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HacTosiee pykOoBOACTBO MO 3KChfyaTauum (ganee no Tekcty — «P3») pacnpocTpaHsaeTcs
Ha BUXpeBble 3neKkTpomMarHuTHble npeobpasoBatenn pacxoga BI1C1(2)-YN2.34, BIIC1(2)-
UIN2.54, BMNC1(2)-4N2.56 (ganee no TekcTy — «npeobpasosatenuy» nnn «BIr1Cx»)

PO npegHasHayeHo Ans M3yyveHus npuHumMna paboTbl, NpaBun 3KCNyaTaunm, TEXHUYECKOro
o6CcnyXnMBaHUs, NOBEPKM, PEMOHTA, XPaHEHUS N TPAHCMNOPTUPOBAHUS U3aenus.

K paboTte ¢ npeobpasoBaTensimm JOMNyCcKalOTCa nvua, ndyunslume Hactosiwee PO n umetowme
onbIT paboTbl C NpMbopammn n3mepeHns pacxona n oobema XnaKoCTy.

B cBA3M ¢ NoCTOAAHHOM paboToOM MO COBEPLUEHCTBOBAHUIO M3OENUS, B KOHCTPYKLUIO MOTyT
ObITb BHECEHbl HE3HauYNTENbHblE U3MEHEHMWS, HE BNUSIOLWIME HA TEXHUYECKME XapaKTepUCTUKU
n3genus, He oTpaXKeHHble B HACTOSILLEM N3AaHUMN.

Mpeobpasosatenn pacxoga BIC BHeceHbl B [OCyfapCTBEHHLIN peecTp CPeacTB U3MepeHui
noa Ne 19650-10.

ONMUCAHUE U PABOTA U3OENUA
1 HA3HAYEHUE

1.1 BIC npegHasHaveHbl ans npeobpasoBaHusa pacxoga (obbema) XonogHOM Un ropsyen
BOAbl, @ Takke OPYrMxX XXUOKOCTEN™ C yAeNnbHOW 3NeKTPONpPOBOAHOCTLIO HE MeHee 2.10° Cm/m B
BbIXO4HOM MMMYJSIbCHbIA 3MNEKTPMUYECKUIA curHan.

* 110 coanacosaHUuro ¢ npedrnpusmuemM-u320mosumeriem.

1.2 O6nacTb NPUMEHEHUs - U3MepPeHNe pacxoda M y4yeT NoTpebneHus KonmyecTsa XUOKOCTU B
HanosHEHHbIX HanopHbIX TPYGONpPoBOAaX CUCTEM BOAOCHAGKEHUSI U TENNOCHAGXKEHUS Ons
TEXHONOMMYECKMX Lienein U y4eTHo-pacyeTHbIX onepaumin. MpeobpasoBaTeny MoryT GbiTb
MCMNONb30BaHbl B KAYECTBE NEPBUYHBLIX NPUOOPOB B KOMMNIIEKTE C TENMOBLIYMCIMTENEM - B COCTaBe
TennocyeTymka, ¢ BTOPUYHLIM NPUOOPOM - B COCTaBe CYeT4YMKa - pacxodomMepa, a Takke B
aBTOMaTN3MPOBaHHBIX cUCTeMax cbopa AaHHbIX, KOHTPOMS U PErynMpoBaHnNsa TEXHOMOMMYECKNX
NPOLECCOB.

1.3 T[peobpasoBatenu uMeeT NMNYMbCHbIA BbIXOH C HOPMUPOBAHHOM ANs FPynnbl TUNOPasMepoB
LEeHON uMnynbca, KOIM4ecTBO UMMYSbCOB Ha UMMYNbCHOM BbIXOA€E MPOMOpLMOHAnsHO
npowlealemy o6bemy XMOKOCTH.

1.4 Knumatmdeckoe ucnonHeHune npeobpasosatenen - YXJ1 2 B cootBetctBum ¢ FTOCT 15150.
YCTONYMBOCTb K KNMMaTmnyecknm Bosaencteunsam - rpynna C3 no FOCT P 52931. MNMpeobpasosaTtenu
paccuMTaHbl Ha 3KCNnyaTauuio Npyu TemnepaType okpyxatwllero Bosgyxa ot -10 go +50 °C u
OTHOCMUTESNbHON BNaXHOCTUN He Bonee 95 %.

YCTONYMBOCTb K MEXaHNYECKUM BO3AENCTBUAM - BUOpONpOYHOE 1 BMOpOyCcTONYMBOE
ncnonHenue rpynnsl N1 no FOCT P 52931.

MpeobpasoBaTenn ycTonumBbl K BO3AEWCTBMIO BHELLHErN0 NEpPeMEeHHOro MarHMTHOro nosns c
yacTtoTton 50 'y, 1 HanpskeHHOCTLIO He Gonee 400 A/m.

B nomelueHuu, roe akcnnyatupytoTcs npeobpasoBatenu, He LOMKHO ObiTb cpeabl, Bbl3bl-
BaloLLiEN KOPPO3n0 MaTepuanos, U3 KOTOPbIX OHN N3rOTOBIEHbI.

1.5 Crenenb 3awmThl BINC oT BoAgbl 1 nbinn - IP65 no TOCT 14254.

1.6 [MntaHue npeobpasoBaTenern OCyLWEeCTBNSAETCA OT BCTPOEHHON nuTueBon Gatapen c
HanpsbkeHnem 3,65 B co cpokom cnyxbbl - He MeHee 4 neT ¢ AaTbl OTrPy3kM NpeobpasoBaTens
npeanpuaTnem-n3rotosutenem. BenvunHa notpebnsaemoro Toka npuseaeHa B Tabnvue 2.3.

1.7 TabapuTHble 1 NpucoeamMHUTENbHBLIE pa3Mepbl NpeobpasoBaTenen n ux Macca NpuBeAeH.l

B Mpunoxexun A.
Mpumep 3anmucu npu 3akase npeobpasoBaTtenen u B AOKYMEHTaLMN:

MpeoBpasosatens BINC 1(2)- HN2.X X — XXX- XXXXX N
LIEHa MMITYJThCA, M /HMIL
14t BHOT™ X

WCIIOJIHCHHE TI0 HJICKTPOHMKE 4 W 6
3-MPOTOYHAS YaCTh - HEPK. CTalTh; 1.OJIOK B &JTFOMUHHUEBOM KOPITYCE;
S-IPOTOYHAS YaCTh - HEPIK. CTAITh; J1.0JIOK B IUIACTHKOBOM KOPITYCE;
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2 TEXHWYECKUE XAPAKTEPUCTUKU

2.1 B 3aBucumocTtn oT paboyero avanasoHa pacxofoB npeobpasosaTeny nogpasaensalTcs Ha
Aase rpynnel: 1 rpynna - BMNC1 ¢ guanasoHom 1:100; 2 rpynna - BMNC2 ¢ gnanasoHom 1:50. MNapa-
MeTpbl npeobpasoBaTtenen obenx rpynn B 3aBMCUMOCTU OT AuameTpa YCroBHOro npoxoga (Ay)
npusegeHsbl B Tabnuue 2.1.

Tabnuuya 2.1

Ay, MM 25 32 40 50 65 80 100 150
Mopor vyBcTBUTENBHOCTU* M1y 0,11 | 0,15 | 0,22 | 0,38 0,6 1,1 1,5 3,8

& | MuHumansHeiii pacxog, M4 05| 02 | 03| 055 | 0,8 | 1,5 2 5
& | Mepexonwbiit pacxos, M*/u 03 | 04 | 06 1 1,6 3 4 10
MaKcumarbHbi pacxog, M°/4 15 20 30 50 80 | 150 | 200 | 500

« | Mopor yyscTBUTENBEHOCTN™ M1y 0,22 | 0,27 0,4 0,7 1,1 2 2,7 6,7
8 MUHUManbHBIA pacxogd, M4 0,3 0,4 0,6 1 1,6 3 4 10
| MakcumanbHbin pacxop, M/ 15 20 30 50 80 | 150 | 200 | 500

* - o0 nopoeom yyecmeumesribHOCMu MoHUMaemcsi pacxod, rnpu KOmMopoMm Ha ebixode npubopa
rnosiesisemcsi ycmouyueblit cugHarl.

2.2 Ll,eHa n onnTenbHOCTbL MMnNynbCa Ha UMNYJNbCHOM BbiXoOe Vp 3a4aloTCA B COOTBETCTBUN C

Tabnuuen 2.2.

Tabnuua 2.2

[nuTeneHOCTb UMMyNbCa Ha BbIXoAe, MC, LieHa MMNYIIbCa Ha BbIXOAE MM
He MeHee ’

BIC1(2)-YN-2.34,54 BIC1(2)-4N-2.56 Oy25... Oy 40 | Oy 50... Oy 100 | Oy 150
0,15 ... 156 (78) 3,9...117 (39) 0,01 0,1 1,0
0,15...78 (31,2) 3,9...58,5(7,8) 0,005 0,05 0,5
0,15...7,5(2,01) 3,9...11,7 (3,9) 0,001 0,01 0,1
0,15...7,5(2,01) 3,9...7,8(3,9) 0,0005 0,005 0,05
0,15...1,5 (0,99) *3,9/0,9 0,0001 0,001 0,01

- UeHa umnyrnbca, Ha 8bixo0e ycmaHaenueaemcsi 8 coomeemcmauu ¢ kapmol 3akasa (cm.
lpunoxeHue ). MImeemcs 803MOXHOCMb U3MEHEHUST UeHbl umrysnbca (nodpobHee CM.
[116.407131.004 Pl CepsucHas npoepamma «Macmep®roy-Cepsucy Pykoeodcmeo rnosnb-
308amerisi).

lMpumeyvaHus:

1 [llpedycmMompeHa 803MOXHOCMb USMEHEHUs OriumesibHOCMU 8bIXOOHO20 UMIiyfbca 8 rpede-
flax ykasaHHo20 Ouara3oHa. B ckobkax OaHbl 3Ha4eHUs, ycmaHagiueaemMble 1o yMO4aHUro.

2 [uckpemHocme 3adaHusi drumesibHocmu 8bIXOOHO20 UMIyfibca cOCmaessisiem:

- Onsi BI1C1(2)4N2.34,54: 0,03 mc npu e2o dnumenbHocmu mMeHee 7,8 mc u 7,8 mc nipu e2o Onu-
mernbHocmu borsiee 7,8 Mc;

- 0ns BINC1(2)412.56: 3,9 mc.

3 VYeenuyeHue dnumenbHOCMU 8bIXOOHO20 UMIysbca rpueodum K yeenudyeHuo moka nompeb-
JNieHusi npeobpasoeameris.

4 *[InumenbHOCMb UMIybCca Ha MO8EPOYHOM 8bIXOOE U3MEHSIEMCS a8MmoMamuYecKu: Ha HU3KUX
yacmomax oHa coomeemcmeyem 3,9 mMc, Ha 8biCoKuX - 0,9Mc.

2.3 [pagyvpoBoYHas xapaKTepucTuKka MMMYMbCHOro Beixoaa Vp npeobpasoBaTtens MMeeT BUA:
G'=Au-N

G’ - 06bem npomekuweli 800k, e

AU - UeHa 00HO20 uMryrbca Ha UMIyIbCHOM 8bixo0e Vp (3HadyeHusi cM. mabn.2.2);
N - Konu4ecmeo umryibco8 Ha UMIyIIbCHOM 8bixode Vp.
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2.4 TlapameTpbl MMTaHWS U Harpy3o4dHble XapakTepUCTUKN NnpeobpasoBaTenen npmeeneHsl B Tab-
nnue 2.3.

Tabnuua 2.3
MapameTpsbl 3Ha4veHus
HanpsykeHve nutanusg, (nutnesas batapes) B 3,65
CpegHui notpebnsemblii TOK, MA* 0,045

[MapameTpbl MMNYbCHOIO BbIXOAa
-CXeMa BbIXOHOro Kackaaa «OTKPbITbINA KONNEKTOP»
-MakcnmanbHoe HanpskeHne Ukyac, B 30
-MaKCUMarbHbIN TOK Harpy3ku Ikyak, MA 10

B 3aBMCMMOCTM OT LeHbl MMNYIb-

ca, cornacHo tTabnuubl 2.2
-HanpsPkeHne B OTKPbITOM COCTOSIHUM MpU 03
MakCMmarnbHOM TOke Harpy3sku B, He Bonee '

MapameTpbl 4ONOSTHUTENBHOMO YaCTOTHOIO Bbixoda **

-CXeMa BbIXOQHOro Kackaaa

-0NNTENbHOCTb BbIXOAHOIO MmMmnynbca, mMcC

«OTKPbITbI KONEKTOP»

-MakcnmanbHoe HanpskeHne Ukyac, B 20
-MaKCUMarbHbIA TOK Harpy3ku Ikyake, MA 4
-0NTENBHOCTb MMMNYIbCa Ha BbIXOAE, MC 0,5...1
-HanpsKeHne B OTKPbITOM COCTOSIHUKM NPY MakcMmarsb- 08

HOM TOKe Harpysku B, He Bonee
* -ripu OrIUMEsIbHOCMSIX 8bIXOOHO20 UMIYJIbCa, yCcmaHaenueaeMbiX o YMOYaHU0 U OMKITHOYEH-
HOM OOMOIHUMETbHOM YacmomHOM 8bIX00€e;
** - QornoHuUmMernbHbIl YacmomHbil ebix0d ucronb3yemcs 0515 npoeedeHus 2padyuposKul.

