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HacToslee pykoBoACTBO MO 3Kcnsyataumm (ganee no tekcty PJ) pacnpocTpaHsaeTcs
Ha BWXPEBblE 3NeKTpoOMarHuTHble npeobpasoBatenu pacxoga BlMC1(2) (panee no TekcTy
npeobpasosatenu unu BMC1(2).

P3O npegHasHayeHO AN wm3ydeHus npuHUMna paboTbl, npaBun  3KCnnyaTauuwu,
TEeXHMUYeCKOoro obcnyxmnBaHus, NOBEPKN, PEMOHTA, XPaHEHUS Y TPAHCNOPTUPOBAHUS U3LenNus.

K paboTte ¢ npeobpasoBatenamu AOMyCKawTCs nuua, u3ydusBlumMe HacToswee P3O wu
nmeroLLme onbIT paboTbl C NpMbopammn n3MepeHnst pacxoda u o6bema XNOKoCTH.

B cBs3M c noctosiHHOM paboToM MO COBEPLUEHCTBOBAHMIO U3OENUsi, B KOHCTPYKLMIO
MOryT ObITb BHECEHbI HE3HAYNTENbHBIE M3MEHEHWS], HE OTPaXXEHHbIE B HACTOSALLEM U3LOAHUN.

MpeoGpasoBaTtenu pacxoga BIIC1(2) BHeceHbl B [ocyaapCTBEeHHLIN peecTp
cpenctB uamepeHumn nog Ne 19650-05.

YACTb 1

ONMUCAHUE N PABOTA WU3OENUA

1 HasHa4yeHue

1.1 TlpeobpasoBatenu npegHasHayeHbl Ans npeobpasoBaHus pacxoga (ob6bema)
XOJTOQHOM WUNW TopsiYen BoAbl, @ TAKKe OPYIMX XXUAKOCTEN® C yAENbHOW 3M1EKTPONPOBOAHOCTLIO
He MeHee 2-10° CM/M B BbIXO[HbIE SMEKTPUYECKME CUTHAMbI: YACTOTHBINA 1 UMAYLCHBINA.

* N0 CornacoBaHuWIO C NpeanpuUsaTUEeM-U3roTOBUTENEM.

1.2 Obnactb NpPUMEHEHUs1 - U3MEPEHMe pacxoda WM yyeT noTpebreHus KonudecTsa
XMOKOCTM B HaMOSIHEHHbLIX  HaMopHbIX  TpybonpoBogax CUCTEM  BOAOCHabXeHus U
TennocHabxeHnss AN TEeXHONOMMYEeCKMX  Lenem U y4eTHO-pacyeTHbIX  onepauun.
MpeobpasoBaTtenb MOXET ObITb UCNOMbL30BaH B KadeCcTBE NepBUYHOro npubopa B KOMMNEKTE C
TENNOBbIYNCIINTENEM - B COCTaBE TEMNOCYETYMKA, C BTOPUYHBIM NPMOOPOM - B COCTaBE CYETYMKA
-pacxogomepa, a Takke B aBTOMATU3MPOBAHHbIX cucTeMax cbopa [AaHHbIX, KOHTPONA U
perynnupoBaHnsa TEXHOMOMMYeCKMX NpoLEecCcoB.

1.3 TlpeobpasoBaTtenn npeobpasyoT pacxon XWOKOCTU B 4aCTOTy INEKTPUYECKOro
curHana B COOTBETCTBMM C MHAMBUAOYAINbHOW rpagyvpOBOYHON XapaKTepPUCTUKOW, NMBO mmetoT
UMNYIbCHBIV BbIXO C HOPMUPOBAHHOW ANSA rpynnbl TUNOPa3MepoB LEeHOW MMMynbea.

1.4 MapameTpbl NUTaHMUS N Harpy304Hble XapakTepUCTUKM OS5 Pa3fINYHbIX UCMNOSHEHUN
npeobpa3soBaTenen npueeaeHsl B 1abn.2.3.

1.5 Knumartnyeckoe mcnonHeHne npeobpasopatenen YXI1 2 B cootrBetctBum ¢ TOCT
15150. YcTOoMuMBOCTbL K KiMmaTudeckum Bo3genctBusMm - rpynna C3 no TOCT 12997.
MpeobpasoBaTenn paccunTaHbl Ha 3JKCMfyaTauumilo Npyu TemnepaType OKpyXKalollero Bo3gyxa
oT -10°C go +50°C 1 oTHOoCUTENBHON BRaXHOCTU He Gonee 95 %.

YCTOMYMBOCTL K MEXaHM4YeCKUM BO3OAEWCTBUSIM - BUMOPOMNPOYHOE U BMOPOYCTOMYMBOE
ncrnonHenue rpynnel N1 no FOCT 12997.

MpeobpasoBaTenn ycTOMYMBBLI K BO3OEWCTBUIO BHELLUHErO0 MEPEeMEHHOro MarHWTHOro
nons ¢ yactoton 50 'y 1 HanpskeHHOCTLIO He Gonee 400 A/wm.

B nomeweHnn, rge akcnnyatupyetca npubop, He AOMKHO ObiTb cpenpbl, Bbl3blBaloLen
KOppO3uto MaTepmanos, N3 KOTOPbIX OHW U3rOTOBEHbI.

1.6 CteneHb 3awmThl npeobpasoeatenen P65 no FTOCT 14254.

1.7 NuTaHne npeobpasoBaTenel OCyLEeCTBNSAETCS OT BCTPOEHHOW NuTMeBon 6atapen ¢
HanpshkeHnem 3,65B co cpokom cnyxbbl - He MeHee 4 neT ¢ gaTbl OTrpy3kn npeobpasoBatens
npeanpuaTnem-narotosutenem.  lotpebnaembii  TOK  ONs pasfuMyHbIX  MCMOMHEHWUN
npeobpa3soBartenen npueedeH B Tabn.2.3.

1.8 abapuTHble M NpuUCcoeauHUTENbHbIE pa3Mepbl nNpeobpasoBaTenen, a Takke KX
mMacca npusegeHbl B NMPUJTOXKEHUN A.
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Mpumep 3anucy npeobpasoBaTens Npu ero 3akase U B JOKyMeHTaLum:
BIIC X2 XX — XXX- XXXXX

TCHA VIMITYTIECA, M/
— iy

Ipynfa TCIIVIHCHYE

2 TeXHMYeCKMe XapaKTepucTuKu
2.1 MapameTpbl NpeobpasoBaTenien B 3aBUCMMOCTU OT AMameTpa YCrAOBHOIMo npoxona
npveegeHbl B Tabn. 2.1.

Tabnuuya 2.1
Oy, mm 25 32 40 50 65
MuHumManbHBIN  pacxog, 0,15 0,2 0,3 0,5 0,8
3
M~/
O MepexoaHbin pacxog, 0,3 0,4 0,6 1 1,6
C 3
@ |MM
MakcumanbHbI - pacxog, 15 20 30 50 80
3
M~/
MuHMManbHBI  pacxog, 0,3 0,4 0,6 1 1,6
S M3/
5 MSaKCVIMaJ'IbeIVI pacxog, 15 20 30 50 80
M°/Y

Mpn wncnonb3oBaHUM UMNYMbLCHOIO Bbixoda Vp UeHa W ANUTENbHOCTb MMMynbca
BblOpaeTca B COOTBETCTBMM C Tabnvuen 2.2.

Tabnuua 2.2
MapameTpbl curHana Oy25... Oy 40 | Oy 50... Oy 65
,D,J'II/ITeJ'IbHOCTb nMmnynbca Ha BbiXo4e, Ll,eHa MMMynbCa Ha BbIXoAe, M3/VIMI'I
MC, HE MEHee
0,15...150 (80) 0,01* 0,1*
0,15...75 (30) 0,005 0,05
0,15...15 (2) 0,001 0,01
0,15...7,5 (2) 0,0005 0,005
0,15...1,5 (1) 0,0001 0,001

* - yeHa umMmnyrnbca, ycmaHagnueaemasi rno yMos4aHuro, eciiu UHOE HE 02080PEHO 8
kapme 3akasa (cm. [TPUTIO)KEHUVEE E). imeemcsi 803MOXHOCMb U3MEHEHUST UEeHbl UMITybca
(nodpobree cm. [1I16.407131.004Pl1 CepsucHas rnipoepamma «Macmep®roy-Cepsucy
Pykoeodcmeo rionib3o8ameris).

lMpumeyvaHus

1 Vmeemcsi 803MOXHOCMb U3MEHeHUs  OnumeslbHoCmu 8bIXOOHO20 UMIyrbca 8
npedenax yKkasaHHo20 Ouarna3oHa. B ckobkax OaHbl 3Ha4YeHUs, ycmaHaesiueaemble 10
YMOJTHaHUIO.

2 [uckpemHocmpb OnumesibHOCMU 8bIX00H020 umrlyrbca cocmaesnsgem 0,03 mc npu
eeo dnumersibHocmu MeHee 7,8 mc u + 7,8 mMc npu e2o dnumernsHocmu 6onee 7,8 mc.

3 YeenuyeHue dnumernbHOCMU 8bIXOOHO20 UMMY/bca npueodum K yeeriudeHuro moka
rnompebrneHus npeobpasosameris.

2.2 MapamMeTpbl NUTaAHUS U Harpy304YHbIEe XapakTEPUCTUKN ON1S Pa3NNYHbIX UCNONHEHWN
npeobpasoBartens npMBeaeHb! B Tabn.2.3.

2.3 B 3aBucmmoctn oT pabouero pguanasoHa pacxogoB  npeobpasoBaTtenu
nogpasgenstorca Ha ase rpynnbl: 1 rpynna (BMC1) ¢ gnanasoHom pacxogos 1:100; 2 rpynna
(BMNC2) ¢ ananasoHom pacxogos 1:50 (cm. Tabn.2.1).
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Tabnuua 2.3
VcnonHeHns npeobpasoBaTtenen
MapameTphl BMNC1-412.11 BMNC1-4n2.12 BlMC1-4n2.23
BMNC2-412.11 BMNC2-412.12 BMNC2-412.23
1 HanpsixxeHune nutaHus, B Bar. Li 3,65
2 CpeagHumn notpebnsieMbi TOK, MA 0,045 "
3 MapameTpbl yHUBepcanbHoro Bbixoga V 2.
-CXema BbIXOOHOro Kackaga «OTKPbITbIV KOMIIEKTOP»
-MakcumanbHoe HanpsbkeHne Uk makc., B 30
-MaKCUManbHbIA TOK Harpysku Ik makc., MA 1 | 5 | 10

-O0NMNTENbHOCTb BbIXOOAHOINO Mnynbca B pexume
MMMNYJIbCHOIro Bbixoda Vp, MC

B 3aBMCMMOCTHM OT LieHbl MMNynbca cornacHo Tabn.2.2

-OJIUTENBbHOCTb BbIXOAHOMO UMMyNbCa B peXumme
yacTtoTHoro Bbixoga Vi/n, mc

0,15-7,5 (1)

-HanNpshXeHNe B OTKPLITOM COCTOSIHUM NP
MaKCcMMaribHOM Toke Harpysku B, He Bornee

0,3

MapamMeTpbl OONONMHUTENBLHOINO 4acTOTHOro
Bbixoga Vos):

-CXeéMa BbIXOAQHOro Kackaga

«OTKPbITbIV KONNEKTOP»

MaKCMalibHOM TOKE Harpy3ku B, He bonee

-MakcumansHoe HanpsbkeHne Uk makc., B 20
-MaKCMMarnbHbIN TOK Harpy3ku Ik makc., MA 5
-0JIMTENBHOCTb MMMNYNbCa Ha BbIXode, MC 1
-HanpsKeHne B OTKPLITOM COCTOSIHUM Mpu 0.8

" npu 3HayeHusix OnumenbHocmell 8bIXOOHO20 UMMYfbca ycmaHaenueaeMbixX Mo

YMOsi4aHuro,;

2 pexum yHusepcanbHo20 8bixoda V (YyacmomHbiti 8b1x0d VI/n unu umnynbcHbIl 861x00
Vp) onpedensemcs npu uHuyuanusayuu rpeobpasosamess (cm.n.3.1);
9 8bix0d Vo Moxem 6bimb AOMOMHUMENBHO 8KMoYeH Ons nposedeHusi 2padyuposKu

ursiu rroeepkKu.

2.4 [pagyvpoBOYHas xapakTepucTuka 4acTtoTHoro Beixoda Vf/n npeobpasoBaTens

nMmeeT Buna:

Al'fi'n+Bl.Kt;(f,\rtuH<L

K

t
Az‘f-"’l""Bz‘K,‘;(f>1S fl
g = l ? Kt

Am'fi.n+Bm‘Kr;(fep(m—1) <

Am, Bm - uHOusudyaribHble 2padyupo8oYHbIe KoaghcbuyueHmsl npeobpasosamers

(nacriopmtele 3HadyeHus, delicmeumersibHbIe 8

"n< fcp])

'nSfePZ)

roe:

Ji
K

‘n< f,wakc)

t

m - HoM Quarna3oHe pacxodos);

m =1...5— yucno duana3oHo8 KyCO4YHO- NIUHEUHOU anmnpoKcuMayuu Xxapakmepucmuku;

f- vacmoma cuzHarna Ha 4acmomHoMm

ebixo0e Vi/n, 'y ;

f.p — 2paHuU4YHas yacmoma m-Ho20 Ouana3oHa, 'y,

coomeemcmeyrnuwue MUuHUMasribHOMy U MaKkKcumalilbHOMY

fuun,  Tuake — Yacmomeoi,
pacxolam, 'u;
fi = s 20e fp. yacmoma euxpeobpa3sosarus, I,
n
n-

Br1C1(2)-Y42.23 n =1 unu 2);

KoHcmaHma npeobpasosaHus (1-255) (0ns npeobpasosamerieli UCHOMHEHUS

K: — nonpaesoyHbili memnepamypHbIl KoaghguyueHm.
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3aBUCMMOCTb nonpaBo4YHOro TemMmnepaTtypHoOro KOSCb(bI/ILI,VIeHTa Ki oT TemMmnepaTtypbl BOAbI

npeacrtasneHa B Tabnuue 2.4.

Tabnuua 2.4

T°C 5 15 16 17 18 19 20 21 22 23 24 25 30
1,538 1,1346 | 1,1050 (10774 |1,0505|1,0248 | 1,000 0,9762 |0,9533 (0,9313 | 0,9101 |0,8896 |[0,8012

Kt

TG 40 50 60 70 80 90 100 110 120 130 140 150

Kt 0,6559 0,5534 04758 0,4131 |0,3633 | 0,3245 | 0,2936 | 02707 | 02488 | 0,2319 |0,2160 | 0,2020

2.5 lpagyvpoBO4YHaAsA XapakKTEpPUCTMKA MMMYNbCHOrO Bbixoda Vp npeobpasoBaTens

nmeeT BUA:
G’'=Au-N
G’ - Kosludecmeso ripomekuiel 800bl, M

Au - yeHa 00Ho20 umriyrbca Ha UMyibCHOM 8bixode Vp (3HavyeHusi cM. mabn.2.2);

N - konuyecmeo umMnyrnbcoe Ha umMriysibCHOM 8bixode Vp.

