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OENEPANIBHAA CNYXKBA NO HA30PY B COEPE 3ALLIUTDI
NPAB NOTPEBUTE/IEMA U BNIATONONYYUA YEIOBEKA

rMABHbIA rOCYAAPCTBEHHbI CAHUTAPHbBIW BPAY
POCCUICKOMN GEAEPALIUMA

NOCTAHOBJIEHUE
ot 18 aHBapa 2010r. N 3

Ob YTBEPXKAEHUU CAHNUH 2.6.1.2573-2010

B cootBetctBUM ¢ PepepanbHbiMm  3akoHom oT 30.03.1999 N 52-#3 "O caHuTapHoO-
anuaemuosiornyeckom  6narononyumn  HaceneHua" (CobpaHue 3akoHogaTenbcTBa Poccuitckoi
depepaumn, 1999, N 14, ct. 1650; 2002, N 1 (u. 1), cT. 2; 2003, N 2, cT. 167; N 27 (u. 1), cT. 2700; 2004, N
35, c1. 3607; 2005, N 19, cT. 1752; 2006, N 1, cT. 10; N 52 (u. 1), cT. 5498; 2007, N 1 (u. 1), cT. 21, 29; N 27,
cT.3213; N 46, c1. 5554; N 49, cT. 6070; 2008, N 24, cT. 2801; N 29, cT. 3418; N 30 (u. Il), cT. 3616; N 44, cT.
4984; N 52 (u.1), cT. 6223; 2009, N 1, cT. 17) 1 MNocTaHoBneHMem MpaBuTenbcTBa Poccuickont deaepauymm
oT 24.07.2000 N 554 "O6 yvBepKaeHUM [lONOXKEHUA O TroCyAapCTBEHHOMW CaHWUTapHO-
anuaemuosiornyeckon cnykbe Poccuiickont degepauunm u MonoKeHMA o rocyaapCcTBEHHOM CaHUTapHO-
anuaemmosiornieckom HopmmnposaHum" (CobpaHue 3akoHoaaTenbcTBa Poccuiickon depepaummn, 2000, N
31, cT1.3295; 2004, N 8, cT. 663; N 47, cT. 4666; 2005, N 39, cT. 3953) noctaHOBAAO:

1. YT1BepauTb caHWTapHble npasuna u Hopmbl CaHluH 2.6.1.2573-2010 "TurneHwnueckue
TpeboBaHMA K pasMeLleHUt0 M 3KchyaTauuu ycKopuTenen sneKkTpoHoB C 3Hepruei go 100 MsB"
(npunoskeHue).

2. Beectu B gencreune CanluH 2.6.1.2573-2010 c 26 anpena 2010 .

r.r.OHNLWEHKO

MpunoxeHue

YTBEepKaeHbl

MNocTtaHoBneHMeM naBHOro
rocyAapCTBEHHOro CaHUTapHOro
Bpaya Poccuiickon deaepaumnm
ot 18.01.2010 N 3

TMrMEHNYECKUE TPEBOBAHUA
K PASMELLEHUIO U 3KCNNYATALIUK YCKOPUTENEN 3/IEKTPOHOB
C SHEPTMEN [0 100 M3B

CaHuTapHble Npasuia U HOPMATUBDI
CaHluH 2.6.1.2573-10

I. O6bnacTb NpUMeHeHUA

1.1. Hactoswme caHUTapHble NpaBuaa M HOPMaTUBbI PEFTAMEHTUPYIOT TPebOoBaHUA K 0becrneyeHunto



paaMaumoHHON 6e30MacHOCTU HaceeHMA U NePCOHANA NPU UCNO/Ib30BAaHMM YCKOpPUTENEl 3NEKTPOHOB C
3Heprueit go 100 M3B.

1.2. CaHuTapHble nNpaBuaa paspaboTaHbl ¢ yyeTom TpebosaHuit CanluH 2.6.1.2523-09 "Hopmbl
paguaumoHHon 6esonacHoctn (HPB-99/2009)" (3apernctpupoBaHbl B  MUHUCTEPCTBE  OCTULMM
Poccuiitckoit epepaumm 14 asrycta 2009 r., pernctpaumnoHHbiii N 14534).

1.3. CaHuTapHble NpaBUaa PacNPOCTPAHAIOTCA HA BCE TUMbl YCKOPUTENEN SNEKTPOHOB C IHEpPruei
4o 100 MaB, ncnonb3lyembix B paAnaLMOHHOM TEXHONOTUU, CTEPUIM3ALMM, JY4EeBON Tepanum 1 and
Apyrux uenen.

1.4. CaHuTapHble NpaBuaa He PacnpPOCTPAHAOTCA Ha YCTAaHOBKM C YCKOPUTENAMMU 3/1EKTPOHOB AN
OOCMOTPA TPaAHCNOPTHbLIX CPEACTB U KpPynHOrabapuTHbIX rPy30B M HECTaUMOHapHble aedeKTOCKonbl ¢
YCKOPUTENAMMU SNEKTPOHOB.

1.5. TpeboBaHWAMM HACTOAWMX CAHUTAPHbLIX NPaBUA  AO/KHbI  PYKOBOACTBOBATbLCA BCE
IopUANYECcKMe  NMUa,  OCYLLECTBAAIOLWME NPOEKTUPOBAHUE, KOHCTPyMpOBaHME, MPOU3BOACTBO,
peanunsaumio, pasmeLLeHme, SKCNyaTaLmo, PEMOHT U 06cnyKMBaHME YCKOPUTENEN SNEKTPOHOB, a TaKKe
opraHbl WMCMONHUTENbHOM BAACTM, OCYLECTBAAKOWME Haa30p 3a cobnogeHnem pagvMalMoHHOM
6e30nacHOCTM NpM 06paLLEHMN C TEXHOTEHHBIMU UCTOYHMKAMWN MOHU3UPYIOLLETO N3TYYEHMUS.

1. ObLwue nonoxeHns

2.1. Mpu paboTe ycKopUTENA OCHOBHbIMU PaKTOpamm pasmMauMoOHHON ONACHOCTM ABAAIOTCS:

BbIBEZ,EHHbI U3 YCKOPUTENA NYYOK YCKOPEHHbIX 3/1EKTPOHOB;

TOPMO3HOE M3/y4yeHUe, BO3HMKalOWee MpW B3aMMOLENCTBMM YCKOPEHHBIX 3SNEKTPOHOB C
MWLLEHbIO, 31EMEHTAMMU YCKOPUTENA, @ TaKKE KOHCTPYKLUMOHHBIMU U APYTMMU MaTepuanamm B paboueit
Kamepe (npouenypHom);

GOTOHENTPOHbI, BO3HMKAlOWME MpPU B3aUMOLENCTBMM BbICOKOIHEPTrETUYECKOTO TOPMO3HOro
U3NlyYEHUA C ALPAMM BELLECTB MULLEHWN, SNEMEHTOB YCKOPUTENA U OKPYKatoLLLel cpeabl;

Apyrue BuAbl MOHU3UPYIOWETO U3/TyYEHUS, BO3HMKAIOLWLErO NPY B3aMMOLENCTBUU INEKTPOHOB U
TOPMO3HOIO U3/TlYYEHUS C ALPAMM BELLECTB OKPYrKatoLwen cpesbl;

CHMMaemoe pPagMOoaKTUBHOe 3arpssHeHne paboyeli Kamepbl YycKkopuTens (nmomewieHun
YCKOpUTENs), BO3HMKaloWee B pe3y/bTaTe aKTUBaUWUWU MblIM, METANNOB, UCNAPEHUA aKTUBUPOBAHHbIX
MaTepuanos MULLEHU W APYIUX Yy3/10B YCKOPUTENs MNog, AEeNCTBMEM My4YyKa 3N1eKTPOHOB, NpOBeAeHUA
pPaAnaLLMOHHbIX NPOLLECCOB;

pPaAnOoaKTMBHbIE Tasbl M a3po3oan, obpasytowmecs nNpu 0bAy4eHUUM KOMMOHEHTOB BO3AyXa M
BELLECTB, MNOCTynawLWux B Hero Ku3 ob6siydaemMblXx OOBEKTOB, a TaKXe W3 aKTUBMPYeMOM BOAbl,
OXNaXKAatoLWwen y3nbl yCKOpUTENS;

HENCNo/sib3yeMoe PEHTIEHOBCKOE M3/1y4YeHWEe OT BbICOKOBONLTHON 3N1EKTPOHHOM annapaTtypbl
yckopuTens.

