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Mnnb6.407131.004.5 P3O

HacTtoswee pykoBoACTBO MO aKcnnyaTauun (danee no TekcTy - «PO») pacnpocTpaHseT-
cs1 Ha npeobpasoBaTenu pacxoda BuUXpeBble anekTpoMmarHuTHele BMNC3-Y2.34 (ganee no Tek-
CTy - «npeobpasoBaTtenuy) nponssoactea: 3A0 HIMO «lMpomnpubop»

248016, r. Kanyra, yn.Cknagckas, 4, 3A0 HIMO «Ipomnpubop»

Ten./cakc (4842) 55-10-37, 72-37-53 — otgen cObITa,

e-mail: prompribor@kaluga.ru; http: www.prompribor.kaluga.ru

Ten/dakc (4842) 55-07-17 — otaen cepBUCHOro obCnyXxmnBaHus,

e-mail: ppb_servis@kaluga.ru.

P3 npegHasHadeHO Ana n3yveHnsa npuHumna paboTbl, NpaBun akcnnyaTaumm, TexXHn4e-
CKOro obCcnyXmBaHus, PEMOHTA, XpaHEHUSA U TPAHCNOPTMPOBaHUA U3OeNus.

K paboTte ¢ npeobpasoBatensamu ponyckawTcs nvua, M3yumBline Hactosiwee PO wn
nmetoLLme onbiT paboTbl C Npubopamu n3mepeHns pacxoga n ob6bema XMaKocTu.

[Mpeobpasosamernu eHeceHbl 8 [ocydapcmeeHHbIl peecmp cpedcme usmepeHul rnood
Ne19650-05.

YACTb |
OMMCAHUE U PABOTA WMU3OENUA
1 HasHaueHue

1.1 TlpeobpasoBatenu npeaHasHaveHbl AnNa npeobpasoBaHua pacxoga (ob6bema)
XOMNOAHOW UMK ropsiyen BoAbl, a Takke OPYrnx Xugkocten (Mo cornacoBaHuilo ¢ NpeanpuaTmeM-
N3roToBUTENEM) C YAerbHOW SNEeKTPONPOBOAHOCTLIO He MeHee 2:10° Cm/M B BbIXOAHOV
UMMNYIbCHBIA 3NEKTPUYECKMI CUrHa.

O6nacTb NPUMEHEHUs - U3BMEPEHME pacxoda U y4eT NoTpebrieHns KonmyecTBa XUAKO-
CTM B HanoJTHEHHbIX HaNoOpHbIX TPYOONPOBOAax CUCTEM BOAOCHAOXeHMA n TennocHabxeHnsa ans
TEXHONOMMYEeCKNX Lenen n yy4yeTHO-pacHeTHbIX onepauui. lNpeobpasosBaTens MoxeT ObiTb MC-
nonb30BaH B KayecTBe NepBUYHOro npubopa B KOMMMEKTe C TEMMOBbIMUCIMTENEM - B COCTaBe
TennocyeTynka, ¢ BTOPUYHbIM NPUBOPOM - B COCTaBE CHETYMKA - pacxogomepa, a Takke B aBTO-
MaTU3NPOBaHHbLIX cUcTemMax cbopa AaHHbIX, KOHTPONSA U PErynnpoBaHNs TEXHONOMMYECKMX Mpo-
LeccosB.

1.2 lNpeobpasoBatenb UMeeT UMMYIbCHbIA BbIXod VP C HOPMWPOBAHHOW ANS rpynnbl
TMNOPa3MepoB LEHOW MMMNynbca, KONMMYeCcTBO MMMYNbCOB HA MMMYNbCHOM BbiXxo4e Mponopumo-
HanbHO 06bEMY XNOKOCTW, NpoLueaLen Yepes npeobpasoBaTens.

1.3 MNapameTpbl NUTAHUA N HaArpy30YHble XapakTePUCTUKM npeacTaBneHbl B Tabnuvue
2.3.

1.4 KnumaTtnuyeckoe mcnonHeHne npeobpasoBatenen YXJ1 2 B coorBetctBum ¢ TOCT
15150. YcTOMYMBOCTb K KMMMaTuyeckum Bosgencteuam - rpynna C3 no MOCT 12997. MNpeobpa-
30BaTenun paccyMTaHbl Ha 3KCnyaTauuio Npyu TemnepaType okpyxatollero Bosayxa ot -10°C go
+50°C 1 oTHOCUTENbHOW BraxHocTN He Gonee 95 %.

YCTOMYMBOCTL K MEXaHMYEeCKMM BO3LENCTBUAM - BMOPOMPOYHOE M BMOpOyCTOMYMBOE
ncnonHexve rpynnel N1 no FOCT 12997.

lMpeobpasoBatenn yCcTonumBbl K BO34EACTBUIO BHELUHErO NEPEMEHHOIO MarHUTHOrO MNo-
na c vyactotom 50 Ny 1 HanpskeHHOCTbIO He 6onee 400 A/m.

B nomelweHnn, rge akcnnyaTtupyetca npubopbl, He 4OMKHO 6bITb Cpeabl, Bbl3biBaloLLEN
KOppO3uto maTepuranos, U3 KOTOPbIX OHW U3rOTOBIEHbI.

1.5 CteneHb 3awmThl Nnpeobpasosartenen - IP65 no FOCT 14254,

1.6 MNutaHne npeobpasoBaTtenen ocyLecTBNAeTca OT BCTpoeHHon Li-6atapeun Hanpsi-
XeHnem 3,65B u cpokom cnyxObl He MeHee 4-x neT C faTtbl OTIPY3KM C Npeanpuatus-
N3roToBUTENS.

1.7 N abapuTHble 1 NpMCoeanHUTENbHbBIE pasmepbl Npeobpa3soBaTenen, a Takke UX Mac-
ca npueedeHsbl B MpunoxeHuu A.
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Mpumep 3anuncu npeobpasoBaTesnia Npu ero 3akase U B JOKYMEHTaLUUu:
Mpeobpa3zoBatenb pacxoaa BUXPEBOW 3NEKTPOMarHUTHbIN

BINC3 —U2.34 — XXX XXX TY.407131.004.5.29524304-07
T
Ty LiCHA FIMITYTIHCA, M /HMIL.
2 TexHUYeCKUE XxapaKTepPUCTUKHU

2.1 MapameTpbl NpeobpasoBaTenen B 3aBUCUMOCTM OT AnaMeTpa YCrOBHOIO npoxona
npueeaeHsl B Tabnvue 2.1.

Tabnuuya 2.1
Ay, mm 50 65 80 100 125 150 200
Mopor 4yBCTBUTENBHOCTH, M/ 0,5 0,8 1,25 2 3,15 5 12,5
MwuHVManbHbIN pacxoa, My 1 1,6 25 4 6,3 10 25
MaKcuManbHbli pacxoa, M°/4 25 40 63 100 160 250 630

2.2 MapameTpbl UMMynNbCHOro Bbixofa Vp npeobpasoBartenen MOryT ObiTb 3agaHbl B CO-
OTBETCTBUM ¢ Tabnuuen 2.2.

Tabnuua 2.2
MNapameTpsbl curHana Ay 50... iy 100, mm | Oy125... Oy 200, mm
egr:ﬂij?zzohcn;:sg”ynbca Ha Bbixone Llena nmnynbca Ha Bbixoge Vp, M /umn

0,15...150 (80) 0,1* 1*
0,15...75 (30) 0,05 0,5
0,15...15(2) 0,01 0,1
0,15...7,5 (2) 0,005 0,05
0,15...1,5 (1) 0,001 0,01

* - yeHa umnyrnbca, ycmaHaenueaemas o yMosi4aHur, eciiu UHOe He 02080PEHO 8
kapme 3aka3sa (cm. lTPUTIOXKEHUWE E). Vimeemcs 803MOXHOCMb U3MEHEHUS UEHbI UMIYJIbCA
(nodpobHee cm. I11N16.407131.004Pr1 CepsucHas npozpamma «Macmep®rioy-Cepesuc» Pykoeo-
dcmeo rosib3osamerisi).

lMpumeyvaHus
1 Umeemcsi B03MOXHOCMb UBMEHEHUST OniumesibHOCMU 8bIXOOHO20 UMIyrbca 8 npede-
lax ykasaHHo20 Ouarna3oHa. B ckobkax OaHbl 3Ha4eHusl, ycmaHaeiueaemMble 1o yMOI4aHUuio.

2 [uckpemHocmb OnumesnibHocmu 8bIXOOHO20 umryrnsca cocmasnsem 0,03 mc npu
ee2o dnumernbHocmu MeHee 7,8 Mc u #+ 7,8 mc ripu e2o dnumensHocmu 6ornee 7,8 mc.

3 YeenuyeHue dnumernibHOCMU 8bIXOOHO20 UMIIybCa rpueodum K ye8esludeHUr0 moka
nompebrneHus npeobpasosameris.

2.3 MapameTpbl NUTaHMA U Harpy304HbIE XapakTepUCTUKN npeobpasoBaTtens npusese-
Hbl B Tabnuue 2.3.

Tabnuua 2.3

MapameTpbl 3HayeHus
HanpspkeHne nutanus, B Bar. Li 3,65
CpepgHui noTpebnsiembivi TOK, MA 0,045 *
MapameTpbl MMNynbCcHOro Bbixoga Vp
-CXeMa BbIXOOHOro Kackaga «OTKPbITbIA KONMEKTOP»
-MakcuMarnbHoe HanpsbkeHne Uk makc., B 30
-MaKCVMMarbHbIN TOK Harpy3ku Ik makc., MA 10

B 3aBMCMMOCTM OT LiEHBI nMmnynbca

-ONNTENBHOCTb BbIXOAHOTO UMMyrbca, MC
A A y cornacHo t1abn.2.2
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MpogomkeHne Tabnuupl 2.3
-HanpsXXeHne B OTKPbITOM COCTOAHMMN NpW 03
MaKcumanbHOM TOke Harpy3ku B, He bonee '
MapameTpbl AOMNONIHUTENLHOINO YaCTOTHOIO Bbl-
xopa Vy**
-CXeMa BbIXOOHOro Kackaga «OTKPbITbIV KONMAEKTOP»
-MakcumarnbHoe HanpshkeHne UK makc., B 20
-MaKCVMMarbHbIN TOK Harpysku Ik makc., MA 5
-0NNTENbHOCTb MMMYIbCca Ha BbIXOA4E, MC 1
-HanpsXeHne B OTKPbITOM COCTOSHUWU MPU MaKCu- 08
MasnibHOM TOKe Harpy3ku B, He Bonee ’

* - lpu 3HayeHusix dnumersibHOCMel 8bIXOOHO20 UMIIyfibca, ycmaHaes/ueaemMblX Mo
YMOJIIYaHUo (rpu OMKIIFOYEHHOM Q0MNOSIHUMESIbHOM 4acmomHOM 8bixode V),

** - dononHUMenbHbIlU YacmomHbil ebixo0 Vo ucrionb3yemcs 0ns nposedeHusi epadyu-
posku (cm. 1.3.4).

2.4 [pagyvpoBoYHasl XxapakTepucTMka MMNynbCHOro Bbixoga Vp npeobpasoBaTens
nmeeT BUA:

G'=Au-N
G’ - Konu4ecmeso npomekuieli 800bI, M

Au - yeHa 00HO20 uMysibca Ha UMysibCHOM 8bixode Vp (3HavyeHusi cM. mabs.2.2);
N - Konuyecmeo umnynbco8 Ha UMryIbCHOM 8bixode Vp.

