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1. BBEJJEHUE

1.1. PykoBOACTBO MO 3KCITyaTallUM COJAEPKUT CBEICHHUS O KOHCTPYKIIMH, MPUHLIMIE JEH-
CTBUSI, XapaKTepUCTUKaxX MpeoOpasoBaresneil naBiaeHus stanoHHbx [1/13-020 u yka3zanus, HeoOxo-

JIMMBIE JIJTS IPaBUIILHOM M 0€301MacHON IKCIUTyaTalluy IpeoOpa3zoBaTeseii.

2. OIIMCAHUME U PABOTA

2.1. Haznayenne usaesnii

2.1.1. TIpeobGpa3zoBaTenu nMpeaHa3HAYCHBI IS U3MEPEHUH M HEMPEPHIBHOTO MPeoOpa3oBaHUs
3HAYEHUH aOCOJIIOTHOIO U M30BITOYHOTO JAaBJICHUS JKUIAKOCTEH U ra30B, a TAKXKE Pa3peKeHUs ra30B
B IIU(POBOY BBIXOJHOMN CUTHAII.

2.1.2. TIpeobpa3oBarenn MOTYT HCIIOJIb30BATHCS:

— B COCTaBe KaJuOpaTOpOB JaBJIEHUs IIPU KaIMOPOBKE, IOBEPKE MU3MEPUTEIbHBIX IIpeodpa-

30BaTesel JaBiIeHHUs] U MAHOMETPOB B YCIOBUAX 3KCIUTyaTalluH;
— B COCTaBE aBTOMATU3UPOBAHHBIX [MOBEPOYHBIX WM M3MEPUTENIBHBIX J1a0OPaTOPHBIX YCTaHO-
BOK;

— B KayecTBE BBHICOKOTOYHOI'O CpPEACTBAa M3MEPEHUH AaBlIeHMs JUIsl pabOThl B CUCTEMaX aB-
TOMAaTHYECKOI0 KOHTPOJISI, PEryJIUPOBAaHUS U YIPABJIECHUS TEXHOJIOIMYECKHMMHM Ipoliecca-
MU B pa3IMYHbIX 001aCTAX MPOMBILIUIEHHOCTH.

2.1.3. TlpeobOpa3zoBaTenu mMoryT ObITh moakatoueHbl kK USB-mopty kommbiorepa (ITK) mis
00pabOTKM U MHIUKAIIMKM U3MEPEHHBIX 3HAUCHH JaBlIeHHH, HACTpOHKU npeoOpa3oBaTeneil. Cxembl
BHEUIHUX D3JIEKTPUYECKUX MOJKIOYEHUH IpeoOpa3oBareneil NMpHUBEAEHbl Ha pUCYyHKax 3, 4 u
PUCYHKAX IPWIOKEHUS A.

2.1.4. Mopenu npeoOpa3oBareneil OTIIMYAIOTCS METPOJIOTHYECKMMHU XapaKTEPUCTUKAMH B CO-
OTBETCTBUM ¢ Tabmuuei 1.

2.1.5. TIpeobpa3oBarenu BBIMYCKAIOTCS KaK B OOIICTTPOMBIIUICHHOM, B3pPBIBO3AIIUIIICHHOM,
TaK U B KUCJIOPOJIHOM HUCIIOJIHEHUH.

2.1.6. IlpeoOpazoBarenu He MUMEIOT CAMOCTOSITEILHOIO NMPUMEHEHUS U SKCIUTyaTHPYHOTCS
COBMECTHO C BTOPHMYHBIMU MPUOOpaMU: KaJIMOpaTOpOM-U3MepUTENeM YHU(PUIMPOBAHHBIX CHTHA-
noB UKCY-260, manorabapuraeim kanudpatopoMm aasienus KJIM-020, a raxxe c T1K.

2.1.7. B3speBozammierabie npeoOpazoBatenu [1]19-020Ex uMeroT BuA B3pHIBO3AIIUTHI
«UCKpOOe3omacHasi  JIEKTPUYECKas IIeMb»  ypPOBHS  «id», MAapKHPOBKY  B3pPBIBO3AIIUTHI
E OExiallICT6X, coorBerctBytor TpeboBanmsm ['OCT 30852.0-2002, 'OCT 30852.10-2002.
B3peiBozamuiiennsle npeodpaszoBatenu 11J]19-020Ex npenHazHaueHsbl Uisl IPUMEHEHUS BO B3pbI-
BOOIIACHBIX 30HaX TOJIBKO COBMECTHO C B3PbIBO3AIIUIIEHHBIMU BTOPUUHBIMU NTPUOOpPAMH U B COOT-
BETCTBUU C YCTaHOBJICHHOW Ha HUX (IpeoOpa3oBaresiiXx M BTOPUYHBIX MPUOOpPax) MapKHUPOBKOH

B3pBIBO3AIIUTEL. B3priBozamumiennsie nmpeodpazosarenu [1[13-020Ex cooTBETCTBYIOT TpeOOBaHU-
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am TP TC 012/2011 m npyrux HOpPMAaTHBHBIX JOKYMEHTOB, PErIaMEHTHPYIOIUX MPUMEHEHHE
AIIEKTPOOOOPYIOBAHUS BO B3PHIBOOIIACHBIX 30HAX.

2.1.8. T1J12-020 xmaccudumupyrores B coorBerctBur ¢ ['OCT P 52931-2008 cnemyronium
obpazom:

— MO0 HAMUYUI0 MH()OPMAIMOHHOW CBSI3M MpeJHA3HAYEHBI Ui MHPOPMAIIMOHHON CBS3H C
JIPYTUMU U3JICTUSIMU;

— 110 BUJly SHEPTUU HOCUTEJIS CUTHAJIOB B KaHAJIE CBSA3U SIBIISIOTCS 3JIEKTPUUECKUMU;

— B 3aBUCHMOCTH OT IKCIUTyaTallMOHHOW 3aKOHYCHHOCTU SIBIIAIOTCS HM3JCIUSAMU TPETHETO
MOPsI/IKA;

— MO YCTOWYMBOCTH K KJIMMATHYECKHUM BO3JEHCTBUSM COOTBETCTBYIOT rpynmne C4, HO mpHu
TeMIepaType okpyskarouero Bozayxa or munyc 20 no mitoc 60 °C;

— TI0 YCTOMYMBOCTH K BO3JICHCTBUIO aTMOC(HEPHOTO AaBICHHU COOTBETCTBYIOT rpymme Pl;

— 0 YCTOMYMBOCTU K MEXaHHUUYECKUM BO3JICHCTBUSAM COOTBETCTBYIOT Ipyriie ucronHeHust N4.

2.1.9. I1JI2-020 otHOCSATCS:

— B 3aBHCHMOCTH OT KOHCTPYKTHUBHOT'O UCIIOJIHEHHS — K U3IEJIHIM €AMHOW KOHCTPYKLINY;

— 110 YUCILy Tpeo0pa3yeMbIX BXOJHBIX CUTHAJIOB — K OJIHOKAHAJIbHBIM.

2.1.10. B cootBerctBum ¢ [[OCT 14254-96 creneHp 3amuThl OT MOMAlaHUs BHYTPh KOpITyca

[1/12-020 TBepaBIX Te, MBUTA U BOLI - |P54.

2.1.11. B npeoGpa3zoBaresx MpeIyCMOTPEHA 3alliTa OT 0OpaTHON MOJIIPHOCTH MUTAIOIIETO

HAIPS>KCHU.

2.2. TexHuveckue XapaKTepUCTHKH

2.2.1. O6o3HaueHus Mojenel mpeoOpa3oBaTenei, Tuana3oHbl U3MEPEHHIA JaBICHUS, MPEIEITbI
JIOMYCKAaeMOi OCHOBHOM MOTPENIHOCTH (y) M3MEPEHUi, a TakKe MaKCUMaJIbHOE JIaBIICHHE COOTBET-

CTBYIOT yKa3aHHbBIM B Tabnumax 1, 2 u 3.
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Tabnuua 1 — OCHOBHBIE METPOJIOTHUECKUE XapaKTEPUCTUKU

Bun . [Ipenensr nomyckaemoit
Monaenb U3MEPSEMOro Jluanason usMepeHui OCHOBHOW INPUBEICHHON
JIaBJICHUA 0 %
JTaBJICHUS MoTpentHocTH y, %, 1pu 3akasze

010 ot 0 10 10 kI1a +0,05; +0,1

030 ot 0 1o 120 kIla

040 ot 0 1o 250 kIla

050 AGcomoTHOE ot 0 1o 600 kIla . . .

060 ot 0 10 2,5 Mna +0,02; £0,03; +0,05; 0,1

070 ot 0 1o 6 MIla

080 ot 0 10 16 MIla

110 ot 0 10 6,3 klla +0,03; +£0,05; +0,1

120 ot 0 no 16 kxlla

120E ot 0 1o 40 klla

130 ot 0 1o 100 xIIa

140 ot 0 1o 250 xIIa

*

128* N306ITO4HOE (()); (()) f{g 26,050 I\I/}gz; £0,02: £0,03: £0,05: £0.1

170 ot 0 1o 6,0 MlIla

180 ot 0 10 16 MIla

190* or 0 no 60 MIla

190E ot 0 10 100 MIla

310 ot -10 go 10 kIla +0,05; +0,1

320 H305srTOuHOE- ot -40 o 40 kIla

340 paspekeHue ot -100 o 160 xIla +0,02; £0,03; £0,05; +0,1

350* ot -100 mo 600 kIla

[Ipumeuanue - * Ilpu 3aka3ze npezenbl 10MycKaeMOi OCHOBHOM MPUBEACHHOM MOTPEITHOCTH Y, Y%,
YKa3bIBAIOTCS B BUJIC MHJICKCOB Mojienu (cM. Tabmuity 2 u [lpunoxenue b).

