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A BHMMAHUE! HA TIPEOBPA30OBATEJIE HAHECEH CHUMBOJI BE3OITACHOCTH,
MPEOYIPEXIAIOIIMA O HEOBXOAUMOCTU OBPAIIATHLCS K PYKOBOJCTBY 1O
AKCIUTYATALIUU, YTOBbI OIIPEJEJNTH XAPAKTEP ITIOTEHIIUAJIBHOM OITACHOCTH
N MEPBI [IPEJOCTOPOXHOCTHU

K cBenenuto motpedureneii. B mpeoOpazoBarene BO3MOXKHBI HE3HAYUTEIIbHBIE CXEMHBIC U
KOHCTPYKTHBHBIE H3MEHEHHSI, KOTOPhIE HE OTPAKEHBI B IKCILUTYaTAI[HOHHOM TOKyMEHTALUN U HE MEHSIOT
TEXHUUYECKUX MMapaMeTPOB PeoOpa3oBaTes.

Cxema QJICKTPHUYCCKAs MPUHIUIIHAIIbBHAA B COCTAB PYKOBOACTBA 110 3KCILTyaTallui HC BXOJUT.
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Hacrodmee pykoBoacTtBo 1o 3kcmiryatauuu (PD) mnpegHasHaueHO [ O3HAKOMIIGHUS C
TEXHUYECKHUMH  XapaKTepUCTUKAMHU, YCTPOMCTBOM U TMPUHIMIIOM paboOThl  MpeodpazoBaTels
M3MEPHUTEIILHOTO YacTOThl TepeMeHHOro Toka E858 (mamee - mpeoOpaszoBaTelnsi), M3rOTOBJIECHHOTO B
cootBeTcTBUM ¢ TY 4227-010-49501860-2004 1 conepKUT TEXHUYECKHUE TaHHbBIE, OMMMCAHUE, METOIUKY
MOBEPKH, YKA3aHUS 110 MCIIOIH30BAHUIO, TEXHUYECKOMY OOCITYKHBAaHHIO, YIIAKOBKE, TPAHCIIOPTUPOBAHUIO
Y XpaHECHHUIO.

Jlo Hauana paboTsI ¢ mpeoOpazoBaresieM HEOOXOIUMO 03HAKOMHUTHCS ¢ HAcTOSIIUM PO,

B PD npunsTh cienytome 0003HauYeHUS U COKPAIICHUS:

OOC — orpunatensHasi oOpaTHas CBSI3b;

[13Y — nocTostHHOE 3aTTOMHUHAIOIIEE YCTPONUCTBO;

®HY — ¢unbTp HKHUX YaCTOT;

LAIT — uudpo-ananorosslii mpeoOpa3zoBaTeb.

1 Onucanue u padbora

1.1 HaznaueHnue

[TpeoOpa3zoBarens mpeqHa3HAYCH IS JIMHEHHOrO mpeoOpa3oBaHUS YacTOTHl NMEPEMEHHOTO TOKA B
YHUPUITUPOBAHHBINA BBIXOHON CUTHAJ MIOCTOSTHHOTO TOKA C JMAIa30HOM H3MCHCHUS:

- or0mo5MA mugtuna ES58A;

- o1 4 1020 MA s tuna E858B;

- or0mo20MA mug tuna E8S58C.

WNudopmanmnio HECET CpeiHee 3HAUCHNE BBIXOAHOTO CUTHATIA.

[IpeoOpa3oBarenb MOXKET NPUMEHATHCS B CHCTEMax aBTOMAaTHYECKOTO pEryjJupoBaHUS U
yIpaBleHUs: 00BEKTOB 3JEKTPOIHEPTETHKH.

[TpeoOpaszoBarens MOXKET padOTaTh B MIECTH JUANa30HAX M3MEPEHUS 4acTOThl. BwIOOp muama3zoHa
M3MEpPEHUST OCYIIECTBISETCS YCTAaHOBKOW BHEINIHMX IIEPEMBIUYEK Ha BXOJBI BBHIOOpa TUana3oHa WIIH
rojiayeil Ha HUX JIOTHYECKUX YPOBHEN Ipu paboTe B pexXUMe TUCTAHIIMOHHOTO YIIPABIICHUS.

ITpeoOpa3oBarens sBiseTCsA U3AEINEM TpeThero nopsaaka mo 'OCT 12997-84.

[TpeoOpa3zoBarenh H3TOTOBISIOT CIEIYIONINX BAPHAHTOB:

- 1 - c HoMMHaNBHBIM HampsbkeHueM u3mepsiemoit nenu 100 B;

- 2 - C HOMUHaJBbHBIM HanpsKEHUEM u3mepsieMon nenu 220 B.

[Tutanune npeoOpazoBaTensi OCYIIECTBISCTCS OT U3MEPSEMOM LIETIH.

[TpeoOpaszoBarens BHITOIHEH 0€3 raTbBaHUYECKON CBS3H MEXKAY BXOIHOW U BBHIXOJIHOM IICTISIMH.

[TpeoOpa3oBarenb BBIONHEH B KOHCTPYKTHBHOM HCIOJHEHHH, OOECIIEYMBAIONINM BO3MOXKHOCTB
KperuieHus Ha peiiky MoHTaxknyto TH-35 TTOCT P M3K 60715-2003 win HENOCpEeACTBEHHO HA MaHENb.

[To 3ammiieHHOCTH OT BO3ACHUCTBHUA OKpYKalIieid cpenbl mnpeoOpa3oBaTellb COOTBETCTBYET
oObikHOBeHHOMY HcnionHeHnto. Crenenu 3amuthl [PO0 mo T'OCT 14254-98 (MK 529-89).

[To ycToHuMBOCTM K BO3JECHCTBHIO TEMIEPATypbl U BIIAXHOCTU IpeoOpa3oBaTeslb OTHOCUTCS K
rpymre C4, 1m0 yCTOMYMBOCTH K BO3ACHCTBHIO arMocepHOro naBieHus - Kk rpynmne Pl
o 'OCT 12997-84.

Bun xkmumatnueckoro ucnonnenus Y XJI3.1 mo I'OCT 15150-69.

PaGouue ycnoBusi npuMeHEHUS:

- TEMIIEpaTypa OKpy’Karolero sosayxa, °C........... ot munyc 40 o 60;

- BEpXHEE 3HAYECHHE OTHOCUTEJIHHOW BIIAXKHOCTH

Bo3ayxa npu temmeparype 35°C 6e3 KOHACHCAIuu

)3 €21 3 7 VTN 95;

- atMmocdepHoe naBnenue, klla (MM pT. CT.)........... 84-106 (630-800).
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[To ycTOHYMBOCTH K BO3JCHCTBHIO CHHYCOWIAIBHBIX BHOpAIii MpeoOpa3oBaTeilb COOTBETCTBYET

rpynne N2 o 'OCT 12997-84.

HopmanbHble yciaoBus IpuMeHeHus ipeoOpa3oBaTelis NpuBeAeHbI B Tabaue 1.

Tabmuma 1
Hopmanbsnoe JlonyckaeMoe OTKJIOHEHHUE
3HaYCHHE OT HOPMAJIBHOTO 3HAYCHUS
Brnusitomas BennunHa
(HOpMasbHas
00J1acTh 3HAUCHHIA)
Temnepartypa okpyxarouiero sosayxa, °C 20 +5
OTtHocuTeNnbHAsI BIAXKHOCTh BO3AYXa, %o 30-80
Atmocdeproe nasnenue, klla (MM pT.cT.) 84 — 106
(630 —800)
[TonoxxeHue Jlroboe
Bremnee MarHuTHOE 10JIE MarnauTHO€ noJie
3emun
Hanpspkenue BxogHoro curana, B
E858A1, E858B1, E858C1 100 +2,0
E858A2, E§58B2, EQ58C2 220 +4.4
dopma kpuBod mepeMeHHoro HampsbkeHus | CunycoupanbHas | KoaddunueHT nckakeHus

BXOAHOI'O CUIrHaJIa

CI/IHYCOI/II[ELHBHOCTI/I HC
ooitee 5%

[Tpumep 0003HaUEHUS TpeoOpa3zoBaTes:

[TpeoOpaszoBarens E§58 A1 TVY 4227-010-49501860-2004

VYci10BHOE HaUMEHOBAaHUE TUIIA

[{udpoBoe 0003HaAUECHNE BapHaHTa:
1 — c HomuHanBHBIM HamnpspkernueM 100 B
2 — c HOMUHQJIbHBIM HanpsbkeHuem 220 B
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1.2.1 TlpeoOpa3oBarenb obOecrieurBaeT JMHEWHOE NPeoOpa3oBaHUE YacTOTHl IEPEMEHHOTO
BBIXO/IHOM CUTHAJI TOCTOSIHHOT'O TOKA B COOTBETCTBUU C TAONUIIEH 2.