2.6 MeTponornyeckne xapakTepucTMkM Ofsi  UCNOMHEeHUn npeobpasoBartenen

npueeaeHbl B Tabnuue 2.5.
Tabnuua 2.5

MeTponormquKme XapakTepucTtukn gns NCNONHEHUN npeo6pasoBaTen;|

3HauyeHune

Mpeaensl OCHOBHOM OTHOCUTENBHOW NOrPELIHOCTN Npeobpa3oBaHMs pacxoaa
B 4acTOTy BbLIXOAHOrO curHamna (4actoTHeli Bbixog) ans BIMIC1, %, B
QunanasoHe pacxoaoB:

-OT MMHMManbHOro 40 NepexonHoro

-0T NepexoaHOro o MakCcuMarnbHOro

Mpeaensl OCHOBHOM OTHOCMTENBHOW NOrPEeLHOCTN NpeobpasoBaHus pacxona
B 4acTOTy BbIXOOHOrO curHana (4acTtoTHbin Bbixoa) ansa BI1C2, %, B
AvanasoHe pacxofoB:

- OT MUHMMarnbHOro A0 MaKCUMarnbHOro

Mpegensbl OCHOBHOW OTHOCUTENBHOWM MOrPeLLHOCTM Npeobpa3oBaHnst ob6bemMa
XMOKOCTU B KONMMYECTBO BbIXOAHbLIX MMMYMbCOB C HOPMWPOBAHHOMW LIEHOW
(nmnynbcHbIM Bbixog) ans Br1C1, %, B AnanasoHe pacxoaos:

-OT MUHMMarbHOro A0 NePexXoHOro

-OT NepexogHoro Ao MakCMManbHOro

_—

+ H
o o

Mpenensl OCHOBHOM OTHOCUTENBHOW MOrpeLlHOCTM npeobpasoBaHns obbema
XMOKOCTU B KONMMYECTBO BbIXOAHbLIX MMMYfbCOB C HOPMWUPOBAHHOM LIEHON
(vmnynbcHbIn BbIxo4) ansa BMC2, %, B gnanasoHe pacxonos:

-OT MUHMMarsbHOrO 40 MaKCMMarlbHOro

+£1,0

JononHuTenbHas MorpeLlHoCTb, BO3HMKaoLas npu N3MEHEHUU
TemnepaTypbl usmepsiemon cpefbl Ha kaxable 10 °C, %, He Gonee

0,05

2.7 OnanasoH TemnepaTypbl nsmepsiemon cpeapl, °C
2.8 Pabouyee paBneHue, Mla

5...150

1,6

2.9 [wvagpaBnuyeckoe conpoTuBneHne npeobpasoBaTtenen Ha pacxoge 0,5 ot

MakcuMmanbHoro, He 6onee, MIMa (krc/cm?) (cm. MPUNOXEHWE B)

210 [etanu npeobGpasoBaTenen, cornpukacalwwmecs ¢ U3IMepsseMon

0,01 (0,1)
cpegown,

N3roToBJ1I€Hbl N3 MaTepunaros yCTOVl‘-IVIBbIX K ee BO3OENCTBUIO, HE U3MEHSIOLMX ee KayecTBa U

aonyueHHbIX K TPUMEHEHUIO MVIH3,EI,paBOM Poccun.
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3 YcTponcTBo n pabora

3.1 MNpuHumn paboTbl NnpeobpasoBaTens OCHOBaH Ha Npeobpa3oBaHMK YacTOTbl OTPbIBA
BUXPEBOWN OOPOXKKN (Bopoxkn KapmaHa), obpasytolencst 3a yCTaHOBMIEHHbIM B NOTOKE TEMNOM, B
4YacTOTy ANEKTPUYECKOro curHana.

B noToke xugkoctu, nod BO3OENCTBMEM MarHUTHOro nonsi, obpasyetcs nepemeHHas
9[C c yacToTon, NponopuMoHanbHON 06BEMHOMY pacxogy XnakocTu.

OO0C cHumaeTcs CuUrHanbHbIM 3MEKTPOAOM, YcunuBaeTcsa U npeobpasyetca o
normyeckoro ypoBHsi. Mocne 4ero, curHan noctynaet Ha MUKPOKOHTponnep, obpabaTbiBatoLLmi
4yacToTy BuMXpeobpas3oBaHus U  OPMUPYIOWMIA  BbIXOOHOW CUrHam B 3aBUCMMOCTM  OT
hYHKLMOHaNbHOro Ha3HavyeHuns Bbixoga npubopa.

MpeobpasoBatenn npeobpasyloT OOBLEMHbIN pacxol B 4acTOTy 9feKTPUYECKoro
curHana, Kkotopas, B 3aBUCMMOCTM OT (DYHKLMOHANbHOro Ha3HayeHusa npeobpasoBartensi, nMbo
NnocTynaeT HenocpencTBEHHO Ha BbiIXod (ecnyM mucnonb3yeTcs 4acToTHbI Bbixod Vi/n), nnbo
nepecynTbiBaeTCAa B HOPMUPOBAHHbIE ANA rpynnbl TMAOPa3MepoB UMMYMbCbl eguHUL, obbema
(ecnu ncnonb3dyeTca UMNYIbCHLIN Bbixod Vp).

3.2 lNuTtaHne npeobpa3oBaTenen OCyLECTBASIETCA OT BCTPOEHHOW NUTUEBON GaTapeu ¢
HanpsbkeHnem 3,65B.

3.3 CTpykTypHasa cxema npeobpasoBaTens npusegeHa Ha puc.3.1.

AononHutensHLIA
Cxema _| u4acToTHbIi BeIXOA V,
—3{ ranbBaHU4eCKON ————»

pa3BA3KK

N

~BX. curH MWKpOKOHT- Cxema
B curnan Yeunurens- ’ ranes Yeckoit L
— | dhopmmpoBarens oo
P pasBA3KM e

| ] YHuBepcanbHeIA
TepmogaTumk
pmopg Cxema 3 Bbixoa V
ranbBaHW4Yeckon ———»

pPa3BA3KK

PucyHok.3.1 — CTpykTypHas cxema npeobpasoBatens

3.4 [ononHuTenbHblM  4acTOTHbIM  Bbixod Vo (4actoTa BuxpeobGpasoBaHUSA)
ranbBaHNYeCKN U30NMPOBAH OT LUMH NUTaHUsA npubopa 1 BbINOSHEH HA TPAH3MCTOPHOM OMTPOHE
Nno cxeme «OTKPbITbINY KonnekTop. Boixoa Vo nogknovaeTcs yctaHoBkon nepembldkm J3(:9 u :10)
1 NpedHasHaveH ans Ucnonb3oBaHWUSA TOSLKO MPU NPOBEAEHUN rPagyMpPOBKU U MOBEPKM (CM. puUC.
6.2 8 MPUNOXEHWUW B).

3.5 YHuBepcanbHbIn Bbixog V MOXET UCnonb3oBaTbCs B OAHOM U3 ABYX PEXMMOB:

- pexuM MMNynbCHOro Bbixoda Vp;

- pexum YactoTHoro Bbixoga Vi/n.

3.5.1 B pexume wumnynbCcHOro Bbixoga Vp curHan Ha Bbixoge V dopmupyeTcs
MUKPOKOHTpONNepoM npu obpaboTke 4acToTbl BuxpeobpasoBaHWss B COOTBETCTBUM C
WHOMBUOYaANbHOW rpagyupoBOYHOM XapaKTepUCTUKOM NpeobpasoBaTensi.

KonuyectBo MmMnynbcoB Ha Bbixoge Vp CBA3aHO C KONMYECTBOM MMIMYMbCOB Ha BbIXOAe
Vo cnegyoLen 3aBUCUMOCTbIO:

_Am-N,,+Bm-t-K,

vp —
3600 Au
roe, Ny,— Konuyecmeo umMyrnbcos Ha 8bixode V,, 3a epeMsi UsMepeHus t;
Nyp — KOnIU4ECMBO UMIY/IbCO8 Ha UMY IbCHOM 8bixo0e Vp;

7
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Am, Bm - epadyupogoyHbie KoaghpuuueHmsl ripeobpasosameris elicmeayoujue

8 m-HoMm duarna3oHe pacxodos;

K:_ nonpagoyHbIl memnepamypHbil KO3ghghuyueHm;

Au- yeHa 00HO20 uMIyibca Ha UMIyJIbCHOM 8bixo0e u3 mabin. 2.2;

t — epems usmepeHus, c.

OnuTenbHOCTbL UMNynbca MOXeT ObITb 3aaHa B COOTBETCTBUM € Tabn.2.2.

3.5.2 B pexxume yacToTHoro Bbixogaa Vf/n konnuecTso nmnynbcoB Ha Bbixode V CBs3aHO
C KONMYEeCTBOM MMNYSbCOB Ha Bbixode Vo crieayoLen 3aBUCUMOCTLIO:

Ny,
Nypin=—"",
n

20e Ny~ Konu4yecmeo umMryribco8 Ha 8bixode V), 3a 8peMsi UBMepPEeHUs - t;

n —KkoHcmaHma ripeobpa3soeaHusi (1 - 255).

AnnTenbHOCTb MMMyfbca MOXET ObiTb 3a4aHa B COOTBETCTBUU C Tabn.2.2.

3.6 YHuBepcanbHbld BbiIxO4 V BbINOMIHEH MO CXEMe OTKPbITbIA  KOMSIEeKTop U
ranibBaHM4YeCKn U30MMPOBaH OT LUNH NUTaHus npudopa.

3.7 'paoynpoBOYHbIE KOIPMUUNEHTBI N FPaHNYHbIE YacTOTbl AUanasoHOB, B KOTOPbIX
OHM [OENCTBUTENbHbI, pexMM Bbixoda (4acTtoTHeid VN wnn  wmmnynbcHein  Vp), Ly
npeobpasoBatens, ueHa uMmnynbca (Ha Bbixode Vp) M ONUTENBHOCTb BbIXOOAHOrO MMMyribca
3agalTca Npu MHMUManu3auun MUKPOKOHTponnepa npu nomowwm agantepa BA®-BMC nop
ynpaBsneHneM cneumanbHoro nporpammHoro obecneyernns «Mactep®noy-Cepsucy.

(Bonee nogpobHo cm. CepsucHaa nporpamma «Mactep®noy-Cepsuc» PykoBogcteo
nonob3oBatens MMb6.407131.004 PI1).

3.8 MNapameTpbl MHUUManu3aunm xpaHATcsa B dHeproHesasucumon namsatn (EEPROM) n
BOCCTaHaBMMBAKOTCH NPU BKIIOYEHUM NUTaHWA npeobpasosBarens.

3.9 Cxembl BbIXOAHbIX Lenen npeobpasoBaTena npeacraesneHel Ha puc.b.1 B
MPUNOXEHNU B.

3.10 KoHcTpyKkTMBHO npeobpasoBaTtesib COCTOUT M3 MPOTOYHOM YacTW, BLINMOSTHEHHON B
BMAE MOMoro UunuHapa, B KOTOPOM YCTaHOBMEHbl TeNOo 06TeKaHUs U CUrHanbHbIN 3NeKTpoa, a
Takke CTOWKN, B BEPXHEN YaCTN KOTOPOW, MO KPbILLKOW 3NEKTPOHHOro 6ioka, pasMeLleHbl nnata
ycunuTens v nnarta kommyTtaumm (cm. puc. b.2, MNMpunoxexune b).

3.11 LleHa nmnynbca Ha nmnynbCHOM Bbixoge Vp OroBapuBaeTcs nNpu 3akase (CM. KapTy
3akasa NMPUJTOXKEHWE E), a Takke ykasbiBaeTCs Ha WnNbAUKe 1 B nacnopte npeobpasoBaTens.

4 MapkupoBKa, nfioméupoBaHue, ynakoBka

4.1 MapkupoBKa 1 niiomonpoBaHue

411 Ha «kopnyce npeobpasoBaTtens HaHeCeHbl criegylwme MapKUpOBOYHbIE
0603HaYeHus:

-nonHoe unu ycnosHoe obo3HayeHne npeobpasoBaTens pacxoaa;

-CTperka, ykasblBatollas HanpaBrieHme noToka;

-3aBOACKON HOMep npeobpasoBaTens;

-gonyctumoe paboyee aaBneHue;

-OManasoH pacxoos;

-3HaK yTBEpPXOeHUda TUna;

-TOBapHbIM 3HaK 3aBOAA-M3roTOBUTENS;

-LileHa BbIXOOHOro uMnyrnbeca (4na npeobpasoBaTtenen ¢ UMNYNbCHbIM BbIXOAOM Vp).

4.1.2 TnombupoBaHve npeobpasoBatenenn nposogutca OTK  npegnpustus-
N3roToBUTENS MO pe3ynbTataMm MNepBUYHON MOBEPKU U 3aBEPSETCS OTTUCKOM MOBEPUTENBHOMO
Knemma B nacrnopte Ha npeobpasoBartenb. [Mpyn nepnoguyeckon unm BHEOYEpPeLHOW MOBEPKE,
npu nNpusHaHum npeobpasoBaTtens NPUrogHbiM K NpUMEHeHuo, npeobpasoBaTtenb NNOMOMpPyOT
W genarT OTMEeTKY B nacnopTe B cooTBeTcTBUM C [1P50.2.006.

Ottuck knerima OTK HaHocKTCA Ha HaBeCHbIE MIOMObI, pacnosoXeHHbIE:

-Ha BEPXHEN KpbiLLKe Kopnyca npubopa;

-Ha ranke marHvTa u ravike CTonku npubopa.
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4.2 Tapa 1 ynakoBka

4.2.1 YnakoBka wusgenui npousBoantca B KapTOHHble (FTOCT 9142) kopobku wnu
daHepHble (TOCT 5959) awmku, BbINOXEHHbIE BHYTPY ynakoBo4Hon 6ymaron no FOCT 8828.

4.2.2 JkcnnyaTaunmoHHas OOKYMEHTaUMst ynakoBbIBaeTCs B NakeTbl U3 MONM3TUNEHOBOM
NNEHKN, U BKNaAblBaTbCA BHYTPb SAmKa (KOpooku).

4.2.3 Ws3pgenusi, ynakoBaHHble B MNOTPeEOUTENBLCKYHO Tapy, MOryT ¢opmupoBaTbCs B
TpaHcnopTHble nakeTbl no FOCT 21929.

YACTb 2
NCMNoJIb30OBAHUE MO HA3HAYEHUIO

5 dkcnnyatauMoHHbIE OrpaHu4yeHus

5.1 B nomeweHnn, roe aKkcnnyatupyetcs npubop, He [OOMKHO ObliTb cpeabl,
BblI3bIBaOLLLEV KOPPO3UIO MaTepuanos, U3 KOTOPbIX OH U3rOTOBIEH.

BHMUMAHWE! Henb3a pacnonarate npeobpasoBaTteny BOAM3M MOLLHbBIX WCTOYHUKOB
3ANEeKTPOMarHUTHLIX Nonen (CMnoBble TpaHcopMaTOopbl, ANeKTpoABUraTenm, HeskpaHMPOBaHHbIE
cunoeble kabenu u T.1.)

6 NMoaroToBKa K akcnnyarauum

6.1 Mepbl 6esonacHocTH

6.1.1 Bce paboTbl N0 MOHTaXy W [OEMOHTaxy npeobpasoBaTens Heobxoanumo
BbINOMHATb NPY OTCYTCTBUWN OaBreHWst BOAbI B CUCTEME.

lMpumeyvaHus

1 Beudy omcymcmeusi 8bibpoca 8 OKpyxawuwylo cpedy 8pedHbiXx eellecms,
rnpeobpasosamerib 18/19€MCS 3KO/102UHECKU YUCmbIM rpUubopom.

2 B npeobpaszosamensix omcymcmeytom ornacHble ¢hakmopbl, mak Kak ucrosib3yemoe
On1s1 uX nuMaHus HanpsixeHue pasHo 3,65B.

6.2 BHeLwHu ocmoTp

6.2.1 lNepen Ha4anoM MOHTaXxa HeOOGXOAMMO NPOBECTU BHELUHWIA OCMOTP U3AEnus, npu
3TOM criefyeT NpoBepuTb:

-KOMMMEKTHOCTb B COOTBETCTBUM C yKasdaHUAMM nacnopTa Ha npeobpasosaTens;

-OTCYTCTBME BUOUMbIX MEXAHUYECKMX NOBPEXOEHUN;

-COCTOSIHME COeAMHUTENBHOrO Kabens;

-Hanuyue nnomb c oTTUCKaMu Krnenma focnosepuTensa unu NpeanpusaTUA-M3roToBUTENS.

lMpumeyvaHue — [locrne pacnakosku u3lesnusi e2o0 Heobxodumo ebidepxamp 8
omarnaueaeMoM rnoMeuw,eHuUU He MeHee 24 4acos.

6.3 MoHTax npeobpasoBaTens

6.3.1 lpeobpasoBatenn pacxoga paccyuMTaHbl OM1s pasMmelleHns Ha Npou3BOSIbHO
OPUEHTMPOBAHHOM Yy4acTke TpybonpoBoga (rOpu3oHTanbHOM, BepTUKanbHOM, nog yrrnom). MMpu
3TOM B MeCTe yCTaHOBKM npeobpasoBaTens AoMmkHa ObiTb NMOMHOCTbIO UCKMOYEHA BO3MOXHOCTb
3aBO34YyLUMBAHWS €ro MPOTOYHON YacTMu.

6.3.2 MNpucoeanHsaembin TpybonpoBoa OOMKEH cooTBeTcTBOBaTh [y npeobpasosartens,
yKa3aHHOMY Ha Wunbauke npubopa u B ero nacnopte, U UMETb MNPsiMble Y4acTKM ONMHOW He
meHee 10 [y nepeg HUM n He meHee 2 [ly nocne (cm. MPUJTTIOXXEHUE A). MNpun aTom gormkHa
ObITb cobntogeHa COOCHOCTb MPSAMbIX Y4acTKOB A0 npeobpasoBaTens U nocrie Hero ¢ camum
npeobpasoBaTenem pacxoaa.

lMpumeyaHue - KoHcmpykmueHO mnpeobpaszogamesniu UMEMm CyXeHue pomoY4Houl
yacmu [0 OMHOWEHU K npucoeduHsembiM mpybornpogsodam, uymo obecrnieyusaem
cmabunu3ayuro nomoka xudkocmu Ha exode ripeobpaszosamers.

[onyckaeTcs ycTaHaBnvBaTb 3a[BWKKY MM LLAPOBOW KpaH neped npeobpasoBartenem
Ha paccTosiHum meHee Yem 10 [ly, HO He meHee 5 [ly. Mpn aTOM B paboyeM COCTOSHUK, 3agBUXKKa
(waposon KpaH) AomKkHa BbITb MOMTHOCTLIO OTKPbLITA.
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6.3.3 B cnyyae HecooTBeTCcTBMA AnameTpa Tpybonpoeoga v [y npeobpasoBartens
HeobXoaNMO YCTaHOBUTL KOHYCHbIE NEPEXOAHbIE YYACTKN Ha BXOAE M Bbixoae npeobpasoBarens,
BbINONHMB TpeboBaHusa n.6.3.2.

6.3.4 MoHTax npeobpasoBaTtens HeobxoAMMO  BbIMOMHATL B crnegyollen
nocrneaoBaTenbHOCTU:

-nepes MOHTaXoM npeobpasoBaTensd noasoAsLlyo YacTb Tpybonposoga Heobxoanmo
TWwaTtenbHO OYUCTUTb OT OKamnuHbl, pPXaBuWHbI, Necka W JpyrMx TBepAblX YacTuu,.
[MpoKoHTpONMpoOBaTb MPaBWUIbHOCTb CTbIKOBKM MpuBapvBaembix Tpyd W Hunnenen no
BHYTPEHHEMY AnameTpy. 3aTteM HeoOXOAMMO BbINOMHUTL CBapoOYHble paboTbl MO yCTaHOBKE
OTBETHbIX MOHTaXHbIX YacTen Ha TpybonpoBoabI;

-BO BHOBb BBOAMMYIO CUCTEMY BOOOCHabGXeHus (OTOMNeHus), a Takke nocrne pemMoHTa
UNn 3ameHbl HEKOTOPOW YacTu Tpybonposoaa, NnpeobpasoBaTtesib HYXKHO yCTaHaBnMBaTh TOSbKO
rnocne nycka CUCTEMbl B 3KCNyaTauuio U TwaTenbHON ee NpombiBKU. B aTOM cnyyae Ha Bpems
nycka U NpOMbIBKM CUCTEMbI BMECTO Npubopa crefyeT yCTaHOBUTL MPOCTaBKY (OTPE30K TpyObl,
COOTBETCTBYIOLLNI ONMHE U AnameTpy npeobpasoBaTens);

-NPOM3BECTN YCTAHOBKY nNpeobpasoBaTtensi, 3akpenus ero Ha Tpybonposogax nnbo npu
MOMOLLM HaKUOHbIX raek, nuMbo npu nomowm OGONTOB B 3aBMCMMOCTU OT MCMOSb3yeMOWn
KOHCTpyKUuMK. [Mpu MoOHTaxe [JomkHO obecneynmBaTbCA MOMHOE COMNpPsSXXeHWe OTBETHbIX
MOHTaXHbIX 4acTen, T.e. OTCYTCTBME YCTYNnoB W nepekocoB. HanpaBneHne notoka B
TpybonpoBoAe [OOSMKHO COOTBETCTBOBATbL HamnpaBfieHUIO CTPErikM, HaHEeCEHHOW Ha Kopnyc
npeobpasoBarens.

BHUMAHMUE! Mpoknapgkn (cm. NMPUINIOXEHUE A, Puc.A.5), yctaHaBnuBaemble
Mmexay ¢dnaHuamu, He [OMKHbI BbICTynaTb B MNPOTOYHYK YacTb Tpyb6onpoBoaa no
BHYTPEeHHEeMy AMamMeTpy 3a rpaHuLbl YNNOTHAEMbIX NOBEPXHOCTEMN.

6.3.5 Bo n3bexaHue Bbixoga M3 CTpos npeobpasoBaTenss He AoNyCcKaeTcsA NpoBeaeHne
CBapOYHbIX paboT npu YyCTaHOBNEHHOM nNpubope 6e3 BLINOMHEHUST HWXKE W3MNOXEHHbIX
TpeboBaHuIA:

-BbINOMHUTbL OTKMOYEHNe CoeaUHUTENbHbIX Kabenen nNHWUIA CBA3N OT NpeobpasoBaTtens,
CMOHTMPOBAHHOIO Ha TpybonpoBoae;

-NPOn3BOANTL NOACOEUHEHME 3a3eMMSIOLEro NpoBoAa 3MeKkTPoCBapoOYHOro annapara
Ha TOT e Tpybonposog MakcumarbHO B6nmn3Ko K MECTY CBapKMu;

-BbINOSHUTbL 3aLUMTHOE (OT CBaApPO4YHbIX TOKOB) 3NEKTPUYECKOE LLUYHTMPOBaHME Y4acTKOB
TpybonpoBoaa Ao v nocne npeobpasosaTtens.

LyHTMpoBaHue npeobpasoBaTtens BbINOMHUTE NPY MOMOLUKM CTaNbHOW NOMOChI (NpyTKa)
ceuyeHneM He MeHee 20MM? B COOTBETCTBUM C PUCYHKOM 6.1.

MpeobpaszoBaTens pacxopa
— =
I I [ —1 I
3anBuKKKN

PucyHok 6.1 — LLlyHTpoBaHue npeobpasoBaTens

6.3.6 [lpn wucnonb3oBaHuM npeobpasoBaTenemn B cucTtemMax BogoOCHabxeHus
(oTOMneHust) B crnyyae MOBLILEHHONO COAEPXaHWsi B BOOE TBEpAblX YacTuL, peKOMEeHAyeTCs
yCTaHOBKa nepea NpsMbIM y4acTKOM (MO HanpaBneHUO NOTOKa) MEXaHUYECKOro, a Nnpu BbICOKOM
coOepXaHun xenesa MarHMTomexaHudeckoro dwunbtpa. [Ons yMeHbLEHUS BEPOSATHOCTU
HanMNaHus MarHUTHbIX YacTul COAEepXalMxCcs B BOAE HA HWKHWMA MarHuT, AomnyckaeTcs
yCcTaHOBKa npeobpasoBaTens T.0., YTOObl 3NeKTpoA pacnonarancst ropusoHTanbHo.

Ecnn B cucteme, roe ycrtaHoBneH npeobpasoBaTenb, CyWeCcTBYeT BEpPOSATHOCTb
cKannMBaHUsa BO34yxa MM APYrMx ra3oB Ha OTAENbHbIX yyYacTkax TpybonpoBoga, HeoOxoaMmMo
npeaycMoTpeTb BO3MOXHOCTbL BbiMyCka CKOMMBLLErocsi BO3ayxa B atMocdepy.
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Mpy Hanuumm B TPY6ONPOBOAHON CUCTEME IMIEKTPUYECKUX BNyXOatoLWmX TOKOB, KOTOpbIE
MOryT oTpuuaTenbHO MNOBAUATL Ha paboTy npeobpasoBatens (cMm. pasgen 9 «Bo3amoxHble
HENCNPaBHOCTN W MeTOAbl MX YCTPaHeHus), AN MX YCTpaHeHMs HeobXoOAuMO MOfb30BaTbCS
METOANYECKMMN YKa3aHUSMM MO YCTPaAHEHUIO BIMSHUSA Gnyxgatowmx TokoB (cMm. MeTtogudeckue
ykasaHuss no 6opbbe C nomexamu, BbI3BaHHbIMW HanuuMem B Tpybonposoae Onyxaatowimx
TokoBy [MNB5.407131.004.1 MY).

6.4 MNopkrtoueHne BbIXOOHbLIX Lenen npeobpasoBaTens

6.4.1 NMoagkntoveHne BbIXOOHbIX Lenen npeobpasoBaTenia OCyLEeCTBASIETCA NPU NOMOLLN
kabens (pekomeHgyemoe ceyeHue npoBoga He MeHee 0,2MM2), B COOTBETCTBUM CO CXEMaMMW,
npusegeHHsiMu B NMPUJTOXKEHUN B.

Tunosas anvHa kabena — 2,0 m, nMbo Apyras — cneuwanbHO oroBapuBaemasi npu
3akase (cm. MPUNOXEHWE E).

lMpn BbICOKOM ypOBHE MHAYCTPUAnbHbLIX NMOMEX, a Takke B Cryyae ANMHHbIX KabenbHbIX
NUHUA, MOHTaX PEeKOMEHAYETCS BbINOMHATL SKPaAHMPOBAHHbIM  kabenem. 3asemreHue
9KpaHMpPOBaHHOro kabensa p[onyckaeTrcs TOSbKO C OAHOW CTOPOHblI (CO CTOPOHbI BHELLHEro
YyCTpPOUCTBA).

6.5 lNyck npeobpasoBaTens, onpoboBaHne

6.5.1 MNpwu nycke, BO nsbexaHne rmgpaBrmMyeckux ygapos, 3arnofiHeHne npoTo4YHOM YacTu
npeobpasoBaTens BOAON HEO6XOANMO BbIMOMNHATL MNSIABHO.

6.5.2 Yepes 15 MuHYyT ybeamtbCca B repMeTUYHOCTU COEAMHEHUN - He [OJDKHO
HabnaaTbca NoaTeKaHUN, Kanenb.

6.5.3 NMpu Hanuumn pacxoda B cucteme yoeamTbcs B CTabUbHOCTM NOKa3aHUM pacxona
(cTabmnbHOCTN yBENNYEHNSA NOKa3aHUN cHeTYNKa 06bema) Ha BHELLHEM YCTPONCTBE.

KOHTpOnb aMeKTpMYeckoro curHana Ha Bbixode npeobpasoBaTensi MOXHO OCYLLECTBUTb
B COOTBETCTBMU C N.7.2.

7 TexHuyeckoe obGcnyxuBaHue

TexHnyeckoe obcnyxvMBaHue npeobpasoBaTtensd MpPoOBOAMTCHA C uUenbio obecnedeHus
HOPMMPYEMbIX TEXHUYECKUX XapaKTepPUCTUK U BKNOYaeT B cebs cneaytrowime Buabl pabor:

- BHELLUHMI OCMOTP BO BpeMs 3KCnnyaTauum;

- KOHTPOSb BbIXOAHOrO CUrHana;

- KOHTPONb HaNPsHXKEHUA NUTaHUA 1 3aMeHa baTapew;

- OYMCTKA OT OTIIOXKEHWUN U 3arpa3HEeHUn (Npn HeobXoanMoCTH);

- nepuoguyeckas noBepKa;

- KOHCepBaUuWs Npu CHATMK NpeobpasoBaTtens Ha NPOAOIKUTENbHOE XpaHeHue.

7.1 Tlpn BHeWHeM OCMOTpe npoBepseTcs Hanudiue nnomb Ha npeobpasoBatene (B
COOTBETCTBUU C M. 4.1), COCTOAHME COEaUHUTENBHOrO Kabensa, oTCYyTCTBME TeYUN B COEANHEHUSX,
OTCYTCTBUE KOPPO3UWN 1 APYrNX NOBPEXOEHNN.

