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BHUMAHHUE!

He npucrynaiite k padore ¢ npudopoM, He H3yYHB CO/IepKaHHEe JAHHOI0 JOKYMEHTA.

BBepeHue

Hacrosimmee pykoBOACTBO OKCIUIyaTallMM NPEAHA3HAYEHO Ui W3Yy4ECHUS
TEXHUYECKUX XApPAKTEPUCTUK, YCTPOWCTBA, NPUHUMWIIA JEUCTBUSA U  IPaBUI
SKCIUTyaTaluy MpuOopa s HCHBITAHUN aKKyMYJSTOPHBIX OaTaped MOACTaHLUN
TOYKOBBIM TOKOM TADB-1.

1 OnncaHue n yctpouctso npubopa TAB-1

1.1 HasHadyeHue

1.1.1 Tlpubop i HCHOBITAHUM aKKyMyJSTOPHBIX Oarapeil MOJACTaHLIMN
TOTYKOBBIM TOKOM TAB-1 (manee mpubGop TAbB-1) mpennazHadeH sl MPOBEPKH
HANPSDKEHUST aKKyMYJISTOPHBIX Oarapeil (AB) mpu TOMYKOBBIX TOKaxX COTIAcHO M. 27.2
PJ1 34.45-51.300-97 «O6beM 1 HOPMBI UCIIBITAHUIN AJIEKTPOOOOPYTOBAHUS.

1.1.2 TTpuGop BHIMOJHSET CACAYIOIINE ONEPALIUN:

= H3mepenue HanpsokeHuss Ab Ha X0JI0CTOM XO1y.

= Harpyxenne ADb TOKOM m0OpeaBapUTENbHO  YCTAHOBJIEHHOM  CHUJIBI
mmTenabHocThIo 0,3 C.

= M3Mepenue HanpsikeHus: Ab 1o Harpy3Komu.

* BpruuclieHne pa3HOCTH HapsHKEHUH (MMpocaaku).

1.1.3 [TpuGop UMEET BCTPOCHHBIN 3HAKOCUHTE3UPYIOITUI
KUAKOKPUCTAUTMYECKUN WHANKATOP (AUCIUIEH), HA KOTOPOM OTOOPaKAIOTCS TOK
Harpy3Ku ¥ pe3yJibTaTbl U3MEPEHUI B YUCIICHHOM BH/IE.

1.1.4 VYnpaBneHue yCTaHOBKOM TOKa M 3allyCKOM IIpoOLiecCa HAarpy>KE€HHs B
npubope TAB-1 ocymiecTBisieTcst pyKOsSTKON SHKOZAEpa, YCTAHOBICHHOTO Ha JUIIEBON
MaHEH.

1.1.5 TlpubGop 3ammineH OT HEMPaBWJIBHON MOJAPHOCTU TOAKIIOUYEHUS K
aKKyMYJISITOpHOM OaTapee.

1.1.6 IIpubop npeaHa3zHayeH AJIs1 SKCIUTyaTalliy B CIEIYIOIIUX YCIOBUSX:

Pabouue ycnosust npumenenus npudopa TAB-1:

» TemmepaTypa OKPYKAIOIMIEH CPEIIBI.......ccerurereerereeeeiereeenereeenennens (10-35)°C
* OTHOCHUTENbHAS BIAKHOCTh BO3/lyXa, HE 0OJIEE .................. 80 % mpu 25 °C
" ATMOCHEPHOE JAABIICHUEC ......uvveeeerreeeereeeeereeeneseesssseeesssseeens (84 —106,7) xIla
HopmanbHbie ycinoBust mpuMeneHus mpuoopa TAb-1:

* TemmepaTypa OKPYKAIOIMIEH CPEIIBL......cceerureeerureeerrreennnreeeeeneeennnns (20£5) °C
* OTHOCHUTENBHAS BIAKHOCTD BOBIIYXAuuuveeeeuereeennrreeennreeesnneeeannneenns (30-80) %
" ATMOC(HEPHOEC TABIICHHUE .......eeeuveeeerreeereeereensreennreesseeeseeenns (84 — 106,7) xIla



