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Hacrosmas metomuka pacmpoctpansiercs Ha npeobpa3oBaTes pacXola 3MEKTPOMATHUTHEIE
Macrepdnoy (manee — npeo6pasoparenn), srotasmuBaemsie mo TV I1115.407112.001-01932533-
2017 Mactep®ioy. TexHudeckue ycaoBus u YCTaHABIHBAET METO/bI M CPE/ICTBA HX IIEPBUYHON M
[IEPHOMMHECCKHX TIOBEPOK NPH BBIIYCKE M3 MPOM3BOJCTBA, B SKCILTYaTaLMH | TOCHE PEMOHTA.

HuTepsan Mexy noBepkamu 11st mpeoGpasoBaTeneit KIaccos:
-b,B2, T, I, E -4 roza;
-39-1ron.
IIpeobpasoBatenn pacxosa 3IeKTpOMarHHTHEIE Macrep®noy mocne pemonTa, HacTpoliku
TPaIyHpOBKH (IIPH HEOOXOMHMOCTH) OIBEPTAIOT TICPBUYHOH IIOBEPKE B IOJNHOM 06beMe paszena 5.

1 Onepaunu nosepku

1.1 Ipu npoBeieHHH TOBEPKH BEIIONHSIIOTCS OI€pallii B COOTBETCTBHH ¢ Tabuuei 1.

Tabnuma 1
[Mepuonuueckas
HanmenoBauwue onepanun ITepeuunas nosepka
IIOBEpKa

Bremnuit ocmotp mo 1. 5.1 + +
Onpo6oganwue mo 11.5.2 + +
HoxTBepKneHHe COOTBETCTBHS HPOrpaMMHOr0

obecneuenus (I10) mo m 5.2.1 + +
Orpesienenue NOrpelHOCT!H TP H3MEPEHAHR

00BeMa M pacxofa MUAKOCTH IO 11.5.3 i +

1.2. Ilpu oTpunaTensHBIX pesyisTaTax OmHON H3 OIepaldii IOBEpKa MPEeKpaIacTcs.

2 CpeacTBa OBEPKH M BCIHOMOraTe bHOE obopynoBanue
2.1 Tlpu mpoBeNEHHN MOBEPKH MPHMEHSIOTCS HIDKCIIEPEIUCIICHHBIE CPEICTBA H3MEPEHHH H
BCIIOMOTraTeIbHOe 060py10BaHHE.

M mpeoGpasomareneii xmacca D - paGoumit stamon 1-ro paspsga B COOTBETCTBHH C
mpukasom Poccranmapra or 07.02.2018 Ne 256 (ycramoska IIOBEPOYHAS C J[HMAlNa3’OHOM
H3MCPCHHH HE MEHee, 9eM y TOBEPSIeMOr0 DPACXOAOMEpa, C NOrpemHOCThI0 He Gojee 1/3
TIPEACIIOB NOITYCKAEMOH IIOTPEIIHOCTH OBEPSIEMOTO PacXoaoMepa).

Jnst npeobpazorareneii kmaccos b, B2, B, T, A, E - paGoumit stamon 2-ro paspsga B
COOTBETCTBHM €  mpHKaszoMm Poccranmapra ot 07.02.2018 Ne 256 (ycTaHOBKA TOBepoYHAs ¢
AUANla30HOM M3MEPCHHH HE MeHee, UeM Y MOBEpPSeMOro pacxooMepa, ¢ IMOTPENIHOCTRI0 He
Gonee 1/3 npenenos nomyckaemoi IOTPEIIHOCTH MTOBEPSIEMOT0 PacXo0Mepa).

- MACTOTOMED JNICKTPOHHO-CYETHBIH Y3-63 (per. Homep B OUD 46916-11): muanazon wactor

0.1 I'm....200 MT'tt, morpemsocts +(5-107+1/fusm tew) %;

- BOJIBTMETp yHHBEpCanbHbId B7-38 (per. Homep B ®UD 50970-12): nuana3on Tokos 0,01...20

MA, IIOTPEITHOCTE, %, +(0,25+0,02-Ig/Tuzm);

- MarasuH conpotusnenni P4831(per. momep 8 OUD 48930-12), ki1.002, compoTusnenne 500

Om.

- TCPMOMETp CONpOTHBICHHA 3TanoHHbii OTC-100/2, paGounit sramon 3-ro paspsana 1o

I"OCT 8.558-20009;



- bapomerp nudposoit BAMM-1 (per. Homep B DUD 5738-76), nuanazon usmepenuit ot 800
7o 1060 rlla, mpepensl foIyckaeMoi 0CHOBHOM MOrPEIIHOCTH + 0,20 xITa;

- THIPOMETp ncuxpomerpuyeckuit BUT-2 (per. nomep B OUD 69566-17), amamasons:
U3MEPECHUHU: TeMmIeparypa ot wmoc 15 no mmoc 40 °C, nena nenenus 0,2 °C; BnaxuocTs 0oT 20 10 90
%;

2.2 Cpencrea NOBEPKH JIOMKHEL HMETh IEHCTBYIOIIHE CBUIETENBCTRA O TIOBEPKE.

[Ipumeyanne: JlomyckaeTcs NpEMEHCHHE AHATOTHYHBIX CPEICTB IOBEPKH, 00ECIEUHBAFOIINX
ONpe/IeIeHHe METPOIOTHYECKHX XapakTepHCTHK moBepsieMbrx CU ¢ TpeGyemoit TOUHOCTEIO.