TOKa B

TaoOmnuua 2
Tum, HomunansHoe Jnana3zoHbl Huanazon u3meHenus | ConmpoTuUBIICHHE
BapHaHT HanpsHKeHUeE U3MEPEHUs BBIXOJHOTO TOKa, MA | Harpy3ku, OM

n3Mepsemon nenu, B | gacrorsl, I'1g

E858A1 100 49 - 51
E858A2 220 48 - 52 0-3 0 -3000
E858B1 100 45 - 55
85882 220 59 - 61 4-20 0-300
E858C1 100 58 -62
F358C2 220 55 - 65 0-20 0-500

1.2.2 JInana3oH U3MepeHUs 4aCTOThl yCTAaHABJIMBAETCS BHELITHUMU IIEpEMbIYKaMH Ha BXOAaxX BBIOOPa
JManazoHa WM ToJaueil Ha HHUX JIOTMYECKUX YpOBHEH mnpu paboTre B peXHMME AMCTAHIIMOHHOTO

ynpasneHusi. CocTOsSHUS BXOI0B BbIOOpaA inana3oHa COOTBETCTBYIOT Tabaue 3.

Tabmuia 3
Junamna3oH usmepeHus CocTostHuE BX0JI0B BEIOOpA AMana3oHa
YacToTHI, I'11 Konraxkr 5 Konrakr 6 Konrakr 8
49 - 51 0 1 1
48 - 52 1 0 1
45 — 55% 1 1 1
59 - 61 0 1 0
58 - 62 1 0 0
55-65 1 1 0

* OCHOBHOM OHAIa30H

[Tpumeuanue - CocrostHue “1” - KOHTaKT CBOOOTHBIN MIIM HAa HETO MOIaHO HATIPSHKEHNE BBICOKOTO
JIOTMYECKOT0 YPOBHSI OTHOCUTEIBHO KOHTAKTa 7; CcOCTOsIHUE “‘0” - KOHTAKT COEIMHEH C KOHTAKTOM 7
WJIM Ha HETO NOJIaHO HaNPsKEHUE HU3KOTO JIOTHYECKOT0 YPOBHSI OTHOCHTEJIBHO KOHTAKTa /7

1.2.3 DnexTpudeckue mapameTpbl BXOJI0B BpIOOpa Juana3oHa MpUBEAeHBI B Ta0IuUIIE 4.

Tabnuna 4
HanmenoBanue mapamerpa 3HaueHue IIpumeyanue
HEe MeHee | He bojee

HamnpsbkeHne Ha BXxoze NpU Pa3sOMKHYTBIX
koHTaktax (Ub), B 4,8 5,2 OTHOCUTENBHO KOHTAKTa 7
BxonHoe HanpskeHHEe HU3KOTO JOTHYECKOIro
ypoBHs, B -0,3 0,8 OTHOCHUTENILHO KOHTAKTa 7
BxonHoe HanpsikeHHE BBICOKOTO
JIOTHYECKOI0 YPOBHsI, B 2,4 Ub+0,3 OTHOCHUTENBHO KOHTAKTa 7
BxonHoM TOK HU3KOTO yPOBHS IIpu BXOTHOM HaNpsKEHUU
(BBITEKAIOMNI), MA 0,4 HU3Koro ypoBHs 0,4 B

JlononHuTenbHass MHGOPMAIMs MO MPUMEHEHHUIO NpeoOpazoBaTelss B PEXHME AUCTAHLIMOHHOTO
yIIpaBJICHUS IPUBEACHA B IPWIOKEHUH A.
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1.2.4 ITpenens! nonmyckaeMoil ocHOBHOM norpemtHocty + 0,02 % HOpMHpYIOIIETO 3HAUYEHUS.

3a HOpMHpYIOIIEE 3HAUEHUE MPUHUMAETCS KOHEYHOE 3HAUEHHUE JAMala30Ha M3MEPEHMsI YacTOTHI
BXOJJHOT'O CUTHaJa.

1.2.5 Bpewmsi yctaHOBIIEHHS paboyero pexuma rociie BKIIOUeHuUs ipeoOpa3oBateris He 6onee 15 MuH.

1.2.6 Ilpenensl nomyckKaeMmblX JOMOJHMUTEIbHBIX IIOIPEHIHOCTEHN, BBI3BAHHBIX BO3EHCTBHEM
BIIUSIIOLIUX BEJIMYMH, IPUBEIEHBI B TaOIuULE 5.

Tabmuua 5
HanmenoBanue u pa3mMepHOCTb 3HaueHue Biusromient | Ilpenen nomyckaempix
BIIUSIONICH BEIINYMHBI BEJIMYNHBI 3HAYEHUN
JIOTIOJIHUTEbHON
IIOTPEIIHOCTH, Yo
Temneparypa okpy:xaroriero Bozayxa, °C | or munyc 40 1o 60 + 0,02 Ha xkaxzasie 10°C
OTtHocuTeNnbHAs BIAXHOCTh BO3AYyXa, %o 95 npu Temneparype 20°C | = 0,02

95 nipu Temneparype 35°C | £0,04

BHemrnee oqHOpOHOE TTEPEMEHHOE
MAaTrHUTHOE mOoJie 4acTOThl 45 - 65 '

HaNpsHKEHHOCTHIO, A/M 400 + 0,04
Harnpsixenue BXoaHOro curxana, B
E858A1, E&58B1, E858C1 85-115 +0,01
E858A2, E858B2, E858C2 187 - 253 +0,01

1.2.7 Bpemsi ycTaHOBIEHHsS BBIXOJHOTO CHTHaJa MPU CKAYKOOOPAa3HOM H3MEHEHMHM YacCTOTHI
BXOJIHOTO CUTHaJla BHYTpPH Jnana3oHa uaMepenuii He 6onee 0,5 c.

1.2.8 Bpemsi ycTaHOBIEHHS BBIXOJHOTO CUTHAja MPU JUCTAHIIMOHHOM IMEPEKIOYEHUH TMana30HOB
M3MEPEHHS 9acTOThI He Oouee 0,5 c.

1.2.9 IIpeobpazoBarens cooTBeTcTBYET 1.2.4:

— IO UCTEYCHNH BPEMEHH YCTAHOBJICHHS pab0yuero pexuma He3aBUCUMO OT MPOJOJDKUTEIILHOCTH pabOThI;

— MIPY U3MEHEHUH COTIPOTHUBIICHUS HATPY3KU B COOTBETCTBUU C TaONUIIEH 2;

— IpY 3a3€MJIEHUU OJTHOTO U3 BBIXOJHBIX KOHTAKTOB;

- TIPY BO3/ICHCTBUM CHHYCOMAANBHOM BUOparmu yactotoit ot 10 1o 55 I'u ¢ ammmurymoit emerennst 0,35 M.

1.2.10 AMruutya myibcanuii BBIXOAHOTO Toka He 6ornee 0,2% KOHEYHOro 3HaYEeHHS BHIXOAHOTO TOKA.

1.2.11 IlpeoOpa3oBaTeib B T€UEHHUE 2 4 BBIAEPKUBACT NEPErPY3KY BXOJHBIM HANpPSKEHUEM, PAaBHBIM
120% HOMHHAIBHOTO 3HAYECHUS.

BrixoaHOM TOK Mpu nieperpy3kax JoKeH ObITh He Ooee:
- 5,5MA nmiug tuma ES58A;
- 21 MA s tunoB E858B, E858C.
1.2.12 IIpeobOpazoBareinb BBIAEPKUBACT KPATKOBPEMEHHBIC TIEPETPY3KH BXOAHBIM CUTHAJIOM:
— 9 ynapoB HampshKeHHEM, MpeBbIarmuM B 1,5 pa3a HOMUHAIbHOE HAMpPSKEHHWE BXOIHOTO
curHana, JiuurenbHocThio 0,5 ¢, ¢ uatepBaiom 15 c.

1.2.13 TIpeoOpa3zoBaTeinb BbIAEPKUBAET 0€3 MOBPEXKACHUN JUIUTENbHBIN Pa3phbIB LIENH HAIPY3KH.

BrixoHOE HanpspKeHUE TIPU pa3phIBe MU HArpy3Ku He Oomee 25 B.

1.2.14 M3onsusi MeXIy BCEMH LEMSMU M KOPIYCOM; MEXIy BXOJHON M3MEPUTEIHHOU IIETHI0 U
BBIXOJIHOU IETIBbI0; MEXKAY BXOAHON M3MEPUTEIHHOM IIETIbI0 U BXOAaMHU BBIOOpa IMarna3oHa BhIJCPKUBAET
B T€UeHHE | MUH JeiiCTBHE MCIBITATEIbHOIO HANPSDKEHUS MIPAKTHUYECKU CUHYCOMIATIBHOW (POPMBI 4aCTOTOM
or45 no 65 T';

— 2,5 xB (cpennee kBagpaTuueckoe 3HaU€HNE) B HOPMAJIbHBIX YCIIOBUSX PUMEHEHHUS;
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— 1,5 kB (cpenHee KkBaJapaTHMYeCKOE€ 3HAUYEHHE) B YCJIOBUSAX BEPXHETO 3HAUYEHUS OTHOCUTEIBHOU
BJIAKHOCTH NIPH TEMIIepaType OKpy:karolero sozayxa 35°C.
1.2.15 DnexTpudeckoe CONpOTUBIICHNE U30JIALMU Lienel, yka3aHHbIX B 1.2.14, He MeHee:
—40 MOM - B HOpMaJIbHBIX YCIIOBUSX;
—10 MOwMm - npu temnepatype 50°C 1 OTHOCUTENIBHOM BIa)KHOCTH Bo31yXa He 6oiee 80%;
— 2 MOw - nipu Temniepatype 35°C 1 OTHOCUTEIIBHON BIIAXXHOCTH Bo3ayxa 95%.
1.2.16 MotHOCTE, TOTpebisieMas 0T U3MEPUTENBHOI 11eH, He Oosiee 2 B-A.
1.2.17 I'abaputnbie pazmepsl 70x80x77 Mm.
1.2.18 Macca ue 6oiee 0,5 kr.

