTuuKa yka3arh aTy BBOJA B 9KCIUTyaTaluio, HOMEp aKTa u
JIaTy €T0 yTBEPXKJICHNS PYKOBOACTBOM MPEAPUATUA-TIOTPEOUTENS.

2.1.5 Tlocne Bo3meHCTBHS MAaKCIMAaIbHBIX 1 MUHAMATBHBIX PA00YHX TeMIIepa-
TYp PEKOMEH/IYeTCs IPOU3BECTH KOPPEKTHPOBKY «HYJIIS.

2.1.6 JlaT4yuKu MOXKHO NPUMEHSATH JJIsl U3MEPEHHs TaBJICHUS JKUJIKOCTH, ra3a
WJIN TIapa.

ITpn m3mepennn JaBiIeHUS KUAKOCTH JIOJDKHO OBITH 00€CIIEYEHO TIIATEIBHOE
3aI0JIHEHNE CUCTEMBI KHIKOCTBIO.

2.1.7 Bce omnepanuu 1o XxpaHEHUIO, TPAHCIIOPTHPOBAHMIO, BBOAY B OKCILITyara-
IIUI0 W TIOBEPKE JaTYMKa HEOOXOIUMO BBIMIOJIHSITH C COONOICHUEM TPeOOBaHHNA TI0
3aIIMTE OT CTaTUUECKOT0 JIEKTPUIECTBA, a IMEHHO:

- TPAHCIIOPTUPOBAaHHE M XPAaHEHHUE JATYMKOB HA BCEX JTalax MPOU3BOANUTH C
3aKPBITHIMHU KPBIIIIKAMH WU B CIIELIHATIBHON Tape;

- TIpU TIOBEPKE M MOIKIIIOUCHNH JIaTINKOB TI0JIb30BATHCS aHTHCTAaTHUECKUMHA
Opacieramu;

- paboure MecTa JUIsl TIOBEPKH JAaTYMKOB JOJDKHBI HIMETh DJICKTPOIIPOBOSIICE
MIOKPBITHE, COSANHEHHOE C INHO 3a3eMIICHHS;

- BCE IPUMEHSEMbIC ISl TOBEPKH CPEACTBA M3MEPEHUH M 000pynoBaHHE
JIOJDKHBI OBIT 3a3€MJICHBI;

- P TOJKIIOYEHUU JaTYMKa HAa MECTe SKCIUIyaTallid B HEpBYIO Ouepeib
TOAKITIOYHTH 3a3EMJICHHC.
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2.2 VYkazaHus Mep 6€30MacHOCTH

2.2.1 Tlo cmocoOy 3aIuTHI YEIOBEKa OT MOPAXKECHUS HIECKTPUICCKIM TOKOM
narunku otTHocsTes K kiaccy 01 mo TOCT 12.2.007.0-75.

Kopmnyc narumka 1o/mKeH ObITh 3a3¢MJICH.

2.2.2 JlaTYMKW UMEIOT BHEIIHUN 3a3eMJISIOLIUI 3a5KUM U 3HAK 3a3€MIICHUS 110
T'OCT21130-75.

2.2.3 Ilpu oskcmnyatanmuu gatankoB JIM5017 HeoOxogmmo coOmromath
MpaBWIIa, U3JI0KEHHBIE B TJOKYMEHTaX:

- «[IpaBuna mo oxpaHe Tpyna NpHU OIKCIUTyaTallUM 3IIEKTPOYCTAaHOBOK
(ITIOT2Y 2014)»;

- I'm. 3.4 «lIpaBuyia TEXHHUECKOM OKCIUIyaTallMU >JEKTPOYCTaHOBOK
norpedurenein» (5-e usm.);

-'OCT TEC 60079-14-2013, TOCT 31610.17-2012,
I'OCT31610.19-2014/IEC 60079-19:2010.

2.2.4 He pomyckaeTcsi SKCIULyaTallMs JaTYMKOB B CHCTEMax, JIaBJICHHUE B
KOTOPBIX MOKET TPEBBINIATh COOTBETCTBYIOIIME MAaKCHUMAaJIbHbIE TMpeebHbIE
3HAYCHU, yKa3aHHbIC B TA0MUIE | T KK I0U MOJICITH.

2.2.5 3amMmeHy, OpUCOEINHEHUE U OTCOCIUHEHHE JATYMKOB OT Marucrpaiei,
MOJIBOJISIIIINX U3MEPSIEMYIO CPEITY, CJISAYET MPOU3BOIUTH MPU OTCYTCTBUU JAaBJICHUS
B MarucTPasIX ¥ OTKIIFOUCHHOM AJIEKTPUICCKOM MTUTaHUH.

2.2.6 [arumkw, TpenHa3HaYCHHBIC IS W3MEPEHUS IaBJICHUS KHCIOpPOJa,
JIOJDKHBI OBITH IPOBEPEHBI HA OTCYTCTBUE MACJia B U3MEPUTEIIbHBIX ITOJIOCTSX.

2.3 Ob6ecrieueHne B3phIBO3AINUIIIEHHOCTH TATYMKOB PH MOHTAXKE.

2.3.1 Tlpu MOHTa)xe MaTYMKOB CIEIyeT PYKOBOACTBOBATHCS CIETYIOUIMMHU
JOKYMCHTaMHU:

- «[IpaBmiia TEXHUYECKOM IKCIDTyaTaIlUH AICKTPOYCTaHOBOK MOTPEOUTEIICH
(1. 3.4 «DNEeKTPOYCTaHOBKH BO B3PBIBOOMIACHBIX 30HAX));

- «IIpaBuna ycrpoiictBa 3nekTpoyctanoBok (ITYD)» (. 7.3);

- 'OCT31610.0-2014 (IEC 60079-0:2011);

- T'OCT31610.11-2014 (IEC 60079-11:2011);

- TPTCO012/2011;

- uactpyknuss BCH 332-74/MMCC («MHCTpYKOHS TO MOHTaXy
AIEKTPOOOOPYIOBAHUS, CHIIOBBIX U OCBETHTEIBHBIX CETCH B3PBIBOOITACHBIX 30HY);

- HacTosimiee PO w gpyrue HOpMaTHUBHBIE JTOKYMEHTBI, JIEHCTBYIOIIME Ha
MIPEAIPUATHH, SKCILUTYaTHPYFOIITIM JaTYHK.

K MoHTaXy U 9KCIITyaTalny JaTYAKa JOJDKHBI TOITYCKAThCS JIUIA, U3y IHBIITHE
HACTOAIIEE PYKOBOJACTBO MO OKCIUTyaTallMd M MPOMICAIINE COOTBETCTBYIOIIMMA
HHCTPYKTaX.

