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1 BBEOEHUE

1.1 PyKoBOACTBO MO 3KCMlyaTauun COAEPXKUT CBEAEHMSI O KOHCTPYKLUM,
npuHUMNe OeNCTBUSA, XapakTepucTukax npeobpasopartenenn M3MepuUTeNbHbIX
(6apbepos nckposawmTbl) «ANNEMEP-BPU3 TM1-Ex» (nanee - BPU3) n yka-
3aHug, Heobxoanmble Ang nNpasunbHOM u 6esonacHom akcnnyaTauun BPUS.

2 OMACAHUE U PABOTA
2.1 HasHauyeHue usgenun

2.1.1 BPN3 npepgHa3HayeHbl Onsi U3BMepeHnii n npeobpasoBaHUs CUrHa-
noB, MocTynawLlmx OT Tepmonpeobpasoartenen conpoTtusnerHust (TC) no
FOCT 6651-2009 n DIN N 43760, npeobpasoBaTenen TeEpMO3NEKTPUUECKNX
(TM) no FOCT P 8.585-2001, NOTEHUMOMETPUYECKMX YCTPONCTB MOCTOSAHHOIO
TOKa, B YHUULMPOBAHHBIN CUrHan NOCTOSAHHOrO Toka oT 4 o 20 MA u (1nu)
B umdposow curHan HART-npoTtokona.

BPU3 obecneunBaloT ranbBaHNYECKY0 pasBA3Ky M UCKPO3aLUUTY CUTHa-
nos, noctynatowmx ot TC u TI1, NOTEHLUMOMETPUYECKNX YCTPOWNCTB C Nocne-
ayowmm npeobpasoBaHneM B yHUDULMPOBAHHBLIN CUrHam noCTOSAHHOMO TOKa
oT 4 o 20 mA n (unn) B undposon curHan HART-npoTokona.

2.1.2 BPU3 npumMeHsaloTCS B pasnuyHbIX TEXHOMOMMYECKNX NpoLeccax B
NPOMBILLIIEHHOCTU 1 3HepreTuke. Npeobpa3oBaTtenu nameputenbHele (0apb-
epbl ckposawmTbl) «AJIEMEP-BPUN3 TM1-Ex» cooTBeTCcTBYIOT Tpeb0oBaHMAM
«O6LWmMx NpaBun B3pbIBOOE30NACHOCTM 4119 B3PbIBOMNOXapOONacHbIX XMMu4e-
CKUX, HePTEXMMUYECKMX N HedTenepepabaTbiBalOLWLMX NPOU3BOACTB» U MO-
ryT NPUMEHATBLCS B CMCTEMaxX NPOTUBOABapPUNHON aBTOMATMYECKON 3aLUUThI
(MA3) komnpeccopoB, HACOCOB M APYroro TexHororm4eckoro obopynoBaHus
B pa3nunyHbIX 0611acTaX NPOMbILLIIEHHOCTH.

2.1.3 BPU3 moHTupytoTcs Ha meTannuyeckon perike DIN.

2.1.4 BPUS3 gaBnsTCS MUKPONPOLLECCOPHbIMKU Npubopamu 1 npegHasHa-
YeHbl ANS PYHKUMOHUPOBAHWS Kak B aBTOHOMHOM peXxuMme, Tak 1 nog ynpas-
neHnem KomnbloTepHOM nporpammel. BPU3 ocylecTBnsaoT KOHTPObL 4OCTO-
BEPHOCTW BXOOHbIX CUrHaroB.

2.1.5 B 3aBMCMMOCTN OT CXEMHO-KOHCTPYKTUBHOIO ucnonHeHusa 6PA3 BbI-
NMOfHEeHbl B COOTBETCTBUU € Tabnuuen 2.1.



Tabnuua 2.1 — Koa MCNonHEeHUs B 3aBUCMMOCTU OT KonmyecTBa BXOA0B/ Bbl-
X040B npubopa u Tuna kopnyca

Konn4ecTtBo n xapakTepucTunka KaHanoB LLUnHHBIN
Koa Tun kopnyca
KaHanbl BxogHble | KaHanbl BbIXogHble coeau-
3akasa (wwrpwuHa)
aHanoroBsble aHanoroBsble HUTENb
K1-12 1 1 12,5 Mmm -
K1-12W1 1 1 12,5 Mm +

2.1.6 na chopmnpoBaHMsa TOKOBOrO BbIXOOHOMO CUrHana AOnofHUTernb-
HOro NUTaHns He TpebyeTcs.

2.1.7 BPW3 moryT ocylecTBnATb (OYHKUMIO CUrHanM3aumm n asTomatumye-
CKOrO perynupoBaHus KOHTPONMPyeMbIX MapameTpoB C MOMOLLbIO CUrHaNu3u-
PYIOLLMX YCTPONCTB.

CwvrHanmsupytowme ycTporncTea obecneumBaoT KOMMYTaLUIO:

e NepeMeHHOro Toka CeTeBOM YacToTbl:

—npwu HanpshkeHun 125 B go 0,3 A;

® MOCTOSIHHOrO TOKA:
—npw HanpsixeHmn 30 B go 1 A.

CMrHanwswpylouJ,ee yCTpOVICTBO B 3aBMCUMOCTM OT crnocoba nogknioveHmus
BHELLHUX Lenen nmeet gga BapuaHTa UcnoJiHeHud, npnBeneHHbIe B Tabnuue
2.2.

Tabnuua 2.2 — Kog Tuna pene
Kopn
3aKasa
OMP" | DneKkTpomMarHUTHOe pene ¢ HopMarbHO-Pa3oMKHYTBIMU KOHTaKTaMu
OM3 | OnekTpoMarHuTHoe pene ¢ HopMarnbHO-3aMKHYTbIMU KOHTaKTaMu

MpuMedyaHue—"ba3zoBoe UCNoNHeHNE.

[NoakntoyYeHne BHELWHUX Lenen

2.1.8 BPW3 BbINONHEHbI BO B3pbIBO3ALLMLLEHHOM UCMNOSTHEHWN:

— cooTBeTcTBYOT TpebosaHuam TP TC 012/2011, TOCT 31610.0-2019
(IEC 60079-0:2017), TOCT 31610.11-2014 (IEC 60079-11:2011), umetoT
B/ B3pbIBO3aLLMTbI «MCKpODEe3onacHasi anekTpuyeckas Lenb «i», Map-
KMpOBKY B3pbiBO3awuThl [Ex ia Ga] IIC;

— cooTBeTCcTBYHOT TpeboaHusm TP TC 012/2011, TOCT 31610.0-2019
(IEC 60079-0:2017), TOCT 31610.15-2014/IEC 60079-15:2010, umetot
BMA B3pbIBO3ALLMTbI «N», MApPKUPOBKY B3pbiBo3aLLmTbl 2Ex nA nC [ia Ga]
IIC T4 Gc X.

BapbiBo3awmieHHole BPU3 ¢ Buaom B3pbiBO3aWUTLl «Ny» NpedHasHa-
YeHbl Ansi NPUMMEHEHMST BO B3PbIBOOMACHbLIX 30HAX NMOMELLEHUA U HapY>KHbIX
yCTaHOBOK cornacHo Ex-mapkupoBke, TpeboBaHusimm TP TC 012/2011 n gpy-
rMX HOPMAaTMBHbIX JOKYMEHTOB, PErNMamMeHTUPYIOLWNX NPUMEHEHNE 3NEKTPO-
0bopyaoBaHUSA BO B3pbIBOOMACHBLIX 30HAX.
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B3pbiBo3aiumeHHble BPU3 ¢ Buaom B3pbiBo3awwmThl «MckpobesonacHas
anekTpuyeckas Lenb «i» npegHasHayveHbl 4N NpYMMEHEeHWs BHe B3pbiBOONac-
HbIX 30H U CBA3aHHOE Nckpobe3onacHbIMM BHELLHUMM LENsIMU C SNeKTpoTeX-
HWYECKMMMW YCTPONCTBAMW, YCTAHOBMNEHHBIMW BO B3PbIBOOMACHbIX 30HAX, B CO-
oTtBeTcTBMM Ex-mapknpoBke, TpeboBaHuamum TP TC 012/2011 n apyrux Hop-
MaTUBHbIX JOKYMEHTOB, pernaMeHTUpyoLLMX NPpUMEHEHNe anekTpoobopyao-
BaHWS BO B3PbIBOONACHbLIX 30HAX.
K B3pbiBO3awmweHHsIM BPA3 ¢ ycTaHOBNEHHOW MapKUPOBKOWM B3pblBO3a-
LWMTBI MOTYT NOAKNIOYATLCS cepuiiHble Npubopel, yaosneTsopsitowme Tpebo-
BaHuaMm n. 7.3.72 MNY3, TOCT IEC 60079-14-2013, ycTtaHaBnMBaemble BO
B3pbIBOOMACHbBIX 30HaX NMOMELLEHWI U HapYXHbIX YCTAHOBOK COrNacHo . 7.3
Mnyoa, rn. 3.4 NT33I1 n gpyrMm HOpMaTMBHbLIM AOKYMEHTaM, perfnameHTupyto-
LM NPUMEHEHME ANEKTPOOOOPYNOBaHUSA BO B3PbIBOOMACHbLIX 30HAX, a Takke
CEpPUNHO BbiNyckaemoe 06opyaoBaHue obLLiero Ha3HayeHusl, COOTBETCTBYIO-
Lee TpeboBaHusm . 7.3 MNY3.
2.1.9 BPUS aBnstoTcs:
— no 4ncny npeobpasyembix BXOOHbIX CUTHANOB — OA4HOKaHalNbHbIMY;
— MO YMCMy BbIXOAHBLIX CUrHANOB — ABYXKaHanbHbIMU (YHUPMLMPOBAHHbIN
TOKOBBIM curHan v uudgpposoni curHan HART-npoTokona);

— MO 3aBMCMMOCTU BbIXOOHOTO CUrHana oT BXOAHOro — C NIMHEWHOW 3aBu-
CMMOCTbIO;

— MO CBSA3M MEXAY BXOAHbLIM U BbIXOAHbLIM KaHarom — 6e3 ranbBaHN4eCckon
CBA3Y;

— MO CBSI3U MEXAY BXOAHbIM, BbIXOAHBIM KaHanoMm, CeTblo MUTaHUSA U CuUr-
Hanusauun — 6e3 ranbBaHN4YeCKOl CBA3N.

2.1.10 Mo ycToN4YMBOCTM K KNTUMaTUYECKMM BO3AENCTBUAM NPU SKChnyaTa-
umn BPU3 cooTteeTcTBYIOT rpynne ucnonHeHns C3 no NIOCT P 52931-2008,
HO Mpu TemnepaType oKpyXxatoLLero sosayxa ot muHyc 20 go nntoc 70 °C.

2.1.11 B cootBeTtctBum ¢ FOCT 17516.1-90 no ycTONYNBOCTM K MEXaHUYE-
CKUM BO34encTBMAM npwu akcnnyatauun BPU3 oTHocaTcA K rpynne ncnonHe-
Husa M6.

2.1.12 B cootBeTtctBum ¢ FOCT 14254-2015 crteneHb 3awmnTbl OT nonaga-
Hus BHYTpb BPU3 TBepabix Ten, nbinu 1 Bogsl — IP20.