7.2 KOHTpOnb curHanoB Ha yHuBepcasibHOM Bbixoge V MOXET MpOU3BOAUTLCA NpU
nomoLun ocuunnorpada ¢ BxogHblM conpoTtuerieHneMm He meHee 1 MOm. CnegyeT NOMHUTL, YTO
Npy KOHTPONE CUrHanoB Ha BbIXOA4AX, BbIMNOMHEHHbIX MO CXeme «OTKpbITbi» konnektop (OK), B
crny4yae OTCYTCTBMS BTOPWUYHOro npubopa, HeobXOAMMO COeAUHUTb MWHYC AOMOSHUTENbHOro
UCTOYHMKA nuTaHusa (3...10B) ¢ amMMTTEpOM BbLIXOOQHOMO TPAH3UCTOpa, a €ero KOMMNekTop - ¢
NOCOM UCTOYHMKA NMUTaHUA Yyepes pe3uctop conpotmsneHnem 10 kOm.

[donyckaeTcs [Ons  KOHTPONS BbIXOQHOIO CUrHanma ucnonb3oBaTb NPOBHMK  Ha
cBeToamode, cxema KOTOporo npueegeHa Ha puc.7.1, npu 9TOM HanuuMe curHana MoxHo oyget
KOHTpONupoBaTb N0 MUraHUIo cBeToamnoaa
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PucyHok 7.1 — MpobHuk

MapameTpbl BbIXOOHBIX CUTHAMOB OnuncaHbl B pasaene « TeXHNYeckne xapakTepucTukmny.

Mpu oTcyTcTBMM pacxoda 4vepes3 npeobpasoBaTenb, BHE 3aBMCMMOCTU OT 3a4aHHOMO
pexunma, BbIXOAHbIE MMMYNbCbl HA HEM OOJKHbl OTCYTCTBOBaTb. [lpy 3TOM MpOTOYHas 4acTb
npeobpasoBartena [[ofmkHa ObiTb MO0 MNOMHOCTBK 3anofiHeHa BOAOW, NMOO MOMHOCTLIO
3aBo3ayLUeHa.

MpoBepky paboToCNOCOBHOCTM MOXHO BbIMOSMHUTL U MPW OTCYTCTBUM MOTOKA XUAKOCTU
yepe3 npeobpasoBaTenb. [Ons 3TOro Heo6XxoAUMO MOAKMIYMTL ocumnnorpad unm NPobHMK K
BbIxo4y npeobpasoBaTtensi, COeAMHUTb «3eMNSHOM» NPoBOA4 ocuunnorpada C Koprnycom
npeobpasoBartensd, B3ATb MeTannmyeckun wyn (Hanpumep, wyn MMb5.301419.056) 1 koCHyTbCA
UM CUTHanNbHOro 3MnekTpoga B MPOTOYHOM 4YacTu npubopa (He AornyckaeTcs O4HOBPEMEHHOE
KacaHue LWyrnoM CUrHanbHOro anekTpoga u kKoprnyca npeobpasoBaTens). [MpokoHTponupoBaTb
ocuunnorpadomM nnm NPoGHNUKOM HanMyne MMMNynbCOB Ha BbixoAe npeobpasoBaTensi.

Mpoeepky paboTocnocobHOCTM Takke  MOXHO  OCYLLEeCTBUTb, MNOOKMOYMB K
npeobpasoBaTento reHepaTtop, CXxeMa KOTOpOro npvmeegeHa Ha puc.7.2. Hanuume curHana Ha
BbIXOE B 9TOM CIlydae KOHTponMpyeTcs MPOBHMKOM.

0,22mkD
R1 ijorc pD1.1%2 I;]mmbm_z Cl|_ DDA1.3
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L)

100m _[ L[] 1B

16...17T1
DD1 K561/1H2 "

(CD4069)
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PucyHok 7.2 - eHepaTop

7.3. KoHTponb HanpspkeHuss GaTapen y npeobpasoBatenen BIC1(2)-UN2 moxeT
ocywecTBnATbCs  NobbiM  BONMbTMETpOM  kn.2.0 Ha  3alyHTUPOBAHHLIX  PE3UCTOPOM
conpoTtmerneHnem 3,6kOm nutarowmx knemmax. MNMpu cHKeHUn HanpsbkeHusa Hwke 3,4B GaTapes
NnoanexuT 3ameHe.

7.3.1 3ameHy G6atapen npeobpasoBaTtenien HEO6XO0ANMMO NPOBOAUTL B OTaMSIMBAEMbIX
NMOMELLEHUAX NPU HOPMaIbHbIX KITMMaTUYECKMUX YCITOBUSIX.

BHUMAHUE! [Ona nanku BbIBOAOB 6OaTapeu p[onyckaetcsas WUCNonb3oBaTb
nasnbHUK, C pabouynMm HanpsxXeHunem He Gonee 36 B, npu 3TOM Xano [OMKHO ObITb
3a3eMIeHo.

3ameHy 6aTapeun y npeobpasoBartenen NpoBOAMTL B CneaytoLen nocrnenoBaTenbHOCTH:

-CHATb BEPXHIOK KPbILLKY KOPMyca 3f1eKTPOHHOro 651oka;

-CHATb Spkamnepbl J1,J2, yctaHoBneHHble Ha pasbeme XP1 Mexay KOHTaktamu :7,:8 n
:9,:10 (cm. NMPUNOXEHWE B, puc.b.2);
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-AEMOHTMPOBATL paspsiKeHHyo GaTapeto;

-yCTaHOBUTb HOBYIO BaTapetlo Ha repMeTuK, cobniogast NonsipHOCTb BbIBOAOB;

-yCTaHOBUTb HA MECTO nepemblykun J1 1 J2;

-Npon3BecTn cOOpKy B 0OpaTHOM NOPSIAKE;

-npoBepuTb paboTocnocobHoCTb Npnbopa, Kak ykasaHo B n.7.2.

7.4 B otgenbHbiXx cnydasix, Npu ucnonb3oBaHuMM npeobpas3oBaTtens B cUCTEMax
BOOOCHa0XeHNA (OTOMNEHUA) C HU3KMM KayeCcTBOM BOAbl, BO3MOXHO 3aCOPEHMEe MpPOTOYHON
YyacTu npeobpasosaTens cnegyownumMmn BUAAMN OTIOXEHUN:

- TBEpAble HEMEeTaNNMYeckme BKNIOYEHUs (KaMHKW, NECOK, LWenKW, TPSNKK, 1 T.0.);

- TBepAble MeTannMyeckue BKIIOYEHUS (KYCKM OKanuHbl MOCIe CBapKu, CTPYXKKa, KYCKu
CETKMN OT PUNBLTPOB U T.M.);

- Menkne deppoMarHUTHbIE YacTuLbl;

- OTNIOXKEHMUS rPA3KN, B TOM YUCIe pXaBunHa.

B aTtom cnydae no mepe HeobxogmmocTu (CM. pa3sgen «Bo3MOXHble HEMCMPaABHOCTUY),
HO He pexe OAHOro pasa B rog, cnegyeT NPOBECTU NPOMUNAKTUYECKUA OCMOTP U3MEPUTENBHOMO
kaHana npeobpasoBatens. [lpy HanMuum OTNOXEHUA HeobXxoouMOo TLaTeNbHO OYUCTUTb
N3MepUTENbHbIV KaHan 1 3NeKTpog OT 3arpsi3HEHW 40 YNCTOro MeTanna.

TBepable MeTannuMyeckne BKITYEHUS U Merkne eppoOMarHMTHble YacTuubl, OCeBLUME
Ha M3MepUTEsNbHbIA KaHam B pamoOHe HWXKHEro MarHuta MOXHO ydanutb u 6e3 gemoHTaxa
npeobpasoBaTtensa. [Ons 4ero, B NpUCYTCTBMM NpeacTaButensd Tenno(BOAO)CHabXatoLlemn
opraHusauun, HeobxoAMMO OTKPYTUTb HWXKHIOK Fanky Kopnyca, yaanuTb MarHuT U3 HUWXKHEN
O00bILLKN U BPEMEHHO YBENMYNTDL pacxod XUAKOCTU Yepe3 npeobpasosartens. Mo 3aBepLueHUm
NMPOMbIBKA YCT@HOBWUTb MarHMT Ha MECTO, 3aBEpPHYTb ramky u onnoMmbupoBaTb €€ KrermMom
Tenno(Bogo)cHabxatoLwen opraHmsawumm.

Mpn ucnonb3oBaHuM npeobpasoBaTens B CUCTEMax ropsavero BOAOCHAGXeHWs npwu
OOnbLLION XEeCTKOCTU BOAbl BO3MOXHO OTnoxeHue coren metannoB (Ca, Mg, Na, K) Ha
BHYTPEHHEWN MOBEPXHOCTU M3MEPUTENBHOIO KaHana v anekTpoge, YTo B CBOK OovYepedb MOXeT
Bbl3BaTb CHWXEHWe 4yBCTBUTENbHOCTU npubopa BNAOTb O €ro MofiHOW OCTaHoBKWM. B aTtom
cnyyae yganeHue OTNOXEHMW M3 NPOTOYHOW YacTu npeobpasoBaTtens NpPoM3BOOUTCS MNpu
nNpoMuUNakTM4eCcKkoOM OoCMOTpe, noBepke unu pemoHTe B cooTtBeTcTBuM ¢ [116.407131.001U
«lMpeobpasoBatenb pacxoga BUXPEBON anekTpomarHuTHbI BIC. MHCTpykuMst no yganeHuto
oTnoxeHun». (Cm. NPUNTOXEHWME [).

BHUMAHUE! [Mocne 3aBeplieHUA OYUCTKM crnegyeT MNPOU3BECTU KOHTPOIb
BbIXOAHOIO CUrHana, Kak ykasaHo B n. 7.2.

7.5. Tlepuognyeckas noBepka npeobpasoBaTtend npoBOAUTCA B COOTBETCTBMM C
METOAMKON NoBepku (cMoTpu pasgen 8 «MeToamka noBepku» ).

7.6. Mpwn cHATUM NpeobpasoBaTtensa ¢ o6bekTa ANs NPOAOIKUTENBHOrO XpaHeHUs!, ero
HeobxoAnMO MPOCYLWNTb U XpPaHUTb B YCINOBUSAX, OTOBOPEHHBIX B pasaene «TpaHCnopTupoBKa u
XpaHeHune».

Mpn BBOAEe npeobpasoBaTens B 3KChnyaTtauuio nocne ANUTENbHOrO  XpaHeHus
rpagyvpoBKa 1 NoBepKa ero He TpebyloTcs, ecrnvm He NCTEK CPOK NpeablayLLEen NOBEPKN.
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8 MeToauka noBepku

HacTtosawas metogmka pacnpocTpaHaeTcsi Ha npeobpasoBaTenb pacxoda BUXPEBOWN
anekTpomMarHuTHein BlM1C1(2) n yctaHaBnuBaeT MeTodbl M CpeAcTBa €ro MNepBUYHON U
nepuoamMyecKor NOBEPOK.

MepBrYHOWM NOBepke noanexat npeobpasoBaTenu Npu MX BbiMyCKe M3 NPOU3BOACTBA,
nepnoandeckon - Haxoasimecsl B aKcnnyataumm. BHeouepegHom - B 06beMe nepmnogndeckom
noanexart npeobpasoBaTteny nocrne pemMoHTa, a Takke B criyyae yTpaTtbl HA HUX AOKYMEHTOB,
NOATBEPXOAILLMX UX NMOBEPKY.

MexxnoBepoyHbI MHTepBan He 6onee 4 ner.

8.1 Onepaunn noeepku

HanmeHoBaHMe onepaumym noBepku, oO6bemM, M COOTBETCTBYHOLUME HOMEPA MYHKTOB
MEeTOAUKM NOBEPKN NpuBeaeHbl B Tabnuue 8.1.

Tabnuuya 8.1

HanmeHoBaHne onepauunn Ne nyHkTa
BHeLwHmn ocmoTp. 87.1..87.4
lMNpoBepka repMeTUYHOCTH 8.8
OnpeneneHne MeTpONnorM4eckmx XxapakTepucTumk 8.9.1 (8.9.2)

8.2 lNpu nonyyeHun B npouecce nNobon M3 onepauui oTpuUaTesibHbIX pPe3ynbTaToB
nosepka pfomkHa ObiTb npekpaweHa. [lpeobpasoBaTens noaBepraeTcd PEMOHTY unun (1)
rpagyvpoBke (B cooTBeTCTBUM C WHCTpykumen no rpagyuposke [1M16.407131.004.11) n
NOBTOPHOW NoBepke B NONHOM o6beMe B COOTBETCTBUM C N.8.1.

8.3 OnpepneneHne MeTPONOIMYECKUX XapaKTEPUCTUK npeobpasoBaTenen NpoBOAST
OOHUM U3 criefyoLmx cnocobos:

-NPONMBHBIM (NPY NEPBUYHON UM NEPUOANYECKON NOBEPKE);

-6ecrnponmBHbLIM (NPY NEPNOONYECKON NOBEPKE).

lNpumevaHue - [llpu npoeedeHuu repuoduyecKkol  Noeepku OOoMycKkaemcsi MosepKa
mosibko mex 8bixo0oe rpeobpa3ogamernisi, 4acmomHO20 UU UMIMYSIbCHO20, KOMOpbIe
ucronb3yromcsi 8 KOHKpemHouU cxeme Uu3MepeHUsi Mpu e20 3Kcryamayuu.

8.4 lNpwn npoBedeHUN NOBEPKN NPUMEHSAIOTCA OCHOBHbIE U BCMOMOraTesfibHble cpeacTsa
NnoBepKK, YkasaHHble B Tab6n.8.2

Tabnuua 8.2
TexHunyeckne Cnocob noeepku
HanmeHoBaHue
0BOpy/I0BaHNS XapaKTepUCTUKN Mpo- Becnpo-
y (Ha3HaueHune) NMBHOA | nygron
CTteHp ANs rmapovcnbITaHUn [aeneHne He meHee 2,4 MMa, kn.1,0 + +
YcTaHoBKa pacxogomepHas | MorpewHocTb He Gonee +0,3%. MpoussoguTeneHOCTL 4O + )
noesepoYHasi 1200 m*/uac. TouHoCTb 3agaHus pacxoga +2%
"eHepaTop curHanos M3-110 Avanason w4actotr 0,01M4...200ky, YpoBeHb curHana ) +
0,005...10B, HecTabunbHOCTb YacTOThl 13-10'8.
HyTtpomep TOCT 868-82 Mpepensl namepernin: 18...50 MM norpewHocTb +15MKM;
50...100mMm; 100...160mMm; 250-450 MM norpeLlHoOCTb - +
+20MKM
Lyn MMN6.301419.056 MogknioveHne K curHanbHOMY 3neKkTpoay +
MporpammHoe obecneyeHne «MacTtepdnoy-Cepsuc»; «Calibr2002» + +
MK Windows 98 u Bbile - +
Apantep BN®-BINC Mopkntouerune MK k npeobpasoBaTtento pacxona + +
KOHTponnep MSMepMTeﬂbelVl KN - OcHOBHass OTHOCUTErNbHas NorpewHoOCTb  n3MepeHund
2 1 nporpamMmHoe obecrneyeHve | Bpemenu, He 6onee Tt 0,02%; +
«MoHuTop-CepBucy MorpelwHoOCTb cyeTa KONMYecTBa BXOAHbIX UMMYMbCOB, He
6onee +1 nmn
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lMpumeyaHus

1 Honyckaemcs ucrionb3osaHue dpyaux cpedcme usMepeHul U ucribimamesibHO20
060pydosaHUsi C MEXHUYECKUMU Xapakmepucmukamu, He ycmyrnamuuMu yKa3aHHbIM 8
mabs1.8.2.

