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1. BBEJIEHUE

1.1. PykoBOACTBO HO 3KCIUTyaTallid COAEPKUT CBEICHHS O KOHCTPYKIMH, MPUHIMIE JICH-
CTBUS, XapaKTEpUCTUKaX MpeoOpa3oBareneil qasnenus stanoHHbx [1/13-020 u yka3zanus, HeoOXo-

JTUMBIE JJIs1 TPABUIILHOM U O€30TMacHOM dKCILTyaTaluy IpeoOpa3oBaTeeH.

2. OIIMCAHME U PABOTA

2.1. Haznauyenmne usaesmii

2.1.1. TIpeobpa3oBarenu mnpenHazHAuEHBI Ui M3MEPEHUI M HEMTPEPHIBHOTO NMPeoOpa3oBaHUs
3Ha4eHUH aOCOJIFOTHOTO U M30BITOYHOIO JABJICHUS )KUAKOCTEH M ra3oB, a TAaKXKe pa3peKeHUs ra3oB
B IU(POBOI BBIXOTHOM CHTHAJ.

2.1.2. TIpeobpa3oBareny MOTYT UCTIOIB30BATHCS:

— B COCTaBe KaJuOpaTOpOB AABICHMS MPHU KaIUOpPOBKE, MOBEPKE U3MEPUTENILHBIX Mpeodpa-

30Baresel JaBiIeHHUs] © MAHOMETPOB B YCIIOBHUSX SKCIUTyaTalllH;
— B COCTaBE aBTOMAaTU3MPOBAHHBIX IMOBEPOUHBIX WJIM M3MEPUTENBHBIX Ja0OPAaTOPHBIX YCTaHO-
BOK;

— B KauyecTBE BBHICOKOTOYHOI'O CpPEACTBA M3MEPEHUH AaBieHMs [UId paboThl B CHCTEMax aB-
TOMAaTHUYECKOTO KOHTPOJISI, PErYJIHMpPOBAaHUS U YIPABIEHUS TEXHOJIOIMYECKMMHM Ipoliecca-
MU B pa3IMYHbIX 00J1ACTAX MPOMBILIUIEHHOCTH.

2.1.3. IIpeobpazoBarenu MoryT ObITh mojakimtoueHbl kK USB-mopry xommbiotepa (I1K) ms
00pabOTKM ¥ MHIUKAIIMKA U3MEPEHHBIX 3HAUYCHUN AaBICHUH, HACTPOIKU npeodpazoBaTeneil. Cxembl
BHEIIHUX JJIEKTPUUYECKUX IOAKIIOYEHUI INpeoOpa3zoBarenell NpUBEAEHbl Ha PUCYHKax 3, 4 u
PUCYHKaxX IPWIOKEHUS A.

2.1.4. Mopenu npeoOpa3oBaTesieii OTIMYAIOTCS METPOJIOTHUSCKUMH XapaKTePUCTUKAMU B CO-
OTBETCTBHH C Tabnuuei 1.

2.1.5. TIpeobpa3oBarenu BBIIYCKAIOTCA Kak B OOLIETIPOMBIIUIEHHOM, B3pPhIBO3ALIMIEHHOM,
TaK ¥ B KUCJIOPOJHOM HCIIOJHEHUU.

2.1.6. TIpeobOpa3oBarenn He MMEIOT CAMOCTOSTEIHHOTO NMPUMEHEHUS W JKCIUTYaTHPYIOTCS
COBMECTHO C BTOPHYHBIMH TPUOOpaMU: KaTMOpaTOpOM-H3MEpHUTENIeM YHH(DUIIMPOBAHHBIX CHTHA-
noB UKCVY-260, manorabaputhueiM kanuOparopom aasnenus KJIM-020, a Taxoxke c [1K.

2.1.7. B3speiBozanmieHasle npeoOpasoBatenu [1/13-020Ex umeroT BHJ B3phIBO3AIINUTHI
«UCKpoOe3omacHas  JJCKTpHUYEeCKas  IIeMb»  YPOBHS  «id», MapKUPOBKY  B3PBIBO3ALIUTHI
E OExiallCT6X, cootBerctBytoT TpeboBanusm ['OCT 30852.0-2002, TOCT 30852.10-2002.
B3peiBozamuiennsie npeodpaszoBatenu [1/13-020Ex nmpenHazHaueHb! U1l TPUMEHEHUSI BO B3pbI-
BOOIIACHBIX 30HAX TOJIBKO COBMECTHO C B3PbIBO3ALIUIEHHBIMU BTOPHUYHBIMU IPUOOPAMU U B COOT-
BETCTBUHM C YCTAHOBJIEHHOW Ha HUX (TIpeoOpa3oBaTesIX W BTOPUYHBIX MPUOOpAx) MapKHUPOBKOM

B3pBIBO3AMTHL. B3priBo3amumiennbsie nmpeodpazoatenu [1]I3-020Ex cooTBeTCTBYIOT TpeOOBaHU-

3
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am TP TC 012/2011 u apyrux HOpPMAaTHUBHBIX JOKYMEHTOB, PETIaMEHTHPYIOUIUX MPUMEHEHHE
AJIEKTPOOOOPYI0BAHUS BO B3PHIBOOIIACHBIX 30HAX.

2.1.8. TIJI2-020 xnaccudumupyrorcst B coorBerctBuu ¢ 'OCT P 52931-2008 cnenxyrommm
obpa3zom:

— M0 HaJIW4YuI0 MH(POPMAIMOHHOM CBS3M NpeJHa3HAUYEHbI Uil MHGOPMAIMOHHON CBSA3U C
JPYTUMHU U3JIETUSIMU;

— 1O BHJY SHEPTUU HOCUTEJISI CUTHAJIOB B KAHAJIE CBSI3U SIBJIAFOTCS JIEKTPUYECKUMU;

— B 3aBUCHMOCTH OT 3KCIUTyaTallHOHHOM 3aKOHUYEHHOCTH SIBIISIOTCS M3AEIUSMU TPETHETO
MOpsI/IKa;

— 10 YCTOMYMBOCTU K KJIMMAaTHYECKUM BO3JIEHCTBUSAM COOTBETCTBYIOT rpymie C4, HO npu
TeMIrepaType oKpyKarouiero Boszayxa ot Mmunyc 20 no mitoc 60 °C;

— TI0 YCTOMYMBOCTH K BO3JICHCTBHIO aTMOC(HEPHOTO JaBJIEHUS COOTBETCTBYIOT rpymmne P1l;

— M0 YCTOMYMBOCTU K MEXaHUUECKUM BO3JICHCTBUAM COOTBETCTBYIOT Ipyriie ucronHeHus: N4.

2.1.9. T13-020 otHOCSATCS:

— B 3aBHCUMOCTH OT KOHCTPYKTHUBHOI'O UCIIOJHEHUS — K U3JIETUSAM €UHON KOHCTPYKIIHH;

— 10 YKCIY IPeoOpa3yeMbIX BXOJHBIX CUTHAJIOB — K OJJHOKAHAJIbHBIM.

2.1.10. B cootBetrctBum ¢ 'OCT 14254-96 ctenensp 3aluThl OT MOMAJaHUs BHYTPb KOpIyca

[113-020 TBepabIX Te, NblIK U BoAsl - IP54.
2.1.11. B mpeobpa3zoBareisix MpeayCcMOTpeHa 3alluTa OT 0OpaTHOH MOISPHOCTH MUTAIOIIETO

HaIIPsAXKCHHA.

2.2. TexHuyeckue XapaKTepUCTHKHU

2.2.1. OGo3HaueHus Mozenelt mpeoOpazoBareneil, BUJ U3MEPSIEMOro JIaBJIE€HUs], TUarna30Hbl 13-
MEpEeHHH J1aBJIeHHs], TpeJielibl JOMYCKaeMOi OCHOBHOM MOTPENIHOCTH M3MEPEHUH A peodpazoBa-
Tesen ¢ kogamu kiaccoB TouHocTH A0, A, B u C, a Takke MakCUMaJIbHOE JTaBJICHUE COOTBETCTBYIOT

yKa3aHHBIM B Tabnmuuax 1, 2 u 3.