2.5 MNpepaenbl OCHOBHOW OTHOCUTENbHOW MOrpeLlHOCTU NpeobpasoBaHns obbema Xua-
KOCTW B KONUYECTBO BbIXOAHbIX UMMYMbCOB C HOPMWPOBAHHOW LIEHOW B AManasoHe pacxodoB OT

MWHUManNbHOIO A0 MakcumanbHoro, % +1,0
2.6 [uanasoH TemnepaTypbl n3mepsiemon cpeapl, °C 5...150
2.7 [JononHuTenbHasa NOrpeLlHoCTb, BO3HMKaKOLWAs Npu U3MEeHeHUM TemnepaTypbl U3-
mMepsieMon cpefbl, %, He 6onee 0,05-(20-1¢)/10
2.8 [onyctumoe paboyee gaesnexue, Mla 1,6
2.9 'mgpasnuyeckoe conpoTMBIiEHME NpeobpasoBaTenien Ha MakCMmMarbHOM pacxoge,
He Gonee, MMa (krc/cm?) (Cm. Mpunoxexue B) 0,03 (0,3)

2.10 Hdetann npeobpasoBaTenemn, conpukacamLlmecs ¢ n3mMepssieMon cpeaon, N3rotos-
neHbl N3 MaTepuanoB YCTONYMBBIX K €e BO3AENCTBUIO U HE CHIDKAKOLMX ee KavyecTBa, OONYLUEHbI
K npyMmeHeHnto Munsgpasom Poccum.

2.11 BBmay oTcyTCTBUS BbIBpOCA B OKpYXKaloLLYIO Cpedy BpedHbIX BELLECTB, Npeobpaso-
BaTesb SABMSAETCHA 3KOOrMYeckn YUCTbIM NPUBGOPOM.

3 YcTtponcrteo n pabora

3.1 MpunHumn paboTbl NpeobpasoBaTens OCHOBaH Ha Npeobpa3oBaHMN YacTOTbl OTPLIBA
BMXPEBOWN OOPOXKKN (QOPOXKM KapmaHa), o6pasyollencs 3a yCTaHOBIEHHBbIM B MOTOKE TENoM, B
4acTOTy ANIEKTPMUYECKOro curHana.

B notoke makoctu, nog BO3LENCTBMEM MarHMTHOrO nonsi, obpasyeTcsi nepemMeHHas
O[C c yacToTomn, NPoONopLMOHaNbLHON 06 BEMHOMY pacxony XUakocTu.

OMC cHumaeTcsa curHanbHbIM 3NEKTPOAOM, yCcunmBaeTcs U npeobpasyeTcst 4o norude-
CKOro ypoBHs. [locne yero curHan nocTynaet Ha MUKPOKOHTponnep, obpabaTbiBaeT yacToTy
BMXpeobpasoBaHus 1 opMupyeT BbIXOAHON UMMNYIbCHBIA CUrHar.

MpeobpasoBatenb npeobpasyeT 0OGbEMHbIN pacxod B 4YacTOTY SMNEKTPUYECKOro CUrHa-
na, koTopasi, NMbo nepecynTbiBaeTCA B HOPMUPOBAHHbIE ANsi rPynnbl TUMOPa3MepPoB MMMYSbChbl
eavHuL obbema (ecnu Ucnonb3yeTcs UMMyNbCHbIN Bbixod Vp), Mnbo nocTtynaeT HeENoCcpeacTBEH-
HO Ha BbIX0[ (eCrv Ucnonb3yeTcsa ONOSTHUTENbHbIA YaCcTOTHBIN BbIxoq V).

3.2 CTpykTypHas cxema npeobpasoBatens npmeeaeHa Ha puc.3.1.
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ManbBaHuyeckas |YacToTHbIN Bbixog VO

pa3Bs3ka .
< CropoxeBo#n
Tanmep
BxopgHow curHan Tpurrep F-
—  » Yeunutenb WmuTTa » CPU
A

FanbBaHWueckasi|
pa3Bsiska —— nK

FanbBaHMueckas |IMNYNbCHbIN BbixoA Vp
pa3Bs3ka >

PucyHok 3.1

3.3 IMnynbCHbIN BbIXxo VP BbINOSTHEH MO CXEME «OTKPbIThIA KONMEKTOP» U ranbBaHuye-
CKM M30MMpPOBaH OT LWWH NuTaHnsa npeobpasosatens. Ha umnynbcHoM Bbixoge Vp curHan dop-
MUPYETCA MUKPOKOHTPONNepom npun obpaboTke 4acToTbl BUXpeobpaszoBaHUsi B COOTBETCTBUMN C
WHOMBUOYaNbHOW rpagyupoBOYHON XapakTEPUCTUKON nNpeobpasoBaTens.
KonuuectBo MMnynbCoOB Ha MMNyNbCHOM Bbixode Vp CBSI3aHO € 4YacToTon Buxpeobpaso-
BaHus fy cnegyroLlen 3aBMCUMOCTLIO:
_(A4-f,+B)t

3600 Au

roe, Nyp — Konudyecmeo umrybCo8 Ha UMMYNbCHOM Bbixoae Vp;

A, B - 2padyupoegoyHbie KoaghgpuuueHmbI npeobpasosameris;

fo_yacmoma esuxpeobpa3oeaHusi-

Au- yeHa 00HO20 UMIyfibca Ha UMIyJIbCHOM 8bixode u3 mabin. 2.2;

t — epems usmepeHus, c.

[nuTenbHOCTL UMNynNbca MOXET ObiTb 3a4aHa B COOTBETCTBUM C Tabn.2.2.

3.4 [JononHUTENbHbIN YacTOTHbIN BbIXxoA Vo (YacToTa Buxpeobpas3oBaHus) ranbBaHuye-
CKW M30NMPOBaH OT LWMH NuTaHua npubopa v BbINOMHEH Ha TPAH3UCTOPHOM ONTPOHE MO CXeme
«OTKpbITbINY» KONnekTop. Beixoa Vo npefgHasHadeH Ans NpoBefeHus rpagyMpoBKU U NOAKIIOYa-
eTcsa yctaHoBkon pxkamnepa (23 u :4) Ha XP9 (cm. puc. b.3, NMPUNOXEHWE B).

3.5 MapameTpbl MHUUManNM3aumm (rpagympoBoYdHble kKoadduumeHTsbl, [y npeobpasoBa-
Tens, ueHa nMmnynbca Ha MMNynbCHOM Bbixode Vp U ONUTENbHOCTb BbIXOAHOMO UMMyrbca) BBO-
aatcs B npeobpasosatens ¢ MK nog ynpaBneHvem cneunanbHOro nporpaMmMHoro obecneyeHns
«Mactep®noy-Cepsuc». (bonee nogpobHo cm. CepsucHada nporpamma «Mactep®noy-Cepsuc»
Pykosogcteo nonb3osatens M6.407131.004Pl1). Cxema kabens ansa nogknoyeHus npeobpa-
3oBaTtens K K npuseageHa Ha puc. 5.2 B NMPUJTOXKEHUN B.

M3meHeHna napamMeTpoB WHWUUMANM3aLMM BO3MOXHbI TOMbKO MPU  YCTaHOBMEHHOM
pKaMmnepe Ha pasbeme paspelueHnst nHmumanmsauumn XP7 (Cwm. puc.b.3, MpunoxeHue bB) B Te-
yeHue He Bonee 2-x YacoB. B cnyyae, ecnu nuTaHune 6bIn0 BbIKMNIOYEHO (OTCYTCTBME AXaMMNepoB
Ha XP2), To nepen ero BkroYeHneM (yctaHoBKoW mxamnepoB Ha XP2) HeoGxoaumo ydanuTb
Dxamnep ¢ pasbeMma XP7. Pasbem XP7 pacnonoxeH B cepBuCHOM oTceke nnatbl BMNC3, goctyn
K KOTOPOMY NperpaxgeH aKpaHoM.

3.6 MapameTpbl MHUUManNu3aumMmM XpaHAaTcsl B 3HeproHesasucmon namsat (EEPROM) n
BOCCTaHaBMBAKOTCH NPU BKIIOYEHUU NUTaHUA npeobpasosaTens.

3.7 CxeMbl BbIXOAHbIX Lenen npeobpasoBartens npeactaeneHsl Ha puc. b.1 B NMPUJO-
XEHWN B.
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3.8 KoHcTpykTnBHO npeobpasoBaTteslb COCTOMT M3 MPOTOYHOM YacTu, BbINOSIHEHHON B
BMAE MOSOro UMnuHapa, B KOTOPOM YCTaHOBIEHbI TENO OOTEKAHUA U CUrHanbHbIN ANeKTpon, a
TaKke CTOMKN, B BEPXHEN YaCTM KOTOPOW, NOA KPbILLKOW 3MEKTPOHHOro O6oka, pa3melleHa nnaTa
BIC3 (cm. puc.b.3, NMpunoxenne b).

3.9 LleHa umnynbca Ha uMnynbCHOM Bbixoge Vp oroBapuBaeTcs Npu 3akase (CM. KapTy
3akasa NMPUNOXEHWE E), a Takke ykasbiBaeTCs Ha WWMbAMKE U B nacnopTe npeobpasosBarens.

4 MapkupoBKa, NJIoMméupoBaHue, yrnakoBKa

4.1 MapkupoBka n nnombuposaHune

4.1.1 Ha kopnyce npeobpa3oBaTtensi HAHECEHbI CreayrLlmne MapkMpoBoYdHble 0603Ha-
YyeHus:

-nonHoe unu ycrnosHoe obo3HaveHne npeobpasoBaTtens pacxoaa;

-CTperka, ykasblBaloLLas HanpasneHue noToka;

-3aBofcKkon Homep npeobpasoBaTtens;

-pgonyctumoe paboyee AaBnexHve;

-AnanasoH pacxonos;

-3HaK yTBEpPXOeHNsa Tuna;

-TOBapHbIN 3HAK NPeanpuUATUS-U3roTOBUTENS;

-LeHa BbIXOOQHOro uMmnynbca.

4.1.2 NpeobpasoBaTenb NnoMonpyeTca OBYMS Klenmamu:

- knenmo BTK npwu BbInycke U3 Npon3BoOACTBa U NOCIE PEMOHTA;

- KNerMo noBepuTens nNpu NoBepke.

OTTUCKM KNerMM HaHOCATCA Ha NnomMbupoBouvHYKO nacTy. PacnonoxeHve 4vawek ans
nnombuposanusa npusegeHo B NMNPUITOXKEHWN B pucyHok B.3.

Mpu nosepke, Npu NpusHaHUM nNpeobpasoBaTtens rogHbIM K MPUMEHEHUIO ero nnomou-
PYIOT OTTUCKOM Knenma noBeputens Ha HaBecHyo oMby, COeAMHALLYIO ravky MarHuTa v ram-
Ky CTOWKM npeobpasoBaTtens v genatwT OTMETKY B nacnoprte Ha npeobpasoBaTenb B COOTBETCT-
Bum ¢ MNMP50.2.006-94

C uenbio 3awwmTbl OT HECaHKLMOHMPOBAHHOIO BMeLLaTeNnbCcTBa B paboTy npeobpaso-
BaTenb nnombupyeTcsa TennocHabxaroLlen opraHnsaumen AByMs HaBeCHbIMU niiombamm Yye-
pe3 OTBEPCTUS, PACNOSIOXKEHHbIE HA KPbILLKE 1 B KOPMyCe 3f1eKTPOHHOro 6rnoka npeobpasosa-
Tens.

4.2 Tapa v ynakoBka

4.2.1 YnakoBka npeobpasoBatener npomsBogmtca B kapToHHble (TOCT 9142) kopobku
unu caHepHble (FTOCT 5959) AwWwmKM, BbINOXEHHbIE BHYTpW ynakoBodHon Gymaron no FOCT
8828.

4.2.2 BkcnnyataumoHHas JOKYMEHTaUNsa yNakoBbIBAeTCA B NakeTbl U3 NONUITUNEHOBOM
NSIEHKN, N BKNaAbIBaTbCSA BHYTPb simKka (Kopooku).

4.2.3 W3penusi, ynakoBaHHble B MNOTPEOUTENbCKYD Tapy, MOryT OopMUpoBaTbCA B
TpaHcnopTHble nakeTbl no FOCT 21929.
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YACTb I
NCNOJIb3OBAHUE MO HASHAYEHUIO

5 SkcnnyaTauuoHHbIe orpaHu4eHuUs

5.1 B nomelleHunn, raoe akcnnyatmpyeTcs npeobpasoBaTernb, He OOMMKHO ObiTb cpenpbl,
BbI3blBalOLLEN KOPPO3MIO MaTepuaros, U3 KOTOPbIX OH U3FOTOBIEH.