Ta6mmma 2 — [Ipenensl qomyckaeMoil OCHOBHOW NMPUBEJCHHOM MOTPEITHOCTH, Y, %0

[Ipenens nomyckaemoi 3HaueHue
OCHOBHOU npuBeAeHHON | Haekc /P/ 1 1 /P/ 1 1 P/
IOrPEINHOCTH, ¥, %, TIpu | Mofemu | 1> > —> > —>
3aKase I:)BMAX 2 2 PBMAX 3 PBMAX
P/
+0,02 A0 +0,02- +0,01
BMAX
P/
+0,03 A +0,03- +0,01
PBMAX
P/
+0,05- +0,015
+0,05 B Pouix
+0,05*
I[P/
+0,1- +0,03
+0,1 C Poriax
+0,1%*
[Ipumeuanus
1 Ppmax — Bepxnumii npenen uzmepenni I[1713.
2 P — u3MepeHHOE 3HAYCHUE JTaBICHHUS.
3 * Jlnsa momenm 010.
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Tabnuna 3 — [Ipenensl qomyckaeMoil OCHOBHON abCONIOTHON MOTPEUTHOCTH

[Ipenensl gomyckaeMoi 3HaueHHe
OCHOBHOM NpuBeeHHOH | Muaekc
MOTPEUTHOCTH, Y, %, TIpU | MOJEIN 1> [P/ 23 £> e/ 21 l> [P/
3aKa3eC PBMAX 2 2 PBMAX 3 3 PBMAX
+0,02 A0 | £0,02:/P/-107 +0,01- P, 107
+0,03 A +0,03:/ P /-1072 +0,01- Py, 107
+0,05-/ P /-1072 +0,015-P,,,,, -1072
0,05 B 0,05-/P/-10 5 , MAX
+(0,05-P,,,,,-107°) *
+0,1- 102 +0,03-P .1072
0.1 C 0,1:/P/-10 | , P MAX
+ (0!1' PBMAX -10 )*
[Ipumeuanus
1 Pgpax— Bepxuuii npeaen uzmepennit [1J13.
2 P —u3MmepeHHOe 3HaYCHUE JIaBIICHHUS.
3 * Jlnsa mopenu 010.

2.2.2. Bapuanus BBIXOJTHOTO CHTHAJIA TIpeoOpaszoBaresei He npepbimaet 0,57.
2.2.3.1Ipeobpa3oBaTeny yCTOWYUBBI K BO3JECHCTBUIO CHHYCOHMIAIBHBIX BHUOpPAIMA BBICOKOM

4acTOTHI (C YacTOTOM nepexoa ot 57 1o 62 ') co cienyomuMy napameTpamu:

— YacToTra 5..80 T
— aMIUIMTyJla CMEIIEHU ISl 4aCTOTHI HMKE YaCTOTHI IEPEX01a 0,15 mm;
— aMIUIATYJa YCKOPEHHUsI I YaCTOTHI BBILIE YACTOTHI EPEX0/1a 19,6 M/c?.

2.2.4. ]lonionHUTENbHAs TOTPELIHOCTh, BbI3BAaHHAS BO3CHCTBUEM BHOpALMU C apaMeTpamH,
YKa3aHHBIMHU B I1. 2.2.3, HE MPEBBIIIACT .

2.2.5. JlonoyiHUTENBHAST TIOTPEITHOCTh MPeoOpa3oBareseii abCOMOTHOTO JaBIICHUs, BBI3BaH-
Hast U3MEeHeHrneM atMocdepHoro masneHus Ha 10 klla (75 MM pT.CT.) OT YCTaHOBUBIIETOCS 3HAYC-
Hus B ipenenax ot 84 go 106,7 kI1a (ot 630 go 800 MM pT. cT.), He mpeBbImaet 0,2 .

2.2.6. JlomonHuTENBHAS TOTPELITHOCTH MTpeodpa3oBarTeneil, BhI3BaHHAS U3MEHEHHEM TeMIlepa-
TYPBI OKPYKAIOIIET0 BO3ayXa OT HopMaibHoU (23+2) °C 1o m000# TeMIiepaTyphl B IIpejiesiaX 3Ha-
4yeHui pabounx TemnepaTyp Ha Kaxasle 10 °C u3meHeHus: TeMieparypsl, He npesbimaet 0,5y.

2.2.7.BpeMsi yCTaHOBIICHUsI BBIXOJIHOTO CHUTHAJIa mpeoOpa3oBaTesiell Mpu CKadKoOOpa3HOM

M3MEHEHHUH JaBlieHus, cocTapistoniem 90 % nuanazoHa usMepeHui, onpenensercs no popmyiie

t,., 209N, (1.2)

rae  ty.m —BpeMs yCTaHOBJIEHHs BBIXOJHOIO CUTHAIA, C;
N — KOmM4ecTBO yCpeAHEHUM, MpUHUMAloIee 3HaueHus oT 1 10 23.
KonmuaectBo ycpennenuiit N ycraHaBIMBACTCS ¢ MOMOIIBIO IPOTPAMMHOTO 00€CTICUCHHS
«APM I11D».
3aBojickas ycraHoBka - N=3.
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2.2.8. DnexkTpuyeckoe MUTaHUE MpeoOpa3oBaTeieil OCYLIECTBIAETCS CTAOUIU3UPOBAHHBIM
HaIPSHKEHUEM IIOCTOSHHOIO TOKAa HOMMHAJIBHOW BEJIUYMHOU 5 B OT BHYTPEHHHMX MCTOYHUKOB Cle-
JIYIOIUX YCTPOUCTB!

— anekrporHoro 6oka MKCY-260, UKCY-260Ex (mipu padote ¢ UKCY-260, UKCY-260EXx);

— anekTpoHHoro 6inoka K/IM-020, K/IM-020Ex (npu padote ¢ K/IM-020, K/IM-020Ex);

— wmoxayns uarepdericaoro MUI'P-05U-02 (mipu padore ¢ [1K).

2.2.9. Tlotpebnsemas MOIIHOCTH IIpeoOpa3oBarenel - He 6osee 0,05 Br.

2.2.10.IIpeobpazoBaTeny MPOYHBI M T€PMETHYHBI MIPHU HCIIBITATENBHBIX TABICHUSX, YKA3aH-
HBIX B Tabnuie 1.

2.2.11. N3onnus 3NEKTPUYSCKHUX TeNei mpeoOpazoBaTesieii OTHOCHTEIBHO KOPIyca BBIICP-
KMBAET B TeUeHHE | MMUH JefCTBHE MCHBITATEIHHOIO HANPSXKEHUS MPAKTUYECKU CHHYCOHaIbHON
dbopMbl yacToToit ot 45 1o 65 I':

— 500 B npu Temmieparype okpyxaroiiero Bozayxa (20+5) °C u OTHOCHUTEIBHON BJIAXKHOCTH
ot 30 10 80 %;

— 300 B npu Temmieparype okpyxaromiero Bozayxa (35+3) °C ¥ OTHOCHUTEIBHOU BJIAXXHOCTH
(95+3) %.

2.2.12. ConpoTUBJICHUE H3OJIAIUU JICKTPUUECKUX IIeneld mpeoOpa3oBareieii OTHOCUTEIBHO

KOpITyca IpY UCIBITATENbHBIX HanpsbkeHusax 100 B He menee:

— 20 MOw nipu TemriepaType okpyxatoriero Boayxa (20+5) °C 1 OTHOCUTENBHOW BIIAYKHO-
ctu ot 30 1o 80 %;

— 5 MOM npu BepxHEM 3HaYCHUU paboyeil TeMnepaTypbl OKPYIKaIOIIETO BO3yXa U OTHOCH-
TenbHOU BaaKHOCTH OT 30 10 80 %;

- 1 MOM npu BepxHEM 3HAYEHHH OTHOCUTEIHHOM BIAXKHOCTU pabOUYUX YCIOBUM U TeMIlepa-
Type OKpy»karoiero Bosayxa (35+3) °C.

2.2.13. TabapuTHble W NPUCOSAMHUTEIBHBIC pa3Mepbl IMpeoOpa3oBaTesiei COOTBETCTBYIOT

3HAYEHUSM, YKa3aHHBIM Ha pUCYHKE 1.
2.2.14. Macca npeoOpa3oBaresneii He npesbimaet 0,2 kr.