Tabmuia 1 — OCHOBHBIC METPOJIOTHUECKHE XapaKTEPHUCTUKH
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Bun Jnana3oH usMepennii | MakcumanbHOE
Monenb HU3MEPSAEMOro JABJICHUS, UCIIBITATEIbHOE Kon kmacca Tounoctu
JaBJICHUS Pamax JIaBJIEHUE
030 AOcontoTHOE 0...120 kIla 300 xIla A0, A, B, C
050 AOconoTHOE 0...600 kIla 2 MIla A0, A, B, C
060 Ao0contoTHoE 0...2,5 MIla 4 MIla A0, A, B, C
100 H305srTOouHOE 0...2,5klla 7,5 xIla ,
110 N30bITOUHOE 0...6,3 xlla 18 klla A,B,C
120 H30bITOYHOE 0...16 xIla 50 xIla A0, A, B, C
130 H36bITOUHOE 0...100 xITa 300 kIla A0, A, B, C
150 N36bITOUHOE 0...600 kIIa 2 MIIa A0, A, B*, C
160 H30bITOYHOE 0...2,5 MIla 4 MIla A0, A, B*,C
170 N30bITOUHOE 0...6,0 MIla 10 MIla A0, A, B, C
180 H30srTOUHOE 0...16 MIla 25 MIla A0, A, B, C
190 H305rTOUHOE 0...60 MIla 100 MIla A0, A, B*, C
350 N30bITOuHOC- ot munyc 100 2 MIla A0, A, B, C
pa3pexxeHue 1o mioc 600 kI 1a

ToyHoctu B, C.

[Tpumeuanue — * Jlna moneneit 150, 160, 190, 350 KuCIOPOIHOTO UCIIOTHEHHS KO/ Ki1acca

Tabmuia 2 — [penens! gomyckaeMoil OCHOBHON OTHOCUTEIHHON MOTPEITHOCTH

Kox [Tpenensl gommyckaeMoii OCHOBHON OTHOCHTEIBLHOW MOTPEIIHOCTH, Y, %0
Kacea 12/P/ 21 1>/P/ Zi i>/P/
TOYHOCTHU Poux 2 2 Py 3 3 Py
P
AOQ +0,02 + 001. 24X
[P/
PBMAX
A +0,03 + 0,01. =22
P/
PBMAX
B + 0,05 + 0,017 - =22
[P/
PBMAX
C +0,1 + 0,033 =
[P/
[Ipumeyanus
1 Ppuvax — nuanazon uzmepenuit [1713.
2 P — u3MepeHHOE 3HaYeHHE JaBICHHUS.
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Tabnuia 3 — [Ipenensl qomyckaeMoil OCHOBHOM aOCOTIOTHON MOTPENTHOCTH

Kon [Ipenensl qormyckaemMoil OCHOBHOM aOCOIIOTHON MOTPEITHOCTH
Knacca 1> [P/ 21 £> [P/ 21 1> [P/
TOYHOCTH Porx 2 2 Py 3 3 Paux
A0 +0,02:/P/-107 + 0,01 Py, 107
A +0,03-/P /107 + 0,01 Py, 107
B +0,05-/P /107 + 0,017 Py p <107
C +0,1-/P /107 + 0,033- Py, 107
[Ipumevanus
1 Ppy4x— nuanazon uzmepenuit [1713.
2 P —u3MmepeHHOE 3HAYCHUE JIaBIICHUSI.

2.2.2. Bapuanusi BEIXOHOTO CUTHaia mpeoOpa3oBareneii He npesbimaet 0,5y
2.2.3.1IpeoOpazoBaTenyt YCTOWYHMBBI K BO3JICHCTBUIO CHHYCOMAAIBHBIX BHOpALUii BBICOKOU

4acTOThI (C YacToTOM nepexona ot 57 no 62 I'1) co caenyromuMu napameTpamu:

- 4Yacrora 5...80 I'y;

— aMIUIMTYyAa CMEUICHUS JUIs 9aCTOThI HM)KE YacTOTHI Ilepexo/ia 0,15 mm;
2

- aMIUIMTYAa YCKOPEHHUs JUIsl YaCTOTHI BBIIIE YaCTOTHI [IEPEX0/1a 19,6 m/c”.

2.2.4.]lononHuTENbHAs OTPELIHOCTD, BbI3BaHHAs BO3AECHCTBUEM BUOpAIMM C IMapaMeTpaMu,
yYKa3aHHBIMH B II. 2.2.3, HE MPEBBILIACT .

2.2.5. JlomonHUTENBHAS TOTPEITHOCTh MpeoOpa3oBaTeneil aOCOTIOTHOTO JaBJICHHUS, BBI3BAH-
Has u3MeHeHneM arMocdepHoro nasieHus Ha £10 kIla (75 MM pT.CcT.) OT ycTaHOBUBLIETOCS 3HaYe-
Hus B ipenenax ot 84 no 106,7 xIla (ot 630 1o 800 mm pT. cT.), HE peBbImaeT 0,27.

2.2.6. JlomonHUTENBEHAS TOTPEITHOCTH MTpeoOpa3oBarenneli, BpI3BaHHAs N3MEHEHHUEM TeMIIepa-
TYpPbI OKPYKAIOIIEro Bo3ayxa oT HopManbHO#t (23+2) °C mo nr000# TemmepaTypsl B pe/iesiax 3Ha-
yeHuit pabounx Temnepatyp Ha Kaxasle 10 °C uameHeHus Temneparypsl, He npessimaet 0,5y.

2.2.7.BpemMsi yCTaHOBJIEHHUSI BBIXOJIHOTO CHTHaJla IpeoOpa3oBaresneld MpH CKauKooOpazHOM

W3MEHEHUH JaBjeHus1, coctapisonem 90 % auanazoHa U3MEpeHHi, onpeaensercs mo popmysne

t =09N, (1.2)

yem

rae  ty., — BpeMs yCTaHOBJIEHHs BBIXOIHOIO CHTHAIIA, C;
N — KOJIMYeCcTBO yCpeAHEHU, IPUHUMAlOIIee 3HaueHus oT 1 10 23.
KonnyectBo ycpennenuit N ycTraHaBIMBaeTCs ¢ TOMOILBIO IPOTPAMMHOTO 00eCTIeYeHHS
«APM I1JIDO».
3aBojckas ycraHoBka - N=3.
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2.2.8. DnexTpuyeckoe MUTaHHE Mpeodpa3zoBaTesieil OCYLIECTBISAETCS CTaOMIM3HMPOBAHHBIM
HanpspKeHWEM MOCTOSIHHOTO TOKa HOMUHAJIBHOW BEIMYUHON 5 B OT BHYTpEHHUX MCTOYHUKOB Clie-
JYIOLIUX YCTPOMCTB:

— anektponHoro 6oka MKCY-260, MKCY-260Ex (ipu padote ¢ UKCY-260, UKCY-260Ex);

— anekrponHoro 6yoka KJIM-020, KJIM-020Ex (mpu padote ¢ KIIM-020, KIIM-020Ex);

— wmonyisa uarepdericaoro MUI'P-05U-02 (npu padore c IT1K).

2.2.9. Tlotpebnsiemas MOITHOCTH MpeoOpazoBareneii - He 6osee 0,05 Br.

2.2.10.IIpeoOpa3zoBaTesn TPOYHBI U TEPMETHYHBI MPH UCIIBITATEIBHBIX JTABJICHUSAX, YKa3aH-
HBIX B TaOsmie 1.

2.2.11. Vi3onsiimst 3NMEKTPUYECKHUX Ienel mpeoOdpa3oBareneil OTHOCHTEIBLHO KOpITyca BBIIEP-
KUBAeT B TeUCHHWE | MHUH JCHCTBHE MCIBITATEIHLHOTO HANIPSDKEHUS TPAKTHYSCKH CUHYCOUIATBLHOM
(dhopmbl yacToTol ot 45 1o 65 I'm:

— 500 B npu Temmieparype okpyxaromiero Bo3ayxa (20+5) °C U OTHOCHUTEIBLHOU BIIAXKHOCTH
ot 30 go 80 %;

— 300 B npu Temmieparype okpyxaromiero Bo3ayxa (35+3) °C U OTHOCHUTEIBHOU BIIAXKHOCTH
(95+3) %.

2.2.12. ConpoTHBICHHE M3OJSIIH AJIEKTPHUYECKUX IIETIel mpeoOpa3zoBareseid OTHOCUTEILHO

Kop1ryca 1Ipy UCHbITATCIIbHBIX HAIIPSKCHUAX 100 B ne menee:

— 20 MOwm nipu Temriepatype okpyxatomiero Bozayxa (20+5) °C u OTHOCHUTEIbHOM BIIaXKHO-
ctu ot 30 1o 80 %;

- 5 MOw npu BepxHEM 3HAYCHUU paboyell TeMIiepaTyphbl OKPY>KaroIIero Bo3ayxa U OTHOCH-
TenbHOH BiaaxkHocTH OoT 30 1o 80 %;

- 1 MOw npu BepxHEM 3HAYEHUH OTHOCUTEIHHOM BIAXKHOCTH PabOUYUX yCIOBUU U TeMIIepa-
Type oKpy»karoriero Bo3ayxa (35+3) °C.