BHUMAHMUE! Henb3s pacnonaratb npeo6pasoBatenu BO/IM3U MOLHbIX UCTOYHU-
KOB 3J1IeKTPOMarHMTHbLIX Nosiei (cunoBblie TpaHcdopMaTopbl, INEKTpoABUraTenu, Heakpa-
HUpPOBaHHbIe CUOBbIe Kabenu u T.1.)

6 NMoaroToBKa K aKcnnyatauum

6.1 Mepbl 6esonacHocTH

6.1.1 Bce paboTbl MO MOHTaXy M AEMOHTaxy npeobpasoBaTens HeoOGXOAMMO BbIMOJI-
HATb NPM OTCYTCTBUW AaBneHUs BOAbI B CUCTEME.

lMpumeyvaHus

1 Beudy omcymcmeusi eblbpoca 6 oKpyxarouwlyro cpedy epedHbix geujecms, rpeobpa-
308amerib 518/19€MCS 3KOSI02U4ECKU YUCMbIM rpubopom.

2 B npeobpasosamernie omcymcmeytom ornacHble ¢hakmopbl, mak Kak UCrofb3yemoe
0nis ux numaHusi HaripskeHue pasHo 3,65B.

6.2 BHewHun ocmoTp

6.2.1 MNepen Hayanom MoHTaka HeobXoaUMO NPOBECTU BHELUHUA OCMOTP U3AENUs, Nnpu
3TOM criegyeT NpoBepuThb:

-KOMMMEKTHOCTb B COOTBETCTBMM C yKasaHUaMM nacnopTa Ha npeobpasoBartens;

-OTCYTCTBME BUOUMbBIX MEXaHUYECKMNX NOBPEXAEHUN;

-Hanuyune nnomb c oTTUCKamMu krenma focnoseputTens Unu NPeanpUATUA-U3roToBUTENS.

lMpumeyaHue — lNocre pacriakoeku u3desnus e2o HeobxoduMo ebidepxampb 8 omariiu-
8aeMoM rioMeuw,eHuU He meHee 24 4acos.

6.3 MoHTax npeobpasoBarens

6.3.1 MNpeobpasoBaTtenun pacxoga paccymTaHbl 4N1s pa3MeLLEeHUs Ha MPOM3BOSIbHO Opu-
€HTUPOBaHHOM y4acTke Tpybonposoga. [pn 3ToM B MeCcTe yCTaHOBKM NpeobpasoBaTens JoShkHa
ObITb NONMHOCTLIO UCKIHOYEHA BO3MOXXHOCTb 3aBO34YLUMBAHUSA €ro NPOTOYHOM YacTu.

6.3.2 MNpucoeguHaembli TpybonpoBoa AOMKEH cooTBeTCTBOBaTh [y npeobpasosarens,
yKasaHHOMY Ha wunbanke npubopa v B ero nacnopre, U UMeTb NpsiMble Y4acTKU OSIMHON HE Me-
Hee 10 Oy nepea HUM u He MeHee 2 [ly nocne (cm. Mpunoxexue A). MNpu aToM gornxkHa 6bITb
cobnogeHa COOCHOCTb NMPsSIMbIX Y4acTKOB 40 NpeobpasoBaTens v nocne Hero ¢ cammm npeobpa-
3oBaTenem pacxopga.

lMpumeyaHue - KoHCmpykmugHO ripeobpa3zosamesiu UMem CyXeHuUe rpomoYyHolU 4ac-
mu 1o OMHOWEHUIO K rpucoeduHseMbiM mpybornposodam, ymo obecredusaem cmabunusayuio
rnomoka xudkocmu Ha exode ripeobpasoeamerisi.

[onyckaeTcs ycTaHaBnmBaTb 3a4BWXKKY WK LLAPOBOW KpaH nepepd npeobpasoBaTtenem
Ha paccTosiHum meHee vyem 10 [ly, HO He meHee 5 [ly. Mpu 3TOM B pabo4em COCTOAHWUW, 3aABUX-
Ka (LuapoBoOW KpaH) OOMKHa ObITb NOMTHOCTLIO OTKPbITA.

6.3.3 B cny4yae HecooTBeTCTBUA gnameTpa Tpybonposoaa u [y npeobpasoBaTtensa He-
06X0AMMO YCTaHOBUTb KOHYCHbIE NepexoiHble Y4acTKW, BbINONHUB TpeboBaHmsa n.6.3.2.

6.3.4 MoHTax npeobpasoBatens HeoOGXOAMMO BLINOMHATL B cCriegylowen nocnegosa-
TENbHOCTU:

-nepen MOHTaXoMm npeobpasoBaTensa NoABOASLLYIO YacTb TpybonpoBoga Heobxoanmo
TWaTenbHO OYUCTUTL OT OKalWHbI, PXaB4YMHbI, Necka u ApYyrux TBepAblx Yyactuy. [MpokoHTponu-
poBaTb NPaBUITbHOCTb CTbIKOBKM NpMBapuBaemMbix Tpy6 M HUMNNENen no BHyTPEHHEMY AnaMeTpy.
3ateM HeobX0AMMO BLINOMHUTL CBAPOYHbIE PaboTbl MO YCTAHOBKE OTBETHLIX MOHTaXHbIX YacTewn
Ha Tpyb6onpoBoabl;
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-BO BHOBb BBOAMMYIO CUCTEMY BOAOCHAOXeEHMs (OTONMEHMS), a TakKe Nnocrne pemMoHTa
UNn 3ameHbl HEKOTOPOW YacTu Tpybonposoaa, NnpeobpasoBaTernb HYXXHO yCTaHaBNMBaTb TOSbKO
nocne nycka CUCTeMbl B 3KCMfyaTaumio 1 TaTternbHOW ee NpoMbiBKM. B aTOM criyyae Ha Bpems
nycka u NpOMbIBK/ CUCTEMbI BMECTO npubopa crnegyeT yCTaHOBUTb NPOCTaBKy (OTPe3oK TpyObl,
COOTBETCTBYIOLLNI ONMHE U guaMeTpy npeobpasoBaTens);

-Npoun3BeCTM YCTaHOBKY npeobpasoBaTens, 3akpenus ero Ha Tpybonposogax nubo npu
NMOMOLLM HaKUOHbIX raek, nMbo npu nomoLum 60NTOB B 3aBUCMMOCTM OT UCNOSNb3YEMOW KOHCTPYK-
unn. MNpu MOHTaxe OOMKHO obecneynBaTbCA NOMHOE CONpPsSKEHWE OTBETHbIX MOHTAXHbIX Yac-
Ten, T.e. OTCYTCTBME YCTYMOB M NnepekocoB. HanpaeneHne noTtoka B TpybonpoBoae AOMKHO CO-
OTBETCTBOBATb HanpaBfeHWIO CTPENKN, HAHECEHHOW Ha Kopnyc npeobpa3oBaTens.

BHUMAHME! Mpoknaaku (cm. MPUINTOXXEHUE A, Puc.A.1), yctaHaBnuBaemble me-
XAy cdnaHuamu, He AOMXKHbI BbICTyNaTb B NPOTO4YHYI YacTb TpybonpoBoaa no BHYTPEH-
HeMy AnamMeTpy 3a rpaHuLbl YNIOTHAEMbIX MOBEPXHOCTEN.

6.3.5 Bo nsbexaHune Bbixoga u3 cTposi npeobpasoBaTtensi He JoNyCKaeTcA npoeeneHme
CBapO4HbIX paboT Npu ycTaHOBNEHHOM Npubope 6e3 BbINOMHEHUSA HUXKE U3NOXEeHHbIX TpeboBa-
HUR:

-BbINOSMHUTbL OTKITOYEHME COEAMHUTENBbHBLIX kKabenen NUHU cBs3M OT NpeobpasoBarens,
CMOHTMPOBAHHOIO Ha TpybonpoBoae;

-NPoOuN3BOANTbL NOACOEAMHEHNE 3a3eMMSIoLLEero NPoBOAA 3MEeKTPOCBAapOYHOro annapara
Ha TOT e Tpybonposo MakcumarbHO 61M3Ko K MeCcTy CBapKu;

-BbINOSHUTbL 3aMTHOE (OT CBAPOYHbIX TOKOB) 3fIEKTPUYECKOE LLUYHTMPOBAHME Y4YaCTKOB
Tpybonposoga oo 1 nocre npeobpasoBatens.

LWyHTMpoBaHme npeobpasoBatens BbINOMAHWUTL MPU NMOMOLLM CTanbHOM Nosfockl (NpyTka)
cevyeHneM He MeHee 20MM? B COOTBETCTBUM C PUCYHKOM 6.1.

MpeobpasoBaTtens pacxoda
ISR

I | [ —1 I
3aaBMXKN

PucyHok 6.1

6.3.6 MNpun ncnonb3oBaHun npeobpasoBatenenn B cUcTeMax BOAOCHabXeHus (oTonne-
HUS) B Criydae MOBLILEHHOrO CoaepXXaHnsa B BoAe TBepAblX YacTul, pekoMeHOyeTCcsl YCTaHOBKa
nepeg NpAMbIM y4acTKOM (MO HaNpaBfeHUI0 NOToKa) MeXaHUYEeCKOro, a npu BbICOKOM coaepxa-
HUK Xenesa MarHMToMexaHuveckoro unbTpa. [ns yMeHbLUeHNS BEPOATHOCTM HanvMnaHusa mar-
HUTHbIX YacTu1L, COAEPXKaLLUMXCA B BOAE HA HWKHUA MarHuT, ONycKkaeTcsa yCcTaHOBKa npeobpaso-
BaTend T1.0., YTOObI 9NEKTPOA pacnonarancs ropusoHTansHo.

Ecnu B cucteme, rge ycraHoBneH npeobpasoBarerb, CyLecTByeT BEPOATHOCTb CKanmu-
BaHWs BO34dyXa MNu OpYyrnx ra3oB Ha OTAENbHbIX ydyacTkax Tpybonposoga, Heobxogumo npeay-
CMOTpeTb BO3MOXHOCTb BblMyCKa CKOMMBLLEroCA BO3dyxa B aTMocdepy.

Mpy HannumMm B TPyOONPOBOOHOW CUCTEME INEKTPUYECKMX BNyXOatoLmx TOKOB, KOTO-
pble MOryT oTpuuaTenbHO NOBNUATL Ha paboTy npeobpasosatensa (cMm. pasgen 9 «Bo3amMoXxHble
HEUCNPaBHOCTM U METOAbl UX YCTPAHEHUST), AN UX yCTpaHEeHUs He06X0ANMO MONb30BaTLCS Me-
TOOMYECKMMU YKa3aHWAMM MO YCTPaHEeHWo BNuaHMA Gnyxparowmx TokoB (cMm. Metogudeckme
yKkasaHusa no 6opbbe ¢ nomexamu, Bbi3BaHHbIMWU Hanuynem B Tpybonposoae Onyxgawwmx To-
koB» MMB.407131.004.1 MY).

6.4 MNopgkrntoyeHne BbIXOOHbIX Lienen npeobpasosaTens

6.4.1 MNoaknoyeHne BbIXOAHbIX Lienen npeobpasoBaTtens OCyLeCcTBIAeTCa Npy NOMOLLM
kabens B COOTBETCTBUM CO cxemamu, npmBegeHHbiMn Ha puc. b.1 B MPUNOXXEHNN B. Peko-
MeHayemoe ceveHne kabens He MeHee 0,2MM?%, AnvHa kabensi He AoMmkHa npeBsbilaTh 100M.

Cxema kabens ons nogkntoveHus npeobpasoBatensa Kk K npuBegeHa Ha puc. b.2 B
MPUNOXEHWUW B. AnunHa kabensa He gormkHa npeBbiwatb 15m.
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Mpn BbICOKOM ypOBHE MHAYCTPUArnbHbIX MOMEX, a Takke B Criydyae ANWHHbLIX KabernbHbIX
FIMHUIN, MOHTaX PEKOMEHAYETCS BbINOMHATL 3KPAaHMPOBAHHBIM Kabenem. 3asemneHne aKpaHnpo-
BaHHOro kabensa AonyckaeTcsl TONbKO C OAHOM CTOPOHbI (CO CTOPOHbI BHELLHETO YCTPOWCTBA).