2.2.15. Marepuait jerajneil mpeoOpa3oBaTesieil, CONMPUKACAIONIUXCS C H3MEPSIEMOHN CpeioH,

npuBeJieH B Tadsmiie 4.
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310, 320, 340

Marepuain
Mozenb Hcnonuenue YIJIOTHUTEIILHOTO
MeMOpaHBI mTyIepa KOMBIA
030, 050, 110, 00IIETIPOMBIIIICHHOE,
120,130 B3pHIBOSAIIMIICHHOE HET 12X18H10T, 316L BUTOH
°§‘§f§ﬂ§2‘§f£§§§§§ HeT 12X18HI0T, 316L BUTOH
150, 350 TUTAHOBBIH
KHUCJIOPOJHOE 12X18H10T, 316L HET
CILJIaB
00WIEPOMBIILICHHOC, 316L  |12XI18HIOT, 316L Her
160, 190 B3PBIBO3AIIMIIICHHOE _
KHCIOPOJIHOE THTAHOBBI | 153 1 8H10T, 316L HeT
CILJIaB
00IIETTPOMBIIIIIICHHOE, SE——
170, 180 B3pPbIBO3ALLUIIEHHOE, CILIAB 12X18H10T, 316L HET
KHCJIOPOIHOE
060 00WIENIPOMBILLICHHOC, 316L  |12XI18HIOT, 316L BUTOH
B3PBIBO3AIIHMIIICHHOS
010, 040, 070, 080, R
120E, 140, 190E, | °Me!PO CHHOC, 316L 316L Her
B3PBIBO3AIIHIIICHHOS

Buumanue! JIna moneneit 030, 050, 110, 120, 130, a taxxe 150 u 350 oOmenpoOMBIIIUIEHHOTO HC-
MIOJIHEHUSI M3MepsieMas CpeJia — TOJBKO CYXOM YHCTHIH a3 (a30T, BO3IYX).

2.2.16. IlpeobpazoBaTe COXpaHSIIOT PabOTOCMIOCOOHOCTh TIPH TEMIIEpPAType OKPYKaroIIeh

cpensl oT Munyc 20 10 mitoc 60 °C 1 OTHOCUTENBHOM BIAXXHOCTH Bo3ayxa 95 % mpu TeMreparype

35 °C u 6oee HU3KUX TeMIiepaTypax 0e3 KOHJIEHCAIIUX BJIary.

2.2.16.1. IlpeoOpa3zoBareny COXpaHSAIOT pabOTOCTIOCOOHOCTh MPU TEMIIEPATYPe H3MEPSIEMOI

cpensl B pabodeii monoctu ot munyc 40 10 mioc 100 °C.

2.2.17. IIpeoOpa3oBareny yCTOMYUBBI K BO3JCHCTBHIO B T€UEHUE |5 MHUH Teperpys3Ku HCIIbI-

TaTCJIbHBIM OaBJICHUCM, YKA3aHHBIM B Ta6J'[I/IIIe 1.

2.2.18. IlpeobpazoBaTeny B TPAaHCIOPTHON Tape BbIIECPKUBAIOT BO3ACHCTBHE TEMIIEPATYpPhI

OKpYaroImiero Bo3ayxa oT Munyc 50 go miroc 60 °C.

2.2.19. IlpeobpazoBaTeny B TPAaHCIIOPTHOM Tape BBIIEPKUBAIOT BO3JIEHCTBUE OTHOCUTEIBHOMN

BIIQYKHOCTH OKpykaroiero Bozayxa 98 % mnpu remneparype 35 °C.

2.2.20. IIpeoOpa3oBareny B TPAaHCIIOPTHON Tape BBIACPKUBAIOT BO3/ICHCTBHE:

— BuOpammu no rpymme F3 TOCT P 52931-2008;
— YIApHOW TPSICKU C YUCIOM yIapoB B MUHYTY 80, CpeHMM KBaJpaTUYCCKHM 3HAUCHHECM
yckopeHus 98 M/c? 1 MPOJIOJDKUTENBHOCTBIO BO3ACHCTBUS | .
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2.3. ObecnevyeHue B3PHIBO3AMMIIEHHOCTH

2.3.1. B3psiBo3amuiieHHocTs peodpaszoateneit I1J]19-020Ex obecneunBaeTcst HCIIOTHEHUEM
AIIEKTPOHHON CXEMBI C BHJIOM B3PBIBO3AIIMTHI «HCKpOOE30MacHasi 3JEKTpUYecKas LENb» YPOBHS
«la», KOHCTpYKIMEeH W MmarepuaioM kopmyca corsacHo 'OCT 30852.0-2002, T'OCT 30852.10-
2002. ITpeodpazoBarenu [1/12-020Ex umerotr MmapkupoBky B3pbiBo3amuThl OExiallCT6X.

2.3.2.3HaK «X», cIeAyIOMMi 32 MAapKUPOBKOW B3PBHIBO3AILNTHI, 03HAYAET, YTO MPH IKCILTya-
TaIlMM B3pBIBO3AIIMIICHHBIX npeoOpazoBarenein [1/19-020Ex nHeo6xoaumMo coOmonaTh Crelraib-
HBIC YCJIOBUS IPUMEHEHUS, 3 UMEHHO!

- npeodOpazopatenu [1/[2-020Ex B xoMIUIeKTe ¢ KaauOpaTopoM-H3MEpHUTENIeM YHUDHIHPO-

BaHHBIX curHanoB MKCVY-260Ex ¢ BU1OM B3pbIBO3AIIUTHI «UCKPOOE30MacHast JEeKTpUIecKast

LIeTb)» YPOBHS «ia» ¥ MapKupoBKo# B3pbiBo3auutel OEXiallAT6X, MoryT sKCItyaTHpOBaTh-

Ccsl B MECTax, rje TpedyeTcs nekTpoodopynoBanue noarpymnmst A,

- mpeobpazoBatenu [1]13-020Ex B koMIUIeKTe ¢ MamoradapuTHBIM KaauOpaTOpOM J1aBJICHUS

KJIM-020Ex ¢ Bu1OM B3pBIBO3ALIUTHI «UCKPOOE30MacHasi AJIEKTpUUecKas LEMby YPOBHS «ia»

U MapKupoBKoii B3peiBo3auTel OEXialIBT6X, MoryT sKkcIuryatupoBaThCsi B MECTax, TIe Tpe-

Oyercs anmexkTpoodbopynoanue nmoarpymnmsl A umu 11B.

2.3.3.DnexTpudeckoe THUTAHHUE B3PBIBO3AIIMIICHHBIX mpeoOpa3opateneii [1J]19-020Ex ocy-
IIECTBIISETCS HANPSDKEHHUEM MOCTOSHHOTO TOKa HOMHHAJIBHBIM 3HaueHueM 5 B oT uckpobezonac-
HBIX BHYTPEHHHMX HCTOYHHKOB HANPSXKEHHS BTOPUYHBIX MPUOOPOB, NMEPEUUCICHHBIX BBINIE, COB-
MECTHO ¢ KOTOpbIMU 3KcIuryaTupytorcs 1112-020Ex.

2.3.4.1lertn BBOJA-BBIBOJIa B3PBIBO3AMIUIICHHBIX MpeoOpazoBareneit [1/]3-020Ex paccuwmra-
HBI Ha TIOJKIIOYEHHE K UCKPOOE30MaCHBIM IIETISIM BBOJa-BhIBOJIa BTOPUYHBIX MPHOOPOB, Mepedrc-
JIEHHBIX B 1. 2.3.2.

2.3.5.MormHocTh, TIOTpebsieMasi B3pBIBO3ANIUIIICHHBIME TpeoOpazoBarensmu [1J]19-020Ex,
He npesbimaer 0,05 Br.

2.3.6. MakcumanbHbIl BXOgHOW TOK li HE momkeH mpesbimaTh 100 MA, a MakcuMaiabHOE
BXoAHOe HampspkeHue Ui He MOJDKHO mpeBbliath 6 B, MakcumanbHble BHYyTpeHHHE eMKocTh Ci n
MHAYKTUBHOCTH Li He npesbimatot 3 Mk® u 0,1 MI'H COOTBETCTBEHHO.

2.3.7. V3omsimust MeXy SACKTPUUCCKUMH METSIMU U KOPITYCOM B3PBIBO3AIIMIIICHHBIX TPE00-
pa3oBaTenell BBIICPKUBACT WCIBITaTeNbHOE HampsbkeHue (d((ekTHBHOE) MEepeMEHHOr0 TOKa He

menee 500 B.
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2.4. CocTaB npeo0pa3oBareei

2.4.1. TIpeo6pazoBatenu [1]12-020 npencrapisioT co0oi eMuHYI0 KOHCTPYKLUIO: IEPBUYHBIC
npeoOpazoBaTeu (CEHCOPHI JaBICHHS U TEMIIEPATYPHI), pACIOIOKEHHBIE B MITyIepe (1103. 4 pucyH-
ka 1), o0benHeHbl B 01HOM Kopiryce (1103. 1 pucyHka 1) ¢ 3JeKTpOHHBIM YCTPOMCTBOM (BTOPHUHBIM
npeoOpazoparenem). Ha ToprieBoil yactu kopiyca npeoOpa3oBaTelisi HAXOJUTCS KHOIKA KOPPEKTH-

POBKH «HYJIsD» (1103. 3 prcyHKa 1) u uHTepdelicHbIi pa3beM (1mo3. 2 pucyHKa 1).