2 [llpozpammHoe obecrnieyeHue «Macmep®noy-Cepsuc», adanmep BUD-BlIC,
KoHmposnnep usmepumerbHbll KU-2, npoepammHoe obecrieyeHue «MoHumop-Cepeuc» u wyn
[116.301419.056 nocmaensromcs uzaomosumesieM 1o omoesibHOMYy 3aKasy.

8.5 TpeboBaHusi 6e3onacHoOCTU

K paboTte no npoBeaeHMto NOBEPKU AOMYCKAKTCH Nnua, U3yYmBlLUME IKCMyaTaLMOHHYIO
AOKYMeHTaLUMIo, npolwealme UHCTPYKTaX Ha pabodyeM mMecTe u umerowme KBanmukaumoHHYo
rpynny no anekTpob6e3onacHOCTN He HWke 2, a Takke npubopbl 1 obopyaoBaHWe, yka3aHHble B
Tabn.8.2

Bo Bpems nogroToBku M Npy NpoBegeHun NoBepkn cobnogatoT NOpPsiAOK BbIMOMHEHUSNA
paboT, TpeboBaHusi Ge3onacHOCTM W nNpaBuna, YCTaHOBMEHHbIE COOTBETCTBYHOLLMMU
AOKYMEHTaMM.

8.6 YcrnoBusi noBEPKM 1 NOLIOTOBKA K HEN.

8.6.1 lNepen Ha4yanom NoOBEpPKU:

-NPOBEPSIOT COCTOSAHNE N KOMMNIIEKTHOCTb 3KCMNyaTauNOHHbLIX AOKYMEHTOB;

-ybexparTcs, YTO 3TanoHHble CpeacTBa MOBEPEHbI METPONOTNYECKON CryXO0M 1 CPOoKM
NX NOBEPKN HE UCTEKNN;

-BKITHOYAOT CPEeACTBaA NOBEPKM M NporpeBatoT nx B TeyeHne 30 MUH.

8.6.2 Bce onepaumm noBepkun, NpoBOAAT NPU HOPMasbHbIX YCIOBUSIX, YKa3aHHbIX B Taos.
8.3.

8.6.3 MNepen ucnbiTaHnammn, NnpeobpasoBaTtent BblAEPXUBAKOT B HOPMarbHbIX YCITOBUAX
He MmeHee 8 yacos.

Tabnuuya 8.3
HavnmeHoBaHne napameTpa Eﬂ,l/lHMLI,bI namepeHusa 3HayeHne
1 TemnepaTypa okpyxatoLiero Bo3agyxa °C 20+5
2 OTHOCUTENbHAasA BNAXHOCTb % 30...80
3 ATmMocepHoe faBreHue kMa 84 - 106,7
4 TemnepaTypa BOAbI °C 2045

8.6.4 [lepenq npoBegeHMEM MNOBEPKM CUATBIBAOT U OUKCUPYIOT  NapamMeTpsbl
WHUUMnanusaumm npeobpasoBarens:

-coeauHstoT agantep BU®-BINC ¢ Com - noptom TMK, doukcupytoT Konoaky agantepa Ha
KpenexHbIx BUHTax Kpbiwku BIMC, 3arpyxatoT nporpammy «Mactepdnoy-CepBucy;

-NPOBOAAT YTEHWEe napaMeTpoB WHUUMaNuM3auuMu, npenBapuTernibHO  BbINOSHUB
HacTporky apgantepa (nogpobHee cm. CepBucHaa nporpamma «Mactep®noy-Cepsucy
PykoBogcTteo nonb3osartens MMb5.407131.004 PI);

-Npy  OTAMYUKM NapamMeTpoB UHULMaNM3aumMm yHuBepcanbHoro Bbixoga V ot Tpebyembix
no ycrioBuMsiM MOBEpPKW, 3adaloT Heobxoaumble napameTpbl: ANd 4YacToTHOro Bbixoga Viin —
KOHCTaHTy npeobpa3oBaHnsa N paBHOW eauHULUE; ANA MMMYNbCHOro Bbixoga Ve - LeHy nmnyrnbca
B COOTBETCTBUMU C Tabn.8.4 ansa 4yero:

-cHuMmarT agantep BU®-BIMC ¢ «kpblwkn npubopa, CHUMAKT BEPXHIO  KPbILLKY,
OTBMHTUB NpeaBapuTenbHO 4 BUHTA M yaanve niomoy;

-yoanaTt oba mkamnepa J1,J2 (nepemblykn) nuTaHus ¢ pasbema XP1 (:7 n :8 unm :9 n
:10) (em. NMPUNOXKEHUE B. Puc.b.2) Ha Bpemsa 6onee 60 c, TeM cambiM BbINOSIHMB COpOC
MUKPOKOHTpOMNepa, nocne 4Yero yCraHaBNMBAKOT AKamnepbl oO6paTHO Ha KOHTaKTbl pasbema,
3aKpbIBalOT KPbILWKY W BHOBb (PUKCUPYIOT KOMOAKY aganTtepa Ha KpeneXHblX BUHTaxX BepXHEen
KPbILLIKW;

-NPOBOAAT M3MEHEHWNE NapamMeTPOB MHULMANn3aumm.

BHUMAHME! B npeobpasosatenax BINC1(2) cywiectByeT orpaHuyeHue no BpeMEeHU
HanMunMsa BO3MOXHOCTW 3anvMcy napaMeTpoB WUHULUManu3aumu, KOTopoe cocTaBnsaeT He bonee 2
4YacoB Nnocre BKAYeHNss NuTaHmus npubopa.
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Tabnuuya 8.4
Dy, Mm 15-40 50 - 100 125 - 200
MUHUManbHbIA NOBEPOYHbI 06beM, M° 0,05 0,5 5

LleHa umnynbca Ha anynbc?om BbIXO4e 0,0001 0,001 0,01
npv NPOBEAEHUN NOBEPKU, M°/UMI.
MuHMMarnbHoe KONMMYecTBO MMMYSbCOB Ha 500 500 500
MMNYNbCHOM BbIXo4e
8.7 MNMpoBeneHne NoBepkun
8.7.1 BHewHui ocmoTp
Mpy BHEWHEM OCMOTpPE yCTaHaBAMBAOT COOTBETCTBUE MOBEPSEMOro npeobpasosatens
cneayowmm TpeboBaHNsIM:

-OTCYTCTBME MEXaHWYeCKNX NOBPEXAEHUN B BMAE CKOJIOB, LiapanuH U BMSATUH, a Takke
cnefoB KOppo3nn maTepuarnos, U3 KOTOpbIX M3roToBMeH npeobpasoBaTens;

BHumanne! T[MpoTtoyHass 4acTb npeobpasoBaTtensa JomkHa ObiTb  ouuwieHa oT
3arpsi3HEHN OKanWHbI, PXaB4YMHbI U T.N. 4O YMcTOoro Metanna. Npy HanMuum B n3amMepuTenbHOM
KaHane OTMOXEHMN B BUOE COMeN XeCTKOCTU UX yaareHue npousBoauTcs B COOTBETCTBUU C
«MHCTpyKumMen no yaaneHuto otnoxeHun» MMb6.407131.0901 N (MPUNOXXEHWE 1).

-HanMune u UenocTHOCTb Nfom6, ecnn He NPOBOAMMOCH WM3MEHEHME napamMeTpoB
MHUYManusauymm cornacHo n. 8.6.4.

8.7.2 MapkmpoBoYHble 0603Ha4YeHUs] YeTKue, ferkouuMTaemble U COOTBETCTBYIOT UX
PYHKLMOHANBbHOMY Ha3HAYEHMIO.

Ha kopnyce npeobpa3oBaTens NpoBepstoT crneayowme o603HaYeHus:

-NoNIHOe UM ycrioBHoe ob6o3HaveHne npeobpasoBaTtens pacxoaa;

-CTperka, yka3blBatolllas HarnpasreHme NoToka;

-3aBoACKON HoMep npeobpasoBaTens;

-gonyctumoe paboyee aaBneHue;

-MUHMManbHbIA U MakCUManbHbIN pacxoapl;

-TOBapHbI 3HaK 3aBOA-U3roToBUTENS,;

-3HaK yTBepXaeHus Tuna,

-LieHa BbIXOQHOro uMnynbca.

8.7.3 OkcnnyataumoHHast AOKYMeHTaLUmMs - B COOTBETCTBUM C KOMMIIEKTOM NOCTaBKM.

8.7.4 3aBoackon Homep npeobpasoBaTens Ha ero Kopnyce, COOTBETCTBYET HOMeEpPY Ha
LWNNbAUKE, U YKa3aHHOMY HOMepy B nacnopre.

8.8 lNpoBepka repMeETUYHOCTH

lMpoBepKy repMeTU4HOCTM NPOBOAAT Ha CTeHAe ANSA rMAPOUCNbITAHUA.

BxogHon naTpybok npeobpasoBatenss MNOACOEOUHSAOT K rmgpocucteMe CcTenaa,
BbIXOOHON NaTpyboOK repmMeTUHHO 3akpbIBAKOT 3arfnyLukon. 3anonHaT npeobpasoBaTtenb BOAOW
OT rMApOCMCTEMBbI CTeHOa M obecneymBaloT MOMHOE yAaneHue Bo3gyxa M3 MPOTOYHOM 4acTu
npeobpasoBartens.

MocTteneHHo noBbiwalT aaeneHne ao 2,0MlMa B TeyeHne He meHee 10c. BolaepxusatoT
ucnbiTaTeNbHOE AaBneHNe B TeYeHNEe SMUH 1 NPOBOAST OCMOTP nNpeobpasoBartens.

Pe3ynbTaTbl NPOBEPKM CUYMTAKOTCHA MOMNOXUTENbHBIMA, €Cnu B TevyeHne 5S5MuH He
HabnogalTca Teunm U NoTeHus, a Takke NageHus OaBrneHus MO KOHTPOSIbHOMY MaHOMeTpy
cTeHaa.

8.9 OnpeaeneHne METPONOIMYECKMNX XapaKTEPUCTUK

8.9.1 lNponueHOM MeTOA

lMpumeyaHue - lNpu NOdkYEHUU K usMepumesisHoMy obopydoeaHuro pacxodomepHoU
yCmaHOBKU 4aCcmomHO20 U/U UMIY/IbCHO20 8bIX0008, 8bIMOSTHEHHbLIX M0 CXeMe «OMKPbIMbIU»
Konnekmop, Heobxodumo pykoeodcmeosambCsi cxeMamMu 8bIXOOHbIX uernel rnpeobpasosameris
(cm, puc. B.1, MIPUTTOXKEHWE B) u mpebosaHusamu .7.2 Hacmosiweao pykogodcmea.

8.9.1.1 OnpepeneHne OCHOBHOMW OTHOCUTENbHOW MNOrpewHocTn npeobpasoBaHus
pacxoga B 4YacToTy SNIEKTPUYECKOro cUrHana (Torbko Ansi YactoTHoro Bbixoga Vi/n)

16
ped.2



NMPOM lcT}l®
Nnnb6.407131.004.1P3 NPUBOP =1

OTHOCUTENBHYO MOrpeLHOCTb ONPeAensalT Ha pacxo4oOMepHON ycTaHoBKe. [Ins aToro
Ha KaXXOOM M3 pacxodoB, MpU YyKasaHHOM MUWHMManbHOM [JaBfeHMM Ha Bxode npubopa,
npuBedeHHbIX B Tabnuue 8.5, npoBoaAT He MeHee Tpex M3MEPEHNI.
Tabnuuya 8.5

BrcC1 BMNc2

gMMH; gnep, 0,75gmakc gMI/IH; O,SgMaKc; 0;75gMaKc
3HavyeHus pacxo008 Zyuu, Sneps Suare 8 3@a8UCUMOCMU om [y npeobpasoseameris
npusedeHbl 8 mabnuye 2.1, moyHocme 3adaHusi pacxoda He Oos/KHa 6bIxoOumb 3a
npedesibl +5% Ha gy, U 2% Ha ocmalsibHbIX pacxodax.

lMpumeyaHue — [lpu nposedeHuu usmepeHUl MUHUMarbHoe OasfieHUe Ha 6xo0e
rnpeobpasosamersieli O0/MKHO b6bimb HE MEHee 1kac/cM? Ha pacxodax om gyuy 00 0,58y U HE
meHee 1,8 kec/cMm? Ha pacxodax 6osee 0,5axc.

Ona kaxgoro M3MepeHus onpedensloT 3HayeHWs  pacxoga gi, No pacxogoMepHOM
YCTaHOBKE 1 COOTBETCTBYHOLLYIO €My YacToTy f; Ha Bbixoge V npeobpasoBaTens.

lNpumeyaHus:

1 Yacmomy Ha ebixo0e nogepsieMo20 npeobpasogamerisi orpedesisom Kak:

fi=(N.=D/1,

2de Ni> 1000 - konudecmeo uMryribCo8 Ha 4acmomHOM 8bix00e 3a 8peMsi USMEePEHUs
ti(c). B cnyyae, ecnu ucrnonb3yemass pacxo0oMepHas ycmaHoeka obecriedueaem U3MepeHue
yacmombl € nozpewHocmbto He 6onee +0,056%, mo Oonyckaemcss yMeHbWeHUe 4ucna
umnysnbcos do 300 (He meHee).

2 Tlpu ucnonb3osaHuu pacxodomMepHol ycmaHoeku, 060pydosaHHOU MepHUKaMU,
3amarsioHHoe 3HadyeHue pacxoda orpedesnissiom pacyemHbiM MymeM Kak:

g =Vi/ti,

2de, Vi - 3HayeHue obbema MepHuKa (M°), a ti - 8peMs 3aronHeHuUsI MEPHUKa (Yac).