2.2. Npu paboTe ycKopuUTENa UMEIOT MECTO TaKXe U apyrue dpusnyeckne n xsmummyeckme GakTopbl
onacHoCTH:

TENNOBblAENEHME OT 060PYA0BAHUSA U KOMMYHUKALLMIA;

030H W OKMCAbl a30Ta, obpasylowmeca B pesynbTaTe pagMonavsa Bo3ayxa Noj AencTBuem
WMOHM3MPYIOLLETO N3y4eHUA YCKOpUTENs;

3N1EeKTPOMarHUTHbIE MOJIA BbICOKMX M CBEPXBBLICOKMX 4ACTOT, CO34aBaemble CUCTEMAMW MUTAHWA
ycKopuTene;

LYMm, cO34aBaeMblli annapaTypoii ycKopuTenen;

TOKCUYECKME BELLECTBa, BblaenatoLmeca npm ob6aydyeHnn pasinyHbIX BELLECTB;

BbICOKOE HaNpsKeHue;

NOCTOSAHHbIE 3/IEKTPUYECKME U MATHUTHbIE NOSA;

OTKPbITbIE ABUNKYLLMECA 31eMeHTbl 060pyA0BaHMA, MALLWMH U MEXaHU3MOB.

2.3. B 3aBMCMMOCTM OT 3HEPrnm YCKOPEHHbIX 3INEKTPOHOB YCKOPUTENU I/IEKTPOHOB
nogpasaenatoTca Ha AgBe rpynnbl:

| rpynna - yCKopUTENN C MaKCUMaIbHOW SHEPIUel YCKOPEHHbIX 3/1EKTPOHOB He 6onee 10 M3B. Mpu
TAKOW 3HEepPrum 3n1eKTPoHOB PoTOAAEPHbIE PEAKUMU BO3SMOMKHbI NMWb C OTAENbHbIMW U30TOMAMU, U
HaBeAEeHHAA aKTUBHOCTb OKPYKAIOLLEN Cpeabl MPaKTUYECKM He NpeacTaBAseT ONacHOCTM AR 340P0BbSA



noaen.

Il rpynna - ycCKopUTeNn ¢ MaKCUMAIbHOWM SHEPr1eE YCKOPEHHbIX 3/1eKTPOoHOB 6onee 10 M3B, HO He
6onee 100 M3B. B aTtom cnyyae ¢oTosaepHble peakumm BO3MOMKHbI C HO/bLUIMHCTBOM M30TOMOB, U
HensbeXkHa aKTMBaLMA SN1EMEHTOB KOHCTPYKLMM YCKOPUTENA 1 BO3AyXa Npu paboTe yckoputens.

PagMaumoHHble 06BEKTBI C YCKOPUTENAMM SNEKTPOHOB, SHEPTUA KOTOPbIX He npesbiwaeT 10 MaB,
UAN C MeANLMHCKMMU YCKOPUTENAMWN INEKTPOHOB, SHEPrna KOTOpbIX He npesbiwaet 25 M3B, cneayer
OTHOCUTb K |V KaTeropmu NoTeHLUMaNbHOW PafMaLMOHHON ONACHOCTM, @ C YCKOPUTENAMMU 3/1EKTPOHOB
6onblien sHepruu - K lll Kateropuu.

2.4. MpoekTnpoBaHue yckoputenei u PY Y3J1 Ao/KHO NPOBOAUTLCS OpraHu3auuen, MMeIoLLLEeN
JINLLEH3MIO HA NPOEKTUPOBAHMNE FreHePUPYIOLLMX MCTOYHUKOB MOHU3NPYIOLLETO U3yYeHUA.

2.5. MMpoeKTMpoBaHWe pagmaLMOHHbIX MeAULMHCKMX YCTAHOBOK C YCKOPUTENAMM 3/1EKTPOHOB (PMY
Y3/1) n opraHmsaumnsa paboT ¢ HUMKW A0/IKHbI OCYLLECTBAATLCA TaKMM 06pa3om, YTobbl OTKA3 04HOro U3
KOMMOHEHTOB YCKOpUTENA 0OHApYKMBaICA HE3amegAMTeNbHO, C TeM, YTODObI CBECTM K MUHUMYMY Ntoboe
He3an1aHMPOBAHHOE MeAWUMHCKoe 06sydeHWe NauMeHTOB, B TOM YMC/e M B pes3ysbTaTe OLWMOKK
nepcoHana.

2.6. Ha crtagun npoekTMpoBaHuA yckoputena Il rpynnbl cnegyer paccmoTpeTb BOMPOC O
HeobBXO4MMOCTN OYMCTKU BOAbI, NPeAHa3HAYEHHON ANA OXNAXKAEHUA OTAENbHbIX Y3/10B YCKOPUTENS, C
LEe/blo CHUXKEHMA YPOBHE HaBeAEHHOM aKTUBHOCTUN COAEP KALLMXCA B HEN NpUMeECEN.

2.7. TexHM4Yeckaa AOKYMeHTauma Ha yckoputenb unu PY Y3J1 pomkHa coaepaTb CneaytoLyto
MHPOopMaLMIo, HeobxoanMyto ANnA Pa3paboTKM NPOEKTA PasMELLEHMA YCKOPUTENS:

- MaKCMMasibHOEe Ten/oBblaeneHne oT 060pyA0BaHMA U KOMMYHUKaLUMIA;

- BO3MOYHOCTb 06pa30BaHNs BPeAHbIX ra3os;

- MaKCMMasibHble YPOBHU 31EKTPOMArHUTHbIX NOJEN, cO34aBaeMblx 060pyA0BaHMEM YCKOpUTENS;

- MaKCMMasibHbI YPOBEHb LLIYMOB, CO343aBaeMbiXx 060pyA0BaHNEM YCKOPUTENS;

- TpeboBaHMA aneKTpuyecKoit 6esonacHocTy;

- XapaKTEePUCTUKM CUCTEMbI BOLOOXNAKAEHUA;

- MOHTA)KHble CXeMbl YCTAHOBKM ONOKMPYIOWMX YCTPOMCTB HA BxoAe B pabouylo Kamepy
(npoueaypHyto);

- CXemMy coeaAuHeHUN ANA CBETOBbIX MHANKATOPOB;

- CXeMy U pa3mepbl pas3IMYHbIX KAHANOB;

- XapaKTepUCTUKM NYYKOB U3NYYEHUA N NONOKEHUA UCTOYHUNKA U3NTYHEHUS;

- OMMCaHWEe BO3MOMKHbIX aBapuii U Mep NO UX NPeaynpeXKAEHNI0 N OFPAHUYEHMIO X NOCNEACTBUN;

- onpeaeneHne Kateropmm NoTeHUMaNbHOW pPaAnMauMOHHOM ONAacHOCTU O0bbeKTa C ycKoputenem
mnan PY YIJ;

- TpeboBaHMA K pa3MeLLEeHUIO YCKOpUTENSs;

- peKOMEHAYEMYIO CXEMY PA3MELLEHMA YCKOPUTENSA C TOLLMHAMM PaSNaLLMOHHON 3aLUnUTbI.