2.5. YerpoiicTBo M padora

2.5.1. BHemHuii Bua npeoOpa3oBaTeici, a Takke rabapuTHBIC U MPUCOCAMHUTEIIbHBIC pa3Me-
pBI IPUBEICHBI HA PUCYHKE 1.

Buemnuii Buja, rabapuTHbIe M PUCOEINHUTEIbHbIE PA3Mepbl
npeodpasosareneii I1713-020

A

MIO,5x0,75

o Emj 2
®: 5:

e

:

o

mogenb 030

[mana3oH n3mepeHun:

NPEOBPA30BATESb JABNEHUSA 3TANOHHbIN
HanpsxeHue nutanus
3asoackoit Ne 2093430

T

M20x15

3l

Pucynok 1

2.5.2.1IpeoOpazoBaTeny MOACOSAUHSIOTCS K paboueil MHEBMO- WM THAPOMATUCTPAIH C T10-

MOIIBIO MITyIIEpa 4.

10
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2.5.3. CoenuHeHue npeodpaszoBaTeneil ¢ KanuodpaTopaMu-U3MEpUTENIIMU YHU(DUITUPOBAHHBIX
curnanoB MKCVY-260, UKCY-260Ex ocyIiecTBisieTcsi ¢ HOMOILBIO CIEIHATBHOTO JIEKTPHYECKOTO
Ka0essi, MOJKII0YaeMoro K uHTepdericHoMy pasbeMy (103. 2 pucyHKa 1) ¢ OJHOW CTOPOHBI U K
ananornyHomy pazbeMy MKCVY-260, UKCY-260Ex ¢ npyroii CTOpOHBI.

2.5.4. Coenunenne npeoOpa3oBaTesieil ¢ MajnorabapUTHBIMU KaJuOpaTOpaMu J1aBJICHUS
KJIM-020, K/IM-020Ex ocymiecTBIsieTCsl HEOCPEACTBEHHBIM COWICHEHHEM HHTEP(ECHOTO pa3h-
ema (1mo3. 2 pucyHka 1) ¢ OTBETHOW 4YaCThIO IyT€M BCTaBKH MPe0oOpa3oBaTelisi B CIEIUATBHOE
rHe3/10 KajaubpaTopa J1aBiIeHusl.

2.5.5.Coenunenne mnpeoOpaszosareneit ¢ IIK mocpenctBom momyns MUI'P-05U-02 ocy-
IIECTBIISIETCS. C TIOMOIIBIO COOCTBEHHOTO DJIEKTPUYECKOT0 Kabesst MOAYIIsL, MOJKII0YaeMOro K UH-
TepdeiicHoMy pazbemy (1103. 2 pucynka 1) u USB-kabens, coenunstomero MUT'P-05U-02 u K.

2.5.6. PacnonocxeHne ¥ Ha3HaYeHUE KOHTAKTOB MHTEP(EHCHOr0 pazbeMa mpeodpasoBareineit

MIPUBE/ICHBI HA PUCYHKE 2.

Pacnosioskenne 1 Ha3HAYEHHE KOHTAKTOB pa3beMa npeoodpasoaredieii I113-020

OB (SG)

PucyHnox 2

2.5.7. 3mepsiemoe naBjieHue 4epe3 MITyIep MoJaeTcsl Ha U3MEPUTENbHYI0 MEMOpaHy 4yBCTBU-
TENIFHOTO DJIEMEHTa MEPBUYHOTO Mpeodpa3oBarens W BBI3bIBACT ee Aedopmarmio. B kayectse dyB-
CTBUTEJIBHOI'O 3JIEMEHTA MCIONb3yeTcs MeMOpaHa, Ha KOTOPOil pacroyioKeHbl MOTYTPOBOIHUKOBBIE
TEH30-WJIM bEe30PE3UCTOPHI, COSAMHEHHBIE 10 MOCTOBOM cxeme. Jledopmarust MeMOpaHbl TPUBOIUT
K WM3MEHEHHUIO CONPOTUBIEHHUS TEH30 (MbE30) PE3UCTOPOB. BBIXOJHON 3IEKTPUUECKUN CHUTHAI
HanpshKeHUs pazbaiiaHca MOCTa, MPOTOPLUOHATBHBIN U3MEPSIEMOMY JIaBJICHHUIO, TOCTYMAeT Ha AJIeK-
TPOHHOE YCTPOMCTBO MpeoOpazoBatelis il yCUIICHHUs U TipeoOpa3oBaHus B IM(POBOM KO/ 3HAYCHHUS
u3MepsieMoro nasieHus. [ obecriedeHrs: 3aJaHHON BBICOKOW TOYHOCTH M3MEPEHHMM MPUMEHSETCS
TEMIIEpaTypHasi KOMIIEHCAILMs CUTHAJIa YyBCTBUTEIBHOTO 3JIEMEHTA JABJICHHS ITyTEM U3MEPEHUS €ro
TEMIIEPATypPbl C IOMOIIBIO JUOJHOIO CEHCOpa.

2.5.8. B snepronesaBucumoit mamsitu (EEPROM) npeobGpasoBarens xpaHsaTcss KaauOpoBOY-
HbIe KO (PUIIMEHTHI, IpeIHa3HAUCHHBIC JIsI BRIYUCIICHUS 3HAUYEHUS JaBJICHUS MUKPOIPOIIECCOPOM
AJIEKTPOHHOTO yCTpoicTBa. Takke B HHEProHE3aBUCUMON MaMsITH MpeoOpa3oBaTeisi XpaHUTCS HH-
dbopmarusi, HEOOXoaUMAasE ISl HACTPOWKK TpeoOpa3oBaTeseii (YCTAHOBKM YHCIA W3MEPEHUN IS

YCPEAHEHUS U TPAAyUPOBKH M0 3TAJIOHHOMY CPEJICTBY U3MEPEHUS TaBJICHU).
11
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2.5.9. /11 MHAMKAIWMU U3MEPEHHBIX MpeoOpazoBaTesieM 3HAYCHUN JaBJICHUS IPU SKCILTyaTa-
IIUHM UCTIOJIb3YIOTCSl YCTPOHCTBA OTOOpaKeHHUsT MHPOPMALIMK BTOPHUYHBIX MPHUOOPOB, MEpPEeUNCIICH-

HBIX B 1. 2.3.2, 1160 skpan [1K.

2.6. MapkupoBKka

2.6.1. MapkupoBka npeobpazoBareneid mpousBogutcsi B coorBercTBuu ¢ 'OCT 26828-86 u
yeprexom HKIK.406233.015-04Ch npeanpusiTusi-u3aroTOBUTES.

2.6.2. Ha Tabnunuke, NPUKPEIIEHHOM K ITpeoOpa3oBaTeio, WK HEOCPEACTBEHHO Ha KOPITyce
Ka)JI0T0 MpeoOpa3oBaTessi HAHECECHBI:

- TOBApHBIN 3HAK U (UJIM) HAUMEHOBAHUE MTPEANPUATHI-U3TOTOBUTEIIS;

- ycl0BHOE 0003HauYeHUe IpeoOdpa3oBaTells;

- 3HaK yTBEP>KJICHMsI THIIA CPEJCTBA U3MEPEHMIA;

- JMana3oH U3MEpEeHUl;

- HaIpsDKEHUE NTUTaHNUs,

- TOPSIKOBBIM HOMEp IIpeoOpa3oBaTesIs 0 CUCTEME HyMEpaluy MpepUATUsA-U3TOTOBUTEIIS;
- T'OJ1 BBIITYCKA.

2.6.3. MapkupoBKa B3pbIBO3AIIUIIEHHBIX TpeoOpazoBareneii [1[12-020Ex.
Ha 0okoBO#l MOBEPXHOCTH KOpPIyca B3pBIBO3AIIMIICHHBIX MpeoOpazoBarencii [1/129-020Ex

JOJDKHAa OBITh BBITPABMPOBAHA WJIM TPHKPEIICHA TablIWyKa ¢ MapKHPOBKOW B3PBIBO3AIIUTHI
E «O0EXiallCT6 X» u yka3aHsbr:

- JMamna3oH Temieparyp okpyskaromiei cpeasl (-20 °C<t,<+60 °C);
- MaKCHUMaJbHBINA BXOIHOM TOK li: 100 MA,

- MakKcUMalibHOEe BXOaHOe Hanpspkerue Ui: 6 B,

- MakcHUMalibHas BHyTpeHHss1 eMKOCTh Ci: 3 MKD,

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

2.6.4.Crioco0 HaHEeCeHHST MapKUPOBKH — HEIIOCPECTBEHHO Ha KOPIYC IpeoOpa3oBaTesi Me-
TOJIOM JIa3€PHOI TPAaBUPOBKH, THOO METOIOM IeNKorpaduy Ha MOJUKApOOHATHYIO TUICHKY, HaKJIIe-

HBACMYIO Ha KOPITyC TpeoOpa3oBaTels.

2.7. YIakoBKa

2.7.1. YnakoBka npousBoautcs B coorBeTcTBUU ¢ ['OCT 23170-78 u obOecrieynBaeT MOJHYIO
COXPaHIeMOCTh MPeodpazoBaTENECH.

2.7.2. YnakoBbIBaHUE TIpeoOpazoBaTesiel MPOU3BOIAT B 3aKPBITHIX MOMEIICHUAX MPH TeMIIe-
paType OKpyXxaromero Bo3ayxa ot mitoc 15 mo mitoc 40 °C u otHOcHuTenbHOM BiaxHocTH 80 %
IIPU OTCYTCTBUU B OKPY’KAIOIIEH Cpe/ie arpeCCUBHBIX MMPUMECEH.