2.5 MeTponormyeckme xapakTepucTukM Ans ucnonHeHuin npeobpasoBatenen npuseaeHsl B Tab-
nnue 2.4.

Tabnuua 2.4
MeTponormyeckme xapakTepucTmkn 3HaveHuve
Mpenenbl OCHOBHOWM OTHOCUTENbHOWM MOrpeLLHOCTN Npeobpas3oBaHna obbema Xua-
KOCTU B KOJSIMYECTBO BbIXOLHbLIX UMMYNbCOB C HOPMUpPOBaHHOM LeHon ansa BI1C1, %,
B AMana3oHe pacxogoB:
-OT MUHMMAanbHOIO 4O NEPEXOAHOro +1,5
-OT NePexo4HOro A0 MakcumarbHOro +1,0
Mpenenbl OCHOBHOWM OTHOCUTENbHOWM MOrpeLlHOCTN npeobpas3oBaHnsa obbema Xua-
KOCTU B KOJSIMYECTBO BbIXOLHbLIX UMMYNbCOB C HOPMUPOBaHHOM LeHon ansa BI1C2, %,
B AManasoHe pacxogoB OT MUHUMAIILHOIO 0 MakCUManbHOro +1,0
JononHuTenbHasi NOrpeLHoCTb, BO3HMKAKOLWas Npu M3MEHEeHUU TemnepaTypbl U3- 1005
mepsiemol cpefbl Ha kaxable 10 °C, %, He bonee -
2.6 [nanasoH TemnepaTtypbl n3mepsiemon cpeasl, °C 2..150
2.7 Pabo4ee pasneHne, Mla 1,6

2.8 [wnapasnnyeckoe conpoTmeneHne npeobpasosatenen Ha pacxoge 0,5 oT MakcMManeHOro, He

6onee, MMa (krc/cm?) (cm. Mpunoxenue B)

0,01 (0,1)

2.9 [etanu npeobpasoBaTenen, conpmkacatomecs ¢ n3amMepseMon cpeaon, 3rotToBrneHbl N3 Ma-
TepuarnoB YCTOMUYMBLIX K €e BO3OENCTBUIO, HE M3MEHSIOLLNX ee KayecTBa U AO0NyLLEHHbIX K npume-
HeHunto MuHsgpasom Poccum.
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3 YCTPOWUCTBO U PABOTA

3.1 T[lpuHumn pa6boTtbl BIMC ocHoBaH Ha npeobpa3oBaHUM 4YacTOTbl OTpbIBA BUXPEN (OOPOXKKM
KapmaHa), obpasyoLmxcs 3a yCTaHOBMEHHbIM B MOTOKE TEMOM, B YAaCTOTY 3NEKTPUYECKOro CUrHa-
na.

B noTtoke >XMAKOCTW, NOA4 BO3OAENCTBMEM MArHUTHOro nons, obpasyetcs nepemeHHas 3C ¢
4acToTOM, NPOMOPLIMOHANBEHON 06 BEMHOMY pacxoay XXUAKOCTH.

OC cHumaeTca curHanbHbIM 3NEKTPOAOM, yCcunmBaeTca n npeobpasyeTcs A0 NOrnyecKoro
ypoBHS. [lanee, curHan noctynaet Ha MUKPOKOHTPOINEpP, KOTopbI obpabaTbiBaeT 4acToTy BUXpe-
obpasoBaHMsa 1 popMUpyeT BbIXOAHOW UMMYMbCHLIA CUrHanm.

BINC npeobpasyeT o6beMHbIN pacxod B 4acTOTY SMEKTPUYECKOro curHana, kotopas, nimbo
nepecynTbIBAeTCS B HOPMUPOBAHHbIE ANSA rpynnbl TUNOPa3MepoB MMNyNbCbl eanHuy, obbema (ec-
nn ncnonb3yeTcs UMNYMbCHBIA BbIXOA), IMOO NOCTynaeT HeMOCPeACTBEHHO Ha BbIXO4 (ecnv uc-
nonb3yeTcs AONONHUTENBHbIA YaCTOTHBLIN BbIXOA).

3.2 T[MutaHne npeobpasoBaTenen OCyLWECTBMASETCH OT BCTPOEHHOW nMTMeBon 6atapen ¢ Hanps-
»XeHnem 3,65 B.

3.3 CrpykTypHas cxema npusegeHa Ha pucyHke 3.1.

Bxonnoit
Cxema o
CHTHAI V CHIIHTENE- YacTOTHEIN BBIXO]I
g p| rajpBaHMUec- >
(hopMupoBaTEIH "
KO#1 pa3Bs3ku
CPU
|« ] HHTepoeiic K
— —> «
MUKpPOKOHT
poiiep
Tepmo- Cxema WMy bCHBIN BBIXOJT
»| raneBannuec- >
JATIHK !
KO#1 pa3Bs3Kku
PucyHok.3.1

3.4 VIMnynbCHbIA BbIXOS, BbINOSTHEH MO CXEME «OTKPbITbIA KOMMEKTOP» U ranbBaHUYECKN U30MuU-
poOBaH OT LWMH NUTaHusA npeobpasoBaTens. CurHan Ha MMNynNbCHOM Bbixode hopMUpYyeTCS MUKPO-
KOHTposnepoM npu obpaboTke 4YacToTbl BUXpeobpa3oBaHus B COOTBETCTBUM C UHOMBUOYANbHOW
rpagynpoBOYHON XapaKkTepucTMkon npeobpasoBaTens.

KonnyectBo MmnynbCcoOB Ha MMNYNbCHOM Bbixode Vp CBS3aHO C 4acToTon BuxpeobpasoBa-
HUA f; cnegyoLlen 3aBUCUMOCTLIO:

B (Amf(‘)+BmKT)t
3600 - Au

rae, Ny, — Konu4yecmeso UMIyribCco8 Ha MNYrbCHOM Bbixode Vp;

Am, Bm - gpadyupo8oyHbie KoahuyueHmsi rpeobpasosamerns, delicmeumeribHbIe 8 M-
HoM Ouara3oHe Yacmom,

fo-4acmoma suxpeobpa3ogaHusi;

Kr_nonpasoyHbili memnepamypHbil KoaghguyueHm;

Au- yeHa 00HO20 umMryribca Ha UMrysibCHOM 8bixode (cM. mabruuy 2.2);

t — 8peMsi U3MepeHus, C.

KoHTponb TemnepaTypbl XMAKOCTM OCYLLECTBMASIETCS MPU NOMOLLU BCTPOEHHOIO TepMogaTyu-
ka. B 3aBMCMMOCTM OT M3MEPEHHOrO 3HAYeHUs TEMMEepPaTypbl B pacyeT Yncna BbIXOAHbIX UMMYrb-
COB BHOCUTCSl TemnepaTypHas nonpaska (Kr). 3aBMCMMOCTb MOMPaBOYHOrO TEMNEpPaTypHOro Ko-
apuumnenTa Ky oT TemnepaTtypbl BoAbl NpeacTasneHa B Tabnuue 3.1.

Tabnuuya 3.1

t°C 5 15 16 17 18 19 20 21 22 23 24 25 30

Kr [1,5380(1,1346|1,1050|1,0744 |1,0505)1,0248| 1,000 ]0,9762]0,9533]0,9313]0,9101]0,8896 [0,8012

t°C | 40 50 60 70 80 90 100 110 120 130 140 150

Kr ]0,65590,5534 |0,4758|0,41310,3633)0,3245)0,29310,2707]0,2488]0,2319 10,2160 |0,2020
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3.5 [JononHuTenbHbIN YaCcTOTHbIN BbiXxod (YacToTa BUXpeobpasoBaHus) ranbBaHNUYECKM U30IMPO-
BaH OT LIMH NUTaHUsA npubopa M BbINOMIHEH HA TPAH3MCTOPHOM OMTPOHE MO CXEME KOTKPbITbIA»
KonnekTop. OTOT BbIXOA NpefHa3Ha4vyeH Ar1s NpoBefeHus rpagyvpoBKU U MOAKIHOYAETCs YCTaHOB-
KOW MKaMnepoB Ha KOHTaKTbI:

- ansa BIMC1(2) YN2.34,54 — :3 un :4 pasbema XP9 (cMm. pucyHok B.3, MNMpunoxenns b);

- ana BIMNC1(2) YN2.56 - :1 n :2 pasvema XP10 n :1 u :2 pasbema XP2 (cMm. pucyHok B.4, MNMpuno-
XeHus b).

3.6 Hactpoe4Hble napameTpbl: rpagyMpoBOYHbIE KOA(PMULUMEHTBI, FPaHMYHbIE YacTOTbl Auanaso-
HOB, B KOTOpbIX OHW AencTBuTenbHbl, [ly npeobpasoBaTens, ueHa v OAMTeNbHOCTb MMNynbca Ha
BbIXxOA4e BBOOATCA B npeobpasosaTtens ¢ MK noag ynpaeneHuem crneumanbHOro nporpamMmmHoOro
obecneveHna «Mactep®noy-Cepsucr». (MogpobHee cm. CepsucHasa nporpamma «Mactepdnoy-
Cepsuc» Pykosogcteo nonb3oBatens [1M6.407131.004 PI1). Cxema kabena and nogkroyeHus
BIMC « INK npuBegeHa Ha pucyHke b.2 MNpunoxexus b.

MNepeBoa npubopa B pexum BBOAA HAaCTPOEYHbLIX MapaMeTpoB OCYLLECTBNAETCH YCTaHOBKON
pKaMmnepa Ha pasbem paspeLleHns 3anucu, ToNbKo Npy BKOYEHHOM nuTaHum nnatel BMC. B cny-
Yyae, ecnun nNuTaHne BbIno BLIKIYEHO (OTCYTCTBME AXXaMMNepPOB Ha pasbeme BKITHYEHUS NUTaHUS)
ANA nepexofa B pexum BBoAA HeOOXxoOMMO yAanuTb [MXamnep C pa3bema paspelleHus 3anucu,
3aTeM BKIIOYUTb NUTaHUe (YCTaHOBKOMW [KaMrepoB Ha COOTBETCTBYIOLLUIA pa3beM) U YyCTaHOBUTL
axxamnep Ha pasbeM paspelleHuns 3anucu. BBoA HacTpoeyHbIX napameTpoB BO3MOXEH TOSbKO B
TeyeHvne 2 YyacoB C MOMEHTa YCTaHOBKU [Kamnepa, Nno UCTEYEeHUU YKa3aHHOro BPeMEeHW 3anucb
HaCTPOEYHbIX NapaMeTpPOB CTAHOBUTCH HEBO3MOXHOM HE3AaBUCMMO OT HanNu4usa mxamnepa.

Nocne BBoga HacTpoeYHble NapaMeTpbl XpaHATCS B 3HeproHesasucumon namsatn (EEPROM)
npeobpasoBaTterns N COXPaHATCS NPW BbIKMIOYEHUN MUTaHUA NnaThl.

ONA 3AWNTBlI HACTPOEYHbBIX MAPAMETPOB OT HECAHKLUMOHWMPOBAHHbBLIX M3ME-
HEHWM OOCTYN K PA3BEMY PA3PELLUEHMA 3AMWCK MNMPEPAXOEH MNMNOMBUPYEMbIM
OKPAHOM.

MapkupoBka pazbemoB Ansa ucrnonHeHnn BIN1C 1 pucyHKoB rae nokasaHo MX pacrnonoxeHue
Ha nnaTte npueegeHo B Tabnuue 3.2.

Tabnuua 3.2
BMNC1(2)-4N2.34,54 BMNC1(2)-4N2.56
Pasbem paspelueHuns 3anucu (11 n:2) XP7 XP7
Pasbem BknoYveHnsa nutanus (i1 n :2; :3 n :4) XP2 XP6
PucyHok B Npunoxexun b puc b.3 puc 6.4

3.7 CxeMbl BbIXOAHbIX Lienen npeobpasoBaTenen npmeedeHbl Ha pucyHke b.1, MNpunoxexna b
3.8 KoHCTpykTMBHO NpeobpasoBaTenlb COCTOMT U3 NPOTOYHOM YacTK, BbINONIHEHHOM B BUAE Nnoso-
ro UMnMHApa, B KOTOPOM YCTaAHOBIIEHbI TENO O6TEKaHWS N CUrHarbHBIN ANEKTPOA, a Takke CTONKW,
B BEPXHEN 4aCTW KOTOPOWN, Mo KPbILKOW 3NEeKTPOHHOro 6sioka pasmeldeHa nnata BI1C1(2) (cm.
pucyHkn B.3 n b.4, MNMpunoxenus b).

3.9 LeHa nmnynbca Ha MMMNyNbCHOM BbIXOAE OroBapuBaeTcs Npu 3akase (CM. KapTy 3akasa -
MpunoxeHue IN), a Takke ykasblBaeTCH Ha WWNbAUKE U B nacnopTe npeobpasosaTens.

4 MAPKUPOBKA, MNNOMBUPOBAHUE, YITAKOBKA

4.1 MapkupoBka 1 nnomoupoBaHue
4.1.1 Ha npoTOYHOM YacTu Kopnyca HaHeCeHbl cneayoLme MapkupoBOYHble 0603HaYeHNS:
— CTpenka, ykasblBatlollas HanpasrieHne noToka;
— 3aBofCKOW HOoMep npeobpasoBaTens;
Ha kopnyce anekTpoHHoro 6moka, Ha WWNbAvKe, HaHeceHbl crnegylowme MapKMpOBOYHbIE
0603HaYeHus:
— MOfHOoe HanMeHoBaHWe 1 ycrioBHOe 0bo3HaYeHne npeobpasoBaTens pacxoaa;
— 3aBofCKOW HoMep npeobpasoBaTens;
— ponyctumoe paboyee gaBneHuve;
— 3HaK yTBEpXAeHus Tuna;
— oA U3roToBneHus
— [AnanasoH pacxonos;
— LeHa BbIXOOQHOro MMMynbCea;
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— TOBapHbIV 3HAK NPeanpUaTUS-N3roToBUTENS.

Ha obpaTHon CTOpOHe KpbIWKM KOpryca 3MNeKTpoHHOro 6rnoka Ha wunbauke npencrasrieHa
MHPOPMaLMa O Ha3HAYEeHUN dNEeMEHTOB ynpasneHus n kommyTaumm nnatel BM1C1(2) n o 3ameHe
batapeun GB1.

4.1.2 T[lpeobpasoBaTenb nNnomMobupyeTcs ABYMs Knenmamu:
— knermom BTK npwu Bbinycke n3 npon3BoAcTBa 1 NMOCNEe PEMOHTA;
— KrerMoM noBepuTensi Npu noBepke.

OTTUCKN KNEeWM HaHOCATCA Ha NNoMOMPOBOYHYIO nacTy. PacnonoxeHue vawek Ans nnoméu-
poBaHus anekTpoHHoro 6noka npuseaeHo B Npunoxernun b.

Mpn noeepke, Npu NpusHaHUM npeobpasoBaTens rogHbIM K MPUMEHEHWo, ero NNomMoupyoT
OTTUCKOM Krienma MoBepuTens B YallKy 3NeKTPOHHOro 6rioka, Ha HaBecHyl Mnomby, coeanHsito-
LYK ranky CTOMKM npeobpasoBaTenis U ramky HukKHen 60ObIWKM (MK caMon HKHEN BOBbILLIKK)
(cm. MpunoxeHne A) U genatoT OTMETKY B nacrnopte Ha npeobpasoBaTernib B COOTBETCTBUU C
MP50.2.006-94.