1.3 CoctaB

1.3.1 OGmwuit Bua npeoOpa3oBatesis NPUBEJEH B IPUIOKEHNH b.

[TpeoOpa3oBaTesib COCTOUT U3 CIAEAYIOMINX OCHOBHBIX YacTEeH:

— KopIyca;

—  KPBILIKH;

— TpaHcdopmaropa;

— IIJIaThl I€YaTHOM;

— (uxkcaropa.

KoHTaKThbl, yCTaHOBJEHHBIE Ha KpBIIIKE, O0ECIEYMBAIOT KPEIUIEHWE IUIaThl M AIEKTPUUYECKOE
COEIMHEHHE NEYaTHBIX POBOJHUKOB C MOABOIALIMMH POBOIAMH.

Kppliika KpenuTcst K KOpIyCy IpH MOMOIIHU YETHIPEX CAMOHAPE3HbIX BUHTOB.

®duxcaTop, B 3aBUCUMOCTH OT BapuaHTa yCTaHOBKH, 00€CIEUMBAET KpEIJIeHUE Mpeodpa3oBareis K
LIMHE WU ITaHEIH.

1.4 YcrpoiictBo u padora

1.4.1 TIpeoOpa3oBarenb OTHOCHUTCS K YyCTpoiicTBaM ¢ Lu(poBoil 00paboTkoil curHanma. PabGorta
npeoOpas3oBareisi  OCHOBaHAa HAa HW3MEPEHUM IME€pHOJa BXOJHOTO HAIpPSHKEHUS C  IOCIETYHOIINM
peoOpa3oBaHuEM B pe3yJIbTaT, IPONOPLUOHAIBHBIN YacToTe.

Cxema ¢yHKIMOHANbHAs TpeoOpa3zoBartess NpUBeIeHa Ha pUCyHKe 1.

OCHOBHBIMH y37IaM{ SIBJISIFOTCSI MCTOYHHUK ITUTaHUS, U3MEPUTENIbHAsl YacTh, BBIXOJHOM COMIACYIOIIMI
kackaa ¢ ®HY. MzmeputenbHast yacTh MpeoOpa3oBaTeisl BBIMOIHEHA HA MUKPOKOHTPOJLIEPE.

1.4.2 TIpeoOpa3zoBaTenb paboTaeT CISTYIONTUM 00pa3oM.

BxonHo#lt curHanm u3MepseMOHW 4acTOTHI MOCTYNaeT Ha NEepBUYHYI0 OOMOTKY CETEeBOIO
TpaHncopmaropa. [lynscupyromiee ¢ u3mepsemoii yactotoit Hanpsbkenue Ul cHumMaercs ¢ 0HOTO Ijieua
BBIIPSIMUTEIBLHOIO MOCTa UCTOYHMKA NMUTAHUS U 4yepe3 pe3ucTop R2 u orpaHnuuTesb NoJaeTcsi Ha BXOA
aHaioroBoro kommaparopa MukpokoHTpoiiepa (Usign). BBIXOOHBIM — CHUTHaJIOM — KoMIlapaTopa
yHOpaBIISIeTCs CUYETYMK, HA CUETHBIH BXOJ KOTOPOrO MOCTYMAlOT HMIYJbChl TAaKTOBOW dYacToThl f,
(opMHUpyeMble TAKTOBBIM I'eHEPaTOPOM MHKPOKOHTPOJLIEPA.

CyeTunk NOJICYMTHIBAET YHMCIIO HMITYJIBCOB Nj , NPUXOJAIIMX 3a HMHTEPBAl BPEMEHHU t; MEXAy
nepenagaMu BbIXOogHOro curHaiza komnaparopa Ucomp (cM. pucyHok 2). Kaxngoe 3HadueHue nj
CYMMHPYETCSI C IPEABIIYIIUM 3HAYEHUEM Nj.| , B PE3YJIbTATE NOMydaeTcss YUCI0 Nj UMITyJIbCOB TAKTOBOU
4acTOThI, YKJIaIbIBAOIIMXCS 3a IEPUOJ BXOJHOTO curHana Tj:

Ni=T;-f, (1)

Ni=n;+nj;. (2)
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Usign
2 YpoBeHb orpaHnyeHuns
// \\ [lopor komnapaTopa
t
Ucomp
t

to| t1 t2 t3 t4 t5
n0| n1 n2 n3 n4 n5

12

T3

T4

15

Pucynok 2

ITo u3mepeHHOMY 3HaueHUIO N; pacCUMTHIBAETCS MTHOBEHHOE 3HAUEHHUE YacTOTHI fj:
f,=1f, /N;. (3)

[Tockonpky TakTOBasi 4yacToTa f, MHKPOKOHTPOJJIEPOB MOXKET HU3MEHATHCA OT OJK3EeMIUIsIpa K
3K3EMIUISIPY, NIPU PACUETE UCTIONb3YETCS 3HAUCHHE

fo = for + AL, 4)

rae f. — «3TaJOHHOE» 3HaYeHHEe TAaKTOBOW 4acTOThI, paBHOE 8,000 MI'11;
Af, — OTKJIOHEHHE peaTbHOTO 3HAYEHHUST TAKTOBOW YaCTOTHI OT «ITAJIOHHOTOY.

3HavueHne mapameTpa Af, wu3MepseTcs MNpU HACTPOMKEe mMpeoOpa3oBaTesi W 3aHOCHTCS B
HHEProHE3aBUCUMYIO MAMATh MUKPOKOHTpPOJLIEPA.

[Mudposoe 3nHauenue N(fj), COOTBETCTByIOIIEE MIHOBEHHOMY 3HAUYEHHUIO 4YacTOTHI fj, MOCTymaeT Ha
MporpaMMHO peann3oBaHHBIN IUdpoBori PHY, Ha BhIXOHE KOTOpOoro obOpasyercst 3HaueHHe N(f),
COOTBETCTBYIOIIEEC YCPEAHEHHOMY 3HAYEHHUIO YaCTOThI BXOJAHOro curHaina. [loctosisnnas Bpemenn ®HY
BbIOpaHa Takod, yToObl coBMecTHO ¢ aHajgoroBbiM ®HY BBIXOAHOrO Kackasa o0ecreuuBaloCh BpeMs
YCTaHOBIICHHSI BEIXOIHOTO CUTHaNa mpeoOpaszoareins okoio 0,45 c.

HNanee 3nauenue N(f) moaBepraeTcs HOPMHUPOBAHUIO B COOTBETCTBHHU C BBHIOPAHHBIM JIUAMA30HOM
M3MEpPEHUs YaCTOThI; OJYUYEHHOE B pe3yJibTaTe 3Toro 3HaueHne Npac nocrynaer Ha LIAIL

HopmupoBaHnue npou3BoguTCs B COOTBETCTBUM C BBIPa)KEHUEM

Npac = (N(f) - N1) - N2, (5)

rane N1, N2 — nmoctossHHBIe KO3((DUIIMEHTHI, 3aBUCAIIUE OT JHUAINla30Ha U3MEPECHHS MPeoOpa3oBaTess u
xpansmuecs B [13Y MukpokoHTposiepa.
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3nauenus koapdrmieHToB N1, N2 ynoenerBopsitor yenoBusiM: Npac (f < fy) = 0; Npac (f = f) = Nmax;
Npac (f, £ f < f.) = Nmax - (f — fp)/( fe — ), tne fp, f — HavaTbHOE M KOHEYHOE 3HAYCHHUS YaCTOTHI
BHIOPAHHOTO IHAMA30Ha M3Mepernst; Nmax — MakCHMalbHOe BxojHoe 3HaueHue LIATL, pasroe 2 — 1.

HAIl npennasHadueH st JUHEHHOTO TMpeoOpa3oBaHMs TOJaBaeMOro Ha Hero kojma Npac B
HanpspkeHrne Upac, KOTOPOE 3aTeM MOCTYIAST Ha BRIXOJHOW COTJIACYIONTUH KacKa.

ITAIT BBIMOJIHEH MO KJIACCHYECKOM CXEeM€ CUrMa-IelbTa MOAYJISTOpAa M COCTOUT M3 MPOrPAMMHO
peaM30BaHHBIX CyMMaTOpa, MHTErpaTopa U Kommnaparopa. BxoaHoit ko Npac MOCTynaer Ha CyMMarop,
W3 ero 3Ha4yeHHsl BbIUMTAeTcsi Hekoropas BenmuuuHa (Np wiam Np, B 3aBUCUMOCTH OT COCTOSIHHS
koMmmaparopa). [lonydeHHoe B pe3yibpTare BRIYUTaHHS 3HaueHHE Ng MM0IaeTCs Ha BXOJA MHTETPaTopa, Tie
HaKaIIuBaeTcsl (CyMMHPYETCS C yXKe XpaHSAIIMMCS B WHTETPATOpe 3HAYCHHEM), 00pa3ysl BBIXOJIHOE
3HaueHue wuHTerparopa Nij,. Kommapatop cpaBHMBaeT Nj,; C TMOpOTOBBIM 3HadcHWEM Ny, H, B
3aBUCHMOCTH OT pe3yjibTaTa CpaBHEHUS, U3MEHSET CBOe cocTosiHue. [Ipu 3TOM KoMmapaTop ymnpasiseT
KMOII-cTpyKTypoii BBIXOJHOTO MOPTa MUKPOKOHTPOJIIJIEpa, MOAKII0YAs BHIXOJHYIO MIMHY JHUOO0 K IITHMHE
nmutanus (Ucc), 0o Kk 001eMy mpoBoOIy.