3 TpeGoBanus GezomacHoCTH

3.1 Ilpu npoBeeHuH OBEPKH COBMIONAIOT TPeGOBAHHS, OllpeieNsieMbIe:

- MEKOTPACIICBRIMU NIPABAUIIAMHE 110 OXpaHe Tpyza (IpaBusa O€30IaCHOCTH) IIPH 3KCITYaTaALHH
anexrpoycranoBok [TOT P M-016 PJI 153-34.0-03.150-2000 (¢ namenenmsvu 2003

- IPaBHIIAMHA TEXHHYECKOH IKCIUTyaTalluy 3IeKTPOYCTAHOBOK MOTpeOuTeei;

- TpeCoBaHUAMM 0€30IIaCHOCTH IIPH 3KCIUTyaTaldd YCTaHOBOK H TIPUMEHSAEMBIX CPENCTB
[IOBEPKH, IPHBEICHHEIMHA B 3KCILTYaTallHOHHON JOKYMEHTAIHH.

3.2 Ilpu noeepke HeoGxomuMo cobmomars TpeGosanus I'OCT 12.3.019-80 «CrcTema
CTaHIapTOB 0€30IaCHOCTH Tpyna. MCHBITAHHS M H3MEpEHHs anexkTpuyeckue. OOume TpeGoBaHms
Oe3onacHOCTHY.

3.3 K moBepke MOIyCKalOTCA JIHIE, UMEIOIIHE KBAIM(HUKANHOHHYIO TPYNIy MO TEXHHKE
Gesomacuoctn me mHmke Il cormacmo «[IpaBumaM TeXHHMKH 6e30MaCHOCTH IpH JKCIUTyaTalluy
SIIEKTPOYCTAHOBOK MOTPEOMTENEeH», U3YYHUBINHE PYKOBOACTBO IO oKcIutyatamuu (P3) u mpaeuma
TIONIE30BAHMA  CpelcTBaMU TOBepKH. IloBeputens momKeH NPOMTH MHCTPYKTaXK [0 TeXHHKE
0€30MacHOCTH U IPOTHBOIOKAPHOM GE30IIaCHOCTH, B TOM YHCIIE U HA pabouem mecre.

3.4 Ha Beex sramax paGoTsl ¢ npeoGpaszoBarernem 3alpeIaeTes KaCaHHe PYKaMH 3JIEKTPOJIOB,
HAaXONAIIUXCS BO BHYTPECHHEM KaHANle W3MEPHTEILHOIO y4acTka npubopa.

3.5 3ampemaercss moBepka mpeoOpa3oBaTeNs ¢ NOBPEXKCHHIMH, KOTOPBIE MOIYT BEI3BATh
HApYIMCHHE rePMETHYHOCTH KOPIIyCa HIIH €TO COETHHEHHI ¢ TpyGOIIPOBOIOM.

3.6 Bce paboTel 10 ycTaHOBKe mnpeobpasoBaTens Ha HCH0JIb3yeMoe 000pymoBaHue
HEOOXOMMO OCYIIECTBISIOT IIPH OTKIFOUEHHOM BHEIIHEM HCTOUHHKE MHTAHUS H IIPH OTCYTCTBHH
MaBJIEHUS BOJIBI B CHCTEME,

4 YcnoBusi HOBEPKH H IOArOTOBKA K Heil
4.1 Ilpu mpoBeleHNH TOBEPKHU JOMKHbI OBITH COBIIONEHE CIIEIYIOIIHE YCIIOBHS:

- TEMIIepaTypa OKpYyXaroIero Bo3ayxa, °C ot 15 mo 30
- OTHOCHTEJIbHASI BIAXKHOCTh, %o ot 30 mo 90
- aTMoc(pepHOe maBleHue, klla ot 84 mo 106

4.2, Ilepen mpoBeIeHHEM IOBEPKH HEOOXOAMMO BBIIOIHHTE CIIEAYIOIHE IOATOTOBUTEILHEIE
paboThL:

- [IOATOTOBKA K paboTe CoracHo PyKoBOJCTBY 10 SKCIITyaTaIuu;

- IIOATOTOBKA CpencTs nosepkr CH cornacHo sKCILTyaTaldoOHHOM JOKYMEHTAIME Ha HUX.

- TpeOoBaHMs GE30MACHOCTH COOTBETCTBYIOMIErO paszea PYKOBOJICTBA II0 SKCILIyaTallHy
Ha MOBEPOYHOE 000pymOBaHHE.

5 llpoBenenne nosepku

5.1 Bremmnuit ocmoTp

IIpu mposenenun BHCIIHETO OCMOTpa JOJDKHO OBITH YCTAHOBIEHO COOTBETCTBHE
npeodpasoBaTels CIIeyIONHM TpeBoOBAHUIM:

- KOMILICKTHOCTE I0JI’KHA COOTBETCTBOBATE PO Ha mannyro Moau(HKaIHIO npeodpa3zoBaTeneii;



- IpeobpasoBaTeNb pacxoia He D0IKSH UMETh MEXaHHYECKUX TOBPEIKIEHHIL;
-OpraHEl yIpaB/ieHus (IEPEKTI0OYaTeNH, KHOIIKH) OJKHEI IEpeMelIlaThes 6e3 3aeqanmii.

5.2 Onpobosanue

Ilpn ompoGosanuu npubopa ycTaHaBiHBaeTCS €ro paBoOTOCIOCOGHOCTH B COOTBETCTBUH C
OKCILTyaTallMOHHOH JoKymMeHTalied Ha Hero. [IpousBenuTe MOATOTOBKY mpeoGpasoatens K paboTe B
COOTBETCTBHM C IKCIUTyaTAlHOHHOH JOKyMeHTalked. Bxmoumte mnpeoGpasosarens. Brimepiute
NOBEpsIEMBIH TpeobpasoBaTenb Hoce ero MpebbIBAHKS NP OTPHLATENBHEIX TEMIEpPAaTypax nepen
IIOBEPKOH 110 BKIIOYEHHS! [IUTAHKs — B HOPMATBHBIX YCIOBHAX He MeHee 24 4acoB, MOCie BKIIOUEHHS
nuTaHus — He MeHee 0,5 u.