2.7.3.Tlepen ymakoBbIBaHHEM HWHTEp(ENCHBI pa3beM U OTBEPCTUE MITYyLEpa 3aKPHIBAIOT
KOJIIMTAYKaMH WJTM 3ariTylIKaMHu, TPEIOXPAHSIONIMMH BHYTPEHHIOIO ITOJIOCTh OT 3arps3HCHHS, a

pe3b0y — OT MEXaHMUYECKUX MOBPEXKICHUM.
12
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3. HUCHOJIB30OBAHUE I/I3I[EJII/II71 11O HABHAYEHUIO
3.1. IlToaroroBKa U3AeJUil K UCIOJIb30BAHUIO

3.1.1. Yka3auus mep 6€3011aCHOCTH

3.1.1.1. be3zonacHOCTh IKCIUTyaTaIMK IIpeoOpa3oBareneii ooecneunBaeTcs:

— W3OJSIIMEH DJIEKTPUYECKUX Iereil B COOTBETCTBHM C HOPMaMH, YCTaHOBJICHHBIMH B

mu. 2.2.12u2.2.12;
— HaJIe)KHBIM KpEIUIEHHEM ITPU MOHTaXe Ha OOBEKTE;
— KOHCTpYKLHUEH, o0ecrieuynBaroIei 3auTy 00CIyKUBAIOIIEro MepcoHalia OT CONMPUKOCHO-
BEHUS C JCTAISIMH U Y3JIaMH, HAXOISIIIUMUCS 1101 HATIPSIKCHUEM.

3.1.1.2. Tlo croco0y 3amIuThl Y4eIoBeKa OT MOPAKCHHS DJICKTPUICCKIM TOKOM IpeoOpa3oBa-
Tenu cooTBeTCTBYIOT K Kiacey |l mo 'OCT 12.2.007.0-75.

3.1.1.3. Ilpu ucneiTaHusIX mpeoOpa3zoBarTeiell JTOHKHBI COOM0IaThesl TpeboBaHusl Oe3omac-
Hoctu no I'OCT 12.3.019-80, a mpu skcmmyaranuu - «lIpaBuia TeXHMYECKOW SKCILTyaTalluu
AIIEKTPOYCTAHOBOK moTpeduTeneit» u «lIpaBuna TexHuky 6€30MaCHOCTH MPH IKCILTyaTaIlMH JICKT-
POYCTaHOBOK MOTpeOuTeNei» s ycTaHOBOK HanpsbkeHueM a0 1000 B, yTBepk/ieHHbIE B yCTaHOB-
JICHHOM TOPSIKE.

3.1.1.4. TIpeoGpazoBaTenu JOKHBI 00CITYKUBATHCS NIEPCOHATIOM, UMEIOIUM KBaTU(UKAIU-
OHHYIO TPyMIy IO TexHuke Oe3omacHocTH He HUXE Il B coorBeTcTBUU C «IIpaBHiiaMu TEXHUKH
0€30MacHOCTH TPH IKCILTyaTaIlH AJIEKTPOYCTAaHOBOK ITOTPEOHUTENEH.

3.1.1.5. Ilpu ucnpITaHUHA TTPOYHOCTH H3OJISIIMH U U3MEPEHHUH €€ COMPOTUBIICHUS HEOOXOIH-
MO yUUTBIBAaTh TPeOOBaHUsI O€30MACHOCTH, YCTAHOBJIEHHBIE HA UCIIBITATEIbHOE 000PYIOBaHHE.

3.1.1.6. 3ameny, npucoeIUHEHNE U OTCOSAMHEHUE Mpeodpa3oBareneil OT MarucTpaiei, moi-
BOJIAIIAX M3MEPSIEMYIO Cpeay, CIEIyeT MPOU3BOIANTE MPU OTCYTCTBHH JABICHHUS B MaruCTPAIsAX U
OTKJIFOUEHHOM MUTaHUU.

3.1.1.7. IlpeobpazoBatenu (kpome mpeobpaszopareneit [1/13-020EX) nomkHBI 3KCITyaTHPO-
BaThCSI BO B3PHIBOOE30MACHBIX TOMEICHHSX.

3.1.1.8. Iys obecriedeHust pabOTOCIIOCOOHOCTH TipeoOpaszoBaTesield B pabodeM JHara3oHe
TeMIIepaTyp coryiacHo 1. 2.2.17 HeoO0X0AMMO UCKITFOYHTh:

— HaKOIUJICHHE M 3aMep3aHue KOHJEHCcaTa BO BHYTPEHHHUX IOJIOCTAX MpeoOpa3oBareis, a
TaKKe BHYTPU COCIMHUTEIIBHBIX TPYOOK C ra3000pa3Hoi paboueii cpeoii;

— 3aMep3aHue, KpUCTAIUIM3auio paboueit cpeapl (KUAKOCTH) WIM BBHIKPUCTAIIIM30BBIBAHHUE
U3 Hee OT/ICIIbHBIX KOMITIOHEHTOB;

— HAaKOIUICHHE Ta3a B padOYMX KaMepax M3MEPHUTENBbHOro OJIoKa mpeobpaszoBaTens, oopa3o-
BaHHE IPOOOK KUIKOCTH (MIPU U3MEPEHUH JaBJICHUS raza) Wid ra3a (Ipu U3MEpEeHUN J1aB-
JICHUS )KUJKOCTH) B COCIMHUTENBHBIX TPYOKaX 1 BEHTUJISX.

13
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3.1.1.9. IIpwm skcrutyaTaruu npeodpazoBaTesield Ha MarucCTpaiy, OHU JOJKHBI OBITh HAEKHO
3aKperuieHbl IPU MOHTaXke Ha o0bekTe. He nomyckaercs npu coennHeHny nmpeodpazopareneii ¢ Ma-
THCTPAJIbIO TIPUKJIAIBIBATh MEXaHUUECKHE YCHIIHS K KOPITYCY WIIH JIEKTpHYecKoMy pazbemy. Co-
eIMHEeHHe TpeoOpa3oBaTelieii ¢ MaruCTPaIbIO CIIEIYeT OCYIMIECTBISTh C TIOMOIIBIO TACYHOTO KITHO-
Ya, MPUKJIAIbIBasl YCUIIHME K HITYIIEPY.

3.1.1.10. [ToxcoenuHeHne UMM OTCOSAMHEHHE Kabened OT mpeoOpaszoBaTeseid HEOOXOAMMO
MPOU3BOIUTH MPH OTKIIFOYCHHOM MCTOYHHKE MUTAHUS BTOPUYHBIX PHOOPOB.

3.1.1.11. He momyckaeTcst dKCIUTyaTalys mpeoopa3oBaTelisi B CUCTEMaX, JaBJIEHUE B KOTOPHIX
MOJKET IPEBBIIIATh BEpXHEE MpeiebHOe pabouee 1aBIeHUE.

3.1.1.12. He nomyckaercsi MpUMEHEHUE MpeoOpazoBaTelieii Ui M3MEPECHUS NABICHUS Cpe,

arpecCHBHBIX 110 OTHOIICHUIO K MaTepraliaM IpeoOpa3oBaTelicii, KOHTAKTHPYIOIIAM C ITUMH CPEIaMH.
3.1.2. BHemmHwuit ocMoTp

3.1.2.1. Ilpu BHEIIHEM OCMOTPE YCTAHABIMBAIOT OTCYTCTBHE MEXaHUUYCCKHUX MOBPEXKICHHIA,
COOTBETCTBUE MAapKUPOBKH, IPOBEPSIOT KOMILIEKTHOCTb.

3.1.2.2. Tlpn Hanuuum JeEeKTOB, BIUSAIOUIMX Ha pabOTOCIIOCOOHOCTH IMpeoOpazoBaTeiei,
HECOOTBETCTBUA KOMINNIICKTHOCTH, MAPKHPOBKU OIPEACTIAIOT BO3MOKHOCTD HaﬂbHeﬁIHel"O ux mnpu-
MCHEHHUSI.

3.1.2.3. Y xaxzoro npeobpazoBareist MpoBepsIOT HaIMuKe nacrnopra ¢ orMetkoit OTK.

3.1.3. OnpobGosanue

3.1.3.1. TIpeoOpazoBaTenu He NMpeAHA3HAYCHBI TSI IPUMEHEHHUSI B KAUYECTBE CaMOCTOSITEIh-
Horo CH naBieHus, A7 X oNpoOOBaHMS U SKCIUTyaTallud HEOOXOIMMO Haluyue BTOPUYHBIX MPH-
OOpOB OZHOTO U3 NMEPEUNCICHHBIX HIKE BUJIOB:

- kKambparop-u3MepuTens yaudumupoBanabix curHanoB MKCY-260, UKCY-260Ex;

- MasiorabaputHsbIil kanuoparop nasnenus KJIM-020, KJIIM-020Ex;

- [IK ¢ mpeoGpazoBarenem untepderica MUI'P-05U-02.