2.2.13.T'abapuTHble W TIPUCOCIUHUTEIIBHBIE pa3Mephbl Tpeodpa3zoBaTeliell COOTBETCTBYIOT

3HA4YCeHUsIM, YKa3aHHBIM Ha pUCYHKe 1.
2.2.14. Macca npeoGpa3oBareneit He npesbimaet 0,2 kr.

2.2.15. Marepuan neraneil mpeoOpa3oBaTelnieil, COMPUKACAIOMIMXCS € HU3MEpsieMOil CpeloH,

MpuBe/IEeH B Tabnwuile 4.
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Tabnuia 4 — Marepuan neranei

Marepuan
Mopnens Hcnonnenue MeMOpaHE! wTyiepa YIUIOTHUTEIILHOTO
KOJIbIIa

030, 050, 100, | oOmenPOMBIIIIIICHHOE,

110, 120, 130 B3PBIBO3AIIUIIICHHOE Het 12X18H10T, 316L BHTOH
O0IIeIpOMBIILIEHHOC, HeT 12X18H10T, 316L BUTOH
B3PBIBO3AIIUIIICHHOE ’

150, 350 =
KHCIOPOJIHOE THTAHOBRIT | 5% 1 8H10T, 316L HeT
CILIaB
O0IICTTPOMBITIIIEHHOE,
160, 160 B3pHIBOSAMIMILEHHOE 316L 12X18H10T, 316L HET
KHCIOPOJIHOE THTAHOBRIL | 5% 1 8H10T, 316L HeT
CILIaB
OOIIEITPOMBIIIIICHHOE, HTAHOBLL
170, 180 B3PBIBO3AIIUILEHHOE, 12X18H10T, 316L HET
P CILIaB
KHCJIOPOIHOE
060 Ofsfsgggrgfﬁggg: 316L 12X18H10T, 316L BUTOH

Buumanue! JIns moneneit 030, 050, 100, 110, 120, 130, a taxxe 150 u 350 oGmienpomsIi-
JICHHOTO WCIIOJIHEHHS M3MepsieMasi Cpelia — TOJIBKO CYXOH YHCTBIN ra3 (a30T, BO3-

JyX).

2.2.16. IlpeobpazoBaTenu cOXpaHSIOT pabOTOCIOCOOHOCTh MPH TEMIIEpaType OKpYKaroliei
cpenbl oT MuHyc 20 110 mwtoc 60 °C 1 OTHOCUTEIBHOM BIAXXHOCTH BO3ayXa 95 % mnpu temieparype
35 °C u OGosee HU3KUX TeMIleparypax 0e3 KOHICHCAI[UH BJIATH.

2.2.16.1. TlpeobpazoBaTenu COXPaHSIOT PabOTOCIIOCOOHOCTh MPH TEMIIEPATYypE U3MEPAEMOM
cpenbl B paboueit mosoct ot Munyc 40 mo moc 100 °C.

2.2.17. IIpeoOpa3oBareny yCTOMYUBBI K BO3JICHCTBHIO B T€YEHUE 15 MHUH TEperpy3Ku HCIIbI-
TaTeJIbHBIM JIaBJICHUEM, YKa3aHHBIM B Tabnuie 1.

2.2.18. [IpeoOpa3oBareny B TPaHCHOPTHOM Tape BBIACPKUBAIOT BO3JCHCTBHE TeMIEpaTyphl
OKpy>karo1ero Bo3zayxa ot Munyc 50 go miroc 60 °C.

2.2.19. [IpeoOpa3zoBarenu B TPaHCTIOPTHOM Tape BBIACPKUBAIOT BO3JACHCTBUE OTHOCUTEIILHON
BJIQXKHOCTH OKpYy»Karolero Bosayxa 98 % npu remneparype 35 °C.

2.2.20. [Ipeobpa3zoBareny B TPAaHCIIOPTHOM Tape BBIACPKUBAIOT BO3/ICHCTBHE:

— BubOpanuu no rpymnme F3 TOCT P 52931-2008;
— yIOApHOW TPSICKW C YUCIOM YAapoB B MUHYTY 80, CpEIHUM KBaJIpaTHYECKUM 3HAUCHUEM
yckopeHus 98 m/c’ u MPOJIOJKUTENBHOCTBIO BO3AeHCTBUs | .
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2.3. OOecnieyeHne B3pbIBO3AIIMIIEHHOCTH

2.3.1. B3poeiBo3amuiieHHocTs peodpaszoBareneit [1/19-020Ex obecneunBaeTcst HCIIOTHEHHEM
ANEKTPOHHON CXEMBI C BHJIOM B3PBIBO3AIIUTHI «MCKPOOE30MacHas 3JIEKTpUYECKasi LENb)» YPOBHA
«ia», KOHCTpYKIMEH M MmarepuaioM kopmyca cornacHo I'OCT 30852.0-2002, TOCT 30852.10-
2002. IIpeodpazosarenu [1]12-020Ex umerot MmapkupoBKy B3pbiBo3amuTsl 0ExiallCT6X.

2.3.2.3HaK «X», cnenyromui 3a MapKHPOBKOW B3PBIBO3AILUTHI, 03HAYAET, YTO MPH IKCILTya-
TallMM B3PBIBO3AIIMINCHHBIX MpeoOpazoBateneit [1J]]9-020Ex Heobxoaumo cobit01aTh Crienraib-
HbIE YCIIOBUSI IPUMEHEHUS, @ UMEHHO!

- npeobpazoBarenu [1/]2-020Ex B KOMIUIEKTE C KaIUOPATOpOM-U3MEPHUTENEM YHUDHUIIUPO-

BaHHbIX curHasioB MKCVY-260Ex ¢ BuOM B3pBIBO3AIIUTHI «MCKPOOE30IIacHas AIEKTPpUIECKas

IETb» YPOBHS «ia» ¥ MapKupoBKo# B3pbiBo3anutel OEXiallAT6X, MOryT 3KCITyaTHPOBATh-

csl B MeCTax, rje Tpedyercs anekTpoodbopynoBanue noarpynmst HA;

- mpeobpa3zoBarenu [1113-020Ex B koMIUIeKTe ¢ MajiorabapuTHBIM KaTuOpaTOPOM JIaBICHHUS

KJIM-020Ex ¢ BEIOM B3pBIBO3AIIUTHI «UCKPOOE30TIaCHAS MICKTPUICCKAs 1IEMb» YPOBHSI «iay

¥ MapKHpoBKo#i B3pbiBo3amuThl OEXiallBT6X, MOryT 3KCILUTyaTHPOBATLCS B MECTaX, TIC TPE-

Oyetcs anexkTpoodbopynosanue noarpymnmnst A umu I1B.

2.3.3.DnexkTpudeckoe TUTAHWE B3PHIBO3AIIMIECHHBIX mpeobOpazoBareneii [1J]12-020Ex ocy-
IIECTBIISIETCS] HANPSHKEHHWEM TOCTOSIHHOTO TOKa HOMHHAJIBHBIM 3HaueHHeM 5 B or uckpobes3omnac-
HBIX BHYTPEHHUX HMCTOYHUKOB HANPSDKEHUS BTOPUYHBIX MPUOOPOB, MEPEUMCICHHBIX BBIIIE, COB-
MECTHO ¢ KOTOpBIMHU dKcIuryaTupyrores 1112-020Ex.

2.3.4.1lentn BBOJA-BBIBOJIa B3PBIBO3AMMUIICHHBIX MpeoOpaszoBareneid [1/13-020Ex paccunra-
HBI Ha MOJIKIIIOYCHNE K MCKPOOE30TMacHBIM IIETIsIM BBO/Ia-BbIBOJA BTOPUYHBIX MPUOOPOB, ITEPEUHUC-
JIEHHBIX B 1I. 2.3.2.

2.3.5.MomHocTh, noTpediseMas B3pbIBO3AIIUIIEHHBIMU NpeoOpa3oBarensivu 11/19-020Ex,
He npesbimaer 0,05 Br.

2.3.6. MakcumanbHbIi BXoaHOW TOK li He momxken mpesbimate 100 MA, a MakcumaibHOE
BXOoJHOe HanpspkeHue Ui He JTo/KHO mpeBblmath 6 B, MakcuMmanbHble BHyTpeHHUE eMKkocTh Ci u
UHAYKTUBHOCTH Li He npeBpimaroT 3 Mk® u 0,1 MI'H COOTBETCTBEHHO.

2.3.7. VI3onsmust MeXly JIEKTPHUECKUMH LIETSIMU U KOPITYCOM B3PBIBO3AIUIIEHHBIX MPE00-
pazoBaTeniell BBIIEPKUBAET UCIBITaTENbHOE HamnpspkeHue (3(Q(EeKTUBHOE) MEPEMEHHOr0 TOKa He

menee 500 B.
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2.4. Cocras npeodpa3oBateJiei

2.4.1. TIpeo6pazosarenu [1/I2-020 mpeacrapisitoT co00#t eMHYI0 KOHCTPYKITUIO: TTIEPBUYHBIE
npeoOpa3oBaTenu (CEHCOPHI TaBJICHHUS U TEMIIEPATYpPhI), PacloiIOKeHHbIE B MITyLepe (1103. 4 pUCYH-
ka 1), o0beanHEeHbI B 0IHOM Kopityce (1103. 1 pucyHKa 1) ¢ 3JIeKTPOHHBIM YCTPOHCTBOM (BTOPHYHBIM
npeoOpazoparenem). Ha TopueBoil yactu kopiryca npeoOpa3zoBareiisi HaXOJUTCs KHOIKAa KOPPEKTHU-

POBKH «HYJIs» (1103. 3 puCyHKa 1) u uHTEepdercHbIN pa3beM (1Mo3. 2 pucyHka 1).

2.5. YcerpoiicTBo u padora

2.5.1. Buemnuit Buj npeoOpas3oBareseid, a TaKke radapuTHBIE U IPUCOSAMHUTEIHHBIC pa3Me-
pBI IPUBEICHBI HA PUCYHKE 1.

BuHemnuii Buj, radapuTHbIe H MPUCOETMHUTEIbHBIE Pa3Mepbl
npeodpasosaredieii I1713-020

A

M5O 75
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282 S
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2 g38= =
0§ & :s5:
8 [= = =)
i
=
27 ‘L_;rl/
& 4

M2OxT5

37

Pucynok 1

2.5.2.TIpeoOpazoBaTeny MOACOSANHSIOTCS K paboUeil MHEBMO- WIIH THAPOMATUCTPAIH C TO-

MOIIbIO IITYLIEpa 4.
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2.5.3. CoenuHenne npeodpazoBaTeneil ¢ KanudpaTopaMu-U3MEpUTENIIMU YHU(DUITUPOBAHHBIX
curHasioB MKCVY-260, UKCVY-260ExX ocyimecTBIIsSIETCS ¢ TOMOIIBIO CIIEIHAIIBHOTO 3JIEKTPHUECKOTO
kabess, moaKIrYaeMoro Kk uHTepdeiicHomy pazbeMy (1103. 2 pucyHka 1) ¢ OJHON CTOPOHBI U K
aHasiornyHoMy pazbeMy MKCVY-260, UKCY-260Ex ¢ 1pyroi CTOpOHBI.

2.5.4. Coenunenune mpeoOpas3oBarenieil ¢ MajnorabapuUTHBIMH KanuOpaTopamMH JaBICHHS
KJIM-020, KIIM-020Ex ocyIiecTBaseTCs HEMOCPEACTBEHHBIM COUJIeHEHHEeM HHTep(eicHOro pa3b-
ema (mo3. 2 pucyHka 1) c OTBETHOM 4acThIO IyTeM BCTaBKH IpeoOpazoBaTels B ClelUaIbHOE
THE3/10 KanmuopaTopa JaBJICHHS.

2.5.5.Coequnenne mnpeoOpazosarencii ¢ IIK mocpeactBom moxynss MUIP-05U-02 ocy-
IIECTBIISIETCS C TIOMOIIBIO COOCTBEHHOI'O AJIEKTPUYECKOro Kabesnss MOAYIIs, MOAKII0YaeMOro K MH-
TepdeiicHoMy pazsemy (1o3. 2 pucyHnka 1) u USB-kabens, coenunstomero MUT'P-05U-02 u TIK.

2.5.6. PacnonoxeHne v Ha3HAYCHHE KOHTAKTOB MHTEP(EHCHOro pazbema rnpeodpasoBareneit

IIPUBE/ICHBI HA PUCYHKE 2.

PacnoJio:keHne 1 Ha3HaAYeHHE KOHTAKTOB pa3beMa npeodpasosateieii I1713-020

OB (SG)

Pucynok 2

2.5.7. I3mepsieMoe AaBJIeHue uepes MITYyLep MoJaeTcsl Ha U3MEPUTENIbHYI0 MeMOpaHy YyBCTBH-
TEJILHOTO 3JIEMEHTa MEPBUYHOrO Mpeodpa3oBaTess U BbI3bIBaeT ee aedopmanuio. B kauectse uyB-
CTBUTEJIBHOTO 3JIEMEHTA MUCIONb3yeTCss MeMOpaHa, Ha KOTOPOIl pacroyioKeHbI MOTyIPOBOAHUKOBBIE
TEH30-WJIM TIbE30PE3UCTOPBl, COEAMHEHHbIE 0 MOCTOBOU cxeMme. Jledopmarius MeMOpaHbl TPUBOIUT
K HM3MEHEHHIO CONPOTHUBIEHMUS TEH30 (IIbe30) PE3UCTOPOB. BBIXOTHON 3IEKTPUUECKUN CHUTHAI
HanpsHKeHUs pazbajiaHca MOCTa, MPONOPLUOHATIBHBIN N3MEPSIEMOMY JIaBJICHHUIO, TOCTYMAET Ha JJIEK-
TPOHHOE YCTPOICTBO MpeolOpa3zoBaresns Uil yCUIIEHHs U peoOpa3zoBaHus B IM(POBOM KOJ 3HAUCHUS
nu3MepsieMoro naeieHus. [l obecriedeHrs 3aJaHHON BBICOKOM TOYHOCTH M3MEPEHUN MPUMEHSIETCS
TeMmIepaTypHas KOMIIEHCAllUs CUTHAJIa YyBCTBUTEIBHOIO JIEMEHTA JIaBJICHHS ITyTeM HU3MEpPEHUS €ro
TEMIIEpPaTypbl C IOMOILBIO JUOAHOTO CEHCOpa.

2.5.8. B suepronesaBucumoit mamsatu (EEPROM) npeoGpasoBatens xpaHATCS KalInOpOBOY-
HbIe KO3 PHUIIUEHTHI, peIHa3HAYeHHbIE JJIS1 BBIYMCICHHS 3HAYEHHs IaBICHUS MUKPOIIPOLIECCOPOM
3JIEKTPOHHOTO YCTpoicTBa. Takke B 3HEPrOHE3aBUCUMON MaMATH MpeoOpa3zoBaTeis XpaHUTCS HH-
dbopmarusi, HEOOXOMMMas ISl HAaCTPOWKU TpeoOpa3oBareseil (YCTAaHOBKM YHWCIIA M3MEPEHHN IS

YCPEIHEHUS U TPATYUPOBKH 110 ITAJIOHHOMY CPEJCTBY U3MEPEHHUS JABJICHUS).
11
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2.5.9. JIns vHOUKAMK U3MEPEHHBIX MPeoOpa3oBaTeeM 3HAUCHUH JTaBJICHHS MPHU IKCILUTyaTa-
IIUU UCTIOJIB3YIOTCSl YCTPOMCTBA OTOOpaKeHUS MH(OPMAIIMK BTOPHUYHBIX MPUOOPOB, MEPEUHCIICH-

HBIX B 11. 2.3.2, mu6o 3kpan [1K.

2.6. MapkupoBKa

2.6.1. MapkupoBka npeobpazoBareneid npousBogutcs B cootBerctBun ¢ 'OCT 26828-86 u
yeptexom HKIK.406233.015-04Ch npennpusiTusi-u3aroTOBUTENS.

2.6.2. Ha Tabnmuke, MPUKPETIICHHOM K TPpeoOpa3oBaTelto, WM HeTIOCPEACTBEHHO Ha KOpITyce
KaX/10T0 Npeodpa3zoBaTessi HAHECEHBI:

- TOBApHBII 3HaK U (UJIM) HAMMEHOBAHME MTPEATIPUATUA-U3TOTOBUTENS;

- yci0BHOe 0003HaueHue mpeoOpa3oBaTeis;

- 3HAK YTBEP)KJICHHsI THUIIA CPEICTBA U3MEPEHHI;

- JMaIa30H U3MEPECHUN;

- HaIIpsKEHUE NTATaHNUs,

- TOPSIKOBBIM HOMEp MpeoOpa3oBaTess 0 CUCTEME HyMEpaluy MpeapUsTUs-U3TOTOBUTEIS;
- T'OJI BBIITYCKA.