Ilpu ycranoBke npeo6pasopaTesnsi Ha pacXoJIOMEPHYIO YCTAHOBKY €r0 paclloNararoT B TOH 4acTh
TpyOOnpoBOaa, IZAE OTCYTCTBYEOT BO3MYINEHHs [OTOKA. [IpHCOeTMHSEMBI TPyGOIPOBOJ MOIMKEH
CoOTBETCTBOBATE [y npeobpasoBarels, yKasaHHOMY Ha IIMIBIAKE IPHGOPA B HMETh IPSMbIE YIACTKH
AmMHOH He MeHee 2/ly mepen HuM u He MeHee 2][Ty mocne. IIpu 3ToM coBIIONAIOT COOCHOCTh IPSIMBIX
YHacTKOB 10 ImpeoOpa3soBaTels U IOC/e HEro ¢ CaMHM Ipeobpa3oBaTelieM pacxofa, U 06ecreunBaoT
IEPNEeHIUKYIIPHOCTS 3epKala (QIaHIeB OTHOCHTENBHO OCH TPYOEL.

B cnyuae HecootBetcTBMs ImMamerpa TpyGompososa u Jly mpeoGpasoBaTens HCIIOTB3YIOT
KoHIeHTpu4eckue nepexonst mo 'OCT 17378-2001 na Bxoze U BEIXOJE NPSIMBIX YIaCTKOB.

K pabouemy BbIxOAy npeo6pasoBares MOAKIIOYAIOT CPENCTBO M3MEPEHHIE, COOTBETCTBYIOMIEE
BUIy CHTHama (CXeMBl IOAKIIOYEHHsS BHEIIHHX YCTPOWHCTB MNpENCTaBIEHH B PYKOBOACTBE II0
IKCIUTyaTalliH).

Opranamy ynpapleHns TNOBEPOYHOH YCTAHOBKH H3MEHSIOT DACXON B IpefeNax pabodero
AuarnaszoHa npeodpasoparesis H HaOMONAIOT 33 H3MEHEHHEM BBIXOJHOTO CHTHAIA. BEIXOMHOM CHIHAT
AOIDKEH H3MEHATHCA NPOTMIOPIHOHANBHO H3MEHEHHUIO pacxona. Ha npeoGpasoBatenax ¢ MHAMKaTOpOM
H3MEHEHHE COOTBETCTBYIOIIETO napameTpa HabmomaroT o JKKHU.

5.2.1 VnenTudukanus mporpaMmuoro obecrnedenus (I10)

— Wnentuduxamus npou3BoauTes mo Homepy sepeun [10.,

= Jna upeHTH)UKAIHE HCIONB3yeTCs aBTOHOMHOe 10 «Mactep®noy-CepBucy, mis 4ero
peoOpa3oBaTenhb MOAKIIOYASTCS Yepes pasbeM XP3 Ha marte nponeccopa k COM-nopty I1K. B
MEHIO TIporpamMmbl BblOHpacM @aiin - HOBEIM, B OTKpBIBIIEMCS OKHE BEIOHpaeM MEHIO
Mactepdaoy(M®) u naxumaem OK. Janee:

— Bsibpamu nomep ucnomns3syemoro st ceszu COM nopra;

= Haxamu knonky OTKPBITD, a 3atem knory CHUTATD;

= nposepuar Bepcuio 110 B mome Bepceus I10.

= Jns Mactep®moy (M®) ucnonaenns «Ay» uaeHTHOUKAAS BO3MOXKHA npu nomommu KK
npubopa. Jlng nposepku Homepa Bepeuu I10:

~ YACpXaHWEM KHONKH B Ha)KaTOM COCTOSHMH B TeYeHHE ONHOM CeKyHOB MepellId B
CEPBHCHOE MEHIO; IIyTEM II0C/IE/IOBATENILHOI0 HaXaThs KHOIKH BBIBETH HA 5KpaH HH(OPMAIIHIO
0 HoMepe Bepcuu [10,

Tabmuna 2- MnesTH(UKANHOHHEIE fanHble (npu3HaKy) [10

3HayeHus
Wnentudukaimonusle
A MPOMHBKA MHKPOIIPOIIECCOpa | MPOITHBKA MHKPOIIPOIECCOPA
s — npeobpasoBaress pacxoa npeobpazoBarens pacxoza
IIPSIMOTO PEBEPCHBHOTO
Homep Bepcun
P Bep ., 2.6 U BbIIIE 3.6 u BhIIIE
(uneHTHQHKANHOHHEIH HOMep) 1O

M® cumTaeTcs NPOINENUIAM HPOBEPKY IO JAHHOMY HYHKTY C MOJIOXHTEILHBIMH
Pe3ylIbTaTaMH, €CJIA Ha JUCIIIIEe BEICBEYHBACTCS HOMepa Bepeuuii 110, COOTBETCTBYIOT PHBEICHHEIM
B Tabnune 2.



5.3 Onpezesnenue norpemnocTy mpu H3MEPEHHH pacxona U 00BeMa KHIKOCTH
Obmue ykazaawus.

[lorpemuocTu npeo6pazosarereti ONPEICIAIOT Ha PACX0AaX Zuuss nl, En2> 0,75 Zuaxcs YKA3AHHEIX
B Illpunoxennu B, mpu sToM 3HaueHue pacxoia Ha pacXONOMEPHOH YCTaHOBKE 3aMai0T ¢
NOrpemHoCcTEIo +10 % Ha pacxonax gy, U gni> +5 % Ha pacxone g M 5 % Ha pacxozne 0,752yaxc.

Horpemnocts mpeoGpasopateneii knacca D BBIIOMHIIOT Ha pacxonax Zuuw, 0,05 Quakes Lnepls
0,58wmaxcs Guaxes DK ITOM B 3HAYEHHE Pacxolla Ha paCXoJOMEPHOH YCTAHOBKE 3a1aiOT € IOTPEIIHOCTEIO
+10 % Ha pacxone gyuu, + 5 % Ha pacxoze Enepl ©£5 % Ha OCTANBHBIX pacXoax.