3.1.3.2. JIng uHAMKanMK pe3yIbTaTOB U3MEPEHHI JaBJIEeHUS IPU ONPOOOBAHUH U IKCILTyaTa-
IIUH UCTIOJIB3YIOTCS CPEACTBAa 0TOOPaKEHHsI BTOPUYHBIX IPUOOPOB, IIEPEUUCIICHHBIX PaHee.

3.1.3.3. lyis mpoBeieHus opoOOBaHUS BBITOJIHUTE CIICTYIOIIHE OTICPAIUH:

- moakmounte npeodpaszoparens k MCKY-260, UKCY-260Ex ¢ momomipio kabens K1 B co-
OTBETCTBHM CO CXEMOH, NMPUBEICHHOW Ha pucyHke 3, Bkirounte nutanne MKCY-260,
HNKCVY-260Ex;

- moxkmounte mpeobpaszoBarens k KIM-020, KIM-020Ex, BcTaBMB €ro B INpHUEMHOE
THE370 KanuOparopa AaBJICHUS 0 COUJICHEHUS MHTEP(EHCHBIX pa3beMOB U 3aTIHYB (QHUK-
cCUpYIOIIyIO Taiiky, BriarouuTe nuranue KJAM-020, KJIIM-020Ex (cxema moakitoueHus K
KJIM npuBenena B PykoBojctse mo skcmiyaraiuu Ha K/IM-020);

14
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— TmoakIounTe npeodpazoBatens K [IK, moxcoenuauB nHTEepdelicHblil kadbenp K2 momyns
MUI'P-05U-2 x pa3zpemy npeobpaszoBarens u coeauauB [IK USB-kabenem K3 ¢ mogynem
MUI'P-05U-2 B cOOTBETCTBUU CO CXEMOH, MpuBeAeHHON Ha pucyHke 4. 3amycTture Ha [1K

nporpammy «APM I1/ID», ycraHOBHTE CBSI3b MpeoOpa3oBaTeist ¢ KOMITBIOTEPOM H 3aIly-
CTUTE IPOLELYPY U3MEPEHUS.

K1

XS1| XP1 XP2 [“com”
~<4| Uenb Llenb |>»-
nos-020 Al *5B *B 1A UKCY-260
na3-020ex | 2| °B8E0) 98BS | Bl KCY-260Ex
(6 RX RX (&
D TX X D
I |

K1 — xabens gna nonkmrouenns Kk UKCY-260, UKCY-260Ex

Pucynok 3 — Cxema BHEUIHUX 3JIEKTPUUECKUX MOJIKIIOUEHUH IMpeodpa3oBarene

I1/12-020, ITA2-020Ex k KaaubpaTtopy-u3MEepHUTEN0 YHUDHUITUPOBaH-
ueIx cur"ainoB MKCY-260, UKCVY-260Ex

K2 mini USB B USB A
> MUIP-05U-2 MK
xs1|
4| LUenb K3
A +5B Mopaynb HTEepdencHbIn ¢
nasa-020 B| 0B (SG) ranibBaHU4eCKON pa3Ba3Koii
C RX
D TX K3-USB-kabenb (USB-A, mini USB-B)
I

PucyHnok 4 — Cxema BHEITHUX JIEKTPUUECKUX MOAKIIIOUEHUH NpeoOpa3zoBaTesien
[113-020 k USB-nopty I1K
3.1.3.4. TIpoBepbTe pabOTOCTIOCOOHOCTH MPeoOpa3oBaTeliss MPU HYJICBOM H30BITOYHOM JIaB-
JIGHUM Ha BXOJIE IITyllepa Mo Hainuuio nokazaHuid Ha gucresx MKCY-260, UKCY-260Ex wiu

KJIM-020, KJIM-020Ex nnu I1K, a umeHHo:

- myns — s moxeneit 110, 120, 120E, 130, 140, 150, 160, 170, 180, 190, 190E, 310, 320,
340 350;
- 3HaueHus atMochepnoro nasienus — ans moneneit 010, 030, 040, 050, 060, 070, 080.
3.1.3.5. TMoaxmrounte mWTYIEp MPeodpa3oBaTess K MCTOYHUKY CO3JaHMUs IaBICHUS.
3.1.3.6. IIpoBepsrTe paboTOCIIOCOOHOCTH MPEeoOpa3oBaTes, U3MEHsS U3MEPSIEMOe JTaBIICHHE
OT HIDKHETO JI0 BEpXHETO Tpejena n3mepenuii. [Ipu stom Ha aucmiesix kammoOpaTopoB u dkpane [1K

JOJIDKHO Ha6J'IIO,I[aTLC$[ W3MEHEHHE MOKa3aHui HU3MCPACMBIX JIaBIICHUM BO BCEM JuaIria3oHe.
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3.1.4. MonTax npeobpazoBaTteneit

3.1.4.1. ITIpeoOpazoBaTenu IOMYCKAETCS YCTaHABIMBATH HA IOCAI0YHOE MECTO B JIIOOOM I10-
JIOKEHUH, YAOOHOM IS UX MOHTaXKa U IEMOHTaXa.

3.1.4.2. Tlpu BBIOOpE MecCTa yCTAaHOBKM MpeoOpa3oBaTeIcii HEOOXOAMMO YUUTHIBATH CIICTY-
Ioliee:

— MeCTa yCTaHOBKHU IpeoOpa3oBaTeliell JOIKHBI 00eCIeunBaTh YAOOHBIE YCIOBHS IS 3KC-
IUTyaTaluy U 00CITy >KUBaHUS;

— TeMIepaTypa, OTHOCUTENbHAs BIAXXKHOCTh OKPY>KaOILEro BO31yXa, apaMeTpbl BUOpaLluu
HE JOJDKHBI IIPEBBIIIATh 3HAYEHUH, yKa3aHHbIX B pazjene «TexHuyeckue XapakTepucTu-
KW» HACTOSLIET0 PyKOBOJICTBA;

— HaNpsHKEHHOCTh MAarHUTHBIX IOJI€H, BBI3BAHHBIX BHEIIHUMHU HMCTOYHHUKAMU NEPEMEHHOIO
Toka yactoToi 50 I'u, He nomkHa npessimate 400 A/m.

3.2. Ucnoaib30BaHHe Mpeodpa3oBaTeei

3.2.1.1lepen HauanoMm paboOThl yOenuTech B COOTBETCTBUU MOAKIIOUEHHS MTpeodpa3oBarene
cXeMam, IIPUBEICHHBIM Ha PUCYHKAX 3 WK 4, a TAaKXKe YCIOBHSIM, U3JI0KEHHBIM B 1. 3.1.

[IpeobGpazoBarenu roToBHI K paboTe cpa3y MO BKIFOUYEHUIO FJIECKTPUICCKOTO MTUTAHUS.
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4. METOJUKA ITIOBEPKUA

4.1. TloBepky mpeoOpa3oBarenell MPOBOIAT opraHbl ['oCcymapCcTBEHHON MeTpOJIOrHYecKon
ciyx0b1 wim apyrue akkpenuroBanabie 1Mo 1P 50.2.014-2002 Ha mpaBo MOBEpPKH OpraHU3aINM.
TpeboBaHus K OpraHu3aluy, NOPAIAKY IIPOBEACHUS MOBEPKHU U (opMa MPEACTABICHUS pe3yibTa-
ToB nosepku onpenenstorcs [P 50.2.006-94 «I'CH. IloBepka cpencts nusmepenuil. Opranuzanus
U TIOPAZOK TpoBeneHus» u AokymMeHToMm «lIpeoOpazoBarenu masneHust stamonnsie 11/13-020,
[TA2-0201. Metoauka mosepku. HKIK.406233.015-03MI1», yTBep>KACHHBIM B yCTaHOBICHHOM
HOPSIZIKE.

4.2. MexXI1oBepoYHbIi HHTEPBAJl COCTABIISCT:

— 2 roga g npeoOpasoBaresieit ¢ norpeurHocTsio +0,1 %;
— 1 rog s ocTanbHbIX MpeoOpa3oBaTeneil.
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5. TEXHUYECKOE OBCJIY’ KUBAHUE

5.1. Texuuueckoe oOcay)HBaHUE TpeoOpa3oBaTesiell CBOAUTCS K COONIOCHHUIO MPaBHII dKC-
TUTyaTaluu, XpaHEHHsI ¥ TPAHCTIOPTHPOBAHUS, H3JI0KEHHBIX B HACTOAIIEM PYKOBOJICTBE 110 AKCILTY-
aTalyy, CBOCBPEMEHHOM YCTPaHEHHH BO3HUKAIOIINX HEHCIIPABHOCTEH, IPOBEICHUIO MPOPIIAKTH-
YECKUX OCMOTPOB, IEPUOANYECKON TTOBEPKH U, IIPU HEOOXOIUMOCTH, IIEpEKATUOPOBKE.