LIAII paGoTaeT B TUCKpETHBIE MOMEHTHI BPEMEHH, C MHTEPBAJIOM JUCKpeTH3auuu T4 okono 32 MK,
U npezacTaBisieT codoit cucremy ¢ OOC, koTopasi MOAIEPKUBACT YCPEIHEHHOE 32 JJOCTATOYHO OOJIBIION
nepuon Bpemenu (Tij, >> Ty) 3HaYeHWE Ha BBIXOJE WHTETPATOPAa PABHBIM TOPOTY CpabaThIBaAHHS
KOMIIapaTopa:

1 t+ Tint
Nintavr = --—-- j Nint dTg = N (6)
Tint t

ITycte K 4 — cpennmii 3a mepuon Tiy KO3(QQHUIMEHT 3amojJHEHHsST HMMITYyJIBCOB Ha BBIXOJE
KOMIIapaTopa:

Kave = 1/Q avr, (7)

rac Q ayr — CPCAHAA CKBAXKHOCTh UMITYJILCOB Ha BXOJ€ KOMIIapaTopa.
MoxHo II0Ka3aTh, YTO Ha UHTCPBAJIC Tint BBITIOJIHACTCS YCJIOBHUC

G P , ®)

U cpenHee 3a unrepnan Ti, Hanpsbkenue Ha Bbixoae LIAIL:

Npac - NL
UDAC =Ucc - (1 I ittt ), (9)
Nu - NL

TO €CTh MPOMOPIMOHATBEHO BXOAHOMY Koy LIAIl 1 nMHENHHO OT HEro 3aBUCHT.
Hamnpsixenne ¢ Beixoma LAII moctymaer Ha BbIXOOHOHM cornmacyroomuii kackag ¢ ®HY, rae

CTIaKUBaeTcsa M mpeolOpas3yeTcsi B BBIXOAHOM TOKOBBIA CUT'HAJ. BeIpakeHue AJisi BBIXOJHOTO TOKA UMEET
BU]L

Lout = Toutn + (Iout‘e - Iout‘b) : (f_ fb)/( fo — fb)a (10)

10
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rane  Iouth, loute — HayalmbHOE M KOHEUYHOE 3HAUCHHUS [JUana30Ha M3MEHEHHS BBIXOJHOTO TOKa
npeodpas3oBaress.

Koaddummentst Ny 1 N ycranaBiauBaroTcst Tak, 4ToObI BBIXOJIHON TOK MPeoOpa3oBaTelis IPHHUMAIT
3HAYCHUsI, paBHBIC:

- HadYaJIbHOMY 3HAYCHHIO AHAIIa30HA UBMCHCHUA IIPpU NDAC = 0;

- KOHEUHOMY 3HAYCHHWIO JMANa30Ha nm3MeHenns  1pu Npac =2'* — 1.

3nayenus kodpduumentoB Ny wu  Np 3anuchBaloTcs B HEPrOHE3aBUCUMYIO  MaMSTh
MUKpPOKOHTpOJUIEpa IPU HacTpoiike npeodpas3oparens. Hactpoiika BeeTcs 3J€KTPOHHBIM CIIOCOOOM, JUIS
4ero Ha IEeYaTHOM IUIaTe NPeLyCMOTPEH TEXHOJOTHYECKHH Pa3bEM, 4yepe3 KOTOPBIM MHUKPOKOHTPOJLIED
BeIET OOMEH JJaHHBIMHU C anmnapaTypou.

Jlnst cTabunu3any HalpsDKeHUs MUTaHUS MUKpOKoHTpoiuiepa Ucc MpUMEHSETCs NMperu3HOHHas
cxema.

1.5 MapkupoBka 1 njioMOMpoBaHHue

1.5.1 Ha kpsblike nmpeoOpa3oBarens HaHECEHBI:

— HaMMEHOBAHHWE M YCIIOBHOE 0003HAUYEHUE MPeoOpazoBaTels;
—  TOBApHBIA 3HAK MPEIIPUATHI-U3TOTOBUTEIS,

— JMana3oHbl U3MEPEHUS YaCTOThl BXOJHOI'O CUTHAJIA;

— HOMHUHAJIbHOE 3HAYE€HHUE HAIPSDKEHHs BXOJJHOIO CUTHAJIA;

— KaTeropus U3MEpEHMUI;

— JMamna3oH W3MEHEHHS BBIXOHOTO TOKa;

— JMana3oH U3MEHEHHMs CONPOTHUBIICHUS HArpy3KU;

— npezen (1o MOYJII0) I0IMYCKaeMOl OCHOBHOM MOTPEIIHOCTH;

— CHMBOII ;

— 0003HaYeHHEe HOMEPOB, MOJIAPHOCTH U Ha3HAYCHHSI KOHTAKTOB;

— 3aBOJICKOI HOMep U 4yepe3 aeduc nociaeanue mudpsl Toga U3rOTOBICHUS;

— 3HAaK YTBEP)KJIEHUS THIIA;

— gHaamuchk «Cnemano B Poccuny.

1.5.2 IInomOupoBanue npeodpazoBaTens MpousBoanuTcs Mactukoil outymuoit Nel FOCT18680-73 B
OJIHOM M3 YETBIPEX MECT KPEIUIEHUS KPBIIIKU K KOPILYCY.

1.6 YnakoBka

1.6.1 TIpeoOpa3oBaTenb MOCTABIACTCS B TPAHCIIOPTHOM Tape.

1.6.2 B TpaHCTIOPTHYIO Tapy BKJIAJBIBAETCS MAKET U3 MOJIMITUICHOBOH TIIEHKH C JOKYMEHTAIUEH:

- PYKOBOJCTBO IO 3KCIUTyaTaluu (OJUH JIK3eMIUIAp Ha Kaxaple 50 mpeoOpas3oBareneil wiM Ha

OTJIENbHYO [TOCTABKY );

- YIaKOBOYHBIM JIKCT.

1.6.3 TIpeoOpa3oBaTens ynakoBaH B MHANBUAYAIbHYIO YIIAKOBKY C KOHCEpBaIlMel Mo BapuaHTy B3-
10 I'OCT 9.014-78.

BHyTph ynakoBKH BJIOKEH MACIIOPT.

11
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2 UcnoJb30BaHue IO HAZHAYECHHUIO

2.1 DkceniryaTaliMOHHbIC OTPAHNYCHHUS

2.1.1 IpeoOpa3oBarens HE MpeIHAa3HAYEH U PadOTHI B YCIOBHUAX B3PHIBOOIIACHOM M arpecCUBHOM
Cpenbl.

2.1.2 Tlpu pabote mnpeoOpa3oBaTesib HE NOJKEH MOJBEPraThCsi BO3JACHCTBUIO MPSIMOTO HAarpeBa
UCTOYHHMKAMU TeIuia 10 Temneparypsl 6oiee 50 °C. B nmomenieHnn He T0JKHO OBITh PE3KUX KOJICOaHUMH
TEMIEpaTyphl, BOJIM3M MeCTa yCTAaHOBKHM MpeoOpaszoBareneil HE MODKHO OBITh MCTOYHHKOB CHIIBHBIX
OJICKTPOMArHUTHBIX TTOJIEH.

2.2 [loAroTOBKA K MCIOJIH30BAHUIO
2.2.1 Tlocme momyueHus TmpeoOpa3oBaTeNisi CO CKiIana yOSAWThCS B IEITOCTHOCTH YIIAKOBKH.

PacnakoBate. BbIHYTH mpeoOpa3oBarenb, MPOU3BECTH BHEMIHUNH OCMOTp, yOEOUThCS B OTCYTCTBUHU
BUIMMBIX MEXaHUUECKUX MOBPEXKICHUN U HATMUYUU KOMIUIEKTHOCTH COTJIAaCHO Tabnuie 6.

Tabauia 6
HaumeHnoBaHue O06o3Hauenue Koa.
[TpeobpasoBarenb 1
[TpeoOpaszoBarens H3MEPUTEITHHBINA YaCTOTHI
nepemeHHoro toka E858. Ilacnopt 49501860.3.006 T1C 1 5x3*

[IpeoOpa3oBaTens H3MEPUTEIBHBIA YaCTOTHI
nepemeHHoro Toka E858. PykoBozacTeo 1o

SKCIUTyaTalluu 49501860.3.006 PO 1
YnakoBKa MHIMBUAYaJIbHAsS 1
dukcaTop [ **

* [Ipunaraercst K KaxasiM 50 mpeoOpazoBaTessiM UIIH K OTIEIBbHOM MOCTaBKe
** YcTaHOBJIEH Ha KOpITyce Tpeo0pa3oBarTes

2.2.2 TlpoBeputh uMH(pOpPMAINHIO, TPUBEICHHYIO Ha IIWIBAWKE MpeoOpa3oBaTeNsi Ha COOTBETCTBHUE
TpeOyeMbIM MapaMeTpam.

2.3 Ucnoan3oBanue

2.3.1 Bce paboThl MO MOHTaXYy M 3KCIUTyaTallMM TPOW3BOJUTH C COOJIOJEHHWEM JIEHCTBYIOIINX
IpaBuiI, 00ecreuynBaroIuX 0e30macHoe 00CIyKUBaHUE U HKCIUTyaTalUIO 3JIEKTPOYCTaHOBOK.

