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OTKpbITOE aKLHOHepHoe oBWecTBO
«BcepoccHHCKMit HAYYHO-NCCNBAOBATEeNLCKMH U NPOSKTHO-KOKCTPYKTOPCKUI
HHCTUTYT ATOMHOIO 2HEepreTHyecKoro MawmMHocTpoeHua» (OAQ «BHUMAM»)

St PARIO
B upextop OAO «BHUMAM»

JiueHzuum:

A3-00-006885 (KC) or 17 okrabpna 2007 r.
LO-11-101-3905 oT 12 aexabps 2007 r.
HO-03-101-4013 ot 19 chepann 2008 r.

~~_ B.I. KysHeuos
2008 r,

MPOTOKOJ1 A
Ha CeMCMOCTOWMKOCTb
OB6LeKT ucnbITaHWM HuakoBONLTHOE KOMMNNEKTHOE YCTPORCTEO, BRNIOYaOLLes
(pacuyeta) 11 Tunos obopyaoBaHUA, KIrOTOBNEHHOe B COOTBETCTEBMU C

TUNOBLIMU MOHTEXKHEIMU MHCTRYKLMAMMK, pa3paboTaHHBIMKU
3aBofoM koHuepHa ABB - STRIEBEL & JOHN GmbH & Co. KG

Bua nenbitaHuia, JOKYMEHT Ha IOCT 17516.1-90 'OCT 30546.3-98, F'OCT 16962.2-90,
COOTBETCTBUE KOTOpomy npoBogunuce  HIM 031-01, MHASM-7-002-86, B yacTu ceACMOCTOMKOCTH M
UCNbITaHWs. TpeboBaHWA B YACTH CTOMKOCTU K MEXaHUHECKAM

Bo3peiicTeuam, ANSIIEEE Std. 344-1987

NPOTOKON COAEPXMWT:

Uene atrectaunmu cTp. 2
MeTtoamka ucnbiTaHuik cTp. 3
HcnwiraTencHblie Bo3neicTBUA cTp. 3
PeayneTath! WCNLITaHWA cTp. 4
PeayneTaThl NPOYHOCTHEIX pacyeToR cTp. 4
Jakniovexune cTp. 14
MpunoxeHnn cTp. 1542
Beero nucros 42

SAKNIOYEHUE:

PesynbTaThl aTTECTalMU NONOXKUTENbHLIE.

Hu3koBONbTHOE KOMNMNEXTHOe YCTPOWCTBO, BKNlovawuwiee 11 Tunoe oGopyAoBaHUA, W3TOTOBMEHHOE B
COOTBETCTBUM C TUMOBLIMM MOHTaXHLIMUA WHCTPYKLMAMKM, paspaboTaHHeIMW 3aBO4oM kOHUepHa ABB -
STRIEBEL & JOHN GmbH & Co. KG

cooTBeTCTBYET TpeGoBaHMAM CelCMOCTORKOCTH NpU CeACMUYecKMX BO3AENCTBUSAX WHTEHCUBHOCTLIO
9 6annos (no wxane MSK-64), BbICOTHaS OTMETKA pasMelleHis B 3gaHum +70,0 m BIIOYKTENBHO.

% N.H. MpeuyxuH

3asenylowmin oTgenom ceificmnueckon Ge3onacHocTu f
NPOMBILNEHHLIX 00BEKTOB, 4.T.H., Npogeccop : C.M. Kasnosckuin

3aBeayloLLUMiA TEXHUYECKUM OTAENOM

3asegylowmii nabopaTopueil AMHAMUIECKUX PACHETOB,

A.p.-M.H. T.B. BcToBCKUiA
3aeegyiowmnin naGopaTopueil JUHAMNYECKNX UCTIbITAHNIA, -

K.T.H. * M1.C. KasHoBcKui
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B ncnblTaHUAX RPUHANN yyqacTthe:

OT1 000 «ABb»: Abpamos O.E.
BonoGyes A.B.
OT1 OAO «BHUWNAM»: Bcrosckuia .B.

Kaznosckuid A.f1.
Kaanosckuia 1N.C.

1. OBBbEKT WCMbITAHWUIA (aTTecTaunn):

HuskoBOMNbTHOE  KOMNAEKTHOE yCTPOWCTBO,  BKIIOHaloWee 11  Tunos
obopyaoBaHus, W3roTOBNEHHoe B COOTBETCTBMW C  TUMOBbIMU  MOHTaXHbBIMU
WHCTPYKUMAMY, pa3paboTaHHbIMN 3aB0A0M koHuepHa AbB - STRIEBEL & JOHN GmbH
& Co. KG. Warotoeutens obpasua ans VCHbITaHWI - cepTuduLMpoBaHHbId napTHep
3A0 «eopr SHepro». HKY BbINONHEHO B MeTannuueckux wkadax. Kaxablil wkad Gbin
saduKcupoBaH K Nony aHkepHsIMA GORTaMu, WMUTUPYIOLLMMKN 3akpennenve B
HaTypHbIX ycnosuax. o wn nocne WCNbITaHWA NPOBOAMNOCL  TECTUpOBaHME
pa6oTocrnocobHOCTH yCTPOMCTBA W €ro MEMEHTOB.

AnemeHTbl 060opyaoBaHNA B COCTaBe HKY:

1. MeTannvueckve wkadbl NPOM3BOACTEA 33BOAA ABB - STRIEBEL & JOHN

GmbH & Co. KG

ABTOMATWYECKWN BbIKNIOHATENL CEPUN Emax E2 BbikaTHOro UCMONMHEHUA C
MOTOPHbLIM NPUBOAOM

ABTOMaTUYECKWA BbikNouaTens cepun Tmax T1

ABTOMaATUHECKWIA BbIKITIOHATENb CEPUn Tmax T3
BoiknouaTenb-pasbeAuHnTent cepun SlimLine XR00 ¢ npeaoxpaHuTenaMn

NH 00/gG o
BikniouaTenb-pasbeauHuTent cepun SlimLine XR1 ¢ npepoxpaHuTensmMu

NH 1/gG

7.  BoixnouaTenb-pasbefnHUTENb CEPUN SlimLine XR3 ¢ npefoXpaHUTENAMN
NH 3/gG

8. TpaHcdopmatop Toka ASK

9. TpaHcdopmaTop TOKa ASR

10. TpaHccopmaTop Toka CT

11. Amnepmetp AMT 1Q48

o apw b

2. Lenb ucnbitaHui (aTTecTauun).

e oOfpepeneHve ceiicMOCTOMKOCT  W3genusa  Tipu ceiiCMUYECKMX  Harpyskax
MHTEeHcUBHOCTBIO go 9 6annos no MSK-64 1 BLICOTHOI YCTaHOBKE pasmelleHns B
sgavun go +70,0 m skmounTensHo no FOCT 17516.1-90 »u MOCT 30546.1-98

(pacueTHoO-3KCnepuMeHTanbHbLIM METOAOM);
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e aHanua peaynbTaToB, NONy4eHHbIX B Npouecce nposeaeHua WCNbITaHWl n3aenus v,
B chnyvae Heo6xoguMmocTh, BblAaya pekomengauvii no  obecneyeHuio
CecMOCTONKOCTM.

3. MeTozuMKa UCMbITawmii (aTTecTaumm):

WenbiTaHUA NpOBOAUMANCD COrfacHo:

-TOCT 17516.1-90 WMagenua anNeKTpOTEXHWYECKUE. Q6wue TpeboBaHuAa B YacTH
CTONKOCTM K MEXaHWHECKUM BHELLHVM BO3A/ACTBYIOLIUM daxTopam,

-TOCT 16962.2-90 N3penua aneKkTpoTexHU4eckue. MeToapl UCnbiTaHWiA Ha CTOWKOCTE
K MEXaHWJecKUM BHELUHWM Bo3aeiicTayloWwmnM dakropam,

-TFOCT 30546.1-98 O6wume TpeboBaHus K MalLHam, npubopam 1 ApYrum TEXHUYECKUM
N3genvaM ¥ MeTofbl pacyeTa UX CrnoXHbIX KOHCTPYKUWIA B 4acTy CeiACMOCTOMKOCTL.
-TOCT 30546.2-98 WcnbiTaHus Ha ceilcMOCTOMKOCTb MatluH, npubopos U OpYrvx
TexHU4ecKux vagenuii. O6ue NoNOXeHNA 1 MeToabl UCnbiTaHWiA.

-FOCT 30546.3-98 MeToabl ornpegeneHus celicMOCToWKOCTM MallnH, npubopos M
OpYrvX TeXHUYEeCKUX WSZAEenuit, YCTAHOBMEHHbIX Ha MecTe aKcnnyaTayuu npy mx
aTTecTauum u cepTudUKaLm Ha cencmnIeckylo 6e30nacHOCTb;

- MHAD I-7-002-86 Hopme pacueTa Ha Npo4HoCTb 0GOpyAosaHnA Tpyb6onpoecAcB
ATOMHbIX 9HepreTUYecKUX yCTaHOBOK;

- HM 031-01 HopMbki NpoeKkTUupoBaHNA CeiGMOCTORKMX aTOMHBIX CTaHLUMA;

- ANSVIEEE Std. 344-1987 (Revision of ANSIIEEE Std/ 344-1975). — [pakTvka,
pekomeHpyemasn |IEEE ana aTrectauuu Ha ceiicMocTolkocTs o6opyaoBaHus knacca 1E
(nepBas KaTeropua CeicMOCTOMKOCTH) ANA aTOMHbIX CTAHUWA;

4. UcnbitaTensHble Bo3aehcTeuA

npUHUManucs B COOTBETCTBUM C FrOCT 30546.1-98 Anga  WHTEHCUBHOCTH
semneTpAceHus 9 Gannos no ikane MSK-64 npu BbiCOTHOW YCTAHOBKE W3JEAWA B
anaHum ao +70 m cornacto Mpunoxenus 6 Ta6n. 12, uept 1, 2 FOCT 17516.1-90.

5. YCNOBMA NPOBEAEHWUA NCTBITaHWHA

5.1. cnblTaHus NpoBOAMMNCL B HOPMANbHbIX KNUMAaTUYECKUX YCNOBUAX no
"OCT 15150-69:

 Temneparype Bo3gyxa +25°C
e OTHOCUTEMBHOI BRAXHOCTK Bo3ayxa - 80%
o aTtmoctdepHoe gaenenue - 84 kla (730 mMm pTyTHOro ctonba)

52 Wagenve ©6bino 3acukcUpoBaHO K nony  aHKepHBIMK SonTamu,
WMUTUPYIOLUMMU 3aKpernneHne B peankHbiX yCroBUsAX akcnnyaraluu.

5.3. KauecTBo hYHKLMOHMPOBAHMA M3AENUA OLEHMBANOChL Mo OTCYTCTBUIO UMK
HaNMuMIO CleayIoLMX HapyLWeHMiA ero thyHKLMOHMPOBAHWA A0 U nocne UcnbITaTenbHbIX
BoaseicTBuiA:

- CamMoNpOU3BOSbHbIE OTKIMIOYEHUA MU NepeKntoHeHs peXNMOoB paboThi;

- npeKpalieHue noaadyn HanpsHKeHus;

- HapyweHus cBeToBOW WRANKALWA.

5.4. Ha uagenve 6Gbina sagaHa AMHaMUHEcKas Harpyska 3KBABaneHTHas AnAa
WHTEHCHMBHOCTW 3emneTpAceHws 9 6annos no Lwkane MSK-64 npw BbICOTHOM ycTaHOBKE

Jucm
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pasmeLLeHWss U3enuii ao +70,0 M. [aTtuvk, perucTpupylolnii koneGaHua uspenus,
pacrionaranca B BepXHeih 4acTu W3fenus C Lienbio onpeaeneHns ero coBCTBEHHbIX
4acTOT ¥ AeKpeMeHToB Konebanuii B Hanpasnenusx 0X, OY, 0Z. ,

Ha anemeHTbl obopyacsaHus Wkaca B HanpaeneHuax 0X, QY, 0Z 3apaBanachb
LUIMPOKONONOCHAsl  AWHAMu4eckas  Harpyska, — npeBblllialollan 9KBVBANEHTHYIO
WHTEHCUBHOCTY 3eMneTpAceHnsa 9 6annos no wkane MSK-64 npu BoICOTHOA yCTaHOBKE
pasMeLleHus nagenuii ao +70,0 m.

6. PesynbTaThbl MCNbITAHWUA

6.1. OnpenenceHa pe30HaHCHaA 4acToTa MEeTannoKOHCTPYKLMN u3genusa B
HanpaBneHWW napannerbHoM NULEeBON CTOpOHE u3genuii, Kotopas coctaBnser

11,1 'y, nekpemeHT 2,5% (Puc. 2 npunoxexHua A).

6.2. OnpeeneHbl PE3OHAHCHBIE YacTOTbl METannOKOHCTPYKUWW usaenua B
HanpaBneHun nepneHANKYNAPHOM NMULIEBOA CTOPOHE M3AENUA, HW3LWME u3 KOTOpPbIX
cocTaenalT 7,8 My 12,9 My, aexpemeHT 1,9% (Puc. 4 npunokeHus A).

6.3. OnpeneneHbl Pe3oHaHCHLIe YacTOThi METAIIOKOHCTPYKUMM un3fenua B
BEPTUKANbHOM HanpaBfeHnW, HU3LLNE U3 KOTOPbIX COCTaBNAIT 26,4 Ty, 38,7 lu,
pexpeMeHT 1,6% (Puc. 6 npunoxeHus A).

6.4. OnpegeneHa peakumsa nNpu Bo3feicTBUN ¥ paboTocnocobHOCTb nocne
BO3AEHCTBUA AVHAMUYECKVX HAarpy3okK, co3fasaeMbIX B €ro OCHoBaHUN A0 12,0 m/c?.

6.5. BcTpoeHHble ANeMeHTbI UCNbITbIBANWUCH Ha LLIMPOKOMNOMNOCHbIE
AMHAMUYECKUe Harpy3ku B AnanasoHe 2-45 Tl ¢ yckopeHuem Gonee 100,0 m/c?, uTto
COOTBETCTEOBANIO AMHAMWYECKMM Harpyskam fAns  gemnduposaHus 2% npu
WCTIbITAHUAX W3penuin rpynnkl «B» BCTPOEHHbIX B U3fenusa rpynnbl «A» 1fpm
ceiicMudeckux Harpyskax go 9 6annoe no MSK-64 u BbICOTHOW ycTaHOBKe A0 +70 M no
FOCT 30546.1-98 n FTOCT 17516.1-80 (Puc. 7-30 npunoxenns A).

6.6. MakcumarbHbie YCKOpPEHUS B MeCTax KpenneHus KOMINEeKTyolmx n3genui
onpeaeneHbl NyTem Mcnonb3oBaHWus CNEKTpos OTBeTa 5% pna MP3 9 6annoe, oTMeTKa
+70,0 m.

6.7. MonyyeHHble CreKTpbl OTBETa ANS 3a/laBaeMbiX Ha BCTPOSHHLIE 3NEeMEHTD
AMHaMuYeckux Harpyaok (puc. 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30 npunoxeHun
A) B pae CnyyaeB 3HaYMTENbHO, B 2 W Gonee pas, NpesbiLLAOT TpebyeMblid CnekTp
oTBeTa, cornacHo fMpunoxenus 6 Tabn. 12, yept 2, FOCT 17516.1-90.

6.8. B pesynbtate NPOBEJEHHLIX MCMbITaHW MOXHO KOHCTaTMpoBaTth, HTO
MCTIbITATENbHBLIE HArpy3kM COOTBETCTBOBANM Harpyskam mno n.4, npu 3ToM
OTCYTCTBOBANM HapylleHus (PyHKUMOHWPOBaHWA W3aenusl ykasaHHbieé B M. 53 wm
MexaHuJeckue aedopMaLvn.

7. PesynbTaThl NPOYHOCTHLIX pacyeToB

7.1. cxoaHble AaHHblE ANA pacveTa Ha celACMOCTOMKOCTb.

7.1.1. OnncaHue KOHCTpyKumy. PacyeTHas mogernb

O6umit Bug HKY nokasaH Ha pwuc.7.1.1. HKY npegcrasnser coboin
METarNOKOHCTPYKLMIO, COBPpaHHyIo W3 CHOXHbIX Mpodunedl, COGAMHEHHbIX MEXAY
coboin Bontamw. HKY cocToUT M3 ABYX 4YacTeW, Kakaas U3 KOTOpbIX 3akpenneHa Ha
He3aBMCMMOM Liokone. Kaxablit Lokonb KpenuTca K 6eToHHOMY OCHOBaHWIO aHKEPHLIMU
Wwinunbkamu. B nesoii 4acTu Wwkada pacnonaraeTcs aBTOMATMYECKWA BbiknouaTenb.

Macca wkada ¢ obopygoBaHuem pasHa 670«xr, B TOM uucne macca
aBTOMaTUYeckoro Bbiknioyatens cepuv Emax E2 — 78 kr, obopyaosaHus — 48 «r,

Aucm
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Kapkaca neBoro wkada — 57,5 kr, kKapkaca npasoro wkaca — 67,5 Kr, MeaHbIX WkH —

140 Kr.

KperuieHne Lokons
npvBapKoW K 3aknan

KpenneHue wkadpa K uLoKOnto ocywecTenseTcs GonTamu M12 (8 wr.),
K OCHOBAHMIO — AHKePHbIMW LWNWNbKaMW M12 (8 wr.) nmnbo

coctaenser ao +70 m.

HbiM geTansAM. OTtmeTKa pasMmelleHns B 3gaHvun NO BbICOTE

Puc. 7.1.1 — O6wwmis Bua HKY
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[ns obecneyenunsn ceiicmocTorkocT HKY TpebyeTcs paccuuTaTh HeoOXoaUMBIN

pasmep CBapHOIO LUBa B CIy4ae NpUBapKy LIOKONA K 3aKNafHbIM 3rieMeHTamM, a Taioke

KpenneHue aBTOMaTUMECKOro BbikniouyaTena cepun Emax E2 K MeTannoKoOHCTPYKUUK

wkada.

CornacHo pekomenaaumsam Hopm NHAD I'-7-002-86 n TOCT 17516.1-90 pacyer
Ha CeCMOCTOMKOCTL NPOBOAUICA NMHEAHO-CNEKTPanbHbIM METO40M.

PacuetHada Mogenb npeacTaBnsAeT cobol CTepXXHEeBYKD CUCTEMY C MacCOoW,
pacnpeaeneHHo No anemeHtam (puc. 7.1.2).

Pacyer npoBoAuncA C WCNONb30BAHWEM MHOIOUENEBOTO YHUBEPCANbLHOIo

nporpaMMHoro komnnexca CAN 2.2,

™

SANNA )

=2

1 — aBTOMaTU4ECKUiA BbiknoYaTernb cepuy Emax E2; 2 — yokonb; 3 — yanbl Kpennenus
LIOKONA K pame; 4 — y3nbl KpenneHus LOKONs K aHkepHbiM GonTam;
5 — yanbi KpenneHusa asToMaTUHECKOro BeikniovaTens cepum Emax E2 k pame wkada

Puc. 7.1.2 — PacyeTHas cxema

flucm
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7.1.2. PacueTHbIit aHanu3 AUHaMU4eCcKUX xapakrepucTuk

PeaynbTathl pacyeTta 4actoT cobCTBeHHbIX konebaHnwii npeacTaBneHbl B
tabnuye 7.1.1. AHanua pesynbTaToB pacyera nokasan xopollee cornacoBaHue c
pesynsTatamn AVHAMUYEcKuX WCbITaHwi (cm. Mpunoxenue). Huswas pacyeTHan
yactoTa cobcrBeHHbIX konebaHuit coctaBuna 7,8 'y n obycnoeneHa konebaHnAMU
KOHCTpyKUuM Bons ock y. Ha puc. 7.1.3 aaHo rpagpuyeckoe npeacraBneHne YeTbipex
HU3LLIMX hopm coBCTBEHHbIX KonebaHwid.

Tabnuua 7.1.1
PeayneTathl pacyeTa 4acToT U popm cob6CTBEHHbIX Konebanwi Lkadga

No YacTtoTa
. - XapaxkrepucTuvka
cobCcTBEHHOM korieGaHuiA, . .
hopMbl ry cobcTBEHHO| thopMEI KonebaHuin

1 7.8 KonebaHnwsa koHCTpYKUMU Wkadha BAONL OCK ¥

2 10,1 KoneGaHusa KOHCTpYKUUM LuKada BAOFb OCK X

3 11,5 KonebaHua KOHCTPYKUMM LIKagha BOKPYT ocu Z

4 273 KonebaHwa 3nemMeHTOB KOHCTPYKUMK LUKada

' BAONb OCU Z

7.1.3. PesynbTaThl pac4eta Ha CEMCMOCTOMKOCTb

B kayecTBe KpUTEPUEB CEHCMOCTOMKOCTM MPUHATHI OLeHKa npodHocTu Hontos
M12 kpennenus wkacda K LOKOMNO, aHkepHbix wrunex M12 kpenneHusa uokonsa K
ocHoBaHuio. TpebyeTcs paccuuTaTe HEoOXoauMbIA pasmep CBapHOro wea B cniyvae
NpuMBapKM LUOKONS K 3aKNagHbiM 3NeMeHTaMm, a Tawkke pasmep Oonta kpenneHws
aBTOMaTU4YecKoro BelKniodartens cepun Emax E2 k METanNOKOHCTPYKUMK LUKada.

B peaynsTaTte pacyeta nonyvyeHo pacnpefeneHue ycunuii B aneMeHTax Lkaca
OT ceiicMUYEecKoro Bo3gecTBUA O4HOBPEMEHHC MO OCAM X, ¥, Z (puc. 7.1.4-7.1.6).

MakcumanbHeie ycunuAa B Hawboriee HarpyXeHHbIX MecTax packpenneHus
COCTaBNAIOT:

- Ha BonT KpenneHna wikada K LLoKonio:

P,=3182H, P,=2127 H, P,=7451H;
- H2 AHKEPHYIO LLMWIBKY:
P, =6008 H, P, =4237 H, P;=14545H;

- Ha Yy3eNl KpeNnNeHus aBTOMAaTW4ecKoro BbiKNiovaTena cepum Emax E2 «
MEeTanNNoOKOHCTPYKLMK LWKada:
P, =6842 H, P,=3238 H, P, = 1957 H.

Aucm

95.2-03-09

Hanm.

Ne dokym. flodnuce | Jama




ok el

boed el el e el e el i

e el el el ] el

a) Gopma 1 (7,8 I'u)

N

Puc. 7.1.3 — ®opMbl cobcTBeHHbIX konebaHui
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Puc. 7.1.4 — Pacnpegenexune ycunuii Py, (H) B anemeHTax twkaga

OT CefCMU4ECcKOro BO3AECTBUA OQHOBPEMEHHO MO OCAM X, ¥, Z
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Puc. 7.1.5 — Pacnpegenenue ycunuii Py, (H) B anemeHTax Wwkada
OT CeiAiCMWYECKOro BO3AeNCTBUA OQHOBPEMEHHO NO OCAM X, V, Z
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= HAX= §041.0
WIN - 172.7
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T951.7
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Puc. 7.1.6 — PacnpepeneHue ycunui P, (H) B anemeHTax wkada
OT CeNCMUYeCKoro BO34encTByA OGHOBPEMEHHO NO OCAM X, ¥, Z

HomuHanbHoe ponyckaemoe HarpsbkeHue ANA matepuana 6onToB ¥ LUNWMNEK
(CT35X) pasHo: [0),, = 0,5R£0_2 =0,5-590 =295 MnNa.
AonyckaeMoe HanpskeHUWE pacTsXEeHUs npu codyeTaHuu Harpysok HYO+MP3
coctasnset (O )y, =L4[0], =1,4-295=413 Mla.
~ Donyckaemble KacaTenbHble HaMpPsDKEHMA Ccpe3a NpA COYeTaHWM Harpysok
HY3+MP3 pashul (7, ), =0,7[c],, =0,7-295 =206,5 MMa.

OueHum KacaTenbHble HanpsxeHws cpesa (7,), B Gontax M12 kpennenus
LKacha K LIOKOMIO OT CeNCMUYECKOTO BO3AENCTBUA OJJHOBPEMEHHO MO OCAM X, ¥, Z.
MakcumansHoe ycunue cpesa cocTaBnser:
_Ip2, p2 _ 2 2 _
Prax = P2+ P2 =3182% +2127% =327 h.
Takum obpasom, MaKCUManGHbIE KacaTenbHbie HaNpPsHKeHUA cpesa PaBHbI

(z,), = Smax - 3827 _ g4 5
A, 762
zd® 798532
rae A, = 41 = ’4 =76,2 Mm? — nNnoLLagb NonepeyHoro ceveHws Gonta o

HauMeHbLLEMY AuaMeTpy pesbbbl.
OTMeTUM, YTO KacaTenbHble HanpsXeHus cpesa B Bontax oT Harpysok HYD

OTCYTCTBYIOT.
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W3 pesynbTatoB pacyeTa BMOHO, YTO pacyeTHble HanpsxeHus cpesa (7,), B
GonTax M12 kpenneHws wWwkacha K LOKONIO He NpeBbIAT AONYCTUMOW BENUYUHBI
(z4)s = 206,5 MNa.

Yeunue HavanbHou 3aTskkn 6onta M12 coctasuT

B, =4,[c],=762-295=22479 H,
MOMEHT Ha KNikoue Npu 3aTsxKe rack paBeH
M =¢ B, dy=0,37-22479-12-107> = 99,8 Hwm,
rae npusedeHHbld KOhPUUUEHT TPEHMA NpU OTCYTCTBUW CMAasKku MPUHAT COrNAcHO
pekomeHaauuam NMHAD N-7-002-86 ¢; =0,37.

OuLeHUM KacaTeslbHbie Hamnpsbkenus cpesa (7,), B aHKepHbIX wWnunbkax M12

KpenneHua LIOKOMA K OCHOBaHWIO OT CEeNCMUYEeCKOro BO3AEWCTBUS OQHOBpPEMEHHO Mo
OCSIM X, ¥, Z.
MakcuMansbHoe ycunve cpeaa coctaBnseT:

Prax =y P2+ P2 = /60082 +4237% =7352 H.
Takvmm 05paSOM, MaKCHMManbHble KaCaTelnbHbIe HAaNPsXXeHWA cpe3a paBHbl

(z,), = Smax = 352 _ o6 5 g,
A4, 76,2
2 2
rae A, zﬁjl = ”9’253 =76,2 MM? — nnoiagb MONEepPeYyHoro CeYeHUS aHKePHOA

LWNUITbKU 10 HaMMEHbLLIEMY AnaMeTpy peabbbi.

OTMeTnM, UTO KacaTenbHble HaNPsXeHWA cpesa B LUNWAbKax oT Harpy3ok HY3
OTCYTCTBYIOT.

W3 peaynbTaToB pacueTa BWAHO, YTO pacuyeTHbie HanpskeHus cpesa (7;), B
aHKepHbIX LWwnunbkax M12 kpenneMus UOKONA K OCHOBAHWUIO HE MpPEBbLILAT
AONYCTUMOIA BenuunHel (7,), = 206,5 MMMa.

Yeunve HavanbHOW 3aTsKKK WNunbku M12 cocrasuT

Bow =4, 0], =76,2-295 = 22479 H,
MOMEHT Ha Krniove npu 3aTAXKe raek paBeH
M, =¢ B, dy=0,37-22479-12-107> =998 Hm,
rae npuBeAcHHbIR ko3(PULIMEHT TPEHMA NPU OTCYTCTBUMU CMA3kuM NPWHAT COMMACHO
pekomengauusm MHAS I-7-002-86 ¢; = 0,37 .

PaccmoTpuM BapuaHT KpenneHus wkada K OCHOBAHWIO C NOMOLLbIO NpUBapKu
8-10 wWeamu K 3aknagHbIM geTansim.

CymmMapHoe ycunve cpesa Ana oAHoro Hawbonee HarpyXeHHOro CBapHOro LUBA
paBHO

Prax = P2 + P2 + P} =6008% +4237% +14545” = 16297 H.
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Onpepenum pacuyeTHyld OJIMHY CBapHOro LWBa, WCX0As W3 CEeNCMUYecKuX
Harpy3oK W OONYCKaeMOro KacaTenbHOro HampsXeHWs Ans ceapHelX weos — 98 MlMa
(maTepwuan: anekTpod 342):

Prox 16297
I, 2 = =48 MM,
0,76z,] 0,7-5-98
roe 6= 5 MM - KaTeT CBApHOrO LUBA, NPUHATLIA paBHBIM TOMLUMHE SNEMEHTOB LIOKONA
wkadya B MecTax KpenneHus.

MNpoekTHast ANMHA OAHOrO CBapHOrO LWBa C YYETOM BO3MOXHOIO HenpoBapa

cocTaenseTr

l=lp+25=158+2-5=53 MM.

Takum ofpasoMm, B chyyae KpenseHusi LWkada K OCHOBAHUID C MOMOLLbLIO
ApUBaPKW K 3aKnagHbIM AeTanam 8-10 LuBamMu HeobBxoauMaa oNWHAa Kaxkaoro CBapHoOro
WBa cocTaBnseT 48 MM ¢ KAaTeToM Laa 5 Mm.

Onpegenum  Tpebyembiii  anameTp OONTOB KPEenneHust asTomaTU4eckoro
BbIKMiowaTena cepun Emax E2 k MeTannokoHCTPYKLMK Wwikacha U3 yCroBUiA NPOYHOCTH
Ha pacTaXeHue un cpes.

Ycnosue NPOYHOCTH Ha pacTsiKeHNe Npu codeTaHnn Harpysok HYS+MP3 umeer
BUR

@y = L2 <14001,,

w
rae By, = 4, [0),, — ycunue navanbHoit 3atsbkkn 6onra, Pz = 1957 H — makcumansHo

BO3MOXHOE NPOAOMNLHOE Yeunne Ha oauH 6onT ot celicMuuecknx Harpysok MP3.
Torpa ycnosue Npo4HOCTN Ha pacTsKEHUE NpUHUMAaET BUA,

P
O )mw = A_z <0,4[0],.

w

1P 41957
oTkyaa cnegyet d; 2 |——%——=,—— ——=4,6
YRR CTSRIET 41 \/n-o,4[a]w \7-0,4-295

W3 ycnoBua npovHOCTM Ha cpes B Haubonee HarpyXeHHOM ysne KpensieHus
aBTOMaTUYECKOro BolKNoYaTens cepun Emax E2 oT AedCTBMA MakCcHManbHOro ycunus

CPe3a Py =4 P2 + P2 =68427 +3238% =7570 H umeen:

4= WP _ [4:7570 oo
n(z;), \=-2065

Takum o6pasom, KpenneHme aBTOMATUYECKOrO Bbikniodarena cepwu Emax E2
AOJIKHO BbIMOMHATLCA C NOMOLLLID JeTbipex 6onToB M10 ¢ HapyXHbIM AuameTpom

dy =10 MM, ¢ HauMeHbMM auameTpom peabbbl d) =8,16 MM U nnowapbo

nonepevyHoroe ceYyeHunA no HaUuMeHbLUEMY AunaMeTpy peabﬁbl
2 2
zd{ 7 816
A,=""L=""r"=523 um’.
4
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Toraa ycunue HaqanbHOW 3aTtsxku Gonta M10 kpenneHWA aBTOMaTU4ECKOro
BblknovyaTtensa cepun Emax E2 coctasut

B, =4,[0],=52,3-295=15429 H,
MOMEHT Ha KJioue NPU 3aTsXKKE raek paBeH
M, =¢ Py, dy=037-15429.10-1073 =57,1 Hm,
rae npuBegeHHbld KO3ULUMEHT TPEHUA NpyU OTCYTCTBUM CMasku NPUHAT COrnacHo
pekomeHpaumam MHAD -7-002-86 ¢; =0,37.