3 lMpu ucnonb3oeaHuu pacxodoMepHOU ycmaHo8KU, peanusyrouwet Memod cpasHeHUs ¢
3MarsioHHbIM Pacxo0oMepoM, 3MajloHHOE 3HadyeHue pacxoda ornpedensiom Kak cpedHee
3HayeHuUe 3a eecb UHMepsasi u3MepeHusi — ti, a yacmomy Ha 8bixo0e rnpeobpasosamerss -
aHarsio2u4yHoO ykazaHHoOMY 8 .1 Hacmosiueao rnpumMeydaHusl.

4 [onyckaemcsi npoeodumb rnepuoduyecKyro nosepky 6 OuarnasoHe pacxodos, 8
KomopoM ¢hakmuyecku akcrisiyamupyemcs rnpubop. B amom criyyae rnosepka rpoeodumcs Ha
MUHUMaIIbHOM U MakcumarsbHOM pacxodax amoao duarnasoHa.

[nsa kaxgon cepun M3MepPEHUin onpeaensitoT 3Ha4eHe OTHOCUTENBHOW MOrPELLHOCTM MO

dopmyne:

n((A -f +B -K)—g’.
5f =l ( m fl,j Om t) gl,] ']0000,
ng 8ij

[de, A, B - uHOusudyaribHble epadyupo8oyHble KoaghgpuuyueHmb! npeobpazoeamerns,

fi

OelicmeumersibHble 8 M-HOM Ouarna3oHe pacxodos s ? ;
t

g°%,i - pacxo0 o pacxodoMepHoU ycmaHoeKe npu i-oM U3MepeHUU Ha j-oM pacxode,
M ;

fii - yacmoma 3n1eKmpUYeCcKUX UMIY/bCO8 Mpu [-OM U3MepeHuU Ha j-oM pacxoode, [
(umn/c);

n - Konu4ecmeo U3MepeHul Ha j-om pacxode;

K; — norpagoyHbIti memMmrepamypHbIl KoaghuuyueHm (cm. mabnuyy 2.4).

3a OTHOCUTENDBHYIO MOrPeLLHOCTL NpeobpasoBaTensi Ha YaCTOTHOM BbIXO4E NPUHUMAKOT

MaKkcumMmarnbHoe U3 3HaYeHun 55, onpegeneHHblX and Avana3oHa pacxogoB OT MUHMMalribHOro

00 NepexogHoro 1 ans ananasoHa OT NepexonHOoro 4o MakcMManbHOro angd npeobpasoBaTenen
BINC1, a Takke onsa guanasoHa OoT MUHUMAaNbHOMO A0 MakcMManbHOro Ansi npeobpasoBaTenen
BMNC2.
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lMpeobpasoBatenb cyMTalOT MOBEPEHHLIM MO AAHHOMY MapameTpy, €Cnv 3HayYeHue
OTHOCUTENBHOM MNOrpeLHOCT npeobpasoBaHMa pacxofa B 4YacTOTYy BbLIXOAHOrO CUrHana He
BbIXOAMT 3a npeaenbl TpeboBaHU, ykasdaHHbIX B Tabnuue 2.5 4aHHOro pykoBOACTBA.

Mo 3aBepLleHUN NMOBEPKK, ECIM MEpPBOHAYarnbHblE AaHHbIE MHULMANu3aumm (KOHCTaHTa
npeobpasoBaHust) ObINIM M3MEHEHBI, OHM NOAMeXaT BOCCTAHOBIIEHUIO, KakK yka3aHo B M. 8.6.4.

8.9.1.2 OnpepeneHne OCHOBHOMW OTHOCUTENbHOW MNOrpewwHoCcTn npeobpasoBaHus
obbemMa NpoTeKLWEN BOAbI B KOJIMYECTBO BbIXOOHBLIX MMMYIIbCOB (MMNYNbCHBIN Bbixog VP).

MorpelwHOCTL onpenensiT Ha pPacxogoOMEPHOM yCTaHoBKe. [ANs 3TOro Ha Kaxgom 13
pacxofoB, ykasaHHbIX B Tabnuue 8.5 npoBogaT ogHO-ABa N3MEPEHUS.

[ns kaxgoro namepeHust onpeaenstoT 3HadeHWe NpoTekLIero Yepes npeobpasoBaTenb
obbema G; N0 pacxo4oOMEpPHON YCTAaHOBKE M COOTBETCTBYHOLLEE EMY KONMYECTBO umnynbcos N,
NOCTYNMBLUMX C UMNYMbCHOrO BbiXxoA4a npeobpasoBatens.

[Ona obecneyeHnst OOCTATOYHOW TOYHOCTU, U3MEPEHUS NPOU3BOAAT Ha obbemax,
©OonbLINX UK paBHbIX yKa3aHHbIM B Tabn. 8.4, npu 3TOM LEHY MMMNynbca Ha NMMNYNbCHOM BbIXo4e
3a4alT MUHUMaNbHOW B COOTBETCTBUM C Tabn. 8.4 Kak ykasaHo B n.8.6.4.

0na kaxgon cepunm U3MepeHun onpenenstoT 3HadeHUne OTHOCUTENbHOW MOrpeLlHOCTU
no gopmyne:

o= NG oo
J
G i,j
F,u,e, AuU- MUHUMarbHas UueHa uMmnynbca Ha umriysiibCHOM 6bIX009,'

N; - yucro umnynbco8 Ha UMMYIbCHOM 8bIX00e.
3a OTHOCUTENbHYH MNOrpewwHocTs MpeobpasoBaTenss Ha WUMMYNbCHOM  Bbixoae

o G
NPUHMMAKT MaKkcumMalribHoe M3 3Ha4YeHun §j’ onpegeneHHbIX and gumanas3oHa pacxoaoB OT

MWHMMAnNbHOrO A0 MEpPEexogHoro W Afs AvanasoHa OT NepexogHoro 4o MakCcMManbHOro Ans
npeobpasoBatenen BIMC1, a Takke pnOna pguvanasoHa OT MWHMMAanbHOrO pacxoga Ao
MaKkcumanbHoro ansi npeobpasopartenen BI1C2.

lMpeobpasoBatenb CuYMTaAETCsl MOBEPEHHBIM, €CNMM  3HA4YeHUe  OTHOCUTEITbHOWN
NnorpeLHoCcTn npeobpasoBaHns obbemMa MpPOTEKWEN XUOKOCTU B UMMYMbCHbIA CUrHam He
BbIXOAMWT 3a npeaenbl TpeboBaHUi, ykasdaHHbIX B Tabnuue 2.5 4aHHOro pykoBOACTBA.

Mo 3aBeplleHUN MOBEPKM, €CINM NepBOHA4asibHble AaHHblE MHUUManuM3auum (ueHa u
ONUTENbHOCTL MMNynbca) Obinn M3MEHEHBI, OHM NoAnexaT BOCCTAHOBMEHMUIO, KaK yKka3aHo B M.
8.6.4.

8.9.2 becnponueHon meToa

8.9.2.1 lNMpoBogaT n3MepeHne pasMepoB NPOTOYHOM YacTu npeobpasoBaTens pacxona B
COOTBETCTBMM C puc. 8.1 B crneaytoLlen nocnegosaTeflbHOCTHU:

A-A
—>
< | Typbynusatop Typbynusatop
5 |
®©
T Yy \
S D1
Bxop, é 4
wgoory 81 ) WL L] - N/
®©
o
[0}
B
o
= y
S /]
S
I
e > 5 | SoHa ana samepa | b2 >

~ paamepos D11 D2

PucyHok 8.1 — NamepeHne pasmepoB NPOTOYHON YacTu npeobpasoBatens
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-onpeaensioT cpeaHuii anameTp no dopmyne: D, =(D1+ D2) /2, mm;

-U3MEPSAIT  COMPOTMBIIEHME MEXZy CWUrHanbHbIM  3MEKTPOAOM U KOPMycoMm
npeobpasosatens pacxoaa (Ro);

-OLleHMBaOT Mosy4YyeHHble 3HavyeHusa Dep 1 Ry :

a) 3HayeHme Dcp OOMKHO COOTBETCTBOBATb 3HAYEHMUIO, YKa3aHHOMY B Macrnopte B
npegenax JonyckoB B COOTBETCTBUM C Tabn. 8.6;

lNpumeyaHue — Npu Hecoomeemcmeuu duamempa Dcp ebiweykazaHHbIM mpebosaHusim
rnpeobpasosamersib nodnexum rnogepKe rnposiueHbIM MEMOJOM.

0) 3HaueHne Ry [AOMKHO COOTBETCTBOBATb 3HAYEHMIO, YKa3aHHOMY B Tabn.8.6 B
npegenax gonycka, B COOTBETCTBMM C JaHHON Tabnvuen.

Tabnuua 8.6
Oy 25 32 40 50 65
Ro, (Om) 3300 2000 2000 1000 1000
R*, (kOm) 3300 2000 2000 1000 1000
Honyck Ha Ro n R*, % +10
Honyck Ha pa3mep Dcp., mm | +0,045 +0,05 +0,06 +0,08 +0,1

8.9.2.2 TlpoBeaeHne noBepkn npeobpasoBaTenss C 4acToTHbIM Bbixogom Vi/n npu
ncnonb3oBaHMM 6ecnponMBHOIO MeToAa OCYLLECTBNAIOT B CrieAyowen nocnegoBaTenbHOCTHU:

-cobupaloT  SNEeKTPUYECKYlD CxeMmy, npeactaBneHHylo Ha puc.8.2. 3HadeHue
COMpOoTMBIIEHMS pe3ucTtopa R* ykasaHo B Tabnuue 8.6;

lMpumeyaHue: - MNoOKYeHUE K cu2HarIbHOMY 371IeKmpPody npou3sooumcsi ¢ rMNoMOoWbHo
wyna l1r6.301419.056 (nocmasnsemcs uzzomogumersnieM Mo omoesibHOMY 3aKasy).

Kn-2
XT1
%) “Bxodbi 1u 2”
lNenHepamop R* Beix0d “V," 1 2
rs3-110 CuzHanbHbIl 2 3
Bexod HO~< anekmpod
Kopnyc npeob:
pasoeamens
Bbixod “V” 3 6
4 7
PucyHok 8.2

-CYUMTBIBAIOT U3 NamMATU npeobpasoBaTens rpagyMpoBOYHbIe KOIhMUUMEHTBI 1 3agatoT
KOHCTaHTy npeobpasoBaHusa N=1, kak ykaszaHo B n.8.6.4;

-ONpenensioT MaKkCMManbHOEe 3HadeHWe BXOAHOW 4acTOTbl ANt MOBEPSIEMOro
npeobpasoBartens:

g —B
‘ — max max , F
‘f‘gx - Amax l/!

Amax, Bmax - UHOUBUOYyarbHble 2padyupo8oyHble KoahguuueHmsi rpeobpazosamerns
(nacriopmtble 3Ha4YeHus, delicmeumerbHbie 071 MaKkcuMalsibHO20 pacxoda);

Zmax - 3HAYEHUE MaKcuMaribHo20 pacxolda 0rs daHHozo [y (cm.mabnuyy 2.1), M /4;

-OKpYrnsatoT nony4yeHHoe 3HadyeHue YacTtoTbl (u) o uenoro uncna;

-yCTaHaBnMBalT Ha reHepatope aMmnnuTydy curHana pasHon 1,5...2B, a vactoty -
paBHYO OKPYrNEeHHOMY pacyeTHOMY 3HaYeHMUIo;

-BKMOYaoT nameputeneHblin koHTponnep KA-2 (Cwm. MMB6.408843.026 PO «KoHTponnep
nameputenbHbii KN-2» PykoBoACTBO Mo aKcniyatauum);
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-3arpyxatoT B MK nporpammHoe obecneyverHne «Monutop-Cepsucy» (cm.lNMMb5.408843.026
Pl nporpammHoe obecneveHne «MoHuTop-CepBuc» PyKOBOACTBO nonb3oBaTtens), BblbupatoTt
pexum ynpasneHns «OcTtaHoBKa NO MMNynbCaM» U 3aaloT OKOHYaHME M3MEPEHUS MpU oTcyeTe
KoHTponnepom KN-2 He meHee 10000 mMmnynbCoB, NOCTYMMBLUMX Ha ero BXxoA C Bbixoga Vg
npeobpasoBaTens;

-3anyckatoT NpoLecc U3MepeHus U O0XUOAKTCa OKOHYaHUS cveTa no nokasaHusam Ha
mMoHuTope [1K;

-onpenensioT akTU4eckoe 3HadeHuMe 4acToT Ha Bhixoge Vo 1 Vi/n npeobpasoBartens:

f;;blx -

N u t — yucno umnynbcos u 8pems ux cdema KU-2, omobpaxeHHbie Ha moHumope [1K,
10 OKOHYaHUU rpouecca.

MpeobpasoBaTtenb C 4aCTOTHbLIM BbIXOAOM CHMTAKT NOBEPEHHbLIM, ECIN!