TexHnyeckaa AOOKYMeHTauma Ha yckoputenb M PY Y3/l poskHa uvmeTb CaHUTApPHO-
3aNMAEMMOIOTNYECKOe 3aKatodeHne deaepasnbHbIX OPraHOB UCMONAHUTENBHOM BAACTU, YNOJHOMOYEHHbIX
OCYLLECTBNATb FOCYAaPCTBEHHbIV CAHUTAPHO-3NNAEMNONOTUYECKMIA HAA30P.

2.8. B TexHWYecKoW [OKyYMeHTauMuM Ha yckoputenb |l rpynnbl AonkHa ObiTb npuBeseHa
XapaKTePUCTUKA MCMONb3YyeMbIX KOHCTPYKUMOHHbIX MaTepuanos, KOTOpble MOryT aKTUBMPOBATbCA B
npotecce 06/y4eHuUs, BKAOYAIOLLAN 31EMEHTHbIN COCTaB 3TUX MAaTEPMASOB.

2.9. K ucnonbsoBaHuio Ha Tepputopumn Poccuiickolt Pepepaummn AONYyCKAOTCA ycKopuTenn u PY
Y31, B TOM Yncne meauLMHCKOro Ha3HauYeHMA, UMetoLLMe CaAaHUTapHO-3INNAEMUONOTUYECKOoe 3aKNt0YeHne
denepanbHbIX OPraHOB WUCMNOJHUTENBHOW BAACTM, YNOJAHOMOYEHHbIX OCYLLECTBAATL FOCYAAPCTBEHHbI
CaHUTapPHO-3NMAEMMOIOTMYECKMIA HAaA30p.

2.10. Ob6palieHMe C YCKOPUTENAMM SNEKTPOHOB (MPOEKTUPOBAHWE, KOHCTPYMPOBaHUE,
NPOW3BOACTBO, Peanunsaumsa, pasmelleHue, 3KChyaTaumsa, TeXHUYecKoe 0bCnyKMBaHWE, XpaHeHue U
YTUAM3AUMA  YCKOPUTENeN 3NeKTPOHOB, MNPOEKTUPOBAHME, KOHCTPYMPOBaAHME, W3roTOBJEHUE W
aKcnayaTauus CpeacTs paAnaLMOHHOM 3aWwmTbl) Ha TeppuTopumn Poccuiickoit dPegepauumn paspeluaeTcs
TO/IbKO NPU HaAWUYUU ANLEH3UW Ha [OeATeNbHOCTb, CBA3AHHYID C WUCTOYHMKAMM MOHMU3UPYHOLLEro
N3NIly4eHUA (reHepupyoLWwmmu).

2.11. NMocTaBKa opraHM3aumsam yckoputenein n PY Y3/1 nponsBoanTCA NO 3aKa3-3asBKaM.

2.12. Yckoputenb, PY Y3J/1 n nomeweHuna, B KOTOPbIX OHM pasmMmeLlatoTca, A0 Hayana sKkcnayataumm



OOJ/IKHbI ObITb MPUHATBHI B 3KCMAyaTauMilo B YCTaHOBNEHHOM nopsake. Mpu npuemke npoBoauTCA
nposepka 3GGEKTUBHOCTM pPaLMALMOHHON 3alUTbl  YCKOPUTENA, YCTAaHAaB/AMBAETCA COOTBETCTBME
npuHMmaemoro obbekTta (yckoputens, PY Y3J1, BcnomoratesnbHOro obopyAoBaHMA, MOMELLEHUIA, B
KOTOPbIX OHW pasMeLleHbl) TEXHWYECKOW [OOKYMEHTALMW, MNPOEKTYy pasMelleHua U TpeboBaHMAM
OENCTBYIOLLMX HOPM M NPaBWUJ, Ha OCHOBE Yero NPMHUMAETCA PeLUeHNE O BO3MOMXKHOCTM SKCNAyaTaumu
06beKTa, U onpenenaeTca paspeLlleHHblit pexum paboTbl ycKopuTens.

2.13. lo Ha4ana aKcnayaTaummn yCKOpUTENS, C y4eTOM NPOBOAMMBIX HA HEM PaboT, agMUHUCTPaLMA
3KcnayaTupytowen opraHmsaumm obsasaHa paspaboTaTb NAaH MeponpuATUA MO 3almTe PaboTHUKOB
(nepcoHana) n HaceneHuns oT PaanaLMOHHOM aBapUn N ee NOCNeaCTBUIA.

2.14. K paboTe Ha yckopuTene A0oNycKalTca AnLa He MonoxXe 18 neT, He meloLmne MeanULUHCKUX
NPOTMBOMNOKA3aHU, OTHeceHHble [pUKasoM pyKoOBOAMUTENA OpraHM3auuM K KaTeropum nepcoHana
roynnol A, npowegwue obyyeHMe no npaBuaam paboTbl HA YycKopuTese M NO PaanaLMOHHOM
6€e30MacHOCTH, NpoLleaLlne NHCTPYKTAXK No pasgnaLMOHHON 6e30MacHOCTMY.

2.15. ¥eHuWwmHbl A0/IXKHbI 0CBOOOXKAaTbCA OT PaboTbl Ha YCKOpPUTE/Ie, CBA3aHHOM C BO34ENCTBMEM
WNOHM3MPYIOLLMX U3NYYEHMI, Ha BECb Nepuos bepeMeHHOCTU U FPYyAHOIo BCKAapMAMBaAHUA pebeHkKa.

2.16. lonycK K paboTe 1L, BpeMEHHO NPUBJIEKAEMbIX K paboTe Ha yCKopuUTee, OCyLLLeCTBAETCA B
nopAzke, onMcaHHom B n. 2.14.

2.17. Ha Hapy:KHoOI noBepxHoCTM PY Y3/l ¢ uHAMBMAYaNbHOW (MeCTHOI) 3alLUTON, HAa HaPYKHOM
NOBEPXHOCTM 3alLUTbl, ABEpPen CTaLuMOHAPHOM YCTAHOBKW, HA rpaHuue paanaLMOHHO-OMNACHOM 30HbI
OO0J/KHbI YCTaHABAMBATbLCA 3HAKM PagMaLMOHHON OMACHOCTMU.

2.18. Joctyn nuuy, He cBA3AHHbIX HEMOCPEACTBEHHO C PaboToM Ha ycKopuTene, B NynbTOBYHO, a
TaK)Ke B pagnaLMOHHO-OMACHY0 30HY, AO/IXKEH ObITb pernameHTUPOBAH.

2.19. MeproanYHOCTb U 06BEM PaboT MO TEXHUYECKOMY 0OCNYKUBaAHUIO yCKOpUTena unu PY YaN
NPOW3BOAATCA B COOTBETCTBUM C TEXHMYECKOM [OKYMeHTauuel opraHuM3auMu-U3rotoBuTens u
obecneymBaloTCA aAMUHUCTPALMEN YUPEXKAEHUA, IKCNYATMPYLOLLEero yckoputenb uam PY Y3/1. MNepes
BKAtoYeHMem PMY Y3J1 ponxkHa nNpoBoAuTbCA NPOBEPKA €ro UCMPABHOCTM MYTEM KOHTPOAA paboumx
napameTpoB.