His mpeobpasosareneit uenonnenus «Py OIPEICTICHHE MOTPENIHOCTH M3MEPEHHH BEBINOIHSIIOT
A4 IPSIMOTO M T PEBEPCHBHOIO HANPABJIEHHS ITOTOKA.

IlpeoGpasoBarenn kimacca D ¢ gEanasoHOM PacXoJlOB Gy
HOTPEIHOCTIO TpeobpaszoBanus + 0,25 %,
IpefieIax yKa3aHHOTO JHAa30Ha.

IIpumedanne. MUHHMAIBHEIE M MAKCHMANTBHBIE 3HATCHUS PacxoI0B MOTYT BEIOMPATHCS HHBIMHE
B IIpENie/Iax KJIacca B COOTBETCTBHY C (haKTHYECKHM JHANa30HOM paboTsr M.

Zuaxe/10 M nomyckaemoii
TIOCTABIIEMBIE 110 OTACNBHOMY 3aKa3y, IMOBEPSIOT B

5.3.1 Onpejenenane OTHOCUTENBHOM TIOTPEIIHOCTH H3MEPEHHH 00heMa (MMITYILCHBIH BBIXOJL,
HCnonHeHHs «M®).

ITorpemmsocTs onpenensior Ha PacxonoMepHO# ycraHoBKe. [l 5TOT0 Ha KaI0M H3 PacXo/IoB,
JULA COOTBETCTBYIOMIETO Kiacca MpeoOpa3oBarTelis, BRIIONHSIOT OHO H3MEPEHHE.

Jist kaxmoro pacxoza onpeeNsor 3uaYenue 06nema Gi 1o PacxXoAOMEpHOH YCTaHOBKE H
COOTBETCTBYIOIIEE €My KOMMYECTBO HMILYJIbCOB Vi, OCTYIMBIINX ¢ HMITY/I5CHOTO BEIXOA
npeobpazoBarels.

Hnst o6ecievenus TpeGyeMoii TOUHOCTH H3MEPEHHH BeC (LEHA) UMITYIECA B HX MHHHMAILHOE
KOJIHIECTBO Ha HMITYIIECHOM BBIXOJE 0JDKHE COOTBETCTBOBATE 3HAUCHUSM, IIPHBEICHHEIM B
Tabmnuue 3.

Tabnuna 3

Ay, MM 10, 15 20,25 32,40,50 | 65,80 | 100, 125, 150, 200, 300

Bec (nena) ummynsca
Ha UMITYJTECHOM
BEIXO/JIE TIPH
MCTIBITAHMSX, M°/HMII
(J:LM3/HMH)

0,00005
(0,05)

0,000005
(0,005)

0,00001
(0,01)

0,0001
(0.1)

0,0005
(0.5)

3aﬂaBaEMBIe pacxonsl Munumansaoe YHCJIO HMITyJIECOB Ha HMITYIIBCHOM BBIXOMOE JJI KIaCCOB!

(em. Ipunoxenwe 1) B,B, T, Il B2 E 3
Qs M-/ 170 170 250
g1, MO/9 250 250 Ny 1250
825 0,758 aes M/4 500 250 500

HJ'IH KaXJ0T0o H3MEPEHHA ONIPENENAOT 3HAYEHHUE OTHOCHTEIBHOH IIOTPENIHOCTH, %:

55

:Nj-Au—GPyj

PY
G,

-100

1)

roe GTYi— H3MEPCHHOE 3HAICHHE 00BEMa [0 PACXOLOMEPHOH YCTAHOBKE;

Ni — 4HCI0 HMITYNIECOB Ha HMITYIIECHOM BBIXOJIE;

An — 1oBepoyHBI Bec (LeHa) HMIYIbca HA HMIIYJIECHOM BEIXOJIE.
Ilpumeuanue: Bec (ueny) HMITyJIeCA TIpH TIOBEPKE, YKa3aHHyI0 B TaOoume 3, 3amaioT B
COOTBEICTBHH € yKa3aHUSIMH PYKOBOJCTBA 110 SKCIITYaTAIHH.
PesynbTaThl HOBEPKH CUMTAIOT IOJIOKUTENEHEIME 10 JaHHOMY NapaMeTpy, €CIH MOIYyYCHHbIE

SHAYEHUS §) HE BBIXOJST 3a IPeeb] TpeGOBaHMH TabIHIIE 4.




Tabnuma 4

IIpenemnsr JIoTycKaeMo OTHOCHTENTBHOH 3Ha4YeHHs JUIs KJIACCOB!
; £ A 0 E
g;gssir;ocm u3MepeHuii obbema. %, B nHanazone B, B, T, JI 52 E 5
OT Zyun 10 Enl 43 +3 +2 iO,S
OT Zn1 OO0 g2 +2 12 - +0.25
OT Zn2 10 Buaxe *1 +2 +1 7

5.3.2 Onpezienerue OTHOCUTEILHOM TIOrPEIIHOCTH H3MEPEHUH pacxo/a (JacTOTHEL BBIXOJ,

ucnonsenus «M@-Yy)

[lorpemnocTs ompenensior Ha PacxoloMepHOH ycTaHOBKE. [[JIg 3TOTO Ha KaXKIOM H3 pPacxomos
AJLA COOTBETCTBYIOIIEro Kiacca npeobpasoBaTers, BEIIOIHSIOT H3MEPEHHE YaCTOTHI Ha €r0 YaCTOTHOM
BBIXOIE IIPH YCTAHOBUBIIIEMCS PACXOIE.
Jl1 KaK10ro H3MepeHns onpenesoT BCIMYHHY PacXo/a gi 10 PacX0J0MEPHOH YCTAHOBKE
COOTBETCTBYIOLIEE MY 3HaYECHHE YaCTOTHI /1 HA YACTOTHOM BBIXOJ(E npeobpazosarens. MUHUMaIbEHOE
BPEMs H3MEPEHHH JaCTOThI HA KaXXIIOM PACXO/E ONPEIEIIIOT U3 COOTHOLICHUS

tun = graxe/ (g - 1), € @)
THC Swaxe M gi ~MAKCHUMANBHBIH U TEKyIIHii pacXO/BI /1 JaHHOTO Jly COOTBETCTBEHHO, M /4
Sf - HOpMUpOBaHHas OTPEMIHOCTE PeOGPA3OBAHMS YACTOTE Ha 3a1aBACMOM pacxoze, %.
U1 KaXKIOTO pacxoa ONPEIEeIIIOT OTHOCHTEIBHYO IOrPENIHOCTD, %:
j‘_’z filg»mwc—]ooa' Ei .100%
1000- g,

(3)
rze fi- usMepenHoe 3HaUeHKE YACTOTE COOTBETCTBYIOIIEE j-OMy pacxomy, ['m;
gl —3HaYeHHe PacXo/1a [0 PACXOIOMEPHOH YCTaHOBKe, M™/u;
1000 I'm — MakcuMabHAS 9acToTa IIPUBE/ICHHS BEIXOIHOTO CHTHAJIA,
& waxe- MAKCHMAIIBHBIH PacXofl JUIs IOBEPSEMOTro mpeobpasoBarens, Mm/u.
Pesynbrare! moBepxu cunMTaNOT MONOKHUTELHEIME 110 NaHHOMY TIapaMeTpy, €CIH HOydYeHHbIe
3HAYEHHS S/ HE BBIXOIAT 3a npejiesl TpeboBanui TadIuIs S,
Tabmuma 5
Ilpenensr  momyckaemoit OTHOCHTENEHOMN 3HaAUCHHsI JUIS KIIACCOB:
[IOTPEIIHOCTH HM3MEpeHHH 00BEMHOro0 pacxoma u
06B€Ma, %, B ;:[Hanaiﬂe PacxXoI0B: i g 5B, I B B 3
OT Zuuu [0 2ni +3 +3 49 iO, 5
CB. gn1 J10 Zn2 12 +2 B +0.25
CB. Zn2 10 Zuakc +1 +2 1 ik

5.3.3 Ompenesnenue OTHOCHTENLHOM NOrPEUTHOCTH TTPe0dpa30BaHyst pacxo/ia B BEIXOAHON CUTHAI
IIOCTOSIHHOTO TOKA (TOKOBBIA BBIXOM, UCITONTHEHHS «MO-T»).

[lorpemuocTs onpeaendor Ha PacxonoMepHo# yeTaHoBKe. [I0IKIIOYAIOT K TOKOBOMY BBIXOJTY
npeoOpa3oBaTelisi BKIFOYEHHEIE TI0CIEN0BATEIHHO BOJIBTMETD M MarasuH CONPOTHBIEHUH. 3a1ai0T Ha
MarasiHe COnpoTHaIeHre 2 KOM IIpH ITOBepKe IpeobpasoBaTenell ¢ BEIXOIHEM TOKOM 0. ..5 MA nmm
500 Om nipu moBepKke npeoGpazoBatelieil ¢ BEIXOIHEM TOKOM 4. 20 MA.

Ha xasx oM u3 pacxomos (8unns 0,02580axe, 0,75 Zwaxc), IS COOTBETCTBYIOIIETO KIIACCA
peoOpa3oBaTesis, BEIIONHSIOT He MeHee 5 M3MEPEHHH TOKa Ha TOKOBOM BBIXOMIE TIPH
YCTAHOBUBIICMCS PACXO/IE C NEPHOAHYHOCTEIO 6 C VIS 3aBOCKHX YCTAHOBOK UHTETPATOpa pacxoja.

Hst KaKI0Tro H3MepeHUs ONPeIeIIAIOT 3HAUCHHE pacxofa g, 0 pacXoJOMEPHOM YCTaHOBKE |
BEIMHCILTIOT COOTBETCTBYIOIEE €My CpPeIHEE 3HAUCHHE TOKA Lepi




I[JT?I KaXIOro CpeaHEero 3HaYeHHUI TOKa OIIpEaCIsIrOT OTHOCHUTEIIBHYIO MMOTPCIIHOCTE
peoOpasoBanus pacxona, %:

]c = 15)" make Iamm:_ o) & ;
(IMGKL'.‘ - [9) ’ g_,l'

rie lepj— CpeliHee 3HAYEHHE BEIXOHOTO TOKA Ha j-OM pacxone, MA;

g—3HAUCHHE PAacXOo/ia 0 PACXOOMEPHON YCTaHOBKE, M°/u;

Lyjaxe — MAKCHMAJIbHOE 3HAYEHHE BEIXOIHOTO TOKA — 5 FUTH 20 (MA);

l;— 3Hagenue Toka npu HyneBoM pacxome - 0 umm 4 (MA);

g make - MAKCHMAIILHBIH PACXOJ VTSl TIOBEPAEMOTO peoGpasoBaTens, Mo/y.

IIpumeuanue. [Ipn oTnmaun 3HaueHwms (M) mHTerparopa pacxoma OT 3aBOICKHX YCTaHOBOK
HEPHOAMIHOCTh H3MEPEHHH BBIXOJZHOTO TOKA OMNPENEISIeTes TIo dopmyne, npuBeneHHOH B
PYKOBOJICTBE I10 3KCILTyaTallHH.

PesynsTaTe! MOBEpKH CUMTAIOTCS TONOKUTEMLHBIME 110 JaHHOMY NapaMeTpy, €CITH MOJIy4YeHHEIe
3HAYEHHA § He BBIXOJAT 3a Tpe/ieNsl TpeGoBaHit Tab s 6.

