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BHUMAHHUE!

He npucrynaiire k padore ¢ npudopoM, He H3YyYHB COJlepKaHNe JAHHOI0 JOKYMEHTA.

BBepeHue

Hacrosiimee pykoBOACTBO OKCIUIyaTallMM NPEAHA3HAYEHO Ui W3Yy4EeHUS
TEXHUYECKUX XApPAKTEPUCTHUK, YCTPOWCTBA, NPUHUMWIIA JEUCTBUS U  IPaBUI
SKCIUTyaTallui TpuOopa [Js HWCIBITAHUNW aKKyMYJSTOPHBIX OaTaped MOACTaHLUN
TOTYKOBBIM TOKOM TADB-1.

1 OnuncaHue n yctpouctso npubopa TAB-1

1.1 HasHadyeHue

1.1.1 Tlpubop ansd HCHOBITAHWM aKKyMYJSTOPHBIX OaTapel MOACTaHLIUN
TOTYKOBBIM TOKOM TAB-1 (manee mpubop TAB-1) mpemnaszHaueH Ui MPOBEPKU
HANPSDKEHUST aKKyMYJISITOPHBIX Oatapeil (AB) mpu TOMYKOBBIX TOKax COrIAacHO M. 27.2
P1 34.45-51.300-97 «O6beM 1 HOPMBI UCIIBITAHUIN AJIEKTPOOOOPYTOBAHUS.

1.1.2 TTpuGop BHIMOIHSET CACAYIOIINE ONEPALIUN:

= H3mepenue HanpsokeHuss Ab Ha X0JI0CTOM XO1y.

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

= M3Mepenue HanpsikeHus: Ab 1o Harpy3Komu.

* BpruuclieHne pa3HOCTH HapsHKEHUH (MIPOCcaikm).

1.1.3 [TpuGop UMEET BCTPOCHHBIN 3HAKOCUHTE3UPYIOIIUI
KUIKOKPUCTAUTMYECKUA WHANKATOP (AUCIUIEH), HA KOTOPOM OTOOPaKAIOTCS TOK
Harpy3Ku U pe3yJibTaTbl U3MEPEHUI B YUCIIEHHOM BH/IE.

1.1.4 VYnpaBneHue yCTaHOBKOM TOKa M 3allyCKOM IIpolLlecCa HAarpy>K€HHs B
npubope TAB-1 ocymiecTBisieTcst pyKOsITKOM SHKO/Epa, YCTAHOBJICHHOTO Ha JIMIIEBON
MaHENH.

1.1.5 Tlpubop 3ammineH OT HEMPaBWJIBHON MOJIAPHOCTU TOAKIIOUYEHUS K
aKKyMYJISITOpHOM OaTapee.

1.1.6 IIpubop npeaHazHayeH AJis1 SKCIUTyaTalluy B CIEIYIOMUX YCIOBUSX:

Pabouue ycioBus npumenenus npuoopa TAB-1:

» TemnepaTypa OKPYKAIOIMIEH CPEIIBI.......ccereveeeerreeerereeenereeensnnens (10-35)°C
* OTHOCHUTENbHAS BIAKHOCTh BO3/lyXa, HE 0OJIEE .................. 80 % mpu 25 °C
" ATMOCHEPHOE TABIICHUEC .....vvveeeerreeeereeeeereeensreesssseeesssseeens (84 —106,7) xlla
HopmanbHbie ycinoBust mpuMeneHus mpuoopa TAb-1:

* TemnepaTypa OKPYKAIOIICH CPEIIBL......cceerurreerureeenrreenrreeeaeneeennnns (20£5) °C
* OTHOCHUTENBHAS BIAKHOCTD BOBIIYXAu.uueeeeurreeenrreeennreeesnnreeannneeenns (30—-80) %
" ATMOC(HEPHOEC TABIICHHUE .......eceuveeenrreenereeereennreensseesseeenseeenns (84 — 106,7) xlla



1.2 TexHu4Yeckue xapakmepucmuku

[Ipu6op TAB-1 umeer ciaeayrone XapakKTePUCTUKHU:

1.2.1 Jlnana3oH U3MEPEHUS HATIPSAKEHUM .....oceeveeeerereeennreeennnen. (100-240)B
1.2.2 Tlpeaen nomyckaemMoil  OCHOBHOW  MNPUBEACHHOW  MOTPEIIHOCTH
M3MEPEHUN HATIPSIKEHIM ....vvvvvvreeeeeeeeriiiiiiiireeeeeesessnsnnnnreeeeeeeseens + 0,5 %

1.2.3 Ilpeaen npomyckaemMoil AOMOJHUTEIBHOW MOTPEIIHOCTH W3MEPEHUI
HaNpsDKEHUW TIPU MU3MEHEHUH TEMIIEPATYPbl OKPYXKAIOIIETO BO3AyXa
OT HOPMaJbHBIX JI0 TPENSTbHBIX 3HAYCHHWH B pabodyeM auamazoHe
TEMIIEpaTyp PaBEH MOpPEAEy JOIMYCKaeMOM OCHOBHOW MOTPEIIHOCTH
V3MEPEHUS HAPSKCHUSL.

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

1.2.8 Ilpubop mnuTaeTcs OT UCHBITHIBAEMON aKKyMYJSITOpHOW OaTapeu
MOCTOSTHHBIM TOKOM cuJiol 710 15 MA Hanpspkenuem (110 — 240) B.

1.2.9 Macca 6e3 coeTMHUTENBHBIX MPOBOJIOB U Pa3beMOB, HE OoJiee....... 10 xr
1.2.10I"abGapuTHBIC Pa3MEPBI MIPUOOPA. ....eeeeereeerereeeaereeennnen 200x280%400 mm
1.2.11Cpennuii CpoK CIIyKOBI MPUOOPA, HE MEHEE .....eeeererreeeerreeeereeennnes 10 net
1.2.12CpenHsst HapaOOTKa HA OTKA3, HE MEHEE ......eevveeruveerveennenenns 3000 gacoB

1.3 KomnnekmHocmb

B coctaB npu6opa TAb-1 BxomsT:

B JIPHOOP TAB-T oottt et e e sabeaeen 1 .
* [IpoBoma mns moakmoueHus Kk Ab ¢ pazpemMamMu M 3aXKUMaMu THUIIA
CKPOKOIUID ITTUHOM TIO 3 M .eeeuevieeiiiieeeiieeeeiieeeeireeenenneeesnsneesnnseeeans 1 xomm.
= CyMKa UJIU TJIACTUKOBBIN KEUC NIl IEPEHOCKHU MPOBOJIOB........c.ene.ee... 1 .
* PyKOBOJCTBO IO 3KCIIITYATALHMH U MACTIOPT «.cnvveenereennreennreenireenireenneeennne 1 .
B METOIUKA TIOBEPKH ...eevveeenerreeeureeeaereeessreesnnseessssseeesssseessssseesssssessnsseeeens 1 .

1.4Ycmpolcmeo npubopa

1.4.1. Jluyesas nanenv

Buemnuit Bug mnpubopa mnokazaH Ha pucyHke 1. Breixmoudarenem 1
OCYILIECTBIISIETCS BKJTFOYCHUE/BBIKITIOUCHNE MATaHUS npubopa. Ha
KUIKOKPUCTAUIMYECKUN WHIWKATOP 3 BBIBOAWUTCS WH)OpMaIusa, HeoOxoauMas
nosib30BaTeNnto. PykosTka sHKozepa 2 CIyKHT Ui YCTAaHOBKM TOKa M 3aIlycKa
nporuecca uzmepenus. K paspemy 4 noakiato4yarOTCsl TOKOBBIE MPOBOJA, a K pa3beMy 5
— TOTEHIMalbHbIe. 3allMTy MpuOOopa OT NEPerpy30K IO TOKY OCYIIECTBIISIET
ABTOMATHUYECKUN BBIKIKOYATETD 6.

1.4.2. dyuxkyuonanvuasn cxema npubopa

VYhpoieHHast pyHKIIMOHAJIbHAS cXeMa MpUOopa NpUBEeHa HA PUCYHKE 2.