[ll. TpeboBaHMSA K pasMeLLEHNIO YCKOPUTeEN

3.1. PasmelLeHme CTaLMOHAPHbIX YycKopuTenen n PY Y3J1 fonKHO Npom3BOAMTLCA B COOTBETCTBUM
C MPOEKTOM, MMEILWMM CaHUTAPHO-3MUAEMUONOIMYECKOE 3aKAOYEeHWE OpraHu3auuu (CTPYKTYpPHOro
noapasgenenuns) denepanbHbiX OPraHOB WMCMNOJHWUTE/NIbHOW BAACTU, YNOJIHOMOYEHHOW OCYLLECTBAATb
roCyAapCTBEHHbIN CaHUTAPHO-3NUAEMMNOIOTMYECKUIM HAA30p 3a IKCMIyaTUpyloLWen opraHusaumein. B
NPOEKTe AO/MKEH COAEPKATLCA NepeyeHb BO3MOXKHbIX PaAMaLMOHHbIX aBapuii, 060CHOBaHME KaTeropun
noTeHUMabHOM pagMaLMOHHON ONAaCHOCTU YCKOPUTENS.

3anpewaeTca pasmelleHne yckoputenei u PY Y3J1 B KuUnbix 34aHUAX U AETCKUX YUPEXKAEHUAX.

3.2. PY ¥Y3J1 ¢ yckoputenamm | rpynnbl MOryT pacnonaratbea:

- PY Y3/1 c vHoMBUAYanbHOM 3aLMTOM - B NPOM3BOACTBEHHOM NOMELLEHUUN U Ha MPOMbILLNEHHOM
naowagKe (Npu sTom A0MKHbI ObITb ONpeaeneHbl FPaHULbI PaAMaLUMOHHO-0NACHbIX 30H);

- CTauMoHapHble PY Y3/l - B cneumanbHOM MomelLeHUM, obecrneynBarolWeM pPaarMaunoHHYI0
6e3onacHOCTb Npu paboTe ¢ HUMU;

- NnepeaBuKHble PY Y31 - Ha TpaHCMOPTHOM CpeacTBe, B NPOM3BOACTBEHHOM MOMELLEHUN MU Ha
NPOMbILLIIEHHOW NaoLWaaKe npm obecneyeHnmn TpeboBaHM pagmaLMoHHon 6esonacHocTu nNpu paboTe ¢
HUMU;

- PMY Y3/1 B oTAENbHOM 343aHUU, OTAENBHOM Kpblie 34aHUA UAM NPUCTPONKE.

Mpwu 3TOM BO BCEX CNyYanXx pagMaLMOHHas 3almTa yckoputensa uaun PY Y31 nonxkHa obecneunsatb
BbinonHeHne TpebosaHmii HPB-99/2009.

3.3. Yckoputenb Il rpynnbl AonKeH pa3meltatbCa B OTAE/IbHOM 34aHUM UAU OTAENbHOM Kpblae
34aHuA.

3.4. 3anpeLaeTcs UCNO/Ib30BaHME NOMELLEHWNIN YyCKOpPUTENa ANA APYrux uenen.

3.5. lMomelLeHna YyCKOpUTENa, TEXHONOTMYECKM CBA3aHHble C €ero 3KcnJjyaTtauuen, cnepyet
pasmeLatb B eauMHOM KomnseKce. CocCTaB, KO/IMYECTBO W pPasMepbl MOMELLEHUI ONpenenatoTca Ha
CTaAMM MPOEKTUPOBAHMUA M 3aBUCAT OT Ha3Ha4YeHWMA W TFPynnbl ycKopuTena, obbema W xapaktepa



BbINO/IHAEMbIX paborT.

3.6. B yupexaeHun, roe ycKopuTesb UCNOb3YeTcA B CTaLUMOHAPHbIX YCA0BUAX, OONXKHbI ObiTb
npeaycMoTpeHbl caeayroumne NomMmeLeHna:

- paboyas Kamepa, COOTBETCTBYHOLLAA TPEOOBAHUAM TEXHUUYECKON AOKYMEHTaLMMU Ha YCKOpUTENb
nnun PY Y3J1 n obecneumBatoLLas BO3MOXKHOCTb 6e3onacHoro nposeaeHuns pabor;

- npoueaypHaa Ana yckopuTenen meauMuUMHCKOro HasHayeHus, COOTBETCTBYlOWAA TpeboBaHUAM
TEXHNYECKOM AOKYMEHTALMKN Ha YCKOPUTESb, NAOLWAaAbI0 He MeHee 40 mM2;

- NyNbTOBas, COOTBETCTBYWOWAA TPebOBaHMAM TEXHUYECKON [OKYMEHTALMW Ha YCKOPUTENDb,
naowaabo He meHee 15 m2;

- BCMOMOraTe/sbHble MOMelleHna, Heobxogumble ana obecrnevyeHua paboTbl ycKoputens U
OCYLLLECTBNEHUSA TEXHOIOMMYECKOro NpoLecca, CocTas, pasmep 1 obopyaoBaHMe KOTOPbIX onpeaenseTcs
XapaKTepoOM MPOBOAMMbIX Ha yckopuTene paboT u TpeboBaHMAMM TEXHUYECKOM LAOKYMEHTALMM Ha
YCKOpUTEND.

3.7. Mpwu pasmelleHnm yckoputens |l rpynnbl 4OIXKHO ObiTb NPeayCMOTPEHO HAa/IMYME TOPAYEro U
XONOZIHOTO BOAOCHABKEHMA, AYLLIEBON U MecTa (NomelleHMA) ANA XpaHeHUa 1 NepeoaeBaHUs cpeacTs
WHAVBUAYANIbHOM 3aLLNTbI, HEOOXOANUMbIX AN NPOBEAEHNA PEMOHTHO-MPOGUIAKTUUYECKMX U aBaPUIMHbIX
paboT. Mpu pasmeLLLEHNM YCKOPUTENEM C IHEPIUElt YCKOPEHHbIX 31eKTpoHoB bosiee 25 M3B ao1KHO bbiTb
LOMNONHUTENBHO NPeayCMOTPEHO NOMELLEHNE ANA YMbIBA/IbHMKA C JIOKTEBLIM UM HOXKHbIM BKAKOYEHNEM
BOAbI.

3.8. B cnyyae HeobxogMMOCTM HenocpeacTBEHHOro HabnwaeHua 3a paboTol yckoputens
(npoueccom obnyueHuna) cneayet npeaycmaTpuBaTb YCTPOMCTBO CMOTPOBOIO OKHa U (M1M) NpUMeHeHue
TeNEeBU3NOHHOM YCTaHOBKM.

3.9. NomelleHMa ana pasmelleHns obopyaoBaHMA yCKopuTens, Tpebytowme YCUNEHHbIX HUXKHUX
nepeKkpbITMin nn GyHZaMeHTa, Kak NPaBuMIo, pacrnoaratloTcs Ha NepBOM WK LLOKOIbHOM 3TaXKax nbo B
nogBaabHOM NMOMELLEHUN (HUKE YPOBHA 3eMn).