ITepen MOHTa)kOM JAaTYHMK JOIDKEH OBITH OCMOTpeH. [Ipm aTomM HEeoOXoammMo
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00paTUTh BHHMAaHHC Ha MAapKHPOBKY B3PBIBO3AIIUTHI, MPCAYIPCIUTEIbHBIC
HaJIUCH, OTCYTCTBHE IIOBPEXKICHUH KaK KOpPIyca B3PHIBOHEIIPOHHUIIACMOMN
000JIOUKH, TaK U CCHCOPHOTO OJIOKA, HAJMYUC 3a3eMJISIFOICTO 3a)KMMa Ha KOPITyCe
JTATYHKa, COCTOSHHE TOAKII0UAaeMOro KaOemsl, HaJudnue CPEACTB YIUIOTHEHHUS I
KaOeJIeH U KPHIIICK.

Buumanue: Bo usbexanuwe cpabarhiBaHUsS IPEIOXpaHHUTENCH B Oapbepe
MCKPO3AIINTHI TPU CITyYaitHOM 3aKOpAaYHBAHUN COCAMHUTEIBHBIX TPOBOIOB, 3a/ICTKY
Ka0eJIsl ¥ eT0 OICOCTUHCHNUE IIPOU3BOIUTH [TPH OTKIFOUYCHHOM ITUTAHUH.

I[To oxoHYaHWHM MOHTa)Xa JOJKHBI OBITh IMPOBEPEHBI JIICKTPUYCCKOC
COTIPOTHBIICHUE H3OJIAIUN MEXKIY KOHTAKTaMH KJIEMMHON KOJOAKH M KOPITyCOM
narduka (He meHee 20 MOM) 1 lIeKTpHYECKOE CONIPOTUBIICHNE JIMHNUY 3a3eMJICHUS "
He 6ostee 4 Om.

2.3.2 TlapaMeTpbl JTHHAU CBS3H MEXIY AaTYNKOM U OIOKOM MTUTAHUS JTOJIKHEI
OBITh:

- eMKocTb He 6onee 0,06 MkD;

- MHIYKTHBHOCTH He Oosee | MIH.

JIuHUS CBSI3M MOXKET OBITh BBIMOJHEHA JIOOBIM THIIOM KaOelst ¢ MeTHBIMU
TpoBoamMu ceueHreM He Meree 0,35 Mm’, cortacHo miase 7.3 [TYD.

2.3.3 Ilpu HanUYuU B MOMEHT YCTAaHOBKH JATYMKOB B3PHIBOOMIACHOM CMECH HE
JIOMTyCKAETCSl TMOJBEpraTh HAaTYWK TPEHHIO WM yaapaM, CIIOCOOHBIM BBI3BATh
UCKPOOOpa3oBaHHUE.

2.4 TloaroroBka K UCTIOJIb30BAHUIO

2.4.1 K MecTy MOHTa)Ka JIaTYMKa JOJDKCH OBITh MPOBEICH Ka0eib ¢ HAPY>KHBIM
nmramerpom He 6oree 10 mm. KomraecTBO KT COTTacHO cXeMe MOAKIIoYeHUsT. CXEMBI
BHEIIHUX YJICKTPUUECKUX COSAMHEHH aTUMKa MPUBEACHBI B IPUIIOKEHUU [

2.4.2 JlaT4uK peKOMEHIYeTCsl MOHTUPOBATh COMIACHO CXeMaM IMOJIKIIIOUCHHUS,
yKa3aHHBIM B TpWIOKeHHH B, rabapuTHBIC W HPUCOCAMHUTEIBHBIC Pa3Mephl HE
MPEBBIIAIOT YKa3aHHBIX B mnpuioxkeHuu b. [lpm BeIOOpe MecTa YCTaHOBKH
HEOOXOIUMO YUUTHIBATH CIICIYIOIICE:

- TaTYUK MOKHO YCTaHABIMBATH BO B3PBIBOOIIACHBIX 30HAX TOMEIIICHUH TOIBKO
B TOM Cly4ae, eciu coOutoaroresi pedoBanus 2.2 n 2.3 Hacrosimiero PO;

- MECTO yCTAaHOBKH JaT4HKa JOJDKHO O0ECIICYMBATh YHOOHBIC YCIOBHUS IS
00CTy)KUBAHUS U IEMOHTAXKA,

- TeMIIepaTypa M OTHOCHTENIbHAs BIA)KHOCTD OKPY/KAIOIIETO BO3AYXa JTOJIKHEI
COOTBETCTBOBATH 3HAUCHUSIM, YKa3aHHbIM B 1.1.7 1 1.2.25;

- HaIpsHKEHHOCTh MAarHUTHBIX TMOJIEH, BBI3BAHHBIX BHEUTHUMH MCTOUYHHUKAMU
MepeMeHHOro Toka 4acToToil 50 Il wiM BBI3BaHHBIX BHEIIHMMH HCTOYHHKAMH
ITOCTOSIHHOTO TOKA, He JTOJDKHA IpeBbIiaTh 400 A/M;
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- mapamMeTpel BHOpAIMK JOJDKHBI COOTBETCTBOBaTh rpymmam V1 u V2
T'OCT P 52931-2008.

IIpn osKcruryaTamuu AaTdynka B JAHANa30HE MHUHYCOBBIX TEMIIEPATyp
HEO0OX0IMMO HCKITIOUNTh:

- HaKOIUIEHHE W 3aMep3aHue KOHJIeHcaTa B padounmx Kamepax W BHYTpH
COCIMHUTEIFHBIX TPYOOK (TP M3MEPEHIH TapaMeTPOB ra3000pa3HEIX Cpen);

- 3aMep3aHne, KPUCTAIUIM3ALNIO CPE/lbl MM BHIKPUCTAIUIN30BBIBAHNE 13 HEE
OT/AETIBHBIX KOMIIOHEHTOB (IIPU U3MEPEHUH KUAKUX CPeN).

2.4.3 CoeauHHTENBHBIE TPYOKH OT ME€CTa 0TOOPA IABJICHHUS K JATYHKY JOJDKHBI
OBITB ITPOJIOKEHBI 110 KpaTdaieMy pacCTOSHHIO.

