20.02.2020 5M9-400-2-T_u3m.6 H3B.15-20

v AO "SMNEKTPYM AB"

MOAYJIb MOITHOI'O CHJIOBOI'O KJIKOYA 5M9-400-2-T
ITACIIOPT

1 OIIMCAHUE MOAVYJIA

1.1 Moayns momHOTO cuioBoro kiaroda SM9-400-2-T (manee — MOAY/Ib) B METAILJIOTIACTMACCOBOM
KOpITyCe Ha OCHOBE KPEMHHUEBBIX AMUTAKCHAIbHO-TNIAHAPHBIX MOJIEBBIX TPAH3UCTOPOB C U30JIUPOBAHHBIM 3a-
TBOPOM U N-KaHaJOM, U UMEIOIIUN B CBOEM COCTaBe TEMIIEPATYPHYIO CUTHAIMU3AIINIO, PeAHa3HaueH i pabo-
ThI B KJIFOUEBBIX CTAOMIIN3aTOPax, UMITYJIbCHBIX UCTOUHUKAX AJIEKTPOMUTAHUS, B CXEMAaX 3JIEKTPOIIPUBO/A,
yIpaBJIeHUs U KOMMYTallud OOPTOBOM U JIpYro# anmapaTypbl CIEIHaTbHOTO Ha3HAYCHHUS.

1.2 DnexTtpuueckas cxema COCIUHEHUS JIEMEHTOB MOAYJISA, TA0APUTHBIN UepTEK MOy N300paKeHBI
Ha pUCYHKax 1, 2 COOTBETCTBEHHO.
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Pucynox 1 — Dnektpuueckast cxema COeAMHEHUS YIIEMEHTOB MOTYJIs
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Pucynok 2 — ["'aGapuTHbII yepTEx MOy



2 OCHOBHBIE U ITPEAEJIBHO-AOITY CTUMBIE ITAPAMETPbBI

2.1 DaexTpuyeckre mapameTpbl MOIYNsl IpU MPUEMKE U MOCTaBKE JOJKHBI COOTBETCTBOBATH HOPMaM,
MIPUBEICHHBIM B Tabnuie 1.

2.2 DnexkTpuYecKue mapaMeTpbl MOy e, M3MEHSIONIMECS B TeUeHHUE HapaOOTKU U HOPMBI HA HUX YCTa-
HOBJICHBI B Tabnuie 2. OcTalbHble 3JEKTPHUUYECKHUE MapaMeTphl JTOJKHBI COOTBETCTBOBATH HOpMaM, YCTaHOB-

JICHHBIM B Ta6J'II/II_[e 1.

2.3 HpeﬂeﬂbHO'HOHYCTI/IMBIe napaMeTphl U PEKUMBI OKCILTyaTalluu MO,HYJICI;'I JOJIDKHBI COOTBCTCTBOBATDH

3HA4YCHUAM, IPUBCACHHBIM B Ta6J'II/IH€ 3.