2.6.3. MapkupoBKa B3pbIBO3AIIUIIEHHBIX TpeodpazoBareneii [1112-020Ex.
Ha 60okoBoil mOBEpXHOCTH KOpIyca B3pBIBO3AIIUIICHHBIX MpeoOpaszoBarerneit [1/13-020Ex

JOJDKHA OBITh BBIFCPAaBUPOBaHA WM IPHKpPEIUIEHA TaOdMYKa ¢ MapKUPOBKOH B3PBIBO3AIIUTHI
H «0EXiallCT6 X» u yka3zaHsbI:

- JMamna3oH TemIieparyp okpysxkarorien cpeapl (-20 °C<t,<+60 °C);
- MakcUMaibHbII BX0aHO0# TOK li: 100 MA,

- MaKcHMajbHOE BXOaHOe Hanpspkenue Ui: 6 B,

- MaKCHMajbHas BHyTpeHHsst eMKOCTh Ci: 3 MKD,

- MakcuMalibHas BHYTPEHHSS UHIYKTUBHOCTD Li: 0,1 MI'H.

2.6.4.Cnioco0 HaHeceHUs MapKUPOBKH — HETIOCPEICTBEHHO Ha KOPIyC MpeodpazoBaTens Me-
TOJIOM JIa3€pPHOM TPAaBUPOBKH, JINOO METOIOM IIenKorpaduu Ha MOJIUKApOOHATHYIO TUICHKY, HaKje-

MBACMYIO Ha KOPITyC IpeoOpa3oBaTels.

2.7. YakoBka

2.7.1. YnakoBka npousBogutcs B coorBercTBur ¢ [[OCT 23170-78 u obecnieunBaeT MOIHYIO
COXpaHSAEMOCTh IpeoOpa3zoBaTesei.

2.7.2.YrakoBbIBaHUE TPEOOpa3oBaTesei MPOU3BOIAT B 3aKPHITHIX MOMEIICHUSAX MPH TEMIIe-
paType OKpy:Karwoluero Bo3ayxa ot mioc 15 no mmoc 40 °C u otHocuTenbHOM BiaaxxHocTH 80 %
IIPU OTCYTCTBUU B OKPY’KAIOIIEH CpeJie arpeCCUBHBIX PUMECEH.

2.7.3.1lepen ymakoBbIBaHMEM MHTEp(ENCHBI pa3beM W OTBEPCTHE IUTYIEpa 3aKPHIBAIOT
KOJMaukaMHU WM 3ariyliKaMud, OpeJoXpaHsIoMMMU BHYTPEHHIOI MOJIOCTh OT 3arpsi3HEHus, a

pe3b0y — OT MEXaHUYECKUX MTOBPEKICHUI.
12
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3. HMCHOJBb30BAHMUE U3JIEJNN IO HASHAYEHUIO
3.1. HoaroroBka u3aejui K MCIO0JIb30BAHUIO

3.1.1. Ykazanwus mep 6e30macHoCTH

3.1.1.1. Be3omacHOCTh dKCILTyaTallMy MpeoOpa3oBaTeIe 00eCICYNBACTCS:

— UW3OJIALMEH DSJIeKTPUYECKUX IIeTeil B COOTBETCTBUM C HOPMaMH, YCTAaHOBJICHHBIMU B

mi 2.2.12u 2.2.12;
— HAJIeKHBIM KPEIUICHUEM IIPH MOHTaXe Ha 00BEKTE;
— KOHCTpYKILIHEH, 00ecreunBarolel 3aMTy 00CIyKUBAIOIIEro epcoHalla OT CONPUKOCHO-
BEHUSI C ACTAISAMU U Y3J1aMHU, HAXOJAIIMMHUCS 1101 HAPSHKEHUEM.

3.1.1.2. Tlo crocoOy 3anuThl YeJIOBEKa OT MOPAKECHHS JEKTPUIECKUM TOKOM MpeodpazoBa-
Tenu cooTBeTcTBYIOT K Kiaccy |l mo 'OCT 12.2.007.0-75.

3.1.1.3. Ilpu ucopITaHUsIX Mpeodpa3zoBaTeiel JOKHBI coOMoaaThesi TpeboBanus Oezomac-
Hoctu 1o ['OCT 12.3.019-80, a mpu skcrmyarauuu - «lIpaBuna TEeXHHMYECKOM 3KCILTyaTallMu
ANEKTPOYCTAaHOBOK moTpeduteneii» u «lIpaBuia TexHuku 0€30MaCHOCTH MPHU IKCILTyaTaI[MH AJIEKT-
POYCTaHOBOK MOTpeOUTENE» ISl yCcTaHOBOK HanpsikeHueM a0 1000 B, yTBepk/ieHHbIE B yCTaHOB-
JICHHOM TIOPSI/IKE.

3.1.1.4. TIpeoGpa3zoBarenu MOIKHBI OOCITYKHBATHCS IEPCOHATIOM, UMEIOIIUM KBaTH(PUKAIU-
OHHYIO TPYIIIly MO TeXHUKe Oe3omacHOcTH He Hipke Il B coorBeTcTBHM ¢ «[IpaBuinamMu TEXHUKHU
0€30MaCHOCTH MPHU IKCIUTyaTaIlMH AJIEKTPOYCTAHOBOK MOTPEOHTENEH.

3.1.1.5. Tlpu ucnbpITaHUH TPOYHOCTH MU3OJIALUU U U3MEPEHHUH €€ CONPOTHBIICHUS HEOOXOIH-
MO YYUTBIBaTh TpeOOBaHUs O€30MACHOCTH, YCTAHOBJIEHHBIE Ha UCIIBITATEILHOE 000PYI0BaHUE.

3.1.1.6. 3ameny, npucoequHEHHE U OTCOEAMHEHUE MMpeodpa3oBaTeneil OT MarucTpaiei, moi-
BOJISAINX H3MEPSEMYIO Cpey, CIeayeT MPOU3BOIANTE MPU OTCYTCTBHHU JABJICHHUS B MAarHCTPAsiX U
OTKITIOYEHHOM ITUTAHUH.

3.1.1.7. IlpeobpazoBarenu (kpome npeoOpaszoBateneit [1/13-020Ex) nomKHBI 3KCIIITyaTHPO-
BaThCsl BO B3pbIBOOE30MACHBIX MOMEIIEHUSIX.

3.1.1.8. [ns obecrieuenmsi pabOTOCIIOCOOHOCTH TpeoOpa3zoBaTelield B pabodyeM Juana3oHe
TeMIeparyp corjacHo 1. 2.2.17 Heo0X0IMMO UCKIIFOUUTH:

— HaKOIUICHHE M 3aMep3aHue KOHJAEHCaTa BO BHYTPEHHHMX IOJIOCTAX IpeoOpas3oBarelns, a
TaK)kKe BHYTPH COCTMHHUTEILHBIX TPYOOK ¢ Ta3000pa3Hoii paboueit cpeoi;

— 3aMep3aHue, KpUCTaIM3alMio padbouell cpeapl (KUAKOCTH) WM BBIKPUCTAIIIN30BbIBAHNE
U3 Hee OTJENIbHBIX KOMIIOHEHTOB;

— HaKOIUICHHE Ta3a B pabouux KaMepax M3MEpHUTeIbHOro Ojo0ka mpeoOpas3oBatens, oOpa3o-
BaHUe MPOOOK KHUAKOCTU (IIPpU U3MEPEHUH JABJICHUS Ta3a) UK ras3a (Ipu U3MEpEeHUHU J1aB-
JICHUS ’KUJIKOCTH) B COETUHUTENbHBIX TPYOKaX U BEHTUIISX.

13
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3.1.1.9. Ilpwm skcmryatanuu npeodpa3oBaresieid Ha MaruCTpain, OHU JOJDKHBI OBITh Ha/ICKHO
3aKperyIeHbl IPU MOHTaXke Ha 00bekTe. He fmomyckaercs mpu coelMHEHUH ITpeodpas3oBarenei ¢ Ma-
TUCTpaNIbl0 MPUKIIAJBIBATh MEXAaHMUECKHE YCHIIHS K KOPILYCY WJIH 3JIEKTpUUYeckoMy pazbemy. Co-
eIMHECHHE TTPeoOpazoBaTeyiell ¢ MaruCTPaabio CIEIYeT OCYHIECTBIATh C TIOMOIIBIO TA€YHOTO KITIO-
Ya, IPUKJIA/IbIBAs YCUIIHE K MITYIIEPY.

3.1.1.10. IToxcoenquuenue WM OTCOEAMHEHHE KaOeyel oT mpeoOpa3oBareneil HEOOXOIUMO
MIPOU3BOJIUTH MPU OTKIIFOUEHHOM MCTOYHUKE MUTAHUS BTOPUYHBIX TPHUOOPOB.

3.1.1.11. He nomyckaeTcst SKCIUTyaTaIus peodpa3oBareis B CUCTEMAaX, JABJICHHE B KOTOPBIX
MOJKET IIPEBBIIIATh BEPXHEE MpeiebHoe pabodee JaBlICHNUE.

3.1.1.12. He nmomyckaeTcs TNpHMEHEHHE IpeoOpazoBaTeie yUisi W3MEPEHHUs JaBJICHHS Cpel,

arpeCCUBHBIX 10 OTHOIICHHUIO K MaTepraiaM Mpeodpa3oBarelieid, KOHTAKTUPYIOIIMM C TUMHU CPEIaMHU.
3.1.2. BaemHuit ocMOTp

3.1.2.1. Tlpu BHENIHEM OCMOTpE yCTAHABIUBAIOT OTCYTCTBHUE MEXAHHUYECKUX TOBPEXKICHUH,
COOTBETCTBUE MAaPKHPOBKH, IPOBEPSIFOT KOMIUICKTHOCTb.

3.1.2.2. Tlpu Hanumumu AePEKTOB, BIUAIOIMIMX Ha PabOTOCIIOCOOHOCTH IpeobOpaszoBareseH,
HECOOTBETCTBUSI KOMITJICKTHOCTH, MAPKHUPOBKH OINPEACIISIOT BO3MOKHOCTh JATbHEHUIIEro UX IMPH-
MEHEHHUSI.

3.1.2.3. Y kaxzaoro mpeodpa3oBareis MpoBEpAIOT Hannuue nacnopta ¢ ormerkoir OTK.

3.1.3. Ompob6oBanue

3.1.3.1. IIpeoOpazoBaTenu He NMperHA3HAUYEHBI JUIsl IPUMEHEHUS B KaYeCTBE CaMOCTOSITENb-
Horo CU naBieHus, A1t UX ONpOOOBaHMS M SKCIUTyaTallii HEOOXOIMMO HAIIMYHe BTOPUYHBIX TPH-
OOpOB OJTHOTO W3 IMEPEUUCIICHHBIX HUKE BUIOB!

- KanOparop-u3mMepuTens yHupHUIupoanHelx curaioB UKCY-260, UKCY-260Ex;

- MasiorabapuTHblil kanuoparop aasnenus KJM-020, KJIM-020Ex;

- [IK ¢ mpeobpazoBarenem nntepdeiica MUT'P-05U-02.

3.1.3.2. [lyist MHAWKAIMKA PE3yJIbTaTOB U3MEPCHHM TaBJICHUS TIPU OMPOOOBAHKMH M IKCILTyaTa-
LIUH UCTIOIB3YIOTCS CPEACTBAa OTOOPAKEHHSI BTOPUUHBIX PUOOPOB, MEPEUNCICHHBIX PaHee.

3.1.3.3. Jlns mpoBeaeHus: orpoOOBaHUS BBITIOJIHUTE CIETYIOIINE ONEPaLlUu:

- moakmounte npeodpaszoBatens k MCKY-260, UKCY-260Ex ¢ nomomrsto kabens K1 B co-
OTBETCTBHH CO CXEMOH, NMPUBEICHHOW Ha pucyHke 3, Brimounte nuranue WKCY-260,
NKCY-260Ex;

- monkimounte npeodpazosarens k K/AM-020, K/IM-020Ex, BcTaBUB €ro B NPHEMHOE
THe3/10 KaauOparopa JaBJIeHUs 710 COUJICHEHUs! HHTep(EeHCHBIX pa3beMOB U 3aTSIHYB (DUK-
cupymIyto raiiky, Briaounte nuranue KJIM-020, KIIM-020Ex (cxemMa MOIKIIOYCHHS K
KJIM npuBenena B PykoBojctse 1o skcmnyatanuu Ha KJIM-020);

14
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- mnonkimounte npeodpaszosarens k [IK, momcoennauB mHTEpdeiicHbIil kKadenp K2 momxyms
MMUI'P-05U-2 x pa3zsemy npeobpazoparens u coeaunus [IK USB-kabenem K3 ¢ mogynem
MMUI'P-05U-2 B COOTBETCTBUH CO CXEMOM, MpUBEACHHON Ha pucyHke 4. 3amyctute Ha [1K

nporpammy «APM I1/1D», yctaHoBUTE CBsI3b MpeoOpa3oBaTess ¢ KOMIBIOTEPOM M 3aIly-
CTHUTE NIPOLIEyPY U3MEPEHUSL.

K1
X81] XP1 XP2 [ “com”
~<| Uenb Uenb [>-
A +5B +5B A
NA3-020 NKCY-260
nas-020Ex | 2] ©BEC) 9B(C) | B| yKCy-260Ex

C RX RX G
D X X D
| I

K1 — xa6emns mna moakmrodenus kK MKCY-260, UKCY-260Ex

Pucynok 3 — Cxema BHEIIHHX 3JICKTPUYECKUX MOJIKIIOYEHUH Mpeodpa3zoBarene
[13-020, ITA2-020Ex x kanubpaTopy-u3MepHUTeNto YHUPHUITUPOBAH-
ueIx curnanoB UKCVY-260, UKCY-260Ex

K2 mini USB B USB A
> MUTP-05U-2 MK
xs1|

~<<| LUenb K3

A +5B Mopaynb uHTEepdENCHbIN C
nﬂ,3-020 B| 0B (SG) ranbBaHW4EeCKOW pa3Bsa3Kon

C RX

D TX K3-USB-kabenb (USB-A, mini USB-B)

I

PucyHnok 4 — Cxema BHEHUTHUX AJIEKTPUUYECKUX MOJKIIIOUEHUI npeoOpa3oBareneit
IT2-020 k USB-nopty 11K
3.1.3.4. TIpoBepbTe pabOTOCIIOCOOHOCTH TPeodpa3oBaTeIIs MPHU HYJICBOM H30BITOYHOM JIaB-

JIEHUM Ha BXOJie LITylLepa o Haiuuuio nokazanuil Ha aucmiesx UKCY-260, UKCY-260Ex nnu
KJIIM-020, KJIM-020Ex wiu I1K, a umeHHo:

- mynsa — nus mogeneit 100, 110, 120, 130, 150, 160, 170, 180, 190, 350;

- 3HaYeHus1 aTMocdepHoro nasnenus — it mogeneit 030, 050, 060.

3.1.3.5. TloaxmouuTe mITymep npeodpa3zoBaressi K HICTOYHUKY CO3JIaHHS TaBICHUSI.

3.1.3.6. IIpoBepbTe paboTOCOCOOHOCTH Mpeodpa3oBaTels, U3MEHss U3MEpsieMoe J1aBJIeHHE
OT HIDKHETO JI0 BEpXHero npenena uamepenuit. [Ipu sTom Ha qucmiesx kanuOparopos u skpane [1K

JOJIKHO Ha6J'IIOJIaTBC$I H3MEHEHHE ITOKa3aHuI HU3MEPACMBIX }IaBHeHI/Iﬁ BO BCEM aAuaIria3oHe.
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3.1.4.MonTax npeoOpazoBareneit

3.1.4.1. ITIpeoOpazoBareny AOMYCKAETCS YCTaHABIMBATH HA IMOCAI0YHOE MECTO B JHOOOM I10O-
JIOXKCHHUHU, YIOOHOM JUTSI X MOHTa)Ka U JICMOHTaXa.

3.1.4.2. Tlpu BBIOOpE MecCTa YCTAaHOBKHM IpeoOpa3oBaTeiIeii HEOOXOAMMO yUHUTHIBATH CIICTY-
fomiee:

— MeCTa yCTaHOBKH IpeoOpazoBaTesiell TOJDKHBI 00ecTieunBaTh yIO0OHBIC YCIOBUS IS DKC-
TUTyaTaluy U 00CITy>KUBAHHUS,

— TemImeparypa, OTHOCUTENIbHAs BIAKXHOCTh OKPYXKAIOIIEro BO3/ayXa, MapaMeTpbl BUOPAIIHHI
HE JIOJDKHBI MPEBBIIIATh 3HAYCHUH, yKa3aHHBIX B pazjene «TexHuueckue xapakTepucTu-
KM HACTOSIIIETO PYKOBOJICTBA,

— HaNpsHKEHHOCTh MAarHUTHBIX TMOJIEH, BBI3BAHHBIX BHEIIHMMU MCTOYHHUKAMHU MEPEMEHHOIO
toka yactoroi 50 I'm, He mospkHa npeBbimath 400 A/m.