PacnonoxeHvne anemMeHTOB ynpaBneHus U1 kKoMMmyTauum Ha nnate BMC3 npuBegeHo Ha
puc. 6.3 B NMPUINTOXXEHUN B.

6.5 lNMyck npeobpasosaTens, onpoboBaHue

6.5.1 MNpwu nycke, BO n3bexaHne ruapaBnmnyeckmx yoapos, 3anofiHeHNe NpoTOYHOM YacTu
npeobpasoBarens BOAOW HE06XOAMMO BbIMOSHATE NAABHO.

6.5.2 Yepes 15 MuHyT yb6egmtbcs B repMeTUYHOCTU COEANHEHUN - HEe OOSMKHO Habmto-
JaTbCAa NoATeKaHUM XNOKOCTH, Kanenb.

6.5.3 MNpun Hannumm pacxoga B cucteme yoeanTbCca B CTabMIbHOCTM MOKa3aHUM pacxona
Ha BHeLLHEM YCTPOMCTBE.

6.5.4 KOHTpOnb 3anekTpu4ecKkoro curHana Ha Bbixoge npeobpasoBaTensd MOXHO OCyLLe-
CTBUTb B COOTBETCTBUM C N.7.2.

7 TexHn4yeckoe ob6cnyxuBaHue

TexHnyeckoe obcnyxmBaHMe NPOBOAUTCA C Lenbio obecnedyeHns HOPMUPyeMbIX TEXHU-
YeCKMUX XapaKTepUCTUK U BKIOYaeT B cebsa criegyowme Buabl paboT:

-BHELLHWI OCMOTP BO BpeMS aKCnnyatauuu;

-KOHTPOSb BbIXOAHOrO CUrHana;

-KOHTPOIb HanpsikeHus NuTaHns 1 3ameHa batapeu;

-04YMCTKa OT OTIIOXKEHWUI N 3arpsa3HeHUI (Npn HeobXxoaANMOCTK);

-nepuogudeckas noBepka;

-KOHCepBaUWsi NPY CHATMM Ha NPOAOITKUTENbHOE XpaHeHue.

7.1. Tlpn BHeELWHEM OCMOTpPE NpoBepsAeTCca Hanuume nnomb Ha npeobpasoBaTenie Mo
n.4.1, oTCyTCTBUE TEYN B COEAMHEHUAX, OTCYTCTBME KOPPO3UUN U OPYrnX NOBPEXOEHWUN.

7.2 KoHTponb curHana Ha MMnynbCHOM Bbixoge Vp MOXeT NpoM3BOgUTLCS MPU MOMOLLN
ocuunnorpada ¢ BXoAHbIM conpoTueneHveMm He meHee 1 MOm. CnegyeT NOMHUTb, YTO NPWU KOH-
TpOfe cuUrHanoB Ha BbIXO4aX, BbINOSIHEHHbIX MO CXeMe «OTKpbIThINy Konnektop (OK), B cnyyae
OTCYTCTBUSA BTOPUYHOrO npubopa, Heo6xoanumMo CoeguHUTb MUHYC OOMOMHUTENbHOrO MCTOYHMKA
nutaHuna (3...10B) ¢ aMUTTEpPOM BbIXOLQHOIO TPAH3UCTOpPA, a €ro KOSNeKTop - C NAKCOM UCTOM-
HUKa NUTaHus Yepes peanctop conpotueneHnem 10 kOwm.

[onyckaeTca ons KOHTPOMs BbIXOAHOrO CUrHasna Mcnonb3oBaTb NPOOHWMK Ha CBETOOUO-
e, CxeMa KOToporo npuseaeHa Ha puc.7.1, npy 3TOM HanuyvMe curHana MoXxHo ByaeT KOHTponu-
poBaTb NO MUraHUO CBETOAMOAA.

DD1.3, DD1.4
8,12 10, 11 +V
9,13| & ¢—
BMNC3-412.34 L 300 Om V=3..5B
+V DD1 K561J1A7 22K
DD1.1
XT1 3K 1 \ 5 -
1 100K 3] & 6 Ef“—_l_
2200 0,1
2 1 “_(]_
1 onm(
+V ::: K ocumnnorpady
PucyHok 7.1

I'Iapameprl BbIXOOHOIO CUrHasa onncaHbl B pasgene «TexHn4yeckne XapakTePUCTUKN».
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Mpun oTcyTcTBMM pacxoga 4epe3 npeobpasoBaTteflb, BbIXOAHbIE WUMMYMbCbl HA HEM
OOJMKHbI OTCyTCTBOBaTh. [1pn 9TOM NpoToYHasa YacTb NnpeobpasoBartens AomkHa 6biTb NM60 non-
HOCTbIO 3anorfHeHa BoAOM, NGO NOMHOCTLIO 3aBO3AYLLEHA.

MpoBepky paboTOCNOCOBHOCTN MOXHO BbINOMHUTL U NPU OTCYTCTBUM MOTOKA KNUOKOCTU
yepes npeobpasoBaTenib. [ng 3TOro HeobGXxoAMMO MNOAKNIYUTE ocumnnorpad mnm NPoBHUK K
BbIxo4y npeobpasoBaTensi, CoOeANHUTb «3eMMsHOM» NMPOBOA ocuunnorpadga ¢ Kopnycom npeob-
pasoBaTernsi, B3ATb MeTanfMy4eckmi Lwyn n KOCHYTbCS UM CUTHarbHOrO 3reKTpoda B NPOTOYHOM
Yyactu npubopa (He AonyckaeTcsi OQHOBPEMEHHOE KacaHMe LLyNMOM CUrHanbHOro 3MeKTpoada M
kopnyca npeobpasoBaTensi). [pokoHTponupoBaTb ocumnnorpadomM unn MpobHUKOM Hamnuume
MMMYNbCOB Ha BbIXoAe npeobpasoBaTensi.

MpoBepky paboTOCNOCOBHOCTM TaKKe MOXHO OCYLIECTBUTb, MOAKMOYMB K npeobpaso-
BaTen reHepatop, Cxema KOTOpOro npuBegeHa Ha puc.7.2. Hanuuve curHana Ha BbIXxode B
3TOM Cryyae KOHTPONMpyeTcs NPOBHMKOM.

? 0,22mKk®
R1[1100K ppq 1R2 |11:|100|13D1_20ﬂ_

DD1.3
1 23 ¢te S ¢

R3 CurHan (curHanbHbIA 3nekTpon)

DD1 K561J1H2

(CD4069) GND (MeTannuyeckui kopmnyc)
DD1.4“|14
9,11,13 b— —

J_— jz ji. 3..5B

7.3. KoHTponb HanpshkeHus 6atapen MOXET OCYLWeCTBMATbCA JH0ObIM BONbTMETPOM
kn.2.0 Ha 3alyHTUPOBaHHLIX PE3MCTOPOM conpoTusneHunem 3,6kOm nuTarowmx knemmax. Mpu
CHXXEeHNN HanpsbkeHust Hke 3,4B 6aTtapesa noanexuT 3aMmeHe.

7.3.1 3ameHy GaTapeu npeobpasoBartenen Heob6xoouMO NPOBOAUTH B OTannMBaeMbixX
NMOMELLEHUAX NPU HOPMaIbHbIX KITMMaTU4ECKNUX YCNOBUSX.

BHUMAHMUE! Oina nanku BbiBOAOB GaTapeu AOMyCcKaeTcA MCNonb3oBaTb Nassib-
HUK, C pabo4ynM HanpsxkeHMeM He 6onee 36 B, npy 3TOM XKano AOMKHO ObITb 3a3eMNeHOo.

3ameHy bartapeu (cm puc. 7.3) NpoBOANTL B CriedyroLlen nocrneagoBaTefnibHOCTU:

-CHATb BEPXHIOK KPbILLKY KOpryca aneKkTpoHHOoro 6noka npeobpasoBatens;

-CHATb Dxkamnepbl BKIoYeHus nutanuna (:1 n :2; :3 n :4), yctaHoBneHHble Ha XP2 (cm.
puc. B.3, Npunoxexne b);

-CHATb CTSXKKM No3.1, kpenswme 6atapeto;

-0EMOHTMPOBATL paspsiKeHHyo 6aTapelo;

-npoun3Bectn S-o6pasHyto hOPMOBKY BbIBOAOB GaTapeu W BbINOMHWUTL ManKy BbIBOAOB
cornacHo puc. 7.3;

-3aKpenunTb C MOMOLLbI0 HOBbIX KaberbHbIX CTAXEK (pekoMeHayemasi anvHa 85...150mm,
wnpuHa — 2,5...5mMm) HoBYto GaTapeto, cobniogas nonspHOCTbL BbIBOAOB;

-yCTaHOBUTb Ha MECTO AXaMmnepbl BKoYeHUs nutanna (11 v :2; :3 u :4) Ha XP2;

-nNpoBecTn cOOpPKYy B 0OpaTHOM NocrneaoBaTenbHOCTY;

-npoBepuUTb paboTocnocobHOCTb NpeobpasoBaTens, kKak yka3aHo B M. 7.2.

PucyHok 7.2
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PucyHok 7.3 — MoHTax (aemoHTax) 6atapen Ha nnate BINC3

12,2

1 — ctaxka ALT-85S;

2 — Kpenex cTaxkn ATM-1;

3 — batapes;

4 — nnata BlMNC3

lMpumeyaHue - lNocrne 3ameHbl bamapeu, 0aHHble UHUYUanu3ayuu, 3arucaHHble 8 ra-
Msmu rnpouyeccopa, CoxXpaHsItomces.

7.4 B oTgoenbHbIX crydasx, npy MUCMNonb3oBaHUK npeobpasoBaTens B cMCTeMax BOLO-
CHabXeHnsa (OTOMMEeHNs) C HU3KMM KayeCTBOM BOAbl, BO3MOXHO 3acCOpPEHMe MPOTOYMHOM 4acTu
npeobpasoBaTens creaywmmMm Buaamm oTroXeHun:

- TBEpAble HemeTannmMyeckme BKNIOYEeHUs (KaMHU, Necok, Wenku, TPAnku, n T.0.);

- TBEpAble MeTannuMyeckne BKIOYEHUS (KYCKM OKanuHbl MOCMe CBapKu, CTPYXKa, KyCKU
CeTKM OT PUnbTPOB U T.M.);

- Menkve oeppomarHUTHbIe YacTulbl;

- OTNIOXEHUSA rPA3N, B TOM YMCNE PXKaBYMHA;

B aTtom cnyyae no mepe HeobxoammocTu (CM. pasgen «Bo3MOXHble HEMCNPaBHOCTUY),
HO He peXe oOHOro pasa B rof, criefyeT NpoBecTn NpodunakTu4ecknii OCMOTP U3MEPUTENBHOTO
kaHana npeobpasoBaTens. Mpy HanMuun OTNOXEHW HeobxoaMMO TLAaTeNnbHO OYUCTUTL U3Me-
pUTENbHbIA KaHan 1 3aNeKTpoA OT 3arps3HEHW 40 YACTOro MeTanna.

Mpn ucnonb3oBaHuM npeobpasoBaTtens B CUCTeMax ropsiyero BoAOCHabGXeHus npu
60onbLUON XEeCTKOCTM BOAbl BO3MOXHO OTNoxeHue conen metannos (Ca, Mg, Na, K) Ha BHyTpeH-
Hel MOBEPXHOCTU U3MEPUTENbHOrO KaHana u anekTpoge, YTo B CBOK oyepedb MOXeT Bbi3BaTb
CHWXEHNe 4yBCTBUTENbHOCTU nNpubopa BNnoTb 4O €ro nofiHoM OCTaHOBKW. B aTom cnyyae yaa-
neHne OTNOXeHUN U3 MPOTOYHOW YacTu npeobpasoBaTtens Npov3BOAUTCHA NpU NpodunakTuye-
CKOM OCMOTpe, NoBepke nnun peMoHTte B cooTBeTcTBUM C [1M165.407131.0011 «[NpeobpasoBaTenb
pacxofa BUXPeBOW anekTpomarHUTHbIn BIMC. WHCTpyKuMs No yAaneHuio oTrnoxeHun». (Cm.
MPUNOXEHWE ).