7.1.4. Bbisog

MposeaeH pacyeT cercMOCTOMKOCTH LiKacda. U3 peaynbraTtoB pacyeTta cnegyer,
4YTO 3NeMeHTbl KpenneHus wkada K LOKOMO U LIOKOAA K OCHOBaHWIO OTBEYaioT
TpeGoBaHUAM CEHCMOCTORKOCTM Npu Bo3aercTeun MP3 9 6annos no wkane MSK-64.
Ona obecne4yeHnss CeWCMOCTOMKOCTH BO3MOXHO KpenneHwe wkacda c foMoLlblo
NPUBAPKK K 3aKnaaHbLIM LWUBAMKY AAUHOA N0 58 MM C KaTeTOM LUBa 5 MM He MeHee YeM B
8-MW TOYKax, KpenneHue aBTOMAaTM4YECKOro BbiKflovaTtens cepun Emax E2 gomkHo
BLIMONHATLCA C NOMOLLLIO YeTblpex 6ontos M10.

3aknioveHue:

PesynsTarthl atTectaumm nonoXxuTenbHbIe.

Hu3KoBONLTHOE KOMMNNEKTHOe YCTPOMKCTBO, BKMiovawilee 11 Tunos obopyaoBaHus,
W3rOTOBNEHHOE B COOTBETCTBUM C TUMNOBbIMA  MOHTZDKHBIMA  MHCTPYKLMSAMM,
pa3paboTaHHbiMK 3aBOAOM KoHuepHa ABB - STRIEBEL & JOHN GmbH & Co. KG
COOTBETCTBYET TpeboBaHUAM CEWCMOCTOMKOCTM TNpu CEACMMUYECKUX BO3OEACTBUSAX
WHTEeHcuBHocTbio 9 6annos (no wkane MSK-64), BLICOTHaA OTMETKa pasmeLleHusa B
3gaHum +70,0 M BKNIOHMMTENBHO.
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Mpunoxenune A. Peaynbtarbl AMHaMUYeCKUX UCNbITAHUA

OKCNEPUMEHT Ne 1: OnpegeneHve co6CcTBEHHbIX 4acTOT U3AENUA.
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HanpaBneHve BO3fEeWCTBUSA X Y y4
Mony4yeHHbIe COBCTBEHHbIE 11.1 7.8:12.9 26,4: 38.7
yactoThl, 'y
[NekpemMeHT Ha HU3LWen 25 19 16
cobcTBeHHOM YacToTe, % ’ ’ ’
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Puc. 1. Akceneporpamma 3aTyxatoLmux konebanuin HKY,
HanpasrieHne ropnsoHTanbHoe (0X)
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Puc. 2. CnekTp coBCTBEHHDbIX 4acToT
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BPEMS, CeK.

Puc. 3. Akceneporpamma saTyxaowmx konedaxuii HKY,
HanpasneHnue ropusoHTanbHoe (0Y)
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Puc. 4. CnekTp cobcTBEHHBIX YacToT
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Puc. 5. Akceneporpamma 3artyxalowux konebanuin HKY,
HanpasneHue BepTukansHoe (0Z)
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Puc. 6. Cnektp coBCTBEHHbIX YacToT
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Puc. 7. Cepus yaapHbIX AWHaMU4ECKUX Harpy3ok, 3afjaHHbIX Ha aBTOMaTHYECKUIA
BLIKIIOYaTenb cepun Emax E2. HanpasneHue soageicTena 0X.
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Puc. 8. Cnekrp oTBeTa Ha BO3AelCTBUE AMHAMUYECKON Harpysku

NPUNOXKEHHON K aBTOMaTUYECKOMY BbiKnioyaTeno B Hanpasnexun 0X,
OTHOCUTENbHBIN gexpemeHT konebanuii 5%.
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Puc. 9. Cepus yaapHbIX AMHAMWYECKUX HArpy30K, 3afaHHblX Ha aBTOMaTUYECKUIA

6 8 10
Bpems, cex.

BblKNtoyaTens cepun Emax E2. HanpaeneHue eo3geictansa OY.
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Puc. 10. Cnektp oTBeTa Ha BO3geCTBAE AUHAMUIECKOW Harpyski
MPUIICKEHHOA K aBTOMaTUYEeCKOMY BbIKIoYaTento B HanpasneHum OY.
OTHOoCHUTENbHbLI AeKpeMeHT konebanuit 5%.
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Puc. 11. Cepus yaapHbix AUHAMUYECKNX HArpy3o0K, 3a8aHHbIX Ha aBTOMaTHYeckui

BPEMA, CEK.

BblkimiovaTens cepuu Emax E2. HanpaeneHve soageiicteus 0Z.
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Puc. 12. CnexTp oTBeTa Ha Bo3aeicTBne ANHAMUYECKON HArpysKku
NPUITOKEHHOWN K aBTOMAaTUMECKOMY BbiKNoYaTenio B HanpaesneHun 0Z.
OTHocuTenbHLI aekpemeHT Konebanunii 5%.

Ham.

N Bowym,

flodnuce

fAama

95.2-03-09

Aucm

20




ycKkopeHue, g
50
I.