3.2. Ucnoab30BaHue mpeodpa3oBaTeliei

3.2.1.Tlepen HauaoMm paboTHl yOenuTech B COOTBETCTBUH MOAKIIOUCHHS MTpeoOpa3oBaTenen
cXeMaM, ITPUBEACHHBIM Ha PUCYHKAX 3 WM 4, a TaKkKe YCIOBHAM, U3JI0KEHHBIM B 1. 3.1.

Hpeo6pa30BaTeJm I'OTOBBI K pa60Te Cpa3y Mo BKIIFOYCHHUIO JJICKTPUYCCKOI'O ITUTAHUA.
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4. METOJUKA ITOBEPKH

4.1. TloBepky mpeoOpa3zoBaTeneil MPOBOIAT OpraHbl ['oCymapcTBEHHON METPOJIOTHYECKOM
ciyx0bl win npyrue akkpeautoBanubeie 1o 1P 50.2.014-2002 Ha mpaBo MOBEpKH OpraHU3aAIUU.
TpeboBanust Kk opraHu3alny, MOPSAAKY IPOBEIECHUS MOBEPKH U (OpMa MPEACTABICHUS PE3YNIbTa-
ToB noBepku onpenaenstores [IP 50.2.006-94 «I"CU. TloBepka cpenctB uaMmepennii. Opranuzamnus
U TOpSAOK mpoBeneHUs» U nokymeHtoM «lIpeobpasoBarenu naenenus sranonusie [1/13-020,
[MA2-0201. Mertoauka noBepku. HKIK.406233.015-03MI1», yTBEep>KACHHBIM B YCTaHOBICHHOM
HOPSJIKE.

4.2. MexXnoBepoyYHblil HHTEpPBAJI COCTABIISAET

—OJIMH I'oJ - 11 KOJOB Kitacca Tounoctu AQ, A, B;
—JIBa TOJIa - JUIs Koja Kiracca ToaHocTH C.
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5. TEXHUYECKOE OBCJIIY KUBAHHUE

5.1. Texauveckoe oOCTY)KHMBaHHE MPEOOPA30BATENCH CBOJUTCS K COOJIOICHUIO TIPABHIT KC-
TUTyaTaluy, XpaHSHUS U TPAHCTIOPTUPOBAHHUS, U3JI0KEHHBIX B HACTOSIIEM PYKOBOACTBE IO IKCILTY-
aTalyy, CBOCBPEMEHHOM yCTPAaHCHHH BO3HUKAIOIIUX HEUCIPABHOCTEH, IPOBEICHHUIO MPOQHIAKTHU-
YECKHX OCMOTPOB, MIEPHOAMYECKON TIOBEPKH U, TIPH HEOOXOJMMOCTH, TIEpeKaInOpOBKe.

5.2. [IpodunakTuyeckre OCMOTPHI IPOBOASTCS B MOPSAKE, YCTAHOBICHHOM Ha 0OBEKTaxX 3KC-
IUTyaTaluy npeodpa3zoBaresieil, HO He peke JABYX pa3 B IOJ] U BKIIOYAOT:

— BHEIIHUH OCMOTD;

— MPOBEPKY TEPMETHUYHOCTH CUCTEMBI (TIPU HEOOXOIUMOCTH );

— TPOBEPKY MIEKTPUUYECKOTO COMPOTUBIICHUS U30JISAIINH;

— MPOBEPKY NPOYHOCTH KPETUICHUS MTPH MOHTaXe (IIPH MCIIOIB30BAHUH MPeoOpa3oBareneii B

KadecTBe camocrositeabHoro CH naBieHus);

— TpoBepKy (HYHKIIMOHUPOBAHUS,

— KOPPEKTHUPOBKY HYIIS.

5.3. [lepuoanyeckyro MOBEPKY MpeoOpa3oBaTeieii MPOU3BOIAT HE PEXe OIHOTO pa3a B TOJ
(mns xonoB kimacca rounoctu A0, A, B), nBa roga (nis kona kinacca To4HoCcTH C) B COOTBETCTBUU C
nokymenToM «lIpeobpazoBarenu nasienus stanonusie [1713-020, [T13-0201. MeTtoauka moBepKH.
HKI7K.406233.015-03MII», yTBepKI€HHBIM B YCTAHOBJIEHHOM IMOPSIKE.

5.4. TlpeoOpazoBaTeni C HEUCITPABHOCTSAMH, HE MOMJICKANTUMHI YCTPAHESHUIO TP POdUIaK-

THYECKOM OCMOTPE, WM HE MPOIIECAIINE NEPUOAUYECKYIO IOBEPKY, MOJICKAT TEKYIIEMY PEMOHTY.

5.5. ObecneyeHne B3pbIBO3AIMTHI PH MOHTAKE U IKCILIyaTalMH

5.5.1. MoHTaX ¥ 3KCIUTyaTalys B3pPhIBO3AIMUIICHHBIX mpeodpazopareneii [1/13-020Ex mpo-
M3BOMSTCS B COOTBETCTBHH C HACTOSIIMM PYKOBOACTBOM 10 dKcruryaranuu, 'OCT 30852.13-2002,
I'OCT 30852.16-2002, TOCT 30852.18-2002.

5.5.2. B3prIBo3amuiieHHbIe TPeoOpa3oBaTeIN MOTYT IIPUMEHSITHCS BO B3PBIBOOIIACHBIX 30HAX
MTOMENICHWH M HAPYXHBIX YCTAaHOBOK B COOTBETCTBHHU C YCTAaHOBJICHHOW MapKHPOBKOW B3pPHIBO3a-
IIUTHl BTOPHYHBIX IPUOOPOB, UCTIOIB3YEMBIX COBMECTHO C MPEOOpa30BaTENSIMU U MTEPEUNCICHHBIX
B 1. 2.3.2, c cobmoaeHneM TpeboBaHuil neicTByromux «[IpaBmin ycTpoicTBa JIEKTPOYCTaHOBOKY
(ITYD rnasa 7.3), TOCT 30852.13-2002, «IIpaBui 3KcmiiyaTalldu 3JIEKTPOYCTAaHOBOK MOTpeOUTe-
nei» (II23I1 rmaBa 3.4) u pyKOBOJCTBA MO AKCIUTyaTallMd, HHCTPYKIIUUA TI0O MOHTaXY JIEKTP0o00o-
PYIOBaHUs, B COCTaB KOTOPOTO YCTaHABIMBACTCS MPEOOPa30BaTEIb.

5.5.3.T1pm skcmnyarauu nmpeodpazoBaresiell HEOOX0AUMO MPUHUMATh MEpPbI 3alUTHI OT Mpe-
BBILICHUS TEMIIEPATYPhI MPeoOpa3oBaTesst 1 BTOPUYHBIX MPHOOPOB BCIEACTBHE HAarpeBa OT U3Me-

psieMoii cpeibl Bblle 3HAUYEHUs, JOMYCTUMOTO J1Jisl TeMIepaTypHoro kiacca T6.
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5.5.4.Tlepen MOHTa)XOM B3pBIBO3AIIMIICHHbIE MPE0OpPa30BaTEIi COBMECTHO C BTOPUYHBIMU
B3pBIBO3AIIMIIEHHBIMA NPUOOPaMHU JOJKHBI OBITH OCMOTpEHBI. IIpu 3TOM HEoO6X0aMMO OOpaTUTh
BHUMaHME Ha:

— IpenynpeauTeabHble HAIIUCH, MAapKUPOBKY B3pBIBO3AIIUTHI U €€ COOTBETCTBUE Kiaccy
B3PBIBOONACHOM 30HBIL;

— OTCYTCTBUE HNOBPEXJICHUI KOPIYCOB U 3JIEMEHTOB Pa3beMHbIX COEIMHEHHH IpeoOpa3oBa-
TeJIel ¥ BTOPUYHBIX IPUOOPOB,;

— COCTOSIHHE U HAaJIe)KHOCTh 3aBUHYMBAHUS JIEKTPHUUECKUX KOHTAKTHBIX COCIMHEHUH U 3Jie-
MEHTOB MEXaHUYECKOI'0 KPEIUICHHUS.