-U3MEpPEHHbIE 3Ha4YeHus1 DCcp M aNEeKTpUYEeCcKoro CONPOTUBNEHUS MEXOY ANEKTPOAOM U
Koprnycom npeobpasoBatens Ry HaxoaaTca B npegenax, ykasaHHbiX B Tabnvue 8.6;

-4yactoTa umnynbcoB Ha Bbixoge Vo un Vf/n npeobpasoBaTensa coOOTBETCTBYET 4acTtoTe
MMMyNbCOB Ha BXoAde € ToYHoCcThio + 0,02y,

8.9.2.3 [Ins npeobGpasoBaTenen ¢ UMMY/bCHbIM BbIXOAOM ONPeaensitoT MOrpeLHoCTb
npeobpa3oBaHnsA BXOAHOM YacTOThl B UMMYNbCHbINA CUrHan B crnegyowen nocnegoBaTenibHOCTY:

-BbIMOSTHAIOT N3MEPEHNSA B COOTBETCTBUM C . 8.9.2.1;

-3a0al0T MMHMMAanbHYIO LeHy uMnynbca Ha MMMynbCHOM Bbixoge Vp npeobpasoBatens,
Kak ykaszaHo B n.8.6.4 u nogknoyalT npubopbl AnNg nNpoBeAeHUs MOBEPKM, Kak nokasaHO Ha
pucyHke 8.2;

-nogkntovarT npeobpasosatens kK K yepes agantep BA® mn cumtwiBator ¢ MK ¢
ucnones3doBaHnem MO «Mactepdnoy-CepBucy» rpagynpoBOYHbIE KOIPPULIMEHTHI;
Tabnuua 8.7

, rae

BMNC1 BMNC2
o,ggnepa Ol1gMaKCl 0175gMaKC gMI/IH’ 0i1gMaKCl 0175gMaKC
-onpegenAarT AnAa pacxogos, npuBeaeHHbIX B Ta6n|/1u,e 8.7, cooTBeTCTBYyOLLNE UM
4YaCTOTbl BXOAHOIo CUrHamna un okpyrnaroT nosfiyy4eHHble 3Ha4eHna 4acTtoT A0 Lerioro 4Yucna:
g —B

=8Py
/; v Y

m
20e, Am, Bm - uHOusudyarsibHble 2padyupo8oyHbie KOIghpuuueHmsbl npeobpasosamerns
(nacriopmtele 3HadyeHus, delicmeumeribHble 8 m-HoOM duarna3oHe pacxodos);

fi - 3Ha4eHuUe 4Yacmomabl, coomeemcmeayrnuwee g; pacxo@y;

-yCTaHaBMMBatoT 3Ha4YeHe OQHOWN N3 pacCYMTaHHbIX YacTOT Ha reHepaTtope;

-BKMOYaloT nameputenbHbin koHTponnep KM-2 (Cwm. MMb6.408843.026 PO «KoHTponnep
nameputenbHbii KN-2» PykoBoACTBO Mo aKcniyatauum);

-3arpyxatot B K nporpammHoe obecnedeHne «MoHutop-Cepucy», BblIGnpaloT pexum
ynpaeneHns «OcTaHOBKa NO MMMynbCcaM» W 3agjalT napameTpbl T.0., 4YTOObl OKOH4YaHMe
namepeHusa npovicxoamno npu otcdete KN-2 He meHee 1500 MMnynbCoB, MNOCTYMNUBLLMX Ha €ro
BXOA C UMNYynbCHOro Bbixoaa Vp npeobpasoBaTens;

-3anyckaloT npouecc U3MepeHust U O0XKMOATCA OKOHYaHWS cyeTa MO MNOKa3aHWsM Ha
akpaHe [1K;

-Ha KaXKgoW 13 YacToT BbIMOSHSOT N0 OAHOMY U3MEPEHUIO;

-onpefensiT pacyeTHOe KONMYeCTBO MMMYNbCOB Ha WMMyNbCHOM Bbixoge Vp
npeobpasoBatend Ana Kaxagon M3 4yactoT no popmyne

_ (Ngx_l)‘(Amf['i'Bm’Kt)
P 3600-Au- f
20e Ng, — rokasaHusi, omobpaxkeHHble Ha MoHuUmope K u coomeemcmsyrouwjue qucry

uMynbcos ¢ 8bixoda V,npeobpazosameris, No 3a8epuweHUI0 cHema,
f;- 3a0aHHasi Ha 2eHepamope Yacmoma 8x00H020 cueHana, u;
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Am u Bm - e2padyupogoyHbie KoaghguuueHmbl rpeobpaszosamesis (nacropmHbie
3HayeHus, delicmeumerbHble 8 M- HOM duana3oHe pacxodos);

AU - MUHUMarIbHas! UeHa umrysibca Ha UMmyibCHOM 8bixode rnpeobpasosameris;

Ki— memnepamypHbIl nonpagoyHbIl KoaghghuyueHm.

lMpumeyvaHus

1 Benu4uHa K; Ons pasnuyHbix memrepamyp 600bI npusedeHa 8 mabnuue 3.1.
Temrepamypy okpyxarowielt cpedbl onpedesigiom npu NoMowu mepmMomMmempa ¢ nogpewHOCMbHo
#1°C unu cyumsiearom c K (Cm Pykosodcmeo nosnib3oeamerns «Macmep®oy-Cepsucy).

2 [onyckaemcs ebironHeHue usMepeHull npu 3adaHHOU ueHe umnysibca (Ommau4yHou
Oom MUHUMasbHOU), rpu amom crnedyem y4yecmb, 4YmMO 68PeMs U3MepeHuUl CyuecmeeHHO
ysesiu4ueaemcs.

-onpenensioT OCHOBHYK OTHOCUTENbHYK MOrpeLwHoCcTb npeobpa3oBaHMs BXOLHOWN
4YacTOoThbl B UMMYSbCHBIN CUrHAMN Ha KaXX4on u3 3agaBaemblx 4acToT no popmyne:

Nebzx_ N ac
§G=N—"-100%, rae

pac

Ngux — MOKaszaHuss KN-2, coomeemcemeayowjue Yucsy Ummyibco8 ¢ UMIyIbCHO20 8bixo0a
Vp npeobpazosamerns.

MpeobpasoBaTenb C MMMNYSIbCHbIM BbIXOAOM CYMTAKOT NOBEPEHHbBIM, E€CIN:

-U3MepeHHble 3HavyeHns Dg,, W 3NEKTPUYECKOro COMPOTUBIIEHUS MEXOY SMeKTPOAOM U
KOpMyCOM HaxogaTcs B npefenax, ykasaHHblx B Ta611.8.6,

-3HayYeHne OTHOCUTENbHOM MOrpewHoCcTn npeobpa3oBaHMs BXOAHOM 4acTOTbl B
UMMYNbCHBIN CUTHaN BO BCEM AManasoHe YacToT He BbIXOAUT 3a npeaensl + 0,2%.

8.10 OchopmneHune pesynbTaToB NOBEPKM

8.10.1 PesynbTaTbl nosepku odopmnsitoT npoTtokonom (cm. MPUTTIOXKEHUME TIN). B
MPOTOKOM MOBEPKN 3aHOCAT MaKCUMarbHble 3HA4YeHUs MOrpeLlHoCTen, onpeneneHHble no
pesynbTaTam noBepKu.

8.10.2 TllonoxuTtenbHble pe3ynbTaTbl MOBEPKA OQOPMAAKT B COOTBETCTBUM C
MP50.2.006, npeobpasoBatenb — NIOMOUPYIOT.

8.10.3 MNpwu oTpruaTenbHbiX pe3ynbTaTax NoBepkM NpeobpasoBaTtenb K aKCnnyaTaumm He
AonyckatoT, nnoMby n oTMETKy B MacnopTe aHHYNMPYHOT 1 BbiAAlT U3BELLEHME O HENPUIOAHOCTH
C yKkasaHuem npuymH B cooteeTcTBUM ¢ MP50.2.006.

9 Bo3aMOXHble HeuncnpaBHOCTU U MeToAbl UX YCTPaHEeHUNA

BoamoxHble HencnpaBHocTh npeobpasosatenen BINC1(2) npueeneHsl B Tabnuue 9.1

Tabnuua 9.1
HeuncnpaBHocTb MpuynHa HemcnpaBHOCTH MeToz BbisiBNeHus! MeTog ycTpaHeHus
Mpu Hanuuun pacxoga 1 batapes paspskeHa Huwxe | Cwm. pasgen 7 3ameHuTb GaTtapeto, kak
yepes AonycTuMoro npegena «TexHuyeckoe ykasaHo B pasgerne 7.
npeobpa3soBaTtenb obcnyxunBanune», n.7.3
OTCYTCTBYET cUrHan Ha | 2 CunbHoO 3acopunach Peskoe yBenuuexuve HemoHTMpoBaTh npeobpa-
yHMBepcansHOM NpoTOYHas YacTb noTepb AaBMNEHNUst Ha 30BaTerb M OYUCTUTL NPO-
Bbixoge V (4acToTHOM | npeoGpasoBatens npeobpasoBaTerne. TOYHYIO YacTb OT
U1 UMMNYNbCHOM) 3aCOpeHUN.
3 OTnoxeHue conen [emoHTMpoBaTb Npeobpa-
meTannos (Ca, Mg, Na, K) 3oBaTernb U OYUCTUTL
Ha BHYTPEHHEN NOBEPXHOCTU BHYTPEHHIOI0 NMOBEPXHOCTb
N3MEpPUTENBHOro KaHana u N3MepUTENBHOro KaHamna u
anekTpoae 3NeKTpoa, PyKOBOACTBYSICh

MMnB.407131.001U, (Cwm.
Mpunoxenwne ).

4 O6pbIB Lenu NUTaHns MpO3BOHUTL NMHUIO U
KOMNNEKTOpa BbIXOAHOMO NPOBEPUTL Hanu4me
TpaH3ucTopa HanpsKeHWs NUTaHns
KOmnekTopa.
21
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MpogomkeHme Tabnuupl 9.1

5 HeucnpasHa nnata MNepepatb

KOMMyTauum unv nnara npeobpasoBaTens B

ycunutena

PEeMOHT

Mpu oTcyTcTBUN
pacxopa yepes
npeobpa3soBaTtenb
HabrnogaeTcs curHan
Ha yHMBEepCarbHOM
Bbixoge V (4acToTHOM
U UMMNYIbCHOM, Tak
Ha3blBaeMbIN
«camMoxon»).

1 Hanuuue B TpyGonpoBoae
OnyxgawLmnx TOKOB

Cm «MeToaunyeckue
ykasaHusa no 6opsbe c
rnomexamu, Bbl3BaHHbLIMU
Hanuumem B TpyGonpoBoae
OnyxgarLwmnx TOKOB»
MMn6.407131.004.1 MY

YCTpaHuTb B COOTBETCTBUU
C pekomeHaaunsamu,
N3NOXEHHBLIMMU B
METOANYECKMX YKasaHUSX

2 HeucnpasHa nnarta
KOMMyTaLmu unu nnata
ycunurtens

Mepenatb
npeobpasoBaTerb B
PEMOHT

Mpw Hanuunm pacxoga
Yyepes
npeobpasoBaTtenb
curHan Ha
yHMBEpcansHOM
Bbixoge V (4acTtoTHOM

1 Mpun MoHTaxe
npeob6pa3soBaTtensi 6binn
HapyLLeHbl TpeboBaHus,
M3MnoXeHHble B N.6.3
«MoHTax
npeobpasoBaTens».

BusyanbHbI KOHTPOSb

YCTpaHUTb BbISIBIIEHHbIN
negekt

U UMMNYIbCHOM)
HOCMUT HEYCTOMYMBbLIN
Xapakrep

2 Hannuue B Tpy6onposoae
6ny>xaarLLmx TOKoB

Cm «MeToandeckue
ykasaHus no 6opbbe c
nomMexamu, Bbl3BaHHbIMU
Hanuuuem B TpyGorposoae
6ny>XOatoLLMX TOKOB»
MM6.407131.004.1 MY

YCTpaHuTb B COOTBETCTBUU
C pekomeHaaumsamu,
N3MOXXEHHbIMU B
MeTOoaNYECKUX YKa3aHUAX

3 Hanuune otnoxeHuin B
NPOTOYHON 4acTU
npeobpasoBaTens

[emoHTmpoBaTb Nnpeobpa -
30BaTeslb M O4YUCTUTD
NMPOTOYHYIO YacTb OT 3aco-
peHui. Mpu Hannyum Ha
BHYTPEHHEN NMOBEPXHOCTU
N3MepPUTENBHOro KaHamna u
3NEeKTPoaE OTINOXEHUN
XKECTKOCTU, OYMCTKY
Npon3BECTM B
COOTBETCTBUM C
MMNB6.407131.001U. (Cm.
Mpunoxenne ).

4 HencnpasHa nnata MNepenatb
ycunuTens npeobpasoBaTens B
PEMOHT

10 PeMOHT Npu BO3HUKHOBEHUN HEUCTNPABHOCTEN

10.1 PemoHT npeobpasoBaTens npuv BO3HUKHOBEHMM HEUCMNPABHOCTEN [ONycKaeTcs
Npon3BOANTb TOMbKO MpeAcTaBUTENAMM MPeanpUsaTUS-U3roTOBUTENS UMM OopraHmMsaumen,
nmetwwern Ha ato npaBo. O Bcex peMoOHTax JofmkHa ObiTb caenaHa OTMeTKa B nacnopTe
npeobpasoBaTens ¢ ykasaHWeM AaTbl, NPUYMHbI BbIXO4a U3 CTPOS U XapakTepe Npou3BeAeHHOro
peMoHTa.

BHMMAHWE! Nocne pemoHTa npeobpasoBaTenlb NOABEPraeTcs NoBepKe.

10.2 KeanudumkaumoHHble TpeboBaHMs K MepcoHany no PeMOHTY M Hanagke -
cnecapb KM n A 5...7 paspsaga.

10.3 lpu pemoHTe criegyeT NpUHUMATbL Mepbl MO 3aliMTe 3MEMEHTOB, BXOAALLMX B
npeobpasoBaTernb pacxoga OT CTaTUYECKOro afeKkTpu4ecTsa.
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11 TpaHcnopTupoBaHue U XxpaHeHue

11.1  Tlpeobpas3oBateny B YyNakoBKe MpPeanpuATMS  M3roTOoBUTENA  AOMycKakoT
TpaHCNopTMpoBaHMe Ha nwbble paccTosHUA npu  cobniogeHun npaBwun, YTBEPXKOEHHbIX
TPaAHCNOPTHLIMWU MUHUCTEPCTBAMU 1 cneayoLwmnx TpeboBaHuii:

-TpaHCNopTUPOBaHME MO XeNe3HOW Aopore AOMKHO MPOU3BOAUTBLCH B KPbITbIX YNCTbIX
BaroHax;

-NMpu nepeBO3Ke OTKPbITbIM aBTOTPAHCMOPTOM SALWMKM C npubopamy OOSMKHbI ObITb
NOKPbITbl BPe3eHTOM;

-Npu NepeBo3Ke BO3AYLUHbIM TPAHCMOPTOM AWMKN C NpMbopamMmn OOSMKHbI pas3MeLlaTbes
B repMeTUYHbIX OTanfMBaeMbIX OTCEKax;

-Npy NepeBo3ke BOAHbLIM TPAHCMNOPTOM SALWMKN C nNpubopamMu AOMKHbI pasmellaTbCcsa B
Tprome.

11.2 MNpeaenbHble YCroBust TPAHCMOPTUPOBaHUS :

-Temneparypa oKpyxatoLlero so3gyxa ot MmuHyc 50 go nntoc 50 °C;

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

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

11.3 PacctaHoBKa W KpensieHuve SLWMKOB C U3OenusMM Ha TPaHCMOPTHLIX cpeacTtBax
OOIMKHbl obecnedmBaTb YCTOMYMBOE MOMOXEHWE MpW CKNagupoBaHMM U B MNyTW, OTCYTCTBME
CMeLleHnn 1 yaapoB Apyr o gpyra. Bo BpeMsi TpaHCNOPTUPOBAHUS U NOrPy304HO-Pa3rpy30YHbIX
paboT TpaHcnopTHasa Tapa He JOoShKHa NoABepraTbCs pe3kuM yaapam.

11.4 XpaHeHune npeobpasoBaTenen AOMKHO OCYLLECTBATLCA B CKINAACKNX MOMELLEHUSIX
npy OTCYTCTBUWM B HUX MblfiA, NAPOB KUCIOT, LWEeSoYen N arpeccMBHbIX ra3oB. YCNOBUA XpaHEHUS
AN 3aKOHCEPBUPOBAHHbBIX W YNaKOBaHHbIX W3AENUA LOMKHbI COOTBETCTBOBATb YCIOBUSIM
xpaHeHna 1 no FOCT 15150.