2.3.2 Pa3meTKy MecTa KpeIuleHusi mpeoOpas3oBaTelisi Ha OOBEKTE MPOU3BOIUTH B COOTBETCTBHH C
puioxkenueM B.

2.3.3 YcraHoBka npeodpa3zoBare/isi HA 00bEeKTe

2.3.3.1 Kperuienue mpeoOpa3oBatensi HaA peilKy MOHMANCHYI0 TIPOU3BOJIUTHL B COOTBETCTBHH C
pucynkoMm B.1.

YcranoBuTh (hUKCATOp Ha KOPIYC MpeoOpa3oBaTelisi, MPU ATOM 3aliesika pukcaropa J0HKHA YETKO
3aKCUPOBATHCS 32 BBICTYN Kopmyca. 3aUMKCHUpOBaTh BEpXHHE BBICTYIIBI KOpIyca Ha Kpaw PEeHKU |
ITaBHBIM ABUXKCHUCM HAXKAaTh Ha KOPIIYyC O0 (1)I/IKCEH_[I/II/I HHUKHUX BBICTYIIOB.

12
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Kpemnenne mnpeoOpa3oBarenss Ha peiKy MOHTAXHYIO JOINYCKAaeTCS B JBYX IIOJIOKEHUSX: TpPH
KpeIUICHUH peWKH Ha TOPU30HTAIBHYIO IJIOCKOCTh M BepTUKalbHylo. [Ipu kperuieHun peliku Ha
BEPTUKAJIBHYIO TUIOCKOCTh MEPEKOC €€ OT TOPH30HTAILHOTO MOJIOXKEHUS He TOJDKEH ObITh Oonee 15°.

2.3.3.2 Kpennenue npeoOpa3oBatessi Ha naHenb TPOU3BOINTHh B COOTBETCTBUH C PUCYHKOM B.2.

Jnst yctaHOBKM TipeoOpazoBaTenss HEOOXOAUMO AEMOHTHPOBATh (UKCATOP C KOPITycCa, MCIOIb3Ys
JUISL 3TOTO CIIEUAIbHYIO BBIEMKY Ha KOpITyCE.

Kpennenue ¢ukcaropa Ha MaHenb MPOM3BOAMTH IBYMSI KPENEKHBIMU H3JENHMSIMH C AUAMETPOM
4 mm. Kpenexuble u3nenusi HE TOJDKHBI BBICTYINATh 3a IJIOCKOCTh YCTAHOBKU IpeoOpas3oBartess Ha
¢ukcarop.

[Tpu ycranoBke npeoOpa3oBatelnis Ha (PUKCATOP HEOOXOAUMO MPETYCMOTPETh Ha OOBEKTE MECTO HE
MeHee 15 MM 1o mepBoHAYATBHYO (PUKCAITUI0 TPEoOpa3oBaTesl.

2.3.4 3akpenuThb MOHTA)XXHBIE IPOBOJA BHEIIHEW Pa3BOJAKM B KOHTAKTax COIJIaCHO CXEMe
MOJIKJIIOUEHUS, PUBEICHHON B IPUIIOKeHUU [

2.3.5 Jlna BeIOOpa HYKHOTO AMANa3o0HAa U3MEPEHHUS YacTOTHl HEOOXOIMMO YCTaHOBHUTH BHEIIHIOIO
MEPEMBIYKY B COOTBETCTBHH ¢ Tabmumed 3. [Ipm OTCyTCTBMM BHEIIHEH NEpPEeMBIYKH yCTaHABIMBACTCS
nuanasoH (45 - 55) I'n.

2.3.6 [IpoBepUTh COOTBETCTBHE BHIXOJHBIX MAapaMeTPOB MCTOUYHMKA CHUTHANA BXOAHBIM MapaMeTpam
npeoOpa3oBarTes U Ka4eCTBO MOHTAXA.

2.3.7 IlonaTe BXOJHOW CUTHAJ Ha MpeoOpa3oBaTesb.

2.4 JlelicTBHS B 3KCTPEMAJBHBIX YCJIOBHAX
24.1 B cinyyae BO3HMKHOBEHMs aBapuUHHBIX YCJIOBUH M peXHUMOB palboThl mHpeoOpa3oBaTelib
HE00X0IUMO HEMEJICHHO OTKIIIOYHUTD.

B xaudectBe CpeacTBa OTKIKOUCHUA IOOJIKCH OBITH MCIIOJB30BaH BBIKIIIOYATENIh HIIH
aBTOMAaTHYSCKHI BBIKITIOUYATEIIb.

13
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Hacrosmuii pazaen ycraHaBIMBaeT METO/IbI M CPEJICTBA MOBEPKU IpeoOpa3oBaTeliei.
Me:XnoBepoUYHbIi HHTEPBAI — 2 roOja.

3.1 Onepanum U cpeaCTBA MOBEPKH

3.1.1 Ilpu npoBeieHNM TTOBEPKHU BBITIOIHSIOT OTIEPALMH U TIPUMEHSIOT CPEICTBA MMOBEPKH,
yKa3zaHHbIE B TabmuIe 7.

Tabmanma 7
HaumenoBanmne | Homep HaumeHoBaHMe ¥ OCHOBHBIE TEXHHUECKHUE XapaKTEPUCTHKU
oreparyu MyHKTA CpEeIICTBA TIOBEPKH
METOTUKH
MIOBEPKH
Buemnnii 3.3.1
OCMOTD —
ITpoBepka 332 Meraommerp M4101/3
COINPOTHUBIICHUS Junanazon mmepsieMbix conpoTusieHni ot 0 10 100 MOwm.
W30JISILUU N3mepurenpHoe HanpsikeHue 500 B
[IpoBepxka 3.33 I'eneparop curnanos nperp3uoHHbIi [13-110
OCHOBHOM Juanazon ot 0,01 'y mo 2 MI' ¢ auckpetHocTsio 0,01 T
IPUBEJCHHON Torpemsocts 3-107f T
MOTPEIIHOCTH BexomHoe Hanpsprenwe 10 2 B
Ycunurens yauBepcanbHbIi Y 7-5 (¢ Tpancdopmaropom 1:19)
Juanazon yactot ot 0 1o 2 MI'u. Koadduments! yeunenus :1; 2; 5; 10.
HomunanbHast BbIXOIHAS MOIITHOCTb Ha iepeMeHHoM Toke 10 Bt
BonsrmeTp yHUBEpcanmbHbIi 1HdpoBoit B7-34A
[penens! n3mMepeHus OCTOsIHHOTO Hanpsbkenus 1B; 10 B
Kiace Tounoctu 0,006/0,002 (rociie kamMOpoBKY O BHEIITHEH Mepe)
Mepa sreKTpryecKoro cornpoTrBieHus oaHo3HauHass MC3007
Homunansaoe 31auenue 100 Om. Knacc Tounoctu 0,002
Marazun conporuBinennii P33
Jwnanazon HomuHaIbHBIX 3Ha4YeHuH 0.1 —99999.9 Om. Knacce Tounoctu 0,2
Bonbr™erp 9545
Koneunoe 3Havyenne quanazona mmepennii 150; 300 B. Kinace tounoctu 0,5
Odopmienue 34 —
pe3ybTaToOB
MOBEPKH

3.1.2 JlonmyckaeTcsi IpuMEHEHUE CPEICTB MOBEPKU, HE MPUBEICHHBIX B IIEPEYHE, HO
o0ecneynBaroIuX KOHTPOJIb METPOIOTHYECKHX XapaKTEPUCTUK C TPpeOyeMOl TOUHOCTBIO.

3.1.3 CpezacrBa OBEPKH JTOJHKHBI OBITH HCIIPABHBI M TOBEPEHBI B OPraHax rocyAapCTBEHHON
WM BEIOMCTBEHHON METPOJIOIMUYECKOM CITyKOBI.

14
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3.2 YcioBHS OBEPKH M NMOATOTOBKA K Heil

3.2.1 Ilpu mpoBeAeHNH TIOBEPKH COOIIOIAl0T HOPMAaJIbHBIE YCIIOBUS, YKa3aHHbIE B Ta0mmIe 1.

3.2.2 TIlepen mnpoBeneHHWEM TIOBEPKHM NIpeoOpa3oBaTelb BBIICPKUBAIOT B  HOPMAJbHBIX
KIIMMAaTUYECKUX YCIOBUSAX HE MEHEe 2 4acoB.

3.2.3 CpenctBa MOBEpKH IOATOTABIMBAIOT K paboOTe B COOTBETCTBUM C TpPEOOBAHHUSIMHU
9KCILTYyaTallMOHHOM JTOKYMEHTAIlU1 Ha HUX.