2.1.13 BPN3 HopmanbHO PYyHKLUMOHMPYIOT U He CO34aloT MoOMeXx B YCno-
BMSIX COBMECTHOW paboThbl C annapaTypow CUCTEM M ANIEMEHTOB, 4118 KOTOPbIX
OHW NpefHa3Ha4veHbl, a Takke ¢ annapaTypon OpYroro Ha3HayeHus, kotTopas
MOXeT 6bITb MCMONb30BaHa COBMECTHO C AaHHbIMU BPW3 B TMnoBoi nomexo-
BOW cUTyauuu.

2.1.14 To ycTOMYMBOCTU K SNeKTpoMarHuTHelM nomexam BPU3 cooTtBeT-
cteytoT TP TC 020/2011, TOCT P M3K 61326-1-2014 1 Tabnuue 2.3.



Tabnuua 2.3 — YCTONYMBOCTb K arekTpomMarHuTHeIM nomexam no FOCT P MOK

61326-1-2014

CreneHb xecTkocTn Kputepui
3AMNEKTPOMarH1THON KayecTBa
oGpCTaHOBKM XapakTepuctuka BUOoB NoOMex 3HayeHne YHKLMOHM-
no FOCT poBaHus
2 MuKpoceKyHOHbIe MMNYMbCHbIE MOMEXV HOomMbLION
FOCTP JHEepruu: 0,5 kB A
51317.4.5-99 rnogada noMexm no cxeme «npoBog-nposoa»
3 MwukpoceKyHAHbIe MMMYNbCHbIE NOMeXV 6OnbLION
FOCTP JHEepruu: 1kB A
51317.4.5-99 rnogava rnomexwu rno cxeme «npoBoA-3eMIIs»
3
FOCT 1«B A
30804.4.4-2013 |HaHoceKyHAOHble MMNYNbCHbIE MOMEXW B Lienu
4 BBOJa BbiBOAA
roCT 2 kB B*
30804.4.4-2013
3
roCT 1«B A
30804.4.4-2013 |HaHOCEKyHAHbIE MMMYMbCHBIE MOMEXM B Lienu nu-
4 TaHunAa
roCT 2 kB B
30804.4.4-2013
3 OnekTpocTaTnyeckue paspsiabl: 4 kB A
- KOHTaKTHbI pa3psg
e 1
30804.4.2-2013 |. BO3,D.yL|JHb|P| paspsig ) B
3 KoHaykTBHbIE MOMeExu B nonoce Yactot oT 0,15
rOCT P o Mr ' 10B A
51317.4.6-99 |° H
5 MarHutHoe none NPOMbILLNEHHOW YacToThbl
FOCT P 50648-94 |- onuTtenbHoe MarHuTHoe nosne 40 A/m
5 MarHuTHoe nore NpoMbILLIEHHOW YacTOoThbI 600 A/M
OCT P 50648-94 |- KpaTKOBpEMEHHOE MArHUTHOE Mose
3
PapunoyacToTHble anekTpoMarHUTHbIE Nons B Mo-
30802(2103T2013 noce yactot ot 80 go 1000 My, 10 B/m A
rocTt 3%336—95 MmnynbcHoe marHuTHOE none 600 A/m
4
30 A/m
rocrP 20652'94 3aTyxatoLlee konebarensHoe MarHUTHOe rnorne
FOCT P 50652-94 100 A/m
rOoCT SmMuccust MHOYCTpUarnbHbIX MOMEX Ha PaccTOsIHUK
30805.22-2013 |10 m B nonoce 4actot oT 30 oo 230 MI'y B okpy- 40 pb -
knacc A* Xatolee NnpocTpaHCTBO
roCT AMu1ccust UHOYCTpUarnbHbIX MOMEX Ha paccTOsIHUM
30805.22-2013 |10 m B nonoce 4actoT oT 230 go 1000 Ml'y B okpy-| 47 b -
knacc A* Xatoliee NpocTpaHCTBO

MpumevaHus

1* Knacc A — kaTeropusi o6opyaosanus no FOCT 30805.22.
2 BPW3 HopmanbHO hyHKLMOHMPYIOT 1 HE CO3aatoT NMOMEX B YCIOBUSIX COBMECTHOW paboThl ¢
annapaTtypon CUCTEM U 3MeMEHTOB, ANs KOTOPbIX OHU NpeAHa3HayeHbl, @ Takke C annapaTtypon
OpYroro HasHayeHusl, KoTopasi MOXeT ObITb CNONb30BaHa COBMECTHO C AaHHbIMU Npeobpa3osa-
TeNsMn B TUMOBOW MOMEXOBOW CUTyaLMK.




2.2 TexHU4YeCKMe XxapaKTepucTUKm

2.2.1 OcHoBHble MeTponornyeckme xapaktepuctukn BPU3  cooteet-
CTBYIOT NpUBEAEHHbIM B Tabnuue 2.4.

Tabnuua 2.4 — OCHOBHbIE METPOSIOTMYECKME XapaKTEPUCTUKM

Mpenenb! fonyckaemon OCHOBHOW abConoTHOW
Tun norpeLuHocTH
HCX [vanason Aumcbpoaoro curHana no I'IApOTOKOJ'I HART
(BXOAHOTO n3aMepeHuii A"CHR* Aocst A°°”R' Acort
cmrHana) ocHU ocHU
MHAEKC 3aKa3a (Kof Knacca TOMHOCTH)
B C
50M oT -50 fo +200 °C  |+0,06 Om |+0,3 °C +0,120m |+0,6 °C
100M oT -50 fo +200 °C  |+0,06 Om |+0,15°C +0,120m |+0,3°C
5001, Pt50 o1 -200 go +600 °C |+0,06 Om [+0,3°C +0,120m |+0,6 °C
10001, Pt100 o1 -200 go +600 °C |+0,06 Om |+0,16 °C +0,120m |+0,3°C
TXKK (J) o1 -50 go +1100 °C |+0,023 mB |+0,4 °C +0,045 vB |+0,8 °C
TXK (L) oT -50 o +600°C +0,023 mB |+0,3 °C 10,045 vB |+0,6 °C
TXA (K) o1 -50 go +1300 °C |+0,023 mB |+0,6 °C 10,045 B |+1,1°C
TN (S) o1 0 fo 1700 °C +0,023 MmB |$+2,2 °C 10,045 vB |+4,3 °C
TMNP (B) ot 300 go 1800 °C +0,023 MmB |$+2,6 °C 10,045 vB |+5,1 °C
TBP (A-1) ot 0 go 2500 °C +0,023 mB |+1,7 °C 10,045 vB |+3,3 °C
THH (N) o1 -50 go +1300°C |+0,023 mB |+0,6 °C 10,045 mB |+1,2°C
0...100 mB ot 0 go 100 B +0,023 mB - +0,045 vB -
0...320 Om ot 0 o 320 Om +0,06 Om - +0,12 Om -
MoTeHunomeTpu-
Yeckuih C conpo-
e %" 0T 0 0 100 % +0,1% - +0,2 % -
0,1...10 kKOM®




MpopomkeHue Tabnuubl 2.4

MpumeyaHus:

1) - Tunbl HCX - no FOCT 6651-2009 (M3K 60751) ans Tepmonpeobpa3oBaTteneii conpoTvane-
Hus (TC) n TOCT P 8.585-2001 (MOK 60584-1) ansi npeobpa3oBateneit TEPMOINEKTPUHECKNX
(Tr).

2) Mpepensl gonyckaemow 0CHOBHOW abCOMOTHON MOrpeLlHOCT aHarnoroBoro curHana nocro-
AHHOTO TOKa Lmdpo-aHanorosoro npeobpasosatens (Aocu):

- +0,006 MA - ons nHgekca 3akasa B;

- £0,012 MA - onsa nHpaekca 3akasa C.

Mpepenb! gonyckaemon OCHOBHOW NPUBEOEHHOW NOrpeLHOCTY aHanoroBoro BbIXoAa ysr, Ysu, Ys1
(ansa Tunos HCX TC u Tl 1 BXOAHbIX CUrHaNoOB B BUAE HANpPsXKeHWUs U COMPOTMBIIEHUS NOCTO-
SAHHOMY TOKy) paccuuTbiBatoT no popmynam (1), (2) n/vnum (3):

YR = i(AUCHR/((Rmax - Rm\n) + AocHI/(Imax - Imin)) X 100 (yﬂ, (1)

Yszu = i(AUCHU/((Umax - Um\n) + AocHI/(Imax - Imin)) X 100 (yﬂ, (2)
rae Aocr, Aocwu - NPEOENbI AOMYyCKaeMOW OCHOBHOW MOrPELLIHOCTU N3MEPEHUIA COMPOTUBIIEHUS,
OM; T.3.4.C. N HanpsxeHus, MB;
Aocui - MPEAENBI AOMYCKAEMON OCHOBHOW MOrPELLHOCTM aHaroroBoro CMrHana noCTosiHHOro Toka
uudppo-aHanoroBoro npeobpasosarensi, MA, no n. 2) Tabnuvupl 2.4;
(Rmax — Rmin), (Umax — Umin) — AnanasoH namepexuii B Om nnu mB (13 Tabnuubl 2.4 n FOCT 6651-
2009 (M3K 60751) n TOCT P 8.585-2001 (M3K 60584-1);
(Imax — lmin) - AM@NA30H BLIXOAHOrO @HANOrOBOr0 CUrHamna NoCTOsiHHOro Toka (16 MA).

Ys1 = i(AocHt/(tmax - tmin) + AocHI/(Imax - Imin)) X 100 %, (3)

rae Aot - MPEAENbI AONYCKaeMON OCHOBHOW MOrPeLUHOCTY LMdpOBOro cuUrHana rno npoToKomny
HART u3 1abnuupl 2.4; (tmax — tmin) - AMaNasoH nsmepexuii B °C n3 tabnuupl 2.4,
Accrty (Imax — Imin) — TO Xe, 4TO B chopmyne (1), (2).

Mpenenkbl fgonyckaemon OCHOBHOWM NPUBEAEHHOW MOrpeLlHOCTM aHanoroBoro BbIXoAa ysz (4N
TUMa BXOAHOrO CMrHana B BuAe OTHOLLEHUS] COMPOTUBIIEHNI MOCTOSSHHOMY TOKY MOTEHLMOMET-
pUYECKOro AaTyvka) paccymTbiBaloT no hopmyrne

Y2 = £((Aocu/100 + Agcu (Imax — lmin)) X 100 %, 4
rae  Aocun - NPEAEnbl JOMyCKaeMol OCHOBHOW NOrPeLLUHOCTY LdPOBOro curHana no npoToKony
HART u3 1abnuupl 2.4; Aocu, (Imax — Imin) — TO ke, 4TO B dpopmyne (1), (2).

3) PaccunTtaHHble 3HaYeHUs Ysr Ysu, Ys1, Ys2 NPUBEAeHbI B Tabnuue B.1 npunoxerus B.
4) O - Mo oTgensbHOMY 3aKasy.