1.2 TexHu4Yeckue xapakmepucmuku

[Ipu6op TAB-1 umeer cieayrone XapakKTePUCTUKHU:

1.2.1 Jlnana3oH U3MEPEHUS HATIPSKEHUM .....eeereveeeerereeenereeennnnens (100-240)B
1.2.2 Tlpenen nmomyckaemMoil  OCHOBHOW MNPUBEICHHOW  MOTPEIIHOCTH
M3MEPEHUN HATIPSIIKEHIM ....evvvvvreeeeeeeenriiiiiiieeeeeeeeeessnnnnnneneeeeeeeens + 0,5 %

1.2.3 Ilpeaen npomyckaemMoll AOMOJHUTEIBHOW MOTPEIIHOCTH HW3MEPEHUI
HaNpsDKEHUU TIPU MU3MEHEHUHM TEMIIEPATYPbl OKPYXKAIOILIETO BO3AyXa
OT HOPMAJbHBIX JI0 TPENEThHBIX 3HAYCHHWH B pabodyeM auamazoHe
TEMIIEpATyp PaBEH MOPEAEy JOIMYCKaeMOM OCHOBHOW MOTPEIIHOCTH
M3MEPEHUS HAPSKCHUSL.

1.2.4 Jlnana3on 3ananus Toka uepe3 Ab pu Uag= 195 B........... (12—-804) A
1.2.5 JluckpetHoctb 3aanus Toka OIpu Uap= 195 B...oooooiiviiiii, 12 A
1.2.6 BPEMS HATPYHKEHHUSL.....cceueveeeenereeenrreeennneeeenreeensreesnsseessnnseeesssseessseens 0,3c
1.2.7 Bpems ycTaHOBJIEHHUS Pab0OYEro PEKUMA, HE OOJICE..........eeereveeennnne. I5c¢

1.2.8 Ilpubop mnuTaeTcs OT UCIHBITHIBAEMON aKKyMYJsTOpHOW OaTapeu
MOCTOSTHHBIM TOKOM cuJioi 710 15 MA Hanpspkenuem (110 — 240) B.

1.2.9 Macca 6e3 coeTMHUTENBHBIX MPOBOJIOB U Pa3beMOB, HE OoJee....... 10 xr
1.2.10I"abGapuTHBIC Pa3MEPBI MIPHUOOPA. ....eeeerereeeeerreerereeennnen 200x280%400 mm
1.2.11Cpennuii CpoK CIIyKOBI MPUOOPA, HE MEHEE .....eeveevreeerereeeenereeennnes 10 net
1.2.12Cpennsist HapaOOTKa HA OTKA3, HE MEHEE ....ccceeruveeveereeernnennne 3000 gacoB

1.3 KomnnekmHocmb

B coctaB npu6opa TAb-1 BxomsT:

B TIPHOOP TAB-T oottt e et esabaeeen 1 .
* [IpoBoma mnsa moakmoueHus Kk Ab ¢ pazpemMamMu M 3aXUMaMu THUIIA
CKPOKOIUID ITTUHOM TIO 3 M .eeeuevieeeiiieeeiiieeeiieeeeireeesaneeennsneesnnreeeens 1 xomm.
= CyMKa UJIH TJIACTUKOBBIN KEHUC NIl MEPEHOCKHU MPOBOJIOB........ccuneiee.. 1 .
* PyKOBOJCTBO IO 3KCIITYATALHMH U MACTIOPT «.cnvveennreennreerreenireenireenneeennne 1 .
B METOIUKA TIOBEPKH ...uevveeeerreeeereeeaereeensseessnseeesssseeesnsseessssseessssseesssseesnns 1 .