3.10. Ecam yacTb o60pyaoBaHUA YCKOPUTENA UAKN YCTPOICTBA, 0becneynBatowme ero HoOpMasbHyto
paboTy, pacnonaratoTca B NOMELEHMM HENOCPeACTBEHHO nog nonom paboyeit Kamepsbl, BXog B 3TO
NoMeLLeHNE LO/KEH OCYLLECTBAATLCA Yepes CreunasbHbli NIHOK, PacnosioKeHHbIM B paboyeli Kamepe,
nmMbo fonKeH UMeTb 6N10KMPOBKU, CUHXPOHU3MPOBaHHbIE C 6IOKMPOBKaMK Ha BXoae B pabouyto Kamepy.

3.11. MNpun Ucnonb3oBaHMM NepPeaBUKHOTO YCKOPUTENs B NPOU3BOACTBEHHOM NOMeLLeHUK (uexe)
€ro nynbT yNpaBieHUA LO/XKEH YCTAaHaBAMBATbCA OTAE/NbHO OT 6/10Ka M3/ay4vaTena Ha PacCTOAHWUM,
obecneumnBatowem 6e3onacHble ycnoBMA TPyAa nepcoHana. [1aa 3awmTbl NnepcoHana cnegyet NpUMeHATb
TaKXKe 3alnTHble KabuHbl. MapKnpoBKa pagnaunmoHHO-0NacHOM 30HbI MPOM3BOANTCA B COOTBETCTBMM C M.
4.17 HacTOAWMX CaAHMUTAPHbIX MPaBU C MNPUMEHEHMEM BPEMEHHbIX MEPEHOCHbIX Orpa*kAeHUN W
YCTaHOBKOW 3HAaKOB paZAMaLMOHHOM ONAacHOCTU M NpeaynpeXKaaoWwmx Haanucen.

3.12. B mecTax NOCTOAHHOrO NpebbiBaHWA NepcoHana (Ny/abToBasn, BCNomMoraTe/ibHble NoMeLleHu1sA)
OO0NKHO BbITb NPeAyCMOTPEHO eCTECTBEHHOE N UCKYCCTBEHHOE OCBELLEHME.

3.13. CteHbl M NOTONOK paboyent Kamepbl (NpoueaypHoro nomeueHua) yckoputens |l rpynnbi
cnenyeT OKpawmnBaTb MacCNsHOW KpPacKon MAM MOKpbIBaTb cnabo-copbupywowmmmn maTtepuanamum. K
oTaenke pabouei Kamepbl (NpoueaypHOro NoMeLLLeHNA) ycKopuTensa | rpynnbl cneuunanbHble TpeboBaHUSA
He NpeabABAAIOTCA.

3.14. MNon paboueit Kamepbl (NpoueaypHOro nomelleHua) yckoputens Il rpynnel cnepyet
NOKpbIBaTb C1abo-copbUpyIOWMMM MaTepranamm.

3.15. MNon B NnomeLLeHUsx, rae yCTaHOBNEHO BbICOKOBO/IbTHOE 060pyA0BaHNE YCKOPUTENSA, cneayeT
NOKPbIBATb 3/1IEKTPOU3OINPYIOLLMM MaTepmaiom.

3.16. Mpwn pasmelLeHMn ycKopuTenen MeguUMHCKOro HasHayeHus (PMY Y3J1) pononHutenbHo
OO0J/KHbI BbINONHATLCA Cnegytowme TpeboBaHuA:

3.16.1. MNynbT ynpaBaeHUA MeAVUMHCKUM YCKOpUTeNeM 3/IeKTPOHOB AOJ/IKEeH HaxoAuTbCcA B
OTAENbHOM MOMELLEHMM (MYNbTOBOM).

3.16.2. Bxoa, B npoueaypHyl AO/MKEH ObiTb OpraHM30BaH 4yepes3 My/bTOBYHO B MNOJE 3peHuUs
oneparopa.

3.16.3. Ha BxoAe B npoueaypHyto AoAXHa bbITb ycTaHOBAEHa ABepb. ECav ABepb ABAAETCA YacTbio
CTaUMOHApPHON PaAMALMOHHOM 3alUUTbl WU HYXOAETCS B 3/IEKTPOMNPMUBOAE, TO B C/Aydyae OTK/AKOYEHMA
nuTatoLLEen ceTn AoNXKHa BbITb NPeaycCMOTPEHa BOSMOXKHOCTb B 110601 MOMEHT OTKPbITh ABEPb BPYUHYIO



U3HYTPU U CHaPYXM.

3.16.4. BKAtoyeHMe nyyKka U3ydeHUa AO0KHO 6blTb BOSMOXKHO TO/IbKO M3 KOMHaTbl yrnpaBaeHus
Npw 3aKpbITOM ABEPU B MPOLEAYPHYIO.

3.16.5. Ha PMY Y3/1 onKHO 6bITb NPeayCMOTPEHO ABYXCTOPOHHEE NEPEroBoOpHoOe YyCTPOMUCTBO ANA
CBA3M C NALMEHTOM BO Bpems npoueaypbl 06aydeHus.

3.16.6. [1nAa KOHTPONA NONOXEHMA NALMEHTa BO BPEMSA JIeYEHUA B MpoLesypHOW A0KHA ObiTb
npeAycMoTpeHa CUCTEMA BUAEOHabNOAEHUSA, NO3BOAIOLLAA ONepaTopy CAeANTb 33 NALMEHTOM C NybTa

ynpasaieHuna 06nyqumeM npu N06oM NonoxeHun pa,EI,MaLI,VIOHHOf/'I roN0BKKU U CTON1a ANA NaUUNEHTa.
3.16.7. B mnpouenypHOM IOOJIKHO OHTbL NPenyCMOTPEHO MCKYCCTBEHHOE OCBEUeHUEe

IIOHMXEHHOT'O YyPOBHS B npenesax 5 — 20 nx nng paboTE C IPUMEHEHMEM OITUYECKUX

LEHTPaTOPOB.
3.16.8. B npoueaypHOi 4OMKHO ObiTb NPEAYCMOTPEHO aBapUiMtHOE OCBelLLeHMEe OT aBTOHOMHOrO
WUCTOYHMKA INEKTPONUTaHUA.
3.16.9. Ha atane npoeKTMpoBaHMA AOJIKHO ObITb NPeAyCMOTPEHO NIErKO AOCTYNHoe 6e3onacHoe
0118 UCNO/Ib30BaHMA M yX04a MeCcTo A/1A XpPaHeHMA NpucnocobneHunii 4na ny4yeBoi Tepannmn, Taknx Kak
NoACTaBKN AN CMEHHbIX cpeacTB GOPMMPOBAHMA NMyYKa M3Ny4yeHUa, NpUcnocobieHma gna yKAagku u
duKcaumm 6onbHOrO Ha cToNe.

IV. TpeboBaHMsA K pagmMaLMOHHON 3aWmTe

4.1. PagvauMoHHasa 3aliuTa ycKoputens (nomelleHuid, B KOTOPbIX PaCMno/IOXKeH YCKOpUTENb)
OOJ/IKHA  M3roTaBAMBATLCA W3  MaTepuanos, Haubonee 3PpPeKTUBHO 0OCNaAbAAOWMX MepBUYHOE
3NEKTPOHHOE WM TOPMO3HOE U3aydyeHUe, obecneymBaloOWMX HAMMEHbLIWIA BbIXOH BTOPUYHOTO
N3y4eHus (TOPMO3HOTO, HEMTPOHHOTO U Ap.) N 3ddeKTUBHOE UX ocnabneHue.

