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Hacrosee pykoBoacTBO 10 3KcIuTyatanuu (nanee — PD) pacmpocTpansieTcss Ha mpeoOpa3oBa-
tenu pacxoaa Buxpesbie BIIC (nanee — mpeoOpazoBarenu wim BIIC), Beimyckaembix

PD npennasHaueHo A M3ydeHHUs NPUHIUNA pabOThI, MpaBUJ 3KCILTyaTallUd, TEXHUYECKOTO
o0cyXKUBaHUs, IOBEPKU, PEMOHTA, XpPaHEHUSI U TPAHCIIOPTUPOBAHUS ITpeoOpa3oBaTeiei.

K pabote ¢ npeobpazoBaTensiMu JOIMyCKarOTCs JIMLA, U3y4UBIINE Hacrosiuee PO u umeromue
OTBIT pabOThI ¢ IPUOOpPaAMU U3MEPEHHUS pacXoia U 00beMa KUAKOCTH.

B cBA3M ¢ nOCTOSIHHOM padOTOH 1O COBEPLICHCTBOBAHUIO IIpeoOpa3oBareneil, B KOHCTPYKIIHIO
MOTYT OBITh BHECEHbI HE3HAYUTEJIbHbIE U3MEHEHMSI, HE OTPA’KEHHBIE B HACTOSALIEM H3/IaHUU.

YACTD I OIIMCAHUME U PABOTA ITIPEOBPA3OBATEJIA PACXOJA
1 HABHAYEHMUE

1.1 BIIC npennazHaueHsl Juisi U3MepeHuit 00beMHOT0 pacxo/ia U 00bema KUJKOCTH B MIOTOKE.

OO6nacTh IPUMEHEHHUS - U3MEPEHUE PACX0Jla U y4eT NOTpeOsieHNs KOJUYECTBA KUAKOCTU B Ha-
MIOJIHEHHBIX HAIOPHBIX TPYOOIIPOBOJaX CUCTEM BOJO- U TEINIOCHAOKEHHUS ISl TEXHOJOTUYECKUX Lieel
U y4ETHO-pacueTHbIX onepauuid. [IpeoOpa3oBaTenu NpUMEHSIOTCS B COCTaBE TEMIOCUETYMKOB, CUETUH-
KOB-pPacxo/I0MEPOB, a TAK)KE B aBTOMATU3UPOBAHHBIX CUCTEMaX cOOpa JaHHBIX, KOHTPOJISI U PETyINpO-
BaHHUS TEXHOJIOIMYECKUX MTPOLIECCOB.

1.2 BIIC npeoGpa3ytot pacxos (00beM) )KHIKOCTH B TIOCIIEI0BATEIbHOCTh UMITYJIBCOB, YACTOTA U
KOJIMYECTBO KOTOPBHIX COOTBETCTBYET M3MEPEHHOMY pacxody (00bemy).

1.3 Knnumarndeckoe ucnosiHerune npeodpazonareneit - YXJI 2 B coorBerctBuu ¢ 'OCT 15150.
[Ipeobpa3zoBaTenn yCTOWYMBBI K KIMMATHYECKUM BO3ICHCTBUSIM B COOTBETCTBUHU ¢ rpymmoi C3 mo
I'OCT P 52931 u paccuuTaHbl Ha SKCIUTyaTallMIO PU TEMIEPATypPe OKPYKAIOLIETO BO3yXa OT MUHYC
10°C o mmoc 50°C 1 OTHOCHTENBHOM BiIasKHOCTH HE GoJiee 95%. 10 yCTONYMBOCTH K MEXaHHIECKUM
BozzieiicTBusiM BIIC oTHOCSTCS K BUOPOIIPOUHOMY M BUOPOYCTOMUMBOMY HCTIOJIHEHUIO Tpymiibl N1 o
I'OCT P 52931. IlpeoOpa3zoBarenu ycTOMUMBBI K BO3A€HcTBHIO BHemHero mnepeMmeHHoro (50 I'm)
MAarHUTHOTO TI0JISI HAMPSHKEHHOCTHIO 110 400 A/M.

B nomenienuu, rie 3KCIUTyaTUPYIOTCS PeoOpa3oBaTeNt, He JOHKHO ObITh CPE/Ibl, BHI3bIBAIOLIECH
KOPPO3HI0 MaTE€pHaIOB, U3 KOTOPHIX OHU U3TOTOBJICHBI.

1.4 Crenens 3ammutsl BIIC ot Boab! u el - [P65 mo 'OCT 14254.
1.5 [lutanne mnpeoOpa3oBaTeneii OCYIIECTBIISIETCS OT BCTPOCHHOW JIMTHEBOW Oarapeu ¢

HamnpspbkenueMm 3,6 B, co cpokoM ciayxObl - He MeHee 4 JeT C AaThl OTIPY3KH NpeoOpa3zoBartems
IpeanpusITHeM - uroropurenem. [lotpedisemblii Tok npuBeaeH B Tadbuuue 2.3.

1.6 'abapuTHBIE M MPUCOEIMHUTENbHBIE pa3Mepbl Ipeodpa3oBareeil U UX Macca MPHUBEACHbI B
[Ipunoxenun A.
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[Tpumep 3ammcy Ipu 3akase mpeodpasoBarelieid U B JOKYMEHTAIHNU:

BIIC X - XX X. X X -XXX-XXXXX TV III15.407131.004-01932533-2018

Bec (ena) mmnynsca, M /UM

DN — HOMUHAaNBHBIA TUAMETP, MM

HcnomHeHne 1Mo 3JIEKTPOHUKE 6

Tun xopiryca:S-metan

[Tutanwue: 2 - 6atapes

Tun Beixoga: Y -4aCTOTHO-UMITYIbCHBINH;

I'pynna B 3aBucuMoctu ot nuanasona: 1 - 1/100; 2-1/50

2 TEXHUYECKHUE XAPAKTEPUCTUKHU

2.1 B 3aBucumocTu 0T pabouero auana3zoHa pacxoioB NPpeoOpazoBaTeNd MOAPA3ICIAIOTC Ha 2
knacca: BIIC1 ¢ nmanmazonom pacxonoB 1:100; BIIC2 ¢ auanmasonom pacxonos 1:50. ITapamerpsi
npeoOpaszoBaresneil B 3aBUCUMOCTH OT HOMUHaIbHOro auaMerpa (DN) u kimacca nmpuBesieHbl B TaOHIIE
2.1.

Tabnuma 2.1
HomunanbeHblii tuameTp

Kimacc Pacxosr, M /a DN | DN DN DN | DN | DN DN DN
25 32 40 50 65 80 100 150

MuHUMATBHBIA, Qi 0,15 | 0,2 0,3 0,5 0.8 1,5 2 5

BIIC1 ITepexoansbiii, Quep 0,3 0.4 0,6 1 1,6 3 4 10
MakcumanbHbIN, Qyaxc 15 20 30 50 80 150 200 500
MuHUMATBHBIA, Qi 0,3 0,4 0,6 1 1,6 3 4 10
BIIC2 MakcumanbHbIN, Qyaxe 15 20 30 50 80 150 200 500

2.2 Bec (11eHa) U UIMTEIBHOCTh UMITYJIbCA Ha YHUBEPCATIHLHOM BBIXOJIC 33/1aI0TCSI B COOTBETCTBHH
¢ Ta0auuein 2.2.

Tao0numa 2.2

JmMTenbHOCTh BBIXOIHOTO Bec (11eHa) BBIXOTHOTO UMITYJIbCA, M®/AMIT
HMITYJIbCA, MC DN25, 32, 40 DNS50, 65, 80,100 DNI150
or 3,9 no 117/ 39* 0,01%* 0,1* 1*
ot 3,9 no 8,5/7,8* 0,005 0,05 0,5
or 3,9 no 1,7/3,9* 0,001 0,01 0,1
ot 3,9 no 7,8/ 3,9* 0,0005 0,005 0,05
3,9/ 0,9** 0,0001 0,001 0,01

[Ipumeuanue —
1 * - Bec (LeHA) U AJIUTENBHOCTh UMITYJIbCA, YCTAHABIMBAEMbIE IO YMOJIYAHUIO, €CIIM MHOE HE
OTOBOPEHO B KapTe 3aKa3a.
2 - UMeeTcs BO3MOXKHOCTh M3MEHEHUs Beca (IIEHBI) UMITYJIbCa U JUTHTEIBHOCTH UMITYJIbca (B TIpe-
JieNiaxX yKa3aHHOTO JIMaria3oHa ¢ JUCKPETHOCTHIO 3,9 Mc) mpu nomotu cepBucHoro 10 «Macrep-
®noy-Cepsuc» (noapoduee cm. I1115.407131.004 PII Cepucnas mporpamma «Mactepdioy-
CepBuc» PykoBoicTBO 10JIB30BaTENS).
3** - INTENbHOCTH UMITYJIbCA HE HACTpauBaercs (ucnonib3yercs Tosibko i nosepku BIIC.)
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2.3 DnekTpuueckue napameTpsl npeoOpasoBaTesiell NpuBeaeHb! B Tadbnuue 2.3
TabOnunpa 2.3

[TapameTtpsrl npeoOpa3oBareneit

g ucnosivennd BIIC1 u BIIC2

HomunanbHOE HanpsiKeHUe MUTaHUsS OT BCTPOECHHOM 3,65
JuTHEBOM Gatapeu, B
Cpennuii notpebiseMblil TOK, MA 0,045

1
ITapameTpnl YHUBEpPCATbHOI'O BEIX0aa V )I

THII BbIXOJa

«OTKPBITBIA KOJIJIEKTOP»

MaKCHUMaJbHOM TOKE Harpy3ku, B, He 6omee

— HaIpsDKEHHE B 3aKPbITOM COCTOsIHUM, B, He Gosiee 30
— TOK Harpy3ku, MA, He OoJiee 10
— JUIATEJIbHOCTD BBIXOJHOTO UMITYJIbCA, MC coryiacHo Tabmnuie.2.2
— HAaIIPsAKCHUEC B OTKPBITOM COCTOSHUU IIPHU 0’3

7
ITapaMeTphl JONOJIHUTEILHOIO BEIXOIA Vol

THII BbIXOJa

«OTKPBITBIA KOJIJIEKTOPY

MaKCUMaJbHOM TOKE Harpy3ku, B, He 6osee

— HaNPsDKCHHUE B 3aKPBITOM COCTOSIHUH, B, He Gosee 20

— TOK Harpysku, MA, He Goliee 4

— JUIATEJIbHOCTh UMITYJIbCA Ha BBIXOJIE, MC 0,6-0,8
— HANpsHKEHUE B OTKPHITOM COCTOSIHHH MIPH 0.8

npeodpa3oBaTes;

" pexuM yHHBEPCANTBHOTO BHIXOAA V (MMITYJIbCHBIH HIIM YACTOTHEIH) ONIPEeAeTcs NPH MHUIMATN3AIHH

2 .
) IONONTHUTELHBIH BEIX0 VO BKII0UAETCS alNapaTHO (IS NPOBEICHHS TPASyHPOBKH WIH OBEPKH).

2.4 XapakrepucTHKa npeoOpa3oBaHus Npu paboTe YHUBEPCATbHOIO BbIXOJA B UMIYJIbCHOM pe-
XKuMe Vp umeer BUL:

V=Au-N , (2.1)
rie V¥ — KOJIMYECTBO MPOTEKIIEH BOJIBI, M3;
Au — Bec (1leHa) UMITYJIbCa, 3HAYEHUS CM. Ta0muIly 2.2;

N — KOJIM4ecTBO MMITYJIbCOB.

XapakTepucTuKa mpeoOpa3oBaHus Mpu paboTe YHUBEPCAIHLHOTO BBIX0JIA B YACTOTHOM PEKHAME
Vi/n umeer Bum:

fo
f=—. (2.2)
n
rae fy — wuyacroTa BuxpeoOpazoBanus, ['1;
n — ko3durnment nenenwns (1,2,4,8,16).
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2.5 MeTtponorudeckue XxapakTepUCTUKU IpeoOpazoBaTenell MpuBeAeHb! B Ta0nuie 2.4.