1.4Ycmpolicmeo npubopa

1.4.1. Jluyesas nanenv

Buemnuit Bug mnpubopa mnokazaH Ha pucyHke 1. Beixmoudarenem 1
OCYILIECTBIISIETCS BKJTFOYCHUE/BBIKITIOUCHNE MATaHUS npudopa. Ha
KUAKOKPUCTAUIMYECKUN WHIWKATOP 3 BBIBOAWTCS WH(OpMaIusa, HeoOxoauMas
nosib30oBaTeNnto. PykosTka sHKonaepa 2 CIyKUT Uil YCTAaHOBKM TOKa U 3aIlycKa
nporuecca uzmepenus. K pazpemy 4 noakiaro4yarOTCsl TOKOBBIE MPOBOJIA, a K pa3beMy 5
— TMOTEHUHMalbHbIC. 3alIUTy MNpubopa OT TMEPErpy30K IO TOKY OCYUIECTBISET
ABTOMATHYECKUN BBIKJIKOYATEND 6.

1.4.2. dyuxkyuonanvuasn cxema npubopa

VYhpoieHHast QyHKIIMOHAIIbHAS cXeMa MpUOopa NpUBEIeHa HA PUCYHKE 2.

18 cunoBeix kimrouer Ha IGBT-Tpan3ucropax T MOryT NOAKIIOUUTE 16 MOITHBIX
Harpy304HbIX pe3ucTopoB Ry conporusneHueM no 4 OM, OIMH CONPOTUBICHUEM



8 OM u oauH comnpotuBieHuemM 16 Owm mnapamnenbHO HcHbIThIBaeMoil Ab uepes
TokoBble 3axkuMbl T31 wm T32. Ilpu Haxatuu pyKOSITKM DHHKOJAEpa CHUCTEMaA
YOPaBICHHS, COTJIACHO 3apaHee YCTAHOBJIECHHOMY 3HAYEHUIO TOJYKOBOIO TOKA,
OTIHPAET COOTBETCTBYIOUIEE KOJUYECTBO TPAH3UCTOPOB. AHamoro-mudppoBoi
npeoodpazoBarens (ALIIl) depes nenurens HampsbkeHUs Ha pesuctopax R m Ry
npeoOpa3yeT HanpsbkeHue Ha Ab, cCHUMaeMoe ¢ MOMOIIbIO MOTEHIUATBHBIX 3aKUMOB
[131 u I132, B mudpoBoil Kox, meperaBaeMblii B MHUKPOKOHTPOJUIEP CHUCTEMBI
yIpaBJlI€HUs], KOTOpPasi BRIBOAUT 3HAUYCHHUE HANIPSIKEHUS HA TIUCILICH.
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Puc. 2. @ynkyuonanovnasn cxema TAD-1

B npubope Mexny TOKOBBIMU LIMHAMM IOCJIEI0BATENbHO C PE3UCTOPOM Rj
BKJIFOUYEH KoHJeHcaTop C eMKoCThIO 470 MK®D, KOTOPBIA NpeAHA3HAYEH IS TalCHUs
BbIOPOCOB HAINPSKEHMSI, BO3HUKAIOIMUX IpH 3anupanuu IGBT-TpaH3ucTopoB B KOHIE
MHTEpBala HAarpy»XeHus 3a CYET DHEPIUM, HAKOIUIEHHONM B WHAYKTHMBHOCTH LIENH
ucneiTeiBaeMoir  Ab.  Jlns  mpenmoTBpaiieHHsT TOBpeXAEHUS mpubopa mpu
HENIPAaBWIBHOM NOJISIPHOCTH MOJKIIOYEHHs TOKOBBIX 30HIOB K Ab B Ilenb TOKOBBIX
30H/I0B BKJIIOUYEH CUJIOBOU JTHOJ.

2 lNMoprotoBka npubopa Kk padote

BHUMAHMHME! BceaeacrBue Toro, 4To Mexkay Tokosoaamu Ab cymecrByer
BbICOKOE HANPSKeHHe, OMACHOe ISl SKHU3HHM, MOAKJIIYEHHEe H OTKJIIYeHHe
npudopa TOKOBBIMHU M NMOTEHIIHAJIbHBIMH 32KMMaMH K AD Ipou3BOAUTCS TOJIBKO
PYKaMM B JIMIJIEKTPHYECKHMX IepPYATKAX, HCIOBbITAHHBIX HAaNpPsKeHHEeM
NnepeMeHHOro TOKa He MeHee 2,5 KB.

