CtaOuin3aTop HaIPSKECHUS

IePEeMEHHOr0 TOKa OAHO(a3HbII

QUANT-14
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1. TexHuKka 0€30MACHOCTH

[lepen BKIIOUCHUEM CTa0MIIN3aTOPa BHUMATEIHHO IPOYTUTE PYKOBOJICTBO 10 SKCILTyaTaI[UH.
He BhImonHsiTe cCaMOCTOSATENHLHO PA0OTHI 0 PEMOHTY M 00CTYKHUBAaHUIO CTa0MIIN3aTOpa.

1.1. DaexkTpode30nacHOCTh

3ampemaercs:
® DKCIUIyaTUpPOBAaTh YCTPOMCTBO C HAPYIIEHHON U30JIALMEN IEKTPOIPOBOIKU
® DKCIUTyaTHPOBATh YCTPOHCTBO 0€3 3aIIMTHOTO 3a3eMJICHUS
® KacaThbCs PyKamH OTOJICHHBIX KaOelel U 3JEKTPUYECKUX COSMHCHUH
® DOKCIUTyaTHPOBATH CTAOMIN3ATOP MPH MPSMOM TOMAJaHUU KUAKOCTU (I0XKAb, CHET | T.11.), & TaKKe
B YCJIOBUAX TOBBIIIEHHOMN BIa)KHOCTH.
Crabuin3aTtop HampsDKEHHS TIOCTaBISIETCSl B COCTOSHWUHM, COOTBETCTBYIONIEM TIpaBWJIAaM  TEXHUKHU
0e30MacHOCTH.
He pas0upaiite crabunuzarop. He ynansiite 3aluTHbIE TPUCIOCOOICHUS.

1.2. [To:xkapo0e3o0macHOCTh

He nomyckaiite skciuryaTaliuy crabuaM3aTopa BOIM3U OT JIErTKOBOCIIAMEHSIOLIUXCSI MATEPUAJIOB.

He nomyckaiiTe nepekphIThsi BEHTWIISIIMOHHBIX OTBEPCTHIA, UK paboThl B MaioM paboueM oobeme (OOKC,
mKad) Ipu HEAOCTATOYHON BEHTUIISIINH.

He nomyckaiite paGoTsI O MPSIMBIMH JTy4aMH COJTHIA.

1.3. O0mue Mepbl 0€30MACHOCTH

® e JIomycKaiTe mereit gJake K HepaOoTaroneMy cTabnum3aTopy
HE HaKpbIBalTe CTAOMIIN3aTOP MIOCTOPOHHUMH MPEAMETaMH BO BpeMsi paboThl (MOXKET BO3HUKHYTh
aBapwifHas CUTYAIIVs UITM BO3TOPaHKUE TTIOCTOPOHHUX IIPEIMETOB)
HE JIOyCKalTe MonajaHus BHYTPb MOCTOPOHHUX PEIMETOB
3arperaercs MoAKI0YaTh MOCTOSHHYIO HArPy3Ky, ITPEBHIIIAIONIYI0 MAaKCUMAIBHYIO
repes] BKIFOUSHHEM CTa0MIIN3aTopa, eClId OH XPaHWIJICS WITH MEPEeBO3WICS TPU TEMIIepaType HIDKe
0°C, HEeobxommuMo, 9TOOBI OH IIPOCTOSUT IPU KOMHATHOM TeMIiepaType He MEHee 5 4acoB.

[ J Ecmm BXOZ[HOﬁ IIPOBOJI PETYJIAPHO I'PEETCA M3-3a BEICOKOI'O TOKA - IMMOATATMBATh BUHTOBOC COCTMHCHUC B
KIIEMMHOH KOJIOJIKe cTadmim3aropa - 1 pa3 B rof.

2. HazHayeHue

Crabuin3aTop HalpsDKEHHs MEPEeMEHHOro TOKa OXHO(MA3HBIA MpeqHa3HayeH Ui MUTaHUs Oe30MacHbBIM,
cTabniapHBIM HampsbkeHreM 220/230B ot ceTu ¢ HEyIOBIETBOPUTEIBHEIM KaYeCTBOM HATIPSDKEHUS, MO0
IIPY NOBBILIEHHBIX TPEOOBAHMX K KAUECTBY U O€30MIaCHOCTH NMTAIOIIEH CeTH.

Otrmmune crabummzatopoB QUANT — momaya rmagkoro, 06e3 WMITyTBCHBIX BBEIOPOCOB HAIIPSDKEHHUS B
Harpy3ky. [IpM HaiuMuuM B CeTH ONACHBIX BBIOPOCOB, a TAaKKe CKAYKOB HANPSDKEHUS Ha BXOJIE,
olepexaromnias 3amnmTa OTKIII0YaeT MPU He0OXOIMMOCTH HAarpy3Ky M CTaOHMIIM3aTOp JI0 TOTrO, KaK UMITYJIEC
MepeHANpPSDKEHNsT  JIOCTUTHET HAarpy3kd. BonmbIIMHCTBO oOmacHBIX cHUTyanuii oOpabarteiBaercs 0e3
OTKITIOUEHHsI cTaOMIIM3aTopa TaK, YTO Ha HArpy3Ky MOCTYIAeT YHCTOE, OT(HUIBTPOBAHHOE HANPSHKEHHE
220B (230B) 50I'1, u moTpeOuTENH HE 3aMETUT IMPOOIEM, KOTOPBIE MOTITH ObI OBITH OITACHBIMH.
Crabuin3aTtop paccuydTaH Ha HENPEPBIBHBIA KPYIVIOCYTOUHBIH — PEeXKUM pPabOTBl B  OTAIUIMBAEMBbIX
TIOMEIICHHSX.



2.1. IIpaBuJia XxpaHeHUs U TPAHCIIOPTUPOBAHUS

®  YCIIOBUS XpaHEHHs CTa0MIIN3aTOPOB JOIKHBI COOTBETCTBOBATH CIIEMYIOLIMM: TeMIlepaTypa OT
+0°C no +40°C, otHOCUTENBHAs BIaxkHOCTH 10 80% mpu Temnepatype +25°C

® CcTaOWIN3aTOpPHI B YIIAKOBKE MOTYT TPAHCIIOPTHPOBATHCS JTFOOBIM BHIOM 3aKPBITOTO TPAHCIOPTA B
COOTBETCTBHSIMH C IPABUJIAMH MIEPEBO3KH HA JAHHOM BUJE TPAHCIIOPTA.

3. Texnnuyeckue XapakTepUCTHKH

Mogenb Quant-14
Tun ctabunusaummn VIHBEPTOPHbLIN C onepexaroLen 3aLmMTon
KonnyecTtBo cTyneHemn CtyneHen HeT. Nagkoe perynupoBaHue
BbixogHasa mowHocTb npu 2208, kBT 13,8
BbixogHas mowHocTb npy 110B, kBT 6,9
BbixogHoe HanpsbkeHue, B 220 vnn 230
HomMuHanbHbIN BXOAHOM TOK, A 63

Tok neperpy3km n K3, A 120
Bpems oTkn. ¢ Harp. >125%, cek. 10
Bpewms otkn. ¢ Harp. >150%—K3, cexk. 1
ToyHocTb cTabunusaumm, % 0,5
[nana3oH BxogHbIX HanpsxeHumn, B 90-350
[Jnana3oH ctabunumsauum, B 90-350
[wnana3soH pabounx TemnepaTtyp, °C +5 ...+40
[vana3oH BnaxHoctu, % 40...80
3agepxka nepep, BKIOYEHNEM, CEK. 6
Cnocob MoHTaxa HasecHowm
Knacc 3awurhl IP20
OxnaxgeHue MpuHyouTensHoe. ManowymHoe.
Konu4yecTtso has 1
DYHKUMA KOMNEHCaTOpa peaKkTUBHOIO Toka

Harpysku Ectb
DyHKUMS orpaHnyeHuns Toka (*1) Ectb
M3amepeHne MOLLHOCTU Ectb
MexaHn4veckun bannac Ectb
dDyHKUMS nnaBHOro nycka (*2) Ectb
Ouncnnen Ectb
LiBeT CeeTno-cepbliit
MoTpebnsemas mMoLwHOCTb, BT 22
MabapuTtbl, cMm., BxLLUXI™ 450x330x125
Bec, kr 12
[apaHTus, mec. 60
CTpaHa-npons3BoanTenb ToOBapa YkpaunHa
CtpaHa peructpaumm bpeHga YkpaunHa

*1 Ilpu evixoonom moke 6onee uem 125% om nacnopmiuozo, 6bix0OHOE HARPANCEHUE CHUNCACTICS,
moxk Hapacmaem 00 200% (npu K3 na 6vixoode, unu nycko8om moxe MOWHOU HaA2py3Ku mund
MOmMOpo8s). Dmom pexcum npeOHasHaueH Oid 603MONCHOCIU 3aNYCKA HAZPY3KU C HYCKOBbIMU
MOKAMU, NPEBLIUAIOUJUM NACTOPTHBIL HOMUHATLHBIIL MOK CMAOUIU3amopa (Maekuti nyck).
Buumanue! /[pyeue nazpysku Ha 8pems nycka He NOIYYAIOM CMAOUIUZUPOBAHHO20 HANPSICEHU
(8b1X00 npocadicen Ha 8pems nycKka, noka mok npegviuaem 125% om nacnopmmnozo).



*2  Ilpu moxax 6onee uem 125% om nacnopmuoz2o 6xo0HOU MOK, NompebiseMviii om cemi,
HAYUHAem CHUMICAMbCsL N0 Mepe NPOCANCUBAHUSA 8bIXOOH020 Hanpsdicenus. Takum oOpazom, MowHbie
HazpysKu ¢ GOTIbUWUM HYCKOBbIM MOKOM, YMO 63 Cmabuiuzamopa «npocajicusany cemo, Meuldst
COCeOHUM NOOKTIIOYEeHUAM — CIAPMYIOM NIA6HO, U MOK U3 cemu nompeosiemcsi 601ee pasHOMEPHO
no mepe nycka. B amom pescume (cm *1) 6 Momenm nycka opyaue nompebumenu, 3anumanHble on
mo2o Jice CMadUIU3AMoOpPa — UCABIMAON KOPOMKULL NPOCcao (RPO6al) HaNPsAJCeHUs, Had 6PeMsl NYCKA.

4. KOMIIIEKT MOCTABKH

B xoMIuIeKkT moctaBKH BXOJSAT:
e crabmin3aTop HampspKeHHst — | mT.
® KpemnexHas IJIaHKa (ycTaHOBJIEHa, CheMHas ) — 1 mT.
® PYKOBOJCTBO IO 3KCIUTyaTaluyu — 1 mIT.
)

WHAUWBUAYyaJIbHAaA YIIAaKOBOYHAs Tapa - 1 1.

5. YceTpoicTBO M IPUHIUIL PadOTHI

Crabuin3aTop UCTONB3YeT MPUHIUI JBOHHOTO IPe00pa3oBaHus HAPSHKEHUS ¢ BO3MOXKHOCTBIO BO3BpaTa B
CEeTb, Harpumep npu pabore COJTHEYHBIX ANEKTPOCTaHIIHH y norpeduTens,
CuroBas vacth ucronbdyer BU-IIINM, cobpan Ha ObicTpbix Kmodax IGBT 5-ro mokoneHus, HCHIONB3YeT
DSP-anropuT™bl BTOPOTO TMOKOJIEHHS HHBEPTOPHBIX PEBEPCHUBHBIX CTAOMIIN3aTOPOB, peaiH30BaHHBIE HA
nByx nporeccopax STM32 u umMeeT creluaibHO pa3paOdOTaHHBIC JUIS 3TOM JIMHEWKH CTAOMIIN3aTOPOB
AJIEKTPOMArHUTHBIC 3JIEMEHTHI JUTS TpeoOpa3oBaHue SHEPTHH U (PUIBTPAIUK KaK BHIXOIHOT'O HAIPSIKEHUS,
TaK W MIOMEX U3 CETH.

BxonHoe HampsbkeHHE M3 CETH IIOCTyNaeT 4yepe3 BXOAHOW aBTOMAT Ha BXOJ CXEMbl CTaOMIM3aTopa,
3alUThIBAECT BHAYAJIE MAJTOMOIHBIN BCIIOMOraTeIbHbIN HCTOYHUK IIUTAHUS U MATEPUHCKYIO IUIATy, a TAKXKe
UHAUKATOpHYIO cxeMy. CTaOmin3aTop HaurHaeT oTcyeT 6 CeKyH 0 MOJaud HalpsDKEHUs Ha HarpysKy, U
3a 9TO BpeMsL:

e [IpoxoauT HECKOJIBKO LIMKIIOB IIOJIHOTO CAMOTECTUPOBAHNUS U IPOBEPKH 3aBOACKOM KaJInOPOBKU.

e [IpoBepsier BXOIHOE HaNpsDKEHUE, HAXOAUTCS JIM OHO B JOIYCTUMOM [HMala3oHe, UMEET JH

IIPAaBUJIBHYIO YaCTOTY C HY>KHBIM OTKIIOHEHHEM OT HOMHUHAJIa U IIp.
e [IpoBepsier, HE yAEp>KUBAET JIM MOJIB30BATENb IPU BKIOYEHUH KHOIIKY YIPaBJICHUS, [UIS BXOZA B
HAaCTPOMKH.

e [Joka3pIBaeT KpalHIO 110 BPEMEHHU MPUUUHY NPEIbIAYIIErO BHIKIIOYCHHUS.
U nocne sToro aenaer noneITKy NOAATh HAIIPsDKEHKUE HAa HArpy3Ky. Eciu npu aToMm B Harpyske nmeercs K3
(KOpOTKOE 3aMBIKaHFE) WM OHA ITOTPeOIIIeT OObIe TOKa, YeM HOMUHAILHBIA TOK CTa0MIM3aTOpa — OH B
TEYEHUU KOPOTKOI'0 BPEMEHH JaeT Harpys3Ke Meperpy304Hblid TOK (KpaTHOCTBIO 2), 3aTEM CHOBA MEPEXOAUT
B PEKHM CaMOTECTHUPOBAHHUS, IOCJE IIOBTOPSET MOMNBITKY 3allUTaTh HArpy3Ky (BO3MOXHO, Harpy3kon
SIBJISICTCSl MOLIHBIM MOTOp, HalpUMep, U OH HE YCIel CTapToBaTh C MEPBOrO pa3a) — U IPU YCHEUIHOM
cTapte (TOK HE BBIIIe HOPMBI, HAIPSDKEHNE B HOPME) — HauWHAET paboTy, 0 YeM COOOIIaeT TeKCTOM Ha
WHAMKATOPE, M MEPEXOAUT B PEKUM II0Ka3a 3KpaHa IO YMOJTYAHHIO — CJIEBA BXOIHOE HAINPSDKEHUE U
BXOZHOW TOK, CIIpaBa HOMUHAJI BBIXOAHOI'O HANPSDKEHHUSA M BBIXOTHOHM TOK, B LIEHTPE CBEPXY — IMPOLIEHT
3arpy3KH, B LIEHTPE CHHU3Y — TEKYIlas BBIXOAHAs MOLIHOCTb. [IpOIEHT 3arpy3ku MOXKET YBEINYMBATHCS,
IpU OJHOW M TOW >K€ HarpysKe, eclii BXOIHOE HampsbkeHue yMmeHblnwiochk. Crabunmuzatopel QUANT
rapaHTUPYIOT BbIJaYy MOIIHOCTH HE MEHee, YeM MOXKET NPH JaHHOM BXOJHOM HANpPSHKEHUH BBHIIAThH
nmTatomas cerb (P=[*U).

CTa6I/IJ'II/IBaT0p COCTOUT M3 ABYX OCHOBHBIX YCTKO Pa3ACIICHHBIX (bYHKHPIOHaHLHLIX ‘laCTCﬁ, O6’B€,Z[I/IH6HHBIX
B OJIUH KOpITYyC U pa60Ta101m/Ix BCE€raga COBMCCTHO!



e (CoOCTBEHHO CTa0MIIM3aTOp, €ro BXOAHBIE M BBIXOAHBIC (PHUIBTPHI, KOMIIEHCATOP PEAKTUBHON
MOIIHOCTH — AJISl PeKUMa HOPMAaJIbHOM paOOThI, BKIIOYAIOIIETO B ce0sl U JTI00bIEe CKaYKH-OpOCKH
HaNpsDKEHUS B MIPEenax J0MyCTUMOro auamna3oHa cTabuin3auy npudopa.

e Moaynp 3amUThl OT MepeHanpsHKEHUH, HEMPEPBIBHBIX M WMITYJIBCHBIX, U1l HAaJEKHOH 3alIyThI
HArpy30K H 0JI0Ka CTaOMIM3alWH OT OMACHBIX TIepeHaNpsHKEHUH (HarpuMep, pH 00pbIBE HYIS WK
3aMBbIKaHUH (a3bl HAa HOJIb) WM OT UMITYJIbCHBIX IEpEeHaNpPsHKEeHNH, COACPKUT B TOM YHCIIE

YHUKaJbHYI0, HE W3HAIIMBAIOIIYIOCS 3aIlIUTYy OT KOMMYTAalMOHHBIX TIepeHanpsHKEHHH,
paccunTaHHylo, B oTianuue oT TpaauuuoHHbIX Y3UIIL, Ha Bech cpok Ciry:kObl crabuim3aTropa U
CIIOCOOHYIO CIIPABIISATHCA C COTHSIMHU M THICSYaMHU €KETHEBHBIX KOMMYTAIIF MOIITHON HArpy3KH BO
BXO/IHOW CeTH crabuim3aropa (HampuMep, €Cd PSJOM HaXOJHUTCS [eX C MOIIHBIMH CTaHKAMHU,
TpaHC(hOPMATOPHBIMH CBaPOYHBIMHU ammapaTtaMd U T.II.), KOTOpbIE CO3Aal0T B CETH MMITYJIbCHBIC
TepeHanpsuKeHus.
Mogynb 3alIMTBl CHPaBiIsieTCs C UMITYJIbCAMH KOMMYTAIIMOHHBIX IEpEHANPSHKCHUN B JJIMHHBIX
BO3JIYIIHBIX JIMHUSIX C OONBIIONH COOCTBEHHON HMHAYKTHBHOCTBIO, JIETKO IMOJABIISISE MMITYJIbCHI
TepeHanpsuKeHns aMIuIMTyIoi 4kB 1 6onee, ¢ TokoM B umiyibsce 10 300A 1 AUTEIbHOCTHIO Ooliee
30mc, uto kpatHo mpesbimaer TpedoBanuss ['OCT Ha KadecTBO SJCKTPOIHEPTHHU B YACTH
KOMMYTAIIHOHHBIX TepeHaNPsKEHHH.

6. YcTaHOBKA M MOAKJIIOUCHUE

OOBIYHO MpH IPOJIAXKe y aBTOPHU30BAHHBIX IWIEPOB BaM mpemiokat miiaTHeIA Wi OecIuTaTHEIN (00HYCOM)
MOHTaX u MTOJIKITIOYEHH e Bamero HOBOTO crabunmzaTopa.
B vHOM cily4ae BOCIONB3yHTECh YCIYTOM KBATU(HUIIMPOBAHHOTO 3JICKTPHUKA.

1. PacmakoBaTh crabunmsatop. BreimepkaTh HE MEHEE 5 YacoB, €CIM TPAHCIIOPTHPOBAJICS WIH
XpaHWJICS B XOJOJHOM TIOMEIICHUH, TSl BRIPAaBHUBAHUS TEMIIEPATYPHI M BHICHIXaHUS BO3MOYKHOTO
KOHJIEHCaTa.

2. TlomroroBuTh MecTo st pasMenieHus. OCHOBHOE pacHoNOKeHHe cTabuim3aropa — IOJBEC Ha
cteny. s 5Toro cheMHyI0 (BEpXHIOK) CKOOY IMOBEca HYKHO 3aKpEMUTh Ha CTEHE, B COOTBETCTBUU
C MaTepuaioM cTeHbl. He ycTaHaBIMBAaTh HA CTEHBI U3 BO3TOPAEMBIX MaTEPHAIIOB.

3. Ortkmrounts BBoAHOM aBToMat!!! Ha BxomHol (asze He TOKHO ObITh HAIIPSDKEHMS MPU paboTax I1o
MTOIKITIOYEHUTO

4. BpIkpyTHTh JBa BHHTa W CHSTh KPBIIIKY, 3aKPBIBAIONIYI0 KIEMMHUK JUIS TOIKITIOYEHUS.

RRARHNNNRRs e

5. 3auncTUTh, 000pYNOBATH HAKOHEUHUKOM IIPOBOJ 3aLIUTHOIO 3a3€MJICHHS U 3aKPEIHUTD €ro raiKou
Ha BUHTE PSIIOM C KIIEMMHUKOM B OTCEKe KJIEMMHHKA.

6. 3auncTuTh M 000PYAOBATH HAKOHEUHUKAMH TPU IPOBOAA — (a3a MUTAIOUIEH CETH, HOMb
MUTAIOLIEH ceTH (OH K€ M BBIXOIHOH HOJIb), BBIXOA HA HArpy3Ky (MAYT B KOMILJIEKTE IIOCTABKH).

7. BbIBepHYTH BUHTBHI/OONTHI U3 KJIEMMHHKA, HA/IeTh HAKOHEUHUKH B COOTBETCTBUU C MAPKHPOBKOM,
3aBEPHYTH U 3aTSAHYTH OONTHI, IPOBEPUTH HAASKHOCTh 3aTsDKKU. HexenaTensHo MCons30BaTh
MOLIHBIA (TOPLOBBIN) KITI0Y, TaK KaK MO>KHO COPBaTh pe3b0y B KiIIeMMHUKe. JlydIiie ucrons30BaTh
OTBEPTKY «KpecT». O0s3aTeNbHO UCIONB3YHTE NIPUCYTCTBYIOLIME HA BUHTaX/00NTaxX KIEMMHHUKA



10.

MpYKUHHBIE MIa0BbI «3BE37I0YKa» — 3TO AACT TAPAHTHUIO TOTO, YTO COCAMHEHHE HE OCIa0HET CO
BpEMEHEM, U HE CTaHET NeperpeBaThCs.

AKKypaTHO MOBEChTE CTaOMIIM3aTOp TaK, YTOOBI BUHTHI ITO/IBECA HA 3a/IHEH MaHEIH MONaU B a3kl
cKko0bI TozBeca. [IpoBepbTe TOYHOCTH ONAaAaHUS, TONPOOOBaB JBUHYTH CTAOMIN3aTOP
(mpuaep>xkuBas €ro oT MajAeHus) BIEBO-BIIPABO.

[IpoBepuTh, OTKIIOUEHBI 11 00a aBTOMAaTa Ha JIMIEBOH MaHe I CTabuIn3aTopa, OTKIIOYUTE IPU
HEOOXOJJMMOCTH.

Pabora OKOHYCHA, MOKHO IMOJaBaTh HAIIPAKCHUEC BBOAHBIM aBTOMAaTOM, I1OCJI€ Y€r0 BKIOYHUTH
crabunuzaTop B pabory ero aBromarom BKJI/BBIKJI, nepeBens peiyar B BepxHee MOT0KCHUE.

7. PaGoTa craduimn3zaropa

Crabmim3aTop 00eCIIeUrBacT:

Cra0mim3aiyio BEIXOIHOTO HanpsbkeHus Ha ypoBHe 220B+0.5% npu u3MEHEHUU BXOIHOTO
HanpspkeHus ot 90B 1o 350B wacroroit 5045 I'.

3amuTHOE OTKIIFOUEHHUE MTOTPEOUTENICH PH MOBBIICHUH BXOIHOTO HanpsbkeHus oomnee 350B ¢
OTKJIIOYCHHNEM BXOAHOI'O aBTOMAaTHYECKOI'O BBIKIIHOUYATEIIA.

3amuTy OT KOPOTKOT'O 3aMbIKAHUS U JUTUTENBHBIX IEPETPY30K Ha BBIXOJIE.

Pexum «Tpanzut» («Bypass») eciiu ecTb aBapHiiHas CUTyaIusl.

3amuTy NoTpeOuTeNIs OT NEepeHanpsLKEHUs B pekuMe « TpaH3uT» ¢ moporom 260+5 B.
TemnoByro 3amuTy cTabMIN3aTopa B MHTEpBaje Temmeparyp 75—85°C.

Paboty Bo BceM jimamna3oHe Harpy30K OT XOJIOCTOrO X0OJa 1O HOMHHAIBHOM.

HopmupoBaHHOe 6 ceKyH] OTKIIIOYEHU e MTOTpeOUTeNel pH KPaTKOBPEMEHHOM HCYE3HOBEHUH
MUTAIOMIEH ceTH (MCKITIOYAeT MOBPEXIEHNE UMITYJIbCHBIX UCTOYHUKOB MUTAHUS TOTPEOUTENEH ).
Crabuinsatop He BHOCUT UCKaKEHUH B (JOpMY BBIXOJHOTO HATPSKEHUS, & IPH HATMYUU
HCKaKEHHH B TIUTAIONICH CETH yMEHbBINAET COAepKaHUe BBICIIIMX TAPMOHUK (McTpaBisieT Gpopmy
HaIpspKEeHHs) C 1EeNbI0 YMEHBIISHHUS HarpeBa U TYISHHS JIeKTPOABUTATENeN U TpaHC(HOPMATOPOB.
[Ipu HanwUMM Kak TUTaBHBIX, TaK U PE3KUX CKaYKOB HAIPSDKEHUS B ceTH (Ha BXOIE
CTa0MIIN3aTOPA), €CITM OHHM HE BBIXOJIIT 32 MPEEIbl JOMyCTHMOTO JIHara3oHa CTa0uIn3aul —
BBIXO/IHOE HAIPsDKEHUE CTa0MIIN3aTopa OCTaeTCsl HEM3MEHHBIM, 0€3 IIPOBAJIOB M BHIOPOCOB, JTaXKe
KOPOTKHX (OIepekaroliee peryaIupoBanne). ITO cAeNaHo sl 6€30IacHOCTH JICKTPOHUKH, YTOOBI
OHa BCETIa MUTaIach HOMHHAIBHBIM HamnpsbkeHneM 220B (v 230B, ecin BeIOpaHO), a TaKxkKe
YTOOBI UCKIIIOYUTH MUTAHHUE JIAaMI HAKAJIMBAHUS WIIH IPYTUX OCBETUTEIHHBIX IPHOOPOB.
CobcTBenHOE IOTpedIeHrne cTabmIM3aTopa Ha X0JIOCTOM X0y He Ooree 25BT.

Crabmm3aTop COAep>KUT KOMIIEHCATOP PEaKTUBHBIX TOKOB, HA BEJIMYMNHY PEAaKTHBHOTO TOKa 2--
3A, B 3aBHCHMOCTH OT BXOJHOT'O HanpspkeHUs. OH COKpallaeT peakTUBHOE TIoTpebIeHne
MakcumanbHO Ha 700 kBAp/Mec, yMeHbIIas oriiaTy 3a IpeBbIIIeHHe PEAKTHBHOTO IOTPEOICHHUSI.

PaGora craduamsaTopa ¢ reHepaTopamMu: TeHEPaToOp MOAKIOYATEH TOJIBKO [IOCIE CTa0MIN3aTOpA.
Pabora cTabuiu3zaTropa ¢ CBApOYHBIMH aNMapaTamMu:

a. TpanchopmaropHble cCBapOUHBIE annapaThl — JAIOT ONACHbIE KOMMYTALMOHHBIE
HAMITYJTECBI HATIPSDKEHUS TIPH padote (0coOeHHO TIpH ¢c1aboi, JTUHHON JIMHUU
anekTpocHaOxkeHus). Ecnu Takas cBapka mojxiroueHa «ao» crabmmmszaropa QUANT —
TO HArpy3Ku craduimsaTtopa OyIayT HaJeKHO 3alHUILEHBI OT 3TUX BRIOPOCOB U CKaYKOB
HanpsbkeHus. [logxmodaTs Takylo cBapKy Ha BBIXOJ anmapaTa (1 BooOlIe HCTIOIb30BaTh
ycTapeBIIre U HEKaueCTBEHHBIE 0 CPABHEHUIO C MHBEPTOPHBIMH CBAPOYHBIMH
anmapatamu — TpaHc(OpMaTOpHbIE) — KpaiiHe He pekoMeHayercs. Jleno B Tom, 4To B
3TOM CJIydae, XOTs caM CTa0MIM3aTop U yAEPKUT HAIIPSHKEHUE B HOPME, HO BHYTPEHHSIS
JIMHUSA TI0CIIe Hero OyaeT OMHOBPEMEHHO MUTATh HArpy3Ky U CBapOYHbIH anmapart. [Ipu
3TOM, HaXOJSICh HA OJHOW JIMHUH, CBAPOYHBIH anmnapat Oyner HanpsAMyl0 HETaTHBHO
BIIMSITH HAa Harpy3Ky, HECMOTpPSI Ha CTAa0MIIbHOE HANpSDKEHHE Ha KIIeMMax cTa0MiIn3aTopa.

b. HuBepTopHBIE CBapOYHBIE anmapaTbl — 03 OrpaHWYEHHH, U Ha BXOJIE U Ha BBIXOJIE
cTabunm3aropa.



8. Unaukanus mnapaMeTpoB cTadujan3aTopa

8.1 Undopmanus o npudope.
WNudopmanus o mpubope BRICBEUNBACTCS HA MEPBHIX CEKYHAAX IOCIIE MOAAYH MUTaHUS HA CTaOMUIIM3aTOop
Hanpsbkenus. B nepsoit crpoxke — Hazanue (QUANT I i QUANT 1) 1 MomiHocTs MOpENy.

QUANT I nim, unave, «Mamast MOZENB» — MOJIENb C MEHBIIMMH pa3MepaMy U BECOM, U PSIIOM
MotHocreit: 5,5 kBT, 7 kBt, 9 kBt, 11 kBT. ["adaputer 250MM*420MM*125MM

QUANT Il — «bonbmas moaens» — 11 kBT, 14 kBt, 18 kBT, 22 kBT. Pasmepsr 330MM*450MM*125MmMm.
Bo BTOpOI#i cTpoke — ciykeOHass HHPOpMaIysl, Hy>KHa TOJIBKO JJIsl TOT0, YTOO IMOJIb30BATENb MOT
nepenaTh ee CepBHCY B cirydae nmpobieM (Ui KOHCYIbTAIMH 110 SKpaHaM U U3MEHsIeMbIM ITapaMeTpam,
€CIIM OHH OTJIMYAIOTCSl OT OMMCAHHBIX 37IECh).

8.2 DxpaHbI MeHIO TePBOr0 YPOBHS M 3KPAHbI MEHIO BTOPOI'0 YPOBHS.
B crabunmzaTope HanpsbKeHHs IPUCYTCTBYIOT JIBa THITA MEHIO: MEHIO TIEpBOT'O YPOBHSI M MEHIO BTOPOT'O

YpOBHSI.
OKpaHBI MEHIO TIEPBOTO YPOBHSI:

JoctymHbl cpasy mocie BKItoueHus mpuodopa. [lepeximrogarorcs knonkamu «Bieso-Bmipasoy» mop 3xpanoM
(;1eBast ¥ IpaBasi KHOTKH). DKpaHbl HHQOpMAaIMOHHBIE 0€3 HACTPOCK.

o  (OcCHOBHO#H dKpaH

HMeHHO OH BhICBEUMBACTCS TI0 YMOJTYAHUIO MPH BKIFOUSHUH TpHOOopa.
B niepBoii cTpoke ciieBa HampaBo: BXOJIHOE HanpsbkeHue, B BonbTax; [IpoieHT 3arpy3ku ot
MaKCHMaJIbHO BO3MOXKHOH IPY JaHHOM HANPsKEHHUH BBIXOIHOW MOIIHOCTH; BeIxomHoe
HanpsibkeHue, B BonbTax u gecsaTeix nonsx Bonbra.
Bo BTOpOIt CTpOKE ciIeBa HAIIPaBO: BXOAHOH TOK, B AMriepax; BerxomgHass MOITHOCTD, B
kmioBarrax; BerxogHoit TOK, B AMIepax.

e [lononHutenbHbIi 3kpaH Ne1

BricBeunBaeTcsa nocne ogHOPa3oBOro HaXaTusl Ha KHoMKy «Bnpaso»
CnieBa HanpaBo: BXOOHOE HanpshkeHune, B BonbTtax; MNMpoueHT 3arpy3ku, 0T MakCUMarbHO
BO3MOXHOW MOLLIHOCTW NPV JaHHOM BXOAHOM HanpsiXeHun; BoixogHoe Hanpshkenue, B
BonbTtax n pgecatbix gonsix BonbTa.

e JlononHutenbHbIA akpaH Ne2

BricBeunBaercs nocie ,I[BOI>'IHOFO Ha>KaTHs Ha KHOIIKY «BnpaBo»

B nepBoii cTpoke cieBa HanmpaBo: BXOAHOE HaNpsbkeHue, B Bonbrax; Temnepatypa BHYyTpU
npubopa, °C; BerxonHoe HanpsibkeHue, B Bonbrax u necsateix qomnsx Bonbra.



Bo BTOpOﬁ CTPOKEC CJICBA HAIIpaBO: BXOJJ[HOfI TOK, B AMHCan; BI:IXOI[HaSI MOIIHOCTB, B

kmioBatrax; BerxogHoit Tok, B Ammepax.
JononHuTteneHbIn akpaH Ne3

BricBeunBaeTcs mociie TpOHHOro HaxkaTusl Ha KHONKY «BrpaBo». ['padudeckuii ”HAUKATOP
MPOLEHTA 3arPy3KH - TOKa3bIBAET JOJIO0 OT MAKCUMAJIBHO BO3MOYKHOU MPU JAHHOM BXOJTHOM
HanpsH>KEHUU BBIXOJHOW MOITHOCTH.

Hanmnuck «Bx» - 0003HaYaeT BXOIHOE HAIIPSDKEHHE BO BTOPOH CTPOKE.

Hanmnuck «BbIX» - 0003HAYaET BHIXOHOE HAIPSIKEHUE BO BTOPOM CTPOKE.

CrieBa HampaBo: BXOJHOE HamnpspkeHue, B Bombrax; [IporeHT 3arpy3ku 0T MakKCHMAaJIbHO
BO3MOXXHOM NP TAHHOM HalpsiKEHUHU BBIXOJHOW MOILIHOCTH; BrixoaHoe HanpsixeHue, B Bonbrax
M JIecsAThIX noisax BombTa.

OKpaHBI MEHIO BTOPOT'O YPOBHS:

3KpaHI)I MCHIO BTOPOT'O YPOBHS IMPEAHA3HAYCHEI JJId IPOABUHYTOI'O ITOJIE30BATEIIA. KpOMe MOHUTOpPHHTA
napaMeTpoB HEKOTOPBIE U3 IKPAHOB TO3BOJISIOT U3MEHUTH PadoTy nprbdopa, OyAbTe BHUMATEIbHEI!
JocTymmHO 3MEeHEeHre BBIXOTHOTO HATIPSDKEHHS: TOUHAS MTOJICTPOKa B Tipenenax +3%, U MepeKitoueHne ¢
220B nHa 230B u o6patHo. Taxke MOXHO TECTUPOBATH KyJiephl (YCTaHABIMBATH CKOPOCTh BPAILICHHS IS
MIPOBEPKHU KauecTBa paboThI KyJIepOoB, OTCYTCTBUS JHIIHEr0 IIyMa OT HUX). 3aliTH B MEHIO BTOPOI'O YPOBHS
MOXHO JUIMHHBIM Ha)KaTHUeM JIEBOH KHOIIKU II0J 9KpaHOM (He MeHee 6 cek). Bbixon U3 3TuX 3KpaHOB B
9KpaHbI 10 YMOIYAHUIO — JIN0O BBIKITIOYEHHEM NTUTAHUS, JINOO HOBTOPHBIM UTMHHBIM Ha)KaTHEM JICBOM
KHOIIKH.

OkpaH Ne1

MakcumanbHO 3aUKCHPOBaHHOE BXOAHOE HANIPSDKEHHE OT MOCIIeIHEro BKIIoYeHHs nprbopa. [Ipn
BBIKITIOUCHUH CTa0MIM3aTOpa - COpachIBaeTCs.

OkpaH Ne2

MaxkcumanbHas 3apUKCHpOBaHHASA Harpy3Ka OT IIOCIEIHEro BKIroUeHus mpudopa. Ilpu

BBIKJTIOYEHUH CTa0MIM3aTopa - cOpachIBaeTcsl.

OkpaH Ne3

Bpewms pabotsl mpubopa ¢ MOMeHTa nocienHero BkiatodeHus. [Ipu BeIkmoueHnn cTabuiu3aTopa -
cOpaceIBaeTcsl.
OkpaH Ne4

Temnepatypa BHyTpu npudopa, B rpagycax Lenscus (°C).



e OkpaH Ne5

[loactpoiika BEIXOAHOT'O HANIPSDKEHHUS.
[oncrpoiika Bo3moxHa B npenenax +3% c marom o 0.1%.

st moacTporiku HEOOXOAMMO HAXKATh CPEHIOI0 KHOIIKY O] 9KpAaHOM (3HaYeHUE HAaUWHAET
MUTaTh), ¥ KHOTIKAMH «BJIEBO-BIIPaBO»( COOTBETCTBEHHO JIEBOM U MPAaBOW KHOIKOW) HACTPOUTH
HYXXHOE 3HaYeHHe, MOCIIE Yero CHOBA HAXKAaTh CPEAHIO0 KHOMKY (MUTaHUE 3HAYCHUS JIOJKHO
npekpatuthbes). [locie 3Toro cieayer BEIATH U3 JAaHHOTO KpaHa MPaBoOi KHOIMKOM, Toraa
MIOACTPOMKA COXPAHUTCS. ECu HyKHO OTMEHUTh NOACTPOMKY — CIIEAYET BBIMTH U3 SKPaHA JIEBOU
KHOIIKOH.

e OkpaH Ne6

Bri60op BeixonHOTO Hanpsbkenus 220B/230B

st BBIOOpa BEIXOIHOT'O HanpsbkeHus (nepekitodeHust ¢ 220B Ha 230B nim Haob0poT)
HEOOXOJJMMO HaXKaTh CPETHIOI0 KHOMKY MO SKpaHoM. Koria 3HaueHne HaYHEeT MUTaTh — MOXKHO
MEHSATh €ro MPaBoi 1 JIEBOM KHOMKaMHU 1ol SKpaHoM. [locie Beibopa Hy:)KHOTO 3HaYEHUS] HY>)KHO
CHOBA HaXkaTh CPEIHIOK KHOIIKY, IIPY 3TOM 3HAYEHHE MUTATh NiepecTaeT. Jlanee, eciau HyKHO
COXPaHHTh BBIOOP — CJIEJYeT BBIMTH M3 DTOTO dKpaHa MPaBOd KHOIIKOH, €CIIN HE HYKHO
COXPaHSTh — BBIUTH JIEBOW KHOMKOM.

8.3 Pabora cradunu3aropa B pesknme “baiinac”

CurHanmm3aiiys 0 ToM, 9To mpubop HaxoauTcs B pexxuMme «baitnacy (Tpan3ut). Hampsokenne Ha BXome 1 Ha
BBIXOJIe CTaOMIIN3aTOpa UMEET OIMHAKOBOE 3HAUCHUE.

JIiist BKITFOUEHUS 3TOTO PeKHUMa BBIKIIIOUATEh TPAH3UT (CIIeBa OT WHAWKATOPA) IOJKEH OBITh B BEPXHEM

TIOJIOKCHHUH.

BuumaHmue! BKITIOYNTE/BRIKITIOUNTE pekuM “‘baiimac” (TpaH3uT) MOKHO TOJIBKO MPH BEIKITIOYCHHOM
crabmm3aTtope. Eciaum mombeITaThes cuenaTs 3To npu padorarorieM mprudope (B pexume “Cradummzaris’
nin B pexxume “baitmac” (“Tpan3ut”)) — BXOIHOM aBTOMAT OyIET OTKITFOYATHCS, YTOOBI N30€KaTh
CIIy4aifHOTO BKITFOYEHYISI/BRIKITIOUEHHS pekuMa “‘baitmac”.

Buumanmue! [Ipu Brmrouennn pexxnma “baiinac”, Bama Texauka ocraercs 0e3 crabuim3anuy U 6e3 3amuT
crabunm3atopa QUANT, Tak-Kak MOIKITIOYEHA HATIPSIMYIO K CETH, 9TO MOXKET OBITh OIACHO TSI TEXHUKH B
cllyyae CKaYKOB HAMPSKCHHSL.

9. 3amuTeI cTA0UIM3aTOPA

e (CrabuiaM3aTop COIEpKHUT BCTPOECHHYIO 3aILUTY OT UMITYJIBCHBIX MEpEHANPSLKEHUH COTrIacHO
I'OCT na kayecTBO HaNpPsDKEHUS B 3JIEKTPOCETAX — MUKpOoceKyHIHBIX 1/50 u 16/700, TO ecTb OT
KOCBEHHBIX yIapOB MOJIHMH U, [TIABHOE, OT KOMMYTAIIMOHHBIX [IEpEHAIPSKEHNH, TpHYeM
rapaHTUPYeTCsl, YTO HU T€ HU APYrHe HEe OTPa3sITCs Ha Harpy3Kke, eClid He IPEBBIIIAI0T YPOBEHb
xectkocTd 4 1o 'OCT (3amuTa oT KOMMYTallMOHHBIX NTEpEeHANPSHKEHUH cAenaHa 3HaYUTENbHO
MOIIHEE, YeM 110 MAKCUMAJIbHON KaTeropuu xkectkoctd 1o 'OCT, ¢ yuerom peannii Halux ceTel
— 1o Toky 300A BmecTo 100A B nmmyibece, 1 1o JuirensHoctd — 10 30000 MKc BMecTo
JIOMTYCTUMBIX MUHUMaITbHO 700 MKC, cM.11.12)



Cra0mim3aTop 3alMiaeT 0T MTHOBEHHBIX MTOMaIaHui Ha ero BXoJ| HanpsikeHus o0 420-450B,
HaInpuMep, Py 00PBIBE HYJISI MU 3aMbIKaHUHU (ha3bl HAa HOJIb B CETH, yep:KuBas Oe3onacHbiM 20-
50 MUTMCEKYHI, U 3aTeM OTKIIF0Yasi BXOJHOM aBTOMAT (€CIIU TaKue OPOCKU KPaTKOBPEMEHHBI —
TO HE MpephIBasi pabOThI, HANPSHKESHUE HA HATPY3KE OCTASTCS HOMUHAIIBHBIM, 0€3 KaKuX -1u00
BBIOPOCOB).

3amuTa He COAEPKUT U3HAIIMBAIOIIMXCS YacTel, B OTJIMYHUE OT TpaaulmoHHbIx Y 3UII, u moxer
OBITH UCTIOJIF30BaHA B MPOU3BOJICTBEHHBIX YCIOBUSX, IPU HAJIMYMK Ha OJHON JTUMHUY TUTAHHS KaK
MOIIHBIX CTaHKOB, JAIOLIUX IMPH KOMMYTAIMK OOJbIINE TIEpEHANIPSIKEHUS B CETh (M
TpaHC(hOPMATOPHBIX SJIEKTPOCBAPOUYHBIX alapaToB, KOTOPBIE NAIOT TAKWE UMITYJIBCHI MIPU KaXKI0M
00pBIBE AYTH WM MOMBITKE MOKEYb IYTY), TaXKe €CITH 3a CYTKH IMOJJOOHBIX OMACHBIX UMITYJIHCOB
NEpEHANPSLKEHUS IPOXOAAT THICSYH.

EzeE

=l Boree moapobHo umTaiite 3meck: http://www.quant.in.ua/ru/2019/07/10/zaschita/ QR -
K00

BHUMAHHE!

Crabuinsatop 3alUTUT HArpy3Ky Ja)e IpU PeryaspHbIX KOPOTKHX 3aMbIKaHMsIX (a3bl Ha HOMb
WJIH TIJIOXOM KOHTaKT€ B HYJIEBOM MPOBOE (€CIH MIPH 3TOM HampspkeHne Beimre 3508 —
OTKJTIOYHT), HO 3TO aBapUHHBIE CUTYaIllH, Pa0OTaTh B TAKUX YCIIOBUSAX BCE PABHO HEJB3S, CIIEAYET
HEMEIJICHHO MPEKPaTUTh paboTy 1 00ECTIeYUTh PEMOHT CETH, HECMOTPS Ha TO, YTO CTaOMIM3aTOp
HOPMAaJIIbHO (DYHKIIHOHUPYET U 00ecTieurBaeT Harpy3Ky 0e30MacHbIM HOMUHAIBHBIM
HaIpspKEHHEM.

IMOMHMUTE!

Ecnu B cern Hanpspxerue 6onee 290B mmtensHOE BpeMsi — 3TO, CKOpee BCEro ormacHas
aBapuiiHas CUTYyallusl, U ee BCE PABHO HY)XHO HEMEIUICHHO YCTPaHTh, BO3MOXKHO TJIe-TO Ha JIMHUH
y)Ke BO3ropaHue WM OMTACHOE PacTEeKaHWEe TOKA WK HYJIEBOU MPOBOJI IO/ HANIPSKEHUEM.
Crabunmm3aTtop MOKET HOpMaJIbHO paboTaTh U 00eCIeYnBaTh HArpy3Ky, HO CETh HE CMOXET OBITh
JIOJITO B aBAPUITHOM COCTOSTHHH U 110/Ia4a HAIIPSDKEHUS MOXKET PaHO HITH MO3THO TPEKPaTUTHCA.

OCTOPOXHO!

Ecnu BxogHO#M aBTOMAT CTa0MIM3aTOpa BRIOMBAET, TO, CKOPEE BCET0, Y CTA0MIIN3aTOpa eCTh Ha 3TO
MIPUYHHBI — TOCTapalTeCh BRISICHUTH MPHYHNHY 3TOTO OTKIIFOUEHUS (3aMBbIKaHNE B HATPY3Ke,
OOpEIB HYJIS, 3aMbIKaHHeE (a3l HA HOJb B MTUTAIOMIEH CeTH, Ipyrue mpuauHbl). He criermmre
BKJIIOUATh peKUM «TpaH3uT» — Bbl MOKeTe nonaTh aBapuiiHOE HANPSXKEHUE MPSIMO U3 Balllen
CEeTH B Harpy3Ky, B pexume « [paH3nm» ctabunm3aTop HEe MOXKeT 00ecrieunTs BaM MONMHOM 3aUThI
Balllel HArpy3KH, a JUIIb Ha ypoBHe orpanudeHus 530B(~380B a¢d.), uTo Moxer OBITH OacHO
MHOTHUM 3JIEKTPOHHBIM TipruOopam. Eciin u B pexkume « TpaH3uT» 0TOMBaeT BXOAHON aBTOMAT —
CKOpee BCETo, aBapsl cepbe3Hasl U CIeAyeT OJHO3HAYHO MPEKPATHTh paboTy U HCCIIeNoBaTh
MIPUYXHBI OTKITIOUCHMSL.

Crabmmzatopet QUANT Beckma HaIeXHBI, IOTOMY OTKa3 CaMOT0 CTa0MIM3aTOpa PeaKo ObIBaeT
NPUYNHON TAKUX OTKIIIOYEHUH.

10. I'apanTHiinble 00513aTEJILCTBA

1. TapaHTHIHBINA CPOK KCILTyaTallud — 60 MecsIIeB co IHS MpoIaxu cradmnuzaropa. [laTa
MPOAXXH JOJDKHA OBITH OTMEUYeHa B nacropTe. Eciu He oTMeueHo — MCUHCIISIeTCsl ¢ AaThl
BBIITyCKa U3JeNHsl (BBEANTE CEpUIHBIN HOMEp U3/ENHUs B CTPOKY MTOMCKA Ha caiite quant.in.ua
U TIOIyYUTE HY)KHYIO HH(OPMALIUIO O 1aTe BBIITYCKa).

2. llocne perucrpannu cepuiHOro HoMepa Ha caiite quant.in.ua - OyAeT 10CTyIHa emé 1
“JlonONMHUTENbHAS TapaHTHS .


http://www.quant.in.ua/ru/2019/07/10/zaschita/

3. TapanTus pacrnpocTpaHsSeTCs Ha JTF00bIe HEUCIIPABHOCTU U3JIENUs, BBI3BAHHEIC e ekTamMmu
MPOU3BOJICTBA, KOMIUIEKTYIOIIMX WJIM MaTEpPUaJoB. |'apaHTHs HE pacnpoCTpaHAeTCA Ha
HEUCHPABHOCTHU U3/IENHS, BBI3BAHHBIE CIECAYIOIUMU NPUYNHAMMU:

d. UCHOJB30BAHKE C HAPYIICHUEM TPEOOBAHUN PYKOBOCTBA 110 IKCILTyaTaI[UH;

b. MexaHWYECKHM MOBPEKACHUEM U3JICIHS B PE3yJbTaTe yaAapa, MaJeHHs UK
HEOCTOPOXHBIX JIEHCTBUIA TOKyNaTeNs UM TPEThUX JIUII;

C. JHOOBIM IMOCTOPOHHHMM BMEIIATEIBCTBOM B KOHCTPYKIIUIO U3JICIUS UM HAPYIICHUS
COXPaHHOCTH TapaHTUIHBIX TIIOMO;
€CIIM CepUITHBIN HOMep U3MEHEH, CTEPT WK MOBPEXKICH U HE MOXKET OBITh YCTaHOBJICH;

€. TPOHUKHOBEHHEM HACEKOMBIX, MMONAJAHUEM KUJIKOCTEU, IPsA3U U IOCTOPOHHUX
MPEAMETOB BHYTPb U3AENHUS WIK ACUCTBUEM SKCTPEMAIIbHBIX TEMITEPaTyp;

f. nmelicTBHeM HempeodONUMOM CHITBI (HECUACTHBIN CITydai, moxap, HaBOJAHEHHE, TPAMOI
yaap MOJHUU B IUHUIO WJIM U3CTUE U T.II.)

4. YcoBus rapaHTHU HE MPEIyCMaTPUBAIOT HHCTPYKTAX, KOHCYJIbTAIIMH, 00yUEeHUE TTOKYIIaTes,
JIOCTaBKY, YCTaHOBKY CTaOMIIN3aTOpa, BBIE3]] CIIEIHAINCTA ISl TUATHOCTUKU 3JIEKTPHUECKOM
CETH U Ompe/eNieHns XapaKTepa HeMCIPaBHOCTH CTabWIIn3aTopa



Cra0urizaTop HaIlpyru

3MIHHOI'0 CTPYMY OAHO(AZHU I

QUANT-14

IHCTPYKIiS MO eKCILTy aTamil
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1. TexHika 0e3neKu

[epen BkItOUEHHSIM cTablTi3aTOpPa yBa>KHO MPOYUTANTE IHCTPYKIIIO 3 €KCILUTyaTallil.
He BukoHyiiTE caMOCTiHHO POOOTH 3 PEMOHTY Ta 00CITYyTOBYBaHHsI CTa0iIi3aTopa.

1.1. EnexkTpobe3neka

3a00pOHSEThCS:
® CKCIUTyaTyBaTH MPHUCTPIH 3 MOPYIICHO 130JSIIIIE€I0 €JISKTPOIPOBOIKH;
®  CKCIUTyaTyBaTH MPHUCTPii 0€3 3aXUCHOro 3a3eMJICHHS;
® TOPKATUCS PYKaMU OTOJICHUX KaOENiB 1 CJICKTPUYHUX 3'€THAHb;
® CKCIUTyaTyBaTH CTabLIi3aTop MpH MPsIMOMY TMOMAJaHHI PIIMHU (IO, CHIT 1 T.I1.), 8 TAKOX B
YMOBaX MiIBUIIEHOT BOJIOTOCTI.
CrabinizaTop HaNpyry NOCTABJISIETHCS B CTaHI, BIIIOBIAHOMY ITPaBHJIaM TEXHIKH O€3IeKH.
He po3oupatiite crabinizatop. He 3HiMalTe 3aXUCHI IPUCTOCYBAHHSL.

1.2. IToskexo0e3meKka

He nomyckatbitTe ekcrutyaraiiii cta0itizaTopa moOau3y BiJl JIETKO3aHMHUCTUX MaTepiaiB.

He OsokyiiTe BeHTHIISILIMHI OTBOPH, HE JIONTyCKaiiTe poOoTy cradijizaTopa B MaJIOMy poOo4oMy 00Cs3i
(6okc, mada) mpu HETOCTATHIN BEHTUJISIIIII.

He nomyckaiite po00oTH i NpSIMUME TIPOMEHSIMH COHIISL.

1.3. 3aranbHi mipu 0e3nexku

He pormryckaiite fiTei HaBITH 7O HEMPAITIOIOUOTO cTad1Ii3aTOpA;
He 3akpuBaiite cTabinizaTop CTOpOHHIMH MIPEIMETaMU i 9ac poOoTH (MOYKE€ BHHHKHYTH
aBapiifHa cuTyailisi a0o cTaTH MPHYMHOO IMOXKEK] CTOPOHHIX TPEIMETIB);
He nomyckaiite monagaHHS BCEpEIUHY CTOPOHHIX MPEIMETIB;
3a00pOHAETHCS MIAKITIOYATH ITOCTIHHE HaBaHTAXKEHHS, 10 TIEPEBUIIYE MAKCHMAJIbHY TIepe
BKJIIOUCHHSIM CTabimizaTopa;

e Slxmo crabimizaTop 30epiraBcs abo mepeBo3uBcs mpu Temieparypi Humxde 0 °© C, HeoOXixHO, 00
BiH mepe0yBaB MpH KIMHATHIA TEMITepaTypi He MeHIIe 5 TOAWH.

e S0 BXiIHUHN MPOBIA PETYISIPHO TPIETHCS Yepe3 BUCOKHHA CTPYMY - HMATATYBATH TBUHTOBE
3'emHaHHS B KJIEMHIH KOOI cTadimizaTopa - 1 pa3 B pik.

2. IlpusHayeHHs

CrabimizaTop Hanpyry 3MIHHOTO CTPyMY OHO(Ma3HUA MTPU3HAYECHHUH [T KUBJICHHS 0€3MeTHO0,
ctabinpHOIO Hanpyroro 220 / 230B Bix Mepexi 3 He3aIOBUTFHOIO SIKICTIO HATIPYTH, 200 TIPH TiABUIIEHIX
BHMOTaX JIO IKOCTIi 1 0€31eKu MepeKi KUBJICHHS.

Binmminnicts crabinmizatopiB QUANT - momava riiajgkoro, 6€3 iMITyTbCHUX BHKHJIIB HATIPYTH B
HaBaHTakeHHs. [Ipy HasiBHOCTI B Mepexi HeOe3MeYHNX BUKHUJIIB, & TAKOXK CTPUOKIB HAIPYTH HA BXO/II,
BHITEPEHKAIOUNIN 3aXHCT, IIPHU HEOOXTHOCT1, BAMUKA€E HABAHTAXXEHHS 1 CTA0LII3aTOP /IO TOTO, K IMITYIIEC
TIepEeHANPYTH JOCSATHE HaBaHTaKEeHHS. binbImicT HeOe3neyHnX cUTyaliii 00poOseThes 6€3 BiKITIOY eHHS
ctabirizaTopa Tak, 1[0 Ha HAaBaHTKEHHS HAXOAUTh YHCTa, BindinbTpoBana Hampyra 220B (230B) 501, i
CIIO)KMBAY HE MMOMITHTH Ipo0IieM, sKi Moryii 6 OyTu HeOe3neUHHMH.



CrabinizaTop po3paxoBaHuii Ha Oe3nepepBHUN HII0A000BHN PEKUM POOOTH B OMAIOBAIEHIX

MPUMIIICHHSX.

2.1. IlpaBuJia 30epiraHHst Ta TPAHCMOPTYBAHHS

e yMoBH 30epiranHs cradiiizaTopa MOBUHHI BiANIOB1IAaTH HACTYMHUM: Temmeparypa Bin 0 ° C go +

40 ° C, BigHOoCcHa BojoricTh 10 80% npu Temmepatypi + 25 © C

e cTabini3aTop B YIAKOBII MOXKYTh TPAHCIIOPTYBATUCS OyIb-SIKUM BHJIOM 3aKPUTOTO TPAHCIOPTY Y

BIJIIIOBITHOCTI 3 MTPaBUJIAMH TIEPEBE3CHHS HA JAHOMY BUII TPAHCIIOPTY.

3. TexHiuyHi XapaKTepUCTUKH

Mopenb

Quant-14

Twn ctabinisauii

[HBEPTOPHUI 3 BUNEPESKYIOUMM 3aXUCTOM

KinbkicTb cTyneHen

CTtyneHi BigcyTHi. [Nagke perynoBaHHS.

BuxigHa noTyxHicTb npn 220B, kBT 13,8
BuxigHa noTyxHictb npn 110B, kBT 6,9
BuxigHa Hanpyra, B 220 abo 230
HomiHanbHW BXigHUM CTpyMm, A 63
CTpym nepeBaHTaxeHHs Ta K3, A 120
Yac Biagkn. HaBaHTa)keHHs >125%, cek. 10

Yac Bigkn. HaBaHTax. >150%—K3, cek. 1
ToyHicTb cTabinizauii, % 0,5
[ianasoH BxigHux Hanpyr, B 90-350
[iana3oH ctabinisauii, B 90-350
[ianasoH pobounx Temnepatyp, °C +5 ...+40
[HianasoH BonorocTi, % 40...80
3aTpumka nepen BBIMKHEHHSIM, CEK. 6
Cnocib moHTaxa HaBicHun
Knac 3axucty IP20
OxonoaXeHHsi Mpumycose. MarnoLymHe.
KinbkicTb has 1
DyHKLUiA KOMNeHcaTopa peakTUBHOIO

CTpymMy €
DYHKUMA 0OMEXEHHS CTPYMY (*1) €
BumiptoBaHHS1 MOTY>KHOCTI €
MexaHiuHnn barnnac €
Pexnm EKO (*2) €
Oucnnen €
Konip CBITNO-Cipui
BnacHa crnoxmnBaHa noTyXHicTb, BT 22
Mabaputn, BxLXI, cm. 450x330x125
Bara, kr 12
MapaHTiq, mic. 60
KpaiHa-BMpoOHMK TOBapy YkpaiHa
KpaiHa peecTpauii bpeHay YkpaiHa

*1 Ipu euxionomy cmpymi 6invw nixe 125% 6i0 nacnopmmnozo, 6uxiona Hanpyaa 3HUNCYEMbCs,

cmpym napocmae 0o 200% (npu K3 na 6uxodi, abo nyckogomy cmpymi ROmyslcHO20




HABAHMANCEHHSL IK HANPUKAa0 Momop). Lleii pesicum npusnavenuti O MONCIUBOCHI 3ANYCKY
HABAHMAICEHHSL 3 NYCKOBUMU CIPYMAMU, WO NePesUyIOb NACNOPIMHULL HOMIHATbHULL CIPYM
cmaobinizamopa (m'skuil nyck). Yeaza! Inuii Ha8anmMadsiceHHs Ha 4ac NycKy He OMpumMyms
cmabinizoeanoi Hanpyau (8uUxio NPOCad’CeHUll HA Yac NycKy, NoKu cmpym nepesuuye 125% 6io
Nnacnopmuoeo);

*2 Ipu cmpymax dineuux Hivic 125% 6i0 nacnopmnoeo 3HauenHs, 6XiOHUl CIMpyM ujo
CNOANCUBAEMBCSL IO MEPEICI, NOYUHAE 3MEHULYBAMUC NO MIDI NPOCIOaHHs 8UXiOHOI Hanpyau. Takum
YUHOM, NOMYIHCHI HABGAHMAINICEHHS 3 BENUKUM NYCKOBUM CIPYMOM, wjo 6e3 cmabinizamopa
«MPOCAOIUCYBATILY MEPECY, 3A8ANCAIOUU CYCIOHIM NIOKTIOUEHHAM - Menep Cmapmyloms NiasHo, i
CIMPYM 3 MEPeCi CRONCUBAEMbCSL OLIbUL PIBHOMIDHO NO MIPi NYCKY MOMOPIE YU KoMnpecopis. Y
YbOMY pedicUMi 8 MOMEHM NYCKY [HULE CROJNCUBAYI, SIKI JCUBTAMbCS 6i0 MO020 Jc cmabinizamopa -
OMPUMArOmMs KOPOMKY HPOCAOKY (RPOBAL) HANPY2U, HA YAC NYCKY MOMOPY YU KOMnpecopa,

4. KOMILIEKT MOCTABKH
B KOMIIJICKT ITOCTaBKU BXOAATH:
crabinmizaTop Hanpyru - 1 mwrT.

°
® KpinmuibHA TUIaHKa (BCTaHOBJIEHA, 3iOMHA) - 1 miT.
® KCpIiBHHUIITBO MO eKCIuTyaTarii - 1 mrT.

[ J

IHIMBIAyallbHA MAKyBallbHA Tapa - | miT.

5. Ilpo npuJjiax Ta NpUHIUI HOT0 podOTH

Crabini3aTop BUKOPHCTOBYE IPUHIIMIT TIOIBIHHOTO IMTEPETBOPEHHS HAPYTH 3 MOXKIIMBICTIO MOBEPHEHHS ii B
MEpEeXKY, HaIIPHUKIAa] IPH poOOTi 3 COHSIIHUMH €JICKTPOCTAHITISIMH.

Cmioa yactrra BukopructoBye BU-11IM, 3i0pannii Ha mBuAKuX K1odax IGBT 5-ro mokominHS,
BHKOpHCTOBYE DSP-airoputMu Apyroro moOKOJIiHHS IHBEPTOPHUX PEBEPCUBHUX CTa011i3aTOPIB,
peaitizoBaHi Ha 1BoX mporiecopax STM32 i Mae criemiajbHO PO3pOOIIeHI Ay i€l JIHIMKY cTabii3aTopis
CIICKTPOMArHITHI eJIEMEHTH IJIs IIEPETBOPEHHS eHeprii 1 UTpTparlii BUXigHOi HAIPYTH 1 IEPEITKO/ 110
MTOCTYIIAI0Th 3 MEPEXKI.

Bxigna Hampyra 3 Mepexi HaIXOAUTh Yepe3 BXIMHUI aBTOMAT Ha BXiJl CXeMH cTabinizaTopa, )KUBUTh
CIIOYaTKy MaJIONOTYKHE JOMIOMDKHE JDKEPEIo KHUBJICHHS 1 MATEPUHCHKY IUIATY, @ TAKOXK IHAUKATOPHY
cxemy. CTabimizaTop moYMHAE BiUTIK 6 CEKYHJI 10 IMO/Iayi HAPYTH Ha HaBaHTAXKEHHS, 1 3a Iei Jac:

e [[poxomuTh KilbKa IHUKIIIB IOBHOTO CAMOTECTYBAHHS i IEPEBIPKHU 3aBOJICHKOTO KaIiOpyBaHHSI.

e [lepeBipsie BXiqHY HANPYTy, YN 3HAXOIUTHCS BOHA B TOITYCTUMHUX MEXAaX, YA MA€ MPABIIBHY

4acTOTy 3 MOTPIOHWM BiIXWUJIEHHSAM BiJ HOMIHAITY Ta iH.
e [lepeBipsie, 4 HE YTPUMYE KOPUCTYBAd IIPU BKJIIOUEHHI KHOIIKY YIIPABIIHHS, ISl BXOLY B
HaCTPOUKH.

e [loka3ye KpalfHIO 32 YaCOM IPUYMHY NONEPEAHBOT0 BUKITIOYCHHS.
I micnst poro poOuTk crIpo0y MoKaTH HAPYTy HA HABAHTAXXEHHS. SIKI0 Mpu boMY B HaBaHTaxkeHHi € K3
(xopoTke 3aMHKaHHS) 200 HABAaHTAXKEHHS CIIOXKHBAE OLITBINE CTPYMY, HiXK MepedadeHo 1mo HOMIHATY - BiH
MPOTATOM KOPOTKOT'O Yacy JIa€ HABaHT)KEHHIO TIePeBaHTaKyBAILHUN CTPYM (KpPaTHICTIO 2), TOTIM 3HOBY
MEPEXO/IUTh B PSKUM CAMOTECTYBAHHS, ITICJISl TIOBTOPIOE CIIPOOY )KUBUTH HaBAaHTAKEHHS (MOXIIHBO ,
HaBaHTAXXEHHSM € TIOTY)KHHI MOTOp, HallpUKJIa, i BiH HE BCTHT CTAPTYBATH 3 EPIIOro pasy) - i npu
YCITITHOMY CcTapTi (CTPyM HE BUIIE HOPMH, HAIIPyTra B HOPMi) — IMOYUHAE POOOTY, MPO IO TTOBiTOMIISIE
TEKCTOM Ha 1HJUKATOpIi, 1 HEPEXOIUTh B PSKUM MOKa3y €KpaHy 3a 3aMOBUYBAHHSIM - 3]1iBa BXi/Ha Harpyra
1 BXITHUH CTpyM, IpaBOpyY HOMIHAJ BUXiJHOI HANIPYTH 1 BUXITHUN CTPYM, B IIEHTPi 3BEPXY - BIJICOTOK
3aBaHTa)KEHHS, B LIEHTP1 3HU3Y - IOTOYHA BUXiJHA MOTY>XHICTh. BiZICOTOK 3aBaHTaXXeHHS MOXKE
301IbIIYBaTHCS, IPH OJHIN 1 Til K€ BETMYMHI HABAHTAXKEHHS, SIKILO BXiJHA HANpyra 3MiHUJIAC.
Crab6inizarop QUANT rapanTtye Buaady MOoTYXKHOCT1 HE MEHILIE, HDK MOKe IIPY AaHid BXiAHINA Hanpysi
BujaTH cama mepexa (P=I*U).



CrabinizaTop CKIafa€eThes 3 ABOX OCHOBHUX YIiTKO PO3iIeHUX (PYHKIIOHAILHUX YaCTHH, 00'€ THAHUX B
OJIMH KOPIYC SIKi MPAIOI0Th 3aBXIH Pa3oM:

e Brache crabimizarop, ioro BXigHi i BUXigHi GpiabTpH, KOMIIEHCATOP PEAKTUBHOI MOTYKHOCTI - JJIst
PEXUMY HOpMaJIbHOI poOOTH, 110 BKJIIOUYAE B ceOe i OyAb-Ki CKAUKH-KUIKH HAIIPYTH B MEKaX
JIOMTYCTUMOTO Jlialia30Hy cTa0uizalil nmpunamy.

e MoayJib 3aXUCTY Bijl IEpEHAIPYT, OS3MEPEPBHUX 1 IMITYJIbCHUX, I HAIIHHOTO 3aXUCTY
HaBaHTaXEHH: 1 050Ky cTabinizauii Bif Hebe3euHuX nepeHanpyr (Halpukiai, Mpu oOpuBi HyJIs
a6o0 3amMuKaHHi pa3u Ha HYJb) 200 BiJl IMITYJILCHUX MIEPEHAIIPYT, MICTUTh B TOMY YHCIIi

VHIKaJIbHHUN, TAKWH 10 HE 3HOUIYETHCS, 3aXKCT BiJl KOMYTAI[ITHUX MEpEHanpyT, pPO3paxoBaHui, Ha
BiAMiHY Bif Tpamunidaux “Y3UII”, Ha Beck TepMiH ciy»0u cTradiiizaTopa i 34aTHUN CIPaBISTHCS
3 COTHSIMH 1 THCSYaMH IIOJICHHUX KOMYTallill OTY>KHOTO HABaHTAXKEHHS Y BXITHIH Mepexi
cTabinizaTopa (HampHKIIa, AKIO OPYY 3HAXOAUTHCS 1IE€X 3 TOTYKHUMH BepCTaTaMH,
TpaHc(hOPMATOPHUMH 3BAPIOBATEHUMH ariapaTaMH i T.I1.), SIKi CTBOPIOIOTH B MEPEKi IMITYJIbCHI
MepeHanpyrH.

Moaynb 3aXHCTy CIPaBIISIETHCS 3 IMITYJIbCAMH KOMYTAI[ITHUX MEepEeHanpyT B JJOBTUX MOBITPSIHUX
JIHISX 3 BEJMKOIO BIACHOIO 1HIYKTUBHICTIO, JIETKO MPUIYIITYIOUYH IMITYJIbCH TIEPEHATIPYTH
amIutiTy0r0 4xB 1 6inbiie, 3 ctpyMoM B iMiynbei 710 250A i TpuBanictio Outkie 30Mc, 1110 KpaTHO
nepesuiye BuMord 'OCT Ha sIKicTh eNeKTpOeHeprii B YaCTUHI KOMYTalliiHUX TTepeHanpyr.

6. YcTaHoBKA Ta MiAKJIIOUYEHHS

3a3Buyail Ipy MPoAaXy Yy aBTOPU30BAHMX FUIEPiB BaM 3amponoHyIoTh MIaTHHI a60 6€3KOIMTOBHUN
(6borycoM) MOHTaX 1 MIKITIOYEHHS Bamoro HoBoro crabdimizaTopa.
B inmomy pasi ckopucTaiTecs Mocayromw KBami(ikoBaHOTO eTeKTPUKA.

1. PosmakysaTu ctabinizaTop. ButpuMaTty He MEHIIE 5 TOIWH, SKIIO BiH TPAHCIIOPTYBABCS B
XOJOAHY TIOpY pOoKy abo 30epiraBcsi B XOJIOIHOMY HPUMIIICHHI, JIJIs1 BUPIBHIOBAHHS TEMIIEPaTypH i
BHUCUXaHHS MOXIIUBOTO KOHJICHCATY.

2. TligroryBatm Micie Juis po3MinieHHs. OCHOBHE po3TallyBaHHs cTadii3aTopa - MmiiBic Ha CTiHY.
Juig iporo 3ioMHY (BEpXHIO) CKOOY IMiBiCYy MOTPiOHO 3aKpinmuTH Ha CTiHi. He BcTaHOBMIOBaTH Ha
CTIHH 3 3AMHCTHX MaTepiaiB.

3. BigkmrounTn BxigHuit aBromat !!! Ha BXimgniii a3i Hanpyra Mae OyTH BiJCyTHS.

4. BuKpyTUTH 1B TBUHTH 1 3HSITH KPUIIKY IO 3aKPUBAE KIIEMHUK.

OO

5. 3akpinuTH pOBijA raifkor0 HA TBUHTI MOPYY 3 KJIEMHHKOM B BiJICIKY KIIEMHHKA.

6. 3auncTuTH i 00MaJHATH HAKOHEYHUKAMH TPH APOTH - (a3a KUBHIBHOI MEPEXi, HyIb MEpexi
JKUBJICHHS (BiH K€ 1 BUXIJJHHUI HYJIb), BUXiJ HAa HaBaHTaXXeHHA (I[yTh B KOMIUIEKTi TOCTABKH).

7. BuBepHyTH 'BUHTH / OOJITH 3 KIIEMHHKA, HAITH HAKOHEYHHUKH BiZMIOBITHO 1O MapKyBaHHS,
3arOpHYTH 1 3aTATHYTH OONTH, NIEpEBIpUTH HAAIHHICTh 3aTsAryBaHHs. He 6a’kaHO BUKOPHUCTOBYBAaTH



10.

MOTYXHHH (TOPLEBUI) KITIOY, TaK sIK MOXKHA 3ipBaTH pi3b0y B KiieMHHKY. Kpare
BHUKOPUCTOBYBATH BUKPYTKY «XpecT». O00B'SI3KOBO BUKOPUCTOBYHTE MPUCYTHI HA TBUHTAX /
OosiTax KJIEMHHUKA MPYKUHHI MIal0K «3ipodKay - IIe JaCTh rapaHTilo TOro, IO 3'€JHAHHS HE
ociabHe 3roIoM, 1 He CTaHe MeperpiBaTHCs.

AKypaTHO MoBicbTe cTabimizaTop Tak, 100 TBUHTH MiABICY HA 3a/Hil MaHeNl MOTPanuiId B Ma3u
ckobu miagicy. [lepeBipTe ToOuHICTH ONaAaHHS, COPOOYBABIIN PYILIUTH CTa01Ti3aTOD
(IpUTPUMYIOUH HOTO BiA MAAiHHS) BIiBO-BIPABO.

[lepeBipuTH, Y1 BAMKHEHHI 00M/IBa aBTOMAaTa Ha JIUIBOBIH MaHemi ctabinizaropi.

PoGora 3akiHueHa, MOXKHa TIOIaBaTH HATIPYTY BXiJHUM aBTOMATOM, ITiCJISl YOTO BKIIOYUTH
crabinizaTop B podory ioro aBromatom BKJI / BUKJI, nepeBiBIM Baxijb y BEpXHE MOTOKEHHSL.

7. PobGora craodinizaropa

CrabinizaTop 3a0e3neuye:

Crabinizamito BUXigHoi Harpyru Ha piBHi 220B = 0.5% npu 3miHi BXigHoi Hanpyru Bin 90B no
350B yvacrororo 50 £+ 5 I'ny;

3axucHe BIIKIIOUYCHHS CIIOXKUBAYIB MPH ITiBUIIICHH] BXi{HOI Hanpyru Oinbiie 3a 350B 3
BIIKJIIOYEHHSIM BXI1JHOTO aBTOMAaTHYHOIO BUMHUKAYA;

3axucT BiJl KOPOTKOI'0 3aMUKAHHS 1 TPHBAIINX TEpEBaHTaKEHb HA BUXOII;

Pexum «Tpanzut» ( «Bypassy) SKIIo € aBapiiiHa cUTYallis;

3axucT crioxxuBaya Biji iepeHanpyru B pexxumi « Tpanzum» 3 moporom 260 £+ 5 B;

TemoBwuit 3aXucT cTadiizaTopa B jAiana3oHi remmepatyp 75-85 © C;

PoboTy y BchoMy miana3oHi HAaBaHTaXKEHb Bl XOJIOCTOIO X0y 10 HOMIHAJIbHOTO;

HopmoBane 6 cexyH 1 BiJIKITFOUEHHS €J1.CIIOKUBAYiB TP KOPOTKOYACHOMY 3HUKHEHHI Mepexi
JKHNBJICHHS (yHeMO)KJ'II/IBHI-OGI ITOIIKO/’)KCHHA iMHyJ'IBCHI/IX JHKEPEIT )KUBJICHHA B KOpI/ICTyBaT-Ia);
CrabinizaTop He BHOCHTh CIIOTBOPEHb B (JOPMY BHXIJIHOI HAIIPYT'H, a IPH HASBHOCTI CIIOTBOPEHD B
MEpEXKi JKUBJICHHS 3MEHIITYE BMICT BUIIIMX TAPMOHIK (BHITpaBIIsie (hOpMYy HAIPYTH) 3 METOIO
3MEHIIICHHS HarpiBaHHSA 1 TYIIHHS €JIEKTPOABUTYHIB 1 TpaHC(HOPMATOPIB;

IIpu HASBHOCTI SIK TJIABHUX, TaK 1 pI3KUX CTPUOKIB HANIPYTH B Mepexi (Ha BXOAi crabimizaTopa),
SIKIIIO BOHU HE BUXOZSAThH 32 MEXI IOMMYCTHUMOI'O [ialla30Hy cTabiizallii - BUXigHa HAIpyra
cTabinmizaTopa 3aJuIIaeThCcs HE3MIHHOIO, 0€3 TIPOBAIIB 1 BUKHIIB, HABITH KOPOTKUX
(Bunepemxyroue perymroBanHs). Lle 3pobieno s 6e3mekn eneKTPOHIKH, 00 BOHA 3aBXKIH
YKUBUJIACh HOMIHAIBHOIO Hampyroto 220B (abo 230B, sxmio BuOpaHo), a TAKOXK 1100 BUKITIOYATH
MHTOTIHHSI JIAMIT pO3KaproBaHHs a00 IHIIMX OCBITIIOBATBHUX MIPHIIAIIIB;

BrnacHe crioxxuBaHHS cTabinizaTopa Ha X0JIOCTOMY XOAi He Oinbine 25BT;

CrabimizaTop MICTUTh KOMIIEHCATOP PEAKTUBHUX CTPYMIB, HA BETUYUHY PEAKTHBHOTO CTPYMY 2-
3A, B 3aJI©XKHOCTI BiJ BXIHOI Hanpyru. BiH cKOpodye peakTHBHE CIIOKMBAHHSA MAaKCHMAJIbHO Ha
700 xkBAp / mic, 3MEHIITyI04YH OIUTATY 32 TIEPEBHUIIEHHS PEaKTUBHOTO CIIOKMUBAHHS;

PoGora cTabigizaTopa 3 reHepaTopamMu: TeHepaTop MiAKIIOYATH JIKIIIE Tics cTabirizaTopa.
PobGora cTabigizaTopa 3 3BapioBAJILHUMU anapaTaMu:
a. TpanchopmaTopHi 3BaprOBaIbHI armapaTH - al0Th HeOe3MeuHi KoMyTalliiHI iIMITyIbcH

HaIpyTu pu poboTi (0cOOIUBO MPH CNAOKii, TOBTiH JNiHIi enekTpornocTadyanHs). Ko
Taka 3Bapka miakmodeHa «ao» crabdinizatopa QUANT - To HaBaHTa)xeHHA cTabinizaTopa
Oyze HaiifHO 3aXWINeHe BiJ] IINX BUKUIIB i cTpuOKiB Hanpyru. [ligkirouaT Taky 3BapKy
Ha BUXiJ crabimizaropa (i B3araiii BAKOPUCTOBYBATH 3aCTapijii 1 HESKICHI B IOPIBHSHHI 3
IHBEPTOPHUMH 3BapIOBAILHIMHU allapaTtaMy - TpaHC(OPMATOPHI) - BKpail He
pexomennyethes. CripaBa B TOMy, 110 B IbOMY BUIIAJIKy, X0Ua caM CTaduIi3aTop 1 yrpumae
HaIpyry B HOpMi, ajie BHYTPIIIHS JIiHis MICJIS HBOTo 0yie OAHOYACHO KUBUTH 1HIIIE
HaBaHTa)XKEHHS 1 3BaproBasbHUH amapart. [Ipu 1ipoMy, iepedyBaroun Ha OJHIH JiHil,
3BapIOBAIHUM anapat Oyze O0e3nocepeaHbO HeraTUBHO BIUIMBATH Ha iHILE HAaBaHTAXKEHHS,
He3Ba)kKalouM Ha cTabinbHYy HANpyry Ha KieMax cradimizaropa;



b. IuBepTOpHI 3BaprOBalbHI anapaTh - 6e3 OOMEKEeHb, 1 Ha BXOJII 1 Ha BUXO/I cTadlIi3aTopa.

8. Ingukanis mapamerpiB cradiiizaTopa

8.1 Indopmanis mpo npuaaz.
[Hdopmanis npo npunaa BUCBIUYEThCS Ha MEPIINX CEKYHIaxX Micisl Toadi >KUBJIEHHs Ha cTabitizaTop
Hanpyru. Y nepmomy psaky - Hazsa (QUANT I a6o QUANT II) i moTyXHicTh MOJEII.
QUANT I abo, inakmie, «Maia MOZENb» - MOZAETH 3 MEHIIUMH po3Mipamu Ta Baroto. [lepemik
noTyxHocrei: 5,5 kBt, 7 kBT, 9 kBT, 11 xBT.
labaputn 250MmM*420MM*125MM
QUANT Il — «IToryxna monmenb» — 11 kBr, 14 kBT, 18 kBt, 22 xBT. Po3mipu
330MM*450MM*125MMm
VY apyromy psaky - ciry:k0oBa iH(opMallis, oTpiOHa TUIBKHU JJIs TOrO, 00 KOPUCTYBAY Mir
nepenaTH ii cepBicy B pasi mpoOiieM (A7 KOHCYJBTAIII] 110 eKpaHax i 3MIHHUM MapaMeTpam, sSKIIo

BOHH BIIPI3HSAIOTHCS Bijl OITMCAHUX TYT).

8.2 Expanu MeHI0 nepumioro piBHs i eKpaHU MeHIO APYToro piBH1.
VY crabinizaTopi HaNMPYryu NPUCYTHI J{Ba TUIIM MEHIO: MEHIO MEPIIOTO PIBHSI 1 MEHIO JIPYTOro PiBHSL.
Expanu meHto mepuioro piBHs:
HoctymHi Bifpa3y micis BKitoueHHs npwiaay. [lepemukarorbest kKHOmkamu «JliBopya» - «[IpaBopyu» mix
eKpaHoM (JTiBa 1 mpaBa KHOMKH). Expanu iHpopManiiiHi 6e3 HaJlalmTyBaHb.

o OcHoBHUI eKkpaH

Came BiH BUCBIYYETHCS 332 3aMOBUYBAHHAM IPH BKIFOUYCHHI MPUITALTy.
VY nepiiomy psaKy 3jiBa HalmpaBo: BXijHa Hampyra, B Bonbrax; BincoTok 3aBaHTa)KeHHS Bil
MaKCHMaJIbHO MOXIIMBOI, TP JaHiil HaIlpy3i, BUXiAHOI MOTYyXHOCTi; Buxigna Hampyra, B BomsTax
1 mecsaTX 4actkax BombTa.
VY apyromy psAKy 3i1iBa HAIpaBO: BXIAHHUH CTPyM, B AMIiepax; BuximHa moTyXHICTh, B KiloBarax;
Buxigauii ctpym, B AMmiepax.

e [lopaTtkoBui ekpaH Ne1

BucBivyeTbCs nicnsa ogHOPa3oBOro HAaTUCKaHHA Ha KHOMKY «[MpaBopyy»
3niea Hanpago: BXigHa Hanpyra, B BonbTax; BioncoTok 3aBaHTaXXeHHs, Big MakcMMarbHO
MOXNUBOT MNOTY>XHOCTI NpW AaHin BXigHin Hanpysi; BuxigHa Hanpyra, B BonbTax i gecatux
yacTtkax BonbTta.

e JlogaTtkoBun ekpaH Ne2

Bucgiuyerscs micnsa noABiiiHOro HaTHCKaHHS Ha KHONKY «IIpaBopyu»
VY nmepiiomy paaKy 371iBa HAIlpaBo: BXinHa Hanpyra, B Bonprax; TemnepaTypa BcepeanHi npuiiaay,
° C; Buxigna Hanpyra, B BonbTax i necarux yactkax Bosbra.



VY apyromy psaKy 3i1iBa HAIIpaBO: BXiAHHIA CTPyM, B AMIiepax; BuxinHa mOTyXHICTh, B KiloBarax;
Buxignwuii ctpyMm, B AMnepax.
e [lopaTtkoBui ekpaH Ne3

BucgidyeTbcs micis NoTpidHOro HaTUCKaHHA Ha KHOTKY «[IpaBopyu». ['padiunuii inaukaTop
BiJICOTKA 3aBaHTa)KEHHS - IOKA3y€ YaCTKY BiJl MAKCUMAILHO MOXKITUBOI IPY AaHii BXinHiM Hanpy3i
BHXI1JTHOI TIOTY>KHOCTI.

Hanwmc «Bx» - mo3Ha4ae BXiIHYy HANIPYTY Y APYTOMY PSAKY.

Hanwc «BbIX» - M03HaYa€ BUXiHY HANIPYTY Y APYTOMY PSIIKY.

3niBa HampaBo: BXinHa Hanpyra, B Bonbrax; BigcoTok 3aBaHTa)KeHHS BiJl MAKCHMaJIbHO
MOXJIMBOT, TIPU JIaHIH HATpy3i, BUXiHOI MOTYKHOCTI; BuxinHa Hanpyra, B Bonbrax i gecsatux
yacTkax Bosbra.

Expanu mMeHto Ipyroro piBHs:

Expanu meHto pyroro piBHs IpU3HAYEHi Ul IPOCYHYTOr0 KOpucTyBava. KpiM MOHITOpHHTY napaMeTpiB
JiesIKi 3 eKpaHiB J03BOJISIOTH 3MIHUTH POOOTY Mpuiamy, OynpTe yBaxkHi! Bu MoxxeTe 3MIHUTH BUXIJHY
HaTpyry: TOYHE MiZICTPOIOBaHHs B Mexax + 3%, i nepemukanss 3 220B Ha 230B i Hazan. Takox MokHA
TECTYBaTU KyJiepy (BCTAHOBJIIOBATH IIBUAKICTh 00€PTaHHS VI IIEPEBIPKH SIKOCTI pOOOTH KYJIepiB,
BIJICYTHICTh 3aHBOT0 IIIyMY BiJl HMX ). 3aiTH B MEHIO IPYTrOro PiBHS MOYKHA JOBI'MM HATHCKAHHSM JIiBOI
KHOIIKH 111 eKpaHoM (He MeHIIe 6 cek). Buxiz 3 uX MyHKTIB MEHIO B €KpaHHU 3a 3aMOBUYYBaHHSM - a00
BUMUKaHHSM KUBJICHHS, 200 MOBTOPHUM JIOBI'MM HATUCKAHHSIM JIiBOI KHOITKH.

e ExkpaH Ne1

MakcumManbHO 3aikcoBaHa BXiJ[HA HANPYyTa BiJl OCTAHHBOTO BKJIFOUCHHS Mpuiiany. [Ipu BUKITFOUCHHI

cTabinmizaTopa - CKHJA€ThCSL.

e EkpaH Ne2

MaxkcumanbHO 3adikcoBaHe HAaBaHTAKEHHS Bl OCTAHHBOT'O BKITFOUEHHS Npruiafdy. [lpu BuKroueHH1
cTabimizaTopa - CKHIAEThCA.
e ExpaH Ne3

Yac poOoTtu npuiiagy 3 MOMEHTY OCTaHHBOI'O BKJItOUeHHs. [Ipu BukiroueHHi cradinizaTopa -
CKHJIAETHCA.
EkpaH Ned

Temnepatypa Bcepenuni npunany, B rpagycax Llenscis (°C).




e ExpaH N5

[MizcTporoBaHHs BUXiHOI HAIIPYTH.
[TincTporoBaHHs MOXKITUBE B MexkaXx + 3% 3 kpokoM 110 0.1%.

st miacTporoBaHHS HEOOXiIHO HATUCHYTH CEPEIHIO KHOTIKY MiJ] eKpaHoM (3Ha4eHHsI OuMac), i

KHOTIKaMU «BJiBO-BIIPaBO» (BiAMOBIITHO JIIBOIO UM MPABOIO KHOMKOIO) HANAIITYBaTH OTPiOHE

3Ha4YEHHSI, ITICIISl YOTO 3HOBY HATHCHYTH CEPEIHIO KHOMKY (MUTOTIHHS 3HAUCHHS Ma€e

npunuHATUCH). [licns nporo ciail BUNTH 3 JaHOTO €KpaHy MPaBo0 KHOMKO, TO/AL MiICTPOIOBAHHS

30epexxeThbes. Ko MoTpibHO CKacyBaTH MiZCTPOIOBAHHSI - CIIiJI BUMTH 3 eKpaHy JIiBOIO KHOIKOIO.
e ExpaH Ne6

Bubip Buxignoi Hanpyru 220B / 230B

Hnst BuGopy BUXiHOT HanpyrH (nepemukanHs 3 220B na 230B abo HaBmaku) HEOOXiTHO
HATHCHYTH CEPEIHIO KHOIKY ITij ekpaHoM. Konu 3HaueHHs mouHe OJIMMaTH - MOJKHA MIHSITH HOTO
MIPABOIO YH JIBOKO KHOMKAMH IO PO3TAIIOBaHi Mmij ekpaHoM. [licis BUOOpy MOTpiOHOTro 3HAUSHHS
HATHCHYTH CEPEIHIO KHOIIKY, ITPH I[bOMY BUOpaHe 3HaueHHs OiuMaTH repecrae. Jami, ko
MoTPiOHO 30eperTu BUOIp - CIIiji BUHTH 3 I[HOTO €KpaHa MPaBOI0 KHOIKOIO, SIKIO HE IOTPiOHO
30epiraT - BUITH JIIBOIO KHOIIKOKO.

8.3 PoboTa cradiiizaropa B pe:kumi “baiinac”

CurHajizalis mpo Te, o Ipuiaj 3HaXoauThCs B pexknMi «baiinacy (Tpansut). Hampyra Ha BXomi i Ha
BHXO/[II cTa011i3aTopa Ma€e OHAKOBE 3HAYCHHSI.

JJis BKITIOYCHHS IBOTO PSKUMY BUMUKAY TPAH3MT (371iBa Bill IHAMKATOpPa) IIOBUHEH OYTH B BEPXHHOMY

MOJIOKEHHI.

YBara! Bxiountn / BukmounTy pexnm "baiinac" (TpaH3uT) MoXKHA TUTBKH PYU BUMKHEHOMY
ctabimizaTopi. SIkmo cripoOyBaTh 3pOOUTH 1€ TIPU IpaIioodoMy cradinizaropi (B pexxumi "Crabimizaris”
a6o B pexxnmi "batinmac" ( "Tpan3ut")) - BXimHUI aBTOMAT BIIKIIOYATHCS, 100 YHUKHYTH BHIIaJKOBOT'O
BKJTIOUCHHSI / BUMHUKaHHS pexxumy "baitmac”.

Yeara! [Ipu BxmtodenHi pexumy "baitmac”, Bama Texrika 3anummaerses 6e3 crabinizaitii 1 0e3 3axXucTiB
crabimizaTopa QUANT, oCKiNbKH miIKITIOYeHa Oe3T0CEePENHBO IO MEPEXi, 0 MOXKe OyTH HeOEe3MeuHO IS
TEXHIKH B pa3i CTPUOKIB HATIPYTH.

9. IlepeJsik BOyZOBaHUX 3aXMCTIB cTadigi3aTopa

e CrabimizaTop MicTUTh BOYJOBaHHH 3axuCT Bix iMmynscHUX nepeHanpyr 3rigHo [OCT Ha sKkicTb
HaIpyTH B elIeKTpoMepexax - MikpocekyHaHux 1/50 1 16/700, ToOTO Bij HEMPSAMUX yIapiB
OJIMCKABKH 1, TOJIOBHE, BiJl KOMyTallilHUX miepeHarnpyr. [IpuaoMy rapantyerbes, o0 Hi Ti Hi iHIT
He M103HaYaThCsl Ha HAaBaHTa)KEHHI, SIKIIO HE MepeBUIIaTh piBeHb xopcTkocTi 4 mo 'OCT (3axuct
BiJ] KOMYyTalliiHUX MEpEHAINPYT BUKOHAHUH 3 3aI1acOM, HIK 32 MaKCHMAJIbHOIO KaTEropiero
xoperkocti o I'OCT, 3 ypaxyBaHHsIM peanii Hammx Mepex - o crpymy 300A 3amicts 100A B
imMIyIeci, 1 3a TpuBaiictio 70 30000 Mkc 3aMicTh gomycTUMUX MiHiMaiabHO 700 MKC, quB.1.12);



Cra0inizaTop 3axuIlae BiJi MUTTEBOI TOAaui Ha Woro BXia Hanpyru o 420-450B, nanpuknan, npu
00puBi HyIsl 200 3aMUKaHHI a3y Ha HYJIb B MEpPEXi, yTPUMYIOUH Hampyry O€3MeYHO0 Ha MPOTS3i
20-50 miyicekyH/I, 1 TUTbKU TOTIM BiIKITFOYA€E BXiJHUH aBTOMAT (SKIIIO TaKi CTpHOKKA KOPOTKOYACHI
- TO HE TIEPEPUBAIOYM POOOTH, HAITPYTa HA HABAHTAXKCHHI 3aTHINAETHCS HOMIHATIBHOIO, 0€3 OY/Ih-
SIKMX BHKHJIIB YU CTPHOKIB);

3aXuCT HE MICTHTh YaCTHH, 1110 3HOIIYIOTHCS, Ha BifAMiHY Bia Tpaauiidnux “Y3UII”, i moxe Oytu
BHUKOPUCTAaHUI B BUPOOHMYMX YMOBaX, IIPU HASIBHOCTI HA OJHIN JIiHIT )KMBIICHHS SIK TIOTY>KHUX
BEpPCTATiB, IO JA0Th IPY KOMYTAIlii BENKKI [epeHanpyru B Mepexy (abo TpanchopmaTopHUX
ENEeKTPO3BapIOBATILHUX alapaTiB, SIKi JAIOTh TaKi IMITyJICH MTPU KOXKHOMY OOpHBI Iyru ab0 cripodi
MiANAIATH IyTY), HABITh SKIIO 33 10Oy MOMiOHNX HeOe3MeuHNX IMIYJIbCIB epeHaNpyru
MPOXOJSTH TUCSYI.

EzeE

=l binbI geranpHo unTaiite TyT: http://www.quant.in.ua/2019/07/10/zakhyst-vid-
perenapruh-iak-shchyt/

YBAT'A!

CrabinizaTop 3aXUCTHTh HABAHTAXKEHHS HABITh TP PETYJIIPHUX KOPOTKHX 3aMHUKaHHSX (a3u Ha
HYJb a00 TIOraHOMY KOHTAaKTi B HyJbOBOMY ITPOBOII (SIKIIO MPH IbOMY Hanpyra Buiie 350B -
BIJIKJIFOUHTE), ajie e aBapiiiHi cUTYyaIlii, mpaIloBaTi B TAKKX YMOBaX BCE OJJHO HE MOXKHA, CIIi]T
HeraifHO MPUIUHUTH POOOTY 1 320€3MEeYNTH PEMOHT MEpEXKi, He3BaXKAr0uH Ha Te, 10 CTadlIi3aTop
HOPMaJIBHO (DYHKIIIOHYE 1 3a0e31edye HaBaHTAKEHHS OE3IIEYHOI0 HOMIHAIBHOI HAIIPYTOI0.

MMAM’SITAUTE!

Slkimo B Mepexi Hanpyra Oinbima 3a 290B TpuBanmii 9ac - 11e, IMBHUIIIE 32 Bce HeOe3meuHa
aBapiifHa cUTYyaIlid, i ii Bce oHo Tpeba HeraifHo ycyBaTH, MOYKIJIMBO JIECh Ha JIHIT BXKE 3aTOpSTHHS
abo Hebe3meyHe po3TiKaHHSA CTPyMy a00 HYJIbOBUU MPOBiA I Hanmpyroro. CTadiTizaTop Moxe
HOPMAJTBHO TIPAITIOBATH 1 3a0€3MeTyBaTH HABAHTAKECHHS, ajie Mepeka He 3MOKe OyTH JIOBTO B
aBapiifHOMY CTaHI 1 TToJIada HAPYTH MOKE PAHO YU TI3HO TPHUITHHUTHCS.

OBEPEXHO!

Sxmo BXimHU aBTOMAT cTabinizaTopa BUOMBAE, TO, MIBUIIE 3a BCe, y cTabLIi3aTopa € Ha 11e
MIPUYXHY - TTOCTapaiTecs 35ICyBaTH MPUUYNHY IIHOTO BiIKITFOUEHHS (3aMHUKaHHS B HABAaHTAXKEHHI,
00pWB HyIIA, 3aMUKaHHS (a3u Ha HyJTb B MEePEKi KUBJICHHS, iHIII npuunHK). He mocmimraiite
BKirouatu pexuM «Tpan3ut» - Bu Mokere momaTtu aBapiiiHy Hanpyry mpsMo 3 Baioi Mepexi B
HaBaHTa)XEHHS, B pexknMi « TpaH3uT» crabimizatop He Moxe 3abe3rneuntr BaM MOBHOTO 3aXHCTy
BaIIOro HaBaHTA)KEHHS, a Juie Ha piBHI ooMexeHHs 530B (~ 380B ed.), mo moxe Oyt
Hebe3rnevHo 0araTboM eIeKTPOHHUM IpuianaM. Skio i B pexxuMi « TpaH3uT» BiIOMBaE BXiTHUHA
aBTOMAT - MIBU/IIE 32 BCE, aBapis cepio3Ha 1 CIIix 0THO3HAYHO MIPUITHHATH POOOTY i
JOCIIKYBAaTH MPUYUHH BiIKITIOYSHHS.

Cra6imizatropu QUANT BenpMu HaiifHI, TOMY BiIMOBa caMoro crabdijizaropa pigko OyBae
MPUYMHOIO TAKUX BiKITIOUCHb.

10. I'apanTiiiHi 000B’A3KHN

1. Tapanrilinuii TepMiH ekcrutyaTarii - 60 micsIiB 3 JHA Ipoaaxy crabinizaTopa. [aTa mpogaxy
MOBUHHA OYTH 3a3HayeHa B MACIOPTi. SIKIIO He 3a3HAUYEHO - OOYHCITIOETHCS 3 JATH BUITYCKY
BHUPOOY (BBeAiTH cepiiHMil HOMep BUPOOY B PSIOK MOIIYKY Ha CaifTi quant.in.ua i oTpumaete
noTpidHy iH(opMalliro Mpo JaTy BUILYCKY).
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2. Ilicnsa peectpauii cepiifHOro HoMepa Ha caiiTi quant.in.ua - Oyzae gocrynHa e i "J{omaTkoBa

A

http://www.quant.in.ua/my-account/
3. TapanTis nommproeTscs Ha Oyab-IKi HeCIPaBHOCTI BUPOOyY, CIIPUYMHEH] AeeKTaMu

rapanris'. =

BUPOOHUITBA, KOMIUIEKTYIOUHMX a00 MartepianiB. ['apaHTist He MOMKPIOETHCS HA HECTIPABHOCTI
BHUPOOY, CIPUYMHEH] HACTYITHUMH YHHHUKAMH:
d. BHUKOPHCTaHHA 3 TIOPYLIEHHSM BUMOT JaHOI'O KEPIBHHUIITBA 3 eKCILTyaTallil;
b. MexaHIYHMM MOIIKO/PKEHHSM BUPOOY B pe3yJbTaTi yuapy, maaiHHsI ab0 HeoOepeIKHUX
ikt mokyrmist abo TpeTix ocio;
C. OyIp-SKMM CTOPOHHIM BTPYYaHHSIM B KOHCTPYKI[iI0 BUpOOY ab0 MopyIIeHHs
[UTICTHOCTI TapaHTiHUX TIOMO;
d. Ko cepiifHuit HOMep 3MiHEHUHl, cTepTHii a00 MOMIKOKEHUI 1 He MOXKe OyTH
BCTAHOBJICHUH;
€. TPOHUKHEHHSM KOMaX, IOMAaJIJAHHsM PivH, OpyIy i CTOpOHHIX IIPEAMETIB BCEpENHY
BUPOOY a0 €I SKCTPEMaIbHUX TEMIIEPATYp;
f. nmieto HenepeOOpHOT cuiM (HEIACHU BUIAIOK, OXKEKa, MOBiHb, IPAMUHN yaap
OJMCKAaBKH B JIiHIIO 200 BUPiO 1 T.11.)
5. YMoBH raparii He nepe0a4aroTh iIHCTPYKTaX, KOHCYJIbTAIlil, HABYaHHS TOKYIIIIS, IOCTABKY,
YCTaHOBKY cTaliiizaTtopa, BUI3/ (GaxiBIis A/ JIarHOCTUKY EIEKTPUYHOT MEPEXki 1 BU3HAYCHHS
XapakTepy HeclpaBHOCTI crabinizaTopa.
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