Tabnuma 1 — DnexTpuyeckue napameTpbl MOIYJIsl IPU MIPUEMKE U MOCTaBKe

Haumenosanue mapamerpa, equHuLbl | bykBennoe  Buauenue mapamerpa | Temmepary- | IIpume-
u3MepeHuil, (peKUMbl U3MEPEHU ) o003HaUYeHHE He He pa  cpelpbl| YaHue
napameTpa menee | Gomee | Toke,°C
1* [ToporoBoe HarnpspKEHUE 3aTBOP- Usu niop 9 6 +25 1
HCTOK, B (Uss(tn)
2* ConpoTUBJICHHE CTOK-UCTOK B OT- R
KpPBITOM COCTOSIHUH, OM, (RCH'OTK) - 0,004 +25
(Usu= 10 B, Ic = 400 A) DS(on)
3* HauanpHbIN TOK CTOKa, MA
> VR + 85, +
(Usp=0B, Ucy=200 B, npu  Tem- I((I:'HAI)I - 2 8_5’6025’
neparype - 60 °C  Ucy = 160 B) DSS
4* ToK yTeUKH 3aTBOP-HCTOK, HA, I3yt + 85, +25,
- +
(Usu=20B, Usy=-20B) (Iess) °00 °00 - 60
5 IlonHelii 3apsan 3atBopa, HKI, Qs i 3000 + 95
(UgI/I =10 B,UCI/I: 100 B,'c: 200 A) (QG) (TI/IH.)
6™ Bpewmst 3a1epKKU BKITIFOUEHUS t3BKT
’ - 100 +25
HC, (IC = 400 A) (td(on))
7* Bpewms HapacTaHusl, HC, tup
- +
(Ic= 400 A) (tr) 9 25
8* Bpems 3a1ep:KKH BBIKIIIOUEHUS, {31 BBIKT
- +
HC, (IC = 400 A) (td(off)) 255 25
9* Bpews criania, He, (e = 400 A) t(‘t?‘; i 95 +25
f
10 [TocTostHHOE MpAMOE HaIpsKe- Unp i 5 + 95
Hue quona, B, (Usy=0 B,lc=-400 A (Us)
11 Tok nmoTpeOeHus CXeMbl TEMIIe- lnor + 85, +25,
. - 20
paTypHOH CUTHAJIM3aIlul, MA (Icc) - 60
12* TemmepaTypa BKIIOYECHHUS CTa- T
TYCHOT'O CUTHasa Temneparypsl, °C, (%T'BK)H 100 110 +25
(Up=15B) ston
13* TemnepaTypa BBIKJIIOYECHHUS CTa- T
TYCHOT'O CUTHasa Temneparypsl, °C, (C,[T 'Bbﬂ;ﬂ 60 70 +25
(U]'[ =15 B) st.off
14 Ocraro4yHOe HanpsYKEHUE HA BbI-
+85- 4985
Boje «Crarycy, B, lzﬁT'OC)T - 15 85_’6025’
(U= 15 B, Icrmakc = 20 MA) steh
* TIapamMeTpbl, OTHECECHHBIE K YHCITy Ba)KHEHIIINX.
1 Ilpu npyrux 3HaueHHUsIX pabodel Temreparypsl OKpyxaroleii cpensl (B ntuanasone +85 °C u
— 60 °C) BennunHa IOPOroBOro HAIPSHKEHUS 3aTBOP-UCTOK PACCUUTBIBAETCS C YUETOM TEMIIEPATypHO-
ro Ko duuuenra n3MeHeHus nmoporosoro Hanpsokenus: AUsn/AT], paaoro munyc 0,015 B/°C, rae
AU3H — n3MeHeHUe HalpsDKEHHs 3aTBOP-UCTOK, a ATj — M3MEHEHHE TeMIIepaTypbl KpUCTaJlIa.




Tabmuma 2 — DneKTpuvecKre mapameTpbl MOIYJICH, U3MEHSIOIMUECS B IpoIiecce HapaboTKH

HaunmenoBanue mnapamerpa, eau- bykBennoe |3nauenue mapametrpa | Temmepa- | [Tpume-
HUIIBI U3MEPEHUH, (PEKUMBI U3Me- | 0003HAUCHUE HE HE Typa cpe-| YaHue
peHuii) napameTpa MEHee Oonee 1L, Tokp °C
HauanpHbBIN TOK CTOKa, MA, lc HAu i 3 425
Usu=0B, Ucu=200B) (Ipss)
Tabmuma 3 — IlpenenbHO- AOMYCTUMBIE MapaMeTpbl M PEKUMBI  OKCIUTyaTalliM  MOXYJICH TMpH
TOKP =25°C
HaumeHnoBanue mapamerpa, €IUHUIIBI BbykBennoe 3HayeHue napaMmeTpa Pexxum
HU3MEpPEHUI o0o3Ha4YeHue HE HE U3MEPEHUI
napameTpa MEHee 6oee
1 MakcuManbHO-I0IyCTUMOE HAMPSHKEHUE U cHmaxe i 200 Usu=0;
CTOK-UCTOK, B (Upssmax) I=1wMA
2 Hanpsbxenue 3aTBOpP-UCTOK, B Usn -20 +20
(Uss)
3 MakcuManbHO JIOMYCTUMbBINA MOCTOSHHBIN lc wvake _
- 400 Usy=10B
TOK CTOKa, A (Iomax)
4 MakcuManbHO TOMYCTUMBIA UMITYIbCHBIN lctmaxe (ID- i 1200 Usu= 10 B;
TOK CTOKa, A Mmax) = 10 Mc
5 HampspkeHue muTaHusl CXeMbl TeMIIepaTyp- Un 10 20
HOM CHUrHanu3anuu, B (Uce)
6 MakcuMaabHOE HaNpsHKEHHUE BBIBOJIA UcT make i 30 Ui=15B
«Cratycy», B (Ust.max) 1
7 MakcuMaibHbIH TOK BeIBoja «CTaTyc», MA z(le'MaK; - 20 Ug=15B
st.max