Bce usmepeHust XOJIKHBI NMPOBOAMTHCH B IOMEIIECHUH, IIe YCTAHOBJICHA
AB, ¢ NoAKIIYEHNEM 32)KMMOB NPUOOpPa HenmocpeaCTBeHHO K TokoBoaam Ab. B
NPOTHBHOM CJIy4Yae TOYHOCTh U3MEPEHHUI He FTapaHTHPYeTCsl.

st moarotoBku mpubopa TAb-1 ans ucneitanust AB TOTYKOBBEIM TOKOM
HEO0OXOUMO BBITIOJHUTH CIEAYIOLIUE ONEPaIiH:

1. IIprcoeAMHUTH TOKOBBIN U MOTEHIIMAIBHBIN pa3beMbl Ha Kabese K TOKOBOMY
Y TIOTEHIIMAIBbHOMY pa3zbemaM 4 u 5 (puc. 1) Ha TuIEeBOi manenu npudopa.

2. TmarenbHO OYMCTUTH TOKOBOJIBI UCTIBITEIBAEMOU ADB OT IpsI3u U OKHCIIOB.

3. Y6eauBmmch, 4yTo BBIKIIOYaTedh nutanus 1 (puc. 1) m aBTOMaTUyYeCKHil
BeIkiIo4yaTenb (AB) 6 (puc. 1) Haxomarcs B mosiokeHUH «O» (BBIKIIOUEHO),
COCIMHUTHh TOKOBBIM M MOTEHIIMAIbHBIA 3aKMMbl OTPULATEIBHOTO MOJIOca (YepHas
MapKUPOBKa) C OTPULIATEIbHBIM TOKOBOJOM AD.

4. IToAKIOYNTh TOKOBBIM M MOTEHIMAIBHBIA 32)KUMbI IOJOXKHUTEIBHOTO
noJroca (KpacHasi MapKUpPOBKA) K MOJIOKHUTEIIBHOMY TOKOBOY Ab.



3 PaboTta ¢ npnbopom

1. BKiIounTh aBTOMAaTUYECKUH BBIKIIIOUATENNb IpUdopa 6.

2. BxumounTs nutaHue npubopa Beikmoyatenem 1. Ha aucnnee mpubopa
nosiButca ciioBo «TAB-1», 3arem npeaBapuTenbHOE 3HAYEHUE UCIBITATEIBHOIO TOKA
U TeKylllee 3HaueHue HanpspkeHus Ab (puc. 3).

|-XXX U-XXX.X

Puc. 3. Unoukayus oucnies nocie 8xkoueHus:

3nech [-XXX — 0603HaueHNE TOKA M €T0 CHJIa B aMIIepax;
U—XXX.X — 0603HaueHuE HAIPSDKEHMSI U €70 BEJIMYMHA B BOJIBTAX;
X —uaucno ot 0 10 9.
3. TIoBOpOTOM PYKOSTKH 3HKOJIepa YCTAaHOBUTH MPEIBAPUTEIHHOE PACUCTHOEC
3HAYEHHE HCITBITATEIIBHOTO TOKA. TOK yCTaHABIMBAETCS C JUCKPETHOCTHIO 12 A.
4. HaxaTth pyKOsATKY dHKOAepa. IIpumMmepHO uepe3 1 cekyHay Ha IHCILICE
MOSIBATCS PE3yJIbTaThl MCIBITAHWUN (3HAYCHMS HAIpsHKEHWH B BOJIbTax) B ¢opmare,
MIPEACTABICHHOM Ha puC. 4.

Uxx Un AU
XXX X XXX X XX.X

Puc. 4. Unoukayus oucnies nocie npogeoeHust uCnblmanusl

3neck Uxx — Hanpsikenue Ab Ha xoitoctom xoxy;
Un — manpsokerune Ab o Harpy3Kkou;
AU — pa3HOCTb 3THX HAIPsDKEHUH (TIpocaka).