2.2.2 Bpems ycTaHoOBneHus pabodero pexuma (NpeaBapuTeNbHbIA Npo-
rpes) He 6onee 15 MuH.

2.2.3 Bpewms BkntoveHus BPU3, namepsiemoe kak BpemMsi OT BKITHOMEHUS MK-
TaHusi Npeobpa3oBaTensi 4O YCTaHOBIIEHMS aHANIOrOBOrO BbIXOAHOMO curHana
C NorpeLUHocTbio He 6onee 5 % OT ycTaHOBMBLLETOCA 3HaYeHUsi, cocTaBnsaeT
He 6ornee 0,8 c.

2.2.4 Tpepen gonyckaemMon gononHuTenbHow norpewHoctn BPUS, BbI-
3BaHHOW M3MEHEHVEM TemnepaTypbl OKpyXatoLero Bo3ayxa oT HOpMarbHON
(2045) °C po nobon TemnepaTypbl B Nnpegenax paboymx temnepartyp Ha Kax-
able 10 °C nameHeHus TemnepaTypsbl, He npesbiwaeT 0,5 npegena gonyckae-
MOW OCHOBHOW MOrPeLLIHOCTMU.

2.2.5 MNpepen ponyckaemon gononHuTenbHow norpewHoctu BPUS, BbI-
3BaHHOW BO3OENCTBMEM MOBLILLEHHON BriaxHocTn (0o 95 % npu 35 °C), He
npesbiwaeT 0,2 npeaena JonyckaemMon OCHOBHOW MOTrpeLLHOCTY.
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2.2.6 MNpepgen ponyckaemow OoMONHUTENbHOW norpewHocty BPU3, BbI-
3BaHHOW BO3AENCTBMEM NMOCTOSHHBIX MarHUTHbIX NONen U (Mn) NepeMeHHbIX
nonew ceTeBOW 4YacTOTbl HanpshkeHHOCTbo Ao 400 A/M, He npeBbiwaeT 0,2
npegena gonyckaemMon OCHOBHOMW NOrPeLLHOCTH.

2.2.7 MNpepen ponyckaemon pononHutensHon norpewHoct BPU3 Bo
BpeMs BO3AeNCTBMSA BUOpaLmmn He npeBbiwaeT 0,2 npeaena 4onyckaemom oc-
HOBHOM NOrPELUHOCTH.

2.2.8 lNpepen gonyckaemown fononHutensHon norpewHoctn BPU3, BbI-
3BaHHOW WU3MEHEHMEeM HanpsKeHWUS! NUTaHWs OT HOMWHANbHOro A0 Makcu-
ManbHOIO U MUHUMarbHO AONYCTUMOrO 3HaYeHun, He npesbiwaeTt 0,2 npe-
Jena gonyckaemMon OCHOBHOWM NOrPeLLHOCTH.

2.2.9 ObnacTb 3agaHns yCTaBOK COOTBETCTBYET AManasoHy N3MEPEHWA.

2.2.10 N'nctepesuc cpabaTbiBaHUS MO YCTaBKE aCMMMETPUYHLIN, Mporpam-
MUPYETCS U perynmpyeTcs Bo BCEM AuanasoHe U3MepEeHUia.

2.2.11 lMpepnen gonyckaeMo OCHOBHOWM NOrPeLLIHOCTM cpabaTbiBaHMS CUT-
Hanusauun (GrOKMPOBKM) He MpeBbIlWaeT npeaena Aonyckaemon OCHOBHOM
NOrpeLLIHOCTN U3MEPEHNN.

2.2.12 NMpepgen gonyckaemou AOMNOMHMTENbHOW NOrpeLHocTy cpabaTtbiBa-
HUS curHanusauumn (6noKMpoBKKM), BbI3BAHHON W3MEHEHMEM TemnepaTypbl
OKpY»KatoLLero Bo3gyxa oT HopmarnbHow Ao nobon TemnepaTypbl B Npegenax
pabounx TemnepaTyp Ha kaxable 10 °C nsmeHeHusa TemnepaTypsbl, He NPeBbI-
waet 0,5 npegena gonyckaemow OCHOBHOM MOrPeLUHOCTM cpabaTbiBaHWs cur-
Hanusauum.

2.2.13 lNpenen gonyckaeMom OONONHUTENBHON NOrpeLlHoCcTy cpabaTbiBa-
HWS1 curHanu3aumm (6NoKMpOBKM), BbI3BAHHOW M3MEHEHWEM HAMPSPKEHUSI MUTa-
HWSi OT HOMWHANBHOMO A0 MaKCUMarnbHOro U MUHUMAanbLHO AONYCTUMOro 3Hade-
HWIA, He npeBblwaeT 0,5 npegena gonyckaeMon OCHOBHOW MOrpeLuHocTy cpa-
BaTbiBaHMSA BNOKNMPOBKMY.

2.2.14 ConpoTtueneHune Harpy3ku He 6onee 0,4 kKOm.

2.2.15 MakcumarnbHOe CONpPOTUBIEHME KaXOOro npoBoga COeAUHEHUS
BPWN3 ¢ TC gomkHo 6biTb 15 OMm.

2.2.16 lMNpepen gonyckaemon OONONHUTENBHON norpewwHoctn BPU3 ansa
KoHdurypauum ¢ T, BbI3BaHHOW M3MEHEHMEM TeMnepaTypbl X CBOOOAHbIX
KOHLOB B AnanasoHe pabounx TemneparTyp, He A4ormkeH npesbiwaTtb 1 °C.



2.2.17 Mutanne BPU3 ocyulecTBNseTca OT MCTOYHMKA MUTAHUS NOCTOSAH-
HOro Toka HanpsbkeHmem oT 18 0o 42 B ¢ HOMUHamNbHLIM 3HA4YeHWEM Hanps-
XeHus 24 B:

— Yyepes KNeMMHbIN coeguHnTenb ansa ucrnonHennsa K1-12;

— Yepes o0LW Y0 WNHY NUTaHusa ns ucnonHenunsa K1-12LL.

2.2.18 MouwHocTb, noTpebnsaemasn BPN3 oT nctouHuka nutaHmnsa nocTosiH-
HOro TOKa, He npeBblwaeT 2 BT.

2.2.19 3nekTpnyeckas NPOYHOCTb U30MALUK

2.2.19.1 N3onauus:

- Lenu curHannsauum OTHOCUTENBHO Lenen NuTaHusl, BXOOHbIX U BbIXO4-

HbIX Lienen,

- BXOAHbIX LleNen OTHOCUTENBLHO LieNen nuTaHus,

- BXOAHbIX Lienen OTHOCUTENBHO BbIXOAHbIX Lienen

B 3aBMCUMOCTM OT YCINOBUI SKCMNyaTaumm BblAEpXMBaET B TeyeHne 1 MuH

OENCTBME UCMbITATENbHOrO HanpshXeHWs NPakTU4EeCKU CUHYCOMAanbHON

dopmbl YacToToum OT 45 Jo 65 Iu;

— 1500 B npu Temnepatype okpyxatowiero sosgyxa (20+5) °C n otHocu-
TenbHow BnaxHocth oT 30 oo 80 %;

— 900 B npu TemnepaType okpyxatoLero sosgyxa (25+3) °C npu oTHOCK-
TenbHon BraxHocTn (90£3) %.

2.2.19.2 N3onauunsa BbixoaHbix Lienen BPN3 oTHocuTenbHO Lenen nutaHus
B 3aBMCUMOCTM OT YCMIOBMI 3KCMNnyaTauun BblAEPXKMBAET B TeyeHne 1 MuH
OEeVCTBUE UCMbITATENBHOIO HamMpshKeHUs MPaKTUYECKU CUHYcOWMAanbHOMN
dopmbl yacTtoTom oT 45 oo 65 Iu;
— 500 B npu TemnepaType okpyxatowero Bosgyxa (20+5) °C n oTHocu-
TenbHou BnaxHoctn oT 30 ao 80 %;
— 300 B npu TemnepaType okpyxatoLlero sosgyxa (25+3) °C npu oTHOCK-
TenbHOW BnaxHocTun (90+3) %.

2.2.20 3nekTpnyeckoe ConpoTUBNEHNE U30NSALNN

2.2.20.1 3neKkTpnyeckoe ConpoTUBEHNE U30NALNN:

- Llenu curHanusauum OTHOCUTENBHO Lienen nNUuTaHus, BXOAHbIX U BbIXOd-

HbIX Lienen,

- BXOOHbIX Lenen OTHOCUTENBbHO Lienen nutaHus,

- BXOAHbIX Lienen OTHOCUTESNBbHO BbIXOAHbIX KaHaroB

npw ncnbeltatensHoM HanpsxxeHun 500 B He meHee:

— 20 MOwm npwu TemnepaTtype okpyxatowiero Bosgyxa (20+5) °C n oTHocu-
TenbHol BnaxHocth oT 30 go 80 %;

— 5 MOwm npu Temnepatype okpyxatowero so3gyxa (70+3) °C n oTHocu-
TenbHon BnaxHocth oT 30 go 80 %;

—1 MOwm npu Temnepartype okpyxatowero Bosgyxa (3545) °C n oTHocu-
TenbHOW BriaxkHoCTh (95£3) %.
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2.2.20.2 JneKkTpn4yeckoe COMPOTUBIIEHNE W30MSLMM BbIXOOHbIX Lenen
BPW3 oTHoCKMTENbHO uenen NuTaHnst Npy UcnbiTatesibHOM HanpsbkeHun 100
B He meHee:
— 20 MOm npwu TemnepaTtype okpyxatowiero Bosgyxa (20+5) °C n oTHocu-
TenbHon BnaxHoctn ot 30 oo 80 %;
— 5 MOwm npu Temnepatype okpyxatowero Bosgyxa (70+3) °C n oTHocu-
TenbHon BnaxHoctn ot 30 oo 80 %;
—1 MOwm npu TemnepaTtype okpyxatowero sosagyxa (3545) °C n oTHocu-
TenbHOM BnaxHocTn (95+3) %.

2.2.21 BEP3 BblaepxunBatoT neperpysky no BXogHOMY CUrHany, npeebilla-
oLLEeMy ero MmakcumarbHoe 3HadeHune Ha 50 %.

2.2.22 BPN3 BbigepxuBaeT 6e3 noBpexaeHuin 00pbIB B LEenn Harpysku.

2.2.23 BPN3 BbigepxunsaeT 6e3 NoBpexaeHUn 06pbIB U KOPOTKOE 3aMbl-
KaHue BXOAHbIX Lienen.

2.2.24 BPN3 ycTomumnBbl K BO3GENCTBUIO TEMMEPATYpPbl OKPYXXatoLLero Bo3s-
ayxa ot muHyc 20 go nntoc 70 °C.

2.2.25 NabapuTtHble pa3mepsbl, MM, He Bonee:

— AnnHa 99;

— LMpuHa 12,5 ans ncnonHexnna K1-12, K1-12LL.
— BbICOTa 114,5.

2.2.26 Macca, kr, He bornee 0,25.

2.2.27 BPN3 npoyHbl K BO3AENCTBUIO YAapHOW TPSICKM C YMCIOM YAapoB B
MuHYTY 80, cCpegHVMM KBagpaTUYECKMM 3HauYeHnem yckopeHust 98 m/c? u npo-
OOMKNTENBHOCTLIO Bo3gencTeums 1 4.

2.2.28 BP3 npo4Hbl Npy CENCMUYECKNX BO3LEUCTBUAX, SKBMBANIEHTHbLIX
BO3ENCTBMIO BUOpaLMM ¢ napaMeTpamu, yka3aHHbIMK B Tabnumue 2.5.

Tabnuua 2.5

YacTtoTa, 'y 10120 |3,0 |40 |50 |60 |80 |10,0/15,020,030,0

YckopeHue, m/c? 18,0 |15,0 {29,0 |51,0 /48,0 |43,0 38,0 |31,0 |20,0 |19,0 |14,0
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2.3 YcTponcTBo 1 pabota

2.3.1 BHewHun Bug BPN3 npeacTtaBneH Ha pucyHke 2.1.

«ONEMEP-BPN3 TM1-Ex» «QNEMEP-BPN3 TM1-Ex»
ncronHexnue K1-12 ncnonHexnune K1-12LU
PucyHok 2.1 — BHewHwuii Bug BPU3

2.3.1.1 Ha nepegHen naHenn BPN3 pacnonoxeHsi:
— MHOMKaTOP NUTaHNS;

— MHOMKaTOpP COCTOSIHUSA BXOAHOTO KaHana,;

— VHAVKaTOp COCTOSAAHUS pere.

2.3.2 B coctaB BPU3 BxoaAar:

— MOAYIb CUCTEMHbIN, KOTOPbIA COAEPXUT (QYHKUMOHAmNbHbIE Y3nbl:
ynpaBnsioLWmMn MUKPOKOHTPONNep, aHanoro-umdposor npeobpasosa-
Tenb (ALM), ranbBaHn4Yeckyto pa3Bsi3ky, OCHOBHOW MMMYMbCHbIN CTabu-
nM3aTop HanpsKeHusi, BTOPUYHblE MMMYrMbCHble MpeobpasoBaTenu
HanpskeHus, Lndpo-aHanoroBbli npeobpasosatens (LIAIM), 6rnok nc-
Kpo3alnTbl, KOTOPbIA COOEPXUT MacCUMBHBLIN OrpaHUYUTENbL TOKa U
HanpsHxeHus.

2.3.3 HanpsikeHne nutaHus MOCTOSIHHOrO Toka B AmanasoHe oT 18 go
42 B nogaeTcs Ha OCHOBHOW UMMYIbCHbIV CTabmununaaTop HanpsikeHus, dop-
MUPYIOLLIMIA BHYTPEHHEe cTabnnmanpoBaHHoe HanpsxeHue 12 B.

2.3.4 BTOopu4Hble UMNynbCHblE NpeobpasoBaTenu HanpsbkeHus opmu-
pyloT 13 Ba30BOro HampsKeHUs ranbBaHWYECKM pa3Bsi3aHHblE HaMpsKeHus
nutaHua 24 B n 5 B.
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2.3.5 MukpokoHTpornnep cuntbiBaeT gaHHble AL, npeobpasyeT n mac-
wrabupyeT ux B pe3ynbTUpyOLlee 3HaYeHWe M3MepsieMoro napameTpa,
yrnpasnseT CBETOANOAHOW MHAMKaUnen n pene, opMupyeT TOKOBbIA BbIXOA-
HOW curHan.

2.3.6 lNMaccuBHbIN OrpaHMYnTENb TOKa M HANPSKEHUSA OrpaHUYMBaEeT TOKU
N HaNpsPKEHMS BXOOHbIX Lenen A0 3HaYeHun, HeobxoaMMbix AN Buaa B3pbl-
BO3aLUUThl «MCKpoBe3onacHasa anekTpuyeckas Lernby YpoBHS «iax.

2.3.7 OnemeHTbl nHaNKaLUum

MHankaTop nutanms «MAT» (3enéHoro uBeTa) npegHasHadeH ansi nHdop-
MWPOBaHWS O BKIMIOYEHHOM nNuTaHum BPU3.

MHankaTop «PEJIE» (kpacHoro uBeTa) npegHasHa4veH ans MHopmupoBa-
HWS1 O COCTOSIHUW perie KaHamnoB CUrHanmsauun.

Mugukatop «BXO[O» npegHasHavyeH Ans MHPOPMUPOBAHMSA O COCTOSHUM
nckpobesonacHbix Lenen. LiBeT cBeveHus uHgnkatopa onpenensercs cocro-
SHWEM BXOOHbIX CUTHANoOB B COOTBETCTBUM C Tabnuuen 2.6.

Tabnvua 2.6
LiBeT cBeveHus
nHaukatopa Pexvm/CocTosiHne BXogHOro curHana
BXOZHOrO KaHana

OGpbIB BXOQHOMO CvrHana unm BXO4HOW CUrHarn Haxo-
XenTbin ONTCA HWKE MUHMMArbHOMO 3Ha4YeHnsl guanasoHa us-
mepeHna bPUN3

HopmanbHbi pexxum paboTbl. BxogHon curHan Haxo-
anTcsa B guanasoHe namvepenus 6PN3

Meperpy3ka. BxogHow curHan npeBbICU Makcumarb-
Hoe 3HayYeHue guanasoHa namepenus 6PN3

3ereHbln

KpacHbIN

2.4 3apaHue KOH(urypaumm

2.4.1 TlpocMOTp U pedakTpoBaHUe 3HaAYeHU KOHUrypaLmnoHHbIX napa-
METPOB OCYLLECTBSETCH ¢ nomoLsto nporpammbl «HARTconfig», paboTato-
wen no HART-npoTokony npu nogknioyeHnn BPU3 no cxemam, npvsegeH-
HbIM Ha pucyHkax A.1, A.2 npunoxeHus A.

2.4.2 dyHkumoHnposaHme BPU3 onpegenseTcsa KoHUrypaunoHHbIM1 na-
pameTpamu, NpuBeAEHHbIMU B Tabnuue 2.7.
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Tabnuua 2.7 — NapameTpbl kKOHPUrypupoaHusa 6PU3

BHe ycTaBok
Mexay yctaBkamu

H Honyctumble 3aBoackasi | Ne
asBaHue napameTpa
3Ha4YeHuns yCTaHoBKa | n.M.
KopoTtkuin agpec 0...15 0 245
Yucno npeambyn 5..20 10 2.4.6
E'HMHMH"E VISMEPEHIA °C, Om, MB, MA, % °C 2.4.7
OCHOBHOW NEepPEMEHHON
Tvn paTynka Tabnuua 2.8 Pt100 2.4.8
Cxema noaKmnioyeHns Z-QPOBOAH” mm 3- 2.4.9
-npoBoAHas nposogHasi
ConpoTuBIeHNE NNHUK 0...15 0 2.4.10
ConpoTtuBnenue Rc0 0...120 100 2.4.11
HwxHAs rpaHmua ceHcopa -9999...99999 -200 2412
BepxHsis rpaHuua ceHcopa -9999...99999 600 o
HVI)KHI/II/I“I'Ipe,qu'I AuanasoHa Ta— 9999 99999 200
MepeHui 1 Npeobpa3oBaHus 2413
BerHVIVIv npegen nmanasoHa*lfa- -9999 . 99999 600
MepeHuii 1 NnpeobpasoBaHms
Bpems gemndumpoBaHus 0..99.9 ¢ > 2414
(ycpegHeHwus)
4-20 MA,
Twun ToKoBOro BbIXOAa 20-4 MA 4-20 MA |2.4.15
YpoBeHb ToKa ownbKu*** «BHCOKMVM»’ «Huskuin» (2.4.16
«Hunsknm»
3HavyeHne Toka owmnbkn Lo 3,5 MA...3,8 MA 3,8mMA |2.4.17
3HayeHune Toka owmnbkn Hi 20 MA...23 MA 22,5 MA
OTKNIOYEHO
Pexum TectupoBaHus Bigiours pene OrtknioveHo |2.4.18
Bbikntounte pene
TecT donara ownbkm
OTKMO4YEHO
CpabatbiBaHue OT yCTaBku Bkntouenne OTkntoueHo (2.4.19
BbikntoueHue
CpabartbiBaHue oT dnara OTKIH04eHO
BknioueHne OTkntoueHo |2.4.20
oLmodku
BblkntoyeHne
3agepxka cpabatbiBaHus pene |0...200 ¢ 10c 2.4.21
He oTcnexuBaeTtcs
Ha noHuxeHue Ha NoHKe-
Twun yctasku Ha noBblileHne Ve 2.4.22
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MpogomkeHne Tabnuubl 2.7

HasBaHue napameTtpa Ronyctnmbie 3asoackas Ne n.n.
3HayeHus yCTaHOBKa

BHyTpw npegenos gnana-

3HaveHve ycTtasku 1 30Ha usmepeHun 1 npeobpa- 0 24221
30BaHus
BHyTpw npegenos gnana-

3HayeHve ycTaBku 2 30Ha U3MepeHnii 1 npeobpa- 100 2.4.22.1
30BaHus
Ot 0 oo WwupwuHbLI AnanasoHa

nctepesnc n3mepeHuin n npeobpasosa- 5 2.4.23
HUS

MpumevaHusa

1* «MuUHUMYM NpeobpasoBaHns OCHOBHOW NepemMeHHoW» B nporpamme «HARTconfig».

2 ** «Makcumym npeobpa3oBaHusi OCHOBHOM nNepeMeHHo» B nporpamme «HARTconfig».

3 *** YcnoBus BO3HUKHOBEHWS TOKa OLLIMOKM:

- 06pbIB B Lieny nepeu4HOro npeobpasosaTens;

- U3MepeHHoe 3HaveHne MeHee MUHyc 1.25% wunu 6onee 112.5% oT AnanasoHa U3MepeHun v npe-
obpasoBaHus;

- BO3HUKHOBEHME CUCTEMHON OLINGKM (BbIXOA 32 AManasoH MUTAIOLWEro HaNPSXKEHUs!, Heucnpae-
HOCTb KOMreHcaTopa X0MnoaHoro cnas, 6o npu 3arpyske BHyTPeHHWX napameTpos UM, HapyLle-
Hne obmeHa AaHHbiMu ¢ ALLIMT).

2.4.3 OBo3HayeHnsa Tvna gaTyvka n guanasoHbl NpeobpasoBaHns npusee-
[eHbl B Tabnuue 2.8.
Tabnuua 2.8 — OBo3HayYeHMs TMnNa gaTtynka u gnanasoHbl npeobpasosaHus

Twun gatymka Ro, Om a, °C1t [nanasoH npeobpasoBaHus
Pt100 100 0,00385 ot -200 go +600 °C
Pt50 50 0,00385 ot -200 go +600 °C
10001 100 0,00391 ot -200 go +600 °C
50M 50 0,00391 ot -200 go +600 °C
100M 100 0,00428 ot -50 go +200 °C
50M 50 0,00428 ot -50 go +200 °C
100M 100 0,00426 ot -50 go +200 °C
50M 50 0,00426 ot -50 go +200 °C
TXA(K) - - ot -50 go +1300 °C
TXKK(J) - - ot -50 go +1100 °C
TXK(L) - - ot -50 go +600 °C
TNN(S) - - ot 0 go +1700 °C
TMNP(B) - - ot +300 go +1800 °C
TBP(A-1) - - ot 0 go +2500 °C
THH(N) - - ot -50 go +1300 °C
0...320 Om - - o1 0 go 320 Om
0...100 mB o1 0 go 100 mB
[oTeHunomeTpn4eckmin - - o1 0 go 10 kOm
[Nonb3oBaTenbLCKuin - - ot 0 go 320 Om

2.4.4 3anncb napamMeTpoB OCYLLECTBMSETCH C MOMOLLbH NporpamMmbl
«HARTconfig».
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2.4.5 «Kopomkul adpec» — agpec, no kotopomy bPU3 naeHtndpmunpy-
eTcs B ceTu. [Inga ceTeBon paboTbl Heckonbkux BPU3 npu nogkntoyeHun k oa-
HOMY KOMMbIOTEPY HEOOXOAMMO YCTaHOBUTL AN Kaxaoro BPU3 yHukanbHbI
agpec ot 1 go 15 (cm. n. 2.6).