5.2. [IpodpunakTuyeckre OCMOTPHI IPOBOAATCS B MOPSAKE, YCTAHOBIEHHOM Ha 0OBEKTaX 3KC-
IUTyaTaluy npeodpasoBarteneii, Ho He peXxe ABYX pa3 B TOJl M BKIIIOYAIOT:

— BHEIIHUH OCMOTD;

— TMPOBEPKY T€PMETHYHOCTH CUCTEMBI (TIPU HEOOXOMMOCTH);

— MPOBEPKY NIEKTPUUECKOrO CONPOTUBIEHUS U30JSALUY,

— TMPOBEPKY MPOYHOCTH KPETUICHUS TPH MOHTaXKe (IIPH MCIIOJIb30BAHUH MpeoOpa3oBareneii B

KauecTBe camocTostensHoro CU naBnenus);

— TpOBepKy (YHKIIMOHUPOBAHUS;

— KOPPEKTUPOBKY HYJIS.

5.3. [lepuonuyeckyro MmoBepKy IpeodpazoBaTesield MPOU3BOAIT HE PeKe OJHOrO pas3a B JiBa
rozaa (a1 mpeoOpaszoBareeli ¢ morpenrHocTbio +0,1%); o (U OCTaIbHBIX IPeoOpa3oBaTesicii) B
COOTBETCTBUU C JOoKymMeHTOM «IIpeoOpazoBarenu naBneHus staionneie [1/13-020, I113-020U.
Meroauka noBepku. HKI7K.406233.015-03MI1», yTBepKIECHHBIM B yCTAaHOBJIEHHOM MOPSJIKE.

5.4. TIpeoOpa3oBaTen C HEUCIIPABHOCTSAMH, HE MOAJIEKAIUMHU YCTPAHEHUIO TP MpoduIak-

TUYCCKOM OCMOTPE, WJIK HC MMPOCANINEC IICPUOANYCCKYIO ITIOBCPKY, MOMJICIKAT TCKYILICMY PCMOHTY.

5.5. O6ecneuenue B3PbIBO3AIIIUTLI P MOHTAKE U IKCILIyaTalluUM

5.5.1.MoHTa)x W 3KCILTyaTamys B3pbIBO3AIIUIIEHHBIX MpeoOpasoBarenei [1/13-020Ex mpo-
U3BOJIATCS B COOTBETCTBUU C HACTOSALIMM PYKOBOACTBOM 10 3Kcrutyaranuu, ['OCT 30852.13-2002,
['OCT 30852.16-2002, TOCT 30852.18-2002.

5.5.2. B3prIBo3amuiieHHbIe TpeoOpa3oBaTeid MOTYT IPUMEHSITHCS BO B3PHIBOOIIACHBIX 30HAX
MOMEIIEHUH M Hapy>KHBIX YCTAaHOBOK B COOTBETCTBHUHU C YCTAHOBJIEHHON MapKHPOBKOH B3pBIBO3a-
IIUTHl BTOPUYHBIX TPUOOPOB, UCTIOIB3YEMBIX COBMECTHO C MPeoOpazoBaTeNsIMU U MEPEUHCICHHbBIX
B 1. 2.3.2, ¢ cobmoaennemM TpedoBanuil aeiicTByromux «lIpaBun ycTpolicTBa 3JIeKTPOYCTaHOBOK»
(ITYD rnasa 7.3), TOCT 30852.13-2002, «IIpaBui sKcIuTyaTalnu 3JE€KTPOYCTAaHOBOK MOTpEOHUTE-
nei» (IT23I1 rnaBa 3.4) U pyKOBOJCTBA MO AKCILTyaTaIldd, MHCTPYKIIUU TI0O MOHTAXY 3JIEKTPO000-
PYAOBaHMUS, B COCTaB KOTOPOTO YCTaHABINBACTCS IPEOOPa30BaTEb.

5.5.3.1Ipu skcmmyaranuu npeodpaszoBareseil He0OXOAMMO IPUHUMATh MEPHI 3aIIUTHI OT TIpe-
BBIIICHHUS TEMIEpaTyphl peoOdpa3oBaTelsi M BTOPUYHBIX MPUOOPOB BCIIEICTBUE HAarpeBa OT M3Me-

pAEMOi cpeibl BbIIIE 3HAYEHUSI, IOITYCTUMOTO JJIsl TEMITepaTypHOro kiacca T6.
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5.5.4.Tlepen MOHTa)XOM B3pBIBO3ALIMIICHHBIC MTPe0Opa3oBaTENd COBMECTHO C BTOPUYHBIMHU
B3pBIBO3AIIUIICHHBIMUA NPHOOpAMH JOJDKHBI OBITH OCMOTpeHbI. [Ipu 3TOM HEeoOXonumMo OOpaTHThH
BHUMAaHHE Ha:

— MpeaynpeauTeNibHble HAAMWUCH, MapKUPOBKY B3pPHIBO3AIIUTHI M €€ COOTBETCTBHE Kiaccy
B3PBIBOOIIACHOM 30HBI;
— OTCYTCTBUE MOBPEKJICHUI KOPILyCOB U 3JIEMEHTOB Pa3beMHBIX COCTUHEHHI MpeoOpa3oBa-
TeJeH U BTOPUYIHBIX MPUOOPOB;
— COCTOSIHUE U HaJIeKHOCTh 3aBUHUYMBAHUS IJIEKTPUUECKUX KOHTAKTHBIX COCIMHEHHUN U dJie-
MEHTOB MEXaHUYECKOT'O KPETUICHUS.

5.5.5.MoHTax B3pBIBO3AIIMUIIECHHBIX MpeoOpa3oBaTeieil JOJKEeH MPOU3BOAUTHCS B COOTBET-
CTBUH CO CXEMaMH JJICKTPUUICCKUX ITOAKITFOUYCHUH, TIPUBEICHHBIX HA PUCYHKaX 3 U 4.

5.5.6. Ob6ecnieueHre B3pHIBOOC30NIACHOCTH TIPH AKCILTyaTaIldU JTOJDKHO MTPOBOIUTHCS JIMIIAMH,
M3YYMBIIMMHU HACTOSIIUNA pa3fiesl pyKOBOJCTBA IO IKCIUTyaTallud W MPOLIEAIINMU HEOOXOIUMBIiA
UHCTpyKTax. [Ipy sKcmmyatanny B3phIBO3ANIUIIICHHBIX TPeoOpa3oBaTeieil  B3phIBO3AIIUIIICHHBIX
BTOPUYHBIX PUOOPOB BBIMOIHSAIOTCS BCE MEPOTIPHSTHS MO0 TEXHUKE 0€30ITaCHOCTH B MTOJTHOM COOT-
BETCTBUU C TPEOOBAHUAMH II1aBbl 3.4 «DIEKTPOYCTAaHOBOK BO B3phiBoonacHbIX 30Hax» [193I1. Ilpu

HpO(i)I/IJ'IaKTI/I‘ICCKI/IX OCMOTpPax BBIITOJIHAOTCA BCC Tpe6OBaHI/IH pa6OTBI BHCIIHETO OCMOTpaA:

— HaJIeKHOCTb 3a3eMJICHUS MarucTpain, K KOTOPOH MOJICOeIMHEHBI Tpeodpa3oBaTey,;

— OTCYTCTBHE MOBPEXKACHUHN Ha KOpITycax peoOpa3oBareyiell 1 BTOPUUHBIX IPUOOPOB,;

— OTCYTCTBHUE MOBPEXKIACHUIN COeAMHUTENBHOTO Kabens npeodpazosarens ¢ UKCY-260Ex;

— HaJIeKHOCTh KpETuIeHus IpeoOpaszoBartes B coequauTeTbHOM THe3ae KJIM-020Ex.

[leprognuHOCTh MPOPUIAKTHUECKUX OCMOTPOB YCTAHABIMBAETCS B 3aBUCUMOCTH OT yCIIOBUH
HKCIUTyaTaluy peodpa3oBaresieil COBMECTHO C BTOPUYHBIMH ITPUOOpaMH.

5.5.7. DkcmmyaTanus npeoOpaszoBarteneil ¢ HOBPEXKISHUSIMU U HEUCTIPAaBHOCTSAMHU 3aIlpenaeTcs.

PeMOHT  B3pBIBO3ALIMINEHHBIX  INpeoOpa3oBaTeneil  BBINOJHIETCS ~ OpraHU3alMen-

M3rOTOBHTENEM B cooTBeTCTBHH ¢ TpeboBanmsmu ['OCT 30852.18-2002.
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6. XPAHEHHUE

6.1. YcnoBus xpaHeHus npeoOpa3zoBaresieil B TPaHCIOPTHOM Tape Ha CKJIaJe MU3rOTOBUTENS U
NnOTpeOUTENS TOJKHBI cOOTBETCTBOBATH ycioBusM 1 mo 'OCT 15150-69.

B Bo31yXxe HE TOIHKHBI IPUCYTCTBOBATh arPECCUBHBIEC TPUMECH.

6.2. Pacnionoxxenue npeobpazoBaresield B XpaHWIHMIIAX JTOHKHO 00eCIeuynBaTh CBOOOIHBIN J10-
CTYI K HUM.

6.3. [IpeoOpa3oBarenu clieAyeT XpaHUTh Ha CTEJUIaXaX.

6.4. PaccTosiHMe MEX]ly CTEHaMH, IIOJIOM XpaHWINIIA U TIpeoOpa3oBaTEe/IIMU JOKHO OBITh HE

menee 100 mm.