5. Ecnu Tpebyercs NOBTOPHOE MPOBEICHUE UCTIBITAHUS, TO MOCIE CUUTHIBAHUS
MOKa3aHWI clelyeT MOBEPHYTh PYKOATKY 3HKojaepa. Ha nucmee mpubopa cHoBa
nosiBuTcs uHAuKauus (puc. 3). IIoBOpOTOM pPYKOATKHM HYXHO BHOBH YCTAHOBUTH
3HAQYEHUE HCMBITATENILHOTO TOKA. [IOBTOpHBIA MyCK BO3MOXEH TOJBKO uepe3 60
CEKYH/I MOCJI€ MPEABIAYIIET0, MOCIE TOTO KaK NEPECTAHET MUTATh MPSMOYTOJbHHK B
KpailHEM JIEBOM 3HAKOMECTE JTUCILIES.

6. BpikmiounTh nuraHue npubopa M aBTOMATHYECKUI BBIKIIOUYATENb U
OTCOEIMHHUTD 3aKUMBI ITprdopa oT Ab.

MOXHO yTOYHHTH PEAIbHOE 3HAYEHUE CUJIbI TOJYKOBOIO TOKA / IO M3MEPEH-
HOoMYy HampspkeHuto Ab mox narpyskoi Un o ¢popmyore:

I=(Un—-3)/R,

rie R — 3HaYeHHWE OSKBHUBAJICHTHOTO COIPOTHBIICHHUS IOJKIFOYCHHBIX
HArpy3049HBIX PE3MCTOPOB JIJIS IAHHOT'O 3HAYEHHUS PACUYEeTHOIO TOKa [p, ONpeACIsieMoe
w3 Tadymnel 1.



Ta6nuna 1. 3HaueHust 5KBUBAJICHTHBIX COMPOTHUBIICHUIN

]p, A R, Om ]p, A R, Om ]p, A R, Om ]p, A R, Om ]p, A R, Om
12 16 180 | 1,07 348 | 0,552 | 516 | 0,372 | 684 | 0,281
24 8 192 1 360 | 0,533 | 528 | 0,363 | 696 | 0,276
36 533 1204 | 094 | 372 | 0,516 | 540 | 0,355 | 708 | 0,271
48 4 216 | 0,89 | 384 0,5 552 | 0,348 | 720 | 0,267
60 3,2 228 | 0,84 | 396 | 0,485 ] 564 | 0,34 732 | 0,263
72 2,67 | 240 0,8 408 0,47 576 | 0,333 | 744 | 0,258
84 2,28 | 252 | 0,762 | 420 | 0,457 | 588 | 0,326 | 756 | 0,254
96 2 264 | 0,727 | 432 | 0,444 | 600 | 0,32 768 0,25
108 1,78 | 276 | 0,695 | 444 | 0,432 | 612 | 0,314 | 780 | 0,246
120 1,6 288 | 0,667 | 456 | 0,421 | 624 | 0,308 | 792 | 0,242
132 1,45 |1 300 | 0,64 | 468 | 0,41 636 | 0,302 | 804 | 0,239
144 1,33 | 312 | 0,615 | 480 0,4 648 | 0,296
156 1,23 1324 | 0,592 | 492 | 0,39 | 660 | 0,291
168 1,14 | 336 | 0,571 | 504 | 0,381 | 672 | 0,286

4 TexHMYecKoe oGCnyXnuBaHue

[Tpodunaktuueckre paboTbl MPOBOAITCS C LIENBI0 OOECIeueHUs HOpMaJbHOU
paboTbl mpubopa B TEUYEHHE €ro SKCIUTyaTanud. Yactora OCMOTpa ONpeAemnseTcs
OKpY>Kalolle cpefod, B KOTOPOHM HAaXOJUTCA NpUOOp, U HMHTEHCUBHOCTHIO €r0
IKCIUTyaTaluu.

Bce pernamenTHble paboThI, CBI3aHHBIE CO BCKPBITHEM MPUOOPA,
COBMEIAIOTCS C BHIIIOJHEHHUEM JIFOOBIX PEMOHTHBIX Pa0OT MM OYEPEIHOM MMOBEPKOH
npuodopa.