C uenbio 3aWmTbl OT HECaHKUMOHWPOBAHHOIO BMellaTenscTBa B paboTy, npeobpasoBaTtenu
nnombupyloTca TennocHabxarolen opraHusauuen OByMSA HaBeCHbIMM nnoMbamu yepe3 oTBep-
CTUS, PacrofIOKEHHbIE HA KPbILIKE U B KOpryce anekTpoHHoro 6noka npeobpasosatens (cMm. Mpu-
noxexue A).

4.2 Tapa v ynakoBka

4.2.1 YnakoBka npeobpasoBaTenen npomsogmtca B kapToHHble (TOCT 9142) kopobkn unu ca-
HepHble (TOCT 5959) awmku, BbINOXeHHbIEe BHYTpW ynakoBo4vHon 6ymaron no FOCT 8828.

4.2.2 O3kcnnyataunoHHas OKyMeHTaumus ynakoBblBaeTCs B NaKeTbl U3 MOMUITUNEHOBOW NIEHKH,
1 BKIaablBaTbCs BHYTPb AWwmKa (KOpobkn).

4.2.3 WN3penus, ynakoBaHHble B NOTPEOMTENLCKYO Tapy, MOryT oOpMUpoBaTLCS B TPAHCMNOPTHbIE
naketbl no FOCT 21929.

MCMNOJIb3OBAHUE MO HA3SHAYEHUIO
5 JKCNNYATAUMOHHbIE OrPAHUYEHUA

5.1 B nomelleHnu, rae aKcnnyaTupyoTcs npeobpasoBaTtenu, He AO/MKHO ObiTb cpeabl, Bbi3biBa-
toLLEent KOPPO3nNo MaTepuanoB, N3 KOTOPbIX OHW U3rOTOBIEHbI.

BHUMAHWE! HENb3A PACIMONAIATb NMPEOBPA3OBATEJIN BBEJIM3N MOLUHbLIX UC-
TOYHMKOB 3JJIEKTPOMAIMHUTHbLIX MOMNEN (CUNOBBLIE TPAHC®OPMATOPLI, 3NEKTPO-
OBUTATENN, HESKPAHUPOBAHHBLIE CUJTOBbIE KABEJIM N T.I1.)

6 TMMOArOTOBKA K 3KCIMJTYATAUUUN

6.1 Mepsbl 6e3onacHocTH
6.1.1 Bce paboTbl N0 MOHTaXy M OeMOHTaxy npeobpasoBaTterien Heo6XoAMMO BbINOMHATL NpU
OTCYTCTBMU AaBneHNsi BOAbI B CUCTEME.
6.1.2 B npeobGpasoBaTeniax OTCYTCTBYET ONACHbIN (pakTop NO 3neKkTpobe30nacHOCTH, Tak Kak uc-
nonb3yemoe Ans UX NUTaHus HanpshxeHue pasHo 3,65 B
lNpumeyaHue - Beudy omcymcmeusi 8blbpoca 8 OKpyxarouwyto cpedy spedHbix seuyecms, rnpeob-
pasosameriu A8/151K0MCs 9KO02U4eCKU YucmbiMu rpubopamu.

6.2 BHewHun ocmoTp

6.2.1 [lepen Hayanom MoOHTaxa HeObXO4MMO MPOBECTU BHELUHWM OCMOTP U3Qenus, Npy 3TOM

cnenyeT NPOBEPUTDL:

— KOMMJEKTHOCTb B COOTBETCTBMM NacnopTy Ha npeobpasoBaTens;

— OTCYTCTBME BUOUMbIX MEXaHMUYECKMX MOBPEXOEHWIA;

—  Hanuyue nnomb ¢ OTTUCKaMM KrnenmMa noBepuTens u NpeanpusTUa-M3roToBUTENs.
lNpumeyaHue — Nocne pacnakoeku u3denus e2o HeobxoOuMo 8bidepxamb 8 omarsueaeMoM r1o-
MeuwieHUU He meHee 24 yacos.

6.3 Bblibop MecTa ycTaHOBKM
6.3.1 [lpeobpasoBaTenn paccyuTaHbl L9 pasMeLlleHus Ha MNPOU3BOSIbHO OPUEHTUPOBAHHOM
yyacTke TpybonpoBoaa (ropM3oHTanbHOM, BEpTUKanbHOM, No4 yriiom).

8
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[na HopmanbHoro yHKUMOHMPOBaHWS NpeobpasoBaTenen JOMKHbI ObiTb BbIMNOMHEHbI Cre-

AytoLme ycnosus:

— TMOCTOSIHHOE 3arnofiHeHe U3MepUTEnbHOro yyactka npeobpasoBaTens XXMAKOCTbIO, B MPOTUB-
HOM Clny4ae BO3MOXHbl XaOTU4YHbIE NOKasaHns pacxoga (obbema) Ha pernctpupyrowiem npnbo-
pe, B CBA3N C 3TUM MNPV MOHTaXxe He crieayeT ycTaHaBnuBaTb Npeobpa3oBaTesib B CaMOW
BbICOKOW TOUYKEe KaHasria CUCTeMbI, a TaKXe ycTaHaBnuBaTb Npeobpa3oBaTenib Ha BbiXxoae
TpybonpoBoaa;

—  3NeKTpUYEeCKU KOHTaKT NnpeobpasoBaTterns ¢ U3MepAaeMon XUAKOCTbIO;

— COOTBETCTBME HarnpaBfeHus MoToka XWAKOCTM B TpybonpoBoAe HamnpaBrieHUIo CTPenku Ha
LWnnbOVKe.

Mpumepsbl ycTaHOBKM NpeobpasoBaTtenien npusegeHbl Ha pucyHke 6.1.

Heponycrumoe
pacnoJiokeHne

Pexomennyemoe
PACII0JIOKCHH e

PucyHok 6.1

B cnyyae HeBO3MOXHOCTW YCTaHOBKW npeobpasoBaTternien B pekoMeHayeMblX Mectax Aornyc-
KaeTCcsl UX MOHTaX B BEPXHEW TOYKe CUCTEMbI, MPU 3TOM credyeT YCTaHOBUTb BO3AYLUHbIA KnanaH
ANA BblNyCcKa CKONUBLLErocs Bo3ayxa B atmocdepy (CM. pUcyHok 6.2).

PucyHok 6.2

Mpu n3amepeHnn pacxoga B 4YaCTUYHO 3anofTHEHHbIX TpybonpoBogax Mnu B BbIXOOHbIX TPy6o-
npoBodax AN rapaHTMPOBaAHHOMO 3anofTHEHUS XWMAKOCTbIO, Npeobpa3osBatenu criedyeT ycTaHas-
nMBaTb B HaKMOHHOM (CHM3Y BBEPX MO HaMpaBfeHWo ABMXEHUS XuakocTu) nnm U-obpasHom Tpy-
6onposoae (CM. puUcyHok 6.3).

e

PucyHok 6.3

6.3.2 MecTO ycTaHOBKM OOMKHO obecnevmBaTtb yao6CTBO BbIMOMHEHUS MOHTaXHbIX paboT n 06-
CNyXvBaHuS.

YcTaHoBKy npeobpasoBaTtenen cneayeTt NnpoBOAWTb B MecTax, rae TpybonpoBos He noasep-
XeH Bubpaumn.

MpeobpasoBaTtenb HeobxoaMmo pacnonarate B TOM 4actn TpybonpoBoaa, roe OTCYTCTBYIOT
BO3MyLleHMa noToka. [Mpu yctaHoBke Heobxoanmo obecneunTb NPSIMOSIMHENHbIE Yy4YacTku (CM.
MpunoxeHue [1) oo 1 nocne npeobpasoBaTtens.

/ll\\
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MpucoeamHsaemblin TpybonpoBoa AOMMKEH cooTBeTcTBOBaTL [ly npeobpasoBaTens, ykasaHHO-
My Ha wunsamke npubopa 1 B ero nacnopTe, U UMeTb NPSAMbIE y4acTKU ANIMHON He meHee 5 [ly ne-
pea HUM n He MmeHee 2 [ly nocne (cMm. MNMpunoxeHne A). Ha aTux y4acTkax He AOSMKHO OblTb HUKaKMX
YCTPOWCTB UMW 3NIEMEHTOB, Bbi3bIBaOLMX BO3MYLLEHNE NOTOKA XUAKOCTU. [Npu aTOM AomkHa 6bITb
cobnogeHa CoOOCHOCTb MPSAMbIX Y4acTKOB A0 npeobpasoBaTens n nocne Hero ¢ camymm npeobpaso-
BaTernem pacxoja.

[onyckaeTcs ycTaHaBnuBaTb 3aABWKKY UMK LLIAPOBOW KpaH nepepn npeobpasoBateneMm Ha
pacctosiHumn He MeHee 5 [ly. [Npun 3TOM B paboyemM COCTOAHWM, 3a[BMXKKa (LLApOBOM KpaH) AOJDKHA
ObITb MNONMHOCTHLIO OTKPbLITA.

[onyckaeTcs ycTtaHaBnuBaTb OTBOA, KONEHO, hunbTp unu rpaseBunk nepepn npeobpasoBaTte-
nem Ha paccTtosiHum He meHee 10 [y.

[onyckaeTcs ycTaHaBnMBaTb PeErynupyroWnin KnanaH, He MOMHOCTBIO OTKPLITYIO 3afBUMKKY
nNn Hacoc nepep npeobpasoBaTenem Ha paccTosgHun He meHee10 [y.

6.3.3 B cnyyae HecooTBeTCTBUA anameTpa Tpybonposoga v [y npeobpasoBatens Heobxoammo

YCTaHOBUTb KOHLEeHTpudeckne nepexogbl no NOCT 17378 Ha Bxoge M BbIXOAE MPSMbIX Y4aCTKOB

npeobpasoBaTens, BbINOMAHNB TpeboBaHnsa n.6.3.2. Mpu MOHTaxe OOMKHO obecneynBaTbCcsa NOS-

HOe COMNpsiXeHNe OTBETHbLIX MOHTaXHbIX YacTew, T.e. OTCYTCTBME YCTYNOB N nepekocos. Hanpaene-

HWe noToka B TpybonpoBoAe AOMKHO COOTBETCTBOBATb HAaMpPaBIiEHUIO CTPESIKW, HaHECEHHOW Ha

Kopnyc npeobpasosaTens.

6.3.4 MoHTax npeobpasoBaTesien HeobXO0ANMMO BLINOMNHATE B CreAyowen nocnegoBaTeflbHOCTH:

— nepej MOHTaXOM MOABOASALLYIO YacTb TpybonposBoga HeoOXOAMMO TLIATENbHO OYUCTUTL OT
OKanuHbl, PXXaB4MHbI, Mecka u Apyrux TBepAblx Yactul. [poKoHTponMpoBaTb NPaBUITbHOCTb
CTbIKOBKM NMpuBapuBaembIx TpyO M HMMNenem no BHyTPEHHEMY OuaMeTpy. 3aTeM BbINOSHUTb
cBapo4Hble paboTbl MO YCTAHOBKE OTBETHLIX MOHTaXHbIX YacTen Ha TpybonpoBoabl;

— BO BHOBb BBOAUMYIO CUCTeMYy BoAOCHabXeHWst (OTOMneHus), a Takke nocrne pemMoHTa unu 3a-
MEHbI HeKOTOpoWn YacTu Tpybonposoaa, npeobpasoBaTenn HYXXHO yCTaHaBNMBaTb TOMbLKO MO-
cne nycka CUCTeMbl B 3KCnyaTaumio U TwaTenbHoN ee NpoMbiBKM. B aToM cnyyae Ha Bpemsi
nycka v NpoMbIBKM CUCTEMbI BMECTO npubopa crnegyeT yCTaHOBUTbL MOHTaXHYK BCTaBKy (Ma-
keT: MMNB6.301111.045 gna npubopos ¢ pe3bboBbiM NpucoeanHeHvem n MMb6.301111.046 ans
npnbopos ¢ hnaHueBbIM NPUCOEANHEHNEM);

— BbIMOMHUTbL YCTAHOBKY NpeobpasoBaTens, 3akpenus ero Ha Tpybonposoaax NMbo npu nomoLum
HaKMaHbIX raek, nMbo npu nomowm G6ONTOB B 3aBUCMMOCTUM OT UCMOMNb3YEMOW KOHCTPYKLUW.
BHUMAHWE! MPOKITAOKWM (CM. MPUTTOXXEHUE A, PUCYHOK A.6), YCTAHABJIMBAEMbIE
MEXLOY PJTAHUAMW, HE OOJPKHbI BBICTYMNATH B NMPOTOYHYHKO YACTb TPYBOIPO-
BOJA NO BHYTPEHHEMY OVAMETPY 3A IrPAHULIbI YIINIOTHAEMbIX MOBEPXHOCTEWN.

6.3.5 Bo unsbexaHue Bbixoga ns ctpod npeobpasosatens HE OOMYCKAETCA nposeaeHne cea-

POYHbLIX paboT nNpu ycTaHOBNEHHOM npubope, B npouecce aKcnnyataumn, 6e3 BbINOSTHEHUSA HUXe

N3NOXeHHbIX TpeboBaHWN:

— BbIMOMHUTbL OTKINIOYEHME coeMHUTENbHLIX Kabenen NMHUN cBA3M OT nNpeobpasoBaTens, CMOH-
TMPOBaHHOIo Ha TpybonpoBoae;

— OCYLLEeCTBMTb NOACOEANHEHME 3a3eMIIAIOLLEro NPOBOAA 3MEeKTPOCBapOYHOro annapara Ha ToT
Xe TpybonpoBoa MakcumarnsHO BriM3Ko K MECTY CBapKu;

— BbIMOMHUTbL 3alMTHOE (OT CBapOYHbLIX TOKOB) 3MEKTpUYEeCcKoe LUIYHTUPOBaHWE Y4acTKOB Tpyobo-
nposoga Ao u nocne npeobpasosaTens.

LUyHTMpoBaHe npeobpasoBaTens BbINOSHUTL NPYM MOMOLLM CTaNbHOW Mosiockl (NpyTka) ce-
YeHneM He MeHee 20 MM? B COOTBETCTBUM C PUCYHKOM 6.4.

MpeobpasoBaTenb pacxopa

MKIF—EI—K—

PucyHok 6.4
6.3.6 [lpu ncnonb3oBaHun nNpeobpasoBaTtenen B cucTeMax BogOCHabOXeHus (oTonneHus) B cny-
Yae MOBbILEHHOrO COAEpXaHus B BoAe TBepAblX 4acTuL, pekoMeHayeTCcs yCTaHOBKa nepepn nps-
MbIM Yy4acTKOM (MO Hanpa.rieHVIO MOTOKA) MEXaHUYECKOro, a Npu BbICOKOM COAEpXXaHWM Xenesa

10
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MarHMTomMexaHm4eckoro cunbTpa. [na yMeHblUeHNsi BEPOATHOCTU HAaNUNaHUA MarHUTHbIX YacTu
cofepXalmxca B Boge Ha HWXKHUIA MarHuT, AonyckaeTcsl ycTaHOBKa npeobpasoBartens Takum o6-
pa3oM, YTOObI AMNeKTpoA pacnonarancsa ropusoHTansHo.