(%)

Tabmuna 6
MeTpoIOrHYeCKie XapaKTEPHCTHKH 3HaveHHs
IIpenens: OTHOCHTENBHOM NOrpemHOCTH HpeobpasoBaHmMs pacxoma B 0,025g.
BBIXO/HOH CHTHAJI IOCTOSHHOTO TOKa, %, B INANA30He PACXOIOB: = o
OT Zuun 10 0,025, a1 B
oT Osozsgmaxc IO Zyake +1

5.3.4 OmpeyeneHAe OTHOCHTENLHOIl TIOTPEITHOCTH  M3MEPEHHH O00BEMHOrO pacxona IpH
otobpaxkennn nEdopmarmu na KKU (mis npeobpasopateneif ucnonnenuit «1y)

ITorpemHocTs onpenensor Ha PacXOMOMEPHOH YCTAHOBKE. Jist 3TOro Ha KaXKIOM U3 PacXomoB
gi 3a/laBaeMbIX Ha pPaCXONOMEPHOH YCTaHOBKE QHKCHPYIOT He MeHee 5 moKaszaHumii pacxofa,
cunranHoro ¢ JKKU npeobpasosarens. CUNTHIBAHIE MOKA3aHHI IIPOBOJISAT PABHOMEPHO C
NEPHOJMIHOCTEIO 6 C [l 3aBOMCKHX YCTAHOBOK MHTETPATOPA PACXOJIA.

Orpenensior cpenHee apudMeTHYECKOE 3HAYESHHE TOKA3AHHIH pacxona gicp cunTaHHbX ¢ JKKU.

JUIsl KasKI0To CpeaHero 3HAYEHNS IOKA3aHHiT pacxofia ONpeeISIIOT OTHOCHTEIBHYIO IOIPENTHOCTE
HU3MEpeHuH pacxona, %:

g _ gcpi i gi 0
o, =—2—=-100%
& (5)
i 3.
I'Zie giep —M3MepenHoe ( mo JKKU) cpennee sHauenue pacxosa Ha J-OM pacxoze, M /u;
gl —3HaueHue pacxoza o PacXoOMEPHOH yCTaHOBKE, M°/d;
PesynbraTe! onpeenenus CYNTAIOTCS MOM0KHTENbHEIMHE 110 JNaHHOMY IapaMeTpy, eCIIH

IIOTy4YeHHbIE 3HAYEHHS 8% He BEIXOIAT 3a Ipeaensl TpeOoBaHuM Ta0IHITsT 7.

Tabmuma 7
ITpenener JIOIIyCKaeMOoit OTHOCHTENIBHOM 3HavueHus Ui KIaccoB:
[IOTPEIHOCTH HM3MEPEHHH OOBEMHOI0 pacxoia H
oﬁizma, Ha JKKH, %I,J B IHANa30He paconzIOB: g b,B,T, 52 & <
OT Zvun J0 Em1 +3 3 19 + 0,5
CB. Zn1 10 gm2 +2 s B +0.25
I0B. 22 [0 Zuyakc i +2 +1 ’




5.3.5 Onpenenenne oTHOCHTEIBHON HOTPEIIHOCTH H3MEPEHHH 00beMa POTeKInel KU IKOCTH
npH 0ToOpaxennn uadopMarum Ha YKKU (s mpeoGpasosaTerneit uemonHeHnii «»)

I nipeo6pasosareneit nenonuenus «My TIOTPEIIHOCTE ONPE/IEIIAIOT HA PACXOAOMEPHOH
YCTaHOBKE. [l 5TOTO Ha KaXKIOM H3 PacXojIoB, JUIs COOTBETCTBYIOIIErO Kilacca npeobpasoBaTels,
BBIITOJIHSIOT OJIHO H3MepeHHe 06hema.

Onpenensror 3nagenne obsema Gi o PacxoIOMEPHOH YCTaHOBKE H COOTBETCTBYIOIIYIO eMY
Pa3HHIYy MEK/y KOHCUHBIMH H HAYaIbHLIMH MTOKA3AHUAMHE 00BeMa Gyoyi —Giayi CYMTAHHOLO © KKH.

MuHuMaNbHEL 06BeM KHIKOCTH, IPOMYIIECHHEIH Yepes peobpazoBares IIPH MEUHUMAJILHOM
LEHC BBIXOHOrO UMIIYJIBCA, OIPEIEISIOT H3 3HaYeHHH, yKa3aHHEIX B Tabure §.

lIpumeuanne — Jonyckaercs OIPENCIAT MOrPEITHOCTH I YCTAHOBIEHHON IIEHEI HMIIyJIbCa,
1pH 5TOM MHHHMANBHEIH O0BEM BOIBI, MPOMYIIEHHbI vepe3 mpeobpa3oBaTens, AOKEH GBITH He
MEHEe 3HAYCHHH

500-AN - Au
o (©)
rae Au- Bec (LeHa) HMITy/Ibca IpeoGpa3osaTes M /ML
AN — abCOMIOTHAS HOTPEIIHOCTE cYeTa UMITYJIBCOB, IPHHAMaeMas +1 uMmir;
8V — HopMHpOBaHHOE 3HaYeHHe TIOTPELIHOCTH IPe0Opa3oBaTest Ha 3a1aBaeMOM pacxoje, %.