PexomeHryemble BUIBI M CPOKH MTPOBEACHUS TPOPHIAKTUIECKUX paboT:

» BusyanbHbI OCMOTP U BHELIHSASA OYUCTKA — €KEMECSIYHO;

» BHYTpEHHMM OCMOTpP, IIPOBEPKA TEXHUYECKOTO COCTOSHHUS HaPYyKHBIX
IIPOBOJOB U 3aKUMOB — €KEKBAPTAIIBHO;

» [lonHast mpoBepka TEXHUUECKOTO COCTOSHHS MPUOOpa — €XKEroIHO.

5 NoBepka npubopa TAB-1

[ToBepky mpubopa TAB-1 BBIMOJHSIOT C MEPUOAUYHOCTHIO OJMH pa3 B JiBa
roja B COOTBETCTBUH C JTOKyYMEHTOM «lIpubop 11 MCHBITAaHUN aKKyMYJISITOPHBIX
OaTtapeit moacTaHIMK TOTYKOBBIM TOKOM TAB-1. MeToiuka moBepkm.

6 TekywiMn peMOHT

Tekymmui peMOHT OCYIIECTBIIAET NPEANPUITUC-U3TOTOBUTENb.

7 TpaHCnoOpTUPOBaHME U XpaHeHUue

7.1. Ilpubop TAB-1 momyckaer KpaTKOBpEMEHHOE XpaHEHHE CPOKOM JI0 6
MECSILIEB B YMAKOBKE MPEANPUATUA-U3TOTOBUTENSI MPU TEMIIEpaType OKPYKarOLIEro
Bo3ayxa oT 5 1o 40°C u oTHOCUTENBHOM BiaxkHocTy 10 80% npu temnepatype 25°C.



7.2 B noMmemeHusix sl XpaHeHHs He JOJKHO ObITh MbUIM, arPECCUBHBIX T'a30B
U IPYTUX BPEAHBIX MPUMECEH, BHI3BIBAIOIINX KOPPO3HUIO.

BHUMAHMHE! He nomyckaercsi aaske KPaTKOBPeMEHHOE HaXOKIeHHe
npudopa mpu Temieparype OKpy:Kawiuero Bozayxa Hm:ke MuHyc 20 °C us-3a
OMACHOCTH BBIX0/Ia U3 CTPOS )KMAKOKPHUCTAIIHYECKOT0 HHANMKATOpa npudopa.

7.3 CnocoOsl TpancnioptupoBanus npudopa TAB-1 H0KHBI COOTBETCTBOBATH
I'OCT 22261-94.

VYcnoust TpancmoptupoBanust mnpubopa TAb-1 B wactu Bo3AeHCTBUSA
MEXaHWYECKUX W KIMMATHYECKuX (aKTOPOB HE JIOJDKHBI TMPEBBINIATH CIICTYIONTUX
3HAYCHUMN:

1) ynapHble Harpy3KH:

- MakcuManbHoe yckopenue 30 m/c?;
- YHUCJOo ynapoB B MUHYTY OoT 80 no 120;
- MPOJIOJKUTENLHOCTh BO3JeHCTBUA 1 .

2) mnoBsimeHHas Temieparypa 50 °C;

3) mnoHwkeHHas Temrneparypa Mmunyc 20 °C;

4) oTHOcHTeNbHAs BIaXXHOCTh 95 % mipu 35 °C;

5) armocdepHoe naienue (86 — 105) klla.

7.4 Kinumatuyeckue Bo3aelcTBus Ha npubop TADB-1 npu mnpenenbHBIX
YCJOBUSX TPAHCIIOPTUPOBAHUSA JTOJKHBI COOTBETCTBOBATH YCIOBHUSAM XPAaHEHUS 3 WU

5TOCT 15150-69.

8 YTunusauusa

MeponpusiTist 10 NOAroTOBKE U oTmpaBke nmpudopa TAb-1 Ha yrunmzanuio
IPOBOJASTCS COTJIACHO TPEOOBAHUAM U HHCTPYKLHUAM MPEANPUATUA-IOTPEOUTES.
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