Ecnu B cucteme, rge ycrtaHoBneHbl npeobpasoBatenu, CyLecTByeT BEPOSTHOCTb CKannmea -
HMS BO34yXa UNu Apyrux rasoB Ha OTAeNbHbIX yyYacTkax Tpybonposoaa, HeO6xo4MMO npeaycMoT-
peTb BO3MOXXHOCTb BbiNyCKa CKOMMBLLErOCS BO3ayXxa B aTMocdepy.

Mpu Hannun B TPyOONPOBOAHON CUCTEME ANEKTPUYECKNX ByXaaroLmMx TOKOB, KOTOPbIe MO-
ryT oTpuuaTenbHO NOBNMATL Ha paboTy npeobpasoBatenen (cm. pasgen 9 «BoamoxHble Hewuc-
NPaBHOCTU U METOAbl X YCTPaHEeHUs»), HeOBXOAUMO MOMb30BaTbCA METOOUYECKAMU YKa3aHUAMU
Mo YCTPaHEHWIO BNMSHWS GnyxaaloLwmx TokoB (cM. «MeTtoguyeckune ykasaHus no 6opbbe ¢ nome-
Xamu, BbI3BaHHbIMW Hanuuvem B Tpybonposode bnyxaatowmx Tokos» [1M6.407131.004.1 MY pas-
MeLlleHHble Ha canTe HIMO «Mpomnpunbop»).

6.4 [logknioyeHne BbIXOOHbIX Lenen npeobpasoBatens

6.4.1 T[logknoyeHne BbIXOOHbIX Lienen npeobpasoBaTenia OCyLWeCcTBNAETCA Npyu nomMmoLm kabens B
COOTBETCTBMM CO CXEMOM, NpMBeaeHHON Ha pucyHke b.1 Mpunoxexns b. Pekomengyemoe ceyveHune
kabens He MeHee 0,2 MM?, AnvHa Kabens He JoMmKHa npesbiwats 100 m.

MNMepen noakntodeHmem ncnonHexnmn Br1C1(2)-4N.2.54, 56 cnenyet pasBepHyTb KOPMNyC anek-
TPOHHOro 6noka KpbIWKOW K cebe, OTKPYTUTb BMHTbI, PAcCMONOXEHHbIE B Yrnax KPbIWKUA U CHATb
KpblwKy. OcnabuTtb ranky repMoBBoAa M NPOCYHYTb B OTBEPCTME repMoBBOAa Kabenb.

KoHubl npoBoaoB kabens cnefyet 3a4nMCTUTb OT U30MSUMM Ha pacCcTosiHUE He MeHee 6 MM,
3aTeM BCTaBUTb NPOBO B GOKOBOE OTBEPCTME KITEMMHOM KONTOAKM U 3aXXaTb BUHTOM.

BHUMAHME! 3AKPYYUBATb BUHTbI KNTEMMHOW KONOOAKWU CNEAYET AKKYPATHO,
HE NPUNArASl 3HAYUTENBbHbIX OCEBbIX YCUITUWA, UCMNOJb3YSA OTBEPTKY C NMOCKUM
WML oM 3x0,5 MM.

3admkeunpoBaTtb kabenb rankon repmoBoga. [locrne MOAKMYEHUS MPOBOAOB K KIIEMMHUKY
XT1 npoBepuTb yKNagky ynioOTHUTENBHOIO Xryta Ha KpblWKe npubopa, Npu 3TOM He AonycKaeTcs
HanuMyue ero paspbiBOB, HANOXEHUN UK NepekpyumBaHus. o 3aBepLleHnn NOAKMYEHMIN YCTaHO-
BUTb KPbILIKY Ha KOPMyC 9NeKTPOHHOro 6r10ka 1 NAOTHO 3aXaTb NPU NOMOLLY YeTbipeX BUHTOB.

[ns anekTpoMOHTaXa UCnonb3oBaTh TOMbKO kabenn Kpyrnoro cedeHus. BHewHun gnameTtp
ncnonb3yemoro kabens no nsonauumn gormkeH 6uiTe B Npegenax 3,5...5,5 mm.

B oauH repmoBBOA OOMKEH ObITb MPONOXEH TONbKO OAUH Kabernb, Nocne Yero ranka repMmoB-
BOJa OomkHa 6bITb NNoTHO 3axaTta. HE MCMNOJIb3YEMbIU FrEPMOBBOO OOJIKEH BbITb 3A-
FMMYLIEH.

Onsa ncnonHexun BMNC1(2)-412.54,56 passepHyTb NNAcTUKOBLIA KOPMNYC 3N1EKTPOHHOIo Grioka
B pabo4yee NonoxeHue, Kak nokasaHo B NMpunoxeHunn A.

MO 3ABEPLUEHUU JJNEKTPOMOHTAXA BO WU3BEXAHUE PA3PbIBA COEOWHU-
TENbHbIX NMPOBOAOB PA3BOPAYUBATb KOPMYC J3JIEKTPOHHOIO BJIOKA 3ANPELLA-
ETCA!

[nsa 3awmTbl OT MEXaHUYEeCKNX BO3AENCTBUIA, NPOBOAA peKOMeHAyeTCs nomellaTb B kabernb-
KaHarnbl, MO0 B XXeCTKMe unun roppupoBaHHbIe TpyObl.

Cxewma kabens ons nogkntoyeHns npeobpasosatens Kk K npusBegeHa Ha pucyHke b.2, MNpu-
noxenus b. jnnHa kabenga He gosmkHa npesbiwaTtb 15 M.

Mpy BbICOKOM YpPOBHE MHOYCTPUAnbHbIX MOMEX, a Takke B crnyyae OfMHHbIX KabenbHbIX fn-
HUN, MOHTaX pPeKOMeHOYeTCS BbIMOMHATbL 3KPaHMPOBAHHbIM Kabernem. 3aseMneHne aKkpaHMpOBaH-
Horo kabens gonyckaeTcs TONbKO C OOHOW CTOPOHbI (CO CTOPOHbI BHELLIHETO YCTPONCTRA).

PacnonoxeHve aneMeHTOB ynpasneHus u kommyTaumm Ha nnate BMC1(2) ana pasnuyHbix
NCNonHeHun NnpuBeaeHo Ha pucyHkax b.3 u b.4, MpunoxeHus b.

6.5 [lyck npeobpasoBaTens, onpoboBaHue
6.5.1 T[lpu nycke, 3anonHeHne NPOTOYHOW YacTu npeobpasoBaTens BoAOW HEOOXOAMMO BbIMOS-
HSATb NNaBHO, BO M3bexaHwe ruapaBnuYeckmx yaapos.
6.5.2 Yepes 15 MUHYT ybeauTbCa B repMEeTUYHOCTU COEQUHEHUI - HEe OOMKHO HabnaaTbes nog-
TeKaHuh 1 Kanenb.
6.5.3 [lpu Hanuuum pacxoga B cucteme ybeamtbca B cTabunbHOCTM MOKasaHMK pacxopa (cta-
OMNBbHOCTN yBESNIMYEHNS NOKa3aHUN cyeTUYMKa 0ObemMa) Ha BHELLHEM YCTPOMCTBE.

KoHTpornb curHana Ha Bbixoge npeobpasoBaTenst MOXHO BbINOIHUTL B COOTBETCTBUU C PEKO-
MeHgaumamm n.7.2.
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7 TEXHUYECKOE OBCITYXUBAHUE

TexHuyeckoe obcnyxmBaHue npeobpasoBaTtenert NPOBOAUTCA C LeNbio obecneyeHns unx

HOPMUPYEMbIX TEXHUYECKUX XapaKTepuCTUK 1 BKIIoYaeT B ceba cnegyrowne Buabl paboT:

- BHELUHWI OCMOTpP BO BPeMs aKcnyaTaumu,

- KOHTPOJb BLIXOAHOMO CUrHana;

- KOHTPOIb HanpsXXeHus NUTaHusa 1 3ameHa baTtapeu;

- OYMCTKa OT OTNOXEHUN N 3arpA3HEHUI (Npn HeobXoaNMOCTH);

- nepuoanyeckasl nosepka;

- KOHCepBaUms Npu CHATUM NpeobpasoBaTens Ha NPOACIHKUTENbHOE XpPaHEHME.

7.1 [pu BHeLLHEM OCMOTpPE NpoBepsieTca Hannyme nNnomM6 Ha npeobpa3soBaTene (B COOTBETCTBUM
c n. 4.1), coCcTosiHME COEANHUTENBHOIO Kaberns, OTCYyTCTBUE TEYN B COEAMHEHUSIX, OTCYTCTBUE KOp-
PO3UK 1 OPYruX NOBPEXAEHNA.

7.2 Tlpun Hanuumm pacxoga 4depe3 npeobpasoBaTenb nepuog cneaoBaHUs UMMNYNbCOB HA UM-
nynbCHOM BbIXOA€ MOXHO onpeaenntb no dopmyne:
T=3600A4u/g
20e T — nepuod cnedogaHusi UMIyIbCOS, C;
AU — ueHa umnymnsca, M /umr;
g — meKywuii pacxod, M*/4
Hannune curHana Ha MMNynbCHOM BbIXOA4E MOXHO MPOKOHTPONMPOBATb NPY NOMOLLM OCLMI-
norpada ¢ BXogHbIM conpoTneneHnem He meHee 1 MOwm.

3 kKOm
BrC XT4 +3,6...10 B
C 4|+ Os K
xema - ocuunnorpady
ranbBaHN4eCcKoM N
pa3BA3KKU 3| - : %) -3,6...10 B

CnegyeT NOMHUTL, YTO NPWU KOHTPOJSIE CUTHAMOB HAa BbIXO4AX, BbIMNOSIHEHHbLIX MO CXEME «OT-
KpbITbI» kKonnekTop (OK), B cny4ae OTCyTCTBMS BTOpPMYHOro npubopa, Heobxoaumo coeuHuTb
MUHYC OOMOMAHUTENBHOIO UCTOYHUKA nuTaHus (3,6 ...10 B) ¢ aMnTTEepoM BbIXOOHOMO TpaH3uUcTopa,
a ero KONmeKkTop - C NtOCOM WUCTOYHMKA NMUTaHUS Yepe3 pesncTop COMNpOTUBIIEHNEM He MeHee 3
KOM.

[onyckaeTcss Ons KOHTPONSA BbLIXOOQHOrO CuUrHana Mcrnonb3oBaTb MPOOHWK Ha cBeToauone,
cXemMa KOToporo npuBedeHa B pasgene «TexHnyeckass  noggepxka» Ha  cante
http.//www.prompribor-kaluga.ru/

MapameTpbl BLIXOQHOMO curHarna npueefeHsl B pasgerne « TexHnyeckne XxapakTtepucTukny.

Mpun oTcyTCcTBUM pacxopa Yepes3 npeobpasoBaTerb, BbIXOOHbIE UMMYSbCbl HA HEM AOSMKHbI
oTCcyTCTBOBaTb. [1pn 3TOM NpoToYHas YacTb npeobpasoBaTtensa AoimkHa ObiTb NMMOO MOMHOCTLIO 3a-
nofnHeHa BoAown, NnMbo NOSTHOCTLIO 3aBO3AyLUEeHa.

lMpoBepky paboToCNOCOBHOCTN MOXKHO BbIMOSHUTL U MPU OTCYTCTBMU MOTOKA XXMAKOCTU Yepes
npeobpasoatens. [Ana 3atoro HeobxoAMMO MOAKMIOYUTL ocuunnorpad Mnu npPobHWK K BbIXOQy
npeobpasoBarerns, CoegMHUTb «3eMIISHOM» NPOBOA ocuunsiorpada ¢ kopnycom npeobpasoBaTtens,
B35iITb METaslSIMYECKNI LLYN N KOCHYTLCA MM CUMHanbHOrO 3MeKTpoga B NPOTOYHON YacTu npmbopa
(He ponyckaeTcs OQHOBPEMEHHOE KacaHue LLYyNOM CUrHanbHOro anekTpoga v kopnyca npeobpaso-
BaTens). [pokoHTponuposaTb ocuunnorpadom unm NpobHMKOM HanuMyne MMMynbCoB Ha BbIXOAE
npeobpasoBartens.

MpoBepky paboTOCNOCOBHOCTU TakKe MOXHO OCYLLeCTBUTb, MOAKII0YMB K NpeobpasoBaTento
reHepaTop, Cxema KOTOpOro npuBedeHa B pasgene «TexHuyeckas noadepxka» Ha cante
http.//www.prompribor-kaluga.ru/. Hannyme curHana Ha BbIXO4E MOXHO MPOKOHTPONMpoBaTb Npob-
HUKOM unn ocumnnorpacgom.

7.3 KoHTponb HanpskeHns 6atapen MOXeT OCyLLEeCTBNATLCA NMobbiM BOMbTMETPOM NMOCTOSIHHOMO
HanpsbkeHnsa kn.2.0 Ha 3awyHTMPOBAHHLIX Pe3nMCTopoM conpoTumereHnem 3,6 KOM nuTaroLwmx
knemmax. [pu cHWXeHUn HanpsixeHus Huxe 3,4 B 6aTtapes nognexuT sameHe.

3ameHy 6aTtapen npeobpasoBaTtenen Heobxo4MMo NPOBOANTL B OTanIMBAEMbIX NOMELLEHMW-
AX MPU HOPMarnbHbIX KNMMaTUYeckux ycnosusax (cm.tabnuvuy 8.3).