CoenuHUTENbHBIC JIMHUN JO0JDKHBI UMETh OHOCTOPOHHHUI YKJIOH (HE MeHee
1:10) ot MecTa oTOOpa AaBIEHUS BBEPX K JaTUMKY, €CIIM U3MepseMast cpea — ras, u
BHU3 K JJATYHKY, €CITH M3MepsieMasi Cpesia — KUAKOCTb. Ecian 3T0 HEBO3MOXKHO, ITpH
HM3MEPEHUH JAaBJICHUS NI PA3HOCTH JAaBJICHUH ra3a B HIDKHUX TOUKaX COeTUHUTENb-
HOM JIMHUM CJIEAYET yCTaHABINBATh OTCTOMHBIE COCY/IBI, @ IPH U3MEPEHUH Pa3HOCTH
JIaBJICHUH KUKOCTHU B HAMBBICIINX TOUKaX — ra30COOPHHKH.

OTcTOiHBIE COCY[Bl PEKOMEHAYETCsS yCTaHaBIUBAaTh MEpe] JaTdUMKOM U B
JIPYTUX CIydasx, 0cOOCHHO MPHU JUTMHHBIX COSTUHUTEIBHBIX JTUHUAX U ITPH PACIIONIO-
KEHHUH IaTYHNKa HIKE MEeCTa 0TOOpa JaBICHUS.

B coennanTEeNnEHOM TMHIK OT MECTa 0TOOpA AABJIECHUS K IATYNKY PEKOMEH/IYeT-
Cs yCTaHABIIMBATb JIBA BEHTUJISI WIIN TPEXXOAOBOM KpaH ISl OTKIIIOUEHHS JaTYNKa OT
JIMHUY U COEIMHEHUSI ero ¢ arMocdepoil. DTO yIpOCTUT NEPUOINYECKUI KOHTPOJIb
YCTQHOBKH BBIXOJJHOTO CUTHAJIA, COOTBETCTBYIOIIETO HYJIIEBOMY 3HAUECHHIO H3Mepsie-
MOTO aBIE€HUS, U AEMOHTAX JaTUHKA.

B coenuHUTENBHBIX IUHUAX OT CY>KAIOLIET0 YCTPOMCTBA K AaTUUKY PA3HOCTU
JIABIICHUN PEKOMEHYETCsl YCTAHOBUTH HA Ka) 10U U3 JIMHUN BEHTWIb Ul COEIUHE-
HUSI TMHUHM € aTMOC(epoii M BEHTUIIB 17Is1 OTKITIOUEHHS IaTUHKA.

[epen nprcoeqMHEHNEM K IATYHUKY JIMHUH TOIKHBI OBITh TIIATEIBHO POy THI
JUISl yMEHBILICHU S BO3MOXKHOCTH 3arpsi3HEHHSI KaMep CEHCOPHOTO OJIOKA JIaTYHKa.

2.4.4 JlaTuyuK pa3HOCTU [JaBJIECHUN BBIJEPKHUBACT BO3JIEHCTBUE
OZIHOCTOPOHHEH INeperpy3ku pabounM U30bITOUHBIM AaBJICHHEM B PABHOW Mepe Kak
CO CTOPOHBI IIIIOCOBOH, Tak M MUHYCOBOH Kamep. OIHOCTOPOHHSAS Ieperpyska
pabo4nM N30BITOYHBIM aBICHHEM MOXKET TPUBECTH K NU3MEHEHHSIM HOPMHPOBAHHBIX
XapaKTePUCTHK AaTUHKA.

ITocne meperpy3ku ciexyeT MPOBECTH MPOBEPKY BBIXOJHOTO CHTHAA,
COOTBETCTBYIOILETO HIDKHEMY M BEPXHEMY IIPE/ICIBHBIM 3HAUCHUSAM H3MEpPSEMOTO
rapameTpa, u, Ipu HeOOXOAMMOCTH, IPOBECTH KOPPEKTHPOBKY BBIXOHOTO CUTHAIIA.

2.5 M3mepeHnue nmapaMeTpoB, peryInpoBaHUE M HAaCTPOHKa

Jaruuk JIM5017 nmonHOCTBIO cOOTBETCTBYET TpeboBanusim crangapra HART,
MI03TOMY W3MEPEHHE MapaMeTPOB M HACTPOHKY MOXKHO MPOBOAUTH HPH MOMOIIN
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HART cepruduumpoBanHoro koMMmyHukatopa. I[Tpubop MoxeT ocHamarbcs
moxynem JXKKU ¢ MK-moprom mts obecniedeHnst HACTPOWKH MPHOOpa B COOTBETCTBHA
C MHCTPYKIIHEH 110 HacTpOHKe nmapameTpoB (mpuioxeHue /).

2.5.1 KondurypupopaHue 1 TECTUPOBaHHE

Hacrpoliky u TecTupoBaHue AaTYHKA MOXKHO OCYIIECTBUTH ¢ oMoIbio HART-
koMMmyHukaropa, HART-mMonmema, MOAKITIOUMB €ro K KIeMMaM «+» M «—», Kak
mokazano B mpmioxkeHuu [. Tlocnme Brmrouenns u wuHUNmamu3ammn HART-
yCTpOICTBa, MOXKHO TPOCMOTPETH U (WJIN) U3MEHNTH TEKYIINE HACTPOUKH 1aTYHKA, a
TaKXe BBIOIHUTB KanuOpoBKy « HYJIS» u « LLIKAJIbI».

2.5.2 Ilepectpoiika rpaHuIl Tuana3oHa BEIXOHOTO CUTHAJIA

Ilepectpotiika rpanuil quanazona (Touek 4 1 20 MA) MOXKET BBITTIOJIHUTHCS ABYMSI
CH0CcO0aMu: TOJIBKO C TOMOIIHI0 KOMMYHHKATOPa HIIH C TOMOIIBI0 KOMMYHHUKATopa 1
NCTOYHHKA OTIOPHOT'O JIABJICHHS.

[lepecTpoiika TpaHMI] AMANa30Ha TOJBKO C MOMOIIBIO KOMMYHHKATOpa
ycTaHaBiIuBaeT TOUkU 4 1 20 MA HE3aBUCUMO OT TIOJa49H AaBieHUs. UTOOBI MOTYIHUTh
MHBEPCHBIN BBIXOJAHOW CUTHAJI, IPOCTO NPHUCBONTE ToUke 4 MA Ooiblliee 3HaUCHHUE,
geM Touke 20 MA.

Btopo#i cnoco® mo3BOISIET HACTPOUTH BBIXOAHOW curHanm (4-20) MA Ha
peabHBIN 1ana3oH BXOIHOT'O JaBJICHHS, T. €. OTKAJIMOPOBATh IaTYHK.