7. TPAHCIIOPTUPOBAHHUE

7.1. TIpeoOpa3zoBaTenu TPaHCIOPTUPYIOTCS BCEMU BUJAMHU TPAHCIOPTa B KPBITHIX TPAHCIOPT-
HbIX cpeacTBax. KpemieHue Tapbl B TPAaHCHOPTHBIX CPEACTBAX AOJKHO MPOU3BOJUTHCS COIIACHO
[paBujiaM, I[efICTBYIOH_[I/IM Ha COOTBCTCTBYIOIUX BHUAX TPAaHCIIOPTA.

7.2. YcnoBus TpaHCHOPTUPOBaHUS MpeoOpazoBaresield TOJDKHBI COOTBETCTBOBATh YCIOBUSIM 5
no ['OCT 15150-69 npu TemnepaTtype okpyskaromero Bozayxa or munyc 50 no mmoc 60 °C ¢ co-
OJI0JIEHUEM Mep 3alUThl OT yIapOB U BUOPALIUK.

7.3. TpaHCHOpTI/IpOBaTL Hp606p330BaTeJlI/I CJICAYCT YIIAKOBAHHBIMU B IMAKETHI WJIX MOUITYYHO.

8. YTUJIM3ALUA

8.1. [IpeobpazoBarenu He cOAEp)KaT BPEIHBIX MaTepHAIOB U BEIIECTB, TPEOYIOLINX CIIEIH-
aJIbHBIX METOJIOB YTHUJIM3ALIH.

8.2. [locne oxoHYaHHS CpOKa CIYXOBI MPeoOpa3oBaTeN MOIBEPTAIOTCS MEPOTPHUSITHIM IO
HOJArOTOBKE M OTIpaBKe Ha yTuiu3auuio. IIpum 3ToM cieayer pyKoBOJACTBOBATHCS HOPMATHBHO-

TCXHUYCCKUMU NOKYMCHTAMH 110 YTHUIIN3allUuU, IPUHATBIMHA B 3KCHHyaTI/IpyIOH_IeI71 OopraHu3anuvu.
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IIpunoxenne A
(pexoMeHayemoe)

Cxema noak/ioueHns npeodpazoBaresie Npu MoBepKe
K 3TaJIOHHOMY cpeacTBYy u3mepenuii (CHU) naBienus

DTajIOHHOE
cu

Hudposoii
KOt

2 [1713-020 K

\ 4

MMI'P-05U-2 »

<
<

X [Intanue +5B

HcTounuk
IABJICHUS

Pucynok A.1 — [Ipu nogxmrouernn npeodpaszopareneii k USB-nopTy kommbsroTepa

JTaJIOHHOE
CH
P Liudposoii kox Kauuo-
> T112-020 » parop
AaBJIEHUS

X ITuranne +5B

N

HcTouHukK
TaBJeHUA

Pucynok A.2 — Ilpu nogxmoueHnu npeodpasopareneil K KaluOpaTopy IaBiIeHUs
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HHPUJIOXEHUE b

[Ipumeps! 3anucu 0003HaYeHMs IPeoOpa3oBaTeNs MpU €ro 3aKa3e U B JOKYMEHTALUU Apyroi

MPOAYKIIUHU:
IJ13-020 - Ex — OB — I — 190 - A - IO — K1 — TV 4212-122-13282997-2014
6

o

\]

oo

9

*

1 2 3 4 5 7 8 9

Tun npubopa: I13-020

Bun ucnoninenus.

- — — O0IIEeNPOMBIIITIEHHOE

— EX - B3pbIBO3aIIMILIEHHOE

- 02 - xucnopogHoe

baszosoe ucnonuenue — obuenpomvluienoe

Oo6e3xupuBanue (onyus, moavko 0Jisk OOUWENPOMBIUILEHHO20 U E3PbIBO3AUULYEHHO20 8UOA
ucnonHerus)™.

- Ob

Kon Buga nasnenus (tabaumna b.1):

- M - u30pITOUHOE

- JIA - abconroTHOE

- JAWB - u30bITOYHOE — pa3peKEeHUE

Kox momenu (tabmuma b.1)
WNunexc Monenu (mpeaenbl JOmyCcKaeMoil OCHOBHOM MOTPEITHOCTH, +Y), Tabmuips! b.1 — B.3:
- A0-0,02%

- A-0,03%
- B-0,05%
- C-01%

baszosoe ucnonnenue — C

. Monyne untepdeiicabtiit MUI'P-05U-2 ans nonkmtouenus k [1K + quck ¢ mporpaMMHBIM

obecnieucareM «APM T1/12» (onuus):
- 11O

. Kabenps nnrepdeticupiii qisa noakmouenus k MKCVY-260, « 9JIEMEP-UKCY-2012y,

«JIEMEP-ITK/I-160», « JIEMEP-ITIK/I-260», «9JIEMEP-KIM-030y,
«QJIEMEP-MII2-040» (onuus):
- K1

. Obo3nauenue rexunyeckux ycnosuii (TY 4212-122-13282997-2014)

— IIpeobpazoBatenu gaBieHus 3tanoHHbie ¢ onuuel Ob (00e3kupuBaHNe) MpeIHA3HAYEC-

HBI TOJIBKO JJIs1 TOBEPKH U KaTMOPOBKU CPEACTB U3MEPEHUS IaBJICHUS KUCIOPOJIHOTO UCTIOTHEHUSI.

BHUMAHUE: ITIPEOBPAZOBATEJIN JABJIEHUS C OIHLMEN «OBE3XUPUBAHUE»
HE OTHOCATCSA K KUCJIOPOJHOMY OBOPYIOBAHUIO 1 HE ITPEJJHA3HAYEHDbI JIJIA
PABOTBI C T'ABOOBPA3HLIM KHCJIIOPOJOM M OBOI'AIEHHBIM KHCJIOPOJJOM
BO3YXOM!
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Taoauna b.1 — Kox monenn m unaexce mogean I1J13-020

HKI7K.406233.015-04PO

Bun Jlnanma3oH
Kon .
U3MepsieMoro u3MepeHni Hupexc moaean
Monem JaBJIeHUs JaBJeHHs
010 ot 0 1o 10 kIla B, C
030 ot 0 1o 120 kIla
040 ot 0 1o 250 kI1a
050 AOcoiroTHoe ot 0 no 600 xIla
060 ot 0 1o 2,5 MIIa A0, A, B, C
070 ot 0 1o 6 MIla
080 ot 0 1o 16 MIla
110 ot 0 110 6,3 klla A, B, C
120 ot 0 no 16 klla
120E ot 0 mo 40 xlla
130 ot 0 7o 100 xI1a
140 ot 0 go 250 klla
150 M30pITOYHOE ot 0 7o 600 klla
160 or 0 10 2,5 MIla A0, A, B, C
170 ot 0 1o 6,0 MIla
180 ot 0 no 16 MIla
190 ot 0 no 60 MIla
190E ot 0 1o 100 MIla
310 ot -10 mo 10 xIla B, C
320 H30sITOUHOE- ot -40 no 40 xIla
340 paspexeHue ot -100 mo 160 kIla A0, A, B, C
350 ot - 100 mo 600 kIla
[Ipumeuanns:
1 Jns monene#t 150, 160, 190, 350 kucnopoaHoro ucnoiaHeHus uujaekc moaenu C.
2 Jlns moneneit 170, 180 kucinopoaHoro ucnoaHenus naaekc moaenu B u C.
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Ta6auna b.2 — Ilpenesbl 1onyckaemMoii 0CHOBHOIM MPUBEIEHHOM MOTPENTHOCTH, ¥, %o OT

BEPXHEro npejaesa u3MepeHui
Jlnana3oH u3MepeHHuii 1aBJIeHHS
Hunexc ]>/p/ >£ I /Pl 1 1 /P
MoO/1eJIH z > > > ->
BMAX - = PBMAX 3 3 PBMAX
P/
A0 +0,02 +0,01
BMAX
P/
A +0,03- +0,01
BMAX
P/
+0,05- +0,015
B BMAX
+0,05*
I[P/
+0,1- +0,03
C BMAX
+0,1*
[Ipumeuanus:
1 Ppmax — Bepxuuii npeaen uzmepennit [1713.
2 P — u3MmepeHHOe 3HaUEHUE 1aBICHHUS.
3 * — Jlns moxmenu 010.

Ta6auua b.3 — [lpene/ibl jonyckaemMoii 0CHOBHOM a0cOJIIOTHON MOTPeIHOCTH

3 * — Jlns mogenu 010.

Juana3oH usMepeHHnil 1aBJICHUS
Hupexc 1>/p/ >j 1 /Pl _1 1 /P
MOJeJH z =7 P > - >
BMAX = = PBMAX '? 2 PBMAX
A0 +0,02-/P/- 107 0,01 Ppypx 107
A +0,03-/P/-10° 0,01 Py <107
+0,05-/P/- 107 0,015 Ppypux 107
B
Z|:0, 05 PBMAX ']0-2 *
+0,1/P/- 107 £0,03 Py <107
C
0,1 Ppypy 1072 *
[Ipumeuanus:

1 Ppwvax — BepxHuii npeaen uzmepennit [1J13.
2 P — u3MepeHHOE 3HAYCHUE JTaBJICHHUS.
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