3.3 IlpoBeneHue NOBEPKH
3.3.1 BHemHuit ocMOTp

3.3.1.1 Ilpu mpoBeneHNH BHEIIHETO OCMOTpPA YCTAaHABIMBAIOT COOTBETCTBHE MPE0oOpa3oBaTelis
CIIEIYIOIHUM TPEOOBAHUSIM:

- OTCYTCTBHE MEXaHWYECKUX TOBPEXKICHUN KOpPIyca, KPBIIIKHA, MPUCOSAMHUTEIHHBIX
KOHTAaKTOB, (pukcaropa;

- HaJIM4HMe Y€TKOU MapKUPOBKH;

- HalIU4yue IMIOMOBI M CBUIETENBCTBA O TOCYAAPCTBEHHOW MOBepKke (IIPH MPOBEICHHUU
MEePUONYECKON TTOBEPKH).

3.3.2 IIpoBepka cCOnpOTUBICHUS U3OJISALUN

3.3.2.1 Ilpu wu3MepeHUU OIIIEKTPUUYECKOTO CONPOTUBIEHUS H3OJSIIMM  MPUKIAABIBAIOT
HCIIBITAaTEIbHOE TIOCTOsIHHOE Hampspkenue (500 £ 50) B mexay coemmHEHHBIMH BMECTE T'PYIIIIaMH
KOHTakTOB: 1 - 2 (BxoaHast uenb) M1 3 -4 -5-6 -7 - 8 (BbIXOAHAS 1IeTIh U LIEMU YIIPABICHUS).

[TokazaHus, OMpENENsImre 3IEKTPUISCKOE COMPOTUBICHHE H30JSIUN, OTCUYHTHIBAIOT IIO
WCTEUYCHUN | MUH ITOCIIE MPUIIOKCHHSI HAPSHKEHUS WIM MEHBIIIETO BPEMEHH, 32 KOTOPOE MOKa3aHUs
METraoMMeTpa MPAKTUYCCKH YCTAHOBSITCA.

3.3.2.2 Pe3ynbTar NMpPOBEPKU CUUTAIOT yIOBJICTBOPUTEIBHBIM, €CIIM 3HAYCHUE COMPOTUBIICHHUS
M30JsUUU cocTaBisieT He MmeHee 40 MOm.

3.3.3 IIpoBepka OCHOBHOM MOTPEIIHOCTH

3.3.3.1 OcCHOBHYI0 MOTPEHIHOCTh OMPENESIOT METOJOM CpPAaBHEHHUS BBIXOJHOTO CHTHAA,
W3MEPEHHOTO0 C TpPHUMEHEHHEeM OOpa3IoBOr0 CPEICTBA HM3MEPEHHS, C pPAaCYCTHBIM 3HAYCHHUEM
MIPU TOYHOM BBICTABJICHUH BXOJJHOTO CHTHAJIA 10 00Pa3lOBOMY CPEIICTBY U3MEPCHHUSI.

3.3.3.2 OcHOBHYIO NOTPENIHOCTh IpeodpazoBatens Y, %, BbIpaKEHHYIO B (hopMe MPUBEIECHHOM,
OTIpeACTISIOT 1o popmyTie
Iout.r - Iout
=--- - 100, (11)
In
rae oyt — AEHCTBUTEIIHFHOE 3HAUYCHHE BBIXOJHOI'O TOKA, MA;

Iout — pacueTHOE 3HaYEHHE BBIXOJIHOTO TOKA, MA;
IN — HOpMHEpYIOIIIEe 3HAYCHHUE BBIXOTHOTO TOKa, MA.
PacuerHpie 3HaUCHUS BBIXOIHOTO TOKA Ha MPOBEPSEMBIX OTMETKAX OnpenelsitoT 1o gopmyte (10).
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3a HOpMHpYyIOIIEee 3HAUCHHE IpeoOpa3oBaTelisl MPUHUMACTCS KOHEYHOE 3HAuCHHE uana3oHa
U3MCPCHUA YaCTOThI BXOJHOI'O CHUI'HAJIa fe. HpI/I OTOM HOPMHUPYIOIICC 3HAYCHUC BBIXOAHOI'O TOKa IN
OTIPEIEIISOT 110 (hopMyJIe

Loute = Toutb
D A , (12)
fe - fb
rae Loutb, lout.e — HAUATBHOE U KOHEUHOE 3HAUEHUS AMANa30Ha U3MEHEHUS BBIXOJHOTO TOKA;
fy, fo — HaYaTPHOE ¥ KOHEYHOE 3HAYCHHMSI YaCTOTHI BEIOPAHHOTO JMAria30Ha W3MEPEHHUS.

3.3.3.3 OCHOBHYIO MOTPEUTHOCTH OMPEACIIAIOT BO BCEX JIMANa30HAX U3MEPEHHUS.

3.3.3.4 [lpu mpoBeAeHUH TEPUOAUYECKON IMOBEPKH JOIMYCKAETCS HAa OCHOBAHUM PEIICHUS
TJIABHOTO METPOJIOTa WM PYKOBOJUTENS NPEANPUATHS MPOBEPKY OCHOBHOW MOTPEIIHOCTU
MIPOBOAMTH TOJILKO JJIs JUAa30Ha U3MEPEHUH, B KOTOPOM HCIIONB3yeTCs MPeo0pa3oBaTeb.

3.3.3.5 Ilpu moAroTOBKE K BHITIOJHEHUIO U3MEPEHUI MTPOBOIAT CIACAYIOIINE PaOOTHI:

- co0uparoT cxemy paboyero Mecta B COOTBETCTBUM C PUCYHKOM 3;

- YCTaHABJIMBAIOT BXOJbI YCTAHOBKH JMANa30Ha B COOTBETCTBUU C TabHIIeH 3;

- yCTaHaBIMBAIOT conpotuBieHue Harpy3ku 2500 + 500 Om mns mpeoOpazoBarenst ES58A1
(E858A2); 250 £+ 50 Om mst mpeodpazosarenst ES58B1 (E858B2, E858C1, E858C2).

516]7]8
ER58x
1[2][3]4

T1

el @ ||

Gl Ul

D

—D

Gl - reHepaTop CUrHAJIOB HU3KOYACTOTHBIH Mperi3HoHHbH ['3-110
Ul - ycunurens yHUBEpCATIbHbIA Y7-5

T1 - Tpanchopmarop (wW2/wl = 19)

PV1 - BonsT™eTp D545

PV2 - BoibT™MeTp yHUBEpCanbHbIiA 1dpoBoit B7-34A

R1 - marasus conporusienuii P33

R2 - mMepa snexTpuyeckoro conpoTusieHust oxHozHauHass MC3007

Pucynoxk 3. Cxema pabodero mecra mo mpoBepke OCHOBHOM MOTPEITHOCTH
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3.3.3.6 Ilpu mpoBepKke OCHOBHOM MOTPEIIHOCTH BHITIOIHSAIOT CJICTYIONINE OTICPALINH:

- Ha mpeoOpa3oBaTeNb MOJAIOT BXOAHOW CHUTHAJI C YacTOTOH, paBHOW CpeaHEMY 3HAUYCHHIO
nuana3ona uamepenuit (50 umm 60 I'n),

- BBIICPKUBAIOT TpeoOpazoBaTelb B TEYCHHE BPEMEHU YCTAaHOBICHHUS paboOdero pexuma,
paBHOro 15 munyTtam;

- YCTaHaBJIMBAIOT MOOYEPEJHO 3HAYEHMs] YaCTOThl BXOJHOIO CHTHajla B COOTBETCTBUU C
Tabnuuei 8, oOpa3noBbIM MprOOpoM PV2 u3MepsIOT MOCTOSHHOE HAIpPsHKEHHE Ha 00pa3lOBOM
conpoTuBieHUH R2 1 ompenenstoT JeiicTBUTENbHOE 3HAUEHHE BBIXOTHOTO TOKa Iy , MA, TIpU Beex
3HAYEHUSIX YaCTOTHI BXOJIHOTO CHTHANA MO Gopmyie

Uout.r
Loty = ==-=-==-=------ 5 (13)

rae  Ugyer — MMOKa3anue odpasmooro npudopa PV2, mB;
R — 3Hauenune o6pasmnoBoro conpotusieHust R2, Owm;

Ta6muma 8
Jlnama3oH u3MepeHus Yacrora PacuerHO€e 3HaYeHNE BBIXOIHOIO TOKA, MA
4acTOThI, 11 BXOJIHOT'O Juis ipeoOpas3oBarTest

curHaia, I'ng E858A E858B E858C

45,00 0,000 4,000 0,00

45,01 0,005 4,016 0,02

47,50 1,250 8,000 5,00

45-55 50,00 2,500 12,000 10,00
52,50 3,750 16,000 15,00

54,99 4,995 19,984 19,98

55,00* 5,000 20,00 20,00

49,00 0,000 4,000 0,00

49,50 1,250 8,000 5,00

49 - 51 50,00 2,500 12,000 10,00
50,50 3,750 16,000 15,00

51,00%* 5,000 20,000 20,00

48,00 0,000 4,000 0,00

49,00 1,250 8,000 5,00

48 - 52 50,00 2,500 12,000 10,00
51,00 3,750 16,000 15,00

52,00* 5,000 20,000 20,00

59,00 0,000 4,000 0,00

59,50 1,250 8,000 5,00

59 - 61 60,00 2,500 12,000 10,00
60,50 3,750 16,000 15,00

61,00* 5,000 20,000 20,00

58,00 0,000 4,000 0,00

59,00 1,250 8,000 5,00

58-62 60,00 2,500 12,000 10,00
61,00 3,750 16,000 15,00

62,00* 5,000 20,000 20,00

55,00 0,000 4,000 0,00

57,50 1,250 8,000 5,00

55 -65 60,00 2,500 12,000 10,00
62,50 3,750 16,000 15,00

65,00* 5,000 20,000 20,00

* Hopmupyrolee 3HaYCHHE
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- ONPENENSIIOT OCHOBHYIO IIPUBEAEHHYIO MOTPEIHOCT Y, %, Ha BCEX MPOBEPSIEMBIX TOYKaX B
cooTBeTCcTBUH C 3.3.3.2.