3 CBUAETEJIBCTBO O ITPUEMKE

Monynb(n)

3aB.Ne

(

IIT.) COOTBETCTBYET(IOT)

texaudeckuM yciousm AJIEN.435744.164 TY u npusHaH(bI) TOAHBIM(H) TSI OKCILTyaTaI|H.

IIpunsT o n3BemeHno Ne oT
narta
Mecto s Mecrto mig mrammna
mramma OTK TPEACTABUTEIS 3aKA3YNKA
Mecto nns mramna «llepenpoBepka mpon3BeaeHa »
narta

Mecto s
mrammna OTK

MecTo mns mramMmna

MNPEACTABUTECIIA 3aKa34yuKa




4 YKA3AHUMA I10 OKCIUIYATALIMA

4.1 TlpucoenuHeHHE IEKTPUUECKUX MPOBOJHUKOB U KabeJei K CHJIOBBIM KOHTaKTaM MOJAYJEH ocy-
IIECTBIISICTCS C MOMOIIBIO 001TOB M8 M maii0, mocTaBiaseMbIX B cocTaBe u3zaenuii. [1oaKIIOUeHHEe CHIIOBBIX
IIPOBOJIOB JTOJIKHO ITPOU3BOJIUTHCS YEPE3 COEIMHUTENN, UMEIOLNE AHTUKOPPO3UOHHOE MOKPBITHE, OUUILICHHbBIE
OT IIOCTOPOHHUX HacaoeHuU. KpyTaimuii MOMEHT 3aTsKKH pe3b00BbIX coenquHenuit — (3,0 + 0,15) H-m.

4.2 Mopaynu KpensiTcs B anmapaTrype Ha MOHTQKHBIX IUIOCKOCTSIX B JIFOOOW OpPHEHTAIlMU C MOMOIIBIO
BUHTOB M5, 3aTsruBaeMbIx ¢ KpyTsammM MoMeHToM (3,0 £ 0,5) H-m. IIpu MoHTa)ke HE0OX0AMMO 0OeceunBaTh
PaBHOMEPHOCTD MPUKATHUsI OCHOBAHUS MOy K oxyaauTento. C 3TOH LeNblo ClIeyeT BCEe BUHTHI 3aKpYUHBaTh
paBHOMEpPHO B 2 — 4 ipreMa I00YEePEHO, CHava1a paciooKEHHBIE 110 OJHOW JUaroHajly, IOTOM — I10 IPYTrOM.
[Tpu nemoHTaXKe MOAYJISL pAaCKpYUMBaHNE BUHTOB IPOM3BOIUTH B 00paTHOM mopsake. He panee, uem uepes Tpu
Yaca Mocjae MOHTaXa BUHTHI HEOOXOAMMO JIOBEPHYTh, COOIOAAs 3alaHHBIN KPYTSIIUIl MOMEHT, T.K. 4acTb TEIl-
JIOTIPOBOIAIICH MACTHI MO/ IABJICHUEM BBITEKAET, U KPEIUICHUE MOXKET 0ciIa0HyTh. [locie oKkoHYaTenbHOTrO 3a-
TATUBAHUS BUHTOB PEKOMEHAYETCS 3aKPENUTh COETUHEHNE KPACKOM.

4.3 HecunoBble BBIBOJBI MOAYJICH 3aTBOP M YIPABJISIOMINI BBIBOJI UCTOKA MPEAHA3HAYCHBI JI1 MOHTA-
’Ka B anmaparype MaiKoW MM IIPU MOMOLIM pa3beMHBIX coenuHuTeNer. [Ipn MOHTaXke MalKOW MCIOJb3YyeTCs
npunoit [IOC 61 I'OCT 21931-76. lonycTuMoe 4uCo Tepenaek BHIBOJOB MOMAYJIEH MpPH MPOBEACHUU MOH-
TaXHBIX (COOpOUHBIX) omepanuii — 3. PaccTostHue OT KopIiryca MOIyJS J0 MecTa NMaKu — He MeHee 2,5 MM.
Temneparypa naiiku — He Bbiie (+260 + 5) °C. J[nurelsHOCTh MAMKKH OJHOTO BeIBOA — He Goiee 5 ¢. [lepen
IIPOBEICHUEM ITOBTOPHOH MaliKyu HEOOXOAMMO OXJIaJUTh BBIBOJ IO TEMIIEPATyphl TOMELLIEHUSI.

4.4 1lpu ycraHOBKE B amnmapaTypy MOIYjb JOJDKEH ILUIOTHO MpuUierath K Temioorsoay. Konrakrupyto-
1asi IOBEPXHOCTh TEIUIOOTBOJA JOJKHA MMETh IiepoxoBaTocTh Ra He Oonee 10 MKM, OTKJIOHEHMS 1O IJIOC-
KocTHOCTH — He Oosee 0,1 mm. [Inist yimydmieHus: TEIUIOBOro OajlaHCca YCTAaHOBKY MOJYJIEH HAa MOHTaKHYIO TO-
BEPXHOCTh WJIM OXJIAJUTEIh PEKOMEHIYETCSl OCYIIECTBISTH C MOMOIIBIO TerionpoBoasmmx nact tumna KI1T-8
I'OCT 19783-74, niin aHAJIOTMYHBIX IO CBOUM TEILJIONPOBOISALIUM CBOWCTBAM.

4.5 JlomyckaeTcst Ha OJMH OXJIaJUTENb YCTaHABIMBATh HECKOJIBKO MOJYJIE Oe3 JOMOIHUTEIbHBIX U30-
JUPYIOIIMX MPOKJIAJ0K, PU YCIOBUH, YTO HANPSIKEHHE MEXJY BbIBOJAMH Pa3HbIX MOJYyJEH HE MPEBbIIIAET
MUHUMAaJIbHOI'O 3HAYEHUS HAMPSKEHUS MPo00s N30JIALNN KaKJ0TO U3 HUX WM MPU 3a3€MJICHUU OXJIaJUTEs.

4.6 B ycTaHoBkax MOAyJH CIEAyeT pacrojaratb TaKUM 00pa3oM, YTOOBI MPETOXPAHUTh UX OT JOTMOJI-
HUTEJIBHOIO HarpeBa co CTOPOHBI COCETHUX AJIeMEHTOB. [llmockocTr pedep WM MIACTUH OXJIaJuTeNel JOIKHbI
OBITh OPUEHTHPOBAHBI B HAIIPABJIEHUU BO3YIIHOIO IOTOKA.

4.7 Tlpm Bcex pexuMax OHKCIUTyaTalluM MOJIYJs HE JIOIMYCKaeTcsl MpeBbIIaTh MaKCHMaJlbHO-
JOTyCKaeMyIo TeMriepatypy p-n nepexona — 150 °C.

4.8 Moaynu UMEIOT B CBOEM COCTaBE CXEMY TEMIIEpaTypHOH CHUTHAJIM3allMM, KOTOpas KOHTPOJIUPYET
TEMIIEpPATypy OCHOBAaHUS MOJYJS, NMPHU JOCTHXKEHWU TEeMIepaTypbl OCHOBAaHHUS MOZYJSI BEJIUYMHBI, PaBHOU
(100 ... 110) °C, mpoucxoauT BKIIOUYEHHUE CTATyCHOT'O CHUTHaA MO BbIBOAY «CTaTycy», MpeACTaBiIsSIONIEMY CO-
00l OTKPBITHIN KOJJIEKTOp OMMoJisipHOro Tpansuctopa. [Ipu cHrkeHnn TemnepaTypbl OCHOBaHUS MOJYJISl HUXKE
(60 ... 70) °C nporcX0oAUT BBIKIOYEHHUE CTATYCHOI'O CUTHAJIA MO BbIxoay «CTaTycy.

[Tpu monade HampspKEHUS MUTAHUS CXEMBbl TEMIIEPATypHOM CHUTHAIM3allMU MPHU TeMIlepaType OKpyxa-
roteit cpeasl He 6osiee +85 °C u Temmepartype ocHoBaHuUst MoAyist MeHee 100 °C cTaTyCHBIN CUTHAJ IO BBIBOTY
«CTtatycy J0JKeH OBITh BBIKIIFOUCH.

[Tpu OTKJIIOYEHHH W TOCJIEIYIOIIEM BKIIOUYEHUH HAIMPSKEHHs] BHEIIHErO MCTOYHMKA MUTAHUS CXEMBI
TeMIEepaTypHOU CUTHAJIU3allMU U Temieparype ocHoBaHus Moayisi MeHee 100 °C BKIIIOUEHHE CTAaTYyCHOIO CHUT-
Haia «CTaryc)» He IPOUCXOIUT.

Ha pucynke 3 npencrasiena auarpaMma (GyHKIIMOHUPOBAHMS TEMIIEPATYPHOI CUTHAIU3AIMY MOAYJIEH.
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Pucynok 3 — JIluarpamma (GyHKIIMOHMPOBAHUS TEMIIEPATYPHOI CUTHATIM3AINH



CrarycHbIil CUTHAJI TEMIEPATYpPHON CUTHATU3ALMKN PEKOMEHIYETCS MCIOJb30BaTh JUIsl IPUMEHEHUS B
COCTaBe amnmnapaTyphbl B CXemMax Mpel0TBpaIIaoNINX YBEIUYEHUE TeMIIepaTyphl p-n Epexoia CUIOBBIX TPaH3U-
CTOPOB BBIIlI€ MAaKCUMAaJIbHO-OMMYCTUMOTO 3HaueHus: 150 °C, wnu juis peain3aluyd CBETOBOM MHIMKAIUU TIpe-
BBIIIICHUS TEMIIEPATYPHI.

5 TPAHCIIOPTUPOBAHUE U XPAHEHUE

5.1 Tpauncnoptuposanue moayneit mo 'OCT B 28146-89 u 'OCT 23088-80.

Moaynu B ynakoBKe IpeIIpUsiTHI-U3TOTOBUTEIS JOIYCKACTCS TPAHCIIOPTUPOBATH TPaHC-
MOPTOM JIF0O0OTO BHJIa Ha JH000E PAaCCTOSIHUE B YCIOBHUSX, YCTAHOBJICHHBIX JCHCTBYIOIIUMH TPaBUJIAMH TIepe-
BO30K I'PY30B Ha TPAHCIIOPTE JAHHOTO BHJIA. TPaHCIIOPTUPOBAHHUE T10 JKEJIE3HBIM JJOPOTaM
CIIeJlyeT OCYLIECTBIISATh B KPBITHIX BaroHax. TpaHCIOPTUPOBAHUE B OTKPBITHIX JKEJIE3HOIOPOKHBIX
BaroHax, MOPCKUM HJIM PEYHBIM TPAHCIIOPTOM JIOJDKHO OCYILECTBISITHCS B KOHTEHHepax. TpaHcnopTupoBaHue
aBHAI[MOHHBIM TPAHCIIOPTOM — B TEPMETHYHBIX OTCEKAX.

5.2 Xpanenue monynei mo 'OCT B 28146-89 u TOCT B 9.003-80.

Moaynu XpaHsT B YIIaKOBKE IMOCTABIIUKA MM BMOHTHPOBAaHHBIMHU B allliapaTtypy B COCTaBe
00BEKTOB BO BCEX MECTAaX XPaHCHUS, KPOME OTKPBITHIX IUIOIIAI0K, B COOTBETCTBUH C TPEOOBAHUSIMHU

I'OCT B 9.003-80.

6 TAPAHTUU U3TOTOBUTEJIA

6.1 I'apantuu npeanpustus-uzroroutens o 'OCT B 28146-89 u tpeGoBaHusM, IpUBEICHHBIM B
AJIEN.435744.164 TY.

6.2 IlpennpusiTue-U3rOTOBUTENh TapaHTUPYET COOTBETCTBHE KayecTBa MOJIyJell TpeOoBaHUSIM
AJIEN.435744.164 TV, npu cobmtoieHuu noTpeduTeneM yCIOoBHil U MPaBUII XpaHEHUS, TPAHCIOPTUPOBAHUS,
MOHTaKa M KCIUTyaTtanuu, yctaHoBiaeHHbIX AJIEN.435744.164 TVY.

["apaHTHiiHBIA CPOK PABEH MUHUMAIILHOMY CPOKY COXPaHSIEMOCTU U COCTaBJISAET 25 JerT.

IapanTuitnas napa6otka 10 otkasa pasaa 50000 4. B mpeenax rapaHTHIHOTO CPOKa.

["apanTHitHBINA CPOK UCUYHCISAIOT C AAThI H3TOTOBIICHUS TPHOOPOB.

6.3 IIpeanpusTre-u3roTOBUTENb TAPAHTUPYET CBETOHETIPOHUIIAEMOCTh MOTYJICH.

6.4 IlpeanpusTHe-U3roTOBUTENb FAaPaHTUPYET YCTOMUYMBOCTh MOJYJIEH K BO3JIEHCTBHIO aKyCTUUYECKOIO
1IyMa CO CIEAYIOIUMH XapaKTepUCTUKaAMHU:

- nrama3oH yactoT oT 50 mo 10000 I';

- YpOBEHb 3BYKOBOTO AaBieHus 10 170 nb.

6.5 IlpennpusaTHe-U3rOTOBUTENL TapaHTUPYET YCTOWYMBOCTb MOJIYJIEH K BO3ACHCTBHIO CTATHYECKON
nblTH (TIecka) KoHeHTpanuei (5 £ 1) /™.

6.6 IlpennpusTre-u3roTOBUTENb TapaHTUPYET YCTOMYUBOCTh MOAYJIEH K BO3/IEUCTBUIO aTMOC(HEPHOTO
MOHIKEHHOT0 padoyero naeneHus ao 60000 [Ta (450 mm.pT.cT.).

7 PEKOMEHJALINU T1TO YTUJIIM3ALINU

Yrunuzanus uznenus (mepersiaBka, 3aXOpoHEHUe, nepenpojaxka) Ipou3BOAUTCS B MOPSAAKE, YCTAaHOB-
neHHoM 3akoHamu P®D: ot 04 mas 1999r. Ne 96-d3 «O6 oxpaHe atMochepHOro Bo3ayxa», oT 24 utons 1998 r.
Ne 89-®3 «O0 oTxojax MpOU3BOACTBA U MOTPEOICHUS, @ TAKXKE APYTUMHU OOIIEPOCCUNCKUMH U PErHOHAIIb-
HbIMM HOPMaMH, IPaBUJIAMH, PACHOPSLDKEHUSIMH U IIp., IPUHATHIME BO MCIOJIHEHHE YKa3aHHBIX 3aKOHOB.

AO «Quextpym AB», Poccus, 302020 r. Opeiu, Hayropckoe mocce, S
Te. (4862) 44-03-44, paxc (4862) 44-03-48, mail@electrum-av.com, www.electrum-av.com
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