2.4.6 «Yucrno npeambyn» — yicno urHopmpyembix 6anT B nocbinke HART-
npoTokona.

2.4.7 «EQUHUUBLI 3MEPEHNI OCHOBHOW MEPEMEHHON» — eAHULbI n3me-
pPEHUI BXOOHOro curHana.

2.4.8 «Tun Oam4yuka» — TUN NEPBUYHOrO NpeobpasoBartens, NOAKIYae-
MOro K BxogHbIM uensm BPA3. Mpwu BbiGope Tuna nepsu4yHoro npeobpasoBa-
Tens «[lonb3oBaTenbCkuii» OCyLLeCcTBNsAeTcsl noakntodeHne TC, HO ¢ BO3-
MOXHOCTbIO 3anvcy MHAMBWUAYANbHOrO 3HavyeHus conpoTuBrenns npu 0 °C
(Ro) n HCX n3 cnucka:

— «Meab, a = 0,00426»,

— «Mefb, a = 0,00428»,

— «nnatuHa, a = 0,00385»,

— «nnatuHa, a = 0,00391».

2.4.9 «Cxema nodkmnodeHusi» — cxema nuHmnm cesasm TC ¢ BPN3, koTopas
MOXeT ObITb ABYXNPOBOAHON UMW TPEXNPOBOAHON.

2.4.10 «ConpomuerneHue uHUU» — COMPOTUBMIEHNE COEAMHUTEINbHbIX
nposoaos npu nogkntoveHnn TC k BPU3 no asyxnposogHou cxeme.

2.4.11 «ConpomuerneHue RcO» — conpoTMBEHME KOMNEHcaTopa Xosoa-
Horo cnast (TC ¢ HCX Pt100) npu temnepaTtype 0 °C. KomneHcaTop X0noaHoro
cnas ucnone3yeTcd npu pabote ¢ TI1 gna komneHcaumn ownbKN n3amepeHns,
BbI3BAHHOW OTKIMOHEHMEM TemnepaTypbl CBOOOAHbBIX KOHLOB npeobpasosa-
Tensa ot 0 °C.

2.4.12 «HuwxHs5 (8epxHss) epaHUya ceHcopay — HWKHASA (BepXHAs) rpa-
HUUAa ananasoHa U3MeHeHUs U3MEPEHHOro 3HaYeHNs.

2.4.13 «HuxHul (eepxHuli) npedes Quana3oHa usmepeHul u rpeobpaso-
8aHUsI» — 3HAaYeHVe M3MepsSIeMON BENWYMHbI, KOTOpOEe CTaBUTCA B COOTBET-
CTBWE HKHEMY (BepxXHEMY) npedeny Anana3oHa BbIXOQHOro YHUULMPOBaH-
HOro curHana curbl NOCTOSIHHOIO Toka. HukHeMy npegdeny guana3oHa cooT-
BETCTBYET 3HayeHue Toka 4 MA, BepxHemy — 20 MA.
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2.4.14 «Bpemsa gemndupoBaHua» — NOCTOAHHASA BpeMeHn dounbTpa nep-
BOro nopsifka, napaMeTp, NO3BONSALNA YMEHbLUNTL Bapuaumio (LWymbl) 13-
MepeHun. YcTaHaBnvBasl 3Ha4yeHne 3Toro napameTtpa, HeOOXOAMMO Yy4MTbI-
BaTb, YTO NPU CTYNEHYATOM U3MEHEHUM N3MepPEHHOW BennyuHel Ha 100 % ot
AnanasoHa npeobpasoBaHus, BENMYMHA N3MEHEHNS BbIXOAHOMO curHana go-
CTUrHeT 3HadeHus 63 % OT guanasoHa 3a Bpemsi, YCTaHOBMEHHOe B napa-
meTpe.

2.4.15 «Tun mokogo2o 8bixoda» — napameTp, NpegHa3Ha4YeHHbI 4115 Bbl-
oopa npsmon «4-20» nnun obpatHon «20-4» 3aBUCUMOCTM NpeobpasoBaHnNs
TOKOBOro curHana. [ns Tuna npeobpasoBaHus «4-20» HwKHeMy npegeny
AnanasoHa uamepeHun n npeobpa3oBaHUsi COOTBETCTBYET BbIXOAHOM TOK 4
MA, a BepxHeMy npegeny — Tok 20 MA. [1na Tuna npeobpasoBaHusa «20-4»
HWXHEMY npeaeny CoOOTBETCTBYET BbIXOAHOM TOK 20 MA, a BepxHeMy npeaeny
— ToK 4 MA.

2.4.16 «YposeHb moka owubKu» — onpegensieT 3Ha4YeHne Toka ownbKm:
HU3KWIA UK BbICOKWIA YPOBEHD.

2.4.17 «3HayeHue Toka owmnbkm Lo (Hi)» — 3HadYeHne Toka owmnbkm Ans
YPOBHS Toka ownbkn Hnskoro (Lo) (Beicokoro(Hi)).

2.4.18 «Pexum TecTupoBaHus» — npoueaypa NnpoBepkn paboTocnocobHo-
CTW KaHanoB curHanusauun. lNossonseT NponsBecTy onepaTuBHOE TeCTUpPOo-
BaHWE perne: NPUHYOUTENbHO BKMIOYMTb UMW BbIKMNIOYMTL pene, MpuHyau-
TEnbHO YCTaHOBUTL cbrar owmbkn (4na NpoBepku cpabaTbiBaHMS pene oT
yCTaHOBKM cbrara owmnbku).

[nsi npoBepku cpabaTbiBaHWs pene Heobxoanmo

— B OkHe nporpammbl «<HARTconfig» BbIOpaTb COOTBETCTBYHOLLIMIA PEXUM;

— HaXaTb KHOMKY «3anncb napameTpoB».

Mpun ycTtaHoBneHHOM pexume «OTKMoYeHO» npoBepka paboTocnocobHo-
CTM KaHanoB curHanmu3aumm npou3BOAMTCH NyTeM YCTaHOBKM (PMKCUPOBaH-
HOro 3Ha4YeHWs UBMEPEHHON BENMMWYMHBI Ha 3aknagke « MOHUTOp» Nporpammbl
«HARTconfig». [Ina ycTtaHOBKN (hUKCUPOBAHHOIO 3HAYEHUSA U3MEPEHHOW Be-
NMYMHBI HEOBX0OUMO
— B none «®PuKCMpoBaHHOE 3HayYeHne» yCTaHOBUTb Heobxodnmoe 3Hade-
Hue;

— HaxaTb KHOMKy «Bkr.»;

— NS BbIXo4a U3 pexvmma UKCMPOBAHHOW M3MEPEHHOW BENUYMHBI HEOD-
XOAMMO HaXkaTb KHOMKY «BbIkm.».

2.4.19 «CpabaTbiBaHWe OT yCTaBKU» — ONpPeAENseT Nornky cpabdaTbiBaHWsA
pene npu cpabaTbiBaHWN YCTaBKM:
— OTKITKOYEHO (pene He MeHSAeT COCTOSAHMS MPU BKITHOYEHUN UMW BbIKIOYe-
HWUM YCTaBKM),
— BKMNIOYEHUE (pene BKNoYaeTcs Npu BKNIOYEHUM YCTaBKu),
— BbIKINOYEHME (pere BbIKMYaeTCs Npu BKITKOYEHUN YCTaBKM).
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2.4.20 «CpabaTbiBaHUe OT oniara olwmbKkn» — onpeaensieT fnoruky cpaba-
TbiIBaHWSI pene npu ycTaHOBKe/CHATMM dnara owmnoKu:
— OTKINIOYEHO (pene He MeHAeT COCTOSIHUSA MpU YCTaHOBKE/CHATMM dhnara
owmnbku),
— BKITlOYEHUE (pene BKMYaeTcs Npu yCTaHOBKe doriara olwmoku),
— BbIKINOYEHME (perne BbIKMYaeTcsa Npu yCTaHoBKe doriara owmobku).

2.4.21 «3apepxka cpabaTtbiBaHUs perne» — onpegensieT 3agepxky cpaba-
TblBaHUA perne nocrne BKMYeHUs YyCTaBKU.

2.4.22 «Tun ycTaBku» — onpegensieT noruky cpabartbiBaHust yctaBku. Jlo-
rmka cpabatbiBaHMsA yCTaBKku onpeaensieTca Tabnuuen 2.8 n pucyHkamm 2.2 -
2.5. Jloruka cpabaTtbiBaHUs pene npu U3MEHEHUM COCTOSIHUSA YCTaBKM onpe-
nensietca Tabnuuen 2.9.

Tabnuua 2.9 — Ycnosume BKIIOYEHNS U BbIKIMOYEHMS YyCTaBOK.
Tun ycTaBku Ycnosuve BKIKYEHUS YcnoBue BbIKIIOYEHUS
He otcnexuBaeTcs - —

Ha noHmxeHne Ausw < YcT1.1 Ausn > Ye1.1 + Aruct
Ha nosblLLeHne Ausn > YeT.1 Ausw < YcT1.1 - Aruet
Ausn < YcT.1 nnn
BHe ycTaBok ’ Yer.1 + A < Auav<YCT.2-A
y Au3M > y CT.2 MMCT UM’ MMCT

Ausm < YCT.1 - ArvicT nu
Ausm > YCT.2 + Arnct
MpumMmeyaHune— Auw— 3HayeHne N3MepeHHON BENNYMHBI.

Mexay yctaBkamu | YCT.1 < Aysy < YCT.2

Tabnuua 2.10 — YcnoBue BKIHOYEHUS U BbIKIIOYEHUS pere

CpabaTtbiBaHue OT yCTaBKM CocTtogHue yctaBku | CocTosiHue pene*
BkntoueHa
OTKnNto4YeHo He namensietcs
BbikntoyeHa
BkntoueHa BkntoueHo
BkrntoyeHnmne
BbikntoyeHa BbikntoyeHo
BkntoueHa BbikntoyeHo
BbikntoyeHne
BbikntoyeHa BkntoyeHo

HanM3npyLero yCTpPoncTea.

MpumMedyaHue— CocTosiHNe KOHTAKTOB pere (HopmanbHo-pa3o-
MKHYTbI/HOPManbHO-3aMKHYTbI) OmnpeaensieTcs KOAOM WCMOSNHEHUS CUr-
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Bxkn.

TACT

Bblkn.