[IpeobpazoBarenb cUUTACTCS TOAHBIM, €CIA BO BCEX MPOBEPSEMBIX TOUYKAX 3HAYCHHE MOTPEIIHOCTH
HE NPEBBIIIAET KOHTPOJIBHOTO JI0ITycKa, paBHoro 0,8 mpezena JomycKkaeMoi OCHOBHOM MOIPEITHOCTH.

[Ipenens! normyckaeMoil OCHOBHOM MPUBEAEHHOW MOrPEITHOCTU ycTaHoBIeHb! + 0,02 %.

3.3.3.7 3HaueHUE COOTHOILEHUS MEXIY CyMMAapHON MOTPEIIHOCThIO OOpa3LOBBIX CPEICTB
M3MEPEHUs U MOBEePseMOro peoOpa3oBaTelis He TOIDKHO MpeBbImaTh 1/3.

HanOonpimas BepoSATHOCTh MPUHATH B KAYECTBE TOJJHOTO HETOIHBIN TpeodpaszoBarens paBHa 0,05.
JlommyckaeMoe 3Hau€HHE OTHOIIECHUS BO3MOKHOTO HAaWOOJBIIETO 3HAUYEHUSI OCHOBHOW MOTPEIIHOCTH
npeoOpa3oBarens, MPU3HAHHOTO TOAHBIM, HO B JCWCTBUTEIBHOCTH HETOJHOTO, K Mpenerlry
JIOTTyCKaeMOT'0 3Ha4€HHUsI TIOTPEIIHOCTH, paBHoO 1,2.

3.4 OgopmiteHne pe3yJibTATOB MOBEPKHU

3.4.1 Pe3ynbrarsl moBepKu 0OPMIIIIOT MIPOTOKOJIOM TT0 (hOpME, MPUBEICHHON B MPHIIOKeHHH [,

3.4.2 Ecnu mpeoOpa3oBarenb MO pe3yibTaTaM MOBEPKH MPU3HAH TOJHBIM K MPUMEHEHHUIO, TO
Ha HEro HAaHOCHUTCS OTTHCK IOBEPUTENIBHOIO Kj€iiMa WM BBIAAETCS CBHUIETENILCTBO O IOBEPKE B
cootBeTcTBUU C mpaBmiamu [1P 50.2.006-94.

3.4.3 Ecimu mpeobpazoBatesb M0 pe3yJsibTaTaM MOBEPKH MPU3HAH HEMPUTOIHBIM K MPUMEHEHHIO,
BBINMCHIBACTCSl M3BELICHUE O HENPUTOJHOCTH B cooTBercTBUM C mpaBwiamu [IP 50.2.006-94, npu
IIPOBEJICHUH NEPUOANYECKON MOBEPKU OTTHUCK IMOBEPUTENIHOTO KJIE€HiMa IIPU €r0 HAJIWYUU TaCUTCSA
WM aHHYJIHUPYETCS MPEAbIAYIIee CBUIETEIBCTBO O MTOBEPKE.
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4 Texunueckoe 00CTy:KHBAaHUE H PEMOHT
4.1 O0mue yka3aHus

4.1.1 DkcrutyaTallMOHHBIN HaI30p 3a paboToi MpeodpazoBaTes JOHKEH MPOU3BOIUTHCA JHIIAMU, 32
KOTOPBIMH 3aKpEeIIEHO JaHHOE 000pyJ0BaHHUE.

4.1.2 TIpeoGpa3zoBareib HE JOHKEH BCKPHIBATHCS BO BPEMS IKCIUTyaTaIlUH.

4.1.3 Bce BO3HHUKalOIIME€ BO BpeMs OHKCIUTyaTallMM HEHCIPABHOCTH YCTpaHSAET MNpearpusTue-
U3TOTOBUTENbD.

4.2 Mepbl 0e3011aCHOCTH

4.2.1 Pa0oTbl MO TEXHUYECKOMY OOCIIY>KHBAHHUIO JOJKHBI BBIIOJIHATHCS KBAIU(DUIIUPOBAHHBIM
MIEPCOHAJIOM.
4.2.2 TIpeo6pazosatens coorBerctByeT ['OCT P 52319-2005 (MOK 61010-1:2001).
Tun uzonsauuu — ocHoBHas. Crenens 3arpsasHeHns 2. Kareropus nzmepenuii I11.
4.2.3 3AIIPEIHAETCA TIIPOM3BOJWUTL BHEIIHUE T[IPMCOEJWHEHNMSA, HE CHAB
f HAINPAXEHUE, IIOAABAEMOE HA ITPEOBPA30OBATEJIb.

4.3 IlopsAIoK TEXHUYECKOT0 00CTyKUBAHUS

4.3.1 Pexomenayercss eXEKBapTaJbHO TMPOBOAUTH NPOGUIAKTHUECKUH OCMOTp Ha MecTe
JKCIUTyaTanuu. s aroro:

- CHSTH BXOJHOMW CHTHAJI C Mpeodpa3zoBaTers;

- YJQIUTH C KOpITyca IIbLIb;

- TPOBEPUTH COCTOSIHHE KOpIlyca, yOeTuThCs B OTCYTCTBUM MEXaHMUYECKUX IOBPEKICHUM,

MIPOBEPUTH COCTOSIHUE KPETUICHUH;

- MOAaTh BXOJHOM CHTHAN Ha TIPeoOpa30BaTEINb.

4.3.2 JlemoHTaxx npeoOpa3oBaTelisi B Cilydae KPEIUIEHUSI Ha peKy MOHTaKHYIO MPOBOJAT OT)KAaTUEM
(hukcaTopa OTBEPTKO, BCTABJICHHOW B BRIEMKY, PACIIOJIOKEHHYIO B HIDKHEHW 4acTH KopIyca.

4.4 TexunuecKkoe OCBHAETEILCTBOBAHHE

4.4.1 IlpeobOpazoBarenb B Ciydae HCIOJIB30BaHHS B cepax ToCyIapCTBEHHOTO PEryJHpOBaHUS
obecrieueHns eUHCTBA U3MEPEHUN TTOIIEKUT TTOBEPKE B COOTBETCTBUU C pasjienoM 3 HacTosimero PO.

Me:xnoBepouHbli HHTEPBAI — 2 roja.

4.4.2 TIpeoOpa3oBareib, UCTIOIL3YEMBI BHE chep rocyIapCTBEHHOTO PETYIHPOBAHUS 00CCIICUCHUS
€IMHCTBA W3MEPEHHM, C LEeIbl0 TMOATBEPKACHUS JCHCTBUTENbHBIX 3HAUYEHUH METPOJIOTUYECKUX
XapaKTepUCTHUK U (WIM) TMPUTOAHOCTH K TIPUMEHEHUI0 MOXKET TOJBEpPrarbCsi KaauOpOBKE IO
IIPUBEACHHOM B pazjiene 3 METOAMKE.

PexoMeHnayeMblil HHTEpBaI MeXAy KaJIuOpOBKaMU - 2 ToAa.
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5 Xpanenue

5.1 TlpeoOpa3oBaTens A0 BBEACHHS B OKCIUTyaTallUIO CJEAyeT XpaHUTh B XpaHWIHIIAX B
cootBercTBUM ¢ [[OCT 12997-84.

5.2 Ilpu xpaHeHuum mnpeoOpazoBaTesss B TPAHCHOPTHOW Tape MPEeANPUSTUSA-U3TOTOBUTENS B
XpaHWINIIAX JOJDKHA BBIICPKHUBATHCS TeMIepaTypa OKpy»karomiero Bo3ayxa or 5 go 40 °C,
OTHOCUTEJbHAS BIAXKHOCTH Bo3ayxa 110 80% mpu temmneparype 25°C.

5.3 Xpanuth mpeoOpa3zoBaTelb B HHIWBHAYyaJbHON YMaKOBKE CIEIyeT TIPH TEeMIEepaType
oKpy»karomiero Bo3ayxa ot 10 go 35 °C, otHocurensHo# BiaaxkHoctu 10 80% mipu temneparype 25 °C.

5.4 B nomemieHusxX JUisi XpaHEHHs COJIEp’KaHUE IbUIM, MApPOB KUCIOT W ULIEJIOYEH, arpecCUBHBIX
ra3oB W JIPYyTUX BPEIHBIX MPUMECEH, BBI3BIBAIOIINX KOPPO3UIO, HE JIOJDKHO MPEBBINIATH COACpKAHHE
KOPPO3HOHHO-aKTUBHBIX areHToB A atMocdeps! Thna 1 mo 'OCT 15150-69.