4.2. PagMauMoHHaA 3aliuTa OT BCEX BUAOB WMOHU3UPYIOLWLErO W3/Jy4eHWA, BO3HMKAIOLLEro npwu
paboTe ycKopuTensa, QAOMKHA MPOEKTUPOBATLCA TaKMM 06pa3om, 4YTobbl CyMMapHble rofoBble
a¢ddeKTMBHbIE [,03bl 06NYYEHMA NepPCcOHana U HaceNeHUA He NPeBbIWanyn BEJNYMH, PEFNAMEHTUPYEMbIX
HPB-99/2009 (20 m3B/roa ans nepcoHana rpynnsl A, 5 m38/roa ans nepcoHana rpynnsl b u 1 m38/rog,
Ana avy, n3 HaceneHwua). Mpu aTom cnegyeT yuyuTbiBaTb MaKCMMasbHOe BpemsA paboTbl ycKOpUTens B
TeyeHue roga v BBoAUTb KO3OMLMEHT 3anaca, paBHbIN 2.

4.3. MNpoeKTnpoBaHNE pasnaLLMOHHOM 3aLWMTbl YCKOPUTENS MPOU3BOAMUTCS UCXOAA U3 NPUBELEHHDIX
B NPUNOXKEHUN 2 NMPOEKTHbLIX BEIMYMH MOLLHOCTU A03bl U3NYYEHUA C YYETOM Ha3HAYEHUS NMOMELLEHWN
YCKOPUTENSA U CMEXKHbIX NOMELLEHWNIM, KaTeropumn obayyaemblx AL, U AAUTENbHOCTU 0b6nydeHus. Mpu
NPOEKTUPOBAHNN PALNALMOHHON 3aLLUTbI YYMTLIBALOT TaKMKe NMapamMeTpbl Mo U3y4eHUA YCKopuTens,
3HAYEHUA KOTOPbIX AOJIKHbI OblTb NMpMBEAEHbl B TEXHUYECKOM AOKYMEHTauMuM Ha yckoputenb. K HUM
oTHOCATCA:

- MAKCMMaNbHaa 3Heprma YCKOPEHHbIX 3/IEKTPOHOB,

- MaKCUMMa/IbHbIM TOK Ny4YKa 3/1EKTPOHOB (MOTOK 3/1IEKTPOHOB WU/ NJIOTHOCTb MOTOKA 3/IEKTPOHOB),

- reomMeTpUuYecKkue pasmepbl NoaA U HanpasieHe NyYKa U3nydeHus,

- MOLLHOCTb [103bl U3/ly4EHMA HA YCTAHOBJIEHHOM PACcCTOAHMM OT BbIBOAHOIO OKHA yCKOpUTENs,

- MaKCMMasibHasA NPOLONKUTENbHOCTb PAaBOTbl YCKOPUTENS B PEKMME U3TYYEHMA 32 CMEHY M 3a rog,
ONA pa3NNYHbBIX SHEPTUI U TOKOB MYYKa,

- 3aLUMUTHbIE CBOMCTBA MHAMBUAYANbHOW 3aLLUTbI YCKOPUTENA (NPW ee Hannumm).

Mpu NpOeKTUPOBaAHMU pPaAMALMOHHON 3aWMTbl B 33aBMCMMOCTM OT BMAA YCKOpUTENA MOryT
MCNO/Nb30BaATHLCA U Apyrve napameTpbl NOAA U3NYYEHUA YCKOPUTENA.

PacueT paanaLMOHHOM 3aLLMTbl YCKOPUTENA NPOBOAUTCA B COOTBETCTBUM C NPUAOKEHUeM 1.

4.4. Npn NPOEKTUPOBAHUN WHANBUAYANLHOM PAAMALMOHHOMN 3alUWTbl YCKOPUTENS U3 TAMXKE/bIX
MaTepuanos (CBuHel, Boabdpam U Ap.) peKOMeHAyeTcA NpeaycCMOTPeTb pasmelleHue nepes HUMM
3KPAHOB U3 NETKUX MaTepranos (aIOMUHUIA U T.N.) UAN 0BAULLOBKY TaKUMKM MaTepuanamm NoBepxHOCTH
KOHCTPYKLMIA BHYTPW paboyelt Kamepbl A1A CHUXKEHWUN BbIXOAA TOPMO3HOFO U3/TYYEHUA.

4.5. Mpn NPOEKTUPOBAHUM UHAMBUAYANbHON PAgMaALMOHHON 3aWMTbl YCKOPUTENA, COCTOALEeN 13
OTAENbHbIX CbEMHbIX 3alUTHbIX 6/10KO0B, HEO6XOAMMO NpeaycMaTpUBaTb cnelmanbHble BNOKMPOBKY,
WCKAoYatoLLMe BOSMOXKHOCTb BKNHOUYEHUA YCKOPUTENA B C/lyYae HEMPABUIbHOM YCTaHOBKM Takux 610K0B.



4.6. Bce npoembl, KOMMYHUKALMOHHbIE U TEXHONOTMYECKME KaHa/bl B pPaAnaLMOHHONM 3awmTe
OOJIKHbI ObITb CMPOEKTUPOBAHbI U U3rOTOB/IEHbI TaKMM 06pa3om, 4Tobbl obecneunBanach pagnaLMoHHan
6€30NacHOCTb AN COOTBETCTBYOWMX MOMELLEHUIA YCKOPUTENSA.

4.7. KoHCTpyKuma Bxofa B pabouyto Kamepy (npoueaypHylo) foakHa obecneumBaTtb 3aluuTy
NPUMbIKALOLWNX K HEMY NOMeLLEeHUI (nabUpUHT C ABepblo, 3aWMTHAA ABepb M T.4.). Bxoa ponkeH
pacnosiaraTbCA B MeCTax C HAUMEHbLIMMM YPOBHAMM U3NyYeHUs B paboyeit Kamepe (npouenypHoit).

4.8. B Tex chyyasx, Korga B pabodelt Kamepe umeeTca BTOpaA [ABepb (Hanpumep, B
AedeKkTockonuyeckoit nabopatopun AnA nojayuvm Usgenuii Ha NpPocBevMBaHME), HEOBXOAMMO TaKKe
npeaycMmaTpmBaTb ee 3aWwmTy U 6J10KMPOBKY.

4.9. KOHCTpyKUMA ycKopuTens AofiHa obecneymBaTtb 3alUmMTy JOAEN OT BbICOKOYACTOTHbLIX U
CBEPXBbICOKOYACTOTHbIX 3/1€KTPOMArHUTHbIX MOJIEeN, a TaKKe OT NOCTOSAHHbIX 3/IEKTPUYECKMX M MAarHUTHbIX
nonen.

4.10. B KOHCTPYKUMM ONOKOB C MCTOYHMKAMM HEMWCMOJIb3YEMOIO PEHTIEHOBCKOrO M3JIy4eHuUs
O0/KHbI BbITb NPeyCMOTPEHbI PaANALMOHHAA 3aLMTa U MHbIE NPUCNOCOBNEHUA ANA 3aLWMTbI NEPCOHANA
(BbIBOA, pyYeK PerynmpoBKM U KNemm AN NoaKNHYEeHUs NPOBEPOYHbIX NPUOOPOB Ha ANLEBYIO MaHesNb
6710KOB, /IOKa/ibHasA 3allMTa WMCTOMHMKOB M3/ydeHua U Aap.), obecneumsatowme MOLLHOCTb [A03bl
HEWCMNO/Ib3yEMOrO PEHTIEHOBCKOrO M3iyYeHnsa 8 10 cm oT 10601 AOCTYMHOM TOYKM MX MOBEPXHOCTU HE
6onee 1,0 MmK38/u.