5.5.5.MoHTax B3pbIBO3AIIMIICHHBIX IpeoOpa3oBaTeneil JOJKEH MPOU3BOAUTHCS B COOTBET-
CTBHMHM CO CXEMaMH 3JIEKTPUUECKUX MOJKIIOYECHUH, IPUBEICHHBIX HAa PUCYHKAX 3 U 4.

5.5.6. O0ecnieuenne B3pbIBOOEC30MACHOCTH TPH IKCIUTYaTAI[H JOJKHO MIPOBOIUTHCS JTUIIAMH,
M3YYUBIIMMHU HACTOSIIMK pa3/ie’ PYKOBOACTBA IO IKCIUTyaTallMd M MPOLISIIIMMU HEOOXOAUMBIN
uHCTpyKTax. Ilpu s3KcmryaTanuu B3pbIBO3AILMIIEHHBIX NTpeoOpa3zoBaTeieid U B3PbIBO3ALIUILEHHbBIX
BTOPUYHBIX IPUOOPOB BBIMOIHAIOTCS BCE MEPONIPHUATHS 110 TEXHUKE 0€30M1aCHOCTH B IIOJIHOM COOT-
BETCTBUU C TPeOOBAHUSMH IJ1aBbl 3.4 «DIEKTPOYCTAaHOBOK BO B3pbIBOOINAcHBIX 30Hax» [I1D3I1. ITpu

NPOGUIAKTUIECKUX OCMOTPAX BBITIOIHAIOTCS BCE TPEOOBAaHUS PabOTHI BHEIIHETO OCMOTpA:

— HAQJICKHOCTH 3a3€MJICHHSI MATUCTPAIH, K KOTOPOH M0ICOETMHEHBI TPE00pa3oBaTe;

— OTCYTCTBHE MOBPEXKIACHUN Ha KOpITycax nmpeoOpa3oBareneil 1 BTOPHUHBIX TPUOOPOB,;

— OTCYTCTBHE MOBPEXACHUM COCTUHUTENBHOTO Kabess npeodpazoparens ¢ UKCY-260Ex;

— HaJIeKHOCTh KpeIUieHus mpeoOpaszoBatens B coeunutensHoM ruesne KJIM-020Ex.

HepI/IOHI/IqHOCTI) HpO(i)I/IJ'IaKTI/IquKI/IX OCMOTPOB YCTaHABJIMBACTCA B 3aBUCUMOCTH OT YCJIOBI/Ifl
SKCIUTyaTaluu npeoOpa3oBaTesiell COBMECTHO C BTOPUUHBIMU ITPHOOpaMHU.

5.5.7. DkcrmyaTanus npeoOpaszoBareneil ¢ HOBPEXIEHUSIMU U HEUCIPABHOCTSMU 3alpenaeTcsl.

PemoHT B3PBIBO3AIIHUIIICHHBIX npeo6pa30BaTeneITI BBITTOJIHACTCA Opl"@.HPI38.I.IPICI’I-

M3roToBHUTENEM B cooTBeTCTBHH ¢ TpeboBanusmu ['OCT 30852.18-2002.
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6. XPAHEHMUE

6.1. YcioBusi xpaHeHus mpeoOpa3zoBaresieil B TPAHCIIOPTHOM Tape Ha CKJIaJe M3TOTOBUTENS H
MOTpeOUTENS JOKHBI COOTBETCTBOBATH yciioBusiM 1 mo 'OCT 15150-69.

B Bo31tyxe He T0JKHBI IPUCYTCTBOBATh arpeCCUBHBIE MPUMECH.

6.2. Pacrionoxenue npeoOpas3oBaTeneil B XpaHWINIIAX JOHKHO 00ecreuynBaTh CBOOOIHBIN 10-
CTYII K HUM.

6.3. IIpeoOpa3oBarenu cienyeT XpaHUTh Ha CTEJUIaXax.

6.4. PaccTosHue MexIy CTEHaMH, MOJOM XpaHWIUIIA U MpeoOpa3oBaTesIMU J0JKHO OBITh HE

menee 100 mm.

7. TPAHCIIOPTUPOBAHUE

7.1. IlpeoOpa3zoBaTenn TPAaHCTIOPTUPYIOTCSI BCEMU BUAAMHU TPAHCIIOPTA B KPBITBIX TPAHCIIOPT-
HBIX cpenacTBax. KpemseHue Tapsl B TPAaHCHOPTHBIX CPEACTBAX JOKHO MPOU3BOAUTHCS COTJIACHO
IIpaBUjIaM, AEUCTBYIOLIMM Ha COOTBETCTBYIOLINX BUIAaX TPAHCIIOPTA.

7.2. YcnoBus TpaHCHIOPTUPOBaHUS MpeoOpazoBaresiei JOJKHBI COOTBETCTBOBAThH YCIOBUSIM 5
o I'OCT 15150-69 nmpu temnepatype okpyskaromero Bozayxa ot munyc 50 no mmoc 60 °C ¢ co-
OJI0ZICHHEM Mep 3aIUTHI OT YAApOB U BUOpAIIHIA.

7.3. TpancniopTupoBaTh peoOpa3oBaTeu CIEAYET YIIaKOBAHHBIMU B TAKETHI WX MOIITYYHO.

TpancnoptupoBaTh npeoOpa3oBaTeny B KOPOOKaxX CleayeT B COOTBETCTBUHU C TPEOOBAHUSAMHU

I'OCT 21929-76.

8. YTUIU3AL U

8.1. IIpeobOpazoBaTenn HE COJEPKAT BPEAHBIX MATEPUAIOB M BEIIECTB, TPEOYIOIMINUX CIEIH-
AJIBHBIX ME€TOJI0B YTUJIM3allUH.

8.2. Ilocne oxoHYaHUs CpOKa CIyXObl mpeoOpa3zoBaTeNy MOABEPraloTCI MEPOMPHUITHIM IO
MOATOTOBKE M OTIpaBKe Ha yTuiuzanuio. [Ipu 3TOM cienyeT pyKOBOJCTBOBATHCS HOPMATHUBHO-

TEXHUYCCKMMU NOKYMCHTAMM 110 YTUJIW3alluU, IPUHATBIMHA B 3KCHJ’IyaTI/Ip}IIOHIeI\/’I OpraHu3anyu.
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IMpuaoxenne A
(pexoMeHayeMoOe)

Cxema noakJioueHus npeodpazoBaresieil Mpu MoBepke
K 3TAJIOHHOMY cpeacTBy usmepenuii (CHU) naBJienust

JTajIoHHOE
cu

Hudposoii
KOJl

% T113-020 K

\ 4

MMI'P-05U-2 »

<
<

X IIutanue +5B

HcTouHnk
JaBJIEeHUA

Pucynok A.1 — Ilpu nogkmouenun npeodpaszopareneid k USB-mopty koMmmbroTepa

9TaJIOHHOE
(0]
P Liugposoii kox Kaano-
» 11/13-020 » PaTop
JAaBJICHHUS

X IIutanue +5B

N

HUcTouHNK
NaBJIeHUHA

Pucynok A.2 — Ilpu noaximoueHnn mpeodpasoparesiell K KamOpaTopy JaBiIeHUs
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INPUJIO)KEHUE b

[Tpumeps! 3anucu 0603HaYeHUSI TIPeoOpazoBaTes MpU €ro 3aKa3e U B JOKYMEHTAIUU APYroil
MPOTYKIIUH:

IIpeodpasoBareas [1J13-020 - O, - AU - 190 - A - IO - K1 - TV 4212-122-13282997-2014
1 2 3 4 5 6 7 8

1. Tun mpuGopa
2. Bug ucnonsenus (tabnumna 4):

— OOIIETPOMBIIIIEHHOE - —
— B3pPBIBO3ALIUIIICHHOE - Ex
— KUCTIOPOJHOE -0y

ba3zosoe ucnoanenue - 05W€I’ZDOMblLl/Ul€HHO€

3. Kon Buna nasnenus (tabmuna 1):

— U30BITOYHOE - AN
— abCcoMmoTHOE - 1A
— U30BITOYHOE — pa3peIKEHHE - INB

4. Kox monenwu (tabnwuma 1)
5. Kon xnacca TounocTu (tabmuna 1)

-A0

-A

-B

-C

bazoeoe ucnonnenue - B
6. Monyns untepdeiicapiiit MUI'P-05U-2 miis nonkmtouenus k I1K + nuck ¢ mporpaMMHbBIM
obecnieuenueM «APM I1/12» (no 3aka3y) - 110;

7. Kabens unrepdeticusiit s noakmodenus kK UKCY-260 (no 3aka3zy) -K1;
8. Texumueckue ycnoBust TY 4212-122-13282997-2014.
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