BHUMAHME! ONA NAMKW BbIBOOAOB BEATAPEW OOMYCKAETCA UCMONb30BATL MA-
ANbHUK, C PABOYMM HAMNPAXXEHWEM HE BOJNEE 36 B, XKAJIO EFO AOJDKHO BbITb 3A-
3EMINEHO.
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3ameHy 6aTapen (CM pUCyHoK 7.3) NpoBOAUTL B CrnegytoLlen nocrneaoBaTenbHOCTY:

— CHSITb BEPXHIOKO KPbILLKY KOpMnyca 3neKTpoHHOro 6rioka npeobpasosaTens;

— CHSAITb DKamnepsbl BKNoYeHNA nutaHus (cM. pucyHok 6.3 n b.4, Mpunoxexus b);

— CHAITb KabenbHYyI0 CTAXKY, Kpenswyto 6atapeto;

— [AeMOHTUpOoBaTb paspsikeHHyto baTapelo;

—  BbINOMNHUTL S-06pa3Hyto OpPMOBKY BbIBOAOB BaTapen 1 narvky BbIBOLOB COrNMacHO PUCYHKY 7.3,
cobnogas nonspHOCTb BbIBOOOB;

— 3aKpenuTb C MOMOLLLIO HOBOW KabernbHOW CTSKKM (pekoMeHagyemas anvHa 85...150 mm, wnpu-
Ha — 2,5...5 MMm) HoBYlO BaTapelo;

— YCTaHOBMWTb Ha MECTO AXamnepbl BKITHOYEHUS NUTaHUS;

— npoBecTn cOopKy B obpaTHOM NocneaoBaTenbHOCTH;

— npoBepuTb paboTocnocobHOCTbL NpeobpasoBaTenis, Kak ykazaHo B n. 7.2.

I1
asTh IPHUITOEM BIIC1(2)4U-2.56

1 BIIC1(2)4U-2.34,54 MC60 EN X39
1 2
o
- rhli 7 v
5 N
‘ i
Nm
o

sl
w

PucyHok 7.3
1 — ctskka ALT-85S;
2 — bartapes;
3 —nnarta BlMNC1(2)
lMpumeyaHue - Mocne 3ameHbl bamapeu, 0aHHble UHUUUau3ayuu, 3anucaHHble 8 naMsimu rpo-
ueccopa, CoxXpaHsItomcs.

7.4 B oTgenbHbIX cryvasx, Npu ucnonb3oBaHWy npeobpasoBaTtenen B cuctemax BOAOCHabXeHns

(oTONNEHNs) C HU3KUM KaYeCTBOM BOAbl, BO3MOXHO 3acopeHne NpoTOYHOM YacTu npeobpasoBaTte-

ns cnegyrowmMn BUAaMn OTHOXEHUN:

— TBepAble HeMeTannuyeckne BKIMIOYEHUS (KaMHW, NeCOoK, WenKn, TPAMNKK, 1 T.M.);

— TBepAble MeTannnyeckue BKIIOYEHMS (KYCKU OKaruvHbl MOoCcne CBapku, CTPYXKa, KYCKNU CEeTKM OT
duUnNbLTPOB U T.N.);

— Mernkune oeppoMarHUTHbIE YacTULbI;

—  OTNOXEHUS rpsi3n, B TOM YUCIIE PXKaBUYUHA;

B aTom cny4dae no mepe HeobxoammocTu (CMm. pasgen «Bo3amMoxHble HencnpaBHOCTUY ), HO He
pexe OA4HOro pasa B rod, cnegyeT NpoBecTy NPoUIakTMYecKun OCMOTP U3MEPUTENBHOMO KaHana
npubopa. MNpu HanMuun OTNOXEeHU HeobXxoaUMO TLATENbHO OYUCTUTL U3MEPUTESNbHBIN KaHan u
3NeKTpoA OT 3arpsi3HeHN 40 YNCTOro MeTanna.

Mpn ucnonb3oBaHuM npeobpasoBaTenen B cUCTeMax ropsyero BogocHabxeHus npu 6onb-
LLIOW XXeCTKOCTN BOAbI BO3MOXHO OTnoxeHue conen metannos (Ca, Mg, Na, K) Ha BHyTpeHHel no-
BEPXHOCTU N3MEPUTENBHOIO KaHara v anekTpoae, YTO B CBOK o4vepeb MOXET Bbl3BaTb CHUXEHUE
YyBCTBUTESLHOCTU Npubopa BNoTb A0 ero NosIHOW OCTaHOBKU. B aTOM cnyyae yaaneHue oTroxe-
HUA 13 NPOTOYHOW YacTu npeobpasoBaTens NPou3BoaMTCA NpU NPOPUNAKTUHECKOM OCMOTpPeE, Mo-
Bepke unum pemoHTe B cooTBeTcTBuM C MIM6.407131.001 N «lNpeobpasoBaTtenb pacxoda BUXpeBOn
anekTpoMarHnTHbI BI1C. NHCTpyKums no yaaneHnto otnoxeHnn». (cm. cant HMO «[pomnpubop»
http.//www.prompribor-kaluga.ru/).

BHMMAHWE! MOCJIE 3ABEPLWUEHNA OYUCTKWN CIIEQAYET MPOU3BECTW KOHTPOIJIb
BbIXOOHOIO CUTMHAJIA, KAK YKASAHO B I1. 7.2.

7.5 [lepuoguyeckasn nosepka npeobpasoBatenen NPoBOAUTCA B COOTBETCTBUN C METOAMKOM MO-
BEPKU, NpuBeaeHHOM B pasgene 8.
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7.6 [pwu cHaTMM npeobpasoBaTend ¢ 06bekTa AN NPOAOIPKUTENBHOINO XpaHeHus, ero Heobxoam-
MO MPOCYLUMUTb N XpaHUTb B YCIOBUSAX, OFOBOPEHHLIX B pasfesie «TpaHCNopTUpOBaHME U XpaHe-
HUe».

Mpn BBOAE NpeobpasoBaTtend B aKCnnyaTaumio nocrne AMTenbHOro XpaHeHus, ecrnm He uc-
TEK CPOK npeblayLlen NoBEPKK, ero rpagynpoBka U noBepka He TpebytoTcs.
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8 METOAUKA NOBEPKU

HacTosilwasa metoauka pacnpocTpaHseTcsa Ha npeobpasoBaTenn pacxofa BUXPEBbIE 3riek-
TpomarHuTHble BINC n ycTaHaBnmMBaeT MeTo4bl M CpeAcTBa MX NEPBUYHOM N NEPUOAMNYECKON NoBe-
poK.

lMepBMYHON NoBepke nognexart npeobpasoBaTenu npu Ux BbiNycke N3 NPOM3BOACTBA, Nepuno-
On4ecKkon - Haxoaswmeca B akcnnyataumn. BHeouepeaHoi - B o6bemMe nepnognyeckon nognexar
npeobpasoBaTenun Nocne peMoHTa, a Takke B Criydae yTpaThl Ha HUX AOKYMEHTOB, MOATBEPXAAI0-
LLMX UX NOBEPKY.

MexnoBepoyHbI MHTepBan He boree 4 ner.

8.1  Onepauun nosepku

HanmeHoBaHne onepauuin noBepkn, 06bEM U COOTBETCTBYIOLLME HOMEPA MYHKTOB METOOUKN
noBepku NpmeegeHbl B Tabnuue 8.1.

Tabnuuya 8.1
HanmeHoBaHne onepauun Ne nyHkTa
BHelwHnn ocmotp 8.71..8.74
lMpoBepka repMeTUYHOCTH 8.8
OnpegeneHne MeTPONOrMYECKUX XapakTepucTmk 8.9.1 892

8.2 [lpwn nonyyeHun B npouecce noboOK M3 onepauuin oTpuuaTenbHbIX pe3ynbTaToB MoBepka
AomkHa 6bITb npekpalleHa. NpeobpasoBaTenn noaBepravTCAa PeEMOHTY unu (1) rpagyvpoBke (B
cootBeTcTBUMM C UHCTpyKumen no rpagymposke [1M6.407131.004.11") n noBTOpHOW NOBeEpke B
nonHom obbeme B cooTBeTCTBUM C N.8.1.

8.3 OnpegeneHne MeTpPOSIOMMYECKNX XapaKTEPUCTUK npeobpasoBaTesien NpoBOAAT OAHUM U3
cnegyowmx cnocobos:

— MPOMMBHbLIM (NPY NEPBUYHOWN NN NEPUONYECKON NOBEPKE);

— 6ecnponuBHLIM (MPU NEepUoaMYECKOr NOBEPKE).

8.4 [lpw npoBeaeHMM NOBEPKM NPUMEHSIOTCS OCHOBHbIE M BCMIOMOraTernbHblE CpeacTBa NoOBEPKY,
yKasaHHble B Tabnvue 8.2.

Tabnuua 8.2
TexHunyeckue Cnocob nosepku
HanmeHoBaHue
XapaKTepUCTUKK Mponve- Becnpo-
obopypoBaHus . _
(HasHayeHue) Hou NBHOW
CTteHa onsa rmgpoucnbITaHui HaenexHne go 2,4 MMa, kn.1,0 + +
YcTaHoBKa pacxogomepHas | MorpewwHocTe He 6onee +0,3%. [dnana3oH pac- + )
nosepoyHas x0n0B 40 1200 m*/uac.

OunanaszoH uyactotr 0,01My...200 «klu, HecTa-

Menepatop curHarnos I3-110 BUNBbHOCTb YacTOThbl +3+10°°,

Mpegensl usmepennii: 18...50 MM norpeLlHoOCTb

HyTtpomep NOCT 868-82 .+15mkm;  50...100 mm; 100...160mm; 160-260 - +
MM norpewwHocTb £20 MKM

MporpammHoe obecneveHne «MacTtep®noy-Cepsucy; «Calibr2002» +

MK Windows 98 u Bbiwe -

KoHTponnep nameputenbHbiii | OCHOBHaa NOrpelHoCTb M3MEPEHUn BpeMEHMU,
KW -2 n nporpammHoe obec- He Gonee 0,02%; lMorpelwHOCTb cyeTa Komnu- +
neveHne «MoHuTop-CepBuc» | 4eCcTBa BXOAHbLIX MMMYNbCOB, He 6onee +1 nmn

lNpumeyaHus

1 Jonyckaemcs ucrionib3ogaHue Opyaux cpedcme u3MepeHul U ucrbimamernibHo20 06opydo-
8aHUS C MeXHUYECKUMU XapakmepucmuKkamu, He ycmynatouumMu yKka3aHHbIM 8 mabs.8.2.

2 [lNpoepammHoe obecrieveHue «Macmep®roy-Cepsucy, KoHmMposnnep usmepumernsHbil KU-2,
npoegpammHoe obecrnevyeHue «MoHumop-Cepeucynocmasnsomcs u3zomosumesieMm rno omaoesisb-
HOMY 3aKasy.
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8.5 TpebosaHus 6eszonacHoCTU

K npoBegeHuto noBepkn JOnyckarT L, U3YUMBLUMX IKCNIyaTauUOHHYH OOKYMEHTaUMIO Ha
noBepsieMoe CpencTBo, a Takke npubopbl U 0bopyaoBaHMe, YKkasaHHble B Tabs.8.2, npoleaLlumx
WHCTPYKTaX Ha paboyeM MecTe U UMEIOLLMX KBanNMUKaLMOHHYIO rpynny no anekTpobe3onacHoCcTr
He Huxe 2.

Bo Bpemsa NnogrotoBkM 1 Npu npoBefeHnMn NoBepkn cobrogaoT Nopsaok BeiMONHEHNS paboT,
TpeboBaHus 6e30MacHOCTU 1 NpaBuna, YCTaHOBMNEHHbIE COOTBETCTBYIOLUMU AOKYMEHTaMW.

8.6 YcroBusi NOBEpPKM 1 MOAFOTOBKA K HEN.

8.6.1 [lepepn Hayanom NOBEpPKu:

— MpPOBEPSIOT COCTOSHNE U KOMMNIIEKTHOCTb 3KCNyaTaunoHHbIX AOKYMEHTOB;

— ybexpgalTcs, YTo NpUMeEHsieMble cpeacTBa MOBEPEHbI U CPOKM UX MOBEPKN HE UCTEKIN;

—  BKNIOYAOT CpeacTBa NoBepku 1 nporpesatoT nx B TedeHre 30 MUH.

8.6.2 Bce onepaunn NoBepKK, NPOBOAAT MPU HOPMaIbHLIX YCNOBUAX, YKa3aHHbIX B Tabn. 8.3.
8.6.3 [lepepn noeepkown, npeobpasoBaTenNn BbIAEPXKUBAKOT B HOPMArbHbIX YCIOBUSX HE MeHee 24
4Yacos.

Tabnuua 8.3
HanmeHoBaHvne napameTpa EaomHuubl namepeHni 3Ha4yeHune
1 TemnepaTypa okpyxatoLiero Bo3gyxa °C 2045
2 OTHOCUTENbHas BNaXXHOCTb % 30...80
3 ATMocdepHoe aaBreHne kMa 84 -106,7
4 TemnepaTypa BoAbl °C 20+5

8.6.4 [lepen nposegeHWeM MOBEPKW 3a4al0T MUHMMANbLHYK LEHYy MMMNynbca B COOTBETCTBUM C
Tabnuuen 8.4, onga Yyero yctaHaBnNMBaloT AkaMnep Ha:

-1 n:2 pasbema XP9 (cMm. pucyHok B.3 lMNMpunoxenns B) ana ncnonHernun BrC1(2)4N2.34,54;

-1 n:2 pasbema XP5 (cMm. pucyHok b.4 lNMpunoxenns B) ana ncnonHerun BMC1(2)4N2.56

Tabnuua 8.4

Dy, Mm 25-40 50 - 100 150

MunHMManbHbLIN NOBEPOYHLIN OOBHEM, M° 0,05 0,5 5,0

LleHa anyjs'lbca Ha UMMYNbCHOM BbIXO4Ee NPW NPOBEAEHNN 0,0001 0,001 0,01
noBepKK, M>/nmn.

MUWHVMManbHOE KONMMYECTBO WMMYNbCOB HA WUMMYMbCHOM
BbIxoge

500 500 500

8.7 [lpoBeaeHne noBepku
8.7.1 BHewHun ocmoTp
Mpy BHELWHEM OCMOTpPE yCTaHaBMMBAIOT COOTBETCTBME NOBEPSIEMOro npeobpasoBaTens cne-
aywmm TpeboBaHnaMm:
— OTCYTCTBME MEXAHNYECKMX MOBPEXAEHUA B BUOE CKOMOB, LapanuH U BMATUH, a Takke cregoB
KOppo3un matepunanos, U3 KOTOPbIX N3roTOBMNEH NpeobpasoBaTerb.
BHMUMAHWE! MPOTOYHAA YACTb NMPEOBPA3OBATENA OOJPKHA BblTb OYMLLEHA OT
3ArPA3HEHUW, OKATTMHbBI, PXXABUYMHbI U T.M. 4O YNCTOIO METANNA.
Mpy HanMuuM B U3MEPUTENBHOM KaHarne OTMOXEHUW B BUAE COSEN XECTKOCTU UX yaaneHue
NpPoBOAUTCS B COOTBETCTBUM C YKasaHusMn pasgena 7.
8.7.2 MapknpoBoyHble 0603HAYEHUS YeTKMe, ferkounmTaemble U COOTBETCTBYIOT WX (OYHKLMO-
HaNbHOMY Ha3Ha4YeHuIO.
Ha kopnyce npeobpasoBatens NpoBepsioT cnegyowme o603HavyeHns:
— NosiHoe 1 ycroBHoe 0603HavYeHne npeobpasoBaTens pacxona,;
— CTpernka, ykasblBaloLasa HanpasreHne noToka;
— 3aBoAcCKoM HOMep npeobpasoBaTtens;
— pgonyctumoe paboyee gaBneHue;
—  MWHAMarbHbIA N MaKCUManbHbIA pacxogbl;
— TOBapHbIN 3HAK NPeanpPUATUA-M3roTOBUTENS,;
— 3HaK yTBEpXaeHusa Tuna,
— LeHa BbIXOAHOro MMMyrbca.
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8.7.3 OkcnnyaTaumoHHas JOKYMEHTaUMsl - B COOTBETCTBUMN C KOMMIIEKTOM NMOCTaBKM.
8.7.4 3aBoackoin Homep npeobpasoBaTenisa Ha ero Koprnyce, COOTBETCTBYET HOMEPY Ha LUNIbaUKe,
N yKa3aHHOMY HOMepy B nacrnopTe.