Gmuw =

Tabnumna 8
Ay, MM 10, 15 20, 25 32, 40, 50 65, 80 100, 125, 150, 200, 300
Bec (uena) ummynsca
Hz; fgg;{;’f;?‘ 0,000005 | 0,00001 | 0,00005 0,0001 0,0005
vemermammsx s | (005 | (001 | (0,05) (0,1) (0.5)
(,E[M3/PIMH).
Knaccsr | Pacxopsr, % 3 3
) Muanvanemeif 06sem M° (1Mm°)
- — 0,0005 (0,5) | 0,001 (1) | 0,005 (5) 0,01 (10) 0,05 (50)
b, B, Znl, 0,0009 (0,9) | 0,002 (2) | 0,0085 (8,5) | 0,02 (20) 0,085 (85)
LA %‘27’5155%”2’ 0,0015 (1,5) | 0,003 (3) | 0,015 (15) | 0,03 (30) 0,15 (150)
Znun 0,0005 (0,5) | 0,001 (1) 0,005 (5) 0,01 (10) 0,05 (50)
Znl
o g2, 10gn, | 0,0009 (0,9) | 0,002 (2) | 0,0085 (8,5) | 0,02 (20) 0,085 (85)
0,75gmakc
g”““ 0,0009 (0,9) | 0,002 (2) | 0,0085 (8,5)| 0,02 (20) 0,085 (85)
E nl
g{)nz?,;ggnz, 0,0015 (1,5) | 0,003 (3) | 0,015 (15) | 0,03 (30) 0,15 (150)
Zmun
Oszsgmaxc 0.012
3 0,5 2uaxe 0,006 (6) g 0,06 (60) | 0,012 (1,2) 0,6 (600)
(1,2)
0;75gmakc
gMaKc

llokasauns  cumTeBaroT HerocpenctseHno ¢ JKKM, wemomssys  cumxpoHusammio ¢
H3MEPHTC/ILHBIM MHTEPBAIOM HAKOIUIEHHS 06beMa PAacXONOMEPHOH YCTaHOBKOH (Hampumep: c
TIEPEKITIOYATENEM TIOTOKA) MPH HOMOIIH CTAPT-CTOMHBIX CHIHAIOB, B MOMEHT IOAa4YH CTApTOBOrO H
CTOIIOBOTO CHIHAJIOB MOKa3aHHMa o0beMa "3amopaxuparoTcs” Ha KKH na 15 c. Qukcupyror
HAYaIbHBIE U KOHEYHBIE [MOKA3aHUS 00beMa: ero nenyto (V+) u 1po6uyio yactu (Vmos+), kak ykazaso
B DYKOBOZICTBE 110 SKCILIyaTaIluH.




Onpenensior oTHOCHTETBHYIO TIOTPEIIHOCTE H3MEPEHH 06Bema, %
5[6 = (G;«JH." - gnaul') = G.i . ]00 (7)

rae Gkon,i —GHay,i — nokasaHus o0beMa CYHTAHHBIE © JKKHW Ha i-om pacxozme, M° B Hagale u
KOHII€ M3MEPUTETBHOI0 HHTEPBAJIA;

Gi — 06BeM IpoTeKIIei KHUIKOCTH IO PacxolOMEepHO# yCTaHOBKE Ha i-OM pacxoze, M.

Pesynbrarer moBepku mpeoGpazopateneit ucrmonuenus «My CUHUTAIOT IOJOKHTEIBHBIM

H [0 JaHHOMY
TIapaMeTpy, €C/Ii 3HAYCHHE OTHOCHTEIBHON NOTrPeIIHOCTH H3MEPEHHs 00BeMa POTEKINEH KUAKOCTH
1pu orobpakennn Ha XKW He BRIXOIMT 3a 11

penens! TpeboBaHui, YKasaHHBIX B Tabmume 9.

Tabmuna 9
[Tpenensr OTHOCHTEJILHOM [IOIPENTHOCTH 3Ha4YeHHs IJISl KIIaCCOB:
U3MEepeHH# pacxona, Ha JKKW, %, B quamasone B,B, T, JI B2 E 3
pacxomos: e
OT Zuun 0 Zn1 +3 +3 ) iO,S
OT Zn1 [0 Zm +2 +2 - +0.25
oT Zm2 00 Emaxe il i‘2 i]. ==

6 Odopmiaenne pesyabTaTor noBepku

6.1 TlonoxuTenbHBIE Pe3yIBTAaTHl HEPBHYHON NIOBEPKH OQOPMILTIOT 3aIHCHI0 B MACTIOPTE
(paszen «CBHIETENBCTBO O MpHEMKEY), MOAMMCAHHON IIOBEPHUTEIIEM.

6.2 3HaK MOBEpPKH HAHOCHTCS BHYTPH KOpITyCa SIEKTPOHHOIO MO Ha MACTUKY GUTYMHYIO

B OTBEPCTHH 3AIIUTHOTO KOJMAYKa, Ha KPEMeXHBIi BUHT MIATH (PUCYHKH 1,2),  Ha CBHIETENHLCTRO O
IIOBEPKE HJIM B HACIIOPT.

Mecta miomGupoBanus mpeoGpazosatenei s BEPTUKAITBHOIO B TOPH30HTAJIEHOTO
KOPITyCOB 3JIEKTPOHHOIO OJI0Ka PUBEICHBI Ha PUCYHKAX 1 M 2 COOTBETCTBEHHO,
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Pucynox 2- Mecta miom6uposanus
npeobpaszoBarelieil H HaHeCEHUS

Pucynok 1 - Mecra mom6uposanus
npeobpasoBateseil U HaHeCeH s

3HaKa MOBEPKH 3HaKa IOBEPKH
HaHCCEHUA  3HAKA  mOBepkH  (mromba  moBepurens,
HECAHKIHOHUPOBAHHBIN NOCTYM K U3MEHEHHIO HACTPOSYHBIX HapaMeTPOB);
2- nnom6a OTK usrorosuTers;

1- Mecrto HCKJIIOYAIOIIAs

3-0TBEPCTHS JIsT HABECHBIX TLIOMG, YCTAHABTHBACMEIX KOHTPOJIHPYIOLLEH OpraHu3alueit
6.3 TloNOKHTENbHBIE Pe3yIbTaTHI TNOBEPKH O(QOPMIIAIOT BhIAauell CBHIETENLCTRA O IIOBEPKE
YCTaHOBIIEHHO# (hOpPMBEL.

6.4 IIpu oTpunaTeNLHEIX pe3ybTaTax MOBEPKM IpeoOpasopaternedl GpakyloT ¢ Beimadeit
H3BCIICHHS O HEIPUIOJHOCTH € yKa3aHHEM [IPUYHH HELIPATOTHOCTH.