-
Yer. 1 Benuuunka

PucyHok 2.2 — Jloruka cpabaTbiBaHUS] YCTABKM «HA MOHMKEHMEY

Bkn.

Bbikn.

-
Yer. 1 BennuvnHa

PucyHok 2.3 — Jlormka cpabaTbiBaHMS yCTaBKN «HA NOBbILLIEHUE»

A

Bkn.

Arw:'rv

Boikn.

Yer. 1 Yecr.2  BenuuuHa

PucyHok 2.4 — Jlornka cpabaTbiBaHWSA YCTABKN «BHE YCTaBOK»
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Bkn.

]
]
. AFL|"IC2T v

rcT

Boikn.

-
Yer. 1 YeT. 2 BenuuuHa

PucyHok 2.5 — Jlornka cpabaTbiBaHMS yCTaBKN «MeXay ycTaBKaMm»

2.4.22.1 «3HaveHune yctaBku 1», «3HaveHue yctasku 2» (Yct. 1, YeT. 2) —
3HaYEeHNs U3MEPSIEMOW BEMMYMHBI, MPU KOTOPbIX NpoMcxoanT cpabaTbiBaHne
(BKItOYEHME/BBIKINIOYEHNE) pene KaHanoB CUrHanM3aumm.

3HaueHune yctaBku 1 JOMKHO OblTb MEHbLLE 3HAYEHWS YCTaBKM 2 U Haxo-
OWTbCA BHYTPUW NpeaenoB Ananas3oHa u3mMepeHun n npeobpa3oBaHus B COOT-
BETCTBWM C HEPABEHCTBOM (2.1)

Amin < «YCT.1» < «YCT.2» < Amax (2.1)

2.4.23 «l'uctepesnc» — 3Ha4YeHUs 3a0EepXKU BbIKNHOYEHUS pene, Bblpa-
XEHHbIX B eJMHULax namepsemMon BenuyuHel. [NapameTp Bcerga nmeet norsio-
XuTenoHoe Nnbo Hynesoe 3HayeHue.

2.4.24 BPN3 coxpaHsieT paHee yCTaHOBMNEHHbIE NapaMeTpbl KOHUrypa-
LMW 1 NX 3HAYEHUS Npu NponagaHum HanpsHkeHus NTaHus.
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2.5 CpenctBa obecnevyeHus B3pbIBO3alUTbI

2.5.1 B3pbiBo3awmweHHocTb BPN3 pgomkHa obecneymBaTbCsi KOHCTPYK-
LUMEN N CXEMOTEXHUYECKUM WCMOSIHEHMEM 3NIEKTPOHHOM CXEMbl COrflacHoO
FOCT P MBK 60079-0, TOCT P M3K 60079-11, TOCT P M3K 60079-15.

2.5.2 NckpobesonacHocTb anekTpudecknx uenen BPU3 pomkHa obecne-
ynmBaTbCH:

— OrpaHuYeHneM ToKa U HanpsKeHns 40 3HAYEeHUIN, COOTBETCTBYHOLLUMNX UC-
KpobesonacHbIM LiensiM anektpoobopynosaHus noarpynnel IIC ¢ nomo-
Wwpblo GapbepoB WCKPO3aLWMTLI, KOTOPbIE MMEKT LUenb OrpaHn4YeHust
HaNps>KeHUs Ha NACCUBHbIX ANeMeHTax (CTabunmMTpoHax) ¢ TPOMHbIM pe-
3epBUPOBAHNEM, LIEMb OrPaHNYEHUsT HANPSHKEHNUsT Ha NOMNYNPOBOAHMKO-
BbIX 3fIeMeHTaXx, Lienb OrpaHMYeHns TOKa Ha NacCKBHbIX aieMeHTax (pe-
31CTOpax, NNaBKUX NPEeOOXPaAHNUTENSAX), LEeMb OrPaHUYEHUs TOKa Ha Mo-
NYyNpOBOAHUKOBLIX 3IEMEHTAX;

— OTCYTCTBMEM B KOHCTPYKLIMN COCPEAOTOUEHHBIX EMKOCTHBIX Y MHAYKTUB-
HbIX 3N1IEMEHTOB, ONAaCHbIX NO 3anacaemMon 3HePrnM A ra3oBbiX CMecen
kateropum IIC;

— ranbBaHMYECKNM pasdeneHnem NckpobesonacHbIX Lenen oT ocTarnbHbIX
3NEKTPUYECKNX Lenen ¢ 3NeKTPUHECKON NMPOYHOCTbIO n3onsumm donee
1500 B;

— MPUMEHEHNEM TpaHCOPMATOPHbLIX 3MIEMEHTOB ANs ranbBaHWYECKOro
pasgeneHnst BXOAHbIX U BbIXOAHbIX Lienen.

2.5.3 VckpobesonacHble uenu BPUN3 ¢ mapkupoBkoin B3pbiBo3awmThl [Ex
ia Ga] IIC gomxHbl UMeTb criegytoLme aneKTpuyeckue napameTpsl:

— MakcumanbHoe HanpsbkeHne Um: 250 B.

— MakcumanbHoe BbixogHoe HanpsbkeHme Uo: 6,5 B.

— MakcnmanbHbIV BbIXOAHOW TOK lo: 35 MA.

— MakcumanbHas BbixogHas Mol HoOcCTb Po: 0,06 BT.

— MakcumanbHaga BHeLwHAS eMKoCTb Co: 10 MKOD.

— MakcmmanbHas BHELWHSAS UHAYKTMBHOCTb Lo: 30 MITH.

— MakcumanbHOe OTHOLLUEHME BHELLUHMX MHAYKTUBHOCTU U COMPOTMBEHNS

Lo/Ro = 4 MIH/OM.
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2.5.4 3Hak X B MapKkupoBKe B3pbiBO3aLLMTbl 0003Ha4aeT:

— BPU3 ¢ BUOOM B3pbIBO3aLUMTBI «N» AOMKHbI OblTh YCTAHOBMEHbI B O0-
NOMNHUTENBHBIA KOPMYC UMK LWKag CO CTENEeHb 3alUmUTbl OT BHELLUHMUX
BO30EeNCTBMI He MeHee |P54.

— MpW aKcnyaTaunum Heobxo4MMOo NPUHMMAaTb Mepbl 3aLUThI OT NPEBbILLIE-
HUSA TemnepaTypbl NOBEpPXHOCTU anemeHToB BPN3 BcneacTeme Harpesa
OT TEXHOJTOMMYECKOro MpOoLIecca;

— BPU3 gomkHbl NpUMEHATLCS B KOMMIIEKTE C UCTOYHNKAMWM NMUTAHUS U pe-
rMMCTPUPYIOLLIEN annapaTypoi, UMEKLUMM UCKPpOBEe3onacHy 3NeKTpu-
YecKylo LUenb M cepTudukat cooTBeTCcTBUS TpeboBaHMAM B3pbiBO3a-
LUNTBI;

— peMOHT u perynupoBka EPV3 Ha mecTe akcnnyaTtaumm He JonycKatoTCs;

— 3aMeHa, noakmnoyeHne n otknoveHne bP3 gomkHbl ocylLecTBNSATLCSA
Npv BbIKMIOYEHHOM UCTOYHUKE NUTaHUS;

— aKkcnnyaTaunsa npeobpasoBartenern JONyckaeTcs TONbKO MPU 3HAYEHUSIX
TemnepaTypbl OKpyXatoLen cpeabl NPUBEAEHHbIX B M. 2.2.24,

2.5.5 lNpun usrotosneHnn kopnyca JOMKHbI O6biTb NPUMEHEHbI ANeKkTpuYe-
cku 6esonacHble matepuarnbi.

2.6 MapkupoBka u nnombupoBaHue

2.6.1 Mapkuposka BPU3 cooTtBeTcTBYeT TOCT 26828-86, TOCT 31610.0-
2019 (IEC 60079-0:2017), TOCT 31610.11-2014 (IEC 60079-11:2011), TOCT
31610.15-2014/IEC 60079-15:2010 n 4eptexom HKIMK.411531.005CH5 un
BKITHOYaEeT Hagnucu, npusefeHHble Ha pucyHke b.1 npunoxenus b.

Cnocob HaHeceHVs MapKMPOBKWN — HaKnemBaHue (C NOMOLLbIO ABYCTOPOH-
Hew Krneeeon NeHTbl) TabrmykM, BbIMOTHEHHOW Ha MieHKe METOOOM LUESIKO-
rpadum, obecnedmBaroLLen COXPaHHOCTbL MapKMPOBKM B TEYEHUE BCEro CPOKa
aKcnnyaTaumm.

2.6.2 BPU3 onnombuposaHbl npeactasutenem OTK npeanpuatmsa-musro-
TOBUTENS.

2.7 YnakoBbIBaHue

2.7.1 YnakoBbiBaHne BPWN3 npomsBoguTcs B  COOTBETCTBUM C
FOCT 23170-78 1 obecne4vnBaeT nosnHy coxpaHsaemocts BPA3.
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3 UICMOJIb30BAHUE U3OENUA NO HA3SHAYEHUIO
3.1 NMoaroTroBKa N3penun K UCNosib30BaHNIO
3.1.1 YkasaHus mep 6e3onacHoCTu

3.1.1.1 Mo cnocoby 3aLuTbl YenoBeka OT NOPaXEHUS SNEKTPUYECKUM TO-
kom BPW3 cooTteeTtcTBytOT Knaccy Il no FOCT 12.2.007.0-75.

3.1.1.2 lMpwu akcnnyaTtaunn BPU3 Heobxoammo cobntogaTs «pasuna Tex-
HUYECKOWN 3KCMnnyaTauumn 3NeKTpoycTaHOBOK notpebutenen» n «lpasun no
oxpaHe Tpyga npu aKcnnyaTtaumu aneKTpoycTaHOBOK» ANs YCTaHOBOK Hanps-
»>xeHnem go 1000 B.

3.1.1.3 MNoakntoyeHne BPN3 Kk anekTpnyeckon cxeme OOIMKHO OCYLLEeCTB-
NATLCA NPU BbIKMIOYEHHOM UCTOYHMKE NUTaHMSA NOCTOAHHOIO TOKa.

3.1.1.4 3kcnnyaTauMOHHbI HaA30p OOJPKEH NPOW3BOAMTLCS NMuaMu, 3a
KOTOPbIMMK 3aKpenseHo gaHHoe obopyaoBaHMe, U3yHUBLUMMW MHCTPYKLMIO NO
aKcnnyaTauumn, aTTeCTOBaHHbIMU U AOMYLLEHHBIMW NPUKa30M agMUHUCTpaLnm
npeanpusaTtus k padote ¢ BPN3.

3.1.1.5 YcTpaHeHue gedekToB, 3ameHa, NogkntiovYeHne BHeLHMX kabenen,
MOHTaX 1 0TCOeaUHEHNE NEPBUYHBIX Npeobpa3soBaTenen 4OMKHbI OCYLLECTB-
NATLCSA NPY BbIKMIOYEHHOM NUTaHWMK.