Taonuua 2.4

HanmeHoBaHME XapaKTepUCTHKH 3HayeHne
[Ipenensr nomyckaeMOM OTHOCHUTENIBHOW IOTPEIIHOCTH HU3MEPEHUI
00BeMHOT0 pacxoja u oobema, %:
a) ucnosuenue BIICI:
— B JIMAIa30He pacXoJ0B OT Qpep (BKIIOYUTENBHO) 10 Qyaxc +1,5
— B JMana3zoHe pacxo0B OT Quuu A0 Quep +2.0
6) ucnosnenue BIIC2 +1,5

I[Ipumedyanne — [IpuHATHI ceayOnIe COKpPALLEHUS:
— Quun — MUHUMAJIBHBIA Pacxof, M/
— Quep — TIEPEXOIHBII pacxo, M*/4;
— Quaxe — MAKCHMAJTBHBIN PacXof, M /u.

2.6 OcHOBHBIC TEXHUYECKHUE XapPAKTEPUCTUKU MPe0oOpa3oBaTeseii mpeacTaBiIeHbI B Ta0IuIE 2.5

TaOmuma 2.5

HanmeHnoBaHue XapaKTepUCTUKU

3HayeHune

HomunaneHbli TuameTp:
— JUISl TATIOB TIPUCOEIMHEHUSI K TPYOOIIPOBOIY «pe3b00BOIN
— JUISl TATIOB TIPUCOEIMHEHHMS K TPYOOTIPOBOIY «(IIaHIIEBBIN»

ot DN25 no DN40
ot DN50 no DN150

Nsmepsiemas cpena Bojla*
Temmnepatypa usmepsiemoit cpenpl, °C oT +2 o +150
JlaBnenue nsmepsiemoit cpensi, MIla, He 6osee 1,6

BrixoaHoM curnain

YaCTOTHBIA/MMITYJIbCHBIN

HcnonHenue mo ycTOMYMBOCTU K KIMMATHYECKUM BO3ACHCTBUSAM

o OCT P 52931-2008 C3
Hcnonnenue no ycroitunoctu K Budpanusm no 'OCT P 5293 1-

2008 rpynna N1
Crenenp 3amuThl npeobdpasopareneii mo 'OCT 14254-2015 1P65
VYcnoBus SKCIITyaTalyuu:

— TeMIeparypa okpyxatoien cpenpl, °C ot -10 o +50
— OTHOCHTEJIbHAS BIIAKHOCTD, %, HE OoJiee 95

— armocdepHoe naBieHue, klla

ot 84,0 no 106,7

HomunaneHO€ HanpspkeHUWE MUTAHUS OT BCTPOCHHOM JIMTHEBOM

Oarapeu, B 3,6
["abaputHbIE pa3Mephl, MM, He OoJree:

— JIJTMHA 370
— [IApHUHA 280
— BBICOTaA 335
Macca, kr, He OoJjiee 28.8
Cpennuit CpoK CIIyXOBbI, JIeT 12
Cpennsist HapaOOTKa Ha OTKa3, 4 75000

* JKHIKOCTB C Y/IeIBHOM 3IEKTPONPOBOAHOCTEIO, He Menee 2,0-107 Cw/u.

2.7 Jleranu mpeoOpa3oBarenield, CONMPUKACAIONINECS C HM3MEPSEeMON Cpeloi, HM3rOTOBICHBI U3

MaTepHUajJoB YCTOMUMBBIX K €€ BO3JCHCTBUIO, HE M3MEHSIOUIMX €€ KayecTBa M JOMYLIEHHBIX K
npuMeHeHno Munszapasom Poccun.
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3 YCTPOUCTBO U PABOTA

B BuXpeBOM MOTOKE KUJIKOCTH, 0Opa3yromeMcs 3a 00TeKaeMbIM UM TEJIOM, IIPU B3aUMOJIEHCTBUH
C HOCTOSIHHBIM MarHUTHBIM IoJieM, oOpa3yercsi nepemeHHass DJIC ¢ 4acToTOW, MPONOPLUUOHAIBEHOM
obbremHOMy pacxonay. DJIC cHUMaeTcs CUTHAIBHBIM 3JIEKTPOJOM, YCHUIIUBACTCS U IpeolOpasyeTcs 10
JIOTUYECKOTO YPOBHS. DTOT CUTHAJ MOCTYHAaeT Ha JIONOJHUTENbHbIN BhIXOJ. Takxke, 3TOT CUTHajl MO-
CTyHaeT Ha MHUKPOKOHTPOJUIEpP, KOTOPbIM ero oOpabarbiBaeT, U3MEpssl TEMIEpaTypy MpOTeKarolen
XKUAKOCTU (pabouelt cpenbl), U GOopMHUPYET CUTHATI HA YHUBEPCAILHOM BBIXO/IE.

3.1 B 3aBucuMOCTH OT BBIOPAaHHOTO peXHMMa YHUBEPCAIbHOI'O BBIXOJA, 3TOT CUTHAII COJAEPIKUT
60 MH(pOPMAIIHIO O TIPOIIEIIIEM Yepe3 Mmpeodpa3oBaTeab 00beMe KUIAKOCTH (U3MEPEHHOM PACXO/IEC)
— B BUJE KOJIMYECTBA HOPMUPOBAHHBIX MMITYJIbCOB (4acCTOThl MX CJl€I0BaHuUs), TMO0 MHPOPMAIHUIO O
yacToTe BUXpeoOpa3zoBaHusl.

O6a BpIXosa (yHHMBEpCaJIbHbIH V U JOMOJIHUTEIbHBIM VO) rajbBaHUYECKU H30JIMPOBAHBI OT
muH nutanus BIIC.
YHuBepcanbHbIi BBIX0J V UMeeT 2 pekuMa paboTbl:
PEXHUM UMITYJIbCHOTO BbIXoAa Vp;
pEeXKUM 4aCTOTHOTO BbIxoaa Vi/n.
CtpykTypHas cxema npeoopa3oBaTesisi MpUBeIeHa Ha pucyHke 3.1.

\l( Bkn./Bblkn. BbIX.V,

51 Om
T
~ BX. CUrHan yeunutens dopmupoBaTenb s
— > s>| AnutensHocTM KZ = ZS
uMnynbca ] Buixoa Yo
ONONHUTESbHbIN
\ >
Cxema BBOZa — | MukpokoHT-| | Cxewma ranb- | yi
BblBOAA AAHHbIX |~ 7 ponnep BaHMN4eCcKon

pasBA3KM |_) BeixoqV
HuBepcanbHbIN

i +3,65B
Pucynok.3.1

3.1.1 B umnynscHOM pexkuMe Vp curHail Ha BbixoJie V popmupyercs B COOTBETCTBUM C MHAUBULY-
aJIIbHOM TPaJlyipOBOYHOMN XapaKTEpPUCTUKON peoOpazoBarers.
KosmmuecTBo MMITysIbCOB Ha BBIXOJAE VP CBSA3aHO € KOJWYECTBOM HMITYJIBCOB Ha BbIXOJE VO
CHEeAYIOUIEN 3aBUCUMOCTBIO:

Ap Ny +By Kt
3600-Au ' (3.1)

Nvyp=

rae Nyp — KOJHMYECTBO MMITYJIbCOB HA BBIXOJE VP;

Ny, — KOJIMYECTBO MMITYJIbCOB Ha BbIX0Ji€ V( 3a BpeMs U3MepeHus t;

AL, UHIUBUAYyaJIbHbIE TPAAYyUPOBOYHbIE KO3 PUIIMEHTHI TpeoOpa3zoBaTelis
B,, ~ (macmopTHBIE 3HAYEHHS, JeHCTBUTENHLHBIE B M-HOM JMATa30He PACXO0JI0B);
t — BpeMs U3MEpPEHU, C;

K, — remmeparypHsIii monpaBo4HbIi KO3(QOHIHEHT;

Au — Bec (1IeHa) OJHOTO UMITYJIbCa Ha BBIX0/1e Vp U3 TabauIs! 2.2;

JUIMTenbHOCTh UMITYJIbCa MOXKET OBbITh 3a/laHa B COOTBETCTBUU C Tabnuuen 2.2.
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3.1.2 B yactotHoM pexume Vi/n xomdectso ummyibeos Ha Bhixone V (Ny_ ) cBa3ano ¢ kommde-

CTBOM HMITYJIbCOB Ha BBIXOJE VO CIEeAYIOIEN 3aBUCUMOCTBIO:

N‘V
NVf' = 0 - (3 2)
T n
rae Ny, — KOJWYECTBO MMITYJIBLCOB Ha BBIXOJIE V( 32 BpeMs U3MEPEHHUS t;
n — kxo3bdunment aenenus (1,2,4,8,16).

JUIMTETbHOCTh UMITYJIbCA B JIAHHOM PEKUME PaBHA JUTUTSIILHOCTH B UMITYJLCHOM PEXUME TIPH
MHUHHMAJIBHOM Bece (1I€HE) UMITYJIbCA.

3.1.3 Curnan Ha JOTIOJHUTEIBLHOM BBIXOJI€ NIPEAHA3HAUEH AJIsl IPOBEACHUS IPalyHpPOBKH.
Jlji KOppeKTHOM pabOTHI JOMOIHUTEIBHOIO BBIX0a HEOOXOIMMO YCTAaHOBUTH JDKAMIIEPhl Ha Pa3bEMBbI
XP2, XP10 (cm. pucynok b.3, Ilpunoxenus b).

3.2 ['pagyupoBoyHble KOAX(PGUIMEHTH W TPAaHUYHbIE YACTOTHI JMANA30HOB, B KOTOPBIX OHHU
JEHUCTBUTENBLHBI, PSKUM YHUBEpPCATHHOTO BhIxoaa, DN mpeoOpa3oBatens, Bec (1leHa) | JUIUTEIBHOCTH
BBIXOJJTHOI'O UMITyJIbCa 3a/1atoTcs pu uHumanuzauuu BIIC npu noMomu nporpaMMHOTo o0ecredeHust
«Mactep®noy-Cepsucy. [lapameTpsl HHUIIMATA3AIMN XPAHATCSA B SHEPTOHE3aBUCUMOM MTaMSITH.

Pa3pemenne uHMLIManM3anuu MpeoOpazoBaTeisl OCYHIECTBISIETCS YCTAaHOBKOM JpKamrepa Ha
pazseM XP7 npu BrimoueHHoM nurtanuu miaatsl BIIC. BBoa HacTpoeuHBIX mapamMeTpoB BO3MOXKEH
TOJIBKO B TEYEHHE 2 4aCOB C MOMEHTA YCTaHOBKH JKaMIiepa.

JUIA 3AINUTBI HACTPOEYHBIX TTAPAMETPOB OT HECAHKIHMOHMPOBAHHBIX M3-
MEHEHMI JTJOCTYII K PA3BEMY XP7 («PA3PEIIEHME 3AIMCHy) 3ALIUIIEH ITJIOMBU-
PYEMbIM 5KPAHOM.

MapxkupoBka pazpeMoB U pucyHkoB Juist BIIC1(2)-UN2.56, rae nokazaHo MX pacoyiokKeHUe Ha
iare, npusesieHo B Tabnuue 3.1.

TabOnuna 3.1
HaumenoBanue O6o3HaueHue
Pazbem pazpemenus 3anucu XP7
Pa3bem Brimrouenus nutanus (:1 u :2; :3 u :4) XP6
Pucynok B [Ipunoxennn b puc b.4

3.3 KoHCTpYKTUBHO MpeoOpa3oBaTeib COCTOMT W3 MPOTOYHOW YacTH, BBIOJTHEHHOW B BHUIIE
MOJIOTO LMJIMHpAa, B KOTOPOM YCTAHOBJIEHBI TeNO OOTEKaHUs W CUTHAJIBHBIM AJIEKTPOJ, a TaKkKe
CTOMKH, B BEPXHEW YaCTH KOTOPOH, 1101 KPBILKOM, pa3MellleH 3JIEKTPOHHBIH OJIOK.