Ipunosxenne A

(Pexomenmyemoe)

[TPOTOKOJI TIOBEPKH Ne
IIpeobpaszoBarenu pacxona SIIEKTpoMarHuTHsle Mactep®ioy Mopens
INpunamnexur
3aB. HOMep

Metomuka mosepxkn MIT 2550-0310-2018 yreepxnena OI'VII «BHUUM um. JLU.
Menneneepa» 20 asrycra 2018 r.

YCIoBHs moBepKy:

- TeMIIEpaTypa OKPYKAIOIIEro Bo3myxa, °C

- OTHOCHUTEJIbHAS BIIAXKHOCTH, %

- aTMocepHoe nasnenue, Klla

- Buenmmmit ocmotp rOJIEH/HEroeH
- Onpo6osanue T'OJIEH/HETOIeH

- Cpezncrea nosepku:

- I1IO (cooteercTryer/ne COOTBETCTBYET)

OrmpenieneHre MeTpOTOrHIECKHX XapaKTepUCTHK

Haumenosanwme B IHanaszoHe | dakTHueckoe Homyctumele npenens: wis KJiacca, %
XapaKTePHCTHKH pacxomos 3HaYeHHe B,BT Ii b2 E 3
OrtHocutensHas OT Zuyun A0 Znj +3 3 +0,5
+2 =
MMOTPELIHOCTE =
PeILHOC CB. 2ot 110 2y +2 43
U3MEpeHHUH oObema +0,25
CB-gnZ o gmam: i I i'2 il
OtHocuTensHas OT Zypx O En +3 +3 5 +0,5
+
HOFPBU.IHOCTL CB.g. IO [ +2 iz -
H3MEPEHHH pacxoma +0,25
P p & CB.Zn2 0 Lyaxc +1 +2 +] 2
,02
OtHoCcUTENBHAS OT Zyyun 1+9.025g ., L 0,025¢,.
TMOrPELIHOCTD 10 0,0258, 51 B e .
npeobpasoBaHus pacxosa i i
B BBIXOZHOI CHIHAJ ¢B.0,025g, +1 +1
MOCTOSHHOI'O TOKa 0 Buake = -
3aknrogeHue o OPUTONHOCTH
(romex/HeroneH)
[ToBeputers - )
Ilonmuce ®.1.0

10



Tabnuna 3uavenuit MEHUMATEHOTO (&wun)> TIEPEXOIHBIX
B 34BHCHMOCTH OT TMAMETPa YCIOBHOTO POX0a (dy) u

ITPUJIOXXEHUE b
(gn1 ¥ gm) © MAKCHMAIBLHOTO (8waxe) pacxomos

KJiacca mpeobpasoBarens

Hy Knace Emun Znepl Enep2 | Bmaxe Ly Knace Emnn Znepl | Snep2 | Swmaxc
5,52 | 0,02 0,033 0,05 5 E,B2 0,48 0,8 1,2 120
B 0,013 0,026 0,043 | 6,5 B 0,26 0,52 0,87 130
5 I 0,0025 0,01 0,02 5 65 I 0,06 0,24 0,48 120
i 0,0025 0,005 0,01 5 i | 0,06 0,12 0,24 120
E 0,0025 - 0,005 5 E 0,06 - 0,12 120
2 0,04 0,4 - 4 2 1 10 - 100
E,B2 0,04 0,067 0,1 10 B,B2 0,72 1,2 1,8 180
B 0,025 0,05 0,0833 | 12,5 B 0,4 0,8 1,33 200
20 r 0,005 0,02 0,04 10 30 r 0,09 0,36 0,72 180
pi 0,005 0,01 0,02 10 I 0,09 0,18 0,36 180
E 0,005 - 0,01 10 E 0,09 - 0,18 180
<) 0,08 0,8 - 8 3 1,5 15 - 150
5,B2 | 0,072 0,12 0,18 18 B,B2 1,2 2 3 300
B 0,04 0,08 0,13 20 B 0,72 1,44 2,4 360
25 r 0,009 0,036 0,072 | 18 100 I 0,15 0,6 1,2 300
I 0,009 0,018 0,036 | 18 Ji§ 0,15 0,3 0,6 300
E 0,009 - 0,018 | 18 E 0,15 - 0,3 300
2 0,15 1,5 - 15 2 2,4 24 - 240
B,b2 | 0,12 0,2 0,3 30 B,B2 1,6 2,67 4 400
B 0,076 0,152 | 0,2533| 38 B 0,9 1,8 3 450
39 iy 0,015 0,06 0,12 30 125 I 0,2 0,8 1,6 400
pi| 0,015 0,03 0,06 30 pi) 0,2 0,4 0,8 400
E 0,015 - 0,03 30 E 0,2 - 0,4 400
32 0,24 2,4 - 24 €] 32 32 - 320
B,B2 0,18 0,300 0,45 45 B,B2 2,28 3.8 5,7 570
B 0,11 0,22 0,367 | 55 B 1,24 2,48 4,13 620
40 r 0,0225 0,09 0,18 45 150 r 0,29 1,14 2,28 570
pil 0,0225 | 0,045 0,09 45 i 0,29 0,57 1,14 570
E 0,0225 - 0,045 | 45 E 0,29 - 0,57 570
2 0,35 3.5 - 35 2 4,6 46 - 460
E,BE2 0,3 0,5 0,75 75 B,B2 4 6,7 10 1000
B 0,16 0,32 0,53 80 B 2,2 4.4 73 1100
50 r 0,038 0,15 0,3 75 200 I 0,5 2 4 1000
Jil| 0,038 | 0,075 0,15 75 I 0,5 1 2 1000
E 0,038 - 0,075 75 E 0,5 - 1 1000
2 0,6 6 - 60 €] 8 80 - 800

11



