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Kupuw

MpusnaeHT  W.A.  KapuMoB >XaxOH  MONWABWIA -MKTUCOAUA  WHKAPO3U
Y368KICTOH LUApoOMTMAA YHWU GapTapad STULL AYnnapyW Ba uvopanapu acocuia
KygarnnapHu Tabkugnad ytraH: MHKUPO3 KYTUAMaraH gapaxaga dXamuaTHUHT
Xabxanapura 3apap KentmpaguraH Ba fHrMya (paonuvaT oputuLlra yHgangmrad
CUECWIA, VXKTUMOWIA, BOKAENVKAND.

NKTUCOAMIA WHKMPO3 Oy WHKTUCOAMETHWUHT [aBpuid  TebpaHuLinapuaarm
y3rapui 6ynn6, ynap ToBap Ba Xxu3matnapra 6ynraH sannu Tanab sa snnv Taknmg
ypTacugary HOMYHOCUG/IMKHW, MUKPOUKTUCOAMIA  MYO3aHATHUHI  6Y3MnLLIN
okybaTuaa ByXyara Kenagu.

MonsiBuii MHKMPO3 6y MO/MfBUA HOBGApPKAPOP/SIMK AaBpy 6Ynnb, YHWUHT
[AaBOMMAA VDKTUMOMWI KECKUHNIMK, CUECWUIA PUCKNAP PUBOXIIAHULLIN, WKTUCOANIA
nacamuiuM, BakKTUHYa/IMK NHKNPO3WiA xoaucanap yCTuAaH Has3opaTHU
MYKOTUNMLLM BY>XXYAra Kenagu. LUy 6unaH 6up BakTAa XXaMUATHUHT KenaXakaaru
VDKTUMOWIA PUBOXKIAHWULLINTA aCOC CONMHAAMIaH 4aBpuanp.

AKMH KyHNapaa Y36 éKNcToH Pecny6nvkacu Mpu3naeHTy Tawaboycm bunaH
PecniybnukaHuHr 2007 - 2010 Wnnnapuga My/mkannaHraH CcyB pecypcrapuiaH
KoMnnekc dolifanaHuil  AaBnat gacTypu uiwnad umkaw 6yinya Basvpnap
MaxKamacu Kapopu 3bJIOH KAMHAW. Y1OY KAPOPHUHI acocui Makcaaum, 6awiopar
KANMHAAUraH CyB TaHKACAUTUHUHE YCULLUMHW ONAMHW ONULW, YHUHT TabCUPUHW
MakKcuMan Kamauitupuw 6yirinda yopa-TafbupnapHiM uwnabé YmMkALW Ba ynapHu
3yANnK 6unaH amasira oLwmpuLamp.

YMymMuid oiiganaHuiugarn 3nekTp TapMOKTAPUHMHE 3HEPruacu cudgatu
NacTINTU-0roXN1aHTUPULLICU3 YUMPUO KYWUIULLIN, FOKOPWU LLUOBKH, YaCTOTACUHWHT
TeOpaHLLN Ba KYYIAHULLIHUHT MbEpuga Oynmacnmrnamp.YHpaH Tawwkapu,
3aMOHaBWlA tOKOPU TEXHOMOTUANM caHoaT Kypwu/iM anapura Huc6ataH, FOCT
6yinya anekTp aHeprusira ypHatunrad tanabnap etapiv gapaxasna okopy amac.

HOKOPY TEXHOJOMMANN 3NEKTP KypuUnmanapuHu (Komnbiotepnap, xucobnatl

TapPMOFVHWHT  aKTVB Kypuamanapu, TeNeKOMMYHMKaLmus actobnapy Ba oduc



Kypunmanapun) OyHaal 3MekTp TapMorura TyxpugaH -TYFpu ynawl Kummartoaxo
KypUAManapHn NWaaH YukapuLLra onmo Kenuwm MyMKUMH.

YH/aH Talkapy OyHAan xonariap TEXHOMOMMK XKapaéHNapHW HI TYXTaLLura,
NVHUSINApAArv y3unuLiapra Ba Kata KyLIMLL HAaTMXKacKuaa MaxCyOTHUHT, XOM -
aLEHUHT Ucpodra YMKNG KETULLIMIA ONIN 6 KENNLLIN MYMKWH.

depmep XY>KaMKIAPUHUHT UCCMKXOHaapa yeTupmnaétrad 6absu oup
MEBa/IM YCUMIMKNAP Ba JAPaxTNapHUHT KATUAH rpadrik acocuaa CyFopuanin ékun
EMFUPNA0 CYFOPUNLLN MaxCy/oT eTULLTUPKULL XKapaéHUra kaTTa vKo6UiA Tabeup
VTkasagu.LLly makcagfa 6y XyXa/mknapfa xaMm 9/eKTp 3Hepruscy 6GunaH
Y3/IMKCU3 TabMWHAAW TuauMuHK (YTT) Ky/niaw tokopu camapanapra onuo
Kenaau Ba 9/1eKTp KYPUIMaNapHU KaiTa KyLUMLL xapaéHnapn 6YNM aiign.YHaaH
Talkapy 6yHaan TM3MMNap 3NeKTP TabMUHOT TapMOoFMAa KyUaHULLHWHT nacanno
KeTuWn, aBapusi Xxonatnapupa Xam 3/eKTp KypuiManapHW Y3/IMKCU3 3M1eKTP
3Heprus 6unaH TabMUHNaRaM.

JnekTp 3Heprusi GunaH Y3NMKCWU3 TabMWMHAALW TU3MMU UL KOBUINATK
OKNaMa KaTTanmrura Ba akkyMynstopnapia nuFunraH 3apsag gapaxacura 60Fivk.
ByHOak TM3MMIapHM KUYKMHA HAcoC CTaHuusnapuaa, gepmMep XyXXaanknapHUHT
CYBHM KYTapunb 6epyBun, KyBBaTW KaTTa byiMaraH Hacocnapuaa Kynnaw MyMKUH.

DNeKTP 3SHEPrusiHM acoCuMin TapmokdaH aBTOHOM TapMOKKA aBTOMAaTWK
paBuMLLAa, BaKTHUHT XXy[a KMUMK nax3anapuia kanta ynab éepunmimn xucobura
IOKOpPUAA KEeNnTUPWAraH KYHTWU/CUM3 xonatnap X0/ium 6ynub anekTp KypuiManap
nwnaw MyanaTuHu y3antmpuira onné kenagu.

LLIyHaan skaH OyHAand TU3MMNapHU (DakaT HOKOPW TEXHOMOTUSANN INEKTP
KypuiManapugarmHa amac, 6ankv CyB XYXKa/MTMHWHE KYMnruHa o6bekTiapuia
Ky/nnawl 6unaH 1l Ba KyPUAMaiapHUHT YHYMAOPAMTUHN OLUMP UL MYMKUH.

BYryHru KyHaa 6yHaali KypyunManap >afgan cyparga miiab YMkapuwLHUHT
KynruHa TapMok/lapura anb 3TUAMOK#A Ba  Ky/NNAHULWHWHT - Makcajra
MYBO(UKIMITUHI UCOOT 3TMOKA.

NWwHWHr  ponsap6nurn.  depmep  XyXanuvknapuga 3MekTp  3MeKkTp

3HEeprusaaH camapany holifanaHul Ba YHWUHT Y3MYKCU3 TabMUHMAW TU3UMUHY
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ApaTuLl, aHeprna capgmHm 10-15% kamalTMpULL  Hacoc arperartiapy Ba 60LLKA
3NEKTP Kypunmanap Xm3mat BakTUHW Y3anTupuil UMKOHUATUHM Gepaan. HaroxoH
3NIEKTP 3HEPTUAHUHT Y3UIMLLINAPUAA Y3/IMKCU3 TabMUHMAW MaHbBacu TUSUMUHM
XOPUIA 3TN MYXUM axamusaTra ara. YNapHUHT aBTOMaTUK paBuLLAa MULLNALLINHA
TabMUHNALL OKOPY UKTUCOAWIA camapa 6epaau.

Nnmnin - aHrunnk.  ®depmvep  XyXXanmknapuga 3M1ekTp  KypuaimanapHu
Y3/IYKCU3 3M1EKTP 3HEprus 6unaH TabMuHMAW TU3UMUHM TakOMUINAWTUPUL Ba
YHW aBTOMaTUK OOLLKAPULL TUSUMUHU XXOPUIA 3TULL.

NWwHWHT makcaan. Pepmep XyXanmruga aBTOHOM 3/1eKTP 3Heprusa ounaH
TabMUHNALL MAHBACUHN TafKUK KUMLL Ba KYNaLl YCYNNapUHA yiunab YmKmLL .

TagkMKoT mMacananapu:

- YTT aBTOMatMK 60LIKApULL ycynnapn TaxauauM  Ba  yapHu
TaKOMUNNALWTUPULL YCYNNapu;

- YTT  aBTOMaTNaWTUMpULL O0OBEKTUM cudaTMga CTaTUK Ba AMHaAMMK
TaBCU(IapnHM Ba XYCYCUATNAPVHN aHMKaLl.

TagknkoT 00beKTU cudatnga depmep WYKA  XY>KaIUK TapMOFuaa
KYNnaHyBUYM CYFOPMLL TW3MMK HAcOC arperaTM Ba 3/1eKTP 3Heprus OGunaH
TabMUHMALL TU3UMU KabyN KUINHAW. .

TaAKUKOT HM YT KasunLl ycynn. Hasapuin Ba amannii 3naHuLLIiap aBToMaTuk
OOLIKapULL TU3MMMIAPUHK  aKTUB Taxkpuba ycynn éphammnia TeKWMpuw acocuia
0nM6 Gopungw. Kawkagapé sunostn Llaxpuca6s TtymaHu, “P.Manvkos”
HoMMaarn depMep Xy>Xanuruaa >konawraH Hacoc arperatuaa YTM KynnawHu
aBTOMAaTUK TU3NMUHMN YKOPWUIA 3TU/IAN Ba CUHOBAAH YTKasuiau.

AManinii axamuaT W, YOy LWL HaTuXanapyHU YKYB XapaéHuaa Ba gepmep
XYrKannknapuaa Kynnaiu tTaBcust STUnaau.

Anpobauus. baxapuiraH umw maTepuannapn acocuga 2012 sa 2013
ninnapgarn  TUUMW maructpnap KoHgepeHuusnapuaa mabpysa KUIMHAN.

MarncTp/ivk guccepTaymsacn Tapkméu Ba TY3UIuMwn. Maructpivk
anccepTaumsacu Kupuw KMCMK, ydTa 606, ymMymnia Xynocanap, oinganaHunraH

afgabvétnap Ba wnosanapfaH moopar. YMYyMUA XaxKMu beT 60CMa
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BapakfaH TalUKWA TOMraH, LWy >KyMaaaaH Ta pacMm, oiganaHmnrau

aflabnétnap Ba niosaiap KUPUTUTaH.



1-6006. AHAINTUK Taxnun. Pepmep XY >KanUrmHn y3nnKcn3 afieKTp sHeprus
MaHbacu bunaH TabMUHAALL acocnapu
1.1. O6bEKTHUHTI TEXHUK TaBCUN

ByryHrn KyHaa depmep XYXKa/IMKNapUHW  Y3/YKCU3  3/1EKTP  3HEPrus
MaH6anapyu 6unaH TabMUHMALL, eTKU3NG GepaéTraH mMaxCy/noTaap cudaTtnHn Ba
3NeKTp KypunManapgaH camapanyt goiganaHuil WUMKOHWUHM sApaTagn. YHAaH
TalKAPY S3HEPTUAHVIHT HAroXoH MYKONMG KONMLLM 3M1EKTP YCKYHa Ba Kypuimanap
nwnapura canGuil Tabemp KWMG YNapHUHT XM3MaT MyAAATIapUHA KamaiiTupaau.
LLly KamumnmknapHu G6apTapad T MakCaania aucceptauns mwmpa YTM Hu
KNUYNK q)epmep xyx(aﬂmrmna I&ﬂﬂaLU MacCasiaClu IﬂS’/VIVIﬂraH.

depmep  Xy>Kamrnga 3MeKTpP 3HEPrusHU - y3IMKCM3  MaHba  bunaH
TabMUHNAW aBTOMATUK Tu3UMUHM uwnad umkw  (Kawkagapé BunosTw
LLIaxpnca63 TymaHu, “P. ManMkos™ HoMuarn goepmep Xy>kanuru muconmaa )
Kypn6 umkungn. By 00beKTAa CyFopull YYyH My/>KaiiaHraH 6uTTa Hacoc
YCKyHacn, CyBHM KyfyKgaH TOpTuOG oMb YHM pesepByapra Kyiuw Hacoc
arperaTu, CyB OallIHACK Ba WYKW 3MEKTP YCKYHANTAPHU 3M1EKTP 3Heprus bunaH
TabMUHNaW TUMMuLaH nbopat.

By hepmep Xy»anuru acocaH naxTauynivk , G0FAOPYMIMK  Ba KACMaH
MoJSIN3 3KMHNAPWN STULLTUPULLTA UXTUCOCNALITUPUATAH. XYXKaSIMKHUHT YMYMUIA ep
mMarigoHmn 155 ra Hu Tawknn atagu. LLyHaaH 105 ra naxra, 25 ra 60fF4opunamnK Ba
25 ra MaifoHra nosm3 aKMHMapn aKUrax.

Xyxanmkaa 6apya aneKkTp YCKyHanap Ba KypuiMaiapHUHT YMyMWUIA KyBBaTu
28 KBT HM TalKun aTaam Ba 36 Ta XOAUM Xu3maT Knnagn. SKUHIAPHW CyFOpULL
YYYH  ep OCTU CyBfapuHM TOpPTUO GepyBYM HACOC YCKyHanapu, CyB 6unaH
TabMMHMALL Ba CYFOPULLAAH TallKapy epHU Menvopauusacy X0naTuHW axXiiuiaLd
Makcaguia BepTUKaJ [ApeHaX Y4YyH - CyB TabMWHOTK, €PHU LWYPUHM Ba
MKKMNaM4m LWYpAaHraHaMIMHA ONgUHN ONULL MaKcagnaa xam Ky nnaHunagu.

1- »afsanfa pepmep XYKaaurmMHUHE acocuil aNeKTp Kypuimanapmn Ba 60LKa

yCKyHanapy Kentupunrat.



1- xapBan

DNeKTp Kypunvanap | Kyssatu P, KBT | bolukapys KyLwwmmua
HOMMAHULLIN TapTnoM MabaymoTap
ApTeavaH KyAyK Y4yH 3,0 Kynaa KyTapuu
Hacoc arperatu GanaHamMrn 32 m
CyFopull  Y4YyH Hacoc 55 Kynaa KyTtapné  Gepuwl
arperatu GanaHaImMrn 6 m
Nunmnmk  cyBn  yuyH 7.5 aBTOMaTuK Bocum 6yinnua
Hacoc arperatu Hasopat
ypHaTunira
XyxKanmk NYKM 12 Kynaa uwra | Xymosi Bocutanapu
Tanabnapu YUYH TyLmpuLL MaBXy[,
capiaHaguraH  anekTp
3HEpPrus KyBBaTy

1. ApTe3naH Hacoc arperaT/apuHn YTM 6unaH TabMWHNALW TUNMM
XycycuaTnapu

ApTesnaH Hacoc arperatmHy TakoMuawTUpuWaa Kyiungarn Ttanabnap
Kynnnagu:
- aBTOMaTVKa TU3VMW WLWWHWU TYPAU TEXHOMOTUK PEXUMNAPHUHT  Maxcyc
TanabnapuHn xucobra onraH xonga TabMuHNa6 Gepuium kepak ( cysB 6unaH
TabMUHMALL, CYBHUHI CATXMHW NacauTUpuLL, CyropuL );
- HaroxoH TapMoKaa Ky4naHWLLIHWUHT Wykommwnga YTM faH 3ekTp sHepru
OunaH TabMUHAALL;
- Typnu cababnapra Kypa naigo 6ynaguraH toknama, Kucka TyTallyBnapaaH
HaCOCNapHVHI  3M1EKTP MOTOpPMapy WLIOHYM xumosra ara 6ynuwm 3apyp (
HaCOC/ApPHUHT MeXaHUK HOCO3/IUTK, 3MeKTP MOTOPMapPUHUHE TYINK OynimaraH

(hasa pexxuMmaa, nacT Ky4naHuLL Ba 60LIKa pexxumiapaa uinain);
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- HacoC arperaTnapn « KypyK ML» pexuMuaaH Xumosira ara Oynuwn kKepak —
Kyaykaarv CYBHUHI OUHAMWK CaTXUHW Tywuiwwn, Oy Xo/a Hacoc Ba 3/eKTp
MOTOPUHWHI HOPMasT ML PEXXUMW TabMUHMALL,

- aBapua xonarnapuga 6enrnnaHraH CUrHaa y3aTuamo, onepaTve paBuLLga aBapus
cababnapuHn aHMKNaHWLWN 3apyp;

- OOLLKapyB TU3MMU HOPMaJT IKCMyaTaums XKapaéHu yuyH 3apyp 6ynraH Hasopar
YN4YOB Kypumanapura ara oynvwm sapyp .

Arap aBTomat/nalwTMpuL Ba Aucnetyep 60LLIKapyBU ypHaTuamaraH 6ynca,
KyayKniapga Maxcyc MOTOpUCTNap HaBbaTUMvK Kunaaunap. YnapHUHT xap 6upu
KyAyk/iap opacugarvy macogara kapab 5...8 1a KyAyKHW HasopaTt Kunagu.

1. [Oatuuknap épgamupa OOLIKapuayBYM TYNMK aBTOMaTaLTUPUAraH
ycKyHanap( caTx, 6ocum Ba 0OLWK.). BepTukan Ba CyB OwnaH TabMUHNALL
TU3MMMapUra Mys/mkannaHraH Kyayknap wwyHaan pexuvga uwnangu. by xonga
ynapHu ucnetyep nyHKTUZaH 6owkapunagn. ucnetyep nNyHKTUra xap owvp
KYAYK X0naTu Xakyja onguHaaH MmabymoT 6epuniagn : « uwira TyLnpunam,

« TYXTaTUNAN», « aBapus Xonatuga», « yUupungm»

Anoxuga arperatiapHu TeKLWMpULL, TabMmupaw ydyH xap 6up arperatHu
6up- GupnLia 6oFNNK 6ynMaraH Xonaa Kynga 6owwkapuil Kysaa TyTunaau.

2. Vwra Tywwvpuw Ba TyXTaTvwl >koupaH OOLLKApPWIYyBYM  HAcoC
YCKYHa/llapUHVHT aBapus X0/aTh Hasopatu AucneTvep NyHKTUAaH Gaxapunagw,
WYHVHTOEK, TefleMexaHnK BOcuTasiap épgamMuaa  AUCMEeTYep/IvK MyHKTUAaH
bolwkapnw XaM Kysaa TyTunagu. byHpgain pexxumnap acocaH CyFOpull Ba CyB
TabMWUHOTM TU3UMMAPMAATN KyayKNapHU 60LIKapuLL YYyH KY nnaHunagu.

X031pru KyHza aBToMaTuk 60LKapyBs Tunumura ara 6ynrad SUB tunugaru
apTe3vaH Hacoc arperaTnapv sHr Kyn TapkairaH. 1.1, 6- pacmaa KentupunraH
3UB tunupgarn mapkasgaH kouma 1- yykma Hacocnapy M3AB Ttunuparn 8-
3NEeKTP MoTopura KATTUK MaxkamnaHraH. Hacoc arperat Kyaykka 12- cys
KyTapuwl KyBypu épaamupa Tywmpunagn. HaCOCHWUHT HOKOpU KucMmura cys

KyTapuw KyBYpWAaH CYBHW OKMO KETMAc/iurn yuyH ( Hac ocHu &nvk TapMOKKa



nwnaTraH BakTAa) aMja HacOCHM TecKapu Tapara ainnaHué KeTULIWHW ONAMHM
O/ILL YUYH KAWTULL KanaHn YpHaTUAraH.

Hacoc arperaTMHUHI aBTOMaTMK ML TapTUbMaa KanTULL KanaHu KUCKa
MyAJaT/Iv KyYynaHuW MyKonMLLnaa y Kaita uiira Ty wraH BaKr4a HacCoCHY Hopma
X0naTfaH Teckapura ainaHné KetuwfaH caxfaian. JneKTp MOTopura nekTp
SHEPruscMHN KyfyKka Hacoc arperatv 6unaH oupra Tywwmpunrad 11 - ka6en
opka/v bepuiaan. Hacoc afieKTp MOTopuM yCTuaa ynapHu Maxkam 6upnatitympysym
MydhTa éppammaa ypHatunagn . HacOCHUHI HOKOPW KMCMuaaru dnaHeL, CyBHUHT
[MHaMUK caTxudaH 1,5 M gaH nacTaa ypHatunagu, yHymgopauru 200 m° / ¢ gaH
tOKOPW By/iraH Hacocnap y4yH YyKyp/MKHMU 6 M rada TyLmpuLL MyMKUH. SNeKTp
MOTOPUHWHI Tarv guibTpra HucbataH 1M gaH HoKOpUra YpHaTUAMLLK Kepak.
Ynap CcyBAM MyXuUTAa WWnawra MocnawiraHu Y4yH arperatHu  KyOykka
TYWMPULLAA 3MEKTP MOTOPUHMHT to3ac 25 °C pgaH tokopu  6YnMarad
xapopargarn cys 6wunaH Tynavpunagu. nekTp MOTOpU ONAMHAAaH CyB GunaH
Tynaupunmarad 6ynca, Hacoc arperatvHyM ULWAaTULWL MYMKWUH 3Mac, YyHKWU Oy
X0Mi4a vynramiap Kymmb Ketmb, aBapus X0naTv Kenmd uvkagu. Xo3upru KyHaa
caHoataa 4 faH 375 M° /c cyB Xaiigalu Ba 25 gaH 540 M rada 6ocumra ara 6ynraH

OyHAain Tunaarn anekTpoHacocnap Kynnaab mwnad uikapunanTu.

1.1-pacm. Hacoc arperaTuHn KyOyKKa
YKOMNaWTUPULL CXEMACH:

a — ATH Ttununparn Hacoc arperatmMHUHT
Xonawmww, 6 - 3UB  Tunmnpgaru
HacocarperaTMHUHI >Konawmin; 1- Hacoc;
2- oputma  Bau, 3-  pesnHanu
NOAWWUNHUK;4 — alinaHma KyByp; 5 -—
MarucTpan KyByp; 6 — cypruy;7 — kaiTumL
KnanaHu;8 — anektp motopu; 9 —
MaxKam/0Buu MOALUUMHUK; 10 -
MaxKamioBuu nauta;1l - kaben; 12 ,13 —
CYB KyTapyBuM Ba aiiflaHMa KyBYyp.
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CyFOpULL YYYH MY/>KasilaHraH Hacoc arperaTw

Hacoc f1e6, TalikapuaaH y3aTuaraH aHeprusiH CyHK/IMK OKUMUHUHE 60CKM
3HEepruscura ainnaHTprMG G6epyBun rmapaBanK MallHara aiTunagn.

HacoCHMHI y3aTKM4Y Ba Cyprud Kucmiapuaarsn COMMLLTMPMA 3Heprusnap

anmpmacura HaCOCHUHI 60CUMK fennnaiu.
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Oy epfa, H- CylOKIMK YCTYHWHWUHT METP Yn4yoBMaary HaCOCHWHI Tyna

(1.1)

KyTapuw 6anaHgmr ékm 6ocnmu, m

Zy, Z,- TEHINaWTMpULL TEKUCUIUra HUcbaTaH Cyprmy Ba y3aTKuy ykurada
GanaHannkKnap, m

P., P, — cyprvu Ba y3aTkuy KucMmiapugaH abeantot 6ocumnap, H/m?

Y- CYBHUHTI conuwitupma ofmupnmrun (9806,05)

V1,V; - Cyprud Ba y3aTkny Kucmaapugarv OKMMHUHT Te3NNKnapu, m/c
Hacoc anektpomatopu, MeXaHWK 3Heprus ysatmMacu cypuw Ba 60cumu
KyBypfapfaH wubopar CYHOK/IMK Yy3aTulira MyJ/pKaafaHraH Ty3uiMara Hacoc
Kypunmacu geb oputunagn. AMannétaa OuMK xassanapra ypHatunaguraH Hacoc
Kypunmanapy 3 Xvn KypuHuga 6yamwm myMKH. 1 - HACOCHUHT YKU NacTKK CyB
ca™faH banaHaa Ba HOKOpPU CyB caTxXuiaH MacTAa, 2 - HAcOC VKM MacTKW Ba
IOKOpU CyB caTx/1apuiaH 6anaHaga, 3- Hacoc YKM MacTKuM Ba HOKOpU CyB
caTx/1apuaaH nacrza.
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1.2 ¥Y3/IMKCM3 TabMUH/IALL MaHbaTapUHUHI Kiaccugukaumsacu
Y3nMKkcn3 TabMuHMaw maHbacn (YTM) IEC 62040 — 3 aHrmn xankapo
CTaHAapT 6yinya y éku 6y acO0OHMHI TeXHWK Xoccanapura 6axo 6epuLlHu Ba

ynapHu Te3NMK bunaH TaHnawga épgam 6epagu. (2-xagsasra KapaHr)

2-)KaaBas
IEC 62040 — 3 cTaHAapTu 6yinnya y3nMKcu3 TabMyUHMaLL MaHOanapUHUHE Xankapo
Knaccugumkaumacu
XanakTt IEC 62040-3 paH
XapakTepsiv BaKTH YTM
VFD VI VFI
MaH6a nykonum 10 mc kyn + + +
KyynaHULWHWUHT 16 Mc Kyn amac + + +
nacamumim
KyunaHuLL cakpaliu 4 naH 16 mc raya + + +
KyynaHuw nacaimium Y30k Myanat - + +
KyynaHuw owmiimn Y30K Myaaat - + +
mnynbcnn roKopu 1 MC oaH Kam - - +
Ky4aHULLNN XanakAT
Ky4ynaHuL NuK cakpatimu 4 MC fjaH Kam - - +
YacTtoTta TebpaHuLIn Tacoanpui - - +
FOKopwu yacToTanu [aBpuil - - +
Xanak1Tiap
["apMOHUK Gy3unLiap Y30K MyaaaT - - +

IEC 62040 — 3 craHgapT! 6yiinMya Y3NMKCU3 TabMUHMALW MaHbGanapw,
Tapmokgary 10 acocuii MyoMmManapfaH XMos KAMLL Aapaxacura acocaH 3 Ta
Knaccumkaumara 6ynmHagn.Y TM: VFI SS 111 TunuHmn 6enrmnnatu;

o 1-rypyx CUMBONNAPU-YTM HUHT YMKALL CUT Hann KupuL (TapmokK)
CUrHasImra 60FIMKINTU

e VFI cuHgm (Voltage and Frequency Independent) — unkyLL KyyiaHULLIN
Ba YacTotacu Y TM unkmwnga Kupuwl Tapmorsura 60FImK amac.

e VI cuHdu (Voltage Independent) — YTM umKk/LLIM KMPULL YacToTacura
6Of/IMK, aMMO Kyu/laHWLL NacCuMB Ba aKTUB POCTNall 6unaH 6up mapompa yuwnab
Typunagu.

e VFD cuHpn (Voltage and Frequency Dependent) —YTM uyukmLl

Ky4/laHULLIW Ba 4aCTOTAaCU KUPULL TapMOFUra BOFIUK.

12



® CUMBOJINAPHUHT 2-TYPYXU — Y TM HUHT YnKMLL CUTHAIU hopmacu,

e SS — YMKALW CUTHAMHUHT CUHYcOoMAan OpMacK YM3MKIW Ba YM3UKCU3
toKknamaga (rapmoHuK 6ysunuwnap koagdpuuneHTn Kru<g8%)

o XX — Um3uKcu3 toKnamaga UMK CUTHAIMHUHT HOCKMHYCOWAINTU
(unsmKInga cuHycoungan).

e YY — Xap KaHzai toKnamaga YvKyLL CUrHaam hopmMacyt HoCMHycougan.

® CUMBOJINAPHUHT 3-TYpYXxN- YTM CUHUHT AUHAMWK TaBcudiapu.

YTM cv y4 Xun YUl KapaéHuaa umkvL  KydnaHunHU  6apkapop
TabMUHAALL («1» — CKHG 1, abNo; «2» —CUHG 2, AXLLUKW; Ba X.):

® 1-COH: MEBPUIA PEXXUM > aBTOHOM PEXMM >pexxnuM bypass ,

e 2-COH: UM3mKN HOKTaMaHWHT MebpuiA Ba aBTaHOM pexxumnapuga 100%
y3rapuvwmn (EMOH napameTp),

® 3-COH: HoumM3mKnm toKnaMaHUHT Mebpuii Ba aBTaHOM pexknmiaprga 100%
y3rapuium (EMoH napameTp).

VFD cuHgmnoarn YTM (off-line, back-up, passive stand-by acku
Knaccugukauma 6yinnya) UWHUHT MEBPUIA peXxummnia toknamara naccus (unbTp
OpKAIN Xey KAHAKACWU3 Y3rapTKUUCWU3 KUPULL KyynaHuLnHK 6epasun. Tapmokaa
MyOMMa naingo 6ynca, MabH6a y3unuwmv, KyynaHui cakpaluy Ba Xakosanap Y TM
aKKymMynaTop 6atapedcura tokKfamaHu KaWta ynaingum (MHBepTop Opkaiun). by
pexvMaa CUHycomfan KyudnaHul 3mac,MakCuman fapaxkafa KOHCTPYKUMACKUHM
ap30HMaTULL YYYH TYFpU TYPTOYpUaKkv éKu TpaneumnsacMmMoH opmaja reHepauns
Knnagu.

VI cuHdmgarn YTM (active stand - by, line - interactive, quasi-online acku
Knaccuukaumsacu  6yimya) VFD  6M10KMHM  TaKOMWANAWTUPNG, Ky4dnaHuLL
cTabunusatopugarn kabu TpaHcthopmaTop uynFamaapuHM Kaita ynangu. By

3aHXXMPHW Ba Yy GaxkapaauraH QyHKLUMsHK booster (Ky4aiTupriy) ae6 xam atanau.
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1.2-pacm. VFD cuHmpgarn YTM Kunpuwl Ba Ymkyl

Ky4/laHULLIW OCLMIorpaMMacit

ByHAaH Tawwkapy 6yHAan YTM Y3MHUHT TaKOMUANALLTUPWITaH cXxemacura
acocaH WHBEPTOpP uYMK/LWMAA KBasucuHycompan qopmaga Xam  KyudnaHui

6epagn.(1.3-pacm)

1.3-pacMm. VI cnHpm Y TM Knpuwl Ba YMKMLL Ky4iaHULLIW OcumanorpamMmmaci

VI cuHdmparn kynruHa 6noknap TaHkM 6aTapes G1oKnapuHu  KyLivo
tOK/TaMaH1 aBTOHOM PeXMMMAa aHya BakT MLLMaWMHW TabMUHMANAM. «Booster
operation» pexummn 6opaurn aca KyBBatam YTM Hu bartapesacus KyunaHuLl
cTabunmsaTopn cuartmga uvwnaw  WwapoutuHn gpatagu.MacanaH, GE DE
(mpmacwu batapesnapu 6ynmaraH Match 2200 n Match 3000 ¢mpmbl GE DE YTM
2200 B-A n 3000 B-A kyBBatTM 6OunaH Ky4dnaHuw cTtabunmsatopu cudartmga
nwnar onagn. VI cuHgugarn YTM 603opda Y3uHUHT 2 - 3 KB-A KyBBaT/mMCK
OvnaH YeknaHraH.

VI cuHpmgarn YTM cu xymos fapaxacy 6yiinua VED cuH(maaH roKopu,
amMMO TapMOKZAry 4actoTa y3rapuiln Ba KatTa XasakuTiap TabCupy ydyH caHoat

KypuManapua unai onmaiau.
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ACOCaH yNapHUHI Ky/MaHWIWW  COXacu- KOMMbHOTEP TapMoK/iapua
cepBepnapHN XYIMOSANALL.

XapakTepucTuKanapu:

® YKL Ky4naHniiy  + 20% pocTnaHau;

® YMKNLL yacToTacuM poCTNaHManau;

® TapMmOKAarn HOCco3/MK 5 - 8 mc Kyn 6ynca pocTnaHManan(amHamuk
XapaKTepUCTUKCK 2-CUH( Japaxacunia);

e 10 Ta TabcUpAaH 5 Ta XMMoA .

1.3. UPS903-220-30 Y TM HUHTI (DyHKLMOHA/ CXemMacu Ba muinatl
NPUHUNNN

Arap TabMWHMALW TapMOFM Y30K BakT AaBoOMuAa Yyuumpusca, akkyMynsTop
paspaanadHagn Ba Y TM oKnamaHn TapMOKAaH y3MacaH ajibTePHaTUB TabMUHIALL
TapMofFura ynavan. AbTepHaTMB TabMWHMALL TapMOFU KaTTa KyBBaT/M MabHOa
€KM TreHepaTop OYNMWM MYMKUH.TabMWHAALL TapMOFU ONAUHIM  Xonatura
KA TraHga toKMamMa sHa TapMOKKA KaliTa ynaHub akymMMynsTop 3apsignaHa
bownaign.YTM acocaH TyFpunarmygaH, (6up BaKTHUHI Yy3uaa 3apsanatd
Kypunmacu BasuacuHu Gaxapagu), akkymynstop 6nokuaaH, WHBEPTOPAaH,
CTaTuK KailTa ynarnygaH Ba 6oluikapuil 6noknapuaaH tawkun tonrad. UPS903 -

220 — 30 YTM ®yHKumoHan cxemacu 1.4-pacma KypcaTusraH.

ATLTEPTTATIN TAPYOR

ACOCTIH TAPMOR

ST~ —

_' 3 o
NS

e = = = = =

1

HOETAMA

T¥TPILTATHY h HHBEL"TO

v GAMIIAC
BATA XA

ARKY MWL
BATAPEATAPT

1.4-pacm. UPS 903-220-30 ¥ TM ¢hyHKLMOHaN cxemacu
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TyFpunarny/3apsgniawl KypuamMacu TabMuHMaw MaHb6acu 6wunaH ynaHrad
6ynm6 6up BaKTHUHI Yy3ufa akKymynatop OartapesnapuHu 3apsgiainam  Ba
MHBEpPTOPra KyunaHuw 6epagu. TyFpunarm uikAWnaa KydnaHuil 6up Mebépga
YLIIaHNG, YNKMLL TOKWM YeKnaHraHamp.CtaHaapT 3apsgfia Kypuamacu — 6y 6 ta
MMNYNbCAM TUPUCTOPAA WUFUAraH GOLLIKAPUIYBYM 3apsAN0oBUM Kypunma.Arap
Tapmokgary Oy3unuwiniap gapaxacu tokopu 6ynca, yubypuak- yuybypuak, €Ku
lofiay3ya- yybypyak cxemacu 6yimya TpaHchapmatopnu, 12 Ta MMMNYNbLCAN
TUPUCTOP/IM  KYNPUKHW YpHaTraH Mabkyn. YTM TUSUMUHWUHT  KYBBATUHWHT
KWYKMHA AMana3oHnia NKKU SpyuM Aaspav TyFpunaruy Kyanatl MyMKrH.

TyfFpunarny TabMUHMAW TapMOFUAaH W30NALMSAN0BYM  TpaHchapmartop
OpKann axpatunraH. TpaHcgapMaTop MKKUIamum vynFaMmyv HOMUHaT Kyy/laHULL
KWAMATVHW  aHUKNagU.TYFpUAarnd  ymkmwmgarn  KyynaHuw  UHAYKTUBNK
YynFamm Ba KOHZEHcaTop opKaiu (unbTpnaHagn.by ¢unbTpnap akkymynsatop
nwna MYy 44aTUHW y3anTmpagm Ba NCCUKNK AYKOTULLINAPHW
Kamatupagn. TyFpunarmd Ymkuwmngarm KyynaHuw MHTepdeinc nnatacyu opkaim
3apsianall Kypuamacu boikapyl 610Ky 6unad Hasopat kunuHaan. TyFpunarud Ba
baTapes TOKnapu WyHTNap épdammuga ynyaHuo  Typunagu. Tupuctopnap
napameTpfiapvHn y3rapTupm6 60LIKApULL niaTtacu y3rapmac TOK KydnaHun Ba
TOK KyUMHW 6enrnnaHraH kMiMatnapga 6apya gvanasoHja ywnab Typagu.

TyFpunarmy yyta MycTakui pocT/iaHyBUM YAKWLL fapaxkacura ara:

1. KyunaHuLLHW CUKYBUM fapaxkacu

2. KyunaHuLiHm 1oKopu fapaxacu

3. doliganaHuwira KUPUTULL YYYH KyuflaHMW Aapaxkacu (KYLUuL-co3nalll
flapaxkacu).

UMKWLWHWHE Xap 6up pexummnia KydnaHull Ba 6atapes TOK/apy anoxuja
KOPPEKTUPOBKA  KWIMHULWN  MYMKUH.Ky4naHuLHW  CU/DKYBUYM  [apakacy
(hoinfanaHULL AaBpuaa akkymynatop 6n0KvHWM 3apsagnad Typagu Ba 6eBocuTa

MHBEPTOP €KW oKnamara KylumMuya KyBBaTHM TabMUHNARAN.KyunaHWULLHWUHE
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IOKOpY Aapaxkacu 6aTapesHuMHr mMakcuman Toku 30 cekyHAdaH Kyn BaKT 6ynca,
aBTOMAaTMK EKWN Ky/aa akTMBAaLWNLLIM MYMKUH.

AKKyMynsaTop 6aTapesanapn. AKKYMynaTop 6/10KM — KypFOLUMH-KMCI0Ta
aKKyMynaTopfiapfaH Tawkua TonraH. AKKYMynaTop 6atapessapyHUHE Basudgacy
TapMOKZa y3unuwniap cogvp 6ynca KydnaHuWHM - MHBepTopra 6GepuijaH
néopatTamp.AKKyMynaTop 6arapesnap Ly BaKT Munfa sapsagnaHraHIvK gapaxacu,
lOKNamMa Kuimatu Ba OaTapesfiap CUFMMWra OOF/IUK MHBEPTOPHM TabMUH/ALL
kobunmatura ara. AKKyMynaTop 6GartapesnapuHi 3apsgnall TOKW  3apsagnatl
Kypunmacu 6oLukapuiL 6/10KM Ba 6atapes caknarnum 6unaH YeknaHagu.

NHBepTOp. VIHBEpTOp Tyfpunarnd 6Exku 6GaTapes y3rapmac TOKMHU
boLLKapuyBUM Tanab aTWAraH YacToTain y3rapyByaH CUHYCOMAaN Ky4ynaHulira
y3raptupaaun. Saft Nife ypmacy TainépnaraH MHBEPTOPHUHI CTaTUK Ba AUHAMUK
TaBcugapy Xyga sxwm 6ynmné, roknamaHuHI Ba HOKNama TOKMHUHE Xap KaHaai
KniAMaTmga SXLwm caMmapaHm TabMUHNARaN.

donganaHyBuM TexXHoOMoOrns — Oy TPaH3UCTOP/IM MHBEPTOP EépaamMuaa
UMNYNbC 3HUHUM Moaynaumanawamp (PWM). Yukuw dunbtpy VHLYKTUBANK
yyniFamMu, TpaHcgapMaTop Ba KaHAeHcaTponapAaH TallKua TOMNraH.Ynap afTyBun
curHan PWM HM MyKOTULL YYyH (hoiganaHunagn.

By ycny6 6unaH aneKTpoHnKa 6oFNnK 6Ynnb Kyinmngaru aBsanimknapra ara:

1. YuKML KyynaHULIWHK POCTNALL.

2. TUNMHUHT Te3 ANHAMUK XapakaTu.

3. YMKMLL TOKMHWHT FOKOPU MKW BUNaH YPUHLOLLINTN.

4. Y3rapmMac TOKHWHI OKOPU/NacT KyunaHuwnapuga yswb Kyiviam Ba
aBTOMaTUK KaiTa ynaLuu.

5. Kucka TyTawmwaaH xumos.,

6. HOKOPW camapagop/vK.

MHBepTOp 6owKapuw 6nokugarn nnata 6unaH HasopaT KuanHagu.by
nnatanap WHTepdeinc Ba OHa nnaTaiapfaH Mab/ymoTnap onagn. TOKHU ynyatw

YUyH TOK TpaHCthapMaTopy KynnaHunaau.
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VIHBEPTOPHMHT yTa HOKNAHWULLN HOMWUHA/ HOKaMaHWHT 1 MUHYT faBomufa -
150%, 10 muHyT gaBommnia 3ca -125%.Arap ToKk HoMuHan TokaaH 110% ra eTca
xucobnarmy umwra TywaaM Ba 1 MUHyTAaH KeMWH 4yerapa TOKMHU 125% ra
KamanTupagn.YTa toKnaHuw 6Gaprtapad asTuaraHgaH KemnH xucobnarny TOK
KM/AMaTX 4Yerapa TOKM YypHaTwiraHya sHa Hosrada xmcobnavign. VHeepTop
YMKNLLM tOKNaMaHuHr 0,8 KoaghdmueHTaa HOMUHaN xucobnaHagn. Arap roknama
0,8 paH hapknu 6ynca, yHaa MHBEPTOPAAH YMKAETraH TOK YerapanaHaaum, 6y 1.5-
pacma rpadurn KypcatuiraH.

Baiinacnun kynaa kanTa ynarud. baiinacnn kyn kanta ynarud (1.6-pacm)
YTM HM TeXHWK XM3MaT KypcaTull Makcaauaa tokKnamMagaH axpaTull YyyH
KYN1aHUInG, yHAA HoK1aMa aTepHaT1B TabMUHALL TapMOFfuaaH TabMUHIAHAAW.

CTaTmk KaTa Kywrud HoKfiamaHy WHBEpTOpAaH EéKu  anTepHaTvB
TabMUHMALW TapMOFMAaH MaHbaHM y3macfaH KyBBaTHM  6epagn.Mebépuii
xonatnapga CTaTuUK Kailta Kywruy WHBEPTOP YMKULLUMHW HOKNnama GunaH ynab
Kysan. TabMyHMaLW TapMOFUra yTUL KaYOHKN YMKULL KyUlaHULLIW PyXCaT 3TUraH
yerapafaH 4vMkMb KeTca Eku (oipanaHyBuM Tawabbycu 6GunaH Kynga amanra

oLuMpunaaun.

TOK

x

CAPACTTIVE 1.0 0.9 0.8 [NINICTIVE
CHT TIRLTIT FORTAMA HILLY ISTHRTA IGTTAY A

1.5-pacm. KOknama xapaktepucTnkacu
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1.6-pacm. CTpyKTypa cxemacu

ANbTepHaTMB TabMUHAL TapMOFU XaM MHBEPTOP YMKMLLIKAArA Kyd/aHWLL
Ba yacToTara ara 6y/mLm Kepak.

CTaTuK KailTa Kylrmy xap WMKKana TabMWHAaW MaHOacMHUMHI Xap 6up
(hasacua Kapama-kapwy ynaHraH —TuapuctopnapgaH — oiganaHunagn.bup
TOMOHHHUI YTKa3yBYaH/NUIN Napaifienn ynaHraH TupucTopnap 6wnaH amasnra
owmnpunagn.by trpuctopgarv KyudnaHuw TyWWUWWAaH Ba KyBBaT MacaviLLnHK
KamarTupagu.

NHBepTOpra KaiiTa ynawl Kynga €ku aBTOMATMK paBulLda amManra
owwnpunagn. KOknama anbTepHaTVB TabMUHALL TapMOFUra ynaHca Ba MHBEPTOP
KY4YNnaHULWW HOMUHanN KiiMatgad 10% ra dapk Kunmé nailgo 6ynca taxmvHaH 8
CeKyHAJaH KennH toKfama aBToMaTUK MHBEPTOPra KanTa ynaHaau Ba afibTepHaTUB
TabMUHMALL TAPMOFU KMpULLIK BunaH CUHXPOHMALAAN. YAKALWLHUHT YTa FOKNaHWLW
xonaTunaa Ba TakpopnaHyBUYM KailTa ynawunapfaH xoim 6ynuiu yyyH cTaTuK KanTa
ynaruy afibTepHaTVB TabMWH/ALL TAPMOFM KupuLimnra 6/10kMpoBkaga 6ynaam.Arap

4,5 MMHYT nunaa 8 Ta KarTa ynaw, 2 MMHyTAa 4 KaiTa ynat cogup éynca.
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1.4. YTM HUWHTI KaTeropusanapu
Ymymunin  kabyn kunuHraH (IEC 62040 — 3 YTM Hu Xankapo
Knaccuvkauma ctaHgaptM  6yruya ) Knaccudgmkaumsdra acocaH — Xosupga
ynkapunaétraH YTM yuTa acocuin kaTeropusira 6ynuHagun; soxupagaru (Off-
Line), umsmknn-nHtepaktme (Line-Interactive) Ba Ky4naHWULWHW WKKWIaHTaH

y3rapTkuunn YTM (On-Line), (1.7-pacm)

Buinpasmurens

HHee prop *

-m—hu'-c—h

T

HUEBEN co cxemoit On-Line
E HOpMAanesHOM peXxXrimMme

1.7-pacm. On-Line cxemann YTM
ByHoah YTM nap, tokniamaHW TamMoKAarn HOCO3/MKIaphaH —XUmost
KNUMLwaa 3aMOHaBUin ypTa Ba KaTTa KyBBaTAarn mMoennap Ly cxemanap 6ynmnya
Oaxapunagn.YHaaH Ttawkapu fenbTa-y3rapTkMy MNpuHUMNW KynnaHuarad ovp
kaTop kypunmanap (macanaH, Silcon DP300), YTM HUHI Knaccuk cxemanapuaaH

(hapk knnaam (1.8-pacm).

Perynarop
pa_o »
Huseprop
JapanHoe
YCTR=E0

NuHeHHO-MHTepaKTHEHLIA UBT
B HOPMANLHOM pexume

1.8-pacm. Ynsunknm-mHtepaktmes YTM
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MyTtaxaccucnap gukpu 6yinmda, IEC 62040 — 3 EN50091-3 n IEEE100
cTaHfapTmaa AenbTa-y3rapTKuunuM — arperatniap  TakOMuanawraH — Yusukaun-
MHTEPaKTUB KaTeropuscura Kupaau.

On-Line tunuaaru TmanMmngaH dapknu, 6y sa 6owka YTM napga HopMan
MW pexxMMmnaa roknama 3nekTp TapMoFu GunaH Kupuvw TpaHchapMaTopy OpKam

6ofnaHraH (1.9-pacm).

FPerynnpyrowpad Tp-p
— P .

OCHOBHOM
HAeneTa-nHBepTop HHBE2DTOD

WMBMN ¢ Delta-npeoBpa3oBaHnem
B HOpManNsEHOM pexMmMe

1.9-pacm. denbTa-y3rapTkmunm YTM

Oenbta-y3rapTkmunm YTM HUHT aB3aniuknapy —tokopyn ®UK.Y TapMok
KyuynaHuwmn mebépupga 6ynraHia, tOKnama akTMB Xapaktepra ara 6ynu6, YTM
TYAMK ~ HOKNaHraH  XonarnapjarvHa  aManra — owvpwunagu.by  waptnap
baxxapuiMaraH Takaupaa AenbTa-y3rapTkuyga toknaMaHUHT OWnG KETULLIM KUPULL
TpaHcdapmaTopu camapagopamru nacasay sa UK émoHnawagn.YHaaH Tawkapm
HOPMaT ML PEeXUMW YUYYH KUPWULL Ky4laHULWM [AuanasoHu KeHrasgw.pean
xonatnapga genbta-y3raptkuunn YTM nap ®PUK 6yinua (2-3%) aB3annmkra ara
6ynn6, pean wapoutnapaa aca On-Line Tunmaarn TunMnapra Tanpagn. YHaau
TalKapu fenbta-y3raptkmyunim YTM nap acocuii MHBepTopAa UKKWA NyHaMLLHN
TabMUHAALL YUYYH TYPT KBaApaT/v TUNIU Kypuama (oganaHuaraHivr yuyH on -
Line Tunuaarn TuaumMnapgaH Mypakkabnuru ownad apk kunagu.by arperart
WWOHYIMINTUTA Ba Hapxura TabCuMp dTagu. YHAaH Tawkapu HOpMan WL
peXXmmmna acocuin Ba AenbTa-UHBEPTOP TapMOK OGWIaH CUHXPOH MLALLIN Kepak
(1.10-pacm).
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Perynnpyowwa Tp-p :

COcHOBHOW

DensTa-WHBapTop  WHREOTOP

MBMN ¢ Delta-npeotpa3oBaHuem
E ABTOHOMHOM pexume

1.10-pacm. AenbTa-y3rapTrndny YTM HUHT aBTaHOM ULL PEXUMU

Xynoca 4vMKgpuné, pgenbta-y3raptruuny YTM nap anekTp TapMOoFu SXLN
faBnatnapga Kynnaw makCafra mysodukaup. Ly daktnapgaH Kenné umkio

AenbTa-y3rapTkuunm YTM camapagopniru 6yivya KyynaHUWHU WKKUNaHraH

Y3rapTKUUM TU3UMIAH OpKaa a Konamu.
MacTga, xap Xun yd Ba 6up hasam ypTa caHoaT KyBBaT/apuaari anekTp

TabMyHMaW YTM uwnab yunkyBUM pakobatnallyBum (UPMaNapHUHT Xap XWn

TaBCMIaprHM TaKKoCaLLl XaaBasin KENTUPUTaH.
TapMoOK Kupuw KyynaHuwn Ba YTM HUHT Xap Xun  Mogennapu

MHBEPTOP/NapU TabMUHMNALL MaHGanapy KyuynaHWLLNAPUHUHE - pyxcaT 3TuaraH

yeTnaHULW KMAMaTnapn 3-xagsanga KypcatuiraH.
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KK TEXHONOTMAHWUHT aB3aINI Ba KaMYUINTU

VKkunaHraH y3raptknunm YTM

OenbTa-y3rapTkuunn YTM

AB3a11nrn

1. Knpuw KyunaHWULUMHWHE Xap KaHzan

TeGpaHMLLINApUaa, YaCTOTAHVHT
YeTMaHWILUMAA Ba  TallKW  9MEKTP
TapMOFU  9MEKTP  TabCuprapuiaH

OKNaMaHW XMMOs Kunaau.

2. ABapusa xonatnapuia ynkuaa yTui
)KapaéHCKM3 HOM BaKT uMuma Kaita
ynall.

1. Kwupnw  Ky4ynaHULLUHUHT
napameTpnapuia rokopu UK.
2. Knpuw 6yinnya KYBBAaTHUHI HOKOPU
KO3(ppULIEHTH (KOppeKTupoBKa
(hnnbTpY Tanab aTuaManam).

3. TeHepatop Kypunmanapu 6unaH
bvpra wwnawga KyBBaT —3axupacu
6yinya toKopu 6ynmaraH Tanabnap.

naean

Kamumnuru
1. Off-Line Ba Line-Interactive | 1. IKK1 RyHanTupunraH MHBEPTOPHUHT
TMnuaaru TU3vmMnap ounaH | KynnaHuanLwm Ba NLLIOHYNNINTN
CoONMWTMpraHga  Mypakkab, Hapxu | Kamamrn 6unad On-Line Tu3umMmpaH
K1MMaT. MypaKKkao.
2. NwHuHr  Hopman  xonatmga | 2. On-Line  Tunm  Tu3nMu  GunaH

KyUTaHULLIHW WKKWNaHTaH Y3rapTKuym
YUYH 3Heprusa cap okopu.
3. Knpuw oyinnya
KO3(h(PULIMEHTM HOKOPY 3Mac.

KyBBaT

COMMLLTUPraHaa toKMamMaHUHT HOpMan
PEXUMUAA TECKAPW a/loka MaBXyaAnnru

X1mos flapaxkacu nacTiuru.
NHELMOHNNTU

3. Kupuw  KyynaHuwun 4actoTtacu
yeTNaHLWInaaH NLLHWHT Hopma
peXxummnaa  HKnama  XUMOSCUHUHT
NYKNUTK,

4. YukunLl Ba Knpuwa raibBaHnK
OKPAIMLLHUHT NYKIATN.
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3-)KaaBan

YpTa Ba KnuuK Kyssatin Y TM Y3rapMac TOK 3aHXVUpW napameTpiapy Ba KUPWLL KyUYNaHULLNaPUHN pyxcaT STUAraH

AManasoHu
HomuHan KyBsBar KupuL FOknama DC LWWHaHWHT
Camapagopnuru MBI Mogenu KBA KyunaHuw ABb, B qunaé-lmum [vanazoH, % KyunaHum, B
160-276 66-100
140-276 33-66
1/1,5/3 36/48/96 120-276 0-33
Powerware PW9120 184-276 75-100 H/p
5/6 240 160-276 50-75
140-276 25-50
120-276 0-25
PW9150 8/10/12/15 288 176-276 0-100 800
160-280 70-100
GXT-2U 1/3 48/72 140-280 30-70 750
120-280 0-30
187-276 90-100
Liebert GXT 6/10 240 163-276 30-90 750
122-276 0-30
- 170-276 60-100
Nfinity 4/ 8112/ 16 120 140-276 0-60 800
Hinet (3/1) 10/15/20/30 384 300-480 0-100 750
160-300 70-100
AMNK 1/3 36/96 140-300 50-70 700
TaHcn-TexHo 120-300 0-50
6/10 240 176-276 0-100
ANK(3/1) 10 /15 /20 240 304-478 0-100 760

24




YpTa Ba KNumK Kyssatim YTM AyHaMUK KypcaTKuunapu

4-xaaBan

Camapagop VBN Howm. Cratuk AnHamMuK );%%E
Mozenm KyBBar aHUKUTK, aHUKnIK, KBaKTI/I
nnrun A KBA % % MC '
Chioride | >Ynthesis 6-20 +1 +5 5
Twin
Powerware PW9120 1-3 +3 +7 H/A
PW9150 8-15 +2 15
GXT 1-10 +3 +7 90
Liebert Nfinity 4-16 13 17 96
Hinet 10 - 30 +1 5 30
Riello MDM 10 - 20 +1 +5 10
1; 3 +2 +5 10
TaHcu-TexHo ArNK 6. 10 13 7 20
S5-)Kaagan
YTM HUHT yTa IOKNaHULL KypcaTKnyiapm
HBepTop Bavinac
o Howm. y YTa YT1a YTa
piﬁ P MBM Mogenu |  Kyssat mmaLamm IOKMaHW | IOKNaHW | HOK/aHu
KBA % " | W BaKTH, L, LI BaKTW,
c % c
125 60
Powerware PW9120 1-6 150 10 1000 0,02
PW9150 8-15 125 60
150 10
GXT 6-10 130 10
200 0,16
125 600 H/p H/p
Liebert Nfinity 4-16 150 20
200 0,25
125 600 150 1800
Hinet 10- 30 égg g(i 1000 0.1
. 125 600
Riello MDM 10 -20 150 50 H/p H/p
110 30
1-3 130 10
TaHCU-TexXHO AOMNK 150 0.2 H/p H/p
6-10 130 600




1.5. 3amoHaBWi caHoaT cTaHgapTAapy Ba Y TM ra Kyinnaguran tTanabnap

Tawky Tabcupnap napameTpaapuHn aHuK1all yd4yH 6vMp Katop MWUIUIA
Ba Xankapo cTtaHgapTnap nwnab ymkmnraH. M3K 60364-3 ctaHgapTy Kyinaaru
TallkM Tabcupnap Y4YyH TanabnapHu ypHaTagu; CYBHWHI Ba KaTTuUK
YXUCMNAPHUHT KnpuLn, XUMUK arpeccus KOMMOHEHTNaPHWUHT
OOpPMMIN. TAabCUPHUHT  XaflIMIn - 3NEeKTP  KypuamagaH — qoinganaHui
LuapouTnapura 60fNnK,.

MO3K 529 xankapo ctaHgapt, EN 60529 espona, NF C 20-010 ¢paHums,
DIN 40050 n DIN-VDE 0470 repmaHus ctaHgaptinapu IP KoAMHU aHWMKab
ANEKTP KYPWIMAHUHT KOprycura CytK Ba KATTUK XXUCMMAPHUHI KUPULLK Ba
TOKAaH  CakMaHUW JapaXacuHW aHuKNaian.by cTaHgapTnap nopTiaL,
KOPpOo3Msi Ba HaM/IMKL4AH XVMMOS aapakanapuHu ypHatmangn. IP Kogn ukkuta
COHfaH MnbopaTt. BMPMHYUM COH KATTUK >KMUCMMApP KMPULLW, WKKUHYMCK 3ca
CYIOK/TMKNAP KMPULLKAAH CaK/IOBUM KOXYX XUMOACUHM Mebépnaiign Ba xap®d
KyLUMMYa 6Y/ica YHUHT XMMOSICU FOKOPUNUTUHK Bunaupann.

By Kypuamanap vwnaiguraH Myxut arpeccus xucobnaHagn.Kynumamk
caHoaT 06bekTnapuga (6ownep, anekTp CTaHumsa) ypHatunraH YTM TeBapak
MYXUTHUHT OKOpPU  TemnepaTtypanapuga, AabHM 300°C Ba aKTMB XUMUK
mMoadanap Tabcupuaa UwWnangn.Ymymuia  xonga YTM  napHUHT  MLWYK
Temnepartypa avanasoHn 15—550°C HM TawKun 3TMO UWNad YMKAP ULHUHT
xap 6up Typura kapab novivxanalitmpunan.

1.6. AKKYMYNATOP 3fieMeHTapura KymmnaguraH tanabnap

YTM akkymynatop Oatapesnapura kKylunagurad Tanabnap xap Xun
6ynm6, aBTaHoM uwnaraHga 10-30 MUHYT WUW  PEXUMUHM  TabMUH/ALLN
3apyp.CaHoat YTM HUWHI 3apsanioBun Kypunamanapu KyBBaTnapy aBTaHOM
pexnMaa Y30K BaKT uwnaign.TwkopaT Ttunugarn YTM  yuyH 3apsg
KypunmManapy 95% rava kKaimTa sapsagnatira My/mkannadrad 6ynun6, sapsgnaHui
BakTM 8-10 coaT gaBom 3TMO 6GaTapes toknamaHu 10-30 MUHYT gaBoMuaa

3Heprus 6unaH TabMUHNAKAN.
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CaHoaT TusMmnapuga aca Teckapucu 6ynu6, 3apsag Kypuamacu KyBBaTu
aHya KaTTta 6ynM6 aBTaHOM pexumuaa O6up coaT Ba YHAaH Kynpok BaKTra
My/mxaniaHraH 6ynagn.YTM TaHnawga 3apag Kypunmacy 6atapescu 3apsgu
TOKM 30Xxupacu eTapnu  6ynuwmra 3tuoop 6Gepuw f103MM.YTM  Hacoc
cTaHumMsnapua Ba Hacocnapfa aBTaHOM MW pexumuga 4-8 coartrada anekTp
3Heprusa 6unaH TabMWHMNAWN MYMKUH. MWwnab unkapuwpa KynnaHunagurau
baTapes 6/10KknapuaaH UCCUKIMKHU Talky MYXUTra 6epuLLIHL Te3naTuwl y4yH
ynapHu Maxcyc Lamonsarnynap ypHaTuiraH LKagnapra
Xormnawtvpunagn. TuxkopaT Tunuaarn KyprowvH-KucioTa 6atapesnapy Yykyp
fapaxarada paspagnaHMainam sa y 90% Hu Tawkun atagu.Xap bup adveiikara
1,65 B KyuynaHMwHM Tawkun atagu.CaHoat Tuammmpaarn 6artapesnap
Auekacura 1,75 B TyFpn kennb, paspsgnaHiw  60-80% HW  TaLLKWA
atagun.LLyHn sbTnbopra onvW Kepakkyh YyKyp paspsaf 6aTapesHuHr xusmar

MyaAaTUHW KaMakTpagu.

27



Xynoca

11-506. YTM HUHT 3HEepreTmK KypcaTKNunapmuHu Ba gMHaMmnK
XycycuaTnapu
2.1. Y3rapyBuaH ToK Y TM HUHT 3HepreTuK KypcaTkuinapu
Xucobnaw y4yH HOMUHaN Mab/lyMoTAap;
U «p = 380 B;
Uuk =220 B;
HomunHan KyBBaT KoapgmueHTH - 0,8;
U yar 1o =220 B;
| un = 110 A;
P .on= 30 KBT;
f=50Tu;
doingany nw Ko3IPPULEHTH;
P

BbIX

7= —2%-1100 % , =39%BT 14000 =533 1
P. 7 35kBT ° ’ ()

ccnknmnk nykotuinap ;
AP =(1-7)[P,, (2)
AP = (1-0,83) 36KBT = 6,1KBT
TYNUK KyBBaT (S) ;S =U 0O(BA) (3)
S =380[110 = 41800BA = 42kBA

KysBat koaduueHTH (Kp) ;

K :g:COS(leHM , (4

p

30kBT
K 0 =
37,5kBT

=0,89

K — HOUM3UKINK KO3 ULMEHTH;

K o=tig1 Kk, =0_qggs (5)
| 135

SHepreTuK KoappuLumeHTu;

K,=nK,, K, =833M0,9=75% (6)
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135

amnanTyga KoaguumeHtn: K, = I";ax , K, —m—l,z (7)
FOKNama KOSMPULIEHTU: s = Se_ 1009 ,S= 42KBT 009 =110% (8)
Som 37,5kBT
toKlamara TY/IMK KyBBaT y3aTuLLl KO3WULEHTN:
K, = Smma (10006 | K, = 22KBT 1000 =136,8% 9)
Som 37,5kBT

toK/1lama XapaKTepucTukacy ;
K, = f(K,,)
nwnab uMkap nwgarv TyMK HOMUHaN YKL KYBBAT 1apU (Suuk row);
Bup thasanm Ba y4u (pasasim YTM yuyH; 8 KBA,10 KBA, 12 KBA,15 kBA,
20 KBA;
* Yy hasam YTM yuyH: 8,10, 12, 15, 20, 30, 40, 60, 80, 100, 120, 160,
200, 250, 300, 400, 500, 600, 800 KBA.

KOknama Xxapaktepuctukac RL, RC um3mknam Ba RCD Houumaurum

FOKNamanap yyyH 2.1-pacMaa KentupuaraH.
Kg, %
100 +

90 -

b
80 —

RC
?D L::: _______ e
RC ~~=o_
60 - ~-
50 Kow
1 0,75 0.5 0,25

e Ko = 0.8 ———= Ky =07

2.1-pacM. YTM 1oKnama xapaktepucTnkacu
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TYFPU UM3MKIN HOKNaHWLLAA Y3aTULL KyBBaTW KyTapuinb Gopagun. 2.2-
pacmga RCD-toknamaHu TapMOK KyynaHULIM ApUM Aaspuia TOK MMMY/bCU

(hyHKUMACMra KyBBaT Ba amriuTyga KoaguueHTnapu 60FVK nnknapu

KeNTUpUraH.

Kow K
1,0 4 V2
0,9 . 5
0.8 - L4
0,7 4 . 3
0,6 - . 2
0,5 - 1
0,4 t,

1,0 o975 05 025 0

2.2-pacMm. RCD-toknamaga Kp n Ka HUHT umnynbcra 60FmKamrn

., patan

10

10"

v | @\ ®

10° HHEEPTOP TEpe K YaTe. Th
(Bypass)

1 2 3 4 5 6 7

2.3-pacM. YTM HUHT yTa HOKNaHWLL XapakKTepucTmKacu
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YTM HWM aBTaHOM WLUMHUHI BakT XapakTepuctukacu YTM

toKnamacu KoagmueHTmra 60FIMK, TapmoKaa YeTNaHULW €KW KyYnaHULLIHUHT

AyKonMIMaa akkymynstop 6atapessapy SHEPTMACU MLLINaL BaKTW YerapacuHu

Kypcartagw.
1, MMH

60

40 -
30
20 -

10

Q, > Q, (Au)

S, %

0 25 20

75 100

2.4-pacM. YTM aBTOHOM ULLNHWUT BaKT XapaKTepucTuKacu

2.2. YTM KYPWIMACUHUHT acOCU KyY 3/IeMeHT/IapUHK XmcobnaLl
XucobnawHn MATKA/L 8.1.aa 6axkapamus

HomuHan kyBBat 37 000 BT

®PUK =83,3%

cos Hom =0,8

das3aHMHI HOMUHaN KyynaHuwu - 220 B
Pnom := 3700C

nnom := 0.833

cosgnom :=0.8

@om :=acos(cosgnom)

380
Unom .= ——

/3

@mom = 0.644
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Y3rapTkuy TaHnaLu
37 KBT KyBBaTraya O6ynraH Hacoc arperatm YydyyH Simens upmacu
Y3rapTKU4YMHU TaHMaw HyKTam HasapugaH TyFpu Kenaau.

LLIMM nun yacTtoTa TapH3UCTOP Y3rapTKMUKM 3NeMEHTNaPUHN TaHNaLl;

TYFpunarmy B
PUNbTP Cop
NHBEPTOP 7
[ABUTaTEN M

yBF&pTKW—I HOMWHaJ1 TOKW;

Pnom
Inom:=

3WnomlcosgomImnom

Inom =84.357 A

Y3rapTKy TOKM YeKNaHraHAUIMHK XUco6bra onmb, Imax = Inyck=1,5;

YHAa KypUnamaHu KywuL naituaarv Y3rapTKUYHUHE MaKcUMar pyxcat

p MMnomwO
3WnomldosgomI@nom

ATUNTaH TOKW, Imaxpa6ounii:=

Imaxpabounii = 86.343
KOknamaHu nHBepTOpra tay3ya 6yinnya ynacak, yarapTKuy Ymkuwmngarm
Kyu/laHULL UKKK 3vHanu (hopmaga 6ynm6, xap évpmn Un/ 3 n 2Un /3

3HaaH TallKWnn TornraH.

Unomﬂ/—

Uldp:=0.456————

Uld=241.867 B

FOknama thasacuaarv ToK KMMmaTu:

Igate := 1.35maxpabouni

Igate = 116.563

Iphase := 0.74gate

Iphase = 86.257 A

Arap, toKnama TOKMHW cuHycomngan aeb kabyn kuncak, IGBT
TPaH3UCTOPUHMHI MaKC/Man TOK Kuiimaru;

Itransistors := 1.048phase
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Itransistors = 90.397

LlJyHT]'IOB‘-II/I ANOOHUHI TOKWU IQ/VII/I,D,&FI/I‘-I& aHuKNaHaan:
Idiode := 0.666[0.25[1.41[{1 — cosgnom) dgate

Idiode = 5.473

|/|HBepTOp TOKUHWUHT ypTaqa KI/IVIM&TI/IZ

linverter:= cosghomgate

linverter= 93.251 A

Kupunw KOHAEHCATOpU TOKMHUHT TabCup 3TYBYM KUAMATK:

0.74/3
Tt

9
cos (2gnom) - - IItosqnom2

Icapasitior := 1.048|]]gateD\/0.5 +
T

Icapasitior =19.101

PUNbTP CUTUMNA:

f:=5C

AU =10
__ lcapasitior
 AURm

C=6.08x10 > @

KOH/leHcaTopnap napameTpnapu:

C=608x10 ° o

TYF punarvy UoanapuHN TaHaLw:

Unom E/_S

0.707
1.35

Edmax :=

Edmax = 398.135

BeHTunnapaarn Teckapyu Ky4yiaHULWHM 3HT KaTTa KVIVIM&TI/IZ
Umaxo6p := 1.05FEdmax

Umaxobp = 418.042

BeHTUNHWHT )“/pTaqa TOKW:

Idiodecp := 0.33[inverte
Idiodecp=30.773 A
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111-606. YTM HM 06beKTAa Kynnad Taxxpmoba NWNHN TeKLLINPULL
3.1. S'/pTa KyBBatgarn ¥ TM HU Ty3ULL Ba CXeMOTEXHUKACK
Y3nukens TtabMmuHnaw madb6anapn (YTM/ UPS UPS) Tapmokaarn xap
KaHAA HOCO3/IMKNAap, TApMOK Ky4naHUWW i YKONULWIKW Ba By3mauwin, HKopu
YacToTa/IM XanakUTMap Ba HOKOPU BOMLTAN UMMYNbCAapAaH XMMoa KUAWULW Y4yH

MYymKanaHraH.

Jemak, 613 ¥YTM toknama maHb6acuga cuativ 3MeKTP 3HEPrms Ba YHU 3HT
3aMOHaBUA  TakOMWMaWraH TexHOMormnap  acocufa TabMUHAAW  YYYH
NKKnNaHraH y3raptknunm (On-Line YTM) Hu TaHNagnk.depmep Xyxkanmruga cys
OvnaH TabMMHMALLHKW, AbHM KaHangaH Hacoc épgammnga KyTtapub Gepunagn.by
HacoC Xy)Xanmkgarn WCUTULL XOHalapy Ba WCCMKXOHanapra TapMOKAa 31eKTp
3Heprus y3uamw BakTtuaa y3mkcus TabMmuHatira MymkaniaHraH.

VKkunaHraH y3raptknunu YTM toknaMa KaMatu Ba TapmoK Xonatura
OOFNIMK paBuLLAA Xap XU pexumiapia uwnanign; TapMok, aBTaHom, bainac Ba
ooLukanap.

TapmoK pe>KUM-toKnamaHu TapMoK 3Heprusicm OGunaH TabMuHMaL
peXMMN. TapMOK ~ KYUNaHWULIKM pyxcaT 3TWAraH YeT/iaHull, pyxcaTr 3Turad
MakcuMangaH owmaca, YTM TapmoK pexumuga uwnanan.by pexumaa
Kylvgarnnap amanra owmvpuiam:

* 1OKOPY HaCTOTa/IM TAPMOK Xa/la kTnapu Ba MMMYNbCNapPHU (UbTP/IALL;

* TADMOKHWHI y3rapyByaH TOK 3HEPruUsCMHW TyFpunaruy Ba KyBBaT
KO3(h(hMLEHTM KOpPeKLMacK cxemacy épaammaa y3rapTupuLL;

s UHBEPTOP épAamuia Vy3rapmac TOKHWM 6apkapop napameTp 6unaH
y3rapyByaH TOKra y3rapTupuLL,;

* 3apAg Kypuamacu épgamuaa Ab 3apagnatu;

ABTOHOM pe>KuUM — toKnamaHu Ab aHepruscu 6unaH TabMuHMaLL. TapmoK
KyunaHWULLIW pyXcaT 3TUAraH KuimMaTgaH veTnaHca éku 6yTyHnain nykonca, YTM
lOKNamaHy akKyMynaTopAaH 3Heprnsa OunaH TabMUHMAAW  YYyH DC/DC

KyyaiTUpyBUM Y3rapTKUY Ba WHBEPTOP OPKanM aBTaHOM pexumra yraiu.
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Tapmokgarn Ky4ynaHuwl naingo 6ynraHga YTM aBTOMaTMK TapMoOK pexumura
yTaau.

Baiinac pe>XMMn — toKnamMaHu TabMWHMAW TYFpPU TapMoKAaH amanra
owmpunaan. Arap TapMoK pexxmmmnaa yTta toKnaHuw ek YTM Kusuca, xamaa ,
arap YTM HuHr 6upop 6uUp KUCMU WULIAAH 4YuMKCa, YHAA HOKnama aBTOMaTuK
MHBEPTOP uMKALIMAAH TYFpU TapMokka YynaHagu.baitnacra yTtuw cababuHm
MyKOTraHgaH KeivH YTM HopMan 3HeprusHU VKKWIaHraH ysraptupuwl éunad
aBTOMaTVK TapmoK PeXumura kaitagu.baninac pexxumuia toknama cudgarcus
TapMOK KydnaHnwngaH xmmos Kmn|/||-||v|a|‘/’||q|/|_

KyunaHuwHn nkknnadrad ysraptkndnm (On - Line) YTM HM CTpyKTypa

CXEMaCKHUN Kypub6 ymkamns (3.1.-pacm).

1 ]
:4']‘:'_ H
1 [
¥ []
i ]
1
:—E>|L-‘E Uuns
i | ~2208
Une — =TO0B[ — E Kl E
—
~2208 | - ‘r — o E , '
1]
B ke 1wk 2 |
1 —
; Z% 3y EK
i
! o “n
, Ve L =2408 | = —m— 50
e f—— = —— 128
L:“__'_'_'__: = Le= 158
A3y b
S AE BMN

3.1-pacM. YpTa KyBeaT/m YTM Ky4 3aHXUPUHWHT CTPYKTYpa CXeMacy
by epga:
KKM - KyBBaT KO3(M(ULIMEHTN KOPPEKTOPY,
B - Tyrpunarny,
WHB. - nHusepTop,
3Y - 3apAaHM KypuamMacu,
BUIM — nkkunamuy TabMyHMaLL MaH6acwu,
AbB - akkymynaTop 6arapescu,
BK — KommyTauums 610Ky,

A3Y - 3apag Kypunamacu KyLimmMya niatacu .
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YTM HU Ky4 3aHXUPU KACMWU MPUHLMUNMAT CXEMACUHUHT TYNUK BUp KaTop

XYCYCUSTNapUHN Kyprb unkamus (3.2.-pacm).

WT1 L1 Wn
L L s T |
Ao bﬁ‘/ =1 L
VT Hs_ p—l ﬂl“-"Tﬁ
2 2 La
Ne i Y el
_— B 3 Uy
Hs_ ) H|_1,.-1|3 ]
vTZ 2 M RL T
..flL:jJ YT f’*ﬂ
'umr: A VD2
?I{; |||_
BEOQ—r— - '
s Rk s
Co : |

[Py

¥TiD VT

3.2-pacM. YpTa KyBBaT/M YTM Kyu 3aHXMUPUHUHT MPUHLMNKAN CXeMach
Y TM Kyu 3aHXUpU KUCMIapu:

Tyfpunaruy VT1, VT2 Tupuctopnapa 6axapunnb, MKKMNaHraH y3rapTkmy

pexxuMmnaa 60LWKapuLL naaTacu cUrHaan 6yiinua TYFpUMarMyHn Ky LML Ba YHK
aBTaHOM pexumga yumpuw  Eékm YTM Kyd 3aHXUpU Kyd 3nieMeHTnapupa
HOCO3/IMKNap 6ynraHga YYnMpuLLIHM TabMUHIARAN.

120 B raya HOMMHan Ky4ynaHuw nacaivwm YTM HUHr KKM  kyy
3aHxupnga ukku nosuumann K1, K2, K3  penenapu épgammpa Kylinmya

KoMMyTauuara apuinnagm (3.3.-pacm).

~2208 & e I ——

e v VoS
VDT eV [ - +4008
:_Efi___' L
+1208 @
VT — &
-1208 @— . 0
N
K2
VD2 r'@':
I 1
<o 4008

3.3-pacM. Ab KyunaHuw KuimaTi nacannwnHm KKM cxemacu
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KypcatnnraH penenap YTM  6owkapuw curHaam 6unaH  KawvTa
ynaHaan. TapMoK peXxunmMuaa pene KoHTakTnapu 1-xonataa TyFpunaruy KMpuwimra

Ky4 TpaH3MCTOpNapuHN ynaiau.

3.3. Hacoc arperatiiapu Ba a/leKTp KypyuiManiap xaBpcusnmnk
TeXHMKacK Ba EHFUHIa Kapwiu Tagéuprnap

Hacoc arperatnapuHy mwiatrwiga XaBpcusnmk TeXHUKacu kouganapy sa
EHFVHIA KApLUM TafbMPNap HM 6GUAMLI Ba YNMapHU Gakapull XOAWMMAPHUHT
XaB(ICK3 VLLNAPVMHN Ba HACOC CTAHLMACKUHM TabMuHAanan. Kyinaary Xasjensnmk
TeXHUKACUHWHT acocuii KOVAANapH pa éxfHIA KAPLUW Taaovpnap kentupunagu.

1. Manaka OGepunraHnMrn xakmgarv Xyxokatnap OynraH MexaHuknap
MalUMHUCTNap Ba CucapiapriMHa Hacoc CTaHuusanapfa vwnawra Kynunagu.

2. XaB(hCU3NNK TeXHMKacura oufg WHCTPYKUMA Ba Kyprasmaiu nnakatnap
HacoC CTaHUMSCU OWHOCUHMHI KypuHaguraH doiivra ocmb Kyiunagw.

3. baxTcns xoaucanap 103 GepraHga OuMpUHYM  MeauTUMHA  épaamu
KypcaTul Y4YyH Hacoc CcraHuuscuga [Aopuv-AapMOHIap COJSIMHIaH  OnTeka
Oy N03MM. Xu3mart KypcaTyBUM XOAMM 3/1EKTP TOKM YypraH Kuwiuiapra
OupvHUM épaam Kypcata OfnvWK KyilraH Ba Apofop OynraHnapra OGuvpUHYM
épAam KypcaTuwl KouaanapuvHu Ounvwmn f1031M.

4. JneKTp [fBuraTensap Ba 3/eKTP annapariap epra WLWOHYIW YynaHraH
Oynmwn Kepak. ArperaTHMUHr 6apya avinaHyBuM Kucumnapu (ynaw mygranapu
TacMann ysaTmasap) WwuTnap naHxapanap Ba MycTaxkam 6aHgnap 6unaH
Tycn6  Kyihnnagn. Tpy6o nposoaniap YycTuaaH YyTKasuaradH iWynnap  Ba
KYNpuknapga MycTtaxkam 6aHanap Oynmwim Kepak.

JNeKTp  Hacoc  KypwuimanapugaH — umsanduusnaHraH — Kyponnap  Ba
mMocnamanap 6ynuwim nosum.

5. Xap 6up Hacoc cTaHUuMAcMAa YT YUYMPULL WHBEHTapU Ba TEruLLIM
CUrHanmM3aums 6ynuwm kepak. CTaHUuMa xogumnapu Heb(T Ba MO EHraHga

BY)KyAra KenaguraH €HFUHHW yumpul Kowganapy Ba YCYMNapuHWU LUYHWUHTAEK
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3NEKTP MaluMHanapy Ba annapatfiapuja nango 6ynraH anaHraHu Y4upulLHW
ounuwnapyu n1o3nm.

6. Hacoc ctaHuusnapuHuHr 6UHOCK arperatnap Ba Gapya Kypuamanapra
TYFpu Ba XaB(hCM3 XM3MmaT Kypcata ofnaguraH papaxaga éputuaraH 6ynuwim
NO3NM.

7. ABuraten Ba HacocnapHuW TyxTaTmai Typmb PEMOHT KWIuW Mmoinail
MeXaHM3M/IaPHUHI  XapakaTnaHyBYaH KucuMmnapugarn 6G0nuTnapHN KaTTukaLl
TaKuKIaHam.

8. Hacoc cTaHUMAcKM GUHOCUHWM Kepakcu3 Hapcanap OunaH KOMLITUPKO
TallnamaciMK — Kepak  MOMMOp  3vHanap  0304a  TypuwuM  N103uM. BuHO
BEHTU/IMALMACK TO3a XaBo 6epub TypuwiHM Ba TemnepartypaHu 30-35 C pgaH
OLLIMAC/IUTUH Tabmunawm  kKepak. Temnepatypa 10 C pgaH nacain6
KeTMacnmru LapT.

Hacoc cTaHumAcmMaa XaB(CU3NMK TeXHUKacura CMeHa MaluvHUCTIapu
KaBoOrap MexaHWK 3ca YMyMWIA Ha3opaT KWanb Typaau.

3.4. OnekTp xaBhcM3INrK acocnapu

ANekTp aHepruacMpgaH 6Gapya coxanapga KeHr oiganaHuw Tydainm
ofamnap KyHAaMK TypMmylumaa TYpau XWn 9nekTp Kypuamanapyu 6ua
anokaga 6ynagn.3nekTp  KypUIManapHWHT  HOCO3/MIM  Ba YHU  ULLNATULL
KOUZanapyHUHI  By3unuwm cababnm  ynapgarm HucbataH KMUMK Ky4dnaHuL
XaM OfIOM COffIMrAra 3apap KenTupuwmn xaTTto XaéTura XaB TyFaMPULLIK
MYMKWH. Of@aMHUHT 371eKTP TOKM OWnaH LKACTNaHULLMHA  XaB(HN ONAUHN
0N YYYH 3NEKTP Kypy/nManapuHu Xas(icu3 ULLNATULL KaAamMaapuHu buaui
Kepak.

OfAMVHUWHT  371eKTP TOKM OuiaH LIMKACcTNaHULLIM - 3/1IeKTP XapakaTu Ba
3NeKTP ypuwmnra apkiaHagn. SNEeKTP KapoxaTura Kyiuil 3nekTp € bunaH
KY3HUHI  3apapnaHvLLM  9M1eKTP TOKM OuiaH  LiKacTnaHuwwuy — okubatmia
OAAMHUHT XYLUMHU RAYKOTULWIM HaTKacuia BYXYTra KefiraH CUMHUL YMKAL
Ba LUyHra yxXuwall MexaHWK LuKacnaHuwnap kupagu. Ogam TaHacuaaH 3nekTp

TOKU yTraHga yHu ku3gmpagn. KyunaHull katTa Ba ofaM TaHAaCUHWHE 3M1EKTP
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KAPLUWINTUA KaHYa KM4UMK Oynca YHWHI TaHacuMgaH YTYBUM TOK LUYyH4Ya KaTTa
6ynagn. By aca ofaM TaHaCMHW Kyunu KA3aupaau Ba okybatga yHzaru
Xyxanpa Tykamanapy Kysagu. Kyimw kaHua 4ykyp Ba  KaTTa 6ynca YHM
[laBonall liyHYa Yy30K [aBOM eTaauM Ba XaTTo KynuHya [aBofab xam
6ynMacnmrn  MyMKWUH.DMEKTP TOKW ypraHga OJaMHWHI  MYKW  ab30napu
LUMKACTNaHAAWN.DNEeKT TOKM YpULLIM YyH4Ya KatTa 6ynmaraH 25-100MA Toknapga
coamp 6ynagn. 10MA raya 6ynraH TOK WMHCOH XaéTu Y4yyH XaBgcus 6ynno
EKMMCKU3  Ce3rn  Xocun  Kunagu. Arap Ttok 10-25 mA flaH ollca Kf/n
MYCKyNnnapy TOPTULIMG KONMLIM  MYMKUH. HaTmkaga ofaM  y3uHM TOK
VTKasyBuM KACUMAAH MyCTakun  axpatnb ononmanau.byHpaih 1ok  15-20
CeKYHOJaH Kyn Tabcup KANCA OJAMHWHT  Hahac onuwmM  KAAMHNAWWG
OYyTKYn TyxTawm MyMKWH. Arap Tok 100 MA Ba yHAaH Kyn 6ynca ofamHu
Aapxon ynaupaam.

Opgam TaHacupaH YTyBUM TOK MUKOOPU Termb KyunaHuwy Ba TOK
yactoTacura xamja oOfaM TaHaCWHWHI 3M1eKTp Kapwwnurura 60fiunk. Ogam
TaHACVHWHT  3/1EKTP KAPLUWAUTW YHUHT  KaWdumsiTura BasHUra  YKUCMOHWIA
UMHUKKAHIUTUra  TEPUCWHUWHT  Xonatura Ba Xakosonapra 6ofavk. Opam
Tepucy Kypyk Ba LUMKacTnaHMaraH OynMaraHfa YHWHT 37eKTp  KapLmamru
3aX YaHrIM MyxuTra Ba atpod- MyxuT TemnepaTypacu tokopu 6ynraHga aHr
KW4nMK KaAMatra apuwagn. Opgam  TaHacuparn — xyxampa TYKAMaIapUHUHT
anekTp kapwunamrn  800-1000 Om  pgaH owmaran. LLUYHUHT  yyyH XaB(cu3
KYYNaHULHWHT  KaHJAWaMp  MUKOOPW TYF pucuaa ranupuil kyda KAWKH.
JNekTp KYpUNManapHuM  vwmatuwigar  Kyn  Ananuk - Taxpuba LyHW
KypcaTagMkKm 3Hr EéMOH LWapoMTM XOHanap Y4yH 12 B pgaH KuuvK xampga
KYPYK TO3a XOHamap YdyyH 36 B [JaH KMuMK  KyunaHuLINapHuW — XaB(cum3
KydnaHuwnap fe6 xucobnawl MyMKUH. LLIYHUHTrAeK KypyK XoHanapja ofam
TaHACUHUHT  9NeKTP KAPLWWAUIKA OGUP Heya YHr mMuHr OM ra etagu LYHWUHT
ydyH Oy XOnfa 103 BOMT aTpodupars KyunaHull Xam  XaBcus 6ynuim
MyMKUH. OflaM TaHacu OpkIM YTYBUM TOK ONAVHAAH aHWKNAL MYMKUWH. Ly

cababnu amanra XxaBpcu3 LwapTnap YerapacuHu Genrunawga ,,Xascu3 TOK"
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ra aMac Gankm ,)KOM3  Kyy/faHuw'ra  My/mKan  KAUHagW. OnekTp
Kypy/ManapHUHI  Kovaanapuja aTtpod -MyxmuT LlapouTnapura kapab Kynugaru
XKOn3 Ky4dnaHuwnap 6enrvnaHrmny:65 B; 36 B; 12 B; 36 B Ba 12 B nn anekTp
Kypunmanap KuauuK KyynaHuwnm Kypuamanapra Kupagun. 65B nn anekTp
KypuniManap nacT KydynaHuwnap Kypuimanapra  Kupagu. Arap — 31ektp
KYPUIMaapHUHT  Kyy/faHuyM — epra &KW 3/MeKTp  MalluHanap  Xamja
annapaTtnapHuUHr acocura HucbataH onraHga 250 B gaH Knunk 6ynca 6yHzaau
Kypyunmanap nacT KydnaHuwnuv 3nekTp Kypunvanap paeb artanagn. Arap
NEKTP KYPWIManapHUHI KydlaHULWW epra €KW 3/eKTp MalunHanap xaMfia
annapatnapHuUHr acocura HucbataH onraHga 250 B gaH kaTTa 6ynca ynap
OKOPU  Ky4naHULLN Kypunmanap fAe6 aranagM Ba ynapra  HOKOpW
Ky4/TaHULLINNA KYpUAManapHu  UWNatuwW  kouaanapyu — Tagbuk  aTun agw.
XaB(CM3NMK TexHUKacufa Kysga TYTWIraH KaTtop XUMOs BOCUTaslapy Ba
TagbvpnapHn  Kynnawl  37eKTp  KypUIMaapHUHT XaB()cn3  MLIIALLINHM
TabMUHNaMAn.byHaain  Tagouvpnapra XaMMa  TOK  YTKasyBuUM  KUCMMIApPHU
Maxcyc XuUMOsi Tycuknapy épaaMuaa  Xumosnall  3MeKTp  KypuimanapHu
xumoann epra éku O ra ynawl BOCUTacura OMPUKTMPULL  XMMOSI0BYM
TarMMKNapyM pusMHa Kaauil  KyJkon Ba 6GOLIKA  XMMOSAIOBYM  BOCUTA/IAPHM
Kynnaw KamamTupuaraH KydiaHuwgaH gorganaHul Ba XxoKasasiap Kupaau.
Opjam TaHacu MeTanl cupTura Termb TypaguraH Kypuamanap xamga Xyga
xaBthny Xxonarnapfa vwnatunaguraH 3MekTp KypuiManap Kuumk KydnaHuwra
SbHU 12 B toKopy OynmMaraH KyudnaHuwira My/mpkasnaHraH KUumk KydlaHWLL
MaHban 6ynmb opaTdaa  TpaHcopmartoprap rafiBaHNUK  3/1IeMeHTNap
aKyyMuaTopnap Ba TyFupfiarnynap  Xu3Mart - Kunagu. SnekTp  Kypuamanap
HOpMa/sl  XO/iAa KyynaHuw Tabcupuga Oy/Maigm aMmo  U30AUALUSIHUHT
LWUKaCTMaHUIWIMAA Kyy/laHuW Tabeupuga Oynmwmn MyMKMH 6ynraH — Gapya
KACUMIAPUHW  ONIAMHAAH 3NeKTp XuXaTAaH aTtainnab epra OUMpUKTUpULL Oy
XUMOSINA  epra ynaw Aevnagn. XUMosnu epra ynaw TabCMpuiaH Ky4naHuLl
Tabcupn  octupga  6ynn6 KONraH  3nekTp KypPUIManapHUHr  MeTan

KACUMMapuUra ofamnap Terné KetraH Xonnapia YnapHU 3MeKTP Toku 6unaH
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LUIMKACTNaHUILIMAA — caknalan. XUMOSAM  epra  yNallHWUHT  NPUHLUMNKA  31EKTP
KYPWIMaHVHT 04MInG KOMraH TOK YTKa3yBYM KUCMUHWHE Kopnycra ynaHu6
KoMK Ba 6olika cababnap Tydannm BYXYAra KenyBUM TErmb KeTWLLM Ba
kadaMaarn  KyuynaHuLWMapHUHT  XaBcm3 — KMiMaTnaprada — nacaviuvaura
acoc/iaHraH.

Epra ynaHmaraH kopnycra ofam TeKKaHAa yHAaH epra yTyBum ToOK le
TynuK Ytagm aHu In = le 6ynagn. By xon opam Kypuima chasanapuiaH
BUPUHUHT TOK YTKa3yBuu K/ACUMIapuUra TekkaHu OuniaH 6apobapaup.

3.5. Bup hasam TOKHM Kucka TyTallyB TokuHM XMcobnall

XVUMOSi BOCUTANTAPUHUHT  WLLIOHYM  ULLTAWVHA - TEKLUMPULW  YYYH  6Up
(hasany KACKA TyTallyB TOKUHM XMCOGNANMU3. BYyHU 3HT y30K A HYKTa yuyH
Kypuo 4mkamms.

1. DpyBYaH cakiarmunap - 3/1IeKTp YCKyHalapyHN KUCKa TyTallyB TOKMAaH
caknalwl Y4yH Xu3MaT KAMaAM KO HCTPYKTMB  TY3WIMLLIM  coAfa  ap30H
npoganaHunaon NEKUH YHUHT OUp KATOP KamuunIvKnapu Maexyn 6up
MapTta MwWnaraHgaH — CyHr — aAmawTupull  Kepak (pasanapgaH  bupugaru
caknarvy Kyica afeKTp fABuraten WKKA (dasara xam uLnawn MymKuH. Ly
KaMUMIMKNapHKM  xucobra — onraH  xofida  XO3upru  Bakrha asToMar
yumpruynapgaH QoiganaHiw  3apyp. AsTomar  yumprununap-1000 B rava
6ynraH 9neKTp  YCKyHalapHM KJACKA TyTalwlyB  TOKAaH Ba  OpTuK4a
lOKnaHuwaaH caknaian. Caknarmura HucbaTaH —KOHCT pyKUMSCUM  Mypakkab
KAMMATPOK rapoutnn ynyamnapy KaTTapok KWLWIOK Xyxanmruga A 3100 Ba
AN 50 TunanM aBTOMATNAp KeHr KynnaHwunagw.

XVMOS BOCUTaNIAPUHWN ULLIOHYAM  MLLALLIW YUYyH YTKa3yBUM CUMMAPUHWHT
KYHAQIAHT KecMM t03acy  LUYHAAN TaHNaHWLWKW Kepakku TapMOK oxupuaaru
KACKa TyTallyB XMcOO Toku arap caklarmd 6unaH  caklaHagurad 6ynca
3pyBYaH KYPWIMAHWHT  HamWHal  TOKMAaH €KW aBTOMAT  aXpPaTrUYHWUHT
NCCUMKIMK ~ @XpaTruumaaH 3 MapTa kaTTa 6ynuwm Kepak. I’k = 3 In paL.T.
Arap wapt OGaxapunmaca Yy X014a Xumosi KAIMHAETraH — TapMOKHWHT

KYHOaIaHT KECUMU OLIvMpUnagn éxkv Wy TapMoK1ap CeKuusnapra axparuimo
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caknarmy €ku aBTOMaT OUnaH XUMOS KAMMHAAW. Bup asaim Kicka TyTallyB
TOKWUHM TOMULLI (hopMynacu.

k= _.
Z0+Z:/3

By épga : UH ¢ — HoMrHan asa KyunaHuL .
Zn — CUMJIAPHUHT CUPTMOK KapLLIMAUTWA.

Zt-TpaHcgopMaTop KApLLMANTK

Zn=y L: J(Ro.con + Rucon)? + (X eon+ X te+ X cnpre)?

6y épaa: Li-TapMoK KUCMUHUHT y3yHAuru (Km)
Rd.c-Ru.c- hasa, HO/ CUMNAPHUHT CONULLTUPMA aKTUB KAPLUMANTK

TpaHchopMaTOPHUHI MKKMNaM4mn YyFamm yuyH suHn 380/220B yuyH

Z%/3=Kk/SH
ByHAa : K-TpaHC(OPMATOPHUHT YNIaHWULL cxemacura 6oFvK.
TpaHchopmaTop 6up thasacugarn KACKa TyTallyB KapLLUMANTMHM TOMaMu13 :
Z7/3=kK/Sn =0.1950m
CuM cMpTMOFMaarn KapLumank
OM/Km

Xn.c=0,6 0M/KM-XaBO TapMOfU Y4YyH

Zv =3 0.03+0.045+0.025(,/(1.27 +1.277 +0.6?) = 0.0951/6.81 = 0.095* 2.61 = 0.248 OM

ByHga X" .c Ba X' HC-paHrnv metannap ydyyH 0 ra TeHr.
Bup thasann KNCKA TYTalllyB TOKUHUHT KWAMATUHK ToMamms.

|k = un. _ 220 _ 220 _ 215
Zn+Z'%/3 0872+0195 1,067

AheKTUBANK MLALL LIAPTUHM TEKLIMPUG Kypamus.
|i 23 IH ponu » IH ponu =10A
2,5A>3*10A=30A [emak, X\MOA annapatiapuMn3 MLWOHYIN ULLINALLINHN

TabMUHNANAN .
Zn=0.03

J(L.272 +1.27%) +0.62 +0.045,/(1.27% +1.27%) +0.6% +0.025,/(1.27% +1.27% +0.22 = 0.872
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3.6. depmep xyrKanuruaa Hacoc KypuaMmacuHu y3nukcems maH6a bunaH
TabMWUHALLHN aBTOMAT/IAWTUPULLIHUHT TEXHUK-UKTUCOAMIA acoc/iapu

ABTOMATNAWTAPUATAH TU3UMIAPHU MUWNab Yymkapmuwra Tagouk aTu xap
O6up KapxoHa Tanabu papaxacugaH Kennmd UMKKaH Xo/4a Ba  YHUHT
cneymgmkacura 60fFMK paBuLga camapann 6ynmwm MyMKIH.

Tagovk aTnnraH aBToMaTnK GOLIKapUL TU3UMUMAAH UKTUCOAMIA camapa,
nwnadé 4MKapULW camapafop/MIMHN OWMPULL, OOLUKApULLIHKM Ba CUgaTHW
AxLMnaLl, XxapaxaTt/apHu KamauTUpULL Ba caMapagopvKHM owmnpuwl 6runaH
XapakrepnaHagu.

Nwnad uukaPuwra Tagabuk 3TWNaétraH TU3UM  TEXHUK-UKTUCOANIA
MakCaAra  myBOMKIMIM  GuUnaH  aHuMKlaHagM  Ba  KyWMAarunapHu
TabMUHNAAN:

1.  KypwunmagaH xaB(cu3 Ba aBapusicu3 gooriganaHuLL

2. ABTOMAT/NALUTUPULL TUSUMUHWN aHWUKTUTVHWA OLLUNPULL

3. Xusmart KuayBUYM ULIYMMap WL WapoUTIapyMHU eHIUINaTuLL Ba Ao3anall
YKapaéHuHM 6oLwKapuLL cudaTUHA SXLMNALL

4. Y3nMkens  maHba  6unaH  TabMUHAAW  >KapaéHUHW  GOLLKapuLL
caMapagopamruHy owmpuLL

5. 3neKTp aHepruacugaH organaHuil UKTUCOANIA camapacuHN OLLIMPULLL.
ABTOMaTMK BOCUTalap TabMupra SPOKAVIUIMHU Ba  WLLOHYIVAUTUHWUHT
OKOPU flapadkacu Xapaxat/iapHu KamauTupuiura onné Kenaau.
Hacoc KypunimacyHu y3imkcus maH6a bunaH TabMUHNal TU3MMUHU sipaTullaa

KanuTa/ xapa>kaTnap
ABTOMATVK TU3UMHU uMWNab unkapuwga Kanutan Xxapaxartnap

KyvngarunapgaH Talkua Tonagu: [

1. Jloimxaunnap onnuknapu;

2. ABTOMaTWK BOCUTA/IapPHN COTMO ONIMLLITa KETaUraH xapaxarnap;

3. MOHTaX yuyH xapaxatap.

Jloimxaumnap mw xaku
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ABTOMATNAWTUPULL TUSUMUHU ULLNA6 YMKWLW Ba YHM TafbWK aTMLAa
Ky/ungaru niuymnap tanab atunagu:

3.1 —agBan. M xaku xapaxaTtnapu

MyTaxaccmuc | COHM, ogam. | TafouK aTuULL Onnmk Xammacu,
Myanatu, o. | OKfag, Cym CyM
MyxaHauc-
nonmxauu 1 2 650000 1300000
CUHCTEMOTEXHN
Ka-MyXaHauncu 2 2 500000 2000000
MyxaHauc-
nporpaMmmayu 2 2 750000 3000000
HYA Ba A
cnecapb-
CO3/10B4M 2 1 500000 1000000
Xammacu (Cyy) 8500000

ML XaKn KyRnLarvHv Tawkun aTagu:

H
Cs.paap.:((co6u4. - Co6m,. 1|_0|”O) - 1030)' ﬁ"'com\., (3-1)

By epaa Coey, — OVNXaUNNAP ULL XaKK, CyM;

H, — Hahaka hoHAMra axxpaTuil Hopmacu, %;

H. — IOXTUMOWIA 3apypusiTra axxpaTul Hopmacu,%

Hagaka (oHaura axpatuw Hopmacu — 10 %, VDKTUMOWMIA 3apypusTra
axpaTtul Hopmacu — 20%.

Crmu xaxn. =((7000000-700000)-1030)-0,02+7000000= 7125979,4 cym.

Y3nMKeu3 maH6a 6unaH TabMUHMALW TUMMUTa KeTauraH xapaykaTnap

3.2 —aasa.
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bup
YMyM.
CoH floHacu
Homu Typwn Hapxu
n HapXxu
(cym)
(cym)
ETB 1 500000 500000
LLIkadh
A3H 1 4000000 4000000
batapes

P4 1 1500000 1500000

KomnbloTep
. Invensys 1 1000000 1000000

NHTepdeic

nayk
a
KyLummya 1 750000 750000
YCKyHanap

>Kamu 7750000

Xucobra onuHmaraH ATB KeTaguraH xapaxaTnap: YarapTkuunap,
KyyYaTmpruynap, 6axapysum KypuaManap sa 6owwkanap, AB 20% Hu TallKun
aTagu:

Chieyu.06.= C6:0,2 (3.2)

Crieyu.06.=7750000-0,2=1550000 cym
Kanutan xapaxxatnap Ba ATB, acbobnapra KetaguraH xapaarnap:

C06. = CHeyq.o6.+C6 (33)

Cos. = 1550000+7750000=9300000 cym

KypnamaHu MOHTaxK Xapa>KaTapu
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KypunmaHu MOHTaX Xapakatnapu Kanutaa CapuUHUHT 25% Hu Tallkun

Knnagun:
CMOHT. = C06.'0,25 (34)

Cuonr = 9300000 - 0,25 = 2325000 cym
YMyMUA Kanutan Ba TUSMMHW Taf0WK 3TWLUra KeTaguraH Xapaxatniap
KYUMLATVHW TaLLKWA 3Taau:
Kaon. =Cs pastCo6.+ Cuonr. (3.5)
Kqon. = 7125979,4 +9300000+2325000=18750979,4 cym

ABTOMaTNALTUPULL TU3UMUHK (PoinfanaHnLLIra KeTaguraH xapa>kaTnap
Hasopart ynyaw ac6o6napnHyi aMopTusaumsa axpartuwl Hopmacu 15,5% Hu
TalLKWN aTagu:
A, =18750979,4 -0,115=2156362,6 cym
Hacoc ycKyHacuHv >K0opuii Tabmup/atl xapa>kaTy
ATB Ba xuCob6nall TeXHUKACUHW XOpWUA TabMupawl XapaxaT/iapw
Kanutan capHuHT 2,5% HW TalKun aTagu:
Crp = Quanca’0,025 (3.6)
C,p =18750979,4 -0,025=468774,5 cym
Tu3M KypUIMacuHy TabMUHIALW XapaXkaTnapu
KanuTan xapaxxatnapHUHT 2,3% HU TallKun Knnaau:
Ceo = Quanca'0,023 (3.7)
Ceo =18750979,4 -0,023=431272,5 cym
DNEKTPO3Heprus Xapaxkatnapw:
P,= Z W -t:n'm,

X13MaT KuAyBUM MLIYMNAP acOCUil UL XaKUHUHT RUANNK qoHam

3.3 —xBaBan. M BaKTUHWUHT ANANNK BGanaHcy

BanaHc cTaTbscu Y3nnMkcn3 nwnao
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4ynMKap nLL
1. KaneHpap BakTtu, T, 365
2. VI 6ynmaraH KyHnap, 114
LK. — Garipamnap 10
- [laM O/IULL KyHapu 104

3. VW BaKTUHWHT HOMUHaN poHan, T, 251
4. lwira YnKMacuk, 24
LLI.XK. — HaBbaTAarn Ba Kywmya tabTunnap 15

- Kacainnk 6yinnya 7

- [laBnaT Max. 1

- Tanabanapra TabTU 1
5. W BaKTUHWUHT camapann POHAN T, 227
6. HommHan  BakTAaH  (hoiganaHuL 90,44
(Tae/Tw)100
7. VI BaKTW faBOMUWANNTK, coat 8
8. w BaKTK hoHAan, coaTt 1816

Y3n1Kcu3 maHb6a 6vnaH TabMUHMALL TU3UMUHM TaabuK 3TraHaaH KenuH

KYLLMMYa UumMnap oNMHULLIN 3.4- Xaasania KenTupunrau

3.4 —>aaBas ABTOMATUK TU3UM XMU3MaTUmMIapy COHK, ONIMK OKNaaw,

MaHcabw.
MaHcabu Opam coHn | OMNMK OKNagu, cym XKamu, cym
1.0nepatop 1 500000 500000
2.Cnecapb-C03/10B4M 1 500000 500000
3.Cnecapb-3aneKkTpuK 2 450000 900000
WXAMUW (Dyypsnon) 1450000 1900000

Xu3maT KunyBuM MepcaHan WL Xakiapy axpatuwnap 6unaH HWUNamK

(DOHAW TaLLKWN 3Taau:
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H
1OCO + Dyganon] 12 (4.9)

®rgznon = [((1900000-1900000:0,1) - 1030) 0,02+1900000]-12=
23210152,8 cym

TusumMgaH doliganaHniura KetaguraH 6apyua xapaxariap:

Caca = Aosuy, +Cor+Co ot Prpsnon (3.10)

Caca =2156362,6 +468774,5 +431272,5 +23210152,8 =26266562,4 cym

TU3MMHM TaAOWK S TULWAAH ONMHAAUTAH UK TUCOANIA camapafopiMKHI

('Dr(ml'lon = [((CDM(mnon - q)M¢)3I'|0r| :||__(|)_r(_])) - 1030)

xpycoobnatu
unmuk vkTucoauii camapagopamk (3;) Kyivparn gopmyna 6yiinua
XxncobnaHaaw:
3r =3 — (Ew)Kyon (3.11)
by épfa 3 — Texall, cywm;
E, — camapaiopnnK MebEPUIA KOIPPULMEHTN.
MKTcogmin  camapagop/iMk MebEpUin  KOI(ULEHTH, TU3UMHU Tagbuk
aTULLIra KeTraH kanutan cap@HuHr 0,32 ra TeHr .
Texaw KynungarnnapgaH TalwKun TONraH:
TexXHONOrnK >KapaéHHM OGakapu Y4YyH 3HEeprocapPHuMHr  CONULLITUPMA
nacanum
- TEXHO/IOTUK NIMHUANAPHUHT TyXTab KonuwmnHy 6apTtapad atvwl
- HaCOCHM aBTOMAT/IALITMPULL CUATUHM OLLIMPULL
- Y3/IMKCM3 MaHba 6uiaH TabMUHMALLAA 3N1EKTP SHEPTUAHN TexXall
Y =m-n-o-c (3.12)
by epfa m —arperatnap CoHu
n — 6Up Nngarv nwnamaraH KyHnap
0 — 6Up KyHAaru nwnamacamk BakTu
C — SHIN TU3MMHW MWra TYWYypryHya arperatiapHuHr uwnamani Typuo
KonuuwaaH KeTraH capgy T1/coar.
Y =1:45.1,5-156503,7=10564000 cym

unnvk uktucoauin camapagopivk: 3, = 10564000 cym
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Y3vHK oKnaw MyaaaTu : ToKyn. = Kgon/3 (3.13)
ToKyn. =18750979,4 /10564000=1.8 rnn.

Y31MKeu3 mMaH6a 6unaH TabMUHMALL TU3UMUHW 0ObEKTra Tafabuk Kunmo
10564000 cym capthHu 6apTtapad aTaMk.. Oknaw mygaatm 13,8 oi, 6y
MeBLEPUIA My[aaTAaH Kamaup Ba TU3MMHKU  (poifanaHuwira Tagbuk aTca
6ynagw.

Xynoca

butnpys wuwmpga 30 KBT ra My/mKaiaHraH Y3/IMKCU3 TabMUHMAL
MaH6aCUHM MLLIMA6 YMKMLL Ba YHU (DEPMEP XYXKa/IMrnaa Hacoc arperatuaa Kysnat
macasacu Kypmo6 YmkusnraH.

NMwaga YTM  HuHr Gapya uvW4M  pexumMnapu, cudar  6byiunua
TaKOMWUNIAHTUPULLHMHE  ONTUMaN  YCYNNapu, Kyd 3/IeMEeHTIapu - WHBEPTOP,
TyFpunarny, IGBT- TpaH3aucTopnap 6asacmgarn  KyBBaT — KO3(PQULEHTH
KOPPEKTOPU KYPUIIMAacUHW  MaBXy[ CXemara KUpUTULW Taxaua KWIUHAW Ba
ypraHvan.

Butnpys nwmpa maHbaHW y3MKCM3 TabMUHMALW Makcafuaa, vactoTa Ba
KyYynaHULIHM GapKapopnoBuun, KalTa KylMLICKU3 OaTtapesra YnoBuW, KyBBaT
6ylinya yTa toKnaHuwgaH XMMOsi KnyBUM Ba MacT cudiaT/iv TapmoKaa Kypuiva
XUMOACUHMA  TabMWHIOBYM WKKUMAHTaH Y3rapTKAYM - Y3/IMKCU3  TabMUH/ALL
MaH6acu BapraHTV Kabyn KUnMHraH.

Y3/MKCKU3 TabMUHMALL MaH6acy CTaTuK Ba AMHAMUK XapakKTepucTuKanapu
xucobnaHraH, YTM HM Kupuw Ba 4YuMKuwWw, YTM HM aBTOHOM MWLM BaKT
XapakTepucTuKanapy Xx1WcobnaHraH Ba TaXIW KWUMHTaH, 3M1eKTp 3HeprugaH
camapaiv (polfanaHuW Macananapyu Kypwiarad, loknamMa Ba yTa loKnama
XapakTepucTuKanapy KypwuiaraH Ba caHoaT Y4YyH OaxapuiraH ysrapyByaH TOK
YTM cu Tanabnapura 6uvHOaH akKymynatop 6aTapesnapy xycobnaHraH Ba

TaHNaHrraH.
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1. N.A. KapumoB  “XKaxoH  MOMUSBUIA WMHKMPO3UHM 6GapTapad 3TuL
Y368KICTOH LUApOUTMAA YHU 6GapTapad STULIHWHT Wynnapu Ba Yopanapu” T.
Y366KncToH 2009 — 65 6€T.

2. N.A Kapumos. “INporpec  [EXKOHWCKOro  XasaicrBa —MyTb K
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3. Xopsuy, I, Xunn Y. VIckyccTBo CXeMOTEXHUKM. TOM 1, 2 MockBa, 1986.
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5. KoraHoB W.J1, 3a6poanH HO.C. ABTOHOMHbBIA WMHBEPTOP HanpsHXKeHUs C
LLINM perynuposaHuem. Tpyasl M3W, 1972 Ne 91, ¢ 28-38.

6. YctmHoB T[1.L. O6cnyxuBaHWe CTaUMOHAPHbIX CBUMHLOBO-KUCIOTHBIX
aKKymynaTopoB. M. SHeprua 1974

7. YctmHoB [1./. PeMOHT CTauuoHapHbLIX  CBUHLLOBO-KNUCNOTHBIX
aKKyMynaTopos. 3a-e 2

8. ¥YctuHoB .. CtaunoHapHble akKymMynaTopHble YCTaHOBKU. M. SHeprus
1980, rnasa 2-1, c 28-56

9. ®duwep AX. 3, NetnaHa X.b. INeKTpOHUKA -OT Teopun K npakTuke. M.
OHeprua. 1980

10. Tokxainm P. Mukponpoueccopbl Kypc U1 ynpaxHeHus. M.
OHeproATomlA3aaT. 1988.

11. TexHuW4yeckas [OKYMEHTaUMA MO OOCNY)XXMBAHUIO aKKyMYIATOPHOMN
6atapen Ab -220B, Crieynann3npoBaHHbIv 3NEKTPOHaIaf0uHbIA y4acToK. 1995

12. TexHNYecKas OKyMeHTaumst No YCTPOMUCTBY U 3KCryaTaumMm UCTOYHUKA
6ecnepeboitHoro nutaHuna mogenm UPS903- 220- 30 THKC «KELLOGG»

13. Ne3HoB C.N, ®aepmaH A.J1, MaxninmH J1.H. YCTpOMCTBO 1 06CNy>KMBaHUe

BTOPUYHBIX LLENeit 1 aneKTpoycTaHoBoOK. M. 3HeproATomIN3aaT 1986. c. 49- 52
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NHTepHET canTnapu

www.liebert-hiross.ru, www.powerware.com, www.chloridepower.com,

www.toshiba.com, www.tensy.ru, www.ti.com, www.unitrode.com, www.riello-

ups.com
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