8.8 [lpoBepka repMeTU4HOCTN.

MpoBepKY repMeTUYHOCTM NPOBOAAT Ha CTEHAE ANS TMAPOUCTIbITAHUNA.

BxogHon natpybok npeobpasoBaTtenst NOACOEAMHAOT K rMapoCUCTEME CTeHOa, BbIXOOHOW
naTpybok repMeTMYHO 3aKpbIBaOT 3arfyLlKkon. 3anonHsT npeobpasoBatens BOOON OT rMapocu-
CTeMbl CTeHAa U obecneynBaloT NOSIHOE yaaneHue Bo3ayxa M3 NpoTOYHON YacTu npeobpasoBaTe-
ns.

lMocTeneHHo noBbiwatoT gasneHne o 2,0 MlMa B TeveHne He meHee 10 c. BbigepxmBatoT mc-
nblTaTeNbHOE AaBMEHNe B TeYEeHNEe 5 M1H 1 NPOBOAAT OCMOTP NpeobpasoBaTens.

PesynbTaTbl NPOBEPKM CHATAOTCS MOSNTOXUTENBHLIMUK, €CNN B TeYeHne 5 MnH He HabntogaeT-
Csl NageHusi 4aBnNeHNsa No KOHTPOSIbHOMY MaHOMETPY CTeHAa, TeYN N MOTEHWS.

8.9 OnpeneneHne METPONOrNYECKNX XapaKTEPUCTUK.
8.9.1 T[lponueHon meTon.

Mpn NOAKIYEHUM K 3MepuTensHoMy o6opyaoBaHUI0 PACXOAOMEPHOW YCTAHOBKN UMMYSbC-
HOro BbIXOAa, BbIMOMHEHHOIO MO CXeMe «OTKPbITbINY KOMNNEKTop, HE0BX0AMMO PYKOBOACTBOBATLCS
cxemamu BbIXOOHbIX Lenen npeobpasoBaTtens (cM. pucyHok b.1, MNpunoxenus B). MNapameTpbl Bbl-
XOAHbIX CUrHanoB npveeAeHbl B pasgene « TeXHNYeckne xapakTepucTukmy.

8.9.1.1 OnpepeneHve oTHOCUTENBHOW NOrpeLHOCTN NpeobpasoBaHns obbema NpoTekwen BOAb! B
KONMMYECTBO BbIXOAHbIX MMMYMbCOB (MMMYbCHBIN BbIXOA).

MorpelHOCTb onpeaensoT Ha pacxo4OMeEpHON ycTaHoBKe. [1ns 3TOro Ha KaXkaoM M3 pacxo-
00B, yKasaHHbIX B Tabnuue 8.5, ansa pasnuyHbix rpynn nprvbopoB BbINOMHAT OAHO - ABa U3Mepe-
HUS.

Tabnuua 8.5

BIMC1 BINC2
gMI/IH: gnepa 0775gma1<c gMI/IH: O,ngaxc, 0775gma1<c
Pacxoabl guu, uep Suaxe B 3@BUCUMOCTH OT [ly BI1C npuseaeHsbl B Tabnuue 2.1; TO4HOCTL 3aaa-
HWA pacxoda He JoSMKHAa BbIXOAUTb 3a npefernbl +5% Ha gy +2% Ha g, W £2% Ha ocTanbHbIX
pacxogax.

[na kaxgoro namepeHust onpegenstoT 3HadeHne npoTekwero Yyepea npeobpasosatenb 00b-
ema Gi No pacxo4oMepHON YCTaHOBKE M COOTBETCTBYHOLLEE eMY KOSNIMYECTBO MMNynbcoB Ni, NOCTy-
NUBLLMX C UMMYJSIbCHOMO BbiIXxo4a npeobpasosaTens.

[na obecneveHnss 4OCTAaTOYHON TOYHOCTU, USMEPEHNSA NPOU3BOAAT Ha obbemax, BonbLunx
Unn paBHbIX YKa3aHHbIM B Tabn. 8.4, npu 3TOM LiEHY MMMynbca Ha UMMYNbCHOM BbiXxo4e 3agaroT
MUHMMAaIbHOW B COOTBETCTBMU C Tabn. 8.4, kak ykasaHo B 1.8.6.4.

[ns kaxxgoro nsmepeHnsa onpeaenstoT 3Ha4eHne OTHOCUTENBHOM MOrPELLHOCTMU:

G M,j'Au_Gi,j

0,= G.i

AU- MUHUMaIbHas UeHa umnysibca Ha UMrysibCHOM 8bixode 8 coomeemcmeuu ¢ mabriu-
et 8.4;
N; - qucrio umnynbcoe Ha UMyIbCHOM 8bixode.
3a OTHOCUTESNbHYIO MOrPeLIHOCTb NpeobpasoBaTens Ha MMMYNbCHOM BbIXOAE MPUHMMAOT
G
MaKcUManbHoe 13 sHaueHuin 0/ , OnpeferneHHbIX Ang gnanasoHa pacxo4oB OT MUHUMANbHOMO O
nepexogHoro W gns guanasoHa OT NepexogHoro A0 MakcumarnbHoro Ans npeobpasoBatenen
BINC1, a Takke gnga guanasoHa 0T MMHMManbHOIO pacxoga Ao MakcumarnbHoro ans npeobpasosa-
Tenen BINC2.
lMpeobpasoBaTtenb CUMTAKOT MOBEPEHHbIM, €CNN 3HAYeHWe OTHOCUTENbHOW MNOrpeLLUHOCTU
npeobpasoBaHna obbemMa NPOTEKLLEN XNOKOCTU B MMNYIMbCHBIA CUrHan He BbIXOAWUT 3a npegensbl
TpeboBaHui Tabnuupl 2.4.
BHMMAHWE! lNo 3aBepLueHMM NOBEPKN BOCCTaHABNMBAKOT pabouyto LeHy umnynbca, yaanue
mpKaMmnep mexay:
-1 n:2 pasbema XP9 (cMm. pucyHok B.3, MNMpunoxenunsa B) ana ncnonHernuin BMNC1(2)4nN2.34,54,

-1000/0, roe
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-1 n:2 pasbema XP5 (cM. pucyHok B.4, MNMpunoxenna b) ana ncnonHexun BrC1(2)4nN2.56.
8.9.2 becnponueHon MeToq

8.9.2.1 OnpepgeneHve norpewHOCTM Npeobpas3oBaHUss BXOAHOW 4YacTOTbl B UMMNYMbCHbLIA CUTHAN
NpOBOASAT B CriedytoLler NnocneoBaTenbHOCTU:

— MpOBOAAT U3MEPEHME pa3MepoB NPOTOYHOM YacTu nNpeobpasoBaTens pacxoda B COOTBETCTBUM
c puc. 8.1 B crneaytowen nocrnenoBaTefnNbHOCTH:

A A-A
< | Typ6ynusatop Typ6ynusarop
iR St ALl
G
7 {
§ D1
Bxon, é ¢
)KI/I,EI.KOCTI_/I g_ N I L)
©
Q.
[0]
B
O
s
s 4
o
z
8 5 | 3oHa ang samepa

Pa3amepos D1 n D2

PucyHok 8.1

— onpegensoT cpegHuin gnameTp: Dep = (D1+D2)/2, mm;
—  W3MEepST COMPOTMBIEHNE MEXOY CUrHamnbHbIM 3MEKTPOAOM W KoprnycoM npeobpasoBaTtens
pacxoga (Ro);

— OLEHMBAIOT NonyyeHHble 3HaveHust Dep n R

3HaveHne Dcp OOMmKHO COOTBETCTBOBATb 3HAYEHMIO, yKasaHHOMY B nacrnopTe B npegenax
OOMNYyCKOB B COOTBETCTBUM C Tabnuuen 8.6. MNpun HecooTBeTCTBMM AnameTtpa Dcp BblleykaszaHHbIM
TpeboBaHMsaM npeobpasoBaTerb NOAMAEXUT NOBEPKE NPOSIMBHBIM METOLOM.

3HauveHne Ry OO0MMKHO COOTBETCTBOBATb 3HAYEHUIO, YkasaHHOMY B Tabnuvue 8.6, B npegenax
ponycka = 5%.

Tabnuua 8.6
Oy 25 32 40 50 65 80 100 150
Ro, (Om) pnsa BMNC1(2)-4N2.34,54 | 3300 2000 2000 1000 1000 1000 1000 1000
Ro , (Om) gna BMNC1(2)-412.56 5600 3300 3300 1600 1600 1000 1000 1000
Honyck Ha pa3amep Dcp., Mm +0,045 [ +0,05 +0,06 +0,1 +0,1 +0,1 +0,1 +0,2

— 3a4alT MMHUMAarbHYIO LieHY MMMynbca Ha MMMYNbCHOM BbixoAe npeobpasoBaTens, Kak ykasa-
HO B n.8.6.4 n noaknoyaT npubopsbl AN NpoBeAeHUs NOBEPKN, B 3aBUCUMOCTM OT UCMOSHe-
HWS, KaK NoKa3aHo Ha pUCYHke 8.2.

Bl1C1(2) YN2.-34,54

XT1 ”Bxodbi 1u 2”
= XP4 y i 2
eHepamop MIynbCHbIU
r3-110 12 kKOm —| < | Uens P Ez 33
2

al Bx.
Bexod [0 2 | cueran Yacmomnbili [3 6 Kn-2
I 111 GND 8bIx00 |; ;'

BI1C1(2)-4M2.56

XP1 )v(-’-.’ ”Bxo0dbi1 1u 2”
enepamop 12 KOm <[ gens MMI'Iyanglblu 4 2
r3-110 o< o T & 8bIX0 3 3
Beixod T 2|2 CUSHaN | Yacmommbiii 2 6 Kn-2
I 11| GND 8bIX00 |: :|
1 7
PucyHok 8.2
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lNpumeyaHue;

— Tun pa3bema 0r151 NoOKMoveHuUs1 ceHepamopa Kk XP4 — HK-02.

— 0ns ucrnioniHeHut Bl1C1(2)-4N2.34,54 cueHan ¢ 2zeHepamopa rnodaemcs Ha pa3bem XP4;
Onsi ucnosnHeHut BIC1(2)-HN2.56 cueHan ¢ eeHepamopa nodaemcs Ha pasbem XP1.

— cuutbiBatoT ¢ K ¢ ncnonb3soBaHmem MO «Mactep®drnoy-CepBuc» rpagympoBOYHble Koadhdu-
umeHTbl. Cxema kabens onga nogkntodeHus npeobpasosatens k MK npeacraeneHa Ha pucyHke
b.2, MpunoxeHus b;

- NOAKMYAOT YacCTOTHbIN BbIXOA YCTAaHOBKOW Jxamnepa:
- ansa ncnonHexnun BIMC1(2)-412.34,54 Ha koHTakThl :3 1 :4 pasbema XP9;
- ansa ucnonHexun BrNC1(2)-412.56 Ha koHTakTbl :1 1 :2 pasbema XP10.
Tabnuua 8.7

BIC1 BINC2

0,9gnep, 0,1gmakc, 0,75gmakc Emuns 0,1gmakc, 0,75gmakc

— onpenensoT Ans pacxodoB, NpYBeAEeHHbIX B Tabnuue 8.7, cOOTBETCTBYKOLME UM 4acCTOThbI
BXOOHOIO CUrHana v oKpyrnsioT Nofy4YeHHble 3Ha4YeHUsl YacToT A0 Leroro Yyucna:

g —-B
=2i Tmo
/; y Y

m

2de, Am, Bm - uHdusudyarnbHble 2padyupoe8oyHblie KO3ahhuyueHmsbl rpeobpasogameris,
OdelicmeumeribHble 8 M-HOM Quarna3oHe Yyacmom (rpusedeHbl 8 rnacriopme Ha Bl1C);

fl. - 3Ha4eHue 4acmomsbl, coomeemcmeyrnuee g; pacxoay;

— yCTaHaBNUBAalT 3HAYEHWE O4HOM N3 pPacCYUTaHHbIX YAcTOT Ha reHepaTope Mpu ypPoBHE BbIXOA4-
Horo curHana 2...3 B;

—  BKtoYalT nameputenbHbin koHTponnep KA-2 (Cwm. MMB6.408843.026 P3 «KoHTponnep name-
putenbHbi KW-2» PykoBogcTBO MO SKcnnyaTtaumm);

— 3arpyxatoT B K nporpammHoe obecneyerHne «MoHuTop-CepBuc», BbIBUPaOT pexum ynpasne-
Hna «OcTaHoBKa NO MMMynbcam» W 3agalT napameTpbl T.0., YTOObl OKOHYaHWE U3MEpPEHUS
npoucxoguno npu otcyete KN-2 He meHee 1500 nMnynbCoB, MOCTYNUBLLMX HA €ro BXO4 C UM-
nynbCHOro Beixoga Vp npeobpasoartens;

— 3anyckawT MpoLecc U3MEPEHMa N OOXKMAATCA OKOHYaHUSA cyeTa Mo MOKasaHMsIM Ha JKpaHe
MK;

— Ha KaXKgoWn M3 YacTOT BbIMOMHAT MO O4HOMY U3MEPEHWUIO;

— onpefenslT pacyeTHOE KONMYEeCTBO MMMYJSIbCOB Ha MMNYbCHOM Bbixoge Vp npeobpasoBaTens
ONS KaKAOW U3 YacToT no oopmyne:

N _(Ngx_l)'(Amfi+Bm'Kt)
e 3600-Au- f,

20e Ng — rokasaHusi, omobpaxeHHble Ha MoHumope MK u coomeemcmeyowue 4Jucry
UMIY/IbCO8 C YacmomHo20 8bixo0a rnpeobpa3osameris, Mo 3a8epWeEHU0 cHema;
f;- 3adaHHasi Ha eeHepamope Yacmoma 8xXx00H020 cuzHana, 'u;
Am u Bm - gpadyupogoyHbie koaghguyueHmsl rpeobpasosameris, delicmeumerbHble 8
m- Hom duana3oHe Yacmom;
AU - MUHUMarbHasi UeHa uMryrbca Ha UMrysibCHOM 8bixo0e npeobpasosameris;
Ki— memnepamypHbIl nonpasoyHbIli KoaghghuyueHm.
lNpumeyaHus
1 BenuyuHa Ky dns pasnu4dHbix memnepamyp npusedeHa 8 mabnuue 3.1. Temnepamypy eHympu
rnpomoyHoU Yacmu ripubopa onpedesnsom npu noMowu mepmomMempa ¢ rogpewHocmsto +1°C
unu cyumsigatom c¢ K (cm. PykoeoOcmeo ronb3oeameris «Macmep®@noy-Cepsucy).

2 [orniyckaemcsi 6bInofiHeHUe usmMepeHul npu 3adaHHoU ueHe umnyrnbca (OmaudHou om MUHU-
MarsibHoU), pu 3mom criedyem y4ecmb, Ymo 8peMsi U3MepeHUl Cyu,ecmeeHHO y8enu4yueaemcs.
— onpegensitoT OTHOCUTENbHYO NOrpeLlHOCTbL Npeobpas3oBaHNS BXOAHOM YacTOTbl B MMMYbCHBIN

CUrHan Ha Kaxaown M3 3agaBaeMblX 4acToT No hopmyne:

N@bzx_N ac
56:—p-100%, roe
Npac
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Neox—MoKkasaHus KU-2, coomeemcemeyrowjue Yucsy UMysibco8 ¢ UMY IbCHO20 8biX00a.

MpeobpasoBaTtenb C UMNYMAbCHBIM BbIXOAOM CHMTAIOT NOBEPEHHbBIM, €CIN:
—  M3MepeHHble 3HaYeHns Dgp, U 3NEKTPUYECKOro COMPOTUBNEHUS MEXOY SMNEKTPOAOM M KOPryCcoM
HaxoadATca B npegenax, Tabnuupl 8.6,
— 3HayeHne OTHOCUTENbHOW MOrpeLlHOCTU npeobpas3oBaHNa BXOAHOW 4acTOTbl B MMMYMbCHBIN
CUrHan Bo BCEM AManasoHe 4acToT He BbIXxoguT 3a npegenbl + 0,2%.
Mo 3aBepLUEeHNN N3MEPEHMUIA OTKITKOYAKT YaCTOTHbIM BbIXO4, yYAanue axamnep:
- ons ucnonHennn BMNC1(2)-412.34,54 ¢ koHtakToB :3 u :4 pazbema XP9;
- ansa ncnonHeHun BIMC1(2)-4112.56 ¢ koHTakToB :1 1 :2 pasbema XP10.

8.10 OdbopmrnieHne pesynbTaToOB NOBEPKU

Pe3ynbTaTbl noBepkn opopmnsaoT NPOTOKOIOM. B NpOTOKON NOBEPKM 3aHOCAT MakcumarsbHble
3HaYeHWst NOrPELLHOCTEN, onpeaerneHHble No pe3yrnbTataM NoBEpPKU.

MonoxuTenbHble pesynbTaTbl NoBepKn odhopmnsoT B cooTBeTcTBMM € MP50.2.006, npeobpa-
3oBarternb — NNoMOUpyoT.

Mpu oTpuuaTenbHbIX pesynbTaTtax NoBepku nNpeobpasoBaTesb K AKCNnyaTaumMm He AonyckatoT,
nnomby 1 OTMETKY B NacnopTe aHHyNMPYIOT U Bbl4AOT M3BELLEHNE O HEMPUTOAHOCTM C YKa3aHUeM
npuyunH B cootBeTcTBuM ¢ 1P50.2.006.
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9 BO3MOXHbIE HEUCTTPABHOCTU U METOAbl UX YCTPAHEHUA

Bo3MmoxHble HencnpaBHOCTU NpeobpasoBaTtenen npmeeaeHsbl B Tabnmue 9.1

Tabnuuya 9.1

HewncnpaBHocTb

MpuymHa
HencnpaBHOCTH

MeTopq BbisiBNEHUS

MeTopa ycTpaHeHus

Mpn Hanuumm pacxopa
Yepe3 npeobpasoBaTenb
OTCYTCTBYET CUrHam Ha
MMnNynbCHOM Bbixoae Vp

1 bartapes paspsikeHa
HWXXe aonycTtumMmoro npe-
aena

Cwm. pasgen 7 «TexHunye-
ckoe obcnyxuBaHue»,
n.7.3

3ameHnTb GaTapeto, kak ykasa-
HO B pa3gene 7.

2 CwnbHO 3acopunacb
NpoTOoYHas YacTb Npeod-
pasoBaTens

3 OTnoxeHne conen me-
tannos (Ca, Mg, Na, K)
Ha BHYTpPEHHeN noBepx-
HOCTU Nn3MepuTenbHoro
KaHarna v anektpoae

4 OOGpblB Lenu nuTaHus

IlemoHTMpoBaTbL npeobpa3oBa-
Tenb U OYUCTUTb NPOTOYHYIO
YacTb OT 3aCOPEHUN.

OemoHTnpoBaTte npubop u o4yum-
CTUTb  BHYTPEHHIOIO  MOBEPX-
HOCTb W3MEpUTENbHOro KaHana
N 3NeKTpPo4, PYKOBOACTBYSCH
yKkasaHusimu pasgena 7.

Mpo3BOHMTL NMHWIO W MNpoBe-

KonnekTopa BbIXO4HOIo PUTb Hanun4ue HanpsaxeHua nu-
TpaH3ucTopa TaHWs KonsekTopa.

5 HeucnpaBHa nnata MepepaTe npeobpasoBaTenb B
BINC1(2) PEMOHT

Mpu oTcyTCcTBUM BOALI B
cucteme  Habnwogaetcs
cuUrHam Ha WUMMyrbCHOM
BbIxoAde Vp, Tak HasbiBa-
eMblli «camoxoay.

1 Hanuuue B TpyGonpo-
Boge Onyxpawowmx To-
KOB

Cm. «Metoguueckne yka-
3aHus no 6opbbe c nome-
XaMu, Bbl3BaHHbIMW Hanu-
ynem B Tpybonpoeoae
Gnyxgatowmnx TOKOB»

Mn6.407131. 004.1 My™

yCTpaHI/ITb B COOTBETCTBUMN C
pekoMeHagaunAaAMHn, W3NOXEHHbI-
MU B METOAUNYECKUX YKa3aHUAX

2 HewncnpaeHa
BINC1(2)

nnata

MNepenatb npeobpasosBaTtens B
PEMOHT

Mpn Hanuumm pacxopa
Yepes npeobpasoBaTenb
CUrHanm Ha WMMNySbCHOM
Bbixoge Vp HOCUT He-
YCTOMYMBBIV XapakTep

1 MNpu moHTaxe npeob-
pasoBatens Obinn Hapy-
WeHbl TpeboBaHus, W3-
TNOXeHHble B N.6.3 «MoH-
Tax npeobpasoBaTens».

BusyanbHbIi KOHTPOIb

YcTpaHuTb  BbISIBIIEHHbIN

dekT

ae-

2 Hanunuune B TpybGonpo-
Boge Onyxpawowmx To-
KOB

Cm. «Metoguyeckne yka-
3aHus no 6opbbe ¢ nome-
XaMu, Bbl3BaHHbIMW Hanu-
ynem B Tpybonpoeoae
Gny>KgatoLLmx TOKOB»

Mn6.407131.004.1 My™

yCTpaHI/ITb B COOTBETCTBUMN C
pekoMeHagaunAaAMHn, W3NOXEHHbI-
MU B METOAUNYECKUX YKa3aHUAX

3 Hannune otnoxexHun B
NPOTOYHON YacTn nNpeob-
pasoBaTens

4 HeucnpaBHa nnarta

BMNC1(2)

OemoHTnpoBaTte npubop n ouum-
CTUTb MPOTOYHYH YacTb OT 3a-
copeHun. [lpu Hanundmm Ha
BHYTPEHHEN MOBEPXHOCTU U3-
MEpPUTENbHOro KaHana u anek-
TpoOe OTMNOXEHWIN COMen XecT-
KOCTW, OYMCTKY MPOU3BECTUN B
COOTBETCTBUWN YKa3aHUSIMU pas-
gena’.

MNepenatb npeobpasosBaTtens B
PEMOHT

* «MeTogunyeckune ykasaHusa» pasMeLleHbl Ha cante http.//www.prompribor-kaluga.ru/
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10 PEMOHT NPU BO3HUKHOBEHWUWN HEUCNPABHOCTEN

10.1 PemoHT npeobpasoBaTtenen npuv BO3HUMKHOBEHUW HEUCTPABHOCTEN LOMycKaeTcs Npoun3Bo-
OUTb TOSNbKO NpeacTaBuTensaMm NpeanpuaTus-u3roToBUTENS UM opraHnsaumen, UMetoLLen Ha aTo
npaso. O Bcex peMoHTax AOrmkHa OblTb caenaHa oTMeTKa B MAcnopTe Ha u3genue C ykasaHuem
AaTbl, NPUYMHbI BbIXO4aA U3 CTPOS U XapaKTepe Npou3BegeHHOro peMOHTa.

BHMMAHWE! Mocne pemoHTa npeobpasoBaTeny NoaBepraroTcsl MOBEpKe.

10.2 KBanudvkaunoHHble TpeboBaHUA K NepcoHany no pemMoHTy M Hanagke - cnecapb KUM n A
5...7 paspsaga.

10.3 [Mpu pemoHTe cnegyeT NpPUHMMATL Mepbl MO 3aliMTe 3MeMEHTOB, BXOAALWMX B NpeobpasoBa-
Tenb pacxofa OT CTaTUYECKOro ANeKTpuyecTaa.

11 TPAHCMOPTUPOBAHUE U XPAHEHUE

11.1 lNpeobpasoBaTtenu B ynakoBke NpeanpuaTust N3rotToBUTENS JONYCKalT TpaHCnopTupoBaHue

Ha nobble paccTodaHUA Npu cobnogeHnn NpaBun, YTBEPXKAEHHbLIX TPAHCNOPTHBIMU BELOMCTBaAMM U

cnegyowmx TpeboBaHUi:

— TpaHCnopTMPOBaHUE NO XKEeNe3HoW A0pore A0SMKHO NPOU3BOAUTBLCA B KPbITbIX YNCTLIX BaroHax;

— NpW NepeBo3Ke OTKPbITbIM aBTOTPAHCMOPTOM ALLMKK C NnpubopamMmu OoSmKHbI ObiTb NOKPbLITHI Bpe-
3EHTOM;

— NpW NepeBo3Ke BO3AYLUHbIM TPaHCMOPTOM SLWMKM C Npubopamn OOSPKHbI pasMeLlaTthbes B rep-
METUYHbIX OTanSIMBaeMbIX OTCEKaX;

— Nnpw NnepeBo3ke BOAHbLIM TPAHCMOPTOM SLLMKM C Npubopamun AOSMKHbI pa3MeLlaTbCs B TPOME.

11.2 [MpepenbHble ycrnoBms TPAHCNOPTUPOBaHUS :

— TemnepaTypa oKpyxatoLero Bosgyxa oT MuHyc 50 go nntoc 50 °C;

— OTHOCUTEeNbHas BRaXHOCTb Bo3ayxa Ao 95 % npu TemnepaType +35 °C;
— aTMocdepHoe gasneHue He meHee 61,33 klMa (460 mm pT.cT.)

11.3 PaccraHoBka U KpenneHue SLWWUKOB C U3AENUSIMU Ha TPaHCMOPTHLIX CPEeACTBax AOSIKHbI
obGecneynmBaTb YCTOMYMBOE MOSIOXEHME MPU CKNAAMPOBAHUU U B MyTW, OTCYTCTBUE CMELLEHU U
yAapoB Apyr o apyra. Bo Bpemsi TpaHCMNOPTUPOBaHMSA U NOrPy304HO-PA3rpy304HbIX paboT TpaHc-
nopTHas Tapa He JOSKHA NMoABepraTbCs Pe3kMM yaapam v NpsMoOMY BO3AEUCTBUIO aTMOCHEpPHbIX
0CcaaKoB U Mbinu.

11.4 XpaHeHne npeobpasoBaTenen SOMKHO OCYLLECTBATLCA B CKNAACKUX MOMELLEHUAX Npu OT-
CYTCTBMM B HUX MbIfiM, NAPOB KUCHOT, LLESoYen N arpeCccuBHbIX ra3oB. YCNoBust XpaHeHus ans 3a-
KOHCEPBUPOBAHHbIX M YNakOBaHHbLIX M34eNWN OOSMKHBI COOTBETCTBOBATL YCIOBUSAM XpaHeHus 1 no
OCT 15150.

11.5 TosapoconpoBoauTenbHas 1 3KCNnyaTaUMoHHas AOKYMEHTauMsa AOIHKHA XPaHUTLCA BMeCTe
c npeobpa3soBartenem.

22



o NIPOM
MNnb6.407131.004.7P3 =1 NMPHUBOP

HPUJIOKEHUE A
I'ABAPUTHBIE U ITPUCOEJJUHUTEJIbBHBIE PAZMEPBI

[poxiajka, 2 mrT. I'OCT 16037-C2

[1I16.754152.006-XX Koprryc a5ekTpoHHOro 2 mecTa
0JIOKa I UCTIOTHEHUH

BIIC cm. pucynok A3

[Tnomb6a Tpyba oObIKHOBEHHAs
I'OCT 3262 (dy — cMm. Tab1.A.2)

TIOBEpUTECIIA

Hunmens, 2 mt S| n
[I16.713371.005-XX ;
! V=%,
- ; ]
! 1 8
BXon_ } - :{EJ_ <§
1
; | Y B 7
7 ; =
5 1y min L 2 Iy min
[Tpsamolii ygacTok / L [Tpsamoit ydacTok

PucyHok A.1 — MNabapuTtHbie U NnpucoeanHUTENbLHbIE pa3Mmepbl Npeobpa3soBaTtenen ¢ pe3bbo-
BbIM coeaunHeHnem [y 25, 32, 40

Koprryc siexrpoHHOTO

[pokiasika, 2 mrT. 0JI0Ka ISl HCIIOJTHEH U
[1I15.754152.006-XX BIIC cMm. pucyHok A3
TOCT 16037-Y5 na [Lromba Tpy6a 0ObIKHOBEHHAS
Py 0,1-10 MlIla (1-10 KFC/CMZ) ITOBEPHUTENA T'OCT 3262 ()ly —CM. Ta6II.A.2)

I'OCT 16037-Y7 nns } wm 'OCT 10704

P, 1,6 MIa (16 krc/cm®)

I
I
“ N ] |

I

( = By ==== ==, 7

®mnaner no FOCT 12820 \( / L\'—'@J
[IpucoenuHUTENBHBIE Pa3MeEpB =§] %
¢nanna B
5 [y min L 2 Iy min
[Ipsimoit ydacTok [Tpsamotii ygacTok

PucyHok A.2 — NabapuTtHbie U NnpucoeanHUTENbLHbIE pa3mepbl NpeobpasoBaTtenen ¢ ¢naH-
ueBbIiM coeanHeHuem [y 50, 65, 80, 100, 150
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MnnbB.407131.004.7P3 =1 NPUBOP
[na ucnonHeHul Hns ucnonHeHul
BI1C1(2)-4N2.34 BIr1C1(2)-4N2.54,56

*Mecma 0Onsi
rnnombuposaHusi - 109£0.2
| '
S| 115 _
| b
Bud A
Mecma dons
rnnombuposaHusi
&
&

* PekomeHOyemoe pacronoxeHue rniomb — ro foboli u3 duazoHasnel Kopryca 3afeKkKmpoHHo20 brioka

PucyHok A.3 NabapuTtHble pa3mepbl KOPNYCOB 3N1EKTPOHHOro 6n1oka ana ucnonHedun BrC

MabapuTHble 1 NnpucoeanHUTENbHbIE pasmepbl NpeobpasoBaTenen B COOTBETCTBMM C Tabnu-
uen A.1.

Ta6nuua A.1 — MaGapuTHbie U NnpucoeanHUTeNbHbIE pasmepbl BMC1(2)-4N2.34,54,56

Pasmepbl, MM
Ay, n, Macca, He
MM Kon Gonee, Kr
L L4 d d, drp S Hymax | Homax D D1 B d
25 (110 [ 200 | G114 | 33,5 | 33,5 1,5 (1,2)
3,2 | 180 210
32 140 | 230 | G13/4 | 42,3 | 42,3 1,9 (1,6)
40 170 | 260 G2 48,0 | 48,0 205 235 2,3 (2,0)
3,6
50 180 60,0 210 240 (160 | 125 | 21 6,4 (6,1)
65 200 75,5 225 255 | 180 | 145 4 |9,3(9,0)
4,0 18 106
80 230 88,5 235 265 | 195 | 160 | 24 (10:3)
13,6
100 | 270 114 265 290 | 215 | 180 (13.3)
4,5 8 !
29,1
150 | 370 165 310 335 | 280 | 240 | 28 | 22 (28.8)

B ckobkax ykasaHa macca npeobpasoBatenen mucnonHeHun BrC1(2)-4l12.54,56
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Hummens, 2 mt
[115.713371.005-XX

[pokiasika, 2 mrT.
[1115.754452.006-XX

I'OCT 16037-C2
'OCT 16037-C2 ITo3.1 [1o3.2
I ~
[
L |
! -
: ] I I I 1
\7 | =
Tpy6a obsikHOBeHHast 'OCT 3262 Tpy6a obsikHOBeHHas 'OCT 3262
i tpy6a o 'OCT 8732, L ex L L ebix i Tpy6a o 'OCT 8732,
I'OCT 1 4 (I'OCT 1 -

OCT 10704 ('OCT 10705) 5 My min L 2 Jly min I'OCT 10704 ('OCT 10705)

00y

PucyHok A.4 — lNoctaBka npeobpasoBaTtesieil C KOMMNIIEKTOM MOHTaXHbIX YacTeun

Lo6uy,., N
Ay, Mo3.1 L Bx. L BX., MM Mos.2 Lebix., | Lobw. | ° (no- Macca,
MM min, MM | (MocTaBka) MM min, MM Kr
cTaBka)
25 Bxopn 25 125 265 Bbixog 25 65 300 440 1,6
32 | Bxop 32 160 345 Bbixog 32 90 390 575 2,7
40 | Bxopg 40 200 420 Bbixog 40 100 470 690 3,0
lMpumeyvaHus:

1 lNocmaeka mpy6ornpoeodos no3.1 u 2 — no 3anpocy npu 3akase rnpeobpasosamersned.

2 * YkaszaHa obwas macca nos. 1, 2, 3. 4.

3 XX - ucnonHeHue demarned (dy).

4 [Mocmaensembie npsiMbie 8xo0Hble ydacmku - Lex.=10 [y. [lNpu ycmaHoeke rnpeobpa3so-
samerseli Ha 0bbekme pykoeodcmeosambCs yka3aHUsaMU, rpueedeHHbIMU 8 [NpuroxeHuu [).

Ta6nuua A.2 - lonyctumoe npumeHeHune Tpy6 no NOCT 8732, TOCT 8734 n rOCT10704

Paamepsbl Tpy6, MM
Ay, mm OCT 8732, TOCT 8734 rOCT 10704

dp S dTp S
25 32 2,5 33 3
32 42 3 42 3
40 50 4,5 48 3,5
50 57 3,5 57 3,5
65 76 4.5 76 4,5
80 89 4,5 89 4,5
100 108 4,5 108 4,5
150 159 4.5 159 4,5
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Hunnensb

yepm. 16 713371.005

(V)

h-O.Z
i Tlis © 2‘9 —%6 = 1 Mamepuan: Cmanes 10 FOCT 1050
Q 3. 2 H14, h14
3 Mokpbimue Lj10-12¢poc unu LY6Xpm
|
< 45
n Pasmepbl, MM Macca,
d D D, d d, d, | h | Kr
25 | 38 |28"" |25 |27,1|33,5| 3 |0,138
32 | 50 |36"" |32""*° |35,9 |42,3 i 0,211
40 | 56 [44*"|40™* |41 |48 0.214
PucyHok A.5 — Hunnenb
lpoknadka
4 . 1116 754 152.006
Oy, Pa3smepbl, MM epit . K?/( M/
MM D d S 6,3 S
25 38 28,2
32 50 36,2 1.5
40 56 44,2
50 109 60
65 129 | 69 o b o
80 144 91 4 v
100 164 115
150 220 154

1 Mamepuan: napoHum
2* Pazmep Ons cnpasok
3 H14, h14

PucyHok A.6- lNMpoknaaka
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HPUJIOKEHUE b

HNOJKJTIOYEHUE K BHEIITHUM YCTPOMCTBAM

BINC1(2)4112.34,54 XT1 BINC1(2)412.56 XT1
Cxema —> Cxema 4 —>
ranbBaHu- - MMnynbCHbIN ranbBaHu- N MMnynbCHbIN
YyecKowm N BbIxoa V YyecKomn \ BbIxog V
pa3Bs3ku 2 | — pa3Bs3ku 3 —
- 3 S  — 2 |—s
A\ YacToTHbIN S YacToTHbIN
= Bbixoa F Bbixoa F
— 4 — _ 1 |—

PucyHok B.1 — CxeMbl BbIXOAHbIX Lienen npeobpasoBaTtenen

Po3eTka DB-9F Po3seTtka IDC-10

Uenb { >— Uenb

TxD 3 T_ 1 TxD

1 2 TxD

GND | 5 T_ 3 | GND

6 4 | GND

RxD 2 T_ 5 RxD

8 6 RxD

DTR 4 T_ 7 DTR

9 8 DTR

RTS 7 T_ 9 RTS

< TIK 10 | RTS
Kk BMC

Mpun coeamHeHnn npeobpasosaTenen c MK poseTky IDC-10 nogkntounTb K Bunke XP5 (cwm.
pucyHok B.3 ansa npeobpasosatenen BINC1(2)412.34,54 nnu k Bunke XP8 (cM. pucyHok B.4) ans
npeobpasosatenen BMNC1(2)4N2.56.

PucyHok B.2 — Cxema kabens ansa noakno4veHusa npeoodpasoBartenen MK
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Kiaeiimo BTK
/

XT1
“H Kieiimo
3 ¥ oBepuTeIst
2[]
g JKpaH
P
. XP5 g
Ilnata BIIC1(2)
XP2[4 ? ; i XPQI
. 2
& - @

PucyHok B.3 — PacnonoxeHue anemMeHTOB ynpaBneHUs u KoMmMyTauum Ha nnate BIMNC1(2)
npeob6pasoBatenen BMC1(2)-412.34,54

XT1 — KNEMMHUK A5 NOAKMYEHUS K cHeTYMKaM UMMYIbCOB:

- Knemmbl ;1 ¥ :2 — NoAKnoYeHne MMNynbLCHOro Bbixoda Vp;

- Knemmbl :3 1 :4 — NoAKMYeHne AONONHNTENBHOrO YacToTHOro Bbixoda Vo);

XP2 — pasbeM BKNMOYEHNSA NUTaHNA (oxamnepbl mexay 1 u :2; :3 n :4)

XP4 — pasbem nogkrnoyeHnsa sxogHoro curdana (:1 — GND; :2 - BxogHown curHan);
XP5 — pasbem nogkntoyeHns k MNK;

XP6 — cepBUCHbIV pa3bewm;

XP7 — pasbem paspeLleHns 3anmMcn HacTPoeYHbIX NapamMeTpoB;

XP9 — pasbem gns BKIKOYEHUS:

- MMHUMAaIbHOM LeHbl uMmnyneca (xamnep 1 u :2);

- gononHuTensHoro YactotHoro Beixoga (Vo) (kamnep :3 n :4) npu rpagymposke BINC
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Kuneiimo BTK

—_—_— v AV
Bki1. MUHUM. \@ >

IIEHBI UMITYJIbCa /1—@2 - Cepsuc

1[0 0]2 /l | Pazpemienne
Bki1. wacToTHOTO

4 o ol3

N
V74
FanY
A\

XP9

P10

X

3anucu
BBIXOJIa o—
4 » o o]y K4 y
1 Kielimo noBepurens
B XP6
KJI. IUTAHUS
| ~|i@ |x%| ¢B!
Brxon F = — L® =
[os] [\ 9] —
—y Brox
Beixon V D2l S —
@ |5
T = DKkpaH
Cas3s ¢ [IK AN [CRES —

Ki@
K2@

<L,
a1
_qa_ e—a|1 Sj@,i '@‘

I'pagynposka BIIC/

a
A\
FanY
A\

XP3

Tepmonatuuk

XP 4

& 1 @ &

o | |

PucyHok B.4 — PacnonoxeHue anemMeHTOB ynpaBneHUs 1 KoMMyTauum Ha nnate BIMNC1(2)
npeob6pasoBatenen BMC1(2)-412.56

XT1 — KNEMMHUK 1151 NOAKMOYEHUIN K CHETYMKAM MMMNYIbCOB:

(:3 n :4 — gna UMNyNbCHOrO BbIXoaa; :1 n :2 — oNa 4ONONHUTENBHOIO YacTOTHOMO BbIXoAa );
XP1 - paszbem ana nogknoyeHnsa sxogHoro curHana (:1 — GND; :2 - curHan)

XP2, XP10 — pasbeMbl BKNIOYEHNS AOMNONHNTENBHOIO YaCTOTHOIO BbIXOA4A AN rpagynpoBKuY;
XP3 — pasbem ansa nporpammuposaHus CPU;

XP4 — pasbeM nsi NOAKMOYEHUS TepMoaaTymka;

XP5 — pasbem BKMOYEHNS MUHUMANBbHON LieHbl UMNYfbCca HA MMNYTbCHOM BbIXOAE;

XP6 — pasbem BkntoveHus nutanna (1 n :2; :3 n :4)

XP7 — pasbem paspelleHns 3anmcn HacTPoeYHbIX MapamMeTpoB;

XP8 — pasbem anga nogknovenus k MNK;

XP9 — cepBUCHbIV pasbem.
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HPUJIOKEHUE B

I'PA®UK ITOTEPH HAIIOPA (PBX-PBbIX) HA IIPEOBPA3OBATEJISIX B 3ABUCUMOCTH OT

PACXOJIA
JIv25 J1y32 J1yv40 JAy50 /1y65 /1y80 /1y100 150
\ \ \

\ N \ I

N\ \ I

\ \ AN \ \ \ I

AN N N N \ I

N N N N\

DRSS H
N NN [
0,1 \"‘/7 / // /,

// /
“ / l / /Y /
=~
S 0,01 / / Y/ / / /7 /
; 7/ /7 7
E.\ 7/ v 7 17
= Vi A avan
R / / 1/ ./
: VA AV(IY i/ Eu.
10" 1/
I/ l/ I{ / I,’I /
4 Il Il /4 Il
/l/ 4
A |/ / /./
L1/ / // // A1/
1-10™ // N A LA/ /
/- f H
7/ 11/ 7 77 v
71—/ 71 7¥ Vi
AV f / /
/ )4 4/ /
/1Y /U117
1-10”
0,1 1 10 100 1000

Pacxon, M /q
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HPUJIOKEHUE I

KAPTA 3AKA3A ITIPEOBPA3OBATEJIEH PACXOJA

OpraHunszauus:

MouToBbLIN agpec:

LleHa BbIXxogHOro Anwrensrocts
Ay, Mm WcnonHeHue 1 rpynna MRy bCa, MM BbIXOOHOIO UM-
’ nynbca, Mc

Kon-Bo

Cpok nocTaBku U3genui:

lMnaTtexHble PEKBU3UTbLI 3aKa34nKa:

MpenctaBuTenb 3akasynka

(BOIMKHOCTb, noAanucsb, aaTta)
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HPUJIOKEHUE J{

TPEBOBAHUS K AJJIMHE ITPAMBIX YYHACTKOB

- S
KoHdy3op, nepexon 33 S_
; —>
— L1
LLlapoBo# KpaH B NOJIOXEeHUU 20y~
MONHOCTLIO OTKPbIT S X S
DAY
OTBOA, KONEHOo S
,
dunbTp S <4‘> S
\V/
MpszeBUK S g
N V.
N\
3anBuxka S
3aTBOpP NOBOPOTHbIN { \.\ s
KnanaH perynupytowum S
Hacoc S <’]
10 Ay *

PucyHok .1

32