6 TpancnopTupoBanue

6.1 TIlpeoOpa3zoBarenb B TPAHCIOPTHOW Tape MOXKET TPAHCIOPTHUPOBATHCA B  3aKPBITHIX
TPAaHCIIOPTHBIX CPEICTBAX JIOOOTO BHIA.

ITpu TpaHCHOPTUPOBAHUM CaMOJIETOM IPeoOpa3oBaTesb JOHKEH ObITh pa3MeEIleH B OTaIUIMBaeMOM
repMETU3UPOBAHHOM OTCEKE.

6.2 3HaueHus BIUAIOIIUX BEJIMYMH KIMMAaTHYECKMX M MEXAHWYECKMX BO3JCUCTBUH Ha
peoOpa3oBaTesb NPy TPAHCIOPTUPOBAHUY JOKHBI HAXOIUTHCS B IPEIeax:

- TeMIepaTypa OKpY>Karolero Bo3ayxa, “C ........c.ooiiiiiiiiiinin, ot munyc 50 1o 60;
- OTHOCHUTEJbHAs BIAXXHOCTH BO3yXa Mpu Temneparype 35°C ....... 95%;
atMocdepHoe naBieHue, KIIa (MM PT.CT.).....cvviviiiiiiiiiiiiiieiinnn, 84-106 (630-800).
- y[aphl C TMKOBOE YAAPHBIM YCKOPEHHEM, M/C” ...............cccveen.. 98.
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Ipuiaoxenue A
(cipaBo4HOeE)

Hcnonb3oBanne mpeodpa3zoBareisi
B pe;KnuMe TUCTAHIIHOHHOTO YIPaBJIEHUsI

Bxozpl BBIOOpa quana3oHa UMEIOT ralbBAaHUYECKYIO CBSI3b C BHIXOJHBIMHU LETISIMU IIpeoOpa3oBaTeis.
Ha puc. A.1 noka3an ¢pparMeHT 3J€KTPUUECKON CXeMbI peo0pa3oBaTeis, OTHOCSIINUNACS K BXOay 8
BBIOOpA quamnazoHa (BXobl S U 6 BRIMOJHEHBI AaHAJIOTHYHO ).

NpeospazoBaTeb
Ucc
* 44 _B6...5.13 B
1084 22k
o iee T[] ioy [935...12%
i 1 >
7 & [ __ HukpokoHTpoasep
© 1 T
'
0—7___ - =
5
0—_-_- - -

Pucynok A.1 Cxema BXOAHOI 1lenu BEIOOpA quana3zoHa

Kak BuaHO U3 pUCYHKa, KOHTAKT 7 COEJMHEH C BHYTPEHHUM OOILIMM IIPOBOJOM cxeMbl. Hanpsixenue
MeX/1y BXOJOM BBIOOpa Juarna3zoHa M BbIXOJOM MPeo0pa3oBaTess 3aBUCUT OT TEKYILIET0 peKUMa padoThI
BBIXOJ/IHOTO COTJIACYIOIIET0 Kackaja mpeoOpa3oBaTelis U MOXKET IoCTUraTh 25 B.

Jist WCKITOYeHUsT BIUSHUS HAa BBIXOJHOW CHTHAN MpeoOpa3oBarelsi IEeneil JUCTAaHIMOHHOTO
yOpaBlieHUs, CUTHAJ Ha BXOoJAbl BbIOOpa [uama3oHa CJEOyeT MojaBaThb 4Yepe3 YCTPOMCTBA,
o0ecrnieunBaroIIe ralbBaHMUECKYI0 pa3Bs3Ky, HAIpUMep, pese win ontonapsl. Ha pucynke A.2 nokaszan
IpUMEp UCTOIb30BaHUS OINTOMApP A AUCTAHIIMOHHOTO yIPaBIeHUS MpeoOpa3oBaTesieM.

1
T

" 188U (BapMaHT 1)
" 220U (Bapmant 2)

I I

| > : 8 4
Iex | EE”} u I — —

(2.5...18 MA) I2 ’—K‘ —i ¥ 3
Pall ! 6 ool | —{ E858x —

| ol 6 2
1 — —

1

_____________ L —s
- ]
i_ ______________ —
T |
i_ ______________ —

Pucynok A.2 Mcnons3oBaHue onronap Juisd JUCTaHIIMOHHOIO YIIPaBJIEHHs TpeoOpa3oBaTeieM
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Ipuiaoxenue b
(cipaBo4HOeE)

OO0uuii B npeodpa3zoBaresis

:

1 5 | 6 7 8
(59-61 )Hz
BriGop (58-62 Hz
[nanasoHa ————e (5565 ;Hz
-— . 49-51 )Hz
13MePAEMBIX o 48-52 )Hz
yactot ° o o (45-55)Hz

\ﬁ, NMPEOBPA30BATESNb W3MEPUTESLHbLIN

X" YACTOTbI NEPEMEHHOIO TOKA E 858 A
Bxog:Uy= | 100 |vcAT I R.=(0-3000)Q
Boixoa: 1 =(0 ... 5) mA A |0,02|© Ne| 1254=09]r,

CpenaHo B Poccum
Bxon + Bbixog -

1 1 | 2 [ 3 | 4 |

ailanalas

Pucynoxk b.1

22



49501860.3.006 PO

Ipuiaoxenue B
(cipaBo4HOeE)

BapuaHnTtsbl KpenieHusi npeodpa3oBarteJif

N

O 1O
N

Boemka guns
geMoHmMarka

Qukcamonp Pelika

MOHMAXHAY

PucyHok B.1 BapuaHT kpenneHus Ha penky MOHTaXHY0

Boemka gng %

geMoHmMaxa
20mb.84.5

65+0.2

4
=

Pukcamo

PucyHok B.2 BapwuaHT KpenneHus Ha naHenb
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BapuaHT 1
BapuaHT 2

Ipuiaoxenune I

(cipaBo4HOe)

CxeMblI NOAKJIIOYEHHS Peodpa3oBaTesi

57678 5]6]7]8
E858x E858x
1[2]3]4 1[2]3]4
RH
~220V 50Hz BapuaHt 1 ~220V 50Hz
~100V 50Hz BapuaHT 2 ~100V 50Hz

Hwvana3oH namepeHus
oT45 0o 55y

BapuaHT 1
BapuaHT 2

5]e6]7]8
E858x

1[2]3]4
~220V 50Hz
~100V 50Hz

HOwvana3oH namepeHus
oT49 o 511y

BapuaHT 1
BapuaHT 2

[T ]

57678 51678
E858x E858x
1[2]3]4 1[2]3]4
R
H
~220V 60Hz BapuaHt 1 ~220V 60Hz
~100V 60Hz BapuaHt 2 ~100V 60Hz

HOwvana3oH namepeHus
oT 58 po 62 'y,

[unana3oH namepeHns
oT48 po 52 'y

576778
E858x
1[2]3]4
RH
BapuaHt 1 ~220V 60Hz
BapuaHt 2 ~100V 60Hz

HOwvana3oH namepeHus
oT 55 0065y

49501860.3.006 PO

HOwvana3oH namepeHus

oT 59 no 611y
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Ipuioxenne /|
(00s13aTesIbHOE)

(I)opMa MPOTOKOJI1a MOBEPKU Hpeoﬁpa3OBaTe.1m
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IMPOTOKOJI
MOBEPKH ITpeoOpa3oBaTess , IPUHAIIEKALIETO ,
3aBOJICKOU HOMED HAaMMEHOBAHHUEC OpraHu3aluu
MIOBEPEHHOTO « » T.
HanMEHOBAaHUE OpraHU3alU
YcaoBus noBepku
TemnepaTtypa Bo3ayxa °C
OTHOCUTENbHAS BIAKHOCTh BO3/1yXa %
AtmocdepHoe naBieHHE klla
Yacrora BXOJHOTO CUTHAJIA 'y
ConpoTuBIeHUE HArPY3KH Om

IIpumensieMble cpecTBA MOBEPKH

1 Bremnuii ocMoTp

BriBox:

2 IIpoBepka conpoTHBJICHUS U30JISIINU

BriBon:

3 IIpoBepka OCHOBHOM NPUBEIEHHON MOTPEeNIHOCTH
BriBon:

OO01Hi BBIBOJ

BBIZTAHO CBUCTECIBCTBO Ne  wm NpUYnHA HETOAHOCTHU

HauvansHuk mabopaTopuu rocHazizopa

(amunust

I'ocioBepurens

IO CH

CbaMI/UII/ISI oAIM1UCh

M.IL [ara
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Bcero Bxonsmmii
Howmepa muctoB (cTpaHwuir) muctoB| Homep Ne comp.
N3m. | uzme- 3aMe- aHHY- (ctp.) nokyM. | I[Mogm. | ara
HEHHBIX HEHHBIX | HOBBIX | JIUPO- B JIOKYM. u
BaHHBIX | JOKYyM. JaTa

1 2, 3,5 -7, 47113964.11-2009

23.05.09
11 - 13, 17,
19, 20, 22,
23
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