4.11. PagvauMoHHas 3awuTa nauMeHTa B pPaAMaUMOHHON Tepanuu obecneymBaeTcs nyTem
OOCTUKEHMA MaKCMMa/IbHOM MOAb3bl OT PAAMOIOTMYECKMX NpoLeayp U BCECTOPOHHEN MWHUMMU3ALLUK
paauaumnoHHoro yuwepba, npu 6e3ycnoBHOM NPEBOCXOACTBE MOJb3bl HAZ BPEAOM. 340p0OBbIe OpraHbl U
TKaHW A0MXKHbI, N0 BO3MOXHOCTU, SKPAHUPOBATHLCA.

4.12. None obnayyeHna PMY Y3/ f0KHO BbITb 10KANIM30BaHO B 30HE NAaHUPyeMoro obsydeHus
Tena naymeHTa. MOWHOCTb A03bl U3/YY4EeHUA 3a Npedenamu 3TOM 30Hbl AOJ/IKHA YAEp)KMBATbCA Ha
Pa3syMHO OOCTUXMMOM HU3KOM YPOBHE.

V. TpeboBaHMA K BEHTUAALUU

5.1. AOMWHUCTPAUMA Y4YpexRLeHMA OpraHusyeT, nNpu HeobXoaMMOCTM, NPOU3BOLACTBEHHbIN
KOHTPO/MIb 3@ COLEpaHMEM TOKCMYECKMX W arpeccMBHbIX BELLeCTB B BO34YLWHOM cpege
NMPOU3BOACTBEHHbLIX M APYrMX MOMELLEHUN YCKOpWUTens, KoTopble obpasylotca npu ero pabote
(HeobxoanmocTb, 06beM M NOPALOK KOHTPOAA AO/KHbI ObiTb OnpeseneHbl Npu paspaboTke nNpoekTa
YCKOPUTENS), a TaKKe 3a UCNPaBHOCTbIO N 3O PEKTUBHOCTLIO PaboTbl BEHTUNALMN.

5.2. Pabouyas Kamepa ycKoputens (npoueaypHas) AonxHa 6biTb 060OpyAoBaHa MNPUTOYHO-
BbITAXXHON BEHTUALMEN C MEXaHUYECKUM NOBYKAEHMEM, NpeAHa3HaYeHHOW ANA yAa/NeHMA NPoAYKTOB
paguMonusa BO34yXa W OPYrMX TOKCMYECKMX BELLecTB, O06pasylowmxca npu  OCYLLECTBAEHMUM
paAMaumnoHHbIX npoueccoB (NpuaoxeHune 2). CucTemMa BEHTUAALMKM LO/IKHA UCKNHOYATb BO3MOMKHOCTb
NOCTYyN/IeHNs yaanaemoro s pabodelt Kamepbl YCKOPUTENA BO3A4YXa B CMEXKHbIE MOMELLLEHMA.

5.3. BbITA)KHbIe BEHTUAATOPLI, 06CAYKMBatOLWME paboune Kamepbl yckoputeneit Il rpynnbl, fOMKHbI
6bITb Ay61MPOBaHbI PE3EPBHLIMU BEHTUAATOPAMMU, UMEIOLLMMW NPOMU3BOAMUTENBHOCTL He MeHee 1/3 oT
OCHOBHbIX 1 060pPYA0BaHHBIMU YCTPOMCTBAMM AN aBTOMATUYECKOIO UX BKAOYEHMA NPU BbIXOAE U3 CTPOSA
UAN HenpeaBUAEHHOM OCTAHOBKE OCHOBHbIX BEHTUAATOPOB. Bpems paboTbl pe3epBHOM BEHTUAALMM - A0
OKOHYaHUA TEXHO/IOrMYECKOro LUMKAa (npouecca), Ho He 6bonee NonoBMHbI paboyero AHA. 3a 3TOT CPOK
OO/IKHbI BbITb NPUHATHI BCE MePbl K BOCCTAaHOBAEHWUIO HOPManbHOU PaboTbl OCHOBHOW BEHTUAAUMMU.
[anbHenwan sKkcnayaTauma yCKOpUTENA AOKHA HAYMHATLCA TO/IbKO MNOC/E NOJIHOMO BOCCTAHOBAEHMA U
MyCKa OCHOBHOW BEHTUAALMW. [N MeaULIMHCKUX YCKOPUTENEN pe3epBHasn BEHTUAALMA He TpebyeTcs.

5.4. Ana ypaneHns npoayKToB paanonnsa BO3ayXa U Apyrmx TOKCMYECKMX BelllecTs, 06pasytowmxca
npun paboTte yckopuTena, HeOH6XoAMMO NpPesyCMaTPMBATbL MECTHbI OTOOP BO3AyXa M3 30HbI AENCTBUA
ny4Yyka, BbIBEAEHHOTO M3 BAKYYMHOM CUCTEMbI YCKOPUTENA, U OT OOBEKTOB 06/1y4eHMsa, cnocobHbIX
BblAENATb TOKCMYECKUNE BELLECTBa.

5.5. Cuctembl BEHTUAAUMM Paboumx Kamep [0MKHbl o0becneymBaTb CHUMKEHWE KOHLEHTpauuu
TOKCMYECKUX BELLLECTB 40 AONYCTUMbIX BEJIMYMH NOCAE OKOHYAHMA PaboTbl yCKOPUTENA UKW NO UCTEYEHNN
YyCTaHaB/MBAEMOro 3anpeTHoro nepuvoaa. YaaneHue 3arpsisHEHHOro Bo3Ayxa AOJIKHO NPOU3BOAMUTLCA
TONIbKO M3 pabouyeit Kamepbl yCKOpUTeNa - NpeanoyvTUTe/IbHO OT MeCT BO3MOXHOro nx obpasosBaHusa. B



paboumx Kamepax Heobxoanmo obecrneynsaTb paspekeHme He meHee 50 Ma.

MpoAoKUTENbHOCTL 3anpeTHOro nepuoga onpeaenseTcA pacyeTom, MeToAuKa nposefeHus
KOTOpPOro npuseAeHa B MPUNOXeHun 3.

5.6. BeHTUNAUMA NpoueaypHOro MOMELLEHUA YCKOPUTENEH MEAMLMHCKOTO HAa3HAYeHUA OO/MKHA
obecneyumBaTb CHUMKEHNE KOHLEHTPALLMM TOKCUYECKUX BELLLECTB B BO34YXE NPOLEAYPHON A0 AOMYCTUMbIX
BE/IMYMH B TeUeHMe BCero nepuoga paboTbl yckoputena B fevyebHom pexunme. (Hanmume 3anpetHoro
nepuosa Aana PMY VY3/1 He npeaycmatpusaetca). Heobxoammasa KpaTHOCTb BO3ayxoobmeHa B
npoueaypHol npu paboTte ycKopuTeNna yCcTaHaBAMBAETCA HA 3Tane NPOEKTUPOBAHMUA, HO He MeHee 3 no
NPUTOKY M 4 MO BbITAMKKE.

5.7. HeobxoauMmocTb OYUCTKM BO3Ayxa, yAansemoro w3 paboyeir Kamepbl ycKopuTens,
onpeaenaeTca Ha CTaaMn NPOEKTUPOBaHUA.

5.8. BeHTMAAUMA NyAbTOBOM U APYIMX MOMELLEHWNIN, TEXHONOTMYECKN CBA3AHHbIX C SKCM/yaTaumei
ycKopuTens npu ero pabote v BO Bpems 3anpeTHOro nepuvoaa, Ao/KHa obecneymBaTb KPaTHOCTb
BO34yx0006MeHa 4 No NPUTOKY U 3 NO BbITSXKKE.

VI. TpeboBaHMA K cuctemam 6J10KMPOBKU U CUTHANM3AUMN

6.1. KOHCTpyKUuMA ycKopuTens nOOJ/KHa obecneymBaTb BO3MOKHOCTb MOAKAOYEHUS K Hemy
3N1EeMEHTOB CUCTEM BIOKMPOBKU U CUTHANN3ALMMU.

6.2. Cnctembl 610KMPOBKM MOTYT BbITb OCHOBAHbI HAa UCNO/Ib30BAHUM:

a) AATYMKOB [O3UMETPUYECKMX MPUOOPOB, YCTAHOB/IEHHbIX B paboyeit Kamepe;

6) AATYMKOB A03MMETPUYECKUX NPUOOPOB, YCTaHOBAEHHbIX B N1aBUPUHTE;

B) AATYMKOB, CUTHANM3MPYIOLMX O NOJAYE BOAbI MW BO3AYXa A4 OXNAXKAEHWUA Y3/10B YCKOpUTENSA
nT.n,;

r) KOHUEBBIX BbIK/AOYaTENEN ABEPEN MU KHONOK OCMOTPA NMOMELLEHWNI;

A) BAaTYMKOB NOJAUMN YCKOPAIOLLETO HAMPAXKEHWUA Ha YCKOPUTENDb.

6.3. Ha Bxoge B pabouyto Kamepy ycCKoOpuUTeNns AOMKHO ObiTb YCTaHOBNEHO HE MeHee ABYX
MO/IHOCTbIO aBTOHOMHbIX CUCTEM ONOKMPOBKM: cUCTEMA, CBA3biBalowas obopypoBaHMe Ha ABepu C
yCKopUTenem, 1 CUCTeMa, CBA3bIBAOLLAA MEXaHNU3M OTKPbIBaHMA ABEPU C MOLLHOCTbIO 403bl B paboyei
Kamepe. Cuctembl 61OKMPOBKKN AOMKHBI OTBEYATb CAeayoWwmnm TpeboBaHUAM:

- BK/IlOYEHME YCKOpUTEeNs [OMKHO OblTb BO3MOMHO TOJIbKO MOCAE BbINOAHEHMA npoueaypbl
ocmoTpa paboyen Kamepbl U NABUPUHTOB € NOCIeA0BATE/IbHBIM BKIOYEHMEM PACNOIOMKEHHbIX Ha CTEHAX
ocmaTpuBaeMblx NoOMeLLeHMn 610KMPOBOK Nepes, 3akpbiTUEM ABepU B pabouyto Kamepy;

- UCKNIOYaEeTCA BO3MOXKHOCTb OTKPbIBaHMA ABEPU B pabouylo Kamepy B pexume obayvyeHua, oo
NoJIyYeHMA CUTHANOB OT yCKopuTensa (0 NMpeKpaleHnn reHepaunn nydka MsnydyeHuns) u ot annapaTypsl
KOHTPO/1A MOLLHOCTM A,03bl (O CHUKEHUM MOLLLHOCTM f03bl B paboyeli Kamepe A0 AONYCTUMbIX BEINUYUNH);

- WUCK/IOYAETCs BO3MOXKHOCTb BK/IHOUYEHUA pexmMma 06/1y4eHMAa npu OTKPbITOM ABepu pabouei
Kamepbl Uan npoueaypHon PMY Y31,

- BbIK/IIOYAETCA PeXMM 06/1y4eHMa Ha ycKopuTene N BNOKMPYyeTCs BOSMOXKHOCTb €ro BKAOYEHUsA
npw oTKase Nto6oi U3 cuctem 6IOKMPOBOK;

- OTK/IOYAETCA pPerKMM 0B/1yYeHMsA Ha YyCKopUTeae Npu OTKPbIBaHMM ABepu B pabouyto Kamepy uam
B npouenypHyto PMY Y3/1;

- OTK/IIOYAETCA peXMm obnyyeHUs Ha yckopuTene Npu BO3SHWMKHOBEHMM OMACHOCTM HAHeCeHWA
nauMeHTy TpaBMm NOABUKHbIMUM YacTAMK PMY Y3J1, n octaHaBamBatoTcA BCce aAsuxkeHna PMY YIJ1;

- MOBTOPHOE BK/OYEHME pPeKMMA 061y4EeHUA J0MKHO ObITb BO3SMOMXKHO TO/IbKO NOCAE YCTPaHeHUA
MPUYUH €ro OTKAOYEHMA U AKTUBALMM MYCKOBOW KHOMKM Ha Ny/bTe YNpaBAeHUs;

- BXOAHanA [ABepb B npoueaypHytro PMY VY31 pgonkHa ObiTb cHabXeHa ABYMA MOJIHOCTbIO
HE3aBUCUMbIMKW MepekatodaTenamm, cpabaTbiBalOWMMMN NPU 3aKPbIBAHUN ABEPU U NPUBOAALLMMKU B
aencreme 610KMpyOLLME YCTPOMCTBA;

- opraHmMsauma cuctem GNOKMPOBKM He [0MKHA MPEnATCTBOBATb OTKPLITUIO BXOLHOW ABEpU B
npoueaypHyto PMY Y3/1 B 106011 MOMEHT A/1A 3BaKyaL MM NaLMeHTa UM OKa3aHUA eMy NOMOLLM B CyYae
HeobxoaMmocTu;

- HageXXHoe rapaHTupoBaHue oT cboeB 1 0TKa30B B paboTe.

Mpn 6ONbLWIOA KOHUEHTpauMM o030Ha B pabouelr Kamepe BO Bpema paboTbl yckopuTens



YyCTaHaBAMBAETCA AOMONHUTE/IbHAA O/I0KMPOBKA OTKPbIBAaHUS ABepM B pabouylo Kamepy Ha Bpems
3anpeTHOro nepmoaa.

6.4. Kntou OT 3amKa BXOAHOW ABepu B pabouylo Kamepy YCKOpUTENs LO/KEH HaxoguTbca B
cneuymanbHOM FHe3ge Ha nyabTe ynpasaeHuaA. Mpu n3BneYeHUn Katoda U3 rHesga yCKOpUTEeb OO/KEH
aBTOMATMYECKM BbIKNOYATLCA. [TpY BbIHYTOM K/HOUE BKAOYEHME YCKOPUTENA A0/IKHO OblTb UCKAKOUYEHO.
TpeboBaHMA AaHHOrO NYHKTA He pacnpocTpaHsatoTcs Ha PMY Ya/1.

6.5. Pabouyas Kamepa, 06OpPyAOBaHHAA MOHTAXKHBIMMW JItOKAMW, [O/KHA WMMETb CUCTEMY
6/I0KMPOBKM 3TUX JIHOKOB, K KOTOPOW NPesbABAAOTCA Te e TpeboBaHuA, YTO U K cucteme HJ1OKMPOBKM
BXO4HOW ABepw B pabouyto Kamepy.

6.6. PaboTa cuctembl 610KMPYIOLLUX YCTPOMUCTB MeAMLMHCKOro yckoputena uam PMY Y31, garouwasn
pa3pelleHMe Ha BK/IKOYEHUME WU3/YYEHUA, L[OMKHA BKAOYATb HeobxoamMmocTb cpabaTbiBaHMA
noATBEPKAAOWEro nepekatoyaTens, NPMBOAMMOrO B AEWCTBME OMEPATOPOM M3HYTPU NpoLedypHO
noc/ie Toro, Kak oOH ybeamuTca, 4To B MOMELLEHUN HET HUKOTO, KpOMe MauMeHTa. B aneKkTpmnyeckoi cxeme
BbILLEYNOMAