Hay4YHO-UccrneaoBaTenbCKUe U OnblTHO-
KOHCTPYKTOPCKME paboThbl, MALLMHOCTPOUTENBHOE U
3MNeKTPoTEXHNYECKoe MPOon3BOACTBO,
NpudopocTpoeHne

BerposHepreruueckmue CUCTEMbI

r. TBépb

L



AxmuoHepHoe odmecrBo «HMcroky»

[Io TEXHOJOTMYECKMM BO3MOXHOCTSIM MOPEANPHUITHE CIIOCOOHO MPOECKTUPOBATH,
BBIITYCKaTh, OOECIEUMBATh HCIBITAHUS, MOCTABKY IPOAYKIIMH, YCTaHABIUBATH

4 U3 1 oOecrneynBaTh UX rapaHTUHHOE, MOCTrapaHTUITHOE 00CTYyKUBAaHUE.
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AO «HcTOoK» MMeEEeT B CBOEM COCTaBE BCE HEOOXOIMMBIE
MOAPA3JACIICHNS, [MO3BOJISAIOIIME BBINOJHATh TOJHBIM  IUKJI
MPOU3BOJACTBA B Kparyaumue cpoku. Ha Hamiem npeamnpustuu
pabOTaIOT CHEUAINCTHI BHICHICH KATErOpUH KOHCTPYKTOPCKOIO
U TEXHOJIOTHMYECKOrO OTHeJOB. PaOOTHUKHM HpeanpusTus,

== 3aHATHIE B NPOM3BOJACTBE, WUMEIOT OOJIBINOM OMNBIT PaboOThI,

00J1aal0T  BBICOKMM  MPO(PECCHOHAIM3MOM M SBJISIOTCSA

rapaHToM Ka4C€CTBa BBLIIIOJIHACMbBIX UMHA pa60T.
T T LN & Tl




3dKa3y Had OCYHICCTBJICHHC p33pa6OTKI/I, IMpOMU3BOACTBA, UCIIBITAHUA, YCTAHOBKH, s

MOHTAa>xa, TCXHHUYCCKOI'O 06CJ',[y}KI/IBaHI/I}I, PEMOHTA, yTUIM3allMKM M pCaiu3aliiu
BOOPYIKCHHA U BOCHHOM TCXHHKHU,

ﬁ

JIuuensuss Y®CBb Poccum no TBepcko o00macTd Ha NpOBEICHHE PpadorT,
CBSI3aHHBIX C WCIIOJIb30BAHUEM CBEJICHUM, COCTABISIONINX TOCYAapCTBEHHYIO
TalHY;

%

[Ipennpusitue umeert, arrecroBanubii ®Ch [lepBbiii oTaed.

Ceprudukar cucteMbl MEHEI)KMEHTA KauyeCTBa COOTBETCTBYIOLIUN TPeOOBaHUAM

I'OCT P UCO 9001-2015 u TTOCT PB 015-002-2012
= OcHOBHBIE 3aKa34YMKH 110 BbINoJHeHu0 'O3:

1. Konneps Bo3aymHO-KocMudeckoit 000poHbl BKO «Anmaz-AHTE.
1.1. 3akazuuk - AO «IIHUPTU umenn akagemuka A.W. bepray.

1.2. 3akazuuk - AO «lomoBHOE MPOU3BOJICTBEHHO-TEXHUYECKOE MPEANPUITHE
«I'panur» (1. Mockaa).

B OObenuHEHHAs pakeTHO-kocmudeckas kopnopauus (OPKK).
2.1. 3akazuuk - AO «HIIIT «KBAHT».
3. MunuctepctBo 060poHbl PO.

3.1. 3aka3zuuk — YnpaBiieHHE UH)KEHEPHBIX Bolick BC PD.
4. I'ocynapcTBeHHas: Kopnopauus mo kocMuueckoit gesrenbHocta «<POCKOCMOC)
4.1. 3aka3uuk - AO «Kopnopanus CITY-LHKb TM» (1. Mocksa)
4.2. 3aka3uuk - AO «IKb TM» (r. TBeps)
4.3. 3akazuuk - OI'YII «IIOHKW» (r. MockBsa)




Kapra BeTpoB

Cpenuerogoeas CKOpocTh Betpa (m/c).
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[Mpn NnpeanoXXeHun TeEXHUYECKOro peLeHus, No obecneveHuto
SHeproobecneyeHuem obvekta, AO «MCTOK» yuutbiBaeT norogHble AABNeHUN
MUHUMYM 3a npoweawiue 10 net.



Cuneprernueckui 3Q(peKT ABYX IHepruii
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CpenHegHeBHaA CKOPOCTL BETpa, M/ C

Mo

LHeBHAR CyMMa CONHEYHOMO MANYYEHWA, KBTs4/m’
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I rona
Komnanunss «MCTOK» B cBoux pelieHUsIX 0Opu pa3padOTKe W BHEAPECHUU
BETPOIHEPIETUUECKOTO 000PY0BAHUS MCXOJUT U3 CUHEPreTUYECKOoro 3(dexra AByX
SHEPIUM — HYHEPIUU BETPA U COJIHIA. Ha JaHHOM nquarpaMme BUIHO, YTO YHEPTUsS BETPA
Ha BBICOKOM YPOBHE HAXOJWTCA C OCEHM II0 BECHY, 4 DHEPIUA COJHIA — B JICTHUM
nepuod. Ilpm HeoOxomumocTu, kommnanus «MCTOK» MoxeT peKoMeHA0BaTh
JOTIOJIHUTEIILHO YCTAHABIIUBATD IN3€EJIb-TEHEPATOP.




JIJisi TIOBBILLIEHUSI YKOHOMHUYECKHX IOKa3aTelen BETPOIHEPTETUKH,
WCIIOJIb30BAaHUSI DHEPIrUM TOPBIBUCTOTO BETPA, B MHUPE HWHTEHCHUBHO
pa3padaTbIBAIOTCSl BETPOArperarbl C BEPTUKAIbHON OChIO BpaIlIEHUS.

Pazpaborannas AO «McTok» BepTHKaIbHO OCEBasi BETPOBas TypOuHA
MMEET HEMOABWXHBIM  HAIPABJAIOLIMK ammapar W PacloJIOKEHHbIN
BHYTPHU HETO BpAILAIOIIMICS pOTOp, 00pa3yronue «MOAYNb» TYpPOUHBI.

Ban poropa HEmocpenCTBEHHO COEIMHSETCS C  AIEKTPUUYECKUM
T€HEPaTOPOM.

Hampapnstomnii  anmapar 3a0upaer BO3AYyX M3 CBOOOIHOIO IOTOKA,
YCKOPSAET €ro U OpraHu3yeT TEUYeHHUE, HANpaBsieT Ha padoyue JOIMATKU
BUHAPOTOPA, 00ECIIEUMBAET aKTUBHBIN BBIXOJ] OTPaOOTAHHOTO BO3AyXa U3
ero ooreMa. Bo3myuiHelii MOTOK HA JIONATKaX BUHIPOTOpPA peajiu3yeT ABa
CBOMX MapameTrpa — JMHAMHUYECKUN Hamop W CKOPOCTh, YTO OIpenesseT
BBICOKHAI MOMEHT Hauyaja paboThl JABUTATEIS IIPU HU3KUX CKOPOCTSAX BETpa
Y BBICOKYIO CKOPOCTb Harpy3Ku MpHU YBEJIMYEHUN CKOPOCTH BETPA.

bnaromaps AByKparHOMY M3MEHEHHUIO HApaBIICHUs MTOTOKA Ha JIONATKaX
pOTOPOB KuHEeTHYecKas 3Heprus Berpa ¢ BeicokuM KIIJ[ npeobpa3zyercs B
MEXAaHUYECKYI0  SHEpPrUI0  BpallleHWs  Bajga  POTOPOB,  KOTOpas
AJIEKTPOTEHEPATOPOM IIPE0OPa3yeTCs B AIIEKTPUUECKYIO.

MexaHnueckasi SHEpTHsl, HOCTYIAIOIIAsl HA TEHEPaTOp B 3aBUCUMOCTH OT
CKOPOCTH BETpa, M3MEHSETCS MO KBAJAPATUYHOW 3aBUCUMOCTH C YETKUM
M3MEHEHHEM €€ KPYTHU3HBI, Ha CKOPOCTH BeTpa okosio V=13 m/c.

Pa3paboTaHHBIi 3JEKTPOreHEPATOpP M SJIEKTPOHHAS CXEMa YIpaBICHUS
BO3C (BeTpossieKTpocTaHIus) 00€CIEUMBAIOT TMOCTOSHCTBO HAIPSYKEHUSI
IIpU MEHAIOLIEHCS CKOPOCTH BETpa WU U3MEHSIOLIEUCA  Pa3BUBAECMOU
reHeparopom momHocTu ¢ Beicokum KITJ[ Ha Bcex ckopoctax Berpa. [lpu
3TOM CTaOMJIM3aIUsl ONTUMAIbHON CKOPOCTH BpAalIEHUs U UCIOJIb30BaHUE
MaKCUMAJIbHOTO 00bEMa BO3AYIIHONO TOTOKAa HM3MEHAIONICHCS B HEM
sHepruu npu BeicokoMm KIIJ[ oGecnieunBaeTcss cOOMIOAEHUEM COOTHOILIEHUS
MEXIy AMaMeTpamMu poTOpa U HaIIPaBJISIOLIETO anmapara Jjisi KOHKPETHBIX
ycnoBuil pasmenienns BOC.




IIpeumymecrsa Berporypoun « MCTOK» Wr ..

O e
e He3aBrucrMas MOIHOCTh OT HAIIPaBJICHUS BETPaA %

e PaboTaeTt Ha BeTpax Majiol CKOPOCTH, CUJIbHBIX, YparaHHbIX 1
MOPBIBUCTBIX C OBICTPO MEHSIOIIUMHUCS TTapaMeTpaMHu 'r"

e DKoJIornueckas 0e301macHOCTb ,'

* OTCYTCTBHE OTKPBITHIX JBUKYIIUX 3JIEMEHTOB

* becimymuocts ( 40 dB Ha paccTosiHuu 5 M nipu BeTpe 15 m/cek )

* [IpocTtoTa MOHTaXa, PEMOHTONPUTOAHOCTH U

Maj000CIy)KHBAEMOCTh

* bEICTPBIN BBOJ B DKCILTYaTALUEO - 18
* BO3MOXXHOCTh aBTOHOMHOW Pa0OThI WM HNapaJUICIbHON %' [}
pabOThI C IPYTUMUA UCTOYHUKAMU SHEPTUU

e AOCOJIFOTHO HE TPEOYyET HABEJACHUS Ha BETEP

* Haie:)KHOCTh KOHCTPYKIIUU
e Paspa®oran ¥ npou3BOAUTCHA COOCTBEHHbIA MOJAEJIbHbIN P

reHepaTropos 710 5 kBT, atanTUPOBAHHBIX MO/
BeTpoTypOUHBbI «MCTOK»




MozaeabHBIN P

B3Y UCTOK 800-1 B3Y UCTOK 800-2 B3Y UCTOK 800-4 B3Y UCTOK 1600-2  B3Y UCTOK 1600-4

(cneunanbHoe ucnonHexue) (cneymanbHoe ucnonHeHue)

Hamu pa3paboran moaenbHbiid psag BOY «MCTOK) ¢ ycTaHOBI€HHONH MOIIHOCTBIO OT
0,5kBT u BbIIIE, COCTOSIIUX W3 OAHOIO, JBYX WM YeEThIpex BeTpoTypOuH. M3 BOY
«MCTOK» MOXHO C€0O37aTh KOMIUIEKC BETPOIHEPTETUUYCCKOM CTAHIIUM HEOTPAHWUYECHHOU
momqHocTh. AO «Hctoxk» npouszBogut BIY «MCTOK» ¢ poropammu mumamerpom 800 u
1600 mMm. JliimHa moayiien yaudunuposana u cocraniisier 2000mMM.

[To cocrossauto Ha 1 centsops 2019 roma, AO «MCTOK» ycraHOBUII Ha TEPPUTOPHUHU
Poccuiickoii ®eaepanuu u rocyaapctB Cpegnent A3um 0onee 300 BeTpoOdIHEPreTHUeCKuX
KOMILJIEKCOB Pa3JIMYHON MOIITHOCTH.




CocTaB BeTpOIHEpPreTuYeCKoii yCTAaHOBKH:

i g 7 8

bt i...__/

77

oz Homerobarue
7 Pempozesepamog
7 (omewion damapes

Tompedumens

Bce uCTOYHMKM 3HEpruyd padOTaIOT MapajjiebHO HA IIWHBI MOCTOSHHOTO TOKA, MUTAKOT
4yepe3 UHBEPTOP Harpy3Ky U 00€CIEUNBAIOT 3apsAKy aKKyMYyJIATOPHOM Oarapeu.
CocTaB TEHEPUPYIOIIMX MOIIHOCTEW M KATETOPUPOBAHUE HATPY3KH DSHEPTOCUCTEMBI

dbopmMupyeTcsl 1O TEXHUYECKHMM YCIOBHSAM oOObekTa. Bo03MOXHBI MapasienbHas pa60Ta/‘1¢“-u lnL

OHEProCcucCcTeM M UISMCHCHHUC MOIMHOCTHU UX KOMIIOHCHTOB.



CneunmnajbHoe penieHue JJI 0lepaTopoB COTOBOII CBA3M
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B 2009 rony, coBmectHo ¢ TBepckum punnaniom OAO «BreimnenKom» ObLTH MPOBEAEHBI UCIIBITAHUS 110
MHTETPAINN JIBYXMOAYIbHONW BETPOTYpPOUHBI B METAJIOKOHCTPYKIIHUIO TEIEKOMMYHHKAITMOHHON OIOPHI.
ITo oxonuanmto ucnbiTanus B 2010 romy, ObUT BBIJAH TOJIOKHTEIBHBIM OT3BIB, U B HACTOAIIEE BpEMs,
HUKaKUEe HCIBITAaHWS W pabOThl B JAHHOM HaIpaBlIeHHMH He BemyTcsa. Kak moka3anm HCIBITaHHS,
BETPOIHEPTETHYECKAasT yCTAHOBKAa CIIOCOOHA TOJHOCTHIO 3aKPBITh MOTPEOHOCTh B DIICKTPOCHAOKESHHHU
TEeIIEKOMMYHHUKAIIHOHHOTO 000PY/IOBaHUS OIlepaTopa CBS3HU.




CnenuajibHoOE pelieHue J1Jis OnepaTropoB COTOBOM CBA3U

E

- 'n"l:



CnenuajabHoe pelieHue 1JIf 0NepaTopoB COTOBOI CBSI3H




CneunajabHoe penieHue JAJM 0IepaTopoB COTOBOI CBA3M

TBepckoi punman TenedoH: dakc:
OAO «BbiMnenKom»
yn.Am.JoHckoro, 37, cTp.1

BunauH: - e 170008

(4822) 65-10-40 (4822) 65-10-85

nex. 00644/10-ULIP-TBP or 01.09.2010 Jupexropy HIIIT «DmHakcuc»

bonorory C.A.

I'enepansHoMy KoHCTpyKTOpY OAO «MeTok»
Crenanoy O.JI.

OT35IB 0 padOTE ABTOHOMHOT'Q JHEPreTHYICCKOro KOMILIEKCa

B HIOHE 2009r B METAVIOKOHCTPYKIHIO TEJIeKOMMYHHKAIIHOHHOH  OIOPEI,
YCTaHOBJICHHOH B mocelnke 3aBoDKCKHH TBepckoit obnmactu, Ha otMeTke 30 MeTpoB, OBIT BCTPOCH
rudpuaHbIi  ABTOHOMHBIH JHeprerudveckmii kommiaeke BPTB 2 - T- 500/ 48 (220),

BBINOJHEHHBII HA OCHOBE JBYXMOJYILHOM  poropHoii  TypOuusl bonorosa (BPTB) c
anekTporenepaTopoM J0 3.8 kBA.

DHEpProkoMILIeKe 0 HacToAmmero BpeMeHH (aBryct 2010r.) He ¥Men HH OJHOU MOJIOMKH.
KOHCTpYKIIHS MEXaHHYECKOH CHCTEMBI OTJIHYAETCA BHICOKOH HAIEKHOCTHIO W YCTOMUMBA K
KIMMaTHYCCKHM H3MECHCHHSIM IIO)IMOCKOBB)L

Pabora TypOounusix monyneit BPTB npaxrudeckn Oecurymua. Haunnas co ckopoct BeTpa
2m/c, TypOHHBI JIETKO PA3TOHSIOTCS 10 CKOPOCTH BpalleHHs B npenenax 50000/vMuH.

Bubpanuy npakTHYeCKH OTCYTCTBYIOT, Oaroiaps OTHOCHTEIBHO HEBBICOKOH CKOPOCTH
BPAIEHUsT POTOPA U €T0 XOpoIeH HanaHCHPOBKeE.

Kommuexe ympasmsmonero u 0ybepHoro obopynosanust (BYCB, C¥Y3, AB) ormuuaercs
KOMIIAKTHOCTBIO M JIETKO BCTPAWBAETCA B IITATHOE TIOMENIEHHE Ga30BOH CTAHIHA.

OpuruHasipHasi cucreMa kapkacHod mnomsecku woxayinedi BPTB nossonsier jerko
BCTPAaMBATh KOMIUIGKC BHYTPM Kapkaca TEICKOMMYHHMKALMOHHOM oOmopel 0e3 HapylleHHs
IIeJI0CTHOCTH HECYIIMX Onop OarmeHHOH KOHCTPYKIIMH.

IMpuHEMagd BO BHMMaHHE, YTO pa3padOTYMK W TPOH3BOJMTENE K HACTOSIEMY BpPEMEHH
ocBounu Beimyck BPTD c Typbunamu guamerpom 800mm. u BeicoTod 2000MM., KOTOpbIE TaKkKe
BCTPAMBAIOTCS B KAPKAC ONOPLI H MOTYT OBITH YCTAHOBJIEHBI B KOJIHYECTBE 4-X CIUHML], CUHTAEM
MEePCIEKTHRHBIM TIPOJODKEHHE PadOoThl B HAMPABICHHH CO3/IaHWS ABTOHOMHOTO THOPHIHOTO
IHEPrOKOMILIEKCa ¢ KOMILIEKTOM COMHEeYHBIX OaTtapei.

A.A. benapes

Hupexrop é

AO «HMCTOK» MOXET TapaHTHpPOBATh
anekTpocHadkenre mo I kareropuum 10 1 kBT, u
10 2 kBt mo kareropuu II, B 3aBUCMMOCTH OT
BETPOHACKIIIIEHHOCTH PETMOHA.

Peanmuzyemeble TEXHUYECKHUE

peUIeHUs
TIO3BOJISIOT CYIIIECTBEHHO COKPAaTHTh 3aTparhl Ha
oOCIy)KMBaHUE JW3EIb-TCHEPATOPOB MM HX
MOJTHOCTHIO YOpaTh.

AO «MACTOK» roTtoBO mpeajiokKuTh perieHus

o1 «KIIIOY», C MOHTa>XOM Hu ITyCKO-

HaJal04HbIMU paboTamu.




Berpodneprernueckue ycranoBku « MCTOK» (BRY «MCTOK») — 3T0 CTPYKTYPHBIM KOMILIEKC,
MO3BOJIAIOIIMH 00ecIeYuTh ABTOHOMHOE YJHEProcHad:KeHne noTpeduTeied HaA 00bEKTAaX 3aKA3YMKOB.

Hamm ycTaHOBKH OTIIMYAaeT CBEPXHAAEKHOCTh, OHU padOTAIOT TaM,
1€ IKCTPEMAJIbHBIC KIIMMAaTUYECKUE YCIIOBHS U OTCYTCTBYET
TEXHUYECKUI NEPCOHAII.
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P®, o. HepBa, baaTuiickoe Mmope

PeaausosaHHbvle npoexmusl
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TpO .euepampoa n COJ'IHeHHle ﬁa'rapen
_ﬂl‘lTHMaanblM pgmei-men p,nn reorpaqmqecku prnnonocrynabax MecT.
MCTBI 3A0 «Bantuiickas 3Hepremqecxan KDMTIEIHHH» ycnemno peanuaoaann
 MpoekT ycmuoaxu AMIa Ha Mbice YeniockuH, camm ceBepHou 'rothe MaTepmka i
Enpaat}i KoHcTpykius BblAepXXnBaet BKCTPEMaHthIE nnro,qule ycnoaua 3Toerecra._
Be‘rep 0'50 Mlc nepena.qbl TeMnepaTyp oT -60 C ,qo +20 °C " conauau TyMaH. '




P®, AcTpaxaHckas 00j1acTh, TYpUCTHYECKas 0a3a

i ! Peaau3osaHmHwvle npoen‘mbl ]




Pecny0iimka Kazaxcran

Peaau3osaHHwvle npoexmusl




PecnyOiinka Kaszaxcraun

PeaausosaHmHuvle npoexmusl
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BeTrpocojsiHeuHad JIEKTPOCTAHIMA

PeaausosaHHble npoexmusl

noc. OHrypeH, OnbLxXoHCKUM panoH, UpKyTckas obnacTtb



Cnacu00 3a BHUMaHHUE
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