BHUMAHMUE! MMocne 3aBeplieHUsi OYUCTKU crneayeT NMPOU3BECTU KOHTPOSb Bbl-
XOAHOro CUrHana, Kak ykasaHo B n. 7.2.

7.5. MNeprogunyeckas nosepka npeobpasoBaTens NPOBOAUTCH B COOTBETCTBUM C METO-
OnKom noBepku (cMoTpu pasgen 8 «MeToguka noBepku»).

7.6. MNpwn cHatun npeobpasoBaTens ¢ obbekTa ANS NPOAOIPKUTENBbHOIO XpaHeHUs, ero
HeobxoaNMO MPOCYLINTL U XPaHUTb B YCIOBUSIX, OTOBOPEHHbIX B pasaene «TpaHcnopTupoBka u
XpaHeHne».

Mpn BBOAE NpeobpasoBaTensa B 3KCnfyaTauuio nocrne ANUTENbHOro XpaHeHus rpagyu-
pOBKa 1 NOBepKa ero He TpebyloTCH, eCnv He UCTeK CPOK NpeablayLlent NOBEPKU.
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8 MeToauka noBepku

HacTtoswas meTtoguka pacnpocTpaHseTcsa Ha npeobpasoBaTternb pacxofa BUXPeBOM
anekTpomMarHuTHbin BIMNC3-4Y12.34 n yctaHaBnnBaeT mMeToabl U CpeacTBa ero nepBuUYHON U Me-
puoamyeckon NOBEPOK.

MepBuyHOM nNoBepke noanexart npeobpasoBaTtenu nNpu Mx BbiNycke M3 NPOU3BOACTBA,
nepnoandeckon — HaxogsLwmecs B akcnnyaTtaumm. BHeovepeaHon — B obbeme nepuoanveckomn
noanexar npeobpasoBaTenn Nocrne peMoHTa, a Takke B Criyyae yTpaTbl CBMAETENbCTB, Noa-
TBEPXAALLMX UX NOBEPKY.

Me>xnoBepoUHbIN HTEPBAI - He bonee 4 ner.

8.1 Onepaunn noBepkun

HanmeHoBaHMe onepauun noBepku, 06bEM N HOMepa MyHKTOB METOAMKN NpuBEAEHbI B
Tabnuue 8.1.

Tabnuuya 8.1
HanmeHoBaHne onepaunn Ne nyHkTa
BHellHun ocmoT
e OCMOTp 8.7
lMpoBepka repMeTUYHOCTH 8.8
OnpeaeneHne METPONOIMYECKMNX XapaKTEPUCTUK 8.9

8.2 lNpu nonyyeHnn B npouecce NOOM U3 onepaunin oTpmuaTenbHbIX Pe3ynbTaToB Mo-
Bepka AormkHa ObiTb npekpalleHa. NpeobpasoBaTenb nogBepraeTcsa PeMOHTY unu (1) rpagyu-
POBKE M MOBTOPHOW NOBEpPKE B MOSIHOM 06bemMe B cOOTBETCTBUM C M. 8.1

8.3 OnpepgeneHne MeTPONOrMYecKNX xapakTepucTuk npeobpasoBartenen NpoBOAST OA-
HUM 13 cnegyoLwwmnx cnocobos:

-NPONUBHLIM (MPX NEPBUYHOM U NEPUOLMUYECKON NOBEPKAX);

-6ecnponuBHbLIM (NPY NEPUOANYECKON MOBEPKE).

8.4 MNpu npoBeaeHUN NOBEPKM MPUMEHSIIOTCA OCHOBHbIE U BCMOMOraTefbHble cpeacTBa
NoBEpPKM, Yka3aHHble B Tab6n.8.2.

Tabnuua 8.2
TexHunyeckne Cnocob noeepku
HavumeHoBaHue
XapaKkTepucTUKn Mpo- Becnipo-
o6opynoBaHus - N
(Ha3HaueHune) NUBHON | BHOIA
CTteHp ANst rmaponcnbITaHUm [aeneHune He meHee 2,4 Ma, kn.1,0 + +

YcraHoBka pacxogomepHas nose- | MorpewHoctb He 6onee +0,3%. MponsBoaMTENbLHOCTL A0

poyHast 1200 m*/uac. ¥ i

OunanasoH uvactot 0,017Mu...200kMy, YpoBeHb curHana

Fenepatop curianos 3-110 0,005...10B, HecTabunbHOCTb YacTOThI 13-10'8.

Mpegensl namepenun: 18...50 MM norpewHocTb .+15MKM;

Hytpomep TOCT 868-82 50...100mm; 100...160mMm; 250-450 MM noOrpeLliHoCTb - +
+20MKM

MporpammHoe obecneveHve «Mactep®noy-Cepsucy»; «Kanmbp 2002» + +

MK Windows 98 u Bbilwe - +

OcHOBHas OTHOCUTErbHasA MOrPELIHOCTL N3MEPEHUs Bpe-
MeHu, He 6onee + 0,02%;

MorpelHocTb cHeTa KONMMYecTBa BXOOHbLIX MMMYMbCOB, He
Oonee +1 nmn

KoHTponnep usmeputensHbin KA -
2 n nporpammHoe obecneveHne
«MoHuTop-CepBuc»

lMpumeyvaHus

1 Honyckaemcs ucrionb3oeaHue Opyaux cpedcme u3MepeHul U ucrbimamesibHO20
0bopydosaHUsi C MEXHUYECKUMU Xapakmepucmukamu, He ycmyrnarwumMu yKa3aHHbIM 8
mabs.8.2.

2 T[lpoepammHoe obecriedyeHue «Macmep®noy-Cepsuc» [116.407131.004Pfl1, koH-
mponnep  usmepumernbHbll  KU-2, npoepammHoe  obecrnieyeHue  «MorHumop-Cepsucy
[116.408843.026 nocmassistomcs uszomosumernem rno omaoesibHOMYy 3aKasy.

8.5 TpeboeaHuns 6e3onacHoOCTU
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K paboTte no npoBegeHMo NOBEPKM AONYCKaTCA nNuua, U3ydmslUMe IKCnyaTaunoHHY0
AokymeHTaumio Ha BINC3-4M2.34, a Takke npubopbl n obopyaoBaHue, ykasaHHble B Tabn.8.2,
npoweglme MHCTPYKTaX Ha paboyem MecTe N nmerowwme KBanmuUKauMOHHYIO rpynny no anek-
Tpo6e30MacHOCTM He HuXe 2.

Bo Bpemsa noaroToBkM 1 Npu NpoBeAeHUn NoBepku cobnogaroT NopsAoK BbIMOSTHEHWUS
pabot, TpeboBaHns 6e30nacHOCTM 1 NpaBuna, yCTaHOBMEHHbIE COOTBETCTBYHOLLMMUN AOKYMEHTA-
MU,

8.6 YcnoBusi noBepKy 1 NOAroToBKa K HEN.

8.6.1 Nepen Ha4YanomM nNoBepKu:

-NpoOBEPSAIOT COCTOAHNE N KOMMNEKTHOCTb 3KCNIyaTaunoHHbIX JOKYMEHTOB;

-y6exgatTcs, YTO aTanoHHbIE CPeAcTBa NOBEPEHbl METPONOrMYecKomn cryX6om 1 cpoku
UX NOBEPKN He NCTEeKNY;

-BKIIOYAIOT CpeACcTBa NOBEPKM M NporpesatoT Ux B TedeHue 30 MuH.

8.6.2 Bce onepaummn noBepku, NPOBOAST NPWY HOPMarbHbIX YCINOBUSX, YKa3aHHbIX B Tabn.
8.3.

8.6.3 lNepen vcnbiTaHsaMu Npeobpas3oBaTtenib BbIAEPXKUBAKOT B HOPMasbHbIX YCIOBUSAX
He MeHee 8 yacos.

Tabnuua 8.3
HaumeHoBaHue napameTpa EavHuubl nsmepeHns 3Ha4veHune
1 TemnepaTypa okpyxatoLiero Bosgyxa °C 20+5
2 OTHOCUTENbHAsA BNAXHOCTb % 30...80
3 ATMocdhepHoe faBneHue kMa 84 - 106,7
4 Temnepatypa BOAbl °C 20+5

8.6.4 lepepn npoBefeHMeEM NOBEPKM YCTaHaBMMBAKOT MUHMMAlbHYIO LeHY MMnyrbca B
cooTBeTCTBUM € Tabn. 8.4, ana yvero yctaHaesnusatoT mpxamnep (11 u :2) Ha XP9 (cm. puc.b.3,
Mpwunoxenwne b).

Tabnuua 8.4
Ay, mm 50 -100 125 - 200
MWHMManNbHBIV NOBEPOYHbI 0OBEM, m° 0,5 5
LleHa nmnynbca Ha nMMynbCHOM Bbixode Vp npu 0,001 0.01

NnpoBeOEHNN NMOBEPKH, MS/I/IMI'I.
MuHMMansbHoe KonnM4ecTBO MMnNyrnbCoB Ha WUM-
nynbCHOM BbIXO4e Vp

500 500

8.7 MNMpoBeneHne NoBepkn

8.7.1 BHeLwHUn ocmoTp.

Mpn BHEWHeM OCMOTpe yCTaHaBNMBAOT COOTBETCTBME NOBepsieMoro npeobpasoBartens
cnegyowmm TpeboBaHnaMm:

-OTCYTCTBME MEXaHUYECKMX MOBPEXOEHW B BUAE CKOMOB, LapanuH U BMSATUH, a Takke
cnenoB KOppo3nn maTepuarnos, U3 KOTOpbIX M3roToBMeH npeobpasoBaTens;

BHUMAHME! lMpoToyHasa 4YacTb npeobpasoBatensd AormkHa ObiTb OYMLLIEHA OT 3arpsas-
HEHWI OKanWHbIl, pXXaB4MHbl U T.M. 4O YNCTOro meTanna. lNpun Hannuun B N3MepmUTENbHOM KaHane
OTNOXEHU B BUOE CONEN XKeCTKOCTU, UX yaaneHue nponsBOAnTCA B COOTBETCTBMU C UHCTPYKLUK-
en no yaganenuto otnoxeHun (Cm. MNpunoxenuve [1).

-Hanu4ne n LUenocTHOCTb Nom6.

8.7.2 MapkupoBoYHble O0O3Ha4YeHUs 4YeTKMEe, JIErkO YMTaeMbl M COOTBETCTBYHOT WX
PYHKLMOHANBHOMY Ha3HAYEHMIO.

Ha kopnyce npeobpasoBaTtens pacxofa nNpoBepsoT crneaylolmne MapkMpoBOYHble 060-
3HaYeHus:

-nonHoe unu ycnosHoe o6o3HaveHne npeobpa3oBaTtens pacxoaa;

-Hanu4umne CTpernku, ykasbiBatoLLen HanpaBreHme noToka;

-3aBofcKon Homep npeobpasoBaTtens;
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-gonyctumoe paboyee gaBneHue;

-MUHUManbHbIA 1 MaKCUMarnbHbIA pacxoapl;

-TOBapHbIN 3HaK NPeanpuUATUS-U3roTOBUTENS;

-3HaK yTBEPXXAEHUSA TMNa,

-LieHa BbIXOOHOro MMnyrnbca

8.7.3 JkcnnyaTaunoHHaa OKyMEeHTauust - B COOTBETCTBUMN C KOMMSIEKTOM NOCTaBKM.

8.7.4 3aBoackon Homep npeobpasoBaTensd Ha ero Kopnyce, COOTBETCTBYET HOMEpPY Ha
LWMNbAVKe, U YKa3aHHOMY HOMepY B nacnopre.

8.8 lNpoBepka repMeTUYHOCTHU

[MpoBepKy repMeTUYHOCTU NPOBOAAT Ha CTEHAE ANS TMOPOUCTIBITAHWUNA.