18 cunoBeix kimouer Ha IGBT-Tpan3ucropax T MOryT NoAKIOUUTE 16 MOITHBIX
Harpy304HbIX pe3ucTopoB Ry conporuBneHueM no 4 OM, OIMH COMPOTUBICHUEM



8 OM u oauH comnpotuBieHuemM 16 Owm mnapamnenbHO HcObIThIBaeMoil Ab uepes
TokoBble 3axkuMbl T31 wm T32. Ilpu Haxatuum pyKOSITKM DHHKOJAEpa CHUCTEMa
YOPaBICHUS, COTJIACHO 3apaHee YCTAHOBJIEHHOMY 3HAYEHUIO TOJYKOBOIO TOKA,
OTIHPAET COOTBETCTBYIOUIEE KOJUYECTBO TPAH3UCTOPOB. AHamoro-mudppoBoi
npeoodpazoBarens (ALIIl) depes nenurens HampsbkeHUs Ha pesuctopax R m Rp
npeoOpa3yeT HanpsbkeHue Ha Ab, CHUMaeMoe ¢ MOMOIIbIO MOTEHIUABHBIX 32KHUMOB
[131 u II32, B mudpoBoil Kox, meperaBaeMblii B MHUKPOKOHTPOJUIEP CHUCTEMBI
yIpaBJlI€HUs], KOTOPasi BRIBOJAUT 3HAUYCHHUE HAIPSIKEHUS HA IUCILICH.

MaTanwe

Puc. 1. Buewnuii 6uo npubopa TAB-1
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Puc. 2. @ynkyuonanovnasn cxema TAb-1

B npubope Mex1y TOKOBBIMU HIMHAMH IIOCJIEIOBATENIBHO C PE3UCTOPOM R3
BKJIFOUYEH KOoHJeHcaTop C eMKOCThIO 470 MK®D, KOTOPBIA NpeAHA3HAYEH IS TAlCHUs
BbIOPOCOB HAINpPSKEHMsI, BO3HUKAIOIMUX IpH 3anupanuu [GBT-TpaH3ucTopoB B KOHIE
MHTEpBala HAarpy»XeHus 3a CYET DHEPIuM, HAKOIUIEHHONM B WHAYKTHMBHOCTH LIENH
ucneiThiBaeMoir  Ab.  Jlns  mpenmoTBpaiieHHsT TOBpeXAEHUS mpubopa mpu
HENPAaBWIbHOM TOJISIPHOCTH MOJAKIIOYEHHsI TOKOBBIX 30HIOB K Ab B Ilenb TOKOBBIX
30H/I0B BKJIIOYEH CWJIOBOU TUOJ.

2 NMoprotoBka npubopa Kk padorte

BHUMAHMHME! BceaeacrBue Toro, 4To Mexkay Tokosogamu Ab cymecrTByer
BbICOKOE HANPSKEHHe, OMACHOe ISl SKM3HHM, MOAKJIIYEHHE U OTKJIIYEHHe
Npudopa TOKOBBIMHU M NMOTEHIIHAJIbHBIMH 32KMMaMH K AD Ipou3BOAUTCS TOJIBKO
PYKaMM B IMIJIEKTPHYECKHMX IepPYATKAX, HCIBITAHHBIX HAaNpsKeHHEeM
NepeMeHHOro TOKa He MeHee 2,5 KB.

Bce usmepeHus XOJIKHBI NMPOBOAMTHCH B IOMELIEHUH, IIe YCTAHOBJIEHA
AB, ¢ NoAKIIYEHNEM 32)KMMOB NPUOOpPa HenmocpeACTBeHHO K TokoBoaaM Ab. B
NPOTHBHOM CJIy4Yae TOYHOCTh U3MEPEHUI He TapaHTHPYeTCs.

st moarotoBku mpubopa TAB-1 mns ucneitanuss AB TOTYKOBBEIM TOKOM
HEO0OXOUMO BBITIOJHUTH CIEAYIOLIUE ONEePaIHH:

1. IIprcoeAMHUTH TOKOBBIN U MOTEHIIMAIBHBIN pa3beMbl Ha Kabese K TOKOBOMY
U TIOTEHIIMAIBbHOMY pazbemaM 4 u 5 (puc. 1) Ha nTuIEBO MaHean npuodopa.