1441

1

0 2 4 P 8 10
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Puc. 13. Cepuna yaapHbix guHaMU4eCcKUX Harpysok, 3afjaHHbIX Ha aBTOMaTUYECKMIA
BblKnoHaTens cepum Tmax T1. HanpaBneHue Bosaeicteus 0X.
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Puc. 14. CnexTp oTBeTa Ha Bo3feiicTB1E QUHAMUYECKON Harpysku

NPUNOXEHHOW K aBTOMaTU4ECKOMY BhIKNIOYATENIO B HanpasneHun 0X.
OTHOCUTENbHBIH AekpeMeHT konebanuni 5%.
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Puc. 15. Cepua yaapHbiX AMHAMWYECKUX HarpysokK, 3aaHHbIX Ha aBTOMaTU4eCcKUi
BbiKNioYaTenes cepum Tmax T1. HanpasneHue soageiictaua 0Y.
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Puc. 16. CnexTp oTBeTa Ha BO3AEACTBME AUMHAMUHECKOR Harpy3Ku
NPUNOXEHHO K aBTOMATUYECKOMY BhIKMioyaTenio B HanpasneHuu 0Y.
OTHOocuTENbHLIN AeKpeMeHT konebaHuin 5%.
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17. Cepua yaapHbiX AUHAMUYECKUX HArpy3oK, 3afiaHHbIX Ha aBTOMaTUYECKMHIA
BbixmodaTens cepun Tmax T1. Hanpaenetue so3geiictauna 0Z.
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Puc. 18. CnekTp oTBETa Ha BO3AEHCTBME ANHAMMYECKOH Harpysku

MPUNOXEHHON K aBTOMaTUYECKOMY BhiKNiouaTento B HanpasneHuu 0Z.
OTHOCUTENbHBIA AEKPEMEHT koneGanun 5%.
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Puc. 19. Cepus yaapHbIX UHAMHWYECKUX Harpy3ok, 3afiaHHbIX Ha BbiKovarenb-
pasbeguHuTens cepum SlimLine XRO0. HanpasneHue BosaencTems 0X.
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Puc. 20. CnekTp oTBETa Ha BO3AelicTBYE ANHAMNYECKON Harpysku
NPUINOXKEHHOM K BbIKNIOUaTenio-pasbeanHuTento B HanpaeneHu 0X.
OTHocuTeNbHLIN gekpeMeHT konebaHui 5%.
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Puc. 21. Cepus yaapHbix AUHAMUYECKMX Harpy3oK, 3a8aHHbIX Ha BbIKINovaTEeNb-
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passeguHuTent cepuu SlimLine XR00. Hanpasnexue Boagelicteus OY.

LNEFTE CIRETCE

EXELLEY)

S e A

=
m
"]
=
a
w
-t
-t
@
"
A
-
p+4
-
7]
-
=

Puc. 22. CnekTp oTBeTa Ha BO3AeWCTBAE ANHAMUYECKOI Harpyaku
NPUSTOXEHHOM K BRIKNIOYATENO-Pa3beqUHUTENIO B HanpasneHuu 0Y.
OTHoCUTENbHLIA AekpeMeHT konebanuit 5%.
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Puc. 23. Cepusa yaapHbIX AUHAMNUHECKUX Harpy3oK, 3aAaHHbIX Ha BbIKnoYaTenb-
pasbeauHuTens cepum SlimLine XR00. Hanpaenenue Bospeticteus 0Z.
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" Puc. 24. CnexTp 0TBETa Ha BO3AENCTBME AUHAMUYECKON Harpysku

MPUNOXEHHON K BLIKIIOYATENI0-pasbeUHUTENI0 B Hanpasnenun 0Z.
OTHocuTenbHbIl AekpemeHT konebanuin 5%.
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Puc. 25. Cepus yaapHbIX AUHAMUYECKUX HAarpy3ok, 3afaHHbIX Ha BbIKNIOYATENb-
pasbeauHuTent cepuu SlimLine XR3, Hanpaenenue Boageiictens 0X.
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Puc. 26. Cnextp oTBeTa Ha Bo3aaeiicTBAE AUHAMNYECKON Harpysku
MPUNOXEHHOM K BbIKIIOYaTeno-pasbeqMHATENMO B HanpasneHui 0X.
OTHOCUTENbHBIN AeKpeMeHT konebanuii 5%.
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Puc. 27. Cepua yaapHbix AMHaMUYECKUX HArpy30K, 3afaHHBIX H2 BLIKITIOYATENb-
pasveauHuTenb cepun SlimLine XR3. HanpaeneHue soageitctaus 0Y.
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Puc. 28. CnexTp oTBeTa Ha Bo3geiicTBME AUHAMUYECKON Harpyaku
NPWNOXEHHON K BLIKNIOYaTeno-pasLeAMHUTENIO B HanpasneHun 0Y.
OTHocUTENLHLIN AeKpemeHT konebaHuii 5%.
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Puc. 29. Cepust ynapHbiX AMHaMUYECKUX HAarpy3oK, 3afaHHbIX Ha BbIKNIOYaTENb-
pasbveauHuTens cepuu SlimLine XR3. Hanpasnenue so3geictsns 0Z.

CIENTR AXTEEDIE

SHEE5EBAS

I L L A
‘Sawraa T ugesds

4
H
(3
wn
]

,

Puc. 30. CnexTp oTeeTa Ha Bo3felicTBNE AVHAMUYECKON Harpy3ku
NPUNOXEHHOW K BbIKNIOMATENIO-pasbeqUHUTENIO B Hanpasnexdun 0Z.
OTHOoCUTENbHLI gekpeMeHT Konebanuin 5%.
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