3.1.1.6 BPU3 pomxHbl ycTaHaBNMBaTbLCS BHE B3PbIBOOMACHbLIX 30H NMOMe-
LLEHUI U HapYXHbIX YCTAHOBOK B COOTBETCTBUM C YCTAHOBNEHHOW MapKUpoOB-
KoM B3pblBO3aLWmnTbl. BPN3 MOryT npumMeHATbCSt B KOMMMEKTE C U3MepuTenb-
HbIMK Npeobpa3oBaTensaMu B3pbiBO3aLULLEHHOTO ncnonHernnst no NOCT P
M3K 60079-0-2011, a Takke CEpPUNHO BbiMyckaeMbiMU nNpubopamu obLiero
HasHayeHwusi, yaoBrneTBopsoWwnMn TpebosaHuam n. 7.3.72 «lMpasun ycTpon-
CTBa anekTpoycTtaHoBok» (MYJ).

3.1.1.7 MoHTax, nogkniodeHve u akcnnyataums BPU3 gosmkHbl Bbinon-
HATbCH B cooTBeTCcTBUU € TpebosaHmamu TOCT IEC 60079-14-2013, rn. 7.3
My3, «lMpaBnn TeXHMYECKOW 3KCMnyaTauum SMeKTPOyCTaHOBOK notpebute-
nen» (MNT33M, rn. 3.4), ApyrMx HOPMATUBHLIX JOKYMEHTOB, perfameHTUpyio-
LLMX NPUMEHEHME B3PbIBO3ALLMLLEHHOIO 3NEKTPOOOOPYAOBaAHUS.

3.1.2 BHeLwHMn ocMOoTp

3.1.2.1 lMpu BHeWHEM OCMOTpe YyCTaHaBnMBalOT OTCYTCTBUE MeXxaHuye-
CKMX NOBpEXAEHWA, NPaBUbHOCTb MApPKUPOBKM, MPOBEPSIOT KOMMMEKTHOCTb.

3.1.2.2 Mpun Hannuumn aedeKkToB NOKPLITUIA, BIIMSIOLWNX HA paboTocnocob-
HocTb BPW3, HecooTBETCTBMS KOMMMEKTHOCTU, MapKUPOBKX OMpenensitoT
BO3MOXHOCTb AarbHenwero npumeHeHnst BPAN3.

3.1.2.3 Y kaxxgoro bBPU3 npoeepstoT Hannyne nacnopta ¢ otmeTtkon OTK.
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3.1.3 MoHTax nsgenusa

3.1.3.1 «3JIEMEP-BPU3 TM1-Ex» ncnonHexHmsi K1-12 MOHTUPYIOT Ha Me-
Tannunyeckyto periky DIN 35 MM 1 3akpennsoT ¢ MOMOLLLIO 3allenku (mosuuus
1 pucyHka 3.1). lemoHTax ocylecTBnseTcd B obpaTHoOM nocnegoBaTernbHO-
€T (no3uums 2 pucyHka 3.1).

v \ A

- N
a N
N -
N N
- N
> 2
N

~ N
>
~J

= N
~ ~
3

A\
=

A

~J

Moaunuwmsa 1 Moauumna 2
PucyHok 3.1 — MoHTax «3JIEMEP-BPN3 TM1-Ex» ncnonHexmsa K1-12

3.1.3.2 «3AJNIEMEP-BPU3 TM1-Ex» ucnonHeHua K1-12LL moHTUpylOT B
cnepyowen nocrnenoBaTenbHOCTU:
— COeaMHSIOT LUMHHbIE pasbeMbl Mexay cobon (no3mums 1 pucyHka 3.2);
— MOHTUPYIOT Ha MeTannu4yeckyto perky DIN 35 Mm 1 3akpennsioT ¢ nomo-
LWbtO 3aLlenkun (no3uumsa 2 pucyHka 3.2).

Mosnymsa 1 Mosnuymna 2
PucyHok 3.2 — MoHTax «3JIEMEP-BPN3 TM1-Ex» ncnonHexmsa K1-12LU

3.1.3.3 Cxema anektpuyeckas coegnHeHun BPU3 npuBegeHa Ha pucyH-
kax A.1, A.2 npunoxeHus A.
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3.1.3.4 NMpu akcnnyataumm BPU3 B ycnoBuMsx BLICOKOTO YPOBHS 3MNEKTPO-
MarHWTHbIX NOMEX ANS NOAKMYEHNS BXOOHbIX M BbIXOOHbBIX Lenen Heobxo-
OVMIMO MCMONb30BaTh 3KPaHMPOBaHHbIN Kabenb.

3.1.3.5 Npoknagka 1 pasgenka kabenst JommkHa oTBevaTb TpeboBaHMAM
AevicTeylowwmx «paBun ycTponcTBa anekTpoycTaHoBok» ([1Y3).

3.1.3.6 UcTouHuk nuTaHua gomkeH obecneumBaTtb TOK Harpy3ku He MeHee
150 MA (Hanpumep, BIN 906/24-1, makcmanbHbIn TOK Harpy3sku: 1000 mA).

3.1.4 Onpo6oBaHue

3.1.4.1 OcyuwecTBuTb Heobxoammble coeanHeHns BPU3 B cooTBeTcTBUM C
pucyHkamm A.1 — A.4 npunoxenna A.

3.1.4.2 BKNo4YnTb NUTaHKE.

3.1.4.3 V13amepunTb BbIXOOQHOWN TOK M YOEANTLCS, YTO ero 3Ha4YeHne CooTBeT-
CTBYET BbIXOOAHOMY TOKY M3MepuUTeNbHOro npeobpasoBaTens ¢ y4eToMm Mo-
rpewHocten BPU3 n nameputens toka.

3.2 Acnonb3oBaHue usgenumn

3.2.1 OcyuwectButb Heobxoaumble coeguHeHna BPUN3 B cooteeTcTBUM C
pucyHkamm A.1, A.2 npunoxeHns A.

3.2.2 BKNOYMTb NCTOYHUK MUTaHUSA MOCTOSIHHOMO TOKa.

3.2.3 lNpomnseectn 3agaHne koHdurypaumm n Hactporky UMM B cooTBeT-
CTBUU C N. 2.4 N yKasaHusMK, npmeaeHHbIMK B nporpamme «HARTconfig».
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4 METOOUKA NMOBEPKH

4.1 MNoeepky BPN3 npoBoasaTt opraHbl [0OCygapCTBEHHOW MeTponornye-
CKOM cnyx6bl MNn Apyrne akKpeamnToBaHHbIE Ha MPaBo NOBEPKM OpraHn3aLmm
no gokymeHTty «[lpeobpasoBatenu uameputensHble, npeobpasosaTtenu auc-
KpeTHbIX curHanoB «3JIEMEP-BPUN3 420-Ex», «3JIEMEP-BEPU3 420P-Ex»,
«JJIEMEP-BPN3 TM1-Ex». Metogmka nosepku. HKIMK.411531.004MI»,
YyTBEPXAEHHOMY B YCTAHOBIIEHHOM MOPSAKE.

4.2 NHTepBan mexay nosepkamm 5 net.
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5 TEXHUYECKOE OBCIYXXNUBAHUE

5.1 TexHun4yeckoe obcnyxueaHne bPU3 ceoguTcs k cobniogeHnio npasun
3KCnnyaTaumm, XpaHeHMs 1 TPaHCMOPTUPOBaHMS, N3MOXEHHbIX B HACTOALLEM
PYKOBOACTBE MO 3KCnnyataumu, NpounakTtmyeckum ocMoTpam, nepuogude-
CKOW NOBEpPKEe N PEMOHTHbIM paboTam.

5.2 MNpodmnakTnyeckme OCMOTpbl NPOBOAATCA B MOPSiAKE, YCTAHOBMEH-
HOM Ha obbekTax akcnnyaTaumm BPUS, n BknoyatoT:

— BHELLUHWI OCMOTP;

— NPOBEPKY MPOYHOCTU KpenneHus nuHun ceasn bPU3 ¢ nepeBuyHbIMuY Npe-
obpaszoBaTensamMu, ICTOYHUKOM MUTAHWS U Harpy3kamu KaHaroB KOMMY-
Tauuu;

— npoBepKy yHKUMOHMpPOBaHUS - BPN3 cumTaloT YHKUMOHUPYIOLWNM,
ecnv nokasaHus npubopa OPUEHTMPOBOYHO COBMAAAKT C M3MEPSEMON
BENUYUNHON.

5.3 lMNepunoanyeckyto noBepky BPN3 npon3BoasaT B COOTBETCTBMM C yKa3a-
HUSIMW, MPUBELEHHBIMU B pa3ferie 4 HacTosLEero pykoBOACTBa MO 3KCnya-
Tauum.

5.4 BPU3 c HencnpaBHOCTSIMU, HE NOAMeXallyMmn yCTpaHEHWIO Npu Npo-
UNaKTM4ECKOM OCMOTPE, WM He MNPOLUEALIUA NMEePUOAMNYECKYIO MOBEPKY,
NOANEXMNT TEKYLLLEMY PEMOHTY.

PemoHT BPU3 npounssogmnTca Ha npeanpuaTum-nsrotosuTene no otaens-
HOMY [OroBOpY.

5.5 ObecneyeHne B3pbIBO3aLUUTBLI MPU MOHTaXe

B3pbiBo3alumeHHble BPU3 MoryT npumMeHATbCS BHE B3pbIBOONACHbIX 30H
NoMeLLLeHUI N HApY>KHbIX YCTAaHOBOK B COOTBETCTBUM C YCTAHOBMEHHOW Map-
KMPOBKOW B3pbIBO3aLWwuThl, TpeboBaHuamm TP TC 012/2011 n gpyrux Hopma-
TMBHbIX JOKYMEHTOB, PerfnameHTMpPYIOLLMX NPUMEHEHME 3neKTpoobopynoBa-
HUSA BO B3pbIBOOMACHbLIX 30HAX, HACTOSLLEro PyKoBOACTBa MO 3KCMnyaTauumu,
WHCTPYKLUUM MO MOHTaXy 3NeKTpooOopyaoBaHusl, B COCTaBe KOTOPOro ycra-
HaBnuBaeTca BPUS.
Mepen MoHTaxxoM B3pbiBo3aLmLLeHHble BPUN3 fomkHbl 6bITb OCMOTPEHDI.
Mpun aTomM Heobxoaumo obpaTUTb BHUMAHME Ha:
— npegynpeauTenbHble HaaAnUcKn, MapkMpoBKY B3PbIBO3aLUNTLI N ee COOoT-
BETCTBUWE KNnaccy B3pbIBOONACHOW 30HbI;

— OTCYTCTBME MOBPEXAEHUI KOpryca B3pblBO3aLLmMLLEeHHbIX BPN3;

— COCTOSIHME W HALEXHOCTb 3aBUHYMBAHUST SMEKTPUYECKMX KOHTaKTHbIX
COEAVHEHUN, Hann4mne BCEX KPEMEXHbIX 3N1eMeHTOB (00NTOB, raek, wanod
nr.a.).
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MoHTax B3pblBO3alnLLEHHbIX BPN3 npounsBoguTcsi B COOTBETCTBUM CO
CXemMaMMu 3rEeKTPUYECKUX COeaUHEHNI, obecneydnBas HagexHoe npucoeamHe-
HUe Xun kabens K TOKOBeOYLUMM KOHTakTam pas3bema, UCKIo4Yasi BO3MOX-
HOCTb 3aMblKaHUs XNUn kabens.

lMocne moHTaxa HeobxoanmMo NpoBepuTb PaboTocnocobHOCTL B3pbLIBO3a-
wmLeHHbIX BPS.

Bce kpenexHble aneMeHTbl JOIMKHbI ObiTb 3aTAHYTLI, CbeMHbIE AeTanw
OOMMKHbI NpuneraTb K KOpNycy MAOTHO, HACKOMbKO MO3BOMSIET KOHCTPYKLUUS
B3pblBO3aLLmMLLEHHBLIX BPN3.

5.6 ObecneyeHne B3pbiB0GE30MaCHOCTY NPU SKCMTyaTaumm

Mprem B3pbiBO3aLLMLEeHHbIX BPN3 B akcnnyaTauuio nocre ux MOHTaxa,
opraHusaums akcnnyaTaumm U peMoHTa LOJPKHbI MPON3BOAUTLCHA B MOSTHOM
cooTBeTCTBMM C M. 3.4 «ONEeKTpoyCTaHOBKM BO B3PbIBOOMACHBIX 30HaX»
MTO3I, a Takke AEACTBYHOLLMX MHCTPYKLUUI HA SNEKTpoobopyaoBaHue, B KO-
TOpoM ycTaHoBneH BPN3.

OkcnnyaTaums B3pbiBo3awmieHHbIx BPU3, gomkHa ocylwecTBnsaTLCS Ta-
Knm obpasom, ytobbl cobnoganuch Bce TpeboBaHuMs, ykazaHHble B nogpas-
penax «ObecneveHne B3pbiBO3aLMLLEHHOCTM» N «ObecneyeHne B3pbIBO3a-
LLNTBI NPY MOHTaXe M 3KCnnyaTauumny.

Mpu akcnnyaTaumm HeobxoauMMo HabmnwpaTe 3a HOopManbHOW paboTown
B3pbIiBO3auLLeHHbIX BPU3, npoBoanTb cnuctematudeckne BHELLHWUIA U Npo-
dMnakTM4ecknii OCMOTPbI.

Mpu BHELIHEM OCMOTPE HEOOXOAMMO NPOBEPUTD:

— OTCYTCTBME OOPBLIBOB NN NOBPEXAEHUS U3OMNALUN BHELLHETO COeAUHU-

TenbHoro kabens;

— OTCYTCTBME BUOUMbBIX MEXAaHWUYECKUX MOBPEXAEHNI HA KOpyce B3PbIBO-

3awueHHbIx BPA3.

SkcnnyaTauusa B3pbiBo3alumiLeHHbIx BPU3 ¢ nospexgeHnsmn u Heuc-
NpaBHOCTAMM 3anpeLLaeTcs.

OkcnnyaTaunsi U TexHu4eckoe obcnyxuBaHue B3pbiBo3almiLeHHbIx BPN3
[OOJIDKHbI BINONHATLCA B COOTBETCTBUM ¢ TpeboBaHusmn TOCT IEC 60079-
14-2013.
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6 XPAHEHUE

6.1 YcnoBusi xpaHeHus BPUN3 B TpaHCNOPTHOW Tape Ha CKnaae n3rotoBu-
Tens u noTpebutens 4ormkHbl cooTBeTcTBOBaTh yeroeusim | no FTOCT 15150-
69. B BO3ayxe He JOIMKHbI MPUCYTCTBOBATbL arpecCuBHbIE NPUMECHU.

6.2 PacnonoxeHne BPU3 B xpaHunuiuax gomkHo obecneyvnsaTs cBobOA-
HbIN JOCTYN K HAM.

6.3 BPW3 cnegyeT xpaHuTb Ha cTennaxax.

6.4 PacctosHue mexay cteHamu, nonom xpaHunuwia n BPU3 gomkHo
ObITb He MeHee 100 mMm.

7 TPAHCNOPTUPOBAHUE

7.1 BPN3 TpaHCcnopTMpyeTcs BCEMM BUAamMu TpaHCMopTa B KPbITbIX TPaHC-
MOpTHbIX cpeacTBax. KpenneHve Tapbl B TPaHCMOPTHbIX CpeacTBax AOMKHO
NPOn3BOAMTLCA COrNAacHO MpaBwuiiaM, OEVCTBYIOLIMM Ha COOTBETCTBYHLUMX
BMAax TpaHcnopTa.

7.2 Ycnosusa TpaHcnoptupoBaHus BPU3 gomkHbl cooTBeTCTBOBaTh YCNO-
Busim 5 no NOCT 15150-69, HO Npy TemnepaType OKpyXaloLlero Bo3ayxa ot
MuHyc 50 po nntoc 70 °C ¢ cobnogeHnem mep 3almTbl OT yaapos u Bubpa-
LINA.

7.3 TpaHcnopTtuposaTe BPU3 cnegyeT ynakoBaHHbIMW B NakeTbl UK Mo-
LUTYYHO.

8 YTUNN3ALUA

8.1 BPU3 He copepxaT BpeAHbIX MaTepuarioB U BellecTB, TpebytoLmx
crneymnanbHbiX METOAOB YTUNU3aLMK.

8.2 MNocne okoH4aHus cpoka cnyx6bl BPU3 nogsepratoTcs meponpus-
TMAM MO NOArOTOBKE W OTMpaBke Ha yTunusauumio. [Npu aTom criegyeT pyko-
BOACTBOBATbCHA HOPMATUBHO-TEXHUYECKUMM AOKYMEHTAMM, NMPUHSATBIMU B SKC-
nnyaTupyloLlen opraHmsawumu.
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NPUNOXEHUE A

CXEMbIl 3NEKTPUYECKUE COEAUHEHUA BPU3
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PucyHok A.1- Cxembl anektpuyeckue «AJIEMEP-BPU3 TM1-Ex»
(vcnonHeHune K1-12, HopmanbHO 3aMKHyTOe pene)
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I'Ipvon)KeHMe npunoxeHusa A
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PucyHok A.2 — Cxembl anektpuyeckue «JIEMEP-BPU3 TM1-Ex»
(vcnonHeHune K1-12LU, HopmanbHO 3aMKHyTOe pene)
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PucyHok A.3 — Cxembl anektpuyeckue «JIEMEP-BPU3 TM1-Ex»
(vcnonHeHwme K1-12, HopmanbHO pa3oMKHyTOe perne)
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NMPUNOXEHUE B
Mpumep 3anucu o6o3HaveHnA npu 3akase BPU3

ONEMEP-BPU3 TM1-Ex / x I x I x I x I x /I x/x/ x| x
1 2 3

X/ x/x/lx
6 7 8 9 10 11

o1 X

X
4
1 Tun npubopa

2 Kog mogudmkaummn npnéopa — TM1-Ex

3 Koa ncnonHeHms B 3aBMCMMOCTM OT Tuna kopnyca (Tabnuua 2.1)

4 Kop knacca TOYHOCTU (B COOTBETCTBMM C Tabnuuen 2.4, B.1)
Ga3zosoe ucrnonHeHue - kod C

5 Koga Tuna curHanusmpyroLlero yctpowvcrea (Tabnvua 2.2)
ba3sosoe ucnonHeHue - k00 SMP

6 Koa Tna aHanoroBoro BbiXxoda B 3aBMCUMOCTW OT cnocoba noaknyeHus
BHELLHUX Lenen n koHurypaumm — A (aKTMBHBIN aHaNoroBbiv BbIXOA,)

7 Kopg knumaTtumdeckoro ncrnonHeHuns — t2070

8 He ncnonbayeTtcs

9 JononHuTenbHble CTEHAOBbIE UCMbITaHWUA B TedeHue 360 4 (kog 3akasa
«3600»)

10 Mosepka (ko 3akasa «[T1»)

11 O6o3Ha4YeHNe TEXHNYECKNX YCITOBUM

MpumeyaHune — [Ans KOHUrypmMpoBaHUs NOA ONpeAerieHHbIN TUMN NEPBUYHOTO
npeobpasoBartens HeOO6XOAMMO yka3aTb TUM BXOAHOrO CMrHana u guanasoH
BXOAHOro curHana.

NMPUMEP 3AKA3A

ONEMEP-BPU3 / TM1-Ex / K1-12 / C / BMP / A [/ t2070 /
1 2 3 4 5 6 7

- [ - [/ TN/ TYA4227-139-13282997-2015
9 10 11

[ee]
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Tabnumua B.1 — OCcHOBHble METPONOIMYECKNE XapaKTEPUCTUKM

Mpepenkl gonyckaemon OCHOBHOW NpuBEAEeHHOM
norpeLwHocTtu, %
Tun umdpposoro Lmdpposoro
HCX® [Ovnana3soH CuUrHana |aHanoroBoro curHana aHanoroBoro
(BxogHoOro n3MepeHun no npoTo- BbIXoAda no NpoTOKOmNy BbIXoAa
curHana) kony HART HART
KOA, 3aKasa (KoA Kracca TO4HOCTH)
B C

50M ot -50 go +200 °C 0,12 +0,16 $0,24 +0,32
100M ot -50 go +200 °C +0,06 +0,11 $0,12 +0,22
500, Pt50 ot -200 go +600 °C +0,04 +0,08 +0,08 +0,16
1000, Pt100 |oT -200 go +600 °C +0,02 +0,06 +0,04 0,12
TXKK (J) ot -50 go +1100 °C +0,03 +0,07 +0,07 10,14
TXK (L) ot -50 go +600°C +0,04 +0,08 +0,08 40,16
TXA (K) ot -50 go +1300 °C +0,04 +0,09 +0,08 +0,16
TMM (S) o1 0 go 1700 °C 40,13 +0,16 +0,25 +0,33
TMP (B) ot 300 go 1800 °C +0,17 +0,21 +0,34 10,42
TBP (A-1) ot 0 go 2500 °C +0,07 +0,10 +0,13 10,21
THH (N) ot -50 go +1300°C +0,05 40,08 +0,09 +0,17
0...100 vB ot 0 go 100 mB +0,02 +0,06 10,045 +0,12
0...320 Om ot 0 go 320 Om 40,02 +0,06 +0,04 +0,11
noTeHumomeT-
pu4eckun ¢
HOMUAHATBHBIM 1 16 100 % - £0,2 - +0,4
conpoTuene-
HVeM
0,1...10 kKOM®
MpumeyaHus:
1) @ Tunel HCX - no FOCT 6651-2009 (M3K 60751) ans tepmonpeobpasoBartenei conpo-
TmBneHusi (TC) n TOCT P 8.585-2001 (M3K 60584-1) ansa npeobpasoBatenen Tepmoanek-
Tpudeckumx (TM).
2) Mpepenel Aonyckaemon AononHuTensHoW norpewwHoct BPU3 ans koHdurypauum ¢ HCX
TI, BbI3BAaHHOW M3MEHEHWeM TemrepaTypbl UX CBOOOAHBLIX KOHLIOB B AuanasoHe pabouynx
Temneparyp, He 6onee +1 °C.
3) BPU3 nsrotaBnmBatoTcs ¢ knaccamu TodHocT B mnu C (6a3oBoe ncnonHeHne — knacc
TouyHocTu C);
4) O -To oTrgensHOMY 3akasy.
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