2. TmatenbHO OYUCTUTH TOKOBOJBI UCTIBITEIBAEMOU ADB OT IpsI3u U OKHCIIOB.

3. Y6eauBmuchy, 4yTo BBIKIIOYaTedh nutanus 1 (puc. 1) m aBTOMaTUYECKHit
Beikio4aTenb (AB) 6 (puc. 1) Haxomarcs B mosiokeHUH «O» (BBIKIIOUEHO),
COCIMHUTHh TOKOBBIM M MOTEHIIMAIbHBIA 3aKMMbl OTPULATEIBHOTO MOJtOca (YepHas
MapKUPOBKa) C OTPULIATEIBHBIM TOKOBOJOM AD.

4. IToAKIIOYNTh TOKOBBIM M TMOTEHIMAIBHBIA 32)KUMbI IOJOXKHUTEIBHOTO
noJiroca (KpacHasi MapKUpPOBKA) K MOJIOKUTEIIBHOMY TOKOBOYy Ab.



3 PaboTta c npnbopom

1. Bki1rounTh aBTOMAaTUYECKUI BBIKJIIOUATENb Ipudopa 6.

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

|-XXX U-XXX.X

Puc. 3. Unoukayus oucnies nocie 8xkouenus:

3nech [-XXX — 0003HaueHNE TOKA M €T0 CHJIa B aMIIepax;
U—XXX.X — 0603HaueHnE HATIPSOKEHMSI U €T0 BEJIMYHMHA B BOJIBTAX;
X —uwucio ot 0 10 9.
3. TIoBOpOTOM PYKOSTKH 3HKOJIepa YCTAaHOBUTH MPEIBAPUTEIHBHOE PACUCTHOEC
3HAYCHHE HCITBITATEIIBHOTO TOKA. TOK yCTaHABIMBAETCS C JUCKPETHOCTHIO 12 A.
4. HaxaTth pykKosATKY 3HKOAepa. IIpumMmepHO uepe3 1 cekyHIy Ha IHCILIee
MOSIBATCS PE3yJIbTaThl MCIBITAHWN (3HAYCHMS HAIPsDKEHWH B BOJBTax) B ¢opmare,
IIPEACTABICHHOM Ha puC. 4.

Uxx Un AU
XXX X XXX X XX.X

Puc. 4. Unoukayus oucnies nocie npogeoeHust uCnblmanusl

3neck Uxx — Hanpsikenue Ab Ha xoimoctom xoxy;
Un — manpsokenune Ab o Harpy3kou;
AU — pa3HOCTb 3THX HAIPSDKEHUH (TIpocaka).

5. Ecnu Tpebyercs NOBTOPHOE MPOBEICHUE UCTIBITAHUS, TO MOCIE CUUTHIBAHUS
MOKAa3aHWM clelyeT MOBEPHYTh PYKOATKY 3HKojaepa. Ha nucmnee mpubopa cHoBa
nosiBuTcs uHAuKauus (puc. 3). [IoBOpOTOM 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 JIUCILIES.

6. Bpikmounth nuraHue npubopa M ABTOMATHYECKHI BBIKIIOYATENb U
OTCOEIMHUTD 3aKUMBI ITprdopa oT Ab.

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

I=(Un—3)/R,
rac R — 3HaueHHe DKBUBAJIEHTHOIO COIIPOTUBJICHHUA TMOAKIIOYCHHBIX

Harpy304HbIX PE3UCTOPOB IS JAHHOTO 3HAYEHHS PACUETHOTO TOKa [p, OMPEIENIIeMOe
n3 tabaunel 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 oGCnyXXuBaHue

[Tpodunaktuyeckre paboOThl MPOBOAATCS C IENIbI0 OOECIeUeHNsT HOPMAaTbHOU
paboTbl mpubopa B TEUYEHHE €ro SKCIUTyaTanud. Yactora OCMOTpa OmpeAensiercs
OKpY>Karolie cpeaod, B KOTOPOHM HAaXOAUTCAd NpUOOp, U HMHTEHCUBHOCTBIO €r0
IKCIUTyaTaluu.

