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[laHHBII\/'I JAOKYMEHT SBJISIETCS IMACIIOPTOM € ONMMCAHUEM XapaKTEPUCTHUK MAHHOTO H3ACIHA, Ul KOTOPBIX INMPEAOCTABIISIETCS IapaHTHA. Bee HU3a€usl B NMPOLECCE MPOU3BOACTBA
TIpOXOJAT TTOJIHBIH KOHTpPOJIb BCEX MapaMeTpoOB, KOTOpLIﬁ BBITTOJTHACTCS ABaXK/1bl, OJITUH pa3 10 F€pMETHU3alIMH, a 3aTEM €IIE pa3 MocJIe.

JIrobas Takas TapaHTHUs NPEAOCTABIISIETCSA UCKIIIOYUTEIIBHO B COOTBETCTBUU C YCIIOBUAMHU COTJIALLICHUS O IIOCTaBKE (ZlOl"OBOp Ha IOCTaBKYy WJIHN APYIrue€ JOKYMEHTHI B COOTBETCTBUH
C HCﬁCTByK)U.I"M 3aKOHOﬂaTeHLCTBOM). VIH(l)OpMaL[VISI TNPEACTaBICHHAs B 5TOM JOKYMEHTE HE NpeNnojiara€T rapaHTid U OTBETCTBEHHOCTH «:)J'ICKprM AB» B OTHOIIEHWH HCIIOJIb30BaHHH
TaKOH qu)opMauHu U IIPUTOJHOCTH I/I3£[CJ'II/II\/'I pinie:s Barmeit anmnapartypsl. ﬂaHHBIC, CcoepKaluecss B 9TOM NOKYMEHTE, NPEAHA3HAYECHBI UCKIIIOYUTEIIBHO 11 TEXHUYECKH ITOATOTOBICHHBIX
COTPYTHUKOB. Bam u Bammm TeXHHYeCKHM crnenuaiicTaM NpUuaACTCS OLUECHHUTh NMPUTOAHOCTD 3TOI0 MPOAYKTA, NPEAHA3HAYCHHOr'0 Ul NPUMEHEHH S U TIOJIHOTY JAaHHBIX IIPOJAYKTa, B CBA3H C
TAaKUM NPUMEHEHUEM.

Jro0Oble U3aCnus ((SHCKprM AB» ne Ppa3peuICHbl Uil NPUMEHEHUS B HpHﬁOan M CHUCTEMAX KU3HEOOEeCHeueHus: 1 CHCL[I/IHJ'H)HOI\;I TECXHUKH, 0e3 MUCHMEHHOTO COTIaCOBAHMS C
«nextpym AB».

Ecan Bam HCOGXOZ[I/IM& l/lHdJOPMElL[PlS[ O TIPOAYKTE, MPEBBIMIAIONIASA MTAHHBIC, IPUBEACHHBIC B OTOM NOKYMEHTE, WJIA KOTOpass OTHOCHUTCA K KOHKPETHOMY IPUMEHCHHUIO Halen
HPOIYKIIHH, OXKanyiicTa, obpaliaiTech B oQHC IPoIax K MEHEIKEPY, KOTOPBIH ABIACTCS OTBETCTBCHHBIM 3a Baie npempustue.

Wmxeneps! «DnektpyMm AB» uMeroT 60mb1Ioi OMbIT B pa3paboTke, MPOM3BOACTBE M MPUMEHEHHH MOIIHBIX CHJIOBBIX NPHOOPOB U MHTEIUICKTYaJIbHBIX APABEPOB [UIS CHIOBBIX
npuOOpOB U yXKe peaan30Baid GONBIIOC KOJMYCCTBO HHANBUIYAIbHBIX pelIeHHH. ECIn BaM Hy)XXHbBI CHJIOBBIC MOIYJIM HJIM APaiBepbl, KOTOPBIC HE BXOASAT B KOMIUICKT MOCTAaBKH, @ TaKXKe
U3ACINs C OTIIUYUAMHA OT CTAaHAAPTHBIX le/l60pOB B XapaKTECPUCTUKAX WJIN KOHCTPYKIIHA 06pamaﬁTeCL K HallluM MCHEKEpaM U CIICHUAIINCTaM, KOTOPBIC IIP €AJI0XKAT Bam JIy4qniee pemeHue
Barneit 3anaun.

((:)J'ISKprM AB» octaBiser 3a co0oii IIpaBO BHOCHUTH H3MCHCHHS 0e3 JOMOJIHUTEIIBHOTO YBCAOMIJIICHHUS B HACTOALIEM MNOKYMCEHTE [UIsl IIOBBIIICHUS HAACKHOCTH,
(DYHKIMOHATBHOCTH U YJY4IICHHUS JIH3aiHa.
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1 HABHAYEHUME U TUIIbI

bnoku wuHTennmekTyanbHOro uHBepTropa Ha ocHoBe |GBT-tpansucropoB B31-500-12AI1 wu
b31-500-12AB (mamee — 6710K) mpeacTaBisioT coboii cOopky cuiaoBoro Tpéxdasnoro masepropa Ha IGBT-
TPAaH3UCTOpAX, INEKTPOTUTUYECKUX (PUIBTPYIOIIUX KOHJICHCATOPOB M CXEMBbI YIIPaBIICHUS/3aIIUTH HHBEPTOPA
U Harpy3KHu.

brnoku mpemHazHaueHBl NS HMCIOJNB30BAaHMS B cOCTaBe npeoOpasoBaresell  ympaBlICHHS
ANEKTPOABUTATENISIMA, UMITYJIbCHBIMU TpaHc(opmaTopaMu, B CHUCTEMax WHAYKIIMOHHOTO HarpeBa U MPOYHX
CUCTEMax C MOILHOW aKTUBHO-UHAYKTUBHON Harpy3KOu.

bnoku crioco6HbI paboTaTh B mpeoOpa3oBaTensx co CpeIHUM TOKOM Harpy3ku 10 500 A, MOCTOSHHBIM
HanpsDKEHUEM CHIIOBOTO muTanus 10 650 B u momHOocThIO 10 270 KBT.

b31-500-12AI1 — Tpéxcdaszupiii wHBepTOp Ha oOCcHOBe |GBT-TpaH3ucTOpoB € MaKCUMaIbHBIM
MOCTOSTHHBIM TOKOM 500 A, TUKOBBIM HarpsbkeHueM TpaHzuctopoB 1200 B, ynpasnerue 6J10K0M — MPOBOIHOE.

b31-500-12AB — Ttpéxdasupiii wuHBepTOp HA OCHOBe IGBT-TpaH3uCTOPOB € MakCUMaIbHBIM
MOCTOSIHHBIM TOKOM 500 A, MHKOBBIM HampspkeHHeM TpaH3uctopoB 1200 B, ympasienue 010koM — 10
BOJIOKOHHO-ONTHYECKUM JHHUSIM cBsizu (BOJIC).

2 COCTAB 1 ®YHKIIMN
biok MHBEpTOpa COCTOUT U3 CUIIOBOW YaCTU U CXEMBI YIIPABICHUS.

CocraB U QyHKIIMH CHII0BOM 4YaCTH

- Moaymu nonymoctoB IGBT-tpansucropos (cOopka TpéxdasHoro nuBepropa) npegHasHauYCHHBIE IS
KOMMYTAallUX Harpy3KH;

- Y3161 cHa00€pOB (KOHICHCATOPHI M OTPAaHUYUTENN HAMIPSDKEHHS ) TpeTHa3HAuCHHBIE JUTsI CTIIAYKUBAHUS
Y OrpaHUYEHMs MyJIbCAllUi CUJIOBOTO HAINPSKEHUS,

- Jatunku Toka Ha ddexTe Xouta npeaHa3HauYeHHbIe U U3MEPEHUs TOKOB (a3;

- JlaTyuk TeMnepaTypbl MpeAHa3HaYeHHbIN I U3MEpEHHsI TeMIIepaTypbl OXJIaJAUTeNs;

- brnox QuIbTpyrOmmMX SIEKTPOIUTHUECKUX KOHICHCATOPOB C  Pa3psAHBIMH  PE3UCTOPAMHU
IpeJHa3HauYeHHbIHN I CrIa)KUBaHUs CUIIOBOTO HANPSHKEHUS TUTAHNUS,

- Jatuuk HanpspkeHus Ha >¢dexre Xoiria nperHa3HaYeHHBIA 111 U3MEPEHUS] CHIIOBOTO HAIpsSHKCHHS
MUTaHUA,

WHBepTOp OXJNaXKAAaeTCsl BEHTHISATOPOM, MHUTAIONIMMCS OT MOCTOSTHHOTO HAINPSDKEHUS MUTAHUS CXEMBI
ynpasienus 21...30 B.

CunoBasi 4YacTh TalbBaHMYECKH pa3Bsi3aHa OT KOpIyca OJIOKa, CXEMbl YIPaBICHUS W IHTAHHSA
npouyHocThio He MeHee 4000 B (DC, 1 mun)

CocrtaB u GyHKIMH cXeMbI YIIPABJIEHUSI

Bxopanas noruka, BEIOIHSONIAS (QYHKIIAN:

- @opMmupoBaHHE CHTHAJIOB YIpPABICHUS JpaiiBepaMd TPAH3UCTOPOB B COOT. C BHEIIHUMH
YHOpaBJIAIOIIUMHA CUTHAJIaMH 1 CUT'HAJIaMU Y3JI0B 3aIlUT,

- brnokupoBKy ympaBieHUss IpU BO3HUKHOBEHUHU TEPErpy3KH IO TOKY, HAMPSHKEHHUIO (CHIOBOMY U
MUTaHM ), TEMIIEpAType C BblJJauel CTaTYCHBIX CUTHAJIOB Ha Pa3bEM yIpaBICHUS;

- Brigady curHajgoB MPOMOPIHOHANBHBIX TOKY, HAIMpPsHKEHHUIO, TEMIIEpaType, CTaTyCHBIX CHUTHAJIOB,
CHWTrHaJia TOTOBHOCTH K pabote («Ready»).

JpaiiBepsl, BBIMOIHSIIOMNE QYHKINU:

- 'anpBaHMYECKM pa3BA3aHHOE YIPABIICHUS 3aTBOPAMU CHIIOBBIX TPAH3UCTOPOB;

- 3aIUTy CHUJIOBBIX TPAH3UCTOPOB OT MOHMKCHHOIO U TIOBBIIICHHOTO HANIPSDKCHMS HA 3aTBOPE;

- 3aIIUTy OT BBIXOJIAa U3 PEKMMA HACBIIICHMUS;

- bioxnpoBKy ynpaBileHHs IIpH BBIXOAE TPAH3UCTOPA M3 PEKMMa HACBIIICHHSA, C €ro IIaBHBIM
BBIKJTIOYCHHEM U CUTHanm3aiueit o0 aBapuu («Error DSy);

- 3aIIUTy OT OJHOBPEMEHHOTO BKIIOUYEHHUS TPAH3UCTOPOB MOJIyMOCTA;

- opmMupOBaHKUE «MEPTBOI0» BPEMEHU Ha NEPEKIIIOUEHUE.



Cxema KOHTpOJIS TEMIIEPaTypPbl, BBITOIHAIOMAS (PYHKIUH:

- IsmMepenue temneparypsl OXJIaIATEIEH;

- Beitauy npomnopinoHaibHOro Temmnepartype curaana («T invy»);

- Boijauy aBapuiiHOTO CUrHaa Ipy NMPEBBILIEHUU TEMIIEPATYPON yCTaHOBIIEHHOT O Tiopora («Error T»).

Cxema KOHTPOJISl TOKA, BBITOIHSAIOMAS (PYHKITUH:

- 3mepenue TokoB (as;

- Boigauy nponopuroHanbHOro Toky cursana («I»);

- Beiiauy aBapuiiHOro curHasa npu npeBblIIEHUU TOKOM YCTaHOBJIEHHOTO ropora («Error 1»).

Cxema KOHTpOJIS HAIIPSKEHMs, BBIMOJIHAOLIAs (PyHKIMH:

- MI3Mepenue cuiioBoro HanpsKeHus;,

- Briiauy nporopunoHaabHOrO HanpsbkeHuto curaana («U invy);

- Boljauy aBapuiiHOro curHaia npy MpeBbILEHUN HANIPSKEHUEM YCTaHOBJIEHHOI0 nopora («Error Uy).

DC/DC-npeobpa3oBaTesib, BBITOTHIIOUMN (YHKIHH:

- ['albBaHMYECKYIO pa3BsA3Ky BHEIIHETO OT BHYTPECHHUX ITUTaHU;

- ®opMUpPOBAaHNE BHYTPEHHUX HAIPSHKCHUN [TUTaHUS;

- KOHTpO/Ib BHYTPEHHUX HANPSDKEHUM MUTAHUA C BBIAAYEH CTATyCHOI'O CUTHAJIa HE COOT. HAIPSKEHUMN
ycraHoBieHHOH HOpMe («Error DCy).



3 OBHIEE OITMCAHUE

CrpykTypHas cxema 0J0Ka MpeAcTaBieHa Ha pucyHke 3.1;
TumnoBbie cXeMbl BKJIFOUCHHS Ha pucyHke 3.2 u 3.3.
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Pucynok 3.1 - CtpykrypHas cxema Gioka
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Pucynok 3.2 — TunoBas cxema BKJIFOUEHUS
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Pucynok 3.3 — TunoBas cxema BKJIIOYEHHUS

Bb31-500-12AB

st 6noka b31-500-12AT1 ynpasienue ocymiectisiercs yepe3 pazbém XP1 (oTBETHAs 4acTh - po3eTKa
IDC-20), nuranue cxembl yrpaBicHus — uyepe3 pazbém XP2 (oTBeTHas 4acTh — pozeTtka MHU-2).
s 6moka b31-500-12AB ympaBnenue ocymecTsisercs uepes onronpuémankn HFBR-2522, nepenaua
CTaTyCHBIX CHTHajoOB — 4epe3 ontomnepenarynku HFBR-1522, anamoroBbie KOHTpOJBHBIE CUTHAIBI — 4epes
pa3bém XP1 (oTBeTHas dacth - pozetka IDC-20), nutanue cxeMsl yrpaBieHus - 4yepe3 pazbém XP2 (oTBeTHas
vacTh — pozeTka MHU-2).
CxemaTH4HOE pacroioXeHHe KOHTAaKTOB yrpasistollero pazséma XP1 npeacrasneno Ha pucyHke 3.4,
Ha3Ha4YeHHe BBIBOJIOB OJIOKOB — B Tabnunax 3.1 u 3.2.

PI/ICYHOK 3.4 — CxemaTHu4HOE PACIIOJIOKCHHUEC KOHTAKTOB YII
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* - )KHPHBIM BBIJICJICHBI KOHTAKTHI 3a/ielicTBoBaHHbIe it b31-500-12AB

Jns B31-500-12AB He momyckaeTcs MOAKIIOYSHHUE DIIEKTPUUYECKHX IIeTel K KOHTakTaM pazbéma XP1
HE yKa3aHHBIM B Tabnuie 3.2.




Taomnuua 3.1 — O6o3HayeHue 1 HazHaueHue BIBOIOB Ooka b31-500-12AT11

Konrtakr | O603Hauenue | HazHauenue
XP1:1 Error DS CrtaTycHbIN BBIXOJ1 3aLIUTHI IO HEHACBIIEHUIO (OTKPBITHIM KOJUIEKTOP)
XP1:2 IN H1 Bxon ynpaBieHust BepxHuM KiitouoM ¢aszsl «U»
XP1:3 Error | CraTyCcHbIN BBIXOJ1 3aLUTHI IO TOKY (OTKPBITHIN KOJJIEKTOP)
XP1:4 IN L1 Bxox ynpaBieHust HKHUM KitodoM hazel «Ux»
XP1:5 Error U CrarycHbIl BBIXOJ 3alUTHl 10 MEPEHANPSIKECHUI0 HHBEPTOPA (OTKPBITHIN
KOJUICKTOD)
XP1:6 IN H2 Bxon ynpaBneHus BepXHUM KIIt0UoM ¢a3bl «V»
XP1:7 Error T CTtaTyCHBII BBIXOJ 3aIUTHI 110 TeMIEPaType (OTKPBITHIA KOJIJIEKTOP)
XP1:8 IN L2 Bxox ynpaBieHust HHKHUM KII04oM (aszbl «Vy»
XP1:9 Error DC CrarycHbII BBIXOJ] 3allMThl OT IMOHMKEHHOI'O HAIPSDKEHUSI NUTaHUS (OTKPBITHIN
KOJUICKTOD)
XP1:10 IN H3 Bxon ynpasnenus BepxHUM KII0YOM (a3zbl «\W»
XP1:11 U AHanmoroBbIi BEIX0J ToKa (haszsl «U»
XP1:12 IN L3 Bxon ynpaBnenus HWKHAM KIF09oM (azel «W»
XP1:13 (Y AHaoroBbIi BEIXOJ TOKa (haszbl «V)»
XP1:14 Ready CraTrycHbIN BBIXOJI CUTHAJIa TOTOBHOCTH (OTKPBITHINA KOJUIEKTOP)
XP1:15 W AHanoroBbeii BeIx01 Toka (a3er «\Wy»
XP1:16 GND OO6muii neneu ynpapneHus
XP1:17 T inv AHaJIOTOBBIN BBIXOJ] TEMIIEPATYPHI OXJIATUTEIS
XP1:18 GND OO6muii neneut ynpapineHus
XP1:19 Uinv AHaJIOTOBBIN BBIXOJI HAMIPSKEHUSI MHBEPTOPA
XP1:20 GND OO0t rieneit yrpapiaeHus
XP2:1 +Us Bxon noaxiro4eHns «+» NUTaHus CXEMBbI YIIPaBJIEHUS U BEHTUIISTOPA
XP2:2 -Us BxoJ1 MOJIKITIOUEHUS «-» MUTAHUSI CXEMBI YIPaBICHUS U BEHTHIIATOPA
Cunoseie | +U BxoJ1 moJIKIIt0UeHNs «+» CHIOBOTO MUTAHUS
KOHTAKTHI | -U Bxo moakimroueHns «-» CHJIOBOIO IIUTAaHUS
U Boixon nnBepropa, paza «U»
\ Beixon naBepTopa, daza «\V»
W Boixon naBepropa, gaza «\W»




Taonuua 3.2 — O0o3HayeHue ¥ Ha3HaueHue BBIBOOB Onoka 531-500-12AB

Konrtakr | O603Hauenue | HazHauenue
XP1:11 U AHanoroBblil BEIX0J TOKa ¢a3bl «U»
XP1:13 (Y AHaoroBbeIi BEIX0OJ TOKA haszbl «V)»
XP1:15 W AHanoroBbsiil BeIxoJ Toka ¢azel «\W»
XP1:16 GND OO0t rieneit yrpaBiaeHus
XP1:17 T inv AHaJIOTOBBIN BBIXOJ] TEMIIEPATYPhI OXJIATUTENS
XP1:18 GND OOt rieneit yrpapiaeHus
XP1:19 Uinv AHaJIOTOBBIN BBIXO/JI HAMIPSKEHUSI HHBEPTOPA
XP1:20 GND OO06mumii rieneit yrnpapiaeHus
XP2:1 +Us Bxox noakimroYeHust «+» NUTaHus CXEMbl YIIPABJICHUS! U BEHTUIISITOpA
XP2:2 -Us Bxon noakito4eHus «-» MUTaHusi CXEMBbI YIIPaBJICHUS U BEHTUIATOPA
XP3 IN H1 Bxon ynpasienust BepxauM kimodom dasel «U» (HFBR-2522)
XP4 IN L1 Bxox ynpasienust HxkHuM KiodoM ¢asel «U» (HFBR-2522)
XP5 IN H2 Bxoj ynpaenenus BepxHuM kirouoM ¢assl «Vy» (HFBR-2522)
XP6 IN L2 Bxo ynpasienust HKHUM KirodoM ¢asel «V» (HFBR-2522)
XP7 IN H3 Bxox ynpasnenus BepxauM kirouoM dasel «Wy (HFBR-2522)
XP8 IN L3 Bxox ynpasienust HkHUM KitodoM ¢asel «Wy» (HFBR-2522)
XP9 Ready CrarycHbiil BbIxos currana roropHoctu (HFBR-1522)
XP10 Error DS CraTyCHBIN BBIXOJ 3alUTHI 110 HeHackienuo (HFBR-1522)
XP11 Error | CrarycHblil BbIX0J 3a1uThl 1o Toky (HFBR-1522)
XP12 Error U CraTycHBbIN BBIXOJI 3aIIUTHI 110 NepeHanpshkennto naeepropa (HFBR-1522)
XP13 Error T CrarycHbIil BBIXOJ 3aIUThI 110 Temiiepatype (HFBR-1522)
XP14 Error DC CraTyCHBIN BBIXOJI 3AIIUTHI OT OHKEHHOTo HanpsbkeHus nutanus (HFBR-1522)
Cunoseie | +U Bxon nonxiroueHus «+» CUIOBOTO MUTAHUS
KOHTAaKTHI | -U BxoJ1 moaKIIroYeHns «-» CHJIOBOIO IIUTAHUS
U Beixon naBepTopa, paza «U»
\Y Boixon nnBepropa, gaza «V»
w Beixon naBeptopa, daza «W»y»




4 OCHOBHBIE U ITPEJAEJBHO-10IIYCTUMBIE ITAPAMETPbBI

3HayeHUE 3JICKTPUUYECKUX IMapaMeTpoB Ooka mpu npuéMke (MOCTAaBKE), SKCILTyaTaluu (B TEUEHUE
HapaOOTKH) W XpaHEHUHU (B TEYCHUE CPOKA COXPAHSEMOCTH) MPHU TEMIIEpaType OKpYKaromiei cpeanpl +25 °c

npencraBicHsbl B Tabumax 4.1 u 4.2.

Tabnuna 4.1 — DnexkTpuyeckre napaMeTpbl CXEMbI YIIPaBJICHUS

Hopma napamerpa
HaumeHoBaHue mapamerpa Enu3m.| He - He Ipumeyanue
MeHee " | 0oJee
ITapameTpsbl nUTAHUS
HanpspkeHue nutanus B 21 30
MakcumanbHBIM TOK MOTpeOIeHUs 0€3 Harpy3Ku A 3 F=0In
MaxkcuMaIbHBIN TOK TOTPeOJICHHS 10T HAarpy3Koi A 4 F=20«In
Hanpsixkenue BKITIOUEHUS 3aIIUTHI OT TOHUKEHHOTO B 21
HANPSDKCHUS TUTAHMSI
JuTenbHOCTh OJOKUPOBKH MPH cpabaThIBAHUH 3AIIUTHI . 1
OT NOHMW)KEHHOTO HANPSHKCHUS! TUTAHUS
ITapameTpsbl BX010B/BbIX010B YIPaBJeHHA
HanpsokeHnue ynpaBieHUst BBICOKOTO YPOBHS B 9 15
HanpspkeHue ynpaBieHHs] HU3KOTO YPOBHS B 0 2,4
Bxonnoe COMPOTUBIICHUE BXOJIOB ynpasienus | o 10
WHBEPTOPOM
BxonHas EMKOCTh BXOJIOB yIpaBIEHUSI HHBEPTOPOM HO 1
HanpspkeHne cTaTyCHBIX BBIXOJI0B B 20
Tok Harpy3KkH CTaTyCHBIX BBIXOJIOB MA 20
OcTraTo4yHOE HAPsHKEHUE CTAaTYCHBIX BBIXOJOB B 0,2 ITpu | =20 MA
ToOK Harpy3Ku KOHTPOJIBHBIX BBIXOJIOB MA 0,1
BrixogHass EMKOCTh KOHTPOJIBHBIX BBIXOIOB HOD 1
Eﬁ;}; :OJ‘IHBI, UCTIONb3yeMast TIpH Tiepeade u mpuemMe - 660 Tins er. «By
PaccTosiHue nepenadn cTaTyCHBIX CUTHAJIOB M 25 Jns ucn. «By
BpeMenHbIe napamMeTrpbl
Bpemst 3a1epK1 BKITFOUEHHS BXOJI-BBIXO]] MKC 5
Bpewmst 3a1epKKH BBIKJIIOYEHHUSI BXOA-BBIXOJT MKC 2
JIIMTENBHOCTE «MEPTBOT0» BPEMEHH HA NEPEKII0YCHUE MKC 3
3anepxKa cpabaThIBaHUS CTaTYCHBIX BBIXOIOB MKC 3
MaxkcuManbHas paboyasi 4acToTa k[ 20
ITapameTpbI 3aIMTHI 0 HEHACHIIEHUIO
HanpsioxeHue cpabaThIBaHUs 3alIUTHI IO HEHACHIIIIEHUIO B 6
3ajeprkka cpabaThIBaHUS 3aIIUTHI IO HEHACKHIIICHUIO MKC 2
JUTUTETbHOCTh MJIAaBHOTO aBAPUIHOTO BBIKIIOYECHUS MKC 2
JInTenbHOCTh OJIOKUPOBKH NP cpabaThIBAHUU 3aIIUTHI . 1
110 HEHACHIIEHHIO
ITapameTpsl 3alIMTHI 10 TOKY
Tok cpabaTbIBaHUS 3aIIUTHI A 300 Jlna xaxcoro
MOJTYJIS

3aseprkka cpabaThIBaHUS 3aIUTHI IO TOKY MKC 10 ITpu 1=720 A
JTUTensHOCTh OJIOKMPOBKU TpU cpabaThIBaHUM 3alUThHI c 1
10 TOKY
KoadduumeHT nepegaun BeTUYUHBI TOKA HA BBIXOABI «I» A/B 50
IllnanasoH BBIXOJHOT'O KOHTPOJIBHOTO HANPSKEHUS BBIX0/1a B 10 10
«I»




Oxonuanue Tadaurs! 4.1

Hopma napamerpa
HaunmeHnoBaHue nmapamerpa En.msm.| He TR He IIpumeyanue
MeHee " | 6oaee
ITapameTpsl 321U THI 110 HANIPSIAKEHUIO
Hanpsoxenne cpabaTbIBaHUs 3aIUTHI B 800
JuTenbHOCTh OJIOKUPOBKU IIPU CpabaThIBAHNUU 3AILUTHI c 1
110 HAPSOKCHUIO
Koa(bQ)I/IuH_eHT nepeaayu BeJIUUMHbl HAPSKEHUS Ha B/B 100
BeIxod «U INVy»
Ilnqnaon BBIXOJJHOI'O KOHTPOJIBHOTO HAIIPSKEHUsI BBIX0/1a B 0 8
«U Inv»
ITapameTpsl 321U THI 110 TeMIlepaType
TemrmepaTypa BKIFOUCHHS 3aIATHI °C 110
TemmepaTypa BBIKIIOUEHUS 3aIIUTHI °C 70
Koa(bQ)HugeHT Tepesiadl  BETMHMHBI  TEMIEPATYphl Ha | o~ p 10
BEIXOX «T INV»
JluariazoH BHIXOIHOTO KOHTPOJILHOTO HAMPSKEHHUS BBIX0A B 0 10
«T Invy»
Tabmuna 4.2 — DnexTpudeckre napaMeTpbl CHIIOBON CXEMBI
Hopma napamerpa
HaunmenoBanue napamerpa Enmsm.| He - He IIpumeyanue
MeHee " | 6osee
ITapameTphbl CHJIOBOI0 KJI04Ya
[TpobuBHOE HaNPsHKEHHUE KOJUIEKTOP-IMHUTTED B 1200
[TocTostHHOE HAaNPsHKEHNUE CHIIOBOH 1IeNTH B 650
IToCTOSIHHBIN TOK KOJIJIEKTOpA A 500 (Cwm. pasznen 6
VIMIybCHBINM TOK KOJUIEKTOpA OT/IEIBHOTO MOJYJIS A 900 [tywm=1mMc
Harmnpshxkenue nachlmeHus B 2,2 [1=500A
ITapamerpsl cHa00epa
EMKoCTh cHa66€pHOro KOHIEHCaTopa MK®D 0,22
HomuHanbHOe MpoOUBHOE HANPsKEHUE OTPaHUUUTEIIS B 1000
HMMnynbcHas MOIHOCTh OIPaHUYNTENS kBt 3
ITapamerpsl puiabTpa
EMKocTh GuiibTpa MKD 9900
MaxkcumanbHOoe MIPUKJIIAIBIBAEMOE MIOCTOSTHHO® B 650
HanpsHKeHUe
MaxkcumanbHoe MIPUKJIIA/IBIBAEMOE UMITYJTbCHOE B 900
HarnpsHKeHUe
JInmuTenpHOCTE caMopaspsiia MUH 3 U=650B
PesynpTHpyroniee COnpoTUBICHUE PA3PSAIHBIX PE3UCTOPOB | KOM 6
ITapameTpbl H30/191UH
[Tpo4HOCTP U3OIISAINH CHIIOBOW CXEMBI OT KOPITYCa, CXEMBI B 4000 | DC. 1 vum
ynpasienus u Bxoga DC/DC-npeobpazoBarens ’
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5 PABOTA U YIIPABJIEHUE

Anroput™ paboThI yripaBieHus 6J0Ka MPeICTaBlIeH Ha pUcyHke 5.1

IN H1
wer [ AanannanAannanannannanAannarnnnnarnnmrrnrmn
GH1__||__ { - - - - _—!
GL1 _,I_!_ - - - =
Ready I
1c
Error DS
Error T
1c r
Error U .
1c I
Error DG
1c —
Errori .
6B
Uce H1 A
+60 C
T
800 B
Uinv
208 N
Us
BOO A e e
A1 1 | 1 —

rae Uce H1 — nageHue HampspkeHUs KOJUIEKTOp-3MUTTep Kimroya H1;
T — TemmniepaTypa oXJaaauTels HHBEPTOPa;

Uinv — cusioBoe HanpshpKeHUE THTAHUSI HHBEPTOPA;

Us — HampspKeHHe TUTaHUS CXEMBI YITPaBICHHS

| — Tok ¢azer «U»

Pucynok 5.1 — Anroputm paGoThl yrnpaBieHus 610ka

bnok pabortaet cnegyromum o06pa3zom (CM. pucyHoK 5.1):

[lpn Hanuyuu cuUrHana TOTOBHOCTH «Ready» BXOMHBIC CHUTHANBI YIPABICHHUS MPHUBOIAT K COOT.
OTIUPAHUIO/3aTUPAHUIO CHIIOBBIX TPAH3UCTOPOB. B ciiyuae Hann4us ypoBHEH «iIor.1» Ha BXoJax yrnpaBJieHUs
000MMH TPAH3UCTOPAMHU MOTYMOCTA — YIIPABJIEHNE TIOTYMOCTOM OJIOKUPYETCs, IPU ATOM Ha pabOTy OCTaJIbHBIX
TPaH3MCTOPOB MHBEPTOpA JaHHAS OJIOKUPOBKA HE BIMSET.

[Ipu BbIXOAE KaKOro-muOO TPAH3UCTOpPA W3 COCTOSIHHMSI HACBIIIEHUS O0ECIEeYMBAETCS €ro IJIaBHOE
aBapuitHOE OTKJIIOYEHHUE C JajbHENIIel OJIOKUPOBKOM paboThl Bcero nHBepTOopa Ha 1 ¢. Bo Bpemst 6110KkMpOBKH
MEePEXOIUT B aKTHBHOE COCTOsTHUE Bbixo «Error DSy, Beixoa roroBHOCcTH «Ready» nepexoquT B HEaKTUBHOE
coctosinue. Yepes 1 c. GIOKMPOBKAa CHUMAETCA, pa3pelaercs paboTa HHBEPTOpA U €CIIU aBapHifHas CUTyalus
MOBTOPSIETCS, TO IIMKJI 3alIUTHl BO3OOHOBIISETCS.

[Tpu mnpeBblieHNH TemmepaTypbl oxjaautens 110 °C (rum.) pabota uHBepTOpa OJOKHpYeTCS U
paspernraercs mociie CHWKEHUsT TeMiieparypst 1o 70 o°c (tumn.). Bo Bpems OJOKHPOBKU NEPEXOIUT B aKTUBHOE
cocrostHue BbIXo «Error Ty, Berxon roroBHOCTH «Ready» nepexonuT B HEakTUBHOE COCTOSTHUE.

[Ipu mpeBBbILIEHUH CHUJIOBOTO HANpsDKEHUs NMUTaHUs uHBepTopa BenmuuuHbl 800 B (Tum.) 3a Bpems
0,01...10 Mc (3aBUCHUT OT HAyaJbHOTO HANpPSDKEHUS W CKOPOCTH €ro HapacTaHus) padoTa HMHBEPTOpa
onokupyetcss Ha 1 c. Bo BpeMs OJOKMpPOBKHM TEPEXOJUT B aKTMBHOE COCTOSIHHME BBIXOA «EIrror Uy, BbIXOn
roToBHOCTH «Ready» mepexoaut B HeakTHBHOE cocTosiHue. Yepes 1 ¢. OJIOKMpPOBKAa CHUMAETCs, pa3peraeTcs
paboTa MHBEPTOpA U €CIIU aBapHUiiHask CUTYyallUsl IOBTOPSETCS, TO LIUKJI 3alUThl BO30OOHOBIISETCS.
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[Tpu npeBbIlIeHHH TOKa JT000r0 Moaysnsa uHBepTopa BenuuuHbl +300 A (Turm.) 3a Bpems 6oiee 10 Mkc
Onokupyetcst paboTa Bcero MHBepTopa Ha 1 ¢. Bo Bpemst G10KHpOBKH NEPEXOAUT B aKTUBHOE COCTOSTHHE BBIXOJL
«Error 1», Beixom roroBHoctd «Ready» mepexoautr B HeakTHBHOE cocrostHue. Yeped 1 c. OnokupoBka
CHMMaeTCsl, pa3pelaercsd paboTa MHBEPTOpAa M €CIU aBapuilHas CUTyallMs IOBTOPSETCS, TO IUKJ 3aIlUThI
BO300HOBIISETCS.

[Ipy ymeHbLIEHMH HaNps KEHUs MUTaHMS CXEMbl yIpaBlleHUs Hibke nomyctumoro (21 B) paGora
MHBEpTOpa OJOKHpYeTCsl M BOCCTaHABIMBAaeTCs depe3 | cC. Mocie AOCTIKEHHS HAINpPSDKEHHUEM MHTaHUS
paspenéHHOro ypoBHs. Bo BpeMs OJOKHMPOBKM IEPEXOAUT B aKTUBHOE COCTOSIHHE BBIXOH «Error |», Bbxon
roToBHOCTH «Ready» nepexoauT B HEAKTUBHOE COCTOSIHUE.

Buumanmue! [Ipu paspadorke ajaropurMma ynpapjieHusi 6JJ0KOM He00X0AMMO YYUTHIBATh, YTO MPH
cpadaTbIBaHUU JIIO00H 3aIMTHI TPAH3UCTOPbI HMHBEPTOPA IMEPEKJIIYATHCS He OyayT M Iocie
nepe3anycka MHBepTopa (mocje CHATUS OJJOKMPOBKH) H0JKHBI ObITh 00eceYeHbl YCJI0BHSA CTAPTOBOIO
COCTOSIHUSI AHAJIOTUYHbIE WM 0JIM3KHe K PeKUMY MEePBOHAYAIBHOIO 3a1yCKA.

YnpapneHue 6J0KOM OCYIIECTBIISECTCS C TTOMOIIBIO CIEAYIONUX BHIBOIOB:

«IN H1», «IN L1», «IN H2», «IN L2», «IN H3», «IN L3». Bxoasl ynpaBiaeHusi cooT. KIr04amMu
unBeptopa. Jns mpoBogHoro ympamienus (uch. «[I») oTmupaHui0 TpaH3HCTOpa COOT. YPOBEHb <JIOT.1»,
3anupaHuio — ypoBeHb «ior.0». Jlns ympaBiaenuss mo BOJIC (ucn. «B») ornupanuto TpaH3uCTOpa COOT.
3acBETKa ONTONPUEMHHKA, 3aITUPAHUIO0 — OTCYTCTBHUE 3aCBETKH ONTONPUEMHHKA.

«Ready». CrarycHblif BBIXOJ CHTHaJa TOTOBHOCTH. CHUTHAJI TOTOBHOCTH TOSBISCTCS MPH OTCYTCTBHU
cpabaTbIBaHMsI BCEX 3alTUT OJIOKA U CHUMAETCS TP CpadaThIBAHUU XOTS Obl OJTHOM 3aIUThL. | OTOBHOCTH COOT.
OTIUPAHUE TPAH3UCTOPA (OTKPBITHIH KOJUICKTOP [is UcI.«[1») uiau cBedeHue onronepeaaTdynka (st uci. «By).

«Error DS», «Error I», «Error U», «Error T», «Error DCy». CraTycHble BBIXOZbI 3alIUTHI 10
HEHACBIIICHHIO, 3aIIUTHI 110 TOKY (ha3, 3aIUTHI 0 HAPSHKEHUIO HHBEPTOPA, 3AIIUTHI I10 TEMITEpaType, 3aIlUThI
OT TOHWIKEHHOTO HampspKeHUs nmuTaHus cooT. s uch.«Il» BBIXOJBI MPEACTaBISIOT COOOM TPaH3UCTOPHI
(OTKPBITBIN KOJUIEKTOP), KOTOPBIC OTIHPAIOTCS NpH cpabaThIBAHHHM COOT. 3amMTHL. J[ims ucm.«B» BBIXOIBI
MIPEJICTABISAIOT CO00M ONTONMEPEATIUKH, TSI KOTOPBIX CpadaThIBaHUE 3alTUTHI COOTBETCTBYET 3aCBETKE.

«l Un, «I V», «l Wy, «T inv», «U inv». AHaoroBsie BBIXOIbI TEKYIIET0 ToKa (azbl «U», TeKymiero
Toka (a3el «V», Tekymiero Toka ¢asbl «W»», Tekyliel TeMmrepaTrypbl OXJIAIUTENs, TEKYIIEH aMILTUTYIbI
HaNpsDKCHUS TIUTaHUS MHBEpTOpa cooT. Ilepenaromas 3aBUCUMOCTh — JIMHeWHas. Ha BBIX0/IaX yCTaHOBJICHBI
RC-punpTper 510 OMm / 1000 nd; Bo n3bekaHne HEKOPPEKTHOTO CUUTHIBAHUS MH(OPMAIINH C JaHHBIX BBIXO/I0B
HE PeKOMEHYeTCs MX Meperpy3ka M YyCTaHOBKA HATPY309YHBIX PE3UCTOPOB.

J71st aHamorOBBIX BBIXOJIOB TOKA (ha3 mepenaércs BeIMYMHA CYMMapHOTo TOKa yepe3 00a MOIyJsl.

«GNDy. O6mmuii nieried yrpaBieHHs.

«+Us». Bxox moakiouenus «+» nutanuss DC/DC-npeobpazoBaresist 1 BEHTHIATOPA.

«-Us». Bxon nmoaxmouenus «-» nuranus DC/DC-npeoOpa3oBarens 1 BEHTHISTOPA.

Bxox DC/DC-npeobpa3oBarelisi ralbBAaHHYECKU pa3Bsi3aH OT CHIIOBBIX IIENEH W IIeTei ynpasieHus (0T
«GNDy) npounoctsio He MeHee 4000 B (DC, 1 mun).
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6 CHJIOBBIE BbIBO/IbI

«tU», «-U». BpIBOabl MOAKIIOUEHHUS CHIJIOBOTO IIOCTOSSHHOTO HANpPSDKEHUS MHUTaHUS HHBEPTOPA.
JlonmyckaeTcsi TMOAKIIOUEHHE TPEX(PA3HOTo MyJbCHPYIOIIETO BBIIPSIMICHHOTO HampsbkeHus. K BbIBomam
MOJIKIIIOUEHBI (PUIBTPYIOLINE KOHIEHCATOPHI ¢ pe3ynbTupyomeid EMKocThio 9900 Mxd, napanienbHO KOTOPbIM
YCTaHOBIICHBI PA3PSAIHBIC PE3UCTOPHI PE3YIBTUPYIOUINM CONPOTHBIeHHEM 6 KOM. J[nmuTenbHOCTh camopaspsia
¢dbunpTpa HEe Oosiee 3 MUH.

B mpornecce sxcmryatanuy Heo0X0AuMo 00eCIeYUTh IUTABHBIHN 3apsa (GUIBTPYIOMIMX KOHEHCATOPOB.

He nonyckaercs skcrnyartanus GuibTpa B UMITYJIECHOM PEXUME.

«U», «V», «\W». BbIBOBI MOJIKIIOYEHUSI HArpy3kd HHBEpTOpa. MakCHUMaJbHBIH TOK MOTPEOICHHS
Harpy3ku — 500 A Ha unBeptop u He O6ojyee 300 A Ha ¢azy npu yacToTe KoMmMyTanuu He Oosiee 1 k'l u npu
TEMIIEpaType OKpyXKarolel cpensl He Oonee 25 oC. [Ipy yBenWYEHWHM YACTOTHI KOMMYTAIMH ¥/WITU
TEMIIEpPaTypbl MaKCHMaJbHO-IOMYCTUMBIH TOK HHBEpPTOpa CHUXKAeTcsi. B 3aBHCUMOCTHM OT YacTOThl U
TeMIepaTypbl MAKCUMAJIbHBIM TOK YMEHBIIAETCS Ha BEIUYHHY KOI((HUIIUEHTOB COTIacHO pucyHkam 6.1 u 6.2.

1.2 1.2 T
1 1 1
08 0.8 -
S06 + €06 1
= =
04 + 0.4 -
02 0.2 -
0 f 0 } } f
20 40 60 80 1 5 10 15 20
t, °C f, klMy

Pucynok 6.1 — ITonpaBounblit koaddurment Kr toka  Pucynok 6.2 — I[TonpaBounsiii koadduinent K Toka
OT TEMIIEPATYPHI OT YaCTOTBI

Takum 00pa3oM, lyaue = Kt X Ke X lyou, TH€ lyaxe — MaKCHMaJIbHO-IOMYyCTUMBIA TOK WHBEPTOpa B
KOHKPETHBIX PeXHMax dKCIUTyaTaluH, o, — HOMUHAIBHBIN MaKCUMAalIbHBIN TOK nHBepTOopa (500 A).

Hampumep, 070K 3KCIUTyaTHpyeTCs NPH TeMIIepaType OKpykaromend cpeast +40 °C, gacrora LLINM-
curHana coctasnusger 10 kI'1, Torga Tok nHBEpTOpa TOMKEH OBITh He 00Jee |y = 0,7 x 0,5 x 500 = 175 A.
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7 YKA3ZAHUSA DOKCIUVIYATAIIUN

IToncoenunenue k 010Ky

VYnpapisiomuye BbIBOABI IPEIHA3HAUYEHBbl I MOHTaXa B alapaType C IOMOIIBIO Pa3bEMHBIX
COC[[I/IHI/ITGJIGI;'I. CuItoBBIE BbIBOAbI MNPCAHA3HAYCHBI JId MOHTAaXa B allllapatypc € IIOMOIIIbIO BHHTOBBIX
coeauHenuii M8. Ilpu noakIOYEHHMH CHIIOBBIX IIPOBOJHHUKOB HE JOIYCKaeTcs HM3ru0 BHIBOJOB OJ0Ka U
NPUWIOKEHUE W3rHOaoLIero W/WIN KPYTSIIET0O MOMEHTa B IIPOLEcCe AKCIUIyaTalldH, HE MJOIYCKaeTcs
UCIOJIb30BAHUE BBIBOJIOB B KAUECTBE OMOPHBIX 3JIEMEHTOB KOHCTPYKIIHH.

YcranoBka 0J10ka

bnok kpenutcs B anmaparype Ha J000€ OCHOBaHHE U B JIFOOOH OpPHEHTAIlMU C MMOMOIILI0 BUHTOB MO.
YcranoBka 0JI0ka HE JOHKHA MPEMSATCTBOBATH JIOCTYITY BO3AyXa K BEHTUJISATOPY OXJIAXKIACHHS, OJIOK CleayeT
pacmojarath TaKuM 00pa3oM, 4TOOBI MPEAOXPAHUTh €T0 OT JOMOTHUTEIHLHOTO HArPEBa CO CTOPOHBI COCEITHUX
aneMeHToB. He momyckaercs Hamuuue psiioM ¢ OJIOKOM 3JIEMEHTOB, CIIOCOOHBIX MOBPEAUTH WM 3aCTOIIOPUTH
BeHTI/IJISITOp OXJIAKACHUA.

B mporiecce skcmtyatanuu 010K 06513aTeIbHO J0JKEH ObITh 3a3eMJIIEH.

TpeboBaHusl IKCIIyaTALNH
EJIOK JOOJIDKCH E)KCHJIyaTI/IPOBaTI)Cﬂ B KIIMMATUYCCKUX YCJIOBI/UIX yKaBaHHI)IX B Ta6JII/II_I€ 71

Tabmuna 7.1 — Knumatudeckne ycaoBHs SKCIUTyaTaiuy OJI0Ka

MakcumanbHO€e 3HaUeHUE
XapakTepuCTHKa, ITpume-
HaunmenoBanue BB® (nnama3oH BO3MOKHBIX
€IMHULIA U3MEPEHUS . yaHUe
U3MEHEHUN)
[ToBbIIEHHAs TEMIIEpaTypa Cpeabl Pabogas, °C + 80
ITpenenbuas, °C +85
[TonmxeHHas TemnepaTypa cpezbl Pabouas, °C MHHYC 25
patypa cp ITpenensuas, °C munyc 40
TemnepaTtypa XpaHeHHS U [ToBermenHast remneparypa, °C | + 80
TPaHCIOPTUPOBAHUS [MoumxeHHas temneparypa, °C | MUHYC 25

TpeboBanusi 6€30MaACHOCTH

1
2

3

~

PaboTa ¢ 6;10KOM J10J1KHA OCYILECTBIIATHCS TOJIBKO KBATH(DUIIMPOBAHHBIM IIEPCOHATIOM.

He npukacarbcs K CHIIOBBIM BbIBOJIaM OJI0Ka MPU MOJAHHOM HaNpsHKEHUH MUTAHUS, JaxXe ecllu
Harpy3ka u yInpapJeHHEe OTKIIOUYEHBI.

He noncoenuHATh U HE pa3belIUHATH NMPOBOJHUKU M COECIUHUTENM, KOIJa HAa CHJIOBBIE LIENH
0JI0Ka 10/1aHO MTUTAHUE.

[Ipu npoBeeHNH Kakux-Inbo onepanuii ¢ 6J0KoM cieayeT yOeauThCsl B TOM, YTO KOHAEHCATOP
(GWIBTpa NOTHOCTHIO pa3psKEH.

Buumanue! Kacanue 3apsizkeHHOro (puIbTpa MosKeT NPUBECTH K JIeTAJIBLHOMY HcXoay!

[Monkmrouate mryn ocuuuiorpada M Jpyroro M3MEpUTENBHOTO OOOPYAOBAaHUS TOJIBKO MOCTE
CHSITUSI CUJIOBOTO HAIPSDKEHUS U pa3psizia EMKOCTH (PUITBTpA.

He pa30upate u He nepenensiBath 0s10K. [Ipyn HeoOXoauMoCcTH U3MEeHEeHHs O6J10Ka 00palaThes K
IIPOU3BOIUTEITIO.

bi1ok 10JKEH 9KCIUTyaTUPOBATHCS TOJIBKO IIPU HAJIMYUHU €T0 3a3€MJICHHUS.

He notparmBarbcst n0 oxmagurens, IMIMH WIM Pa3psIHBIX CONPOTUBIEHUM, ITOCKOJIBKY HX
TeMIIepaTypa MOXeT ObITh 3HAUUTEITLHOH.

8 TABAPUTHBIE U IIPUCOEJIUHUTEJIBHBIE PASMEPbBI

["aGapuTHBIC U IPUCOCIMHUTENIBHBIE Pa3Mephl OJI0Ka MPUBEACHBI Ha pUCyHKe 8.1

14




! E MS8x25
T

334%1

: |
| |
i !
e *
~e
33 | | E
= | ! h
1 A
4202 =
- 482 -
T 3
— il AJ
e e (l— -—3 CR @
k- —ch }‘—|
1 [
|
== e o
-b-- — |W"W' ) E -
L ® 3 = 5
: o
-
T == |0 #
N7 I g A\
O —- ] )
A |l
y V7 EII = T
| - s A
=% # |} |
o || jet = !
“ : ~
N E=E=E==: A 3 ;
- bre] &
[ea o |[& ~ NEERRERE
// Fant 1
L 7 =
A1 I —T—) :
A 3 — -GI-
A3l [ o . :
\ 44— _—
i Y = Riza
3 —lor o
\\
3241 ~ _
3741 —t—3 —F—) ol a2 &
X ° ° - H 4] +
lo-o—lor [0 3= z
5 : O—1
z #
0 ) &= —) "
LB R | — _d_
\ >, ‘_ ‘ 2 ar 5 _’
17 = ' =71
um!_' ] 2 BRI
2241
o e et B31-S0- 2L

Macca ne 6omnee 37 kr
Pucynok 8.1 - 'aGapuTHBIC U IPUCOCTUHUATEIBHBIC pa3Mephl OJIOKA

15



9 CBEJAEHUSA O IPUEMKE

biok cootBeTcTBYEeT K/

3aBo/ICKOI HOMEP JlaTa u3roToBiieHUs

Mecto mng mramna OTK
10 TAPAHTHUU NPEAIIPUATHUA-U3TOTOBUTEJISA

[TpeanpusiTHe-u3roTOBUTENb rapaHTHPYET cOOTBEeTCTBHE O10Ka TpeboBanusm AJIEN.435744.000 TY
IIPH YCIIOBUU COOJIOICHHUS MTPaBWJI TPAHCIIOPTUPOBAHUSI, XPAHEHUS, MOHTaXKa U IKCILTyaTaliu.

lapantuitaeiii cpok — 2,5 roja ¢ gaThl U3TOTOBICHUSI.

["apanTuiiHbIiA CPOK XpaHEHUS — 2 rofia ¢ AaThl U3rOTOBJICHUS.

['apaHTUHBIN CPOK SKCIUTyaTallud — 2 TOJAa C JaThl BBOJA OJIOKa B SKCIUTyaTallMI0 B Ipeenax
rapaHTHITHOTO CPOKA.

11 PEKOMEHJALIMH MO YTUIN3ALIAU

Yrunuzaumst wusnenust (MeperviaBKa, 3aXOpOHEHHE, Iepenpojaka) MPOU3BOAUTCS B  MOPAIKE,
ycraHoBieHHOM 3akoHamu P®: ot 04 mas 1999r. Ne 96-D3 «O6 oxpane atMmocepHOro Bo3ayxa», oT 24 UroHsS
1998 1. Ne 89-®d3 «OO6 oTX0maX MPOM3BOJCTBA U MOTPEOJICHUS», a TAKXKE APYTUMH OOIIEPOCCHIUCKHUMU U
pPErHMOHAIILHBIMU HOpPMaMHu, IIpaBWJIaMHU, PACHOPSIKEHUSMH U Mp., IPUHATHIMU BO MCIIOJHEHUE YKa3aHHBIX
3aKOHOB.

AO «Qaextpym AB», Poccuss 302020 r. Open, Hayropckoe mocce, 5
Teut. (4862) 44-03-44, daxc (4862) 44-03-48, mail@electrum-av.com, www.electrum-av.com
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