11.5 ToBapoconpoBoauTenbHas W  3KCANyaTauMoOHHas [OOKyMeHTauust  [OormkHa
XpaHuTbCS BMecTe ¢ npeobpasoBaTenem.

23
ped.2



Nnnb6.407131.004.1P3

NMPOM l6l®
NPUBOP L1

NMPUNOXEHUE A
(obsasatenbHoe)
[ ] OCT 16037-C2
lNpoknadka,2 wm. 298 2 mecma
yepm.l1I16.754152. OOG-X\ S
& ‘ Lu‘ H Tpy6a o6biKHOBEHHas
£ | 24 roCT 3262
T (dy-cm.mab6n. A.2)
Hunnens, 2 wm. ‘ »
Yepm.[1I16.713371.005-XX \T L\ i 7 - |
Bxod __ |8
" Ll e, ,‘ﬂ
10 Ay min 2 ly min
lMpsimou y4acmok / . \ﬂpnmoﬁ y4Yacmok

PucyHok A.1 - FTabapumHbie u npucoeduHumMenbHbIe pasMepb!
npeo6bpazoeamenel BI1C1(2)-4Y12.11,Bl1C1(2)-4YN2.12, BI1C1(2)-4N2.23

lMpoknadka,2 wm.

Yepm.lM165754 152 006-XX

rocT16037-Y5 onsn
P,0,1-10 MIa(1-10kac/cm’

rocCrt 16037-Y7 dns

(Qy 25mm, 32mm, 40 mm)

|

P,1,6 MIa(16kzc/cm’)

1

N7

|

Tpy6a o6bIkHOBEHHas

rocCT 3262
(Qy-cm.maébn. A.

n ome.d2

Bxqd 1L“,

®namey no FOCT 12820 _

NN —— AN

lMpucoed-e p-pbI hrnaHuya |
no FOCT 12815

&;/ z:

10 Qy min

2 Qy min

Mpsmou yyacmok/

\lMpsimou y4acmok

PucyHok A.2 - FabapumHsie u npucoeduHumesnbHble pa3Mmepb!
npeobpasoeamenei BI1C1(2)-412.11, BI1C1(2)-4N2.12, BI1C1(2)-4N2.23

(Qy 50mm, 65mMm)

MabapuTHble M NpUCOeaVHUTENbHbIE pa3Mepbl nNpeobpasoBaTeneit npeacTaBneHbl B

Tabn. A.1.
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NMPOM l6l®
NPUBOP L1

Tabnvua A.1 — MabapuTHble 1 NpUcoeguHUTENbHbIE pasmepbl NpeobpasoBaTtenen

Pazmepbl, MM
DOy, MM S — —_ n, kon | Macca, He Gonee,
L L d d, drp S Hmax D D1 B d, KE
25 | 110 | 200 (G11/4| 33,5 | 33,5 23
32 | 210
32 | 140 | 230 (G13/4| 42,3 | 42,3 3,0
40 | 170 | 260 | G2 | 48,0 | 48,0 235 3.7
3,5
50 | 180 60,0 240 | 160 | 125 | 21 73
f 18 4 '
65 | 200 755 | 4,0 | 255 | 180 | 145 | 24 9,9
Tabnuua A.2 - Jonyctumoe npumeHeHune Tpyd no FOCT 8732 n FTOCT10705
Pasmepbl Tpyd, MM
Ay, mm FOCT 8732 FOCT 10705
dp S dTp S
25 32 2,5 33 3
32 42 3 42 3
40 50 4,5 48 3,5
50 57 3,5 57 3,5
65 76 4,5 76 4,5
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NMPOM

NMPUBOP L=

Hunnene

yepm. M6 713371.005

(V)

h-D.Z
T 7777 ]
Q E, - o|| 17| o 1 Mamepuan: Cmans 10 FOCT 1050
a i* i e 2 H14, h14
T ] 3 Mokpsimue 410-12¢poc unu L6 Xpm
|
> s
Pasmepbl, MM Macca,
Ay
D D, d d, d, | h | Kr
25 | 38 |[28°""|25™* |27,1|33,5| 3 |0,138
32 | 50 ([3g*™'% |32'%*° (35,9 (42,3 i 0,211
40 |56 |44 [40"* |41 |48 0.214
PucyHok A.4 - Hunnenb
lMpoknadka
Yepm. M6 754 152.006 @/ / \/ )
6\,3/ S*
Pasmepbi, MM
5 T4 T8
25 38 | 28,2 A
32 50 | 36,2 |1,5 6,3/ ©
40 | 56 | 442 \/
50 | 106 | 60 |,
65 | 126 | 76

1 Mamepuan: napoHum
2* Pa3mep 0Onisi crnipaeok

3 H14, h14

PucyHok A.5 — lNMpoknaaka
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NMPOM
MNnne6.407131.004.1P3 NPUBEOP
NPUNOXEHME B
(obsa3aTenbHoe)
XT1
Cxema 3|+
ranbBaHU4YeCKoOM YHuBepcanbHbIn Bbixoa V
pa3BA3KM 4(->
100 om XT1
> T|+> dononHuTenbHbLIN
—> 2(. > YacTOTHbIN BbIxoAa V,

PucyHok 6.1 — CxeMbl BbIXOAHLIX Lienen npeobpasoBaTens

2 g p

2 w2 10
Gl s

.| xPl xp2
&
N XTI"’

PMCYHOK B.2 — PacnonoxeHue pasbreMoB U oXKaMnepoB Ha nnarte KoOMMyTauunumn

Xp1-J1(:9 u :10) - sknrodeHue numaHusi;
Xp1-J2(:7 u :8) - eknroveHue numaHus (Qybnsb);
Xp2 - J3 (:9 u :10) - ekmodeHUe YacmomHo20 ebixoda (V)

©;
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NPUNOXEHWE B
(obsizaTenbHoe)

Fpacdumk notepb Hanopa (PBx-PBbiX) Ha Nnpeo6pa3oBaTensax B 3aBUCMMOCTM OT pacxoaa

(G)
Ay 23 Ty 32 Ty 40

/ 50

: A T2
/ 7114
/ // /; {
/
AT AN AR

/ /
e

: /

£ 01 117 4 —

| i / J

- A ANV

e Vi 7 A

H""‘--...
\
\R

0.01 7 10 100

G, m 3faac
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NPUNOXEHUE I

(o6ga3aTenbHoE)
MpoToKon noBepkKun
npeo6pasoBatens BINC 3aB.Ne
Ycnosusi npoBeAeHUs MOBEPKU:
HaumeHoBaHue napameTpa EavHnubI u3amepeHus 3HauveHue
1 Temnepartypa okpyXaroLero Bo3gyxa °C
2 OTHOCKTENbHAA BNAXHOCTb %
3 ATmocchepHoe faBneHne kMa
4 Temnepatypa BOAbl °C
[MpoBepka repMeTMYHOCTU N NPOYHOCTU:
HanmeHoBaHue onepauuu TexHu4yeckue 3akntoueHue o
TpeboBaHus COOTBETCTBUU
1 BHeLlHWin ocMoTp
2 [epMeTUYHOCTb 2,0 MlMa

OnpepeneHne METPOSOrMYECKUX XapaKTEPUCTUK:
MeToa noBepku: nponueHou (6ecnponmBHON)

HanmeHoBaHMe MeTponorM4yeckmx dakTnyeckoe HdonycTtumble
O6o03HayeHue
XapaKTepucTUK 3HavYeHue npenenbl

OTHOCUKTENbHas NOorpeLHoCTb
I'Ip606pa3OBaHI/IFI pacxoda B 4acTtoTy

anekTpuyeckoro curHana (anst Brc1) s 5g

JAvanasoHe pacxofoB:

-OT MYHMMarbHOIo A0 NEePEXOAHOro +1,5%
-OT NepexoaHoro 40 MakCMarnbHOro +1%

(He 6onee 0,02IL)*

OcHoBHas gonyctumas
OTHOCUTENbHAasA NOrPELUHOCTb
npeobpasoBaHnsa pacxoia B 4acToTy 5g
anekTpuyeckoro curHana (ans BrC2) s
AvanasoHe pacxoios:

-0T MWUHUMaANbHOIo no
MaKCcnMmanbHoOro

1%

(He Bbonee 0,02)*

OTHOCUTENbHAs NOrpPeLIHOCTb
npeobpasoBaHnst 0bbema NpoTeKLLEN

XMAKOCTWN B UMMYIbCHBLIW curHan (ans 5G
BINC1) B ananasoHe pacxoaos:
-OT MUHMMAaNbHOIo 40 NEPEXOLHOro +1,5%
-OT Nepexo4Horo 40 MakcumMarnbsHOro +1%
(He 6onee +0,2%)*
OTHOCUTENbHAas NOrpPeLHOCTb 5G

npeobpasoBaHnst 0bbema NpoTeKLLEn
XMAKOCTWU B UMMYIbCHBLIV curHan (ans
BINC2) B ananasoHe pacxoaos:
-OT MUHUMAaIbHOro A0 MaKCUMarnbHOro +1%
(He 6onee +0,2%)*

* aonyctuMmble npeaernbl I'IOFpeLLIHOCTeIZ anda 6eCI'IpOJ'II/IBHOFO MeToda NMoBEepPKU.

Jata Moanuckb
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NMPUNOXEHWE O
(obsazaTenbHoE)

MHcTpyKumua no yaaneHuto otnoxenun MNMN6.407131.0901 U

HacTosdwas UHCTpyKumMs pacnpoctpaHseTca Ha npeobpasosatens pacxoga BIMNC1(2), (B
AanbHenwem-npeobpasosatens)  npousdsoactBa  HIO  «[Mpomnpubop»  r.Kanyra un
yCTaHaBnmBaeT NopsAoK OYUCTKM €ro NPOTOYHOW YacTu OT OTIIOXKEHWA Npu NPoUNakTU4eckom
OCMOTpE, NOBEPKE U PEMOHTE.

WHcTpykumnsa onpegensieT cocTtaB pacTBOPOB WM MOPSAOK MX NPUMEHEHUS Npu yaaneHuu
OTNOXeHW, obpasyoLmxca B pesynbTate ocedaHusi Ha anekTpoae, TypbynusaTope M CTeHkax
NpoTOYHOM YacTu npeobpasoBatens 6ukapboHaToB, Cynb(aToB M XIOPUOOB Kanbums U MarHus,
cofepkaliuxca B Boge.

1 CocTaBbl ANA yaaneHus OTNOXEeHUN:

pactBop cmecu doccopHor kucnotbl (1kr) n xpomosoro anrmgpuga (0,5 kr) Ha 10 n
BOAbI;

pacTBOp TexHU4Yeckon mono4vHon kucnotsl (0,6 kr) Ha 10 n BoAbl;

pacTeop opTodocdopHon kncnoThl (1kr) Ha 5 unu 10 N BoAbl;

2 NepuoANYHOCTb yaaneHus OTNOXEeHUM:

-Npy NPOBEAEHUN EXXETOAHOro NPOMMNaKkTUYECKOro OCMOTpa U NOBEPKY;

-Npy¥  BHENSIAHOBOM peMOHTe npeobpasoBaTenda W OOHapyXeHMM Ha BHYTPEHHUX
NMOBEPXHOCTAX (BKMOYas CUrHamnbHbIA 3MNekTpod W TypOynusaTop) OTNOXEHWA K3-3a MoXOon
BOAOMOArOTOBKM.

3 TpeboBaHua 6e3onacHoOCTU

3.1 K pabote ponyckalTcs nuua, M3ydMBLUME [OAHHYK WHCTPYKUMIO M MNpoLuealume
WHCTPYKTax Ha paboyem mecTe.

3.2 Mpun npUroToBNEHNN PacTBOPOB KUCIOTY NUTb B BOAY; ANS pa3MeLUMBaHNS NPUMEHATb
CTEKNSAHHYIO Nano4yKy Unv NpPyToK N3 HepXKaBetoLen cTanm.

3.3 PaboTy npoBoAnTb B 3alLMUTHBIX OYKaX U PE3NHOBLIX NepyaTkax.

3.4 Mpw nonagaHun pacTBopa Ha KOXy M Mocfne OKOHYaHWs paboTbl PyKM U NMLO BbIMbITb
BOJOW C MbIJIOM.

4 Mopapok paboTbl

4.1 TpurotoBuMTb OAWH M3 pacTBOPOB, YyKaszaHHbIX B N.1. Temnepatypa pacTtBopa
t=40...50°C.

4.2 PacTtBOp Ha BHYTPEHHME CTEHKW, TypbynusaTop W 3MNeKTpod HaHECTU TaMMOHOM,
MSTKOM KMCTbIO UITM NPOCTbIM HarBOM.

lNpumevaHue — [leped HanmueoMm pacmeopa OOUH U3 wWmyuepos unu ¢raHyes
npeobpasosameris 3a2nywums, Mpubop ycmaHo8ums 8epmuKasibHoO.

4.3 Bpemsi 06paboTkmn NpoTo4YHOM YacTtu pacteopom 0,5...1 yac.

4.4 MNocne 06paboTkn pacTBOP CANTb B CTEKIAHHYIO nocyay (OyTbinb) 1 3akpbiTb NPOGKOW.

lNpumevaHue — Cnumbil pacmeop nocre omcmosi nodnexum JdasbHeldwemy
ucrosib308aHulo.

4.5 [Ins HenTpanusauun pacTBopa, KOTOpbIA OCTancsd Ha CTeHkax, TypOynusaTtope u
anekTpoge npeobpasoBatend, BHYTPEHHIOW MOBEPXHOCTb MNPOMbITb PacTBOPOM  COAbl
KanbumHnpoBaHHon Na,COsj:

KoHueHTpauus: 150...200 r Ha 10 n BoAbl;

Temnepartypa: t=60...70°C;

NPOAOIMKUTENBHOCTb MPOMbIBKK: 15...20 MUHYT.

4.6 lNMocne HenTpanusaunm BHYTPEHHIOK MNOBEPXHOCTb npeobpasoBatend NpombIiTh 2...3
pasa 4YnMcTon BOLOWN.

lMpumeyaHue — [Jonyckaromes Opyaue XuMu4yecKkue U MexaHuyeckue criocobbl o4UCMKU U
yOarneHusi omioxeHud, fpu yCcroeuu CoxpaHeHUss UesIocmHoOCmuU U UcKoYaruue obpazosaHue
ouariekmpuydecKkolU MneHKU Ha sareMeHmax rnpomoyHou yacmu.
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OpraHusaums:

NPUNOXEHUE E
(obszaTtenbHoE)
Kaprta 3aka3a npeobpa3oBaTenen pacxoaa

MoyToBbLIN agpec:

NMPOM
NPMEOP =1

9

Oy, mm

McnonHeHune n
rpynna

LleHa BbIxogHoOro
uMnysbca, M>/MMn

[OnvHa kabens,
M

Kon-Bo

Cpok noctaBku U3genuia:

lMnaTtexHble PEeKBU3UTbI 3aKa34yunka:

MpencrasuTenb 3akasymka

(AOMKHOCTB,

NoAnuchb,

naTta)
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