Bce pernamenTHbie paboThl, CBA3aHHBIE CO BCKPBITHEM MPUOOPA,
COBMEUIAIOTCS C BHIIIOJHEHHUEM JIFOOBIX PEMOHTHBIX Pa0OT MM OYEPETHOM MOBEPKO
npuoopa.

PexomeHtyeMble BUIBI M CPOKH MTPOBEACHUS TPOPHIAKTUIECKUX paboT:

» BusyanbHbI OCMOTP U BHELIHSASA OYMCTKA — €KEMECSIYHO;

» BHYTpEHHMM OCMOTpP, IPOBEPKA TEXHUYECKOTO COCTOSIHHUS HaPYKHBIX
IIPOBOJAOB U 3a)KUMOB — €KEKBAPTAIIBHO;

» [lonHast mpoBepka TEXHHUECKOTO COCTOSTHUS MPUOOpa — €KEroTHO.

5 NoBepka npubopa TAB-1

[ToBepky mpubopa TAB-1 BBIMOJHSIOT C MEPUOAUYHOCTHIO OJMH pa3 B JiBa
roja B COOTBETCTBUM C JTOKyYMEHTOM «lIpubop 11 MCHBITAHWN aKKyMYJSTOPHBIX
OaTtapeit moacTaHIMi TOTYKOBBIM TOKOM TAB-1. MeTouka moBepkum.

6 TeKywwiMn peMOHT

Tekylmmui peMOHT OCYIIECTBIIAET MPEANPUITUC-U3TOTOBUTENb.

7 TpaHCcnoOpTUPOBaHME U XpaHeHUue

7.1. Ilpubop TAB-1 gomyckaer KpaTKOBpEMEHHOE XpaHEHUE CPOKOM JI0 6
MECSILIEB B YMAKOBKE MPEANPUATUA-U3TOTOBUTENSI MPU TEMIIEpaType OKPYKaroUIEro
Bo3ayxa oT 5 1o 40°C u otHOcuTENbHOM BiaxkHoctu 10 80% npu temnepatype 25°C.



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

BHUMAHHUE! He nonmyckaercsi aaske KPaTKOBPEMEHHOe HAXOKIeHHe
npudopa mpu TeMmieparype OKpy:Kawiero Bo3ayxa Hu:ke MuHyc 20 °C us-3a
OMACHOCTH BBIX0/Ia U3 CTPOS KMAKOKPHUCTAIIHYECKOT0 HHAMKATOPa npudopa.

7.3 CnocoOsl TpancnioptupoBanus npudopa TAB-1 A0MKHBI COOTBETCTBOBATH
I'OCT 22261-94.

VYcnoust TtpancnoptupoBanus mnpuoopa TAb-1 B wactu Bo3AeicTBUS
MEXaHWYECKUX W KIMMATHYECKuX (aKTOPOB HE JIOJDKHBI TMPEBBINIATH CIICTYIONTUX
3HAYECHUMN:

1) ynapHble Harpy3KH:

- MakcuManbHOe yckopenue 30 m/c?;
- YHUCJOo yaapoB B MUHYTY OoT 80 1o 120;
- MPOJIOKUTENLHOCTh BO3JEHCTBUA 1 .

2) mnoBsimeHHas Temieparypa 50 °C;

3) mnoHmwxkeHHas Temneparypa munyc 20 °C;

4) oTHOcHTeNbHAs BIaXXHOCTh 95 % mipu 35 °C;

5) armocdepnoe naienue (86 — 105) klla.

7.4 Kiumatuyeckue Bo3aelcTBus Ha npubop TADB-1 npu mnpenenbHBIX
YCJIOBUSX TPAHCIIOPTUPOBAHUSA JIOJKHBI COOTBETCTBOBATH YCIOBUSIM XPaHEHHUS 3 WIU

5TOCT 15150-69.

8 YTunusauusa

MeponpusitTust 1o HOAroToBKe M oTnpaBke nmpudopa TAb-1 Ha yrunmsanuio
IPOBOJASITCS COTJIACHO TPEOOBAHUSM U HHCTPYKLHUAM MIPEANPUATUA-IOTPEOUTES.
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