3.4 Bec (uena) umnynbca Ha MMITYJIBCHOM BBIXOJE INpeoOpa3zoBaTesiell OroBapuBaIOTCS MpPU

3aKase (CM. KapTy 3aka3a, pa3MeiieHHyto Ha caiite «[Ipommpubdop» http:// www.prompribor-kaluga.ru/),
a TaKKC YKa3bIBaCTCA HA HIWJIBAWKE U B €I'0 IMACIIOPTE.

3.5 CxeMbl BBIXOJHBIX Iienel npeoOpas3oBareneil npuBeaeHsl Ha pucyHke b.1 [punoxxenus b.

4 MAPKHUPOBKA, IINIOMBUPOBAHUE, YITAKOBKA

4.1 MapkupoBKa 1 II0MOUpOBaHUE
4.1.1 Ha kopmyce nmpeoOpa3oBaTeisi HAHECEHBI CISAYIOINE MAPKUPOBOYHBIE 0003HAYCHHUS:
HauMEHOBaHUE NpeoOpa3oBaTes;
CTpEJIKa, yKa3bIBaIOIIasl HallpaBJIeHHUE TIOTOKA;
3aBOJICKO HOMEp mpeoOpa3oBaTes;
JOITyCTUMOE paboyee JaBlIeHHE;
3HAK YTBEPKICHUS THIIA,

8 Pe0.09.2021



IIM15.407131.004.7 P WMPOMMPUGOP

HAaMMEHOBAHUE UJIU TOBAPHBIN 3HAK NMPEANPUATUSI-U3TOTOBUTES;
Bec (11eHa) BBIXOHOT0 UMITYJIbCa;
HOMUHAJIBHBIN THAMETD;
IITPUX-KO/I.
Ha oGpaTHo#i CTOpOHE KpBIIIKA KOPIyca 3JIEKTPOHHOTO OJIOKa MpeAcTaBieHa WHpopMamms O
Ha3HAYEHUU >JIEMEHTOB yrpanieHus 1 kommyrauuu miaaTtsel BIIC u o 3amene Oatapeu.
4.1.2 TIpeoOpa3zoBaTeinb IOMOUpYyeTCs:
ortuckoM kieitma OTK npu Beimycke U3 Mpou3BOJACTBA U MOCJIE PEMOHTA;

OTTUCKOM KJieiiMa MoBepuTess (3HAKOM MOBEPKH), MCKIIOYAIOLIUM HECAHKI[MOHUPOBAHHBIN J10C-
TYI K U3MEHEHUIO HACTPOEUHBIX TapaMeTPOB.

[TnomOupoBka npeobpaszoBareneil pacxona suxpesbix BIIC ocymiecTBisiercs JaBieHueM Ha
MacCTHUKY, PacroJI0’KEHHOM B OTBEPCTUU IIIOMOMPOBOYHOM YallKy, BHYTPU KOpIyca 3JIEKTPOHHOIO MO-
IyJisl, Ha KpeneKHOM BUHTE 3allIUTHOTO 3KpaHa miathl (cM. pucyHok b.3 Ipunoxenus b).

OTTHCK KieiiMa MOBEpUTENs HAHOCUTCS HAa HABECHYIO MIIOMOY Ha MPOTOYHON YacTu Mpeodpas3oBa-
tens (cMm. pucynku A.1, A.2 Tlpunoxenus A).

[Ipu nepuonyeckoil I BHEOUEPETHON MOBEPKE MOJI0KHUTENbHBIE PE3YAbTaThl O(OPMIISIOT 3aIH-
CbIO B [1aCHIOPTE, 3aBEPEHHON MOBEPUTENIEM U YAOCTOBEPEHHOM 3HAKOM MOBEPKH, HJIM BBIIAIOT CBU/IE-
TEIBCTBO O MOBEpKe 1o popme, ycranoBiaeHHOH [Ipukazom Munnpomropra PO ot 02.07.2015

Ne 1815 "OO yrBep:kieHUU NOpsIKa IPOBEICHUSI TIOBEPKU CPEICTB U3MEPEHU, TpeOOBaHUS K
3HAKy MOBEPKHU U COJICPKAHUIO CBHJICTEIHLCTBA O TIOBEPKE".

C uenbio 3alUThl OT HECAaHKIMOHUPOBAHHOTO BMENIATENbCTBA B padOTy npeoOpa3zoBaTed MOTYT
OBbITh OIJIOMOMPOBAHBI KOHTPOJUPYIOIIEH OpraHu3anuei AByMsi HABECHBIMU IJIOMOaMu uepe3 oTBep-
CTHSsI, PACTIOJIOKCHHBIEC Ha KPBIIIKE U B KOPITyCe AIEKTPOHHOTOo OJI0Ka mpeoOpa3oBartes (CM. pUCYHOK
A.3, [Ipunoxenus A).

4.2 Tapa u yrnakoBka
4.2.1 YnakoBka npeo0Opa3oBaTeiiel JOKHA TPOU3BOIUTHCS B IOTPEOUTENBCKYIO Tapy: KAPTOHHBIE
Wi GaHepHbIe ALUUKH, U3TOTOBIEHHBIE coryacHO K/I.

Jliig mpenoTBpaleHus cMemieHnit 1 nojaoMok, BIIC BHyTpu noTpeOUTensCKoil Tapbl JOIKHO ObITh
3aKpEIJICHO MIPH MOMOIIY aMOPTU3aLMOHHBIX MaTEepUaJIOB (JE€PEBSIHHBIX BKIA/IbIIIEH, YIOPOB, KAPTOH-
HBIX aMOPTU3aTOPOB, IAKETOB C TICHOM).

Jlyi 3aKienBaHMsl KJIallaHOB KAPTOHHOTO SIUKA JOJDKHA IPUMEHSTHCS KiIeeBas JICHTA.

DKcIyaTalluoOHHAas TOKyMEHTalUs, JOJDKHA YIIaKOBBIBAThCS B MTAKEThI U3 MOJIMATUIICHOBOM TIEH-
KM ¥ BKJIAJBIBaTHCS B MOTpeduTenbekyto Tapy Bmecte ¢ BIIC.

MapkupoBKa MOTpeOUTENbCKON Tapbl I0JKHA COAEPKATh CIEAYIOLIUE TaHHbIE:

HAaMMEHOBAHUE UM TOBAPHBIN 3HAK MPEANPUATHS U3TOTOBUTEIIS;
HauMEHOBaHUE NpeoOpa3oBaTes;

3aBojckoit Homep BIIC;

JlaTa ymakoBKU.

JlomyckaroTcst AOMOIHUTEIbHbIE HAAMUCH, XapaKTepU3YIolue yIIaKOBaHHBIHN peoOpa3oBaTeib
WIH YIaKOBKY.

MaHunyasMoHHbIE 3HAKU JOJDKHBI HAHOCUTHCS Ha IIOBEPXHOCTH MOTPEOUTENIHCKOM Taphbl B COOT-
BercTBuU ¢ pazaesnoM 4 'OCT 14192 u 1omKHBI COOTBETCTBOBATH HA3HAYEHHUIO CIICTYIOIINX 3HAKOB!

Pangnocts;

XpynkocTs Tpy3a. OcTopokHOE 0OpaIieHue ¢ Tpy30M;
Heo0xo1uMoCTb 3a1lUThl Ipy3a OT BO3/IEHCTBUS BIIaru;
[IpaBunbHOE BEpPTUKAJIBHOE MOJIOXKEHUE TPYy3a.

MapkupoBKa J10JKHA ObITh UETKOM U COXpaHSTCS B TEYEHHE CPOKA TPAHCIOPTUPOBAHUS U XpaHe-
HUs IIpeoOpazoBaTesei.

4.2.2 TIpeoOpa3zoBaTeiy, ynakoOBaHHbIE B IOTPEOUTENBCKYIO Tapy, MOTYT (POPMUPOBATHCS B TPAHC-
MOPTHYIO Tapy COTJIACHO 3aKasy.

MapkupoBKa TpaHCIIOPTHOM Taphl 10JKHA POU3BOAUTHCS, OCHOBHBIMH U JIOTIOJHUTEIbHBIMU

HAJMUCSIMU U ITPY HEOOXOIMMOCTH MaHUITYJISIIUOHHBIMU 3HAKaMU.
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Hannucen noikHBI HAHOCUTBCS HA BEPXHIOK KPBIIIKY TPAHCIIOPTHOW Tapbl U COACPHKATH:

IIOJIHO€ WJIM YCIOBHOE 3apErMCTPUPOBAHHOE B YCTAHOBJIICHHOM IMOPSJIKE HAUMEHOBAaHHE I'PYy30I0-
JIy4aTes;

HaVMEHOBAHUE ITYHKTAa HA3HAYCHUS.

B TpaHCnopTHYIO Tapy I0OKEH BKIAABIBATHCS YIIAKOBOYHBIN JIUCT CO CIEAYIOIUMU CBEACHUSMU:

HaVMEHOBAaHUE 3aKa34uKa;

No 3akasa;

HauMEHOBaHUe MpeoOpa3oBarTess, CEpUHHbIA HOMEp, KoJndecTBO ynakoBaHHbIx BIIC;

KOJINYECTBO MECT;

JlaTa yIaKkoBKH;

(bamMuIMs ynakoBIIHKa.

ConpoBoauTenpHas JOKYMEHTALNS JOJDKHA YIAaKOBBIBATHCS B MAKETHI U3 MOJUATUIICHOBOU MJIEHKU
Y BKJIQ/IBIBATHCS] BHYTPb TPAHCIIOPTHOM TapBbl.

IIpumeuanue - [Ipu orrpaBke maptuu BIIC ogroMy rpy3omnonydarento momyckaercs ohopm-
JSATh €IMHBIN YIIaKOBOYHBIH JIUCT Ha BCIO MapTHi0. B HEM M0JKHO OBITH yKa3aHO 0011ee KOJIUYECTBO
I'PY30BBIX MECT. EClIM TapTus yrmakoBaHa B HECKOJIBKO I'PY30BBIX MECT, TO COIPOBOJIUTEIBHAS TOKY-
MEHTalus JOJIDKHA OLITH YJI0K€Ha B MECTO C I/II[@HTI/I(l)I/IKaIII/IOHHOI\/'I HaAIIUChIO «I[OKYMGHTBI».

YACTH 11 HUCITOJIb30OBAHHME 11O HABHAYEHUIO

5 OKCIIVIYATAIIUOHHBIE OI'PAHUYEHUSA

5.1 B nomeuieHuyn, rie OHKCIUTyaTUPYIOTCS IpeoOpa3oBaTely, HE JOJDKHO OBbITh Cpelibl,
BBISBIBaIOHleI;’I KOPppO3HI0 MaT€prajioB, U3 KOTOPbIX OHU U3TOTOBJICHBI.
BHUMAHMUE! HEJIb34 PACIIOJIAIATH IIPEOBPA3OBATEJIM BBJIM3M MOUIHBIX
NCTOYHUKOB DJIEKTPOMATHUTHBIX TIOJIEM (CUJIOBBIE TPAHC®OPMATOPHI,
OJIEKTPOABUI'ATEJIV, HESDKPAHWPOBAHHBIE CMJIOBBIE KABEJIU U T.I1.)

6 IIOAT'OTOBKA K OKCIIVIYATAIIUU

6.1 Meps1 Oe3omacHOCTH
6.1.1 Bce paboThl IO MOHTaXY M JIEMOHTaXY MpeoOpazoBareneii HEOOXOAMMO BBITIOJIHATH TIPH OT-
CYTCTBHH JABJICHUS BOJBI B CUCTEME.

6.1.2 B mpeoOpa3zoBatensix OTCYTCTBYIOT ONacHble ()aKTOPbI, TaK KaK HMCIOJIb3yeMOE HAIpsHKEHHE
paBHo 3,65 B.

I[Ipumeuanue - BBUIY OTCYTCTBHSA BBIOpOCAa B OKPYKAIOIIYIO CPEIy BpPEIHBIX BEIIECTB,
BIIC saBisitoTCSl 9KOJIOTUYECKH YUCTHIMU TTPE0Opa30BaTEISIMU.