BxogHon natpybok npeobpasoBatens NoACcOeAMHAT K rMApOCUCTEME CTeHaa, BbIXoa-
HOW nNaTpyboK repMeTMYHO 3aKpbIBalOT 3arnyLikon. 3anonHaT npeobpasoBaTenb BOAOW OT rma-
pocuctembl cTeHaa n obecneynBaloT NOMHOE yaaneHne BO3gyxa M3 NPOTOYHOW YacTu npeobpa-
3oBarens.

MocTteneHHo noBbiwatoT aasneHmne oo 2,0 MlMNa B TedeHne He meHee 10c. Bolaepxnsa-
0T UCNblTaTeNbHOE AaBMeHMe B TeYeHe 5 MMH 1 NpoBOAAT OCMOTp npeobpasoBaTens.

Pe3ynbTaTbl NPOBEPKN CUMTAKOTCHA NONOXUTENBHBIMW, €CNK B Te4YeHne SMUH He Habnto-
OalTCA Teun M NOTEHMUS, a Takke NageHus OaBreHUs No KOHTPObHOMY MaHOMETPY CTeHAa.

8.9 OnpegeneHne METPONOIMYECKMX XapaKTEPUCTUK

8.9.1 MNponueHon mMeToA

lMpumeyaHue - lNpu NOOKMYEHUU K UMmepumerisHoMy obopydoeaHur pacxodomepHoU
yCcmaHO8KU UMIyIbCHO20 8bixo0a Vp, 8bIMONIHEHHO20 MO CXeMe «OMKPbIMbIU» KOMI/IEKMOop, He-
0b6xodumo pykoeoOcmeosambCsi cxeMaMu 8bIXOOHbIX uernel rpeobpasosamesns (cm. TNPUJIO-
XKEHWE B, puc. 6.1). lNapamempbl 8bix00HO20 cu2Hara ornucaHbl 8 pasdersie « TexHu4deckoe 0b-
criyxusaHue».

8.9.1.1 OnpegeneHne OCHOBHOM OTHOCUTENBLHOW MOrpeLIHOCTM Npeobpa3oBaHns obbe-
Ma npoTeKLen BOAbl B KONIMYECTBO BbIXOAHbBIX UMMYNbCOB (MMMYNbCHbIN Bbixod VP).

MorpelwHOCTb onNpenensioT Ha pacxoAOMEpPHON ycTaHoBKe. [1Ns 9TOro Ha Kaxgom u3
pacxonoB: Cuuw, 0,52 vake, Suare (CM. TABNUUY 2.1) NPOBOAAT OAHO-ABA U3MepeHUs. TOYHOCTb 3a-
AaHusa pacxoaa He A0IKHA BbIXOAUTL 3a npeaenbl +5% Ha guuwm U £2% Ha Gyaxc.

[nsa kaxgoro namepeHns onpenensaioT 3HadeHue NpoTekwero Yepes npeobpasoBaTenb
obbema G; N0 pacxo4OMEpHON YyCTaHOBKE M COOTBETCTBYOLLEE €My KONMYeCTBO UmMnynbcoB N,
NOCTYMNMBLLMX C UMMNYJIbCHOO BbIXxoAa npeobpasoBaTens.

Ona obecneyeHnss OOCTATOMHOW TOYHOCTWU, WM3MEPEHMS MNPOM3BOAAT Ha obbemax,
BONbLUMX UMK PaBHbIX YKa3aHHbIM B Tabn. 8.4, npy 3TOM LeHy UMnyrnbca Ha MMMYyNbCHOM BbIXo4e
3a4alT MUHUManbHOW B COOTBETCTBUM C Tabn. 8.4, Kak ykasaHo B n.8.6.4.

Ona Kaxgoro vM3MepeHus onpenensioT 3HayYeHWe OTHOCUMTENbHOM MOrpeLlHOCTU Mo

dopmyne:
¢ [ Nj-Au—-Gj

51‘ - G

20e, Au- MUHUMarbHasi yeHa umnyrnbca Ha UMIyIbCHOM 8bix00e 8 coomeemcmeuu ¢
mabn.8.4;

N; - yucrio umnynbco8 Ha UMIYIbCHOM 8bixode V,,.

3a OoTHOCUTENbHYI0 MOrpeLLHOCTb NpeobpasoBaTenst Ha UMNYNbCHOM BbIXOA4E NPUHUMA-

-100%,,

o G
0T MaKkcumalribHoe 13 3Ha4YeHun 51' , onpegeneHHbIX ana anana3oHa pacxogoB OT MUHUMaAIb-

HOro 4O MaKCUMarbHOrO.

MpeobpasoBaTenb cuMTaeTCsl NOBEPEHHBLIM, ECNIN 3HAYEHNE OTHOCUTENBHOW MOrpPeLLHO-
CTM Npeobpas3oBaHNA 06beMa NPOTEKLIEN XMUAKOCTU B UMMYNbCHbLIA CUTHaM He BbIXoauT 3a npe-
aenbl TpeboBaHuni, yKkasaHHbIX B M 2.5 AaHHOro pykoBOACTBA.

BHUMAHME! Mo 3aBepweHun noBepkn, yaanswT gxkamnep (:1 n :2) Ha XP9 (cm.
puc.Bb.3, NMpunoxeHune B).

8.9.2 becnponueHoi meToa
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OnpepeneHne norpewwHoCcT! NpeobpasoBaHnst BXOAHOW YacTOTbl B MMMYSbCHBIN CUrHan
NpPoBOAAT B cnefytoLlen nocrneaoBaTenbHOCTU:

8.9.2.1 lMpoBogaT M3MepeHne NpOTOYHOM YacTu NpeobpasoBaTtenst B COOTBETCTBUN C
puc.8.1 B cnegytollern nocnegoBaTeNlbHOCTU:

A_» A-A
| Typbynusatop Typ6ynusatop
£ |
@
z \
3 D1
Bxoa 7 T
XXugkocTm g
8l - 1 I D A - _ _
cC
[
Q.
[}
Sy
[&]
s
S /]
: b2
S > 2 | 3oHa anAa samepa |

" Pasmepos D1 v D2

PucyHok 8.1

a) onpenensT cpeaHun anameTp no dgopmyne: D, = (D1+D2) /2, mm;

0) n3mepsT CONPOTMBIEHME MEXOY CUTHAIbHbIM 3MIEKTPOAOM U KOpnycom npeobpaso-
Batena pacxoaa (Ro);

B) OLIEHMBAIOT NosyvyeHHble 3HavyeHus Dcp 1 Ry:

1) 3HayeHre Dcp JOMKHO COOTBETCTBOBATbL 3HAYEHMIO, YyKa3zaHHOMY B macrnopTe B npe-
Aenax JonyckoB B COOTBETCTBUM € Tabn 8.5;

lMpumeyaHue — lNpu Hecoomeemcmeuu duamempa Dcp ebiweyka3aHHbIM mpebogaHu-
AM npeobpasosamerib MOONEXUM 108EPKE MPOIUSHLIM MEMOOOM.

2) 3HayeHne Ry JOMKHO COOTBETCTBOBATb 3HAYEHMIO, Yka3daHHOMY B Tabn.8.6, B npeae-
nax goriycka B COOTBETCTBMM C JaHHOW Tabnuuen 8.5.

Tabnuuya 8.5
dy 50 65 80 100 | 125 | 150 | 200
Ro, (Om) 820 620 560 270 | 200 | 200 | 160
R*, (kOm) 820 620 560 270 | 200 | 200 | 160
Honyck Ha Ro n R*, % +10
Jonyck Ha pasmep Dcp., Mm +0,08 | %0,1 | +0,14 | +0,16 | 0,2 | 0,25 | 0,4

-3a4alT MUHUMArbHYI LieHY MMMynbca Ha MMMYNbCHOM Bbixode npeobpasoBaTens B
COOTBETCTBMM C N.8.6.4 M nogknovaoT Npubopbl ANa NpoBeAeHUst NMOBEPKU, KaK MOKa3aHo Ha
pucyHke 8.2. Pasbem XP4 npegHasHadeH Ans NoOKIoYEeHN BXOAHOMO curHana u pacnosioxXeH B
cepBuCHOM oTceke nnaTbl BINC3, goctyn k koTopomy nperpaxaeH akpaHom (cm. NMPUNTOXXEHUE
b, puc.B.3).

BI1C3-412.34
Ku-2
XT1 “Bxo0bi 1u 2”
X00bI 1TU
XP4 Bbixo0 “Vp” ? o |
FeHepamop - =< 2
r3-110 2 3
Baxod [ 2)2 cu?l:.an N
GND
3 6]
Bnbixod “V,” 4 7
PucyHok 8.2

lMpumeyaHue — Tun pasbema 05151 NOOKMHYEHUs1 2eHepamopa k XP4 — HK-02.
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-cuntbiBatoT ¢ K ¢ ucnonssosanmnem MO «Mactep®drnoy-CepBucy» rpagympoBOYHbIE KO-
achpuumneHTel. Cxema kabensa ana nogkniodeHus npeobpasosatensa kK MK npeacraBneHa Ha
puc.b.2 B MPUINTOXXEHWN B;

-onpenensaT Ana pacxonoB Zuuw,, 0,52 wake, Cuake COOTBETCTBYIOLLME UM YaCTOTbI BXOA-
HOrO CUrHamna u OKpyrfsitoT NoflyyYeHHble 3Ha4YeHMsa YacToT 4O Lenoro ymcna:

f = M, Iy
A
20e, A, B - uHdusudyarnbHblie epadyupo80YHbie KO3ghguUyueHmMbI npeobpasosameris;

[, - 3Ha4YeHue yacmomsl, coomeemcmaytowee g pacxoody;

-yCTaHaBMMBaOT 3Ha4YeHMe OOHOWN N3 pacCYMTaHHbIX YacTOT Ha reHepaTope;

-BKMOYaOT nameputeneHbin koHTponnep KA-2 (Cwm. MMb6.408843.026 PO «KoHTponnep
nameputenbHbin KN-2» PykoBoACTBO NO aKCnyatauun);

-3arpyxatoT B MK nporpammHoe obecneyeHue «MoHutop-Cepsucy», BblbnpatoT pexmm
ynpasneHust «OcTaHOBKa Mo MMnynbcam» 1 3afatoT napameTpbl T.0., YTOObl OKOHYaHWe n3mepe-
Husa npoucxoguno npu otcyeTe KN-2 He meHee 1500 mmnynbCcoB, NOCTYNUBLLMX Ha €ro BXo4 C
UMNynbCHOro Bbixoaa Vp npeobpasoBaTens;

-3anyckaroT Npouecc U3MEpPEeHUs N OOXKUOATCA OKOHYaHWSA cyeTa No MoKasaHusM Ha
akpaHe [1K;

-Ha KaXkOon U3 4acToT BbIMOSHSAKT NO O4HOMY U3MEPEHMUIO;

-onpenensaiT pacyeTHOe KONMYeCcTBO MMMYNbCOB Ha MMMNYNbCHOM Bbixoae Vp npeobpa-
30BaTenNsa Ans Kaxxaon U3 4actoT no oopmyne

_(N-D(4 S, +B)
e 3600-Au- £

20e N,y — rnokasaHusi, omobpaxxeHHble Ha MoHumope K u coomeemcmeyrouwue qucy
umrnyrnscos ¢ 8bixoda V,npeobpa3osamerisi, Mo 3agepuweHuro cyema;

f;- 3a0aHHas Ha eeHepamope Yacmoma exo00H020 cuaHana, Iy,

A u B - epadyupoegoyHbie KoaghuLuueHmsI rpeobpasosameris;

AU - MUHUMarIbHas! UeHa UMryrbca Ha UMmynbCHOM 8bixode ripeobpasogameris;

lMpumeyaHue - [Jonyckaemcs 8bINoSIHEHUE U3MepPeHuUl rpu 3adaHHOU UeHe uMryrbca
(omnuyHol om MuHUMarsbHoU), npu amom criedyem ydecmb, YMoO epeMsi UaMepeHul cyujecm-
8EHHO yseruyusaemcs.

-onpeaenstoT OCHOBHYK OTHOCUTENbHYKO MOrpeLHOCTb Npeobpa3oBaHNA BXOAHOM Yac-
TOTbl B UMNYNbCHbIA CUrHaN Ha KaXKaon U3 3agaBaeMblx 4acToT rno opmyne:

Nebe_N ac
5G:N—p-100%,rne

pac

Ngux — MokasaHust KU-2, coomeemcmeyroujue qucry umrysibCo8 ¢ UMIMyIbCHO20 8bixo0da
Vp npeobpasosamers.

MpeobpasoBatenb ¢ UMNYMAbCHBIM BbIXOAOM CHMUTAKOT NOBEPEHHbLIM, ECIIN:

-U3MepEeHHble 3HaveHusa Dg,, W 3NEeKTPUYECKOro COMPOTUBIIEHUS MEXOY 3NEeKTPOAOM U
KOpMyCOM HaxogaTcs B npefenax, ykasaHHblx B Tabn.8.5;

-3HayeHne OTHOCUTENbHOW MOrpeLHOCTN npeobpa3oBaHMs BXOAHOM YacTOTbl B UM-
NynbCHBIMA CUrHan BO BCEM AMana3oHe 4acToT He BbIXxoauT 3a npegensl + 0,2%.

8.10 OchopmrneHune pesynbTaToB NOBEPKU

8.10.1 Pe3ynbTaTtbl NOBEPKM OPOPMAAIOT MNPOTOKOSIOM. B NMpOTOKON MOBEPKU 3aHOCAT
MakcumMarsibHble 3HaYeHUs NOrpeLlHoOCTEN, onpeaeneHHble No pesynbtTataMm NoBEpKU.

8.10.2 TllonoxuTtenbHble pesynbTaTtbl MOBEPKN OQOPMIAIOT B COOTBETCTBUM C
MP50.2.006, npeobpasoBatenb — NIOMOUPYIOT.

8.10.3 lNpu oTpuuaTenbHbIX pesynbTaTax NoBepku npeobpasoBaTtesb K SKCMyaTauuu
He gonyckarT, NnomMOy 1 OTMETKY B NacnopTe aHHYyNMPYyloT U BblAaloT U3BELLEHUE O HENPUroa-
HOCTU C yKasaHMeM npuynH B cooteTcTBumM ¢ MP50.2.006.
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9 Bo3aMOXHble HencnpaBHOCTU U MeTOAbl UX YCTPpaHEeHUA

Bo3amMoXHbIe HeMCNpaBHOCTM NpeobpasoBaTenen npueeaeHsl B Tabnuue 9.1.

Tabnuua 9.1

HeuncnpaBHoCTb

MpuynHa HemcnpaBHOCTY

MeTopq BbIsIBNEHUS

MeTog ycTpaHeHus

Mpu Hannymm pacxopa
yepes npeobpasoBaterb
OTCYTCTBYET CUrHan Ha
MMMNYNbCHOM Bbixoge Vp

1 Batapes paspsikeHa
HWXXe JoMyCTUMOro

Cwm. pasgen 7 «TexHu4e-
ckoe obcnyxmBaHue»,
n.7.3

3ameHuTb OaTapeto, Kak
ykasaHo B pasgerne 7.

2 CunbHo 3acopunach
NpoToYHas 4YacTb Npeob-
pasoBarens

Peskoe yBenunyeHue no-
Tepb AaBneHNs Ha nNpeob-
pasoBaTene.

[emoHTMpoBaTh Npeobpa-
3oBaTenb ¥ O4YUCTUTL NpO-
TOYHYIO YacTb OT 3acope-
HUA.

3 OTnoxeHwne conen me-
Tannos (Ca, Mg, Na, K) Ha
BHYTPEHHEN NOBEPXHOCTU
N3MepUTEnbHOro KaHana u
anekTpoae

[emoHTMpoBaTh Npeobpa-
30BaTerb M O4YUCTUTL
BHYTPEHHIO NMOBEPXHOCTb
N3MepUTENLHOro kaHana u
3MeKTposa, PyKOBOACTBYSICH
MMNB.407131.001U, (Cwm.
Mpunoxenwve ).

4 O6pbIB LEeNU NMTaHUs
KOMnneKTopa BbIXO4HOro
TpaH3ncTopa

MpPO3BOHUTL NNHMIO 1
NpoBEpUTbL Hanuune Ha-
NPSPKEHWS MUTaHUSA Kor-
nekTopa.

6 HeucnpasHa nnata
BMNC3

Mepenatb npeobpa3oBa-
Tenb B PEMOHT

Mpu oTcyTCTBUM pacxoda
Yyepes npeobpasoBaterb
HabnogaeTca curHan Ha
MMMNyNbCHOM Bbixoge Vp,
TaK HasblBaeMblii «CaMo-
Xxomoy.

1 Hanuuune B TpyGonpoBo-
e 6rnyxaaroLmx TokoB

Cwm «MeToaunyeckue yka-
3aHusA no 6opbbe ¢ nome-
Xamu, Bbl3BaHHbIMUW Hanu-
ynem B Tpybonposoae
OnyxgarLwmnx TOKOB»
MM6.407131.004.1 MY

YCcTpaHuTb B COOTBETCTBUU
C pekoMeHaaunsIMU, U3no-
YXEHHbIMWU B METOANYECKUX
yKasaHusx

2 HeuncnpaeHa nnata
BMNC3

Mepepatb NpeoGpa3soBa-
TelNb B PEMOHT

Mpwn Hannuum pacxoaa
Yyepes npeobpasosarernb
CUrHasm Ha UMMyNbCHOM
Bbixoge Vp HOCUT Heyc-
TONYUBLIV XapakTep

1 MNpw moHTaxe npeobpa-

3oBaTens 6bnn HapyLIeHbl
TpebOBaHUsI, N3NOXKEHHbIE
B n.6.3 «MoHTax npeobpa-
3oBaTensy.

BusyanbHbIN KOHTPOIb

YCTpaHnTb BbISIBNEHHbIN
negekt

2 Hanunuue B Tpybonposo-
e 6nyxaaroLmx TOKoB

Cm «MeToamnyeckue yka-
3aHus no 6opbbe ¢ nome-
Xamu, Bbl3BaHHbIMUW Hanu-
ynem B Tpybonposoae
OnyxgarLwmnx TOKOB»
MM6.407131.004.1 MY

YcTpaHuTb B COOTBETCTBUU
C pekoMeHaaunsIMU, U3no-
YXE€HHbIMWU B METOANYECKNX
yKasaHusax

3 Hanuune otnoxeHun B
NPOTOYHOW YacTu Npeot-
pasoBarens

[emoHTMpoBaThb npeobpa -
30BaTerb M OYUCTUTL NPO-
TOYHYIO YacTb OT 3aco-
peHui. Mpu Hannyum Ha
BHYTPEHHEN NMOBEPXHOCTH
N3MEpPUTENBLHOro KaHana u
aneKkTpoae OTNOXEHUI
YKECTKOCTU, OYUCTKY Mpo-
N3BECTM B COOTBETCTBUM C
MMNB6.407131.001U. (Cwm.
Mpunoxenwve ).

4 HeuncnpaBHa nnaTta
BMNC3

Mepepatb NpeobpasoBa-
TelNb B PEMOHT
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10 PeMOHT Npu BO3HMKHOBEHUU HEUCNpPaBHOCTEN

10.1 PeMoOHT npeobpasoBatenss npuv BO3HMKHOBEHWM HEUCMNPABHOCTEN [OOMyCKaeTCs
NpPon3BOANTb TOMBbKO NpPeacTaBuUTENSAMU NPeanpuATUA-U3roTOBUTENS MMM OpraHmM3aumen,
nMmetoLern Ha ato npaBo. O Bcex peMoHTax QoMmkHa ObiTb coenaHa OTMETKa B MacnopTte npeob-
pasoBaTens C ykaszaHueM [aTbl, MPUYUHBI BbIXO4a U3 CTPOSA U XapakTepe npousBedeHHOro pe-
MOHTA.

BHMUMAHWE! NMocne pemoHTa npeobpa3oBaTenb NoABeEpPraeTca NOBEpPKE.

10.2 KeanndukaumoHHble TpeboBaHNsl K MepcoHany no pemMoHTY M Hanagke - cne-
capb KM n A 5...7 paspaga.

10.3 lMpwn pemoHTe cnegyeT NPUHUMATL Mepbl NO 3alLnTe 3M1EMEHTOB, BXOAALLNX B Npe-
obpasoBaTesnib pacxoja OT CTaTUYECKOro afeKkTpuyecTsa.

11 TpaHcnopTupoBaHue N xpaHeHue

11.1 MNMpeobpasoBatenn B ynakoBke NMpeanpusaTUs U3roTOBUTENS OOMYyCKalT TpaHCMNop-
TUPOBaHUEe Ha ntobble paccTosHUA Npu cobrnoaeHnn NpaBun, YTBEPXKOEHHbIX TPaAHCMNOPTHbLIMU
MUHUCTEPCTBaMU, 1 criegyolwmx TpeboBaHuii:

-TpaHCNOPTUPOBAHME MO KENEe3HOW Jopore OOMKHO NMPOoM3BOAUTLCA B YNUCTbIX KPbITbIX
BaroHax;

-Npyv NepeBO3Ke OTKPbITbIM aBTOTPAHCMOPTOM ALMKMA C NpubopaMn AOMKHbI 6bITb No-
KpbITbl Ope3eHTOM;

-Npu NepeBo3ke BO3AYLUHbIM TPAHCMOPTOM SALWMKN C Npubopammn SOMKHbI pasMeLLaTbCs
B repMeTUYHbIX OTanfIMBaeMbIX OTCeKax;

-Npy NepeBo3ke BOAHLIM TPaHCMOPTOM ALMKM C NpubopaMn OOSMKHbI pasmellaTbCa B
Tprome.

11.2 MNMpeaenbHbie YCroBUSA TPaHCNOPTUPOBAHUS

-Temnepatypa oKpyxatollero sosayxa ot muHyc 50 go nntoc 50 °C;

-OTHOCUTENbHas BNaXHOCTb Bo3ayxa Ao 95% npu Temnepatype +35°C;

-aTMocdepHoe aaBneHne He meHee 61,33klMa (460 mm pT. CT.)

11.3 PacctaHoBKa W KpenmneHue SAWMKOB C U3OenusMyM Ha TPaHCMOPTHbIX cpeacTBax
AOMMKHbI obecneynmBaTb YCTONYMBOE MOSIOXKEHME NPU CKNaanpoBaHUN MU B NyTWU, OTCYTCTBUE CMe-
LeHNn 1 yoapoB Apyr o gpyra. Bo BpemMsi TpaHCNOPTUPOBAHNA U MOrPY304HO-Pa3rpy304HbIX pa-
60T TpaHCNOpPTHas Tapa He AOMKHa NoaBepraTbCa pe3knum yaapam.

11.4 XpaHeHwne npeobpasoBaTenen JOMMKHO OCYLLECTBASATLCA B CKITaACKNX NOMELLEHUAX
npy OTCYTCTBUM B HUX MbIIN, NAPOB KUCHOT, LENOYen N arpeCcCrBHbIX ra3oB. YCNOBUSA XpaHeHUs
ONS 3aKOHCEPBUPOBAHHbLIX U yNakoBaHHbIX M34ennin OOSMKHbI COOTBETCTBOBATL YCMOBUSM Xpa-
HeHusa 1 no FOCT 15150.

11.5 ToBapoconpoBoauTeNnibHasg 1 aKCnyaTaumMoHHas OKYMEHTaUNA OOIMKHA XPaHUTb-
Csl BMecTe ¢ npeobpasoBartenem.

11.6 Tak kak npeobpasoBaTtenu ¢ 6aTapenHbIM MUTAHMEM XPaHATCS BO BKITHOYEHHOM CO-
CTOSIHUW, TO BPEMSI XpPaHEHUs1 BXOOUT B rapaHTUPOBaHHbIA M3rotoBuTenem obLimi cpok paboTsl
npubopa 6e3 3ameHbl 6aTapen.
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NMPUNOXEHUE A
(obs13aTenbHoe)
lMpoknadka,2 wm. 0 _ @
Yepm.l1116754 152 006-XX | | Tpy6a o06bikHOBeHHas
s | [roct 3262
rocr16037-ysons %24 § (Oy-cm.ma6n. A.
P,0,1-10 MI1a(1-10kac/cm : n ome.d2
rOCT 16037-Y7 onsi N 7. ][]
P,1,6 MIa(16xac/cm’) IN'Z il s
g AN é /
BL(& i— - { } [ 3 E.
R
®naHey no F'OCT 12820 @
I\\ iNe
lMpucoed-e p-pbi pnaHya "NTA™ L
no 'OCT 12815 B
10 Ay min L 2 Ay min

Tpsimol yyacm

ol

\Mpsimoii yuacmok

PucyHok A.1 — NaGapuTHble n NnpucoeaHNUTENbHbIE pa3Mmepbl NnpeobpaszoBaTenen

BMNC3-412.34
Tabnuua A.1
oy, Pasmepbl, MM Macca,
MM L dTp. S Hmax | D D4 B d, n, Kor. gr, He
onee
50 180 60,0 3,5 210 160 125 21 7,3
65 200 75,5 225 180 145 o4 4 9,9
80 230 88,5 235 195 160 18 11,4
100 | 270 114 260 215 180 26 14,7
125 | 300 140 270 245 210 8 8 20,6
150 | 370 165 305 280 240 22 26
200 | 450 219 5,0 350 335 295 30 12 41,6
Tabnuua A.2 - Jonyctumoe npumeHenne T1py6 no NOCT 8732 n FTOCT10705
Pa3mepsbl Tpy6, MM
Ay, mm OCT 8732 FOCT 10705
dTp S dTp S
50 57 3,5 57 3,5
65 76 4,5 76 4,5
80 89 4,5 89 45
100 108 4,0 108 4,0
125 133 4,0 133 4,0
150 159 4,5 159 4,5
200 219 10 - -
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Ay, Pasmepbl, MM
MM D d S
50 109 60

65 129 69

80 144 91 4
100 164 115

125 194 140

150 220 154

200 271 219

lMpoknadka
Yepm. 1115 754 152.006 p/ [ V )

6,3 s*

1 Mamepuasn: napoHum
2* Pazmep Onsi cnpasok
3 H14, h14

PucyHok A.2

' | ” MPOM I1®
NPUBOP 1

O]
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NPUNOXEHUE b

(obsizaTenbHoE)
XT1
Cxema 11+ y
ranbBaHM4YecKon UmnynbcHbIN BbIXoa V,
pa3BA3KM 2(-m>
100 Om XT1
> 3|+ NononHuTenbHbIN
> a|. > 4acTOTHbIN BbIxoa V,

PucyHok b.1 — CxeMbl BbIXOAHLIX Lenen npeob6pasoBartensa BMC3-412.34

k MK K XP5
> =
1 1 | TxD
RxD | 2 T— 2 |TxD
™D |3 = 3 |GND
DTR | 4 T 4 | GND
GND | 5 5 |RxD
6 T— 8 |RxD
RTS | 7 T_ 7 |DTR
8 8 |DTR
9 9 [|RTS
T 10 |RTS
DB-9F IDC-10

PucyHok B6.2 — Cxema kabena anAa nogkn4veHusA
npeobpasoBartens BINC3-412.34 k MK
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Mecto wneima 4

T
=N

XT1 XP6
4[] Mecto kneama
30 noBepuTenn
GB1 2_1 (e
2] \
y 1 2|
1 \ |
XP4
2 oxps 10 + ’

1 . 9 . Mnara BNC3
XP2 xpa I {D s
A @

PucyHok B6.3 — PacnonoxeHue 3anemMeHTOB yrnpaBreHUsa U KommyTauum Ha nnate BINC3
npeobpasoBartenen BMNC3-4N2.34

XT1 — KNeMMHUK (Knemmbl ;1 1 :2 — NoAKNoYeHne MMNyNbCHOro Bbixoda Vp; KneMmbl :3 1

:4 — nogknNtoYeHne AONOMHMUTENBHOIO YacTOTHOrO Bbixoaa Vo);
XP2 — pxamnepsbl BKNtoveHus nutanns (i1 u:2; :3 n :4)
XP4 — pa3zbem nogkntodeHnst BxogHoro curHana (:1 — GND; :2 - BxogHon curHan);
XP5 — pa3sbem nogkntodeHue K MK;

O0bo3Ha4dyeHue koHTakToB XP5

Bunka XP5

; TXD
>—|GND
g RXD
; DTR
?o RTS

XP6 — cepBUCHbIN pasbem;

XP7 —pxamnep paspeLleHns nHnuumanmsaumu;

XP9 —mpkamnepbl KOHGUrypawmm BbIXOLO0B:

(:1 n:2) — pKamnep An8 YCTaHOBKU MUHUMAITbHOW LIEHbI UMMYNbCA;

(:3 1 :4) — pxamnep NOLKITHYEHNS OOMNOMHUTENBHOIO YacToTHOro Bbixoda (Vo) npu rpa-
AyvpoBke npeobpasoBaTens
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NMPUNOXEHWUE B

(obsasaTenbHoE)
nyi\ RY_GE\ 0 /ﬂ_vm Ay125
AN \ VA /’ )
X i ya Ay150
\ I / )4 '/,
NN /T A
\\ / // // P [ly200
/£
/ v // )2l
A VANV A (/
0!1 / VA / Vi I/ /
~ /// 7 // /I 1/ /// [/I
3 /7 / / 7
g A /17 /
7 [ /Y ,
g / /
o
%
g / /
0,01 7 7 7
717
/ J 7 /
/1 1/ / /
/ /
717 /7T
// / // // /
/ / /
110-3 / /
1 10 100 1-10°
g, M’y

PucyHok B.1 - 'pachuk notepb Hanopa (PBx-PBbix) Ha npeo6pa3oBaTensax
BIC3-4112.34 B 3aBUCUMMOCTHU OT pacxoaa
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NMPUNOXEHUE
(obsasaTenbHoE)
UHcTpyKkumna no yaaneHuto otnoxernun MNMb6.407131.001 U

HacToswas WHCTpyKLUMS pacnpocTpaHseTca Ha npeobpasoBatene pacxoga BIIC3
TY.407131.002.29524304-05.3 (B panbHenwem — npeobpasoBaTenb) npoussogctea HI1O
«Mpomnpubop» r.Kanyra n ycraHaBnuBaeT NOpSAOK OYUCTKM €ro NPOTOYHOWM YacTu OT OTOXe-
HUI NPY NPOPUNIAKTUYECKOM OCMOTPE, NOBEPKE U PEMOHTE.

MHCcTpykumnsa onpefensieT cocTaB pacTBOPOB M NOPSAOK UX NPUMEHEHMA Npy yaaneHum
OTNOXeHW, obpasyoLmxcsa B pesynbTaTe ocefaHusa Ha anekTpoae, Typbynusatope u CTeHKax
NpOTOYHOM YacTu npeobpasoBaTtens OukapboHaToB, CynbdaToB N XIOPUAOB KanbUnst U MarHus,
coaepxalumxcs B Boge.

1 CocTaBbl ANA yaaneHUsa OTIOXEeHUN:

- pacTtBop cmecu chocdopHomr kucnoTbl (1kr) n xpomosoro aHrngpuga (0,5 kr) Ha 10
n BOAbl;

- pacTBoOp TexHu4eckon mono4yHon kucnotel (0,6 kr) Ha 10 i BoAbl;

- pacTtBop opTodocdopHon KncnoThl (1kr) Ha 5 unu 10 N BoAbl;

2 MepuoanYHOCTbL yAANeHUsA OTNOXEeHUI:

-Npy NPOBEAEHUN eXeroAHoro NPoUIakTUYECKOro 0OCMoTpa U NOBEPKK;

-NpM BHEMNaHOBOM peMOHTe npeobpasoBartenss U ob6HapyXeHWM Ha BHYTPEHHWUX MO-
BEPXHOCTAX (BKMOYAsA CUTHamNbHbIA 3neKkTpod v TypbynusaTtop) OTNoXeHUn 1U3-3a Nroxon BoJo-
NMOArOTOBKM.

3 TpeboBaHusa 6e3onacHoOCTU

3.1 K pabote gonyckatoTcs nuua, nayumBlUME AaHHYK MHCTPYKLMIO M NPOLUEeALLNE UHCT-
pyKTa)x Ha paboyem MecTe.

3.2 lMpu NnpUroToBNEHNM PacTBOPOB KUCMOTY NUTb B BOAY; ANS pasMeluMBaHUs npume-
HATb CTEKMSIHHYIO Nanoyky Unun NpyToK U3 HepXXaBetoLen cTanu.

3.3 PaboTy npoBoAnTbL B 3aLUUTHBIX OYKaX M PE3NHOBbLIX NepyaTkax.

3.4 lMpn nonagaHnMM pacTBopa Ha KOXY W MOCIE OKOHYaHUsi paboTbl PykU U NULO Bbl-
MbITb BOAOW C MbISIOM.

4 MNMopspok paboTbl

4.1 TpuroToBUTb OOWH W3 PacTBOPOB, YyKaszaHHbIX B n.1. TemnepaTtypa pactBopa
t=40...50°C.

4.2 PacTtBOp Ha BHYTPEHHME CTEHKM, TypOynusatop u 3neKTpOA4 HAHECTU TaMMOHOM,
MSTKOM KMCTBIO UIN NPOCTbIM HarMBOM.

lMpumeyaHue — lNeped HanusoM pacmeopa oduH U3 wmyuyepos unu ¢rnaHyees npeobpa-
308ameris 3aanywume, npubop ycmaHo8umb 8epmuKarsibHO.

4.3 Bpemsi 06paboTku NpoTo4yHom Yactu pacteopom 0,5...1 yac.

4.4 lNMocne obpaboTkn pacTBOp CNUTb B CTEKNAHHYIO nocyay (6yTbinb) 1 3aKpblTb NPoO6-
KOW.

lMpumeyaHue — Cnumeil pacmeop rnocse omecmosi nodnexum dasnbHelwemMy Ucrosib30-
8aHUI0.

4.5 [Ina HemTpanu3auuuM pacTBopa, KOTOPbIA OCTancsi Ha CTeHKax, TypOynusaTope u
anekTpoae npeobpasoBaTens, BHyTPEHHIO NOBEPXHOCTb MPOMbITb PACTBOPOM COAbI KamnbLWHK-
poBaHHon Na,COs:

-KoHueHTpauus: 150...200 r Ha 10 n BoAbI;

-Temnepatypa: t=60...70°C;

-NPOAOIMPKUTENBHOCTb MPOMBbIBKU: 15...20 MUHYT.

4.6 lNMocne HenTpanusaunm BHYTPEHHIOK NOBEPXHOCTL NpeobpasoBaTens NpombITh 2...3
pasa 4YnMcTon BOLON.

lMpumeyaHue — [Jonyckaromces dpyaue xumudeckue U MexaHudeckue criocobbl 0HUCMKU
u ydarneHusi omrnoxeHul, rpu ycrioeuu COXpaHeHUs UesiocmHocmu U UcKdaruwue obpasosa-
Hue OuarieKmpuYecKol rnreHKU Ha 3fieMeHmax rnpomoyHou Yacmu.
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NPUBOP L1

OpraHusauus:

NMPUNOXEHUE E
(obsi3aTenbHoE)
KapTta 3aka3a npeo6Gpa3soBartenen pacxoga BMC3-4A2.34

MouToBLIN agpec:

LleHa BbixogHoro OnutenbHOCTb
Oy, mm 3 Kon-Bo
nMnynbca, M°/umn BbIXOOHOIO UMMNyrsbca, Mc
Cpok nocTtaBku n3genui:
lMnaTexHble PpEeKBM3UTLI 3aKa3uyka:
3akasuuk
(BOMKHOCTD, noanuchb, aaTta)
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