2.5.3 Ucnons3oanue HART-kommyHHKaTopa

Haruuku nasnenust [IMS017 moryT KOHGHUTYpHUpOBaThCs M KaIMOPOBATHCS C
nmomontsio HART-kommynmkaropa HK-HART485, nmocTaBnsemMoro mo oTaeabsHOMY
3aKasy.

IIporoxon HART wucnons3yer npuHmun dactoTHol Monymsanuu. HART-
COCTaBIISTIONIAsE He BiauseT Ha curHal (4-20) MA, T. K. cuHycouaa, GopMupyromas
dpoBoii curHai, nMeer HeOobIIyIo aMIunTyay (+ 0,5 MA), a ee cpeaHexBapa-
TUYHOE 3HaYECHHUE PABHO HYJIIO.

B cocraB HART-kommynukatopa HK-HART485 Bxomstr HART-momem u
KoH(pUTyparuonHoe nporpamMmmuoe ooecrieuenne HART48S5 Tester.

2.5.4 HART-monem

HART-mMozeM mony4aer ¥ NPUHUMAET KOMAaHJIbI/JIaHHBIE C KOMITBIOTEpa IO
nocienoBaTenbHOMY HHTepdericy RS-485 n He TpedyeT BHEIIHEro HCTOYHHUKA TUTAHHA.

oncoennnenne HART-koMmMyHHKaTOpa K JaTYMKY MTOKA3aHO B IPHIIOKECHNN .
Jus HopmansHOTO (pyHKIMOHMpOoBaHusT HART-koMMyHHMKaTopa, CONpPOTHBICHHUE
Harpy3KH JOJDKHO ObITh He MeHee 250 OM.

2.5.5 TIporpammuoe obecreuenne HART-kommyHHKaTOpa

[Iporpamma npenHazHadeHa ai1s padboTsl B cpene Windows 7 1 BeIIIe.

s ycranoBkun HART-kommynukatopa HK-HART485 ra Bammem kommbrotepe
3alycTUTe MporpaMMy setup.eXe, HaXOJSIIyIOCs Ha WHCTAJUIALIMOHHOM JIUCKE B
karasore hk485.
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Hacrtpoiika m kanuOpoBka mnpuOopa BBIIOIHAIOTCAS C TNPUMEHEHHUEM
nporpammuoro ooecrnieuennss HART Tester.

IToce 3amycka mporpaMMBbl BBIIOIHUTE CIEAYOLIHE IIarH:

- ybeauTech, 4TO MUTAHUE AATYHKA BBIKITIOYEHO;

TTOKITFOYHNTE MOJIEM K TaT4uuKy u 3ateM K [ 1K (cormacuo mpunoxennio I);

- BKJIIOYUTE UCTOUHUK MUTAHMUS,

- BbIOepuTe HEoOXomuMblii COM-TOpT B BepXHEHl 4acTH OKHA MPOTPaMMBI
(pucyHoK 4);

- HaxxmuTe KHOTIKY «IToucK ycTpoiicTB» (pUCYHOK 4).

IIporpamma HauHET MOMCK MOAKIIOYEHHBIX K MojeMy HART-coBmecTUMBIX
YCTPOUCTB U JOOABUT B CIHCOK aJPECOB HAiJICHHBIC YCTPONCTBA, €CIH TaKOBBIC
HMEIOTCA.

Bce HacTpoliky 1 kannOpoBKa JaTuuKa BBIIONHSETCS BO BKIaake «Hacrpoiika
ycTpoiicTBay ¢ moMomnisio mporpammuoro odecnedeHnst HART Tester.

B HartTester - o x
Mapanerpel
1 2 =
o 38KPBIT NOPT Password(1234) Appec ycrpasicTea 01 ~ Chpoc agpeca

Coxparsms xax [ | Coxparsercs s daiin:

Coarrart Tor 1 4 nepenenee , HacTpoiica yerpoiicTsa  Hacrposina porparme:

Dfioamauense gaTweca  Kop Mogen

Pucynox 4 — OxHo nporpaMMel B pexume noaxitoueHue k HART-monemy

2.5.6 Brutagka HacTpoek

[lepBBIM mIarom npu HacTpoOiKe AaTdMKa HEOOXOOMMO MOJyYHTH YCIOBHOE
0003HaueHNe JaTdyrKa U Koja MOJENH, JUls 3TOro Bo BKiajke «Hactpoiika ycrpo-
HCTBa» HEOOXOIMMO HANPOTHB YCIOBHOTO OOO3HAUCHHMS NAaTdMKa M KOJa MOJENN
HaKaTh KHOIIKY, IOJIyYHTh M IIPOU3BOANTH JAlIbHEHINYI0 HACTPOUKY (PUCYHOK 5).

Bl HantTester - u] x
Napamerpei
O |COM7 ~| Cessare  3apersnopr Password(1234) Anpec ycrpoficTsa 01 | Mowck yerpoiicr | CBpoc agpeca
CoxparsTa kax [ Coxpansercs s dhaiin: 1
e HacrpoAca orpaves
Ofomasetue aaTiea  Koa woaen 2
AMSD 174 v {c v l MonysuTs |
Bepxriai Npeaen isHeperiii(Py)
40000
1 e
Hums#i npeqen usmepessei(Pn)
Yeramosurs
] 0
ENiHiLE M3HEDEHIA wfa v YCTaroBMTE
CMeweHe HynR YTaHoBUTE 0 .
KOMMUECTSO TO4EK CKOMBIALLErD cpearero L, U2 | Yeramomurs. 100 =
Banasc wyns

Pucynox 5 — OxHO TporpaMMBbI B peKUMe HACTPONKH yCTPOUCTBA



YroObl yCTaHOBUTH BEPXHHUI IMpeiei W3MEpEeHUil Jardynka, HEOOXOAUMO BO
BKIagke «HacTpolika ycTpoHcCTBa» Iocie IMOJTyYeHHs YCIOBHOTO OOO3HAuCHHUS
JlaTYKa ¥ KOJa MOJEJH, TOJI3yHKOM YCTaHOBUTH HEOOXOAMMBIN BEpXHHU Mpejeln
M3MEPEHUH 1 JUIS 3aITUCH MX B JATUYMK HAKATh KHOTIKY « YCTaHOBUTHY (PUCYHOK 0).

HartTester - u] x
Mapanserpet
0 COM7 v Comats  3akpeimsnopr password(1234) | Aapec yeTpoiictsa 01 ~ | Mlowcx yerpoicTs |Cpoc anpeca
Coxpamskak [] Coxpasercas daiin: 1
e e
OfosHauEHIME AATUMKE  KOA MOAENH 2
avsom o =l [ _ronvam ]
. . 3
Bepail npenen isneperi(Py) 4
40000
I
[y e rrp——T)
YerarosnTs
[ | 0
Epinan umepersis wa v Veramomns
Crewerme Hyns YerasomuTe o B
KonunecTso Touex cxonesauero coeanero U1, U2 | Yeranosute 100 s
Banare Hyna

Pucynox 6 — OkHO IporpaMMBI IIPH yCTAaHOBKE BEPXHETO Mpezieiia U3MEpEHUH

Uro0bl yCTAaHOBUTH HIDKHUM TIpelesl M3MEpPEHHH HEoOXOIMMO BO BKIIAIKE
«Hactpoiika ycTpolcTBay I10Ciie MONyUYeHUs] YCIOBHOTO 00O3HAYEHHsI JaT4hKa U
KOJIa MOJIEJH TTOJI3YHKOM YCTAHOBUTH HEOOXOIUMBIM HIDKHUN TIPENIeNl U3MEPEHUH 1
JUIS1 3aITUCH €T0 B IATYMK HAXKaTh KHONKY « YCTaHOBUTBY (PUCYHOK 7).

HartTester - o X
Mapamerpe:
O COM7 v | Cossave | 3akpusnopt Password(1234) | Anpec ycrpoiicrea 01~ Mowox yerpoiicre Cipoc anpeca
Coxpaats kax [ ] Coxpansercs s daiin: 1
I e ot e e e oo
OBoskauenise AaTuaca  Koa mopen 2
AM50174M + o = ‘ [ TMony-HTs ]

Bepwwit noeaen kaneper(PY)

40000
3 YCTAHOBUTE
oA Npenen wsvepemai(Fn) ] 4
U
ERiHIALE MSHEDEHISR K3 v YCTaHoBMTE
Creuere kyna VeTakosuTs 0 &
KoniecTeo Touer cxonb3swere cpearero UL U2 | YeTatoauTs 100 =

Bananc HynR

Pucynox 7 — OxHO nporpaMmbl IPU yCTAHOBKE HUXKHETO IIPefieia U3MEpEHU



UTtoOBl yCTaHOBUTH EOWHMIIBI H3MepeHHUN Bo Bkiagke «Hactpoiika
yCTpoicTBa» BEIOPATh CMHUIIBI H3MEPEHUH B HUCTIAIAIOIIEM MEHIO | JIJISI 3aIHCH B
JIATYMK HAXKATh KHOTIKY « YCTaHOBUTHY (PUCYHOK 8).

Bl HertTester o ®
Flapaserpe
0| comr | Comsre  Zmpumncpr Fassword{1234) Aspec yerpodctes 01 - Mowex yerpoders Chioos anpeca

Copaeamu i [] Comparmerca n Saitn: 1
CTaTh: Tow: 1 4 NepererTRe TR yTpocTid | HacTpodia nporparess

Oficorasie gaTasa  Kog mogem 2

msnzg v o :] [ renermn ]

Bepuoudi rpeasn imepersdh(P)
™

FeTammms

Htaed rpeaen inmepemasin]
l VeTamomme

0. 3 4
N
Creuierse syns Yeramomms 0 =
KomreecTac Toues camiamero essero U, U Yerammms ] =

B vy

Pucynok 8 — OKHO porpaMMBbl PH YCTAHOBKE CAUHUI] U3MEPEHUI

YroObl YyCTAaHOBUTH CMEIICHHE TOKOBOTO BBIXOZa BO Bkiaake «Hactpoiika
YCTpPOWCTBA» 3a7aTh 3HAUYSHHE quanazoHa oT —127 go +127 u misd 3amucu B TaT9UK
Ha)KaTh KHOIIKY « YCTaHOBHUTEY (PUCYHOK 9).

E HartTeter - o B
Mapawerpes
O |COM7 || Coaam | mpuwm nopr Fassword{1234) Azpec yorpohcres 01 | Mowo: yeTpoiicTs | Clipec aspeca
Ceoparsamn | [ Conparieren s dain: 1
e et e i
Ofiosaamwie gamesa  Koa ragemt 2
mom ~ o H Monyams

Begnossi peaen ismeperssi (]

000
I =
Huoasi rgeen mmepemi(Pr)
Yeramomers
1 o
g ioneperen Wl v | YoragewTs
4 3
— E==r—D
KomeseTen Tous: oomaRsers eanero UL U2 | Yorasosms 100 o
Sanwe myss

Pucynok 9 — OxHO nporpaMmBsl U yCTAHOBKE CMEILEHHSI HYJIS



J1uist TOrO, 9TOOBI YyCTAHOBUTH KOJIMYECTBO TOYCK CKOJIB3SIIICTO CPEAHETO (TOYCK
ycpenHeHws) Bo BKiIaake «HacTpoiika ycTpoHCTBa» yCTaHOBUTH KOJIMYECTBO TOUCK
ckomb3smero cpeanero or 0 mgo 100 m st 3amuic B JaTYMK HaXKaTh KHOTIKY
«YcTaHOBUTHY (prCyHOK 10).

B HartTester - 0o x
Mapsuerpe
0 |[CoM7 BEMTE | 3eepoiTe nOpT Password{1234) Aapec yorpodcTea 01 | Mowox yorpodcre Cfipoc aspeca
Copertrn kw [ Conpamercn s i 1

Comam roxm Arepenene | Kambooss Hocrpeibe nporwens

Obomursersse sarasa  Kog mogens

(]

mRTm v o £ My

Beparesi npeaen anepeuPY)

1~ Yeroeam

reomreal npenen nmeperseh{En)

I o YeTaroeTs

Enimsnss namepess s - Yermoers

Crewese Hyas rnmwn4 9 3:

T —

Banas wyna
Pucynox 10 — OkHO mporpamMmbl IIPH YCTAHOBKE KONHYECTBA TOYEK

CKOJIB3AILIETO CPELHETO

Jist Toro, 4toObl ycCTaHOBHUTH OamaHc Hyins Bo Briaake «Hacrpoiika
YCTpPOWCTBa» HaXKaTh KHOMIKY «bananc vy (pucyHok 11).

Bl HonTester L2 o *
Mapsuerpe
0 | |coM7 ~ | Cmm 3awpuiTe nopT Password(1234) Anpec yoTpeicTea 01 Mowos yoTpodicT Chpoc aapecs
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2.6 TIpoBepka TEXHHYECKOTO COCTOSTHUS

2.6.1 IlpummpoBepke 1aT4rKa Ha MECTE HKCILTyaTallH:

- TpOBepseTCs ITyTEeM BH3YyaJbHOTO OCMOTpPA MPABMIBHOCTD IEKTPHUUCCKUX
coenunenuii (Ipunoxenue I);

- KOHTpOJUpYETCsl paboTOCIOCOOHOCTh JaTyhKa IO HAIHYHI0 H3MEHEHHS
BBIXOJJHOTO CUTHAJIA IPH U3MEHEHNH JIABJICHUS Ha BXOIE;

- TIpOBepsieTCS W TPH HEOOXOAMMOCTH KOPPEKTHPYETCS! BBIXOIHOW CHTHAI,
COOTBETCTBYIOUIUI HIYKHEMY MPEACIbHOMY 3HAYCHUIO JaBICHUS.

3 Texnuueckoe 00cay;KUBAHUE M PEMOHT

3.1 Tlopsimok TEXHUYIESCKOTO OOCITYKUBAHUS

3.1.1 K o0cny»XMBaHHIO JaTYUKOB JIOJKHBI JIOIYCKAThCs JIMIA, U3y4YHBIIHE
HACTOSIIIIEE PYKOBOJACTBO M IPOIICAIINE COOTBETCTBYIOIIMH HWHCTpYKTax. [lpn
SKCIUTyaTallud MpHOOPOB HEO0OXOJMMO PYKOBOACTBOBATBHCS ICHCTBYIOIIMMHU
«IIpaBunamu yctpoiicTBa anekTpoyctanoBok» (I1Y2), TOCT 31610.17-2012.

3.1.2 Texnndeckoe OOCITy)KHBaHHE JATIYMKOB 3aKIIIOYACTCS B KOPPEKTHPOBKE
«Hys»» (Ipy HEOOXOMMOCTH), B CIIMBE KOHJeHcara (pabodasi cpeaa — ras) Wwin
yOaNeHUH BO3AyXa W3 pabouymx Kamep Jardymka (pabodas cpema — KHUIKOCTB),
MIPOBEPKE TEXHUUECKOTO COCTOSTHUS JATUHKA.

HeobOxoxumo cnemuth 3a TeM, 4TOObI TPYOKHM COEIUHUTENbHBIX JIMHUN 1
BEHTWJIN HE 3aCOPSUTHCH M ObUIM repMeTHYHBL. B TpyOKax M BEHTHIISIX HE JOJKHO
OBITH TPOOOK KUIKOCTH (IIPU U3MEPECHUH JIABJICHHS Ta3a) WK ra3a (Ipu u3MepeHun
nmaBieHust kuakocTH). C 3TOH 1enpio TPpyOKH PEKOMEHOYeTCs TEepPHOTUYECKH
POy BaTh, HE AOITYCKasl IIPH 3TOM ITePErpy3KH 1aTIHKa.

[lepronmaHOCTh yCTAaHABINBAETCS TOTPEOUTENIEM B 3aBUCUMOCTH OT YCIIOBHI
IKCILTyaTalUH.

IIpn HapymeHUHM TEPMETUYHOCTH H3MEPUTENBHOr0 OJI0Ka HE0oO0XO0IUMO
MOATSIHYTH BCEe pe3b0OBbIE cOeAMHEHUs (NMpoOKa, IITYIEp, OONTHI KPEIUICHHS
(nanmes).

Ecnn u mociie 3TOro repMeTHYHOCTh HE OO0ECleurBaeTCs, HEOOXOANMO
3aMEHUTD YIUIOTHUTEJILHBIE KOJIbIA COSANHEHUH.

3.1.3 B mpouecce sKcIutyaTanuy JaTYUKH JOJKHBI TIOJIBEPIaThCsl CHCTEMAaTH-
YECKOMY BHEIIHEMY OCMOTPY.

ITpu BHEIIHEM OCMOTpPE HEOOXOAMMO IIPOBEPUTD:

- HEJIOCTHOCTh OOOJIOUKH, OTCYTCTBHME Ha HEH KOPpPO3UUM U IPYyTrHX
TOBPEXKICHUI;

-HaJIM41e BCEX KPETEXKHBIX JIeTalell U UX 3JIEMEHTOB, HAJIMYUE U 1IEJIOCTHOCTh
JIOMO;

-HaJIM4re MapKUPOBKH B3PBIBO3AIINTHI U IPEAYIPETUTEIBHBIX HAITHCEH;
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-COCTOSTHHE 3a3eMJICHUSI, 3a3eMIISIOIIHE OOIITHI TOJKHEI OBITh 3aTSHY THI, Ha HIX
HE JIOJKHO OBITh p)KaBUMHBL. B ci1ydae HE0OX0ANMOCTH OHU JJOJKHBI ObITh OUHUIIICHBI.

3ampermaercs S3KCIUTyaTalUs MaTYMKOB C TOBPEXKICHUSAMH W IPYyTHMHU
HEHCIIPABHOCTSIMU.

3.1.4 Tlpwu sKcIuTyaTaluyl JaTYNKOB HEOOXOIMMO TaKKe PYKOBOICTBOBATHCS
paznenom «OOecrieueHre B3pbIBO3AIIUIIEHHOCTH IIPH MOHTa)Xe» Hactosuero PO,
. 7.3 «llpaBuma ycrpotictBa 31ekTpoyctaHoBok (IIYD) m . 3.4 «IlIpaBmma
TEXHUYECKOW OKCIUTyaTallud 3JICKTPOYCTAHOBOK moTpedutencity (5-¢ wu3m.),
IOCT31610.17-2012.

[eprognmaHOCTH MPOPMIAKTHISCKUX OCMOTPOB JaTYNKOB YCTaHABIMBACTCS B
3aBHCHMOCTH OT TPOU3BOJICTBEHHBIX YCIOBUH, HO HE peKe OHOTO Pa3a B TOJ.

[Mpn mnpodunakTHyeckux OCMOTpax BBHIIOJIHUTH BCEe pPabOThI B 00bEeMe
BHEIITHETO OCMOTPA, 8 TAK)KE CIICTYFOIINE MEPOTIPUSITHS

- TpU CHSATOW KPBIMIKE BBOAHOTO YCTPOHCTBAa YOCOWTHCS B HAICKHOCTH
JIEKTPUUECKUX KOHTAKTOB, IPOBEPUTH COMPOTUBIICHUE N30JISAIMH U 3a3EMIICHHS;

- IPOBEPUTH HAJISKHOCTH YIJIOTHEHHSI BBOIUMOTO Ka0eJis;

- TIPOBEPHUTH COCTOSHUE KJIEMMHOM Koonku. OHa He T0KHA IMETh CKOJIOB U
JPYTUX TIOBPEIKICHU;

- mocie YCTAaHOBKHM KpBIIIKM BBOJHOIO YCTpPOMCTBAa MNPOU3BECTH
TIOMOMpPOBAHKE TaTYHKA.

3.1.5 B marumke mpeaycMOTpeHa BO3MOKHOCTD TUIOMOUPOBAHUS 3aKa3UNKOM
nepeaHen KPBILIKH U KPBIIIKY BBOAHOIO YCTPOICTBA IPU TOMOILHU 3aMa3K1 OKOHHOM.

3.1.6 Pexiamanuu Ha JaTYUK C TOBPEKICHHBIMU IUIOMOAMU TPEATIPHUSTUS-
M3rOTOBUTENS U C JIe()eKTaMU, BbI3BAHHBIMH HAPYIICHHUSIMHU TIPaBHJI SKCILTyaTallHy,
TPAHCIIOPTUPOBAHISI M XPAHCHHU S, HE TPHHUMAIOTCS.

3.2 IloBepxka

3.2.1 B mpomecce »3KCmiayaTallyd TMPHOOPHl TOJDKHBI IOJBEPTaThCS
MePUOJNYECKOIl TIOBEpPKE B COOTBETCTBUM C METOJIMKOH, HW3JIO)KEHHOH B
51110.283.488MII.

3.3 Bo3MoXHbIE HEUCTIPABHOCTH U CTIOCOOBI MX YCTPAaHCHUS
Bo3Mo)xHBIE HEHCTIPABHOCTH, BEPOATHBIC IIPHYHMHBI M CHOCOOBI HX yCTPaHCHUS
TIPUBEICHBI B Ta0HIIE 6.

4 TpaHcnopTHpOBaHMe U XpaHEHHe

4.1 VYcnoBus TpaHCHOPTHPOBAHHUS TaTYUKOB JOJDKHBI COOTBETCTBOBATH
ycmosusiM xpareHus 5 mo TOCT 15150-69.

4.2 'VnakoBaHHbIE IaTYUKHU JOJDKHBI XpaHUThCs B yerioBusx 3o FOCT 15150-69.

4.3 Vcnosus xpaHeHus 1arunkoB 0e3 ynakoBku — 1 mo FOCT 15150-69.
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Tabmwnma 6

Bo3moxxHas Henc-
MIPaBHOCTH

Beposithast mpranHa

Cnoco6 ycrpaneHus

Hert BBIXOIHOTO
CcUTHaJIa

Hewucnpasen xabemns win
MECTO COEIMHEHNS Kabes ¢
COEMHUTENIEM

Her HarpsHDKCHUS MU TAaHWUSA

YCTpaHUTh HEUCTIPABHOCTh
U IIPOBEPUTH HAIPsKEHHE
Ha COEINHUTENE

ITpoBepuTh HCTOUYHHK

Iloxa3anue JaT4yuKa
YCTaHaBJIUBACTCs C
3aro31aHueM

3aCOPI/IJ'IaCB IIoABOJAIIass
JaBJICHUEC MarucTtpajib

[IpomyTs MarucTpanb
CYKaThIM BO3J[yXOM, CHSIB
JIaTYUK ¢ 00BEKTA

BrixonHoii curaain
HecTaOuIIeH,
MTOTPENTHOCTh
JTATYHKa MPEBHIIIAcT
JIOITyCKaeMyTo

Hapymena repMeTH4HOCTD B
JIUHUY TIO/IBO/IA JIABJICHUS
Hapymiena repmeTnaHOCTH
CAJIbHUKOBOTO yTIJIOTHEHUS
BEHTHJIS TaTIUKa

Hapymiena repmMeTu4HOCTb
YIIOTHEHHS

Haiitu 1 yctpaHuTh Herepme-
THUYHOCTb

HO}]THHyTL CaJIbHUK BCHTHUJIA
NJIN 3aMCHUTHh HOBBIM

3aMEHUTh YIUIOTHUTEIbHOE
KOJIBIIO WJIM TPOKJIAIKy Ha
HOBYIO, B3SITYI0 U3 KOMILJICK-
Ta MOHTAXXHBIX YaCTEH

4.4 JlaT4uKH TPAaHCHOPTUPYIOT BCEMH BUJAMH KPBITOTO TPAHCIIOPTA.

TpancnopTupoBaHue caMOJIETOM JOMYCKAaeTCs TOJbKO B OTaIllJIMBa€MbIX
TePMETHU3UPOBAHHBIX OTCEKaX. BO BpeMs IMOTPYy304HO-pa3rpy30dHBIX padoT u
TPAHCIIOPTUPOBAHUA AUMIMKU HE JOJDKHBI IMOABEPrarbCsa pPE3KUM yaapaM U BO3AC-
HCTBHIO aTMOC(HEPHBIX 0CAIKOB.

4.5 Slmuku ¢ yrmakoBaHHBIMU JaTYHKAMU JTOJDKHEI OBITh YI0KEHBI 10 BBICOTE

He Oosiee 4 psioB.

4.6 Boznyx momernieHus, B KOTOPOM XPaHAT JaTYUKH, HE JOJDKCH COJCPIKATh
KOPPO3MOHHO-aKTHBHBIX BELLECTB.

5 Yruam3zanus

5.1 YTunusanus HNaTYUKOB JOJDKHA OCYIICCTBIATHCSA IOTpeOUTENeM
Croco00OM, He OKa3bIBAIOIIIMM HETATUBHOI'O BO3/ICHCTBHUS Ha OKPYIKAOIILYIO CPE/LY.

5 Cseaenus 00 H3roTOBUTEIE

OAO «Manotomby, 634061, Poccus, . Tomck, rip. Komcomonbckuit, 62
Ddakc: (3822)28 8848,28 8849 Tenedon: (3822)28 8899,9034 54
http://www.manotom.com
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IMPUJIOXXEHUME A

(obs3aTenbHOE)

CxeMa cOCTaBJICHHUS YCJIOBHOTO 0003HAUYCHHS JaT4YhKa IIpu 3aKase
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Tabmuma A.1 - [lepedeHs HCIIOTHEHUH TATIYMKOB 110 (PYHKITHOHAIEHOMY

HAa3HAYCHUIO

. Konduryparust
Ucnonuenune KK Toxopiii curman JIEKTPOHUKH 110
(4-20) mA, HART
MOJYJISIM
+ + Noel,Ne2, Ne3, Ne4
B3pbiBozamuieHHoe
- + Nel,Ne2, Ne3
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IIpuinoxxenue b
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Pucynox b.1 — ['abapuTHbIe U IPUCOEANHHUTENBHBIE Pa3Mephl 1aTYHKOB
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Pucynoxk b.2 — ['abapuTHbIe U TPUCOEANHHUTEIBHBIE Pa3Mephl 1aTIYHKOB
CO HITYLIEPHBIM UCIOIHEHUEM

31



IIpunoxenue B

(cipaBouHOE)

KoMmiekTbl MOHTa)KHBIX YacTel U UX KOJIbI.

Coctassl KMY

9LOOWUHOWM]

JIM5017I1-Ex

(AA, 1B,

/B1)

JTM5017/1/1-Ex

[tyuepHoe

HUCIIOJIHCHUC

9 BOUe][]

C1 BOue[]]

0T ,8N LIrog

Cl 9N 1Irog

WC/1T TTANNOT-91/L 11r0gq

(roerrmodoLd) ogIroN dOHIILUHLIONTIL

8 BOUE]]]

8N BIHE |

414242

W8/STANNOT-W9T/L 1uogq

4122|124

eIIALY

(zuup) egox)

(1 uup) egox)

(V) € HEOLMHOAY UITHXEBLHOJA

(IN) 7 HEOLIMHOAY UITHXEBLHOA

(IJIN) 1 HEOLMHOAY UI9HXEBLHOA

1

JOLQ UITHHERLIRI )]

1

1
1

ST ,OZIN HOMHRI HOHI'MNEH O JIOIIHE]

1
1

1
1

ST LOTIN - T/ 1 duHIoXada] |

1
1

KeHITOW eyrerrod] |

hIA oy

0112

0122

013121212

014121212

015121212

016|222

01712122

0181

0191
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IIpumepsl npuMeHeHUs 1aTYMKOB ¢ nomolso KMY

1 — moHTaxHbIH KpoHmrreitn 1 (MK1);
2 —ckoba (Tum 1);

3 — raiika MS;

4 — maiiba 8;

5 —6ont 7/16" - 20UNF L5/8";
6 — mrariba 12;

7 — YyIUIOTHUTENBHOE KOJIbIIO ((TOpoIuIacr);
8 — mepexomuuk K1/2" - M20" 1,5;

9 — mpokJaaKa MeaHas;

10 — HunIIeap ¢ HaKUAHOM raiikoi M20" 1,5

Pucynok B.1 — Ilpumep monTaxka narauka JIM5017-Ex Ha TpyOe ¢ UCTIONB30BaHH-
eM MoHTakHOTO Komrutekra 011 (012)
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s 7 AN

| *DT 0
= =

1 — monTaxHbIH KpormTeHH 1 (MK1);
2 — ckob6a (Tum 1);

3 —raiika M§;

4 — maiiba §;

5 —o6ont 7/16" - 20UNF L5/8";
6 — maiiba 12;

7 — KJIaIlaHHBIN OJIOK;

8 — YIITOTHUTEIBHOE KOJBIIO (PpTOpoIacT);
9 — 6onr 7/16" - 20UNF L2 1/2";

10 — nepexomuauk K1/2" - M20" 1,5;

11 — Hunmens ¢ HaKUIHOM ravikor M20" 1,5;
12 —mpoxmnanka meaHas

Pucynox B.2 — IIpumep monTaxka gatanka JJM5017-Ex ¢ ycTaHOBIEHHBIM
KJIallaHHBIM OJIOKOM Ha TpyOe ¢ HCHOJIb30BaHMEM MOHTaXHOTO KoMmIuiekTa 017
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1 — MoHTaXHBIH KpoHuITeitn 2 (MK2);
2 — ckoba (Tum 2);

3 — raiika M8,;
4 — maii0a 8;
5 — 6oaT M6" 12;

6 — 1raiiba 6;

7 — KJamaHHbIA OJOK;

8 — yIIoTHUTEIBHOE KOJIBIIO (PTOpoIiacr);
9 — 6ont 7/16" - 20UNF L2 1/2";

10 — nepexomuuk K1/2” - M20" 1,5,

11 — Hunmens ¢ HaKUIHOM raikor M20" 1,5;
12 — npokitajgka MeHas

Pucynok B.3 — IIpumep monTaxka naruuka JIM5017-Ex ¢ ycraHOBIEHHBIM
KJIAITaHHBIM OJIOKOM Ha TPYyOE C MCIOIb30BAHUEM MOHTaXHOTO KoMIuiekra 016
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135 max 120 max o

o

UM

190 max

1 — munmens ¢ HakugHOM ratikor M20” 1,5;
2 — mpoKJIaJKa MeHas

Pucynox B.4 — Ilpumep MOHTa)ka TaTdUKa CO MITYIICPHBIM HCIIOTHEHUEM
JIM5017-EX ¢ ucIonb30BaHHEeM MOHTaKHOTO kKomruiekTa 018
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Narens (cmena) N

(SR AN |} |} EEEEY V)

811~

2 omb. ‘

1 — HunIIeNns ¢ HaKUaHOM raiikor M20" 1,5;
2 — MPOKJIaIKa MeTHAS;
3 — MoHTaxHBIH kpoHITelH 3 (MK3);

4 — mmaiiba §;
5 — BTyJIKa;
6 — 60nT M8" 10

Pucynok B.5 — IIpumep MoHTa)ka gaTyuka cO IITYLEPHBIM UCIIOJIHEHUEM
JAMS5017-Ex ¢ ncronb3oBaHHEM MOHTaKHOTO KomruiekTa 019
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[Ipunoxenue I'

Hazpuska [4 KH

Hazpyska| 4

(oGs3aTenbHOE)
CxeMbl BHEITHUX OJICKTPUICCKUX COCZII/IHCHI/II\;I
JAaTYUKOB
33peiboonacHas BapubobesonacHas

30HO i 30H0
|
: bapsep uckposawumsl
|

XT6 |
| — Uens Uene  |—

2]« ]s] | -
} 5 |Bxod Exia Mumanue | 1
(4..20) MA |

i fy |Bxod Exic MumaHue —@_tr
|
|
|
|
|
|
1

RH — conporuBiienre Harpy3ku.

[Ipumedanne - HART-KOMMyHHKAaTOp/MOIEM MOXKET OBITH TIOACOCTMHEH K
nr000# Touke nenu. CUrHAIBHAS [IEb TOJDKHA HMETh COMPOTHBIICHHIE HE MEHEE
250 OM 151t 0OecIIeueH s CBS3H.

Pucynoxk I'.1 — Cxema BHEmIHUX coequHEHUH qaraukos JJM5017
(TOKOBasI ITETIIS)
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