6.2 Bremrnuii ocMoTp
6.2.1 Ilepen HayasioM MOHTaXka He0OXoaUMO TpoBecTr BHemHU ocmoTp BIIC, mpu sTom crnemyer
MIPOBEPUTH:
KOMILJIEKTHOCTb B COOTBETCTBUU C IACIIOPTOM Ha IPE0Opa3oBaTeb;
OTCYTCTBHE BUAMMBIX MEXaHUYECKUX MOBPEKICHUMN, TPENATCTBYIONUX mpuMeHeHuto BIIC;
HaJu4ue TUIOMO C OTTUCKAaMU KJIEHM MOBEPUTENIS M TPEIPUATUS-U3TOTOBUTEIIS.

IIpumeuanue - [locne pacmakoBku BIIC HEoOxoaumo BeIEpKaTh B OTAIUIMBAEMOM TIOME-
IIEHUH He MeHee 24 JacoB.

6.3 Be16op mMecTa ycTaHOBKH
6.3.1 [IpeoOpa3oBarenu paccunuTaHbl s pa3MELICHUs] Ha IPOM3BOJIbLHO OPHEHTUPOBAHHOM Yy4acTKe
TpyOOnpoBoAa (TOPU30HTATBHOM, BEPTUKAIILHOM, MO YTIIOM).
Jlis HopManbHOTO (PYHKLIIMOHUPOBAHUS MpeoOpa3oBarTess A0KHBI ObITh BBIIIOJIHEHBI CIEIYIO-
1€ YCIOBHS:
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MIOCTOSIHHOE 3aIOJHEHUE M3MEPUTEIBHOIO ydacTKa MpeoOpa3oBaTelis KUAKOCTbIO, B MPOTUBHOM
cllydae BO3MOKHbI XaOTHUHBIE MOKa3aHUs pacxojia (00beMa) Ha PEruCTPUPYIOLIEM TPUOOPE, B CBA3U C
STUM IIPU MOHTaXXE HE ClIeAyeT yCTaHaBJIMBaTh IPeoOpazoBareilb B CaMOi BBICOKOI TOUKE KaHaja CUC-
TEMbI, a TAaKXKe€ YCTaHAaBJIUBATh peoOpa3oBaTellb Ha BBIX0JIE TPyOOIPOBOAA;

COOTBETCTBUE HAIPAaBJIEHUS MOTOKA KHUIKOCTU B TPYOOIIPOBOJIE HAIPABICHUIO CTPEIKU HA IIMJIb-
TIIKE.

[Ipumepsl ycTaHOBKH IpeoOpa3zoBaTelis MPUBEACHBI HA PUCYHKE 6. 1.

Hexomycrumoe
pacnoyiokeHue

Pexkomenagyemoe
PACIO/I0KEHHE

Pucynok 6.1

B cnyyae HEBO3MOXKHOCTH YCTaHOBKH ITPeoOpa3oBaTelisi B PEKOMEHIYEMbIX MECTaxX JOMyCKaeT-
Ciad MOHTAaX B BCpXHeI;'I TOYKEC CUCTEMBI, IIPHU 3TOM CIICAYCT YCTAHOBHUTDH BO3)IYHIHBII\/II KJIaIaH AJis BBIITYC-
Ka CKOTIMBIIETOCs BO3ayxa B aTMocdepy (CM. pUCyHOK 6.2).

4 Boznyx

Pucynoxk 6.2

[Ipu u3mepeHun pacxoaa B YaCTUYHO 3arOJHEHHBIX TPYOONPOBOAAX MJIM B BBIXOJHBIX TPY0O-
MIPOBOJAX JUIsl TapaHTUPOBAHHOIO 3alOJHEHUS KUIKOCThIO, MPeoOpazoBaTelb CleAyeT YCTaHaBIUBATh
B HAKJIOHHOM (CHH3Y BBEPX I10 HAMpPaBIEHUIO JBIKCHUS XUAKOCTH) win U-oOpa3zHOM TpyOOTpoBOIe
(cm. pucyHoxk 6.3).

—

Pucynok 6.3

6.3.2 MecTo YCTaHOBKM JIOJKHO oOecreunBaTh yJ0OCTBO BBINOJIHEHHS MOHTaXXHbIX paboT U 00-
CITY>KMBaHHUSI.

YcranoBKy npeoOpa3oBaresnieil CiielyeT MPOBOJANTh B MECTaX, IIe TPYOOIIPOBOI HE MOIBEPKEH
CHJIbHOM BUOpaluu.

[IpeoGpa3oBarens HEOOXOAMMO pacroJiaraTb B TOW 4YacTU TpPyOONpOBOJA, IJ€ OTCYTCTBYIOT
BO3MYILIEHUs NTOTOKA. [Ipu ycTaHOBKE HEOOXOAUMO 00ECTIEUUTh NMPSAMOJIMHENHBIE YYACTKH 10 U TOCHe
npeobpazoBateins. (cM. [Ipunoxenue E).

[Ipucoenunsiemslii TpyOOIIpoBO 10JKeH cooTBeTcTBOBaTh DN mpeoOpa3oBarens, yka3aHHOMY
Ha mmibauke BIIC u B ero nacnopre, U uMeTh NpsiMble y4acTKu JUIMHOW He MeHee 5 DN nepen HuM u
He MeHee 2 DN nocne (cm. [Ipunoxenune A). Ha 3Tux yyacTkax He TOJKHO ObITh HUKaKUX YCTPOWCTB
WM JIEMEHTOB, BBI3BIBAIOLIUX BO3MYIIEHHE NMOTOKA KUAKOCTU. [Ipu 3TOM nokHA OBITH COOMIOEHA
COOCHOCTD IPSIMBIX Y4aCTKOB JI0 peoOpa3oBaTesisi U Mociie HEro ¢ CaMUM IIpeoOpazoBaTeeM pacxo/a.
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JlommyckaeTcsi ycTaHaB/IMBaTh 33JBM)KKY WM 1IApOBOW KpaH mepej mpeoOpa3oBaTesieM Ha pac-
crostuuu He MeHee 5 DN. [Ipu 3Tom B paboueM cocTOsIHMH, 3a/IBUKKa (I1apOBOM KpaH) AOJIZKHA ObITH
MOJIHOCTBHIO OTKPBITA.

JlommyckaeTcsi ycTaHaBIMBaTh OTBOJI, KOJIEHO, (GWIBTP WM I'PSI3EBUK Iepes rnpeoOpa3oBaTesieM
Ha paccrosiHuM He MeHee 10 DN.

JlommyckaeTcsi ycTaHaBIMBaTh PErYIMPYIOMIMH KIlallaH, He TIOJHOCTHIO OTKPBITYIO 3aABHXKKY MIIH
Hacoc nepej npeodpasoparenem Ha pacctosiHuu He MeHeel0 DN.

6.3.3 B ciryqae HecooTBETCTBHS auaMeTpa TpydornpoBoaa u DN mpeoOpazoBaresss HEOOX0IUMO yc-
TaHOBHUTH KOHIIEHTpUYeckue nepexo sl mo ['OCT 17378 Ha BX0o/i€ U BBIXOJIE TIPSMBIX y4aCTKOB IIPeoo-
pazoBateisi, BHIOJIHUB TpeOoBanus 1m.6.3.2.

6.3.4 MonTax npeobpazoBareisi HEOOX0AUMO BBIIOJIHSTH B CIEAYIOIIEH [TOCIEI0BATEIbHOCTHU:

nepesl MOHTaXOM IpeoOpa3oBaress MOABOJAAILYIO YacTh TPYyOONpoBOAa HEOOXOJUMO TIIATEIHHO
OUYHCTUTH OT OKAJIMHBI, PKABUMHBI, MIECKa U APYrux TBEpAbIX yacTull. [IpokoHTponnpoBaTh NpaBuilb-
HOCTb CTBIKOBKM NPUBApPUBAEMbIX TPYO M HUIIENEH 10 BHYTPEHHEMY TUAMETPy. 3aTeM HeoOX0IuMOo
BBINIOJIHUTH CBAPOYHbIE pabOTHI 10 YCTAHOBKE OTBETHBIX MOHTAXKHBIX YacTeil Ha TPyOOIIPOBOIbI;

BO BHOBb BBOJMMYIO CUCTEMY BOJOCHAOKEHUS (OTOIJICHUS), @ TAaKXKE MOCJIE PEMOHTA WM 3aMEHbI
HEKOTOpOH yacTu TpyOOIpoBOJia, MpeoOpa3oBaTeb HY)KHO YCTaHABIMBATh TOJBKO IOCIIE IIyCKa CHUC-
TEMBbI B IKCIUTYaTallUIoO U TIIATEJIbHOMN ee MPOMBIBKH. B 3TOM citydae Ha Bpems IycKa U MPOMBIBKH CHC-
tembl BMecTo BIIC crnenyer ycTaHOBUTH MOHTa)XKHYIO BCTaBKY (MakeT) (OTpPe30K TPYyObI, COOTBETCT-
BYIOIIIUN JUTMHE U AUAMETPY MpeoOpa3oBarTers);

BBIIIOJIHUTH YCTAHOBKY IpeoOpa3zoBaTeis, 3aKperuB ero Ha TpyOonpoBoaax Jub0 Mpu MOMOIIH Ha-
KHUJIHBIX TaeK, 100 IpU MOMOIIY O0JITOB B 3aBUCUMOCTH OT UCHOJIB3yeMOW KOHCTpyKuuu. Ilpu Mon-
Ta)xxe JIOJDKHO OOECIeuMBAaThCs IMOJIHOE COMNPSIKEHHE OTBETHBIX MOHTAKHBIX YacTeH, T.€. OTCYTCTBHUE
ycTynoB u nepekocoB. Harpasienue notoka B TpyOOIpoOBOJE JOKHO COOTBETCTBOBATH HAIPABICHUIO
CTpEJIKU, HAHECEHHOM Ha KOpIyC MpeoOpazoBaTes.

BHUMAHME! TIIPOKJIAJIKM (CM. [IIPUJIOXEHUE A, PUCYHOK A.7),
YCTAHABJIMBAEMBIE MEXJY ®JIAHIIAMU, HE JJOJDKHBI BBICTYIIATH B ITPOTOYHVYIO
YACTb TPYBEOITPOBOJA 110 BHYTPEHHEMY JIUAMETPY 3A I'PAHULIbI YIUNIOTHAEMBIX
ITOBEPXHOCTEM.

Ui ipeoOpa3zoBaTenell ¢ pe3bOOBBIM COEIMHEHUEM, TPOKOHTPOINPOBATH MIPAaBHUIIBHOCTh CTHIKOBKHU
[IpUBapUBaeMbIX TPYO U HHUIIIEIEH 0 BHYTPEHHEMY AUAMETPY. 3aTeM IPOU3BECTU CBAPOUHbIE PAOOTHI
[0 YCTAaHOBKE OTBETHBIX MOHTAaXHBIX YacTe Ha TpyOOINPOBOJbI, U3BJI€Yb MAKET U BBINOJIHUTH YCTa-
HoBKY BIIC, 3akpenuB ero Ha TpyOompoBoJax IpH MOMOIIM HakUIHBIX raek (puc. A.1 Ilpunoxenus
A);

6.3.5 HE JIOITYCKAETCHA Bo uzbexanue Bbixona u3 crpos BIIC nmpoBeneHue cBapoyHbIX padboT
IIpY YCTAHOBJICHHOM IIpeoOpa3oBaTelie, B Mpoliecce dKCIUTyaTalluy, 0e3 BBIIIOJIHEHUS HHKEU3JIOKEH-
HBIX TpeOOBaHUI:

BBIIIOJIHUTH OTKJIFOUEHUE COCIUHUTEIbHBIX Kalesel JIMHUN CBSA3U OT npeoOpa3oBaresisi, CMOHTUPO-
BAHHOTO Ha TPyOOIIPOBO/IE;

MIPOU3BOJIUThH TOJICOEIUHEHNE 3a3€MJISIIOIIETO MPOBOJA 3JIEKTPOCBAPOYHOIrO ammapara Ha TOT Ke
TpyOOIIPOBOI MaKCUMaJIbHO OJIM3KO K MECTY CBapKH;

BBINIOJIHUTH 3alllIUTHOE (OT CBAPOUYHBIX TOKOB) NEKTPUUYECKOE IIYHTUPOBAHUE YUYaCTKOB TPYyOOIpo-
BOJIa JI0 U MOCJIe IpeoOpazoBaTesl.

yHTrpoBaHue npeoOpa3zoBaTelisd BbIIOJHUTH PU MOMOIIN CTaIbHOM IMOJIOCH! (IIpyTKa) ceye-
HHeM He MeHee 20 MM” B COOTBETCTBHH C PUCYHKOM 6.4.

6.3.6 [Ipu ucnonb3oBaHuu peoOpazoBareieil B CUCTEMaxX BOJAOCHAOXKEHHUS (OTOIUICHHUS), B CIydae
MOBBILIEHHOTO COJAEP KaHMs B BOJIE TBEPJBIX YACTHUL, PEKOMEHYETCsl YCTAaHOBKA IEpe]] MPSIMbIM yya-
CTKOM (110 HAIpaBJIEHUIO NMOTOKA) MEXAHUYECKOTO, a IIPU BBICOKOM COJEPYKAHUH KeJie3a MarHUTOMe-
XaHUYeCcKoro guibTpa. [ yMeHbLIEeHUs BEPOSITHOCTU HaJIUMaHHUsI MAarHUTHBIX YacTHUII, COJEpKAIINX-
Csl B BOJIC HAa HIDKHHUI MarHuT, IOMyCKAaeTCsl yCTaHOBKA IIpeoOpa3oBaTessi TaKuM 00pa3oM, YTOOBI dJIeK-
TPO/J1 pacrosiaraicsi FOpu30HTAIBHO.
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MpeobpasoBatens pacxoda
LyHT
3aaBUXKKN

Pucynoxk 6.4
Ecnu B cucreme, rne ycraHoBieH mpeoOpa3oBaTellb, CYLUIECTBYET BEPOSITHOCTh CKaIlJIMBaHUS
BO3JlyXa WM JAPYTUX ra30B HA OTAEJbHBIX y4acTKaxX TpyOOmnpoBoaa, HEOOXOIUMO MPETYCMOTPETH BO3-
MO>KHOCTbB BBIITYCKa CKOTIMBIIIETOCS BO3/1yXa B aTMocdepy.
[Ipu Hanuuuu B TpyOOIPOBOJHOM cUCTEME IEKTPUUECKUX OJIYKIAIOLUX TOKOB, KOTOPHIE MO-
I'yT OTPULIATEIBHO MOBIUATH Ha paboTy npeodpazoBarens (cM. paznen 9 «Bo3MoxHbIe HEUCITPABHOCTH
U METOJIbl UX YCTPAaHEHUs»), Uil UX yCTpaHEHHUs] HEOOXOJUMO MOJb30BaThCS METOIUYECKHUMH YyKa3a-
HUSIMU 10 YCTPAHEHUIO BIMSIHUS ONyXKIaroluX TOKoB (cM. «Metoauueckue ykazaHus o 6opb0e ¢ mo-
M€XaMH, BbI3BaHHBIMH HaJIMUMeM B TpyOompoBoje Onyxaaromux TokoB» [1116.407131.004.1 MY pas-
MeleHHbIe Ha caiTe «[Ipommpubop» http:// www.prompribor-kaluga.ru/).

6.4 ITonkmroueHne BBIXOIHBIX IETICH MpeoOpa3oBaTes
6.4.1 [loaxmnroueHne BBIXOJHBIX Lieriel MpeoOpa3zoBaTensi OCYIIECTBIISETCS MPU MMOMOIIU Kabens B
COOTBETCTBUU CO CXEMOW, puBeAeHHON Ha pucyHke b.1 Ilpunoxenus b. Pekomennyemoe ceuenue ka-
6enst e meree 0,2 MM?, JUTHA KaGenst He J0JDKHA npesbimath 100 M.

[lepen monkmodeHueM mpeoOpa3oBaTelis ClEAyeT pa3BEpHYTh KOPIYC 3JEKTPOHHOro OJjioKa
KPBIIIKON K ce0e, OTKPYTUTb BHUHTBI, PACIIONIOKEHHBIE B yriaX KpbIIKH U CHATh KpbILIKY. OcnabuTh
raiiky repMoBBO/ia U IIPOCYHYTh B OTBEPCTUE I'€PMOBBO/Ia KaOEJIb.

KoH1p!l mpoBoJIoB Kabesns cienyeT 3a4UCTUTh OT W30JISLUU Ha PACCTOSIHUE HE MeHee 6 MM, 3a-
TE€M BCTaBUTb IPOBOJ B OOKOBOE OTBEPCTUE KIEMMHOMN KOJIOAKHU U 3aKaTh BUHTOM.

BHUMAHHUE! 3AKPYUHUBATH BHWHTHI KJIEMMHOM KOJOIAKH CJEIYET
AKKYPATHO, HE ITPWJIATASI 3HAYMTEJIbHBIX OCEBBIX YCHWJINM, UCIOJIb3YSI
OTBEPTKY C INIOCKUM LIJIMIIOM 3x0,5 MM.

3adukcupoBaTh Kabenp raifikoit repmoBBoja. [lociie MOAKIIOYEHHUS MPOBOJOB K KIEMMHUKY
XT1 npoBepuTh YKIAAKy YIUIOTHUTEIBHOTO Kryta Ha kpbiiike BIIC, mpu 3ToM He JomyckaeTcsl Haiau-
Yle €ro pa3pblBOB, HAJOKEHUN MM nepekpyuuBaHus. [lo 3aBepiieHHH MOIKIIOYEHUNH YCTaHOBHTD
KPBIIIKY Ha KOPITYC IEKTPOHHOTro OJ0Ka U MJIOTHO 3a)KaTh IPU MOMOIIHN YEThIPEX BUHTOB.

Jljisg 27eKTpOMOHTa)Ka HCIOJIb30BaTh TOJIBKO Kabenu Kpyrioro ceueHus. BHemHuit auamerp
HCIIOJIb3YeMOTO Kaless 1o U30JISIIUH J0DKEeH ObITh B TIpeaesniax oT 3,5 10 5,5 MM.

B oauH repmMoBBOJI 1OKEH OBITH NMPOJIOKEH TOJIBKO OJIMH Kabellb, ocJie Yero railka repMoBBoJia
NOJDKHA ObITh IUIOTHO 3axara. HE WMCIOJIB3YEMBIA TEPMOBBOJI JIOJIKEH BBITh
3ATJIYHIEH.

Pa3BepHyTh MIACTUKOBBIM KOPIYC 3JEKTPOHHOTO OJl0Ka B pabouee MOJIOKEHUE, KaK MOKa3aHo B
[Ipunoxennn A.

1O 3ABEPIIEHUU 3JIEKTPOMOHTAXA BO U3BEKAHUE PA3PBIBA COEJIUHU-
TEJBbHbBIX IIPOBOJOB PA3BOPAUYUBATH KOPIIYC DJJIEKTPOHHOI'O BJIOKA
SANIPEHIAETCA!

JUig 3a1uThl OT MEXaHUYECKUX BO3JIEHCTBUH, MMPOBOJA PEKOMEHAYETCs MMOMEIaTh B Kabelb-
KaHaJbl, 1100 B )K€CTKHE WM rOQPUPOBAHHBIE TPYOBI.

Cxema kabens it moakiroueHus npeoopazosarens k [IK npusenena na pucynke b.2 Ilpuo-
xenusa b. [nunHa xabenst He MODKHA MPEBBIIATE 15 M.

[Ipu BBICOKOM YpOBHE MHIYCTPHAIIBHBIX IOMEX, a TAKXKE B ClIyyae JJIMHHBIX KaOeIbHbIX JIUHUMH,
MOHTaK PEKOMEH/YETCs BBIIIOJIHITH SIKPAHUPOBAHHBIM KabeneM. 3a3eMiIeHHe SKpaHUPOBAHHOTO Kale-
JIS1 AOIYCKAETCsl TOJIBKO C OJIHOM CTOPOHBI (CO CTOPOHBI BHEIITHETO YCTPOICTBA).

Pacrnionoxxenue aneMeHTOB ynpaBieHUs U koMmMmyTauuu Ha miuate BIIC npuBeneHo Ha pucyHKe
b.3 ITpunoxenus b.
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6.5 ITyck mpeoGpa3zoBaresi, onmpoOOBaHHE.

6.5.1 [Ipu nycke, Bo u3bexkaHue ruApaBINdYeCKUX YAapOB, 3all0JHEHUE IPOTOUHOM YacTu mpeodpa-
30BaTeis BOJIOM HEOOXOIMMO BBINOJIHSTH IJIaBHO.

6.5.2 Uepes 15 MuHyT YOSAUTHCS B TEPMETUIHOCTU COCIMHEHUM - HE JIOJDKHO HAOIIOIAThCS TOITe-
KaHUU W KaIlellb.

6.5.3 [Ipu HyneBOM pacxojie B cucTteMe yOeIuThCcsl B OTCYTCTBUU MOKa3aHUM pacxona (yBeauueHus
MOKa3aHUH cyeTynka 00beMa) Ha BHELITHEM YCTPOICTBE.

6.5.4 Ilpu HaMumu pacxoja B CUCTEME YOEIUTHCS B CTAOMJIBHOCTH MOKa3aHWUU pacxoja (CTaOuib-
HOCTH YBEJINYEHHS MIOKa3aHUIl cueTurka 00beMa) Ha BHEILIHEM YCTPONUCTBE.

KoHTponb curnana Ha BbIXOJle IpeoOpa3oBaTeisi MOKHO BBINOJIHUTH B COOTBETCTBUHU C PEKO-

MEHAAUAMU 11.7.2.

6.6 BrinosHeHne N3MEpEeHMII.

[Ipu wcroNBb30BaHUM UMITYJIECHOTO peXuMa Vp, MPOMICTIINN depe3 mpeoOpa3oBaTellb 00beM
OTIpeNIeNSIeTCs TIOJICYETOM UMITYJIHCOB Ha €ro BBIXOJE 32 BpeMs M3MepeHus. BemuunmHa 3Toro oObema
MOJKET OBITh OTIpe/iesieHa, KaK MPOU3BEICHUE YHCIIa OTCYUTAHHBIX HMITYJIHCOB Ha HX IICHY.

[Ipu noaxiroueHun npeoOpa3oBaTessi K BHIYMCIUTENO Y HEro J0JDKEH ObITh 3aJaH Bec (1LIeHa)
HMMITYJIbCa, COOTBETCTBYIOIIUM BeCy (1IeHe) mpeoOpa3oBarTersi.

Pacxon, pu 3TOM, MOYKHO OTIpENIEIUTh, U3MEPHB MEPHUOJ CIETOBAHUS HMITYIHCOB:

Q=3 ﬁanﬂ—u ] (6.1)
T
rie Q — M3MepAEMBIH PACXOJ, M°/d;
Au — Bec (L[CHA) UMITYIIbCA, M °/HMII;
T — TEPUOJ CIEOBAHNUS UMITYJIbCOB, C.

[Ipu ucnosb30BaHUK YaCTOTHOTO peknMa VI Tekyluil pacxoJ MOXHO ONpPENeIuTh, U3MEPUB
4acTOTY CJIE€JOBaHUS UMIIYJIbCOB Ha BBIXOJIE IIPe00pa3oBaTeIs:

Q=Am 0Fvy ByKy . (6.2)

rae va-'n — YacTOTa UMITYJbCOB Ha BBIXOAE Vn, ['11;
)

A, — VHIMBHJIYaIbHbIC IPAyHPOBOYHBIC KO3 PUIIMEHTHI TpeoOpazoBartes (MacopTHbIE
B 3HAYEHUSs, AEUCTBUTEIbHBIE B M-HOM JIMANla30HE pacxo/i0B);
m
n — kxoxbdunment nenenus (1,2,4,8,16);
K, — TeMIlepaTypHbIH NONPaBOYHBIN KO3 PULIMEHT.

Jljis 5TOro BHEUIHUM BBIYMCIUTEND JOJHDKEH UMETh BO3MOKHOCTD BBIIIOJHATH PAacyeThl 10 IpH-
BEJICHHOM BBIIIE 3aBUCUMOCTU. B HEro noyxkHbI ObITH 3aHECEHBI BCE TPaAyUpOBOUYHbIE KOI(DOULIMEHTHI
npeoOpas3oBarensi, AUana3oHbl YacTOT, B KOTOPbIX OHHU JIEHCTBUTENbHBI, IPUBEICHHBIE B IAacCIOpPTE,
3HAYEHUsl TEMIIEpaTypHOro MompaBoyHoro kodpduuuentra K, (tabnuunble naHHble WM (opMysa).
Take BBIUMCIUTENb JOJDKEH MMETh MHQOPMAIMIO O TeMIepaType >KMJKOCTH, MPOTEKarollel uepes
BIIC.
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7 TEXHUYECKOE OBCJIIY’)KUBAHUE

Texnuueckoe 00CITy>)KMBaHUE TTPE0oOpPa30BATEII MMPOBOAUTCS C IENIBI0 00ECIIeYeHUsT HOPMUPYeE-

MBIX TEXHUYECKHX XapaKTEPUCTUK U BKIIOUACT B ceOs CIIEIYIONINE BUIIBI PadoT:

BHEIIHUI OCMOTP BO BPEMsI KCILTyaTaIlHH;

KOHTPOJIb BBIXOJJHOTO CHTHAJIA;

KOHTPOJIb HAIIPSDKEHUS MMTAHMSI U 3aMeHa OaTapeu;

OUYHCTKA OT OTJIOKEHUH U 3arpsA3HeHUN (Ipu HE0OXOTUMOCTH);

MepUOINYECcKast TOBEPKA;

KOHCEpBAIHs IPH CHATHH MTPeoOpa3oBaTetst Ha MPOI0DKUTEIFHOE XpaHEHHUE.

7.1 [Ipu BHeLIHEM OCMOTpE MpoBepseTcs Halnyue MIoM0 Ha mpeoOpazoBarenie (B COOTBETCTBUU
¢ m. 4.1), cocTossHHE COECTMHHUTEIBHOTO KaOems, OTCYTCTBHE TE€YH B COCIUHECHHUSAX, OTCYTCTBHE
KOPPO3HH U IPYTUX MTOBPEKIACHUI.

7.2 CurHanm Ha JOOOM BBIXOJIE MOXHO HPOKOHTPOJMPOBATH NPU TOMOIIM OCIHIUIorpada c
BXOJHBIM conpoTuBiieHreM He MeHee 100 kOM.

3 kOm

BMnC XT1 +3...10B
Cxema _ T K ocumnnorpady
ranbLBaHN4ecKom i
paseszkm 2] -
o 1]

Crnemyer MOMHUTB, YTO MIPHU KOHTPOJIE CUTHAJIOB HA BBIXOJIaX, BHIITOJHEHHBIX IO CXEME «OTKPHI-
ThI1i» KoyekTop (OK), B ciyyae OTCyTCTBUS BTOPUYHOIO IpuOOpa, HEOOXOIMMO COEAUHUTH MHHYC
JOTIOJTHUTEIHFHOTO NCTOYHUKA MTUTAHUSA C «-» BBIX0JIOM XT1, a ero «+» - ¢ IiIrocoM HMCTOYHUKA MTUTA-
HUSI Yepe3 pe3rcTop CONPOTHBICHUEM He MeHee 3 KOM.

JlomryckaeTcst Uit KOHTPOJIS BBIXOIHOTO CUTHAJIA UCTIOIh30BaTh MPOOHUK HA CBETOIMOJIE, CXeMa
KOTOPOTO TIPUBEACHA HAa PUCYHKE 7.1, IpH 3TOM HaJIM4YUe CUTHAJIA MOXKHO OyAeT KOHTPOJIHPOBATH IO
MHUTaHHIO CBETOANOIA.

DD1.3, DD1.4
+V
I 14
8, 12 Vor3pno5B
9,13] & | 10,11 > v
7 300 Om T
BInC -l

DD1K5611A7 22k

XT1

::: K ocumanorpagy

Pucynox 7.1

[TapameTprl BBIXOJHOTO CUT'HAJIAa ONKUCAHBI B pa3feiie « TeXHUUeCKue XapaKTEPUCTHKI.

[Ipu orcyrcTBuM ABMKeHUs *kuakocTu B KaHaie BIIC, BBIXOJIHOM cUrHan Ha YHUBEPCAIbHOM
BBIXOJIE OTCYTCTBYET, a Ha JONOJHHUTEIbHOM BbIX0J€ He HopMmupyercs. [Ipu 3TOoM mpoToyHasi yacTb
npeoOpaszoBaress A0KHA ObITh JINOO MOJIHOCTHIO 3aI10JIHEHA BOJIOM, MO0 MOTHOCTHIO 3aBO3AYILIEHA.

[IpoBepky pabOTOCIIOCOOHOCTH TAK)KE MOMXHO OCYHIECTBUTH, MOJAKIIOYUB K IPeoOpa3oBaTesio
reHepaTop, cXeMa KOTOPOro IpUBEJIeHa Ha pucyHKe 7.2. Hanuune curHana Ha BBIXOJE B 3TOM Cllydae
KOHTPOJUPYETCS MTPOOHUKOM.
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00 K 100K  c1] %22 ve®
R1 DD1.1 R2 DD1.2 DD1.3
1

32 3 |4 I s R3 CurHau (CMrHaJIbHbIH 3J1eKTPOJ)
1 MmB

T LML ori600 171

GND (MeTaJlsiM4eCKHIl KOPILYC)

DD1 KS61JIH2

+
= or3a105B

7.3 KonTpoas HampspkeHHs: 0aTaped MOKET OCYIIECTBIATHCS JIFOOBIM BOJbTMETpPOM Ki. 2.0 Ha
3alIyHTUPOBAHHBIX PE3UCTOpPOM compoTuBieHueM 1,8 kOMm nuraromux kiaemmax. [Ipu cHuxeHuun
HanpspkeHus Huke 3,4 B GaTapest moaexxut 3aMeHe.

3ameny Oarapeu mpeoOpazoBareseii HEOOXOAMMO MPOBOJIUTH B OTAIUIMBAEMBIX IMOMEIICHUIX

MIPU HOPMAJIBHBIX KIIMMATHYECKUX YCIOBUSX.
BHUMAHUE! JJI4 [TAMKU BBIBOJIOB FATAPEU JJOITYCKAETCS MCIOJIb30OBATH
[MASIJIBHUK, C PABOUYMM HAIIPAXKEHUEM HE BOIJIEE 36 B, I[TPU 3TOM XAJIO JOJIKHO
BbITh 3A3EMIJIEHO.
3ameny Oatapeu (CM. pUCYHOK 7.3) TPOBOJUTH B CIECAYIOIIEH MOCIEA0BATEIIBHOCTH:
CHSITh BEPXHIOIO KPBIIIKY KOPITyca 3JIEKTPOHHOTO OJI0Ka MpeoOpa3oBaTes;
CHSITH JKaMIlepbl BKIItoUeHHs nutanus (cMm. pucyHok b.3, [lpunoxenus b);
CHSTBH CTSDKKH 103. 1, Kpersmue 6aTapero;

JEMOHTHPOBATh PA3PsLKEHHYIO OaTapero;
BBINIOJIHUTH S-00pa3Hyto (OpMOBKY BbIBOJIOB OaTapeu U NMalKy BbIBOJOB COIJIACHO PUCYHKY 7.3;

3aKpEIUTh C MOMOIIBIO HOBBIX KaOEIbHBIX CTSKEK (pekoMeHayemas aiuuHa oT 85 a0 150 MM, mu-
puHa — oT 2,5 10 5 MM) HOBYIO 6aTapero, coOIroAas OJIIPHOCTH BBIBOIOB;

YCTaHOBUTbH HA MECTO JKaMIIepbl BKIIFOUEHUS TUTAHUS;

MPOBECTU COOPKY B 00paTHOM MOCIIEI0OBATEIHLHOCTH,

IIPOBEPUTH pabOTOCIIOCOOHOCTH MpeoOpa3oBaTes, Kak yKka3zaHo B II. 7.2.
[Maats mpunoem

BIIC1(2)-UH2.56 MC60 EN X39

Pucynok 7.2

7min

122

Pucynok 7.3

1 — ctsxka ALT-85S;
2 — kpenex cTskkn ATM-1;
3 — Garapes;
4 — nnara BIIC1(2).
IIpumeuanue - Ilocrme 3ameHsl 6arapeu, JaHHbIE WHULMATW3AIUH, 3alIMCAHHBIC B MaMATH
IIPOLIECCOPA, COXPAHSIOTCA.
7.4 B oTACNBHBIX Cy4asx, IPU MCIOJIH30BAHUM ITPeoOpa3oBaTessi B CUCTEMax BOJOCHAOKECHHS
(oToTIIEHUSI) C HU3KUM Ka4eCTBOM BOJbI, BOBMOXHO 3aCOPEHHME MPOTOYHON dYacThu MpeoOpazoBatess
CHEAYIOUIMMH BUIAMU OTJIOKEHHI:
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TBEPJIbIC HEMETAUTNIECKHE BKIFOUCHUS (KAMHH, TTECOK, ICTIKH, TPATKH, U T.I1.);

TBEPJIbIC METAJUINYECKHE BKIIOUEHUS (KYCKH OKaJIHHBI IOCIE CBAPKH, CTPYXKKA, KYCKH CETKH OT
(GUIbTPOB U T.11.);

Menkue (heppOMarHUTHBIC YaCTHUIIBI;

OTJIOXKCHHUS TPSI3U, B TOM YHCJIE P)KaBUUHA.

B sTom ciydae mo mepe HeoOxomuMocTu (cM. pasnen «Bo3MoKHbIE HEHCIPABHOCTHY), HO HE
peKe OJTHOTO pas3a B TOJ, CIeIyeT NPOBECTH MPO(MIAKTUYECKHI OCMOTpP H3MEPHUTEIHHOTO KaHalla mpe-
oOpazoBarers. [Ipy HATMYWK OTIOKEHUH HEOOXOIMMO TIIATEIBHO OYUCTHTh U3MEPHUTEIBHBIN KaHAT U
AIIEKTPOJ OT 3arpsi3HEHUH 10 YUCTOTO METaJlIa.

[Ipu ucnonb3zoBaHuM npeoOpa3oBaTelis B CUCTEMAaX IOpSYEero BOJOCHAOXKEHHsS Hpu OOJIbIION
YKECTKOCTH BOJbI BO3MOXKHO OTJIOKeHHE cojeit metaiioB (Ca, Mg, Na, K) Ha BHyTpeHHEH MOBEpXHO-
CTH M3MEPHUTEIHHOTO KaHajla M JJIEKTPOJIEe, YTO B CBOIO OUYEpPEIb MOXKET BBI3BATh CHIDKCHHE UyBCTBU-
tenpHOCTH BIIC BIUIOTH 10 €ro mojHO#M OCTaHOBKU. B 3TOM ciyyae ynaneHue OTIOKEHHH U3 MPOTOY-
HOM 9acTu mpeoOpazoBaTelisi IPOU3BOIUTCS IPU MPOPHIAKTHIECKOM OCMOTPE, TIOBEPKE HITH PEMOHTE B
cootBercTBuu ¢ [1115.407131.001 U «IIpeoOpazoBatens pacxona BuxpeBod BIIC. Mucrpykuus mo
YAUICHUIO OTJIOKEHU» (cM. calT «IIpommpubop» http:// www.prompribor-kaluga.ru/).

BHUMAHME! [TOCJIE 3ABEPIIEHUS OYUCTKU CIEAYET ITPOU3BECTHU KOH-
TPOJIb BBIXO/JHOI'O CUT'HAJIA, KAK YKA3AHO B 1. 7.2.

7.5 llepuonuyeckass moBepka IpeoOpa3oBaTesisi MPOBOJUTCS B COOTBETCTBHU C METOJUKOU
noBepku MII 1070-1-2019 «I'CU. IIpeoOpa3zoBarenu pacxona Buxpebie BIIC. Metoauka noBepkmy.

7.6 llpu cusatTuum mpeoOpazoBarenss ¢ O0BEKTa ISl MPOJOJDKUTEIBHOTO XPAHEHHS, €ro
HEO0OXO0JIMMO MIPOCYIINTh M XPAaHUTh B YCIOBHUSAX, OFOBOPEHHBIX B paszzene «TpaHcropTupoBKa U
XpaHEHUE.

[Ipu BBOZE mpeoOpazoBaresst B IKCILTyaTalMIO MOCJE JJIMTEIbHOIO XpAaHEHUs TpajgyHpoBKa U
MOBEPKA €ro HEe TPEOYIOTCs, €CIIM HE UCTEK CPOK MPEABITYIIEH TOBEPKH.

8 BOBMOXHBIE HEUCITPABHOCTHU U METO/IbI UX YCTPAHEHUSA

Bo3moxHbIe HeucnpaBHOCTH npeoOpa3oBaTeliell NpuBeeHbI B Tadbaune 8.1
Tabnuna 8.1

HeucnpaBHocTs IIpynunna Meron BbIsIBIIEHUS Meron ycrpaHeHus
HCUCIIPAaBHOCTH

[Ipn nHannuum 1 barapes paspspkena ke | Cm. paznen 7 «Texauue- 3aMmeHUTH OaTapero, Kak yKa-

pacxona HeT JIOITyCTUMOTO CKOe 00CITy)KHBaHHEY, 3aHo B paszene 7.

CHTHaJa Ha UM- n.7.3

IIyJILCHOM BhIXO- | 2 CuiibHO 3acopmiiachk po- | Peskoe yBenmuenue noteps | Jlemontuposate BIIC u oun-

ne Vp TOYHAs 4acTh IpeoOdpas3o- JABJICHUS Ha MPeoOpa3oBa- | CTHTh MPOTOYHYIO YaCTh OT
BaTeNs Tene 3aCOpEHU.
3 OTnoxenue conent Me- Hemontuposats BIIC u oun-
tamioB (Ca, Mg, Na, K) Ha CTUTh BHYTPEHHIOIO TIOBEPX-
BHYTPEHHEW OBEPXHOCTH HOCTh U3MEPUTENIBHOIO Ka-
M3MEpUTEIHHOr0 KaHaia u HaJja U 3JIeKTPOJ, PyKOBO-
UIEKTPOJIe JCTBYSICh YKa3aHUAMU pa3-

nena 7.

4 OOpBIB 1IENY TUTAHUS [Ipo3BOHUTE TMHHIO U IPO-
KOJIJICKTOpAa BBIXOJHOI'O BEPUTH HAJIMIUC HAIIPSIKEC-
TpaH3HUCTOpa HUA IMTAaHUA KOJIJICKTOpPA.
5 Hencnpasna miata [lepenats BIIC B pemoHT
BIIC1(2)
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IIpooonscenue mabauywi 8.1

HeucnpasHocTs

[Ipununna
HEUCIIPaBHOCTH

Merton BEIIBICHUS

Meron ycrpaHeHus

IIpu orcyrcTBUmn
pacxona Ha0JIo-
JIAeTCsl CUTHAJ Ha
HMMITyJTbCHOM
BBIXOJZE VD, TaKk
Ha3bIBAEMBbIN
«CaMoXo».

1 Hammruue B TpyOOMIpoBo-
nie OJTy)KIaroIIUX TOKOB

CMm. «Meroanyeckue yka-
3aHus 110 OOpBEOE ¢ TTOMe-
XaMH, BbI3BAaHHBIMHU HAJIU-
4YreM B TpyOonpoBoie
OJTY)KIAFOIIUX TOKOBY»
[116.407131.004.1 MY *

YcTpaHuTh B COOTBETCTBUU C
pEKOMEHJAlUSIMU, U3JI0KEH-
HBIMH B METOJJUYECKUX YKa-
3aHUIX

2 Hammuyue oTI0KEHUH B
MIPOTOYHOMN YacTH Mpeodpa-
30BaTelIst

Hemontuposats BIIC u oun-
CTUTbH MIPOTOYHYIO YACTh OT
3acopenuil. [Ipu Hanuuu Ha
BHYTPEHHEW MOBEPXHOCTH
M3MEpUTEIHHOI0 KaHalla ’
3IIEKTPOJE OTIIOKEHUM XKe-
CTKOCTH, OYHCTKY ITPOU3BE-
CTH B COOTBETCTBHUU C yKaza-
HUSIMM pazjena 7.

IIpu nHannuumn
pacxoja CUrHail
Ha UMITYJIbCHOM
BBIXOZE Vp HO-
CUT HEYCTOWYU-
BBII Xapakrep

1 IIpu moHTaxe mpeobpa-
30BaTeNs ObUTH HAPYIIEHBI
TpeOOBaHUSs, U3JIOKCHHBIC
B 11.6.3 «MoHTax npeodpa-
30BaTENS.

BusyanbHbIil KOHTPOJIb

Y cTpaHUTh BBISIBIIEHHBIN
nedekr

2 Hammuue oTI0KEHUH B
MPOTOYHOMN YacTH mpeodpa-
30BaTelIst

3 Heucmnpasna
BIIC1(2)

IiaTa

Hemontuposats BIIC u oun-
CTHUTbH MIPOTOYHYIO YaCTh OT
3acopenuil. [Ipu Hanuum Ha
BHYTPEHHEW MOBEPXHOCTH
M3MEpUTEIHHOI0 KaHalla ’
3JIEKTPOJE OTIIOKEHHM XKe-
CTKOCTH, OYHCTKY ITPOU3BE-
CTH B COOTBETCTBHUU C yKaza-
HUSIMM pazjena 7.

[epenatrs npeoOpazoBaTeib
B PEMOHT

9 PEMOHT ITPM BOSHUKHOBEHUH HEMCITPABHOCTEM

9.1 PemoHT npeoOpa3oBaTelis IPU BOZHUKHOBEHUU HEUCIPABHOCTEH JOMyCKAaeTcs MPOU3BOAUTH
TOJIBKO MPEACTABUTEISAMU MPEINPUITUSI-U3TOTOBUTEIS UM OpraHu3aliel, nMerolei Ha ato npaso. O
BCEX PEMOHTaxX JOJDKHA OBITh clellaHa OTMETKa B Iacnopre IpeoOpa3oBaTelis ¢ yKa3aHUEM JaThl,
MIPUYMHBI BBIXOJA U3 CTPOS M XapaKTepe MPOU3BEICHHOIO PEMOHTA.

BHUMAHMUE! [TOCJIE PEMOHTA I[IPEOBPA3OBATEJIb [IOJIBEPTAETCS ITOBEPKE.

9.2 [Ipu peMoOHTE creayeT NPUHUMATH MEpPbl MO 3alIUTE OT CTATHYECKOIO 3JIEKTPUYECTBA
AJIEMEHTOB, BXOISAIINX B IpeoOpa3oBaTeb pacxo/ia.
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10 TPAHCIIOPTUPOBAHUE U XPAHEHUE

10.1 [IpeoOpa3zoBaTenu B ymakoBKe MPEANPUATUS U3TOTOBUTENS JOIMYCKAIOT TPAHCIOPTUPOBAHKE

Ha JII00bIE PacCTOSHUS MPU COOIOACHNUN NTPABUJI, YTBEPKIACHHBIX TPAHCIOPTHBIMU MUHHUCTEPCTBAMH U
CJIeNYIOIUX TPeOOBAHMIA:

TPAHCIIOPTUPOBAHUE T10 JKEJIE3HOM 10pOTe JOHKHO MPOU3BOJAUTHCS B KPBITHIX YUCTHIX BaroHax;

IIPU NIEPEBO3KE OTKPBITHIM aBTOTPAHCHIOPTOM SIIMKH C IPE0Opa3oBaTENIMU JIOJKHBI ObITh MOKPbI-
Thl OpEe3eHTOM;

IIpU MEPEBO3KE BO3AYILIHBIM TPAHCHOPTOM SIILIUKH C MPEoOpa3oBaTEIIMHU JOJKHBI pa3MeIaThCcs B
TrepMETUYHBIX OTAIUIMBAEMBIX OTCEKAX;

IIPU TIEPEBO3KE BOJHBIM TPAHCIIOPTOM SIIMKH C IPeoOpazoBaTeIsIMU JOKHBI pa3MeLaThCs B TPIO-
Me.

10.2 IIpenenpHbIe yCI0BHS TPAHCIOPTUPOBAHNUSA :
TEMIIEpATypa OKpyXkaromero Bosayxa ot munyc 50°C o mwiroc 50°C;
OTHOCHTEJIbHAS BIAXKHOCTh BO3yXa npu Temmeparype miroc 35°C qo 95%;
atmocgepHoe nasienne He menee 61,33 klla (460 mm pT.cT.).

10.3 PaccraHoBKa U KpeIJICHHE SLIMKOB C MpeoOpa3oBaTeilsiMM Ha TPAHCHOPTHBIX CPEICTBAX
JOJIKHBI 00€cIieYrBaTh YCTOMUNBOE MOJIOKEHUE MPU CKIAIMPOBAHUU U B IIyTH, OTCYTCTBHE CMELEHUI
U ynapoB JApyr o japyra. Bo BpeMs TpaHCHOPTUPOBaHUS U MOTPY304YHO-PA3rPy304YHBIX pPAOOT
TpPaHCIOPTHAsI Tapa He JOJDKHA MOJABEPraThCsl PE3KUM yIapaM U NpSMOMY BO3AECHCTBUIO aTMOC(HEPHBIX
OCAaJIKOB U TIBLIH.

10.4 Xpanenue mpeoOpazoBareneld TODKHO OCYHIECTBIATHCS B CKIAJCKUX MOMEIICHUSX TMPU
OTCYTCTBMM B HHUX IIbLJIM, IIAPOB KHUCJIOT, HIGJ'IOLIGI\/'I N arp€CCUBHBIX T'a30B. YcenoBusa XpaHCHHUA IJId
3aKOHCCPBUPOBAHHBIX MW YIIAKOBAHHBIX BIIC AOJDKHBI COOTBCTCTBOBATL YCJIOBHAM XPAaHCHUA 1 mo

I'OCT 15150.
10.5 ToBapocornpoBoauTENbHAS U AKCIUTyaTallMOHHAS JOKYMEHTAUs JOJKHA XPAaHUTHCS BMECTE
C MpeoOpazoBaTEIEM.
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INPUJIOXEHHUE A
I'ABAPUTHBIE U ITPUCOEJUHUTEJIBHBIE PASMEPbBI

[Mpokiasika, 2 mwrT. I'OCT 16037-C2

II15.754152.006-XX Kopmyc anekrpoHHOr0 2 mecra
0J10Ka JIsl MCTIOJTHEHHUH

BIIC cm. pucynok A3

[Tnomba Tpyba oObIKHOBEHHAs
['OCT 3262 (dy — cMm. Tabn1.A.2)

TIOBEpUTECIISL

Hunmens, 2 mt ~ n
TII5.713371.005-XX ™
BXO, | S i | B
1
: Le/T I— 7 :
7 ; <
5 DN min L 2 DN min
[TpsiMoii ygacTok / L I[Ipsimoit ydacTok

PucyHnok A.1 — I"'abapuTHbIe M IpUCOeUHUTEIbHbIE pa3Mepbl peodpa3oBaTelieil ¢ pe3bOOBbIM
coequnenuem DN25, 32, 40

Kopmyc a1ekTpoHHOr0

[Ipoknanka, 2 mr. 0JI0Ka /715l UCTIONTHEHU
[I16.754152.006-XX BIIC cm. pucynok A3
TOCT 16037-V5 nns 5 Tpy6a 06bIKHOBEHHAS
PN0,1-10 MTa (1-10 xre/ew) Inowta TOCT 3262 (DN — cm. Tab1.A2)

MTOBEPUTEIS

I'OCT 16037-Y7 nns w 'OCT 10704

PN 1,6 MITa (16 krc/cm?)
1 0TB d2 !

s
2
AN

[ = — T
BXOR_ },___,___,__ - b= -———?é

Dnanen
I'OCT 33259 !

vz

5 DN min I 2 DN min ' D

[
Ipsamoit yyacTok / Ipsimoit yuacTok

PucyHnok A.2 — I"'abapuTHbIe M IPUCOeIUHUTEIbHBIE pa3Mephl peodpazoBaTeieii ¢ (JiaHIeBbIM
coequnenuem DNS5SO, 65, 80, 100, 150
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*Mecta ans _ 110
nnoMéumpoBaHus !
KOHTPONUpYyoLen i \
opraHusauuen

Bud A

A 58 max
—
—

H max

* PexomeHOyemoe pacnoioxcerue niomod — no mo0ot uz OuazoHaiell Kopnyca 3J1eKmpoHHo20 O10KA

Pucynok A.3 - 'a6apuTHbIe pa3Mepbl KOPIyca 3JIeKTPOHHOro 0,10Ka 1151 ucnoaHennii BIIC
(B cooTBeTcTBMH € Tabauuei A.1)

Tabnuuma A.l1 — I'abaputHble u npucoeguHuTenbHbie pazmepsl BIIC1(2)

DN, Pasmepsl, MM n, Macca,
KT,
" L L, d d; dyp S | Hmax | D D1 B d | ™| neGonee
25 110 200 | Gru4 | 33,5 | 33,5 1,2
32| 210
32 140 230 | G13/4 | 423 | 423 1,6
40 170 260 G2 48,0 | 48,0 235 2,0
3,5
50 180 60,0 240 160 125 21 6,1
65 200 75,5 255 180 145 4 9,0
4,0 18
80 230 88,5 265 195 160 24 10,3
100 270 114 290 215 180 13,3
4.5 8
150 370 165 335 280 240 28 22 28,8

21 Pe0.09.2021



WMPOMMPUGOP

11115.407131.004.7 P2

Humnmens, 2 mr

[1I16.713371.005-XX

[Tpoxiazaka, 2 mwrT.

I1115.754452.006-XX

I'OCT 16037-C2

I'OCT 16037-C2

Tpy6a obsikHOBeHHast [OCT 3262/

i tpy6a o 'OCT 8732,
I'OCT 10704 (I'OCT 10705)

Epy6a oObikHOBeHHast 'OCT 3262

i tpy6a o 'OCT 8732,
I'OCT 10704 (I'OCT 10705)

[To3.1 [To3.2
RS
I
R e TR .
$————— ——%% 1= 3—@— -l - ————<—
- ) T [ - -
7 ' =
L ex L L 6vix
5 DN min/ 2 DN min
10 DN nocraBka Losy

Pucynok A.4 — IlocraBka npeodpa3oBareJieii ¢ KOMILIEKTOM MOHTAaKHBIX YacTeil

TaO0nuuma A.2

KMUY BIIC Ne2 (B cooTBeTcTBHH € Tabauuei A.2)

L Bx L Bx., L BrIx., Lo6 Lo6r.,
DN, | Ios. L MM MM Ot MM Dp**, | Lp** | Macca,*
min, ITo3.2 min,
MM 1 (mocras- (mocras- (mocras- MM MM KT
MM MM
Ka) Ka) Ka)
25 | BXOA| 55 | ggg | BEmOm | g4 300 480 Gl 20 1,52
25 25
32 B;‘;”I 160 | 373 B"3"2‘°’1 118 390 629 | Gl1/4| 27 23
40 B:g” 200 | 448 B‘:’é“’l 128 470 744 | Gl12| 27 3.1

[Ipumeuanus —
1 ITocTraBka TpyOOIPOBOAOB 1103.1 ¥ 2 — 110 3aMpocy MpH 3aKase Mpeodpa3oBaTeeH.

2 * Vxazana obmias macca KMUY.
3 XX — ucnonuenue aeraneit (DN).
4 TlocraBngemble IpsiMbIe BXOJIHBIE yuacTKu - LBx.=10 DN. Ilpu ycTtaHoBke

npeoOpa3oBaTesieii Ha 00BEKTE PYKOBOACTBOBATHCS YKAa3aHHUSIMHU, IPUBEACHHBIMU
B [Ipunoxennn I).

5 ** Jlonmyckaercst pe3pooBoii Bapuant KMY BIIC Ne3 (pe3bba Ha BX0/ie-BBIXOJIE) -

cM. pa3mepsl Dp u Lp B Tabnuie A.2.
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Tabnuma A.3 - Hdomyctumoe npumenenue Tpyo mo 'OCT 8732, TOCT 8734 u 'OCT10704

Pa3mepsl Tpy6, MM
DN, mm I'OCT 8732, 'OCT 8734 I'OCT 10704

dTp 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 &9 4,5
100 108 4,5 108 4,5
150 159 4,5 159 4,5

Hunnens

wepm. MM 713371.005

%2‘/.'{r ‘vx x"l

/_4‘4:' I

1 e
=l ©
-

T% - = 1 Mamepuan: Cmanes 10 FOCT 1050

3" 2 H14, hi4
1 [ ZZZ 77L

D
D1, H11
|

| 3 Moxpeimue Y10-12¢hoe unu LEXpam

E}:;__ 45 |

N Paamepbl, MM Macca,
D D. d d, d, h | Kr

25 | 38 |28°" |25™* |27,1(33,5| 3 (0,138

32 | 50 |36 |32"® |359 [42,3 , 0211

40 | 56 | 44" 40" |41 | 48 [0.214 |

Pucynok A.5 — HunneJuasn

Ilpoknadka

]341;14 = P33M§pm’ MM S 115, ;54153.006—xx Vv,

25 38 28,2 Qe’/ -

32 50 [36,2 1,5 b Marepnar: ]
40 56 44,2 2. . ;zz:;z; JUIS CIPABOK
30 109 60 3.H14, h14

65 129 69

80 144 91 4 a o

100 | 164 | 115 VA

150 220 154

Pucynok A.6- IIpoxiaaaka
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nPUJI

OXEHHUE b

BIIC1(2)-UM2.56

Cxema
ranbBaHu-
Yyeckomn
pa3BA3KK

XT1

Beixog V
YHuBepcanbHbIi

—>

L=\

Brixon Vo
JlommoTHUTETEHBI

Pucynok b.1 — Cxembl BbIXOHBIX Lieneii npeodpasosareseii BIIC1(2)-UHN2.56

Po3zerka DB-9F

Pozerka IDC-10

Henn { >— Henn

TxD 3 ¢ 1 TxD

1 2 TxD

GND 5 4 3 | GND

6 4 | GND

RxD 2 g 5 RxD

8 6 RxD

DTR 4 ¢ 7 DTR

9 8 DTR

RTS 7 ¢ 9 RTS

- 10 | RTS
XP8

Pucynok Bb.2 — Cxema ka0eJisi 1J151 NOAKJII0YEHUS
npeodpazonareeii BIIC1(2) k [IK
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Kieiimo OTK._ - R
Bxi. MunnM. \@Q &
Beca (eHs) | Ho o]2
HAMITYJIbCa E-z
4loo _Pazpemenne
Dl 220 3aITUCH
BbIXO/1a VO
XP6
Bk, nuranus : 3HaK
= | = |0® ~| GBI ﬁ
o, MTOBEPKHU
L1 & | o |® =
Boxoa Vo | Bxon
JIOTIOJTHUATE b HBIH <| vpe % 3_
o KpaH
+
& 0® |
Boxoa V.= —
YHUBEPCATBHBII 5> o
Comenk | —
I"pagyupoBka
‘69‘ o—© BIIC

XT1
XT1.1
XT1.2
XP1
XP2

XP3
XP4
XP5
XP6
XP7
XP8
XP9
XP10

Tepmonaruuk

XP 4

o Aol _® &

pa3zbeM HOJKITIOYEHHS K CUETYMKAM UMITYJIbCOB:

BBIBOJIBI ;1 ¥ :2 — TONMOTHUTENBHBIA BEIXO]T VO;

BBIBOJIBI :3 U 4 — yHUBEpCAIbHBIN BBIXO V;

paszbeM nojkioueHus BXxoaHoro curdana (:1 — GND; :2 - BxoaHo# curnan);
JDKaMIlep IepeBojia yCUuuTels - GopMUpOBaTesis BXOAHOIO CUTHAJIA B PEXKUM Ipa-
JIYUPOBKH, C UCIIOJIb30BAaHUEM JOTIOJIHUTEIBHOTO BbIXoAa Vo;

pazwvem ais nporpammupoBanust CPU;

pazbeM AJis MOJIKIIIOYEHHS TEPMOIaTUHKA;

JDKaMIlep BKIIFOUEHHUS] MUHUMAJIbHOTO Beca (LI€Hbl) UMITYJIbCa;

JpKaMIiepsl BKitoueHust nutanus (1 u :2; :3 u :4);

JDKaMIIep pa3pellieHus] MHULMaIU3aluy;

pazbeM nojkirodeHus K [K;

CEPBUCHBIN Pa3beM;

(BBIBOJBI :1 M :2) — mykamIiep MoAKIIIOUEHUS JOMOJIHUTENBHOTO BbiXxoaa Vo.

Pl/lcyHOK B.3 — PacnoJio:xkeHue 3J1eMEHTOB YiupaBJicHUA U KOMMYTAallUM Ha 11J1aTe

BIIC1(2)-UH2.56
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MNPUJIOXEHHUE B
I'PA®UK 3ABUCUMOCTHU NIOTEPH JABJIEHUS HA BIIC
OT TEKYHWIETO PACXOJA

DN25 DN32 DN40 DN5S0 DN65 DNSO DN100 DN150
1 \\\\ \ \ \ |
N\ N AN AN \ A
\\ A\ \\ \\\ . . \\\ "
ANEEA \ \ ]
AN N N\ \ |
NN N \ |
NN ) é,
WAl
VAVAIZ4RY,
l y A III
717 - ’ 7
717 7
'4. / /
// / /
/ 1/ , / // / /
0,01 VO £ LY
Il / /| / /
N II ll II y A
3 y /— 17T
S JAWAN 4 V4 /
Eﬂ / /1 £/ /
. 2 AV I I/ ERY
/ ANV 4 /
110 WAV /AR,
7 7
II II y A { I ll
4 // 7 /4 v 7
A |/ / A./
/ / // // AL/
1-10* // / A LA/ /
yAW y - 7
y 4 .(’ y 4 II’ 77 7
/ A7 77 i
/17 / /
/ 4 1/ ./
/1Y JAANY
1-10°
0,1 1 10 100 1000

Pacxon, M/
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HNPUJIOXEHHUE I
TPEBOBAHUSA K JJIMHE NIPAMbBIX YYACTKOB

|

KoHdpy3op,
nepexon

3aaBWKKa C MONHOCTbLIO ,
OTKPbITbIM LIAPOBbLIM ! .
3aTEOpOM P ] '2DN min

5DN min < >

OTBOA, KONEHOo »

—— ( <$ S ﬂa

|
psAseBuK K N \g

Y 10DN R
)i |
Hacoc KIL» \S
Perynupyrowun knanaH,
He NMOSIHOCTbIO OTKpPbITas
3aABUXKKa I
< 10DN R

Hacoc ) @ ?Z
Perynupyrowun knanaH,
He MOJIHOCTbIO OTKpPbITas (z
3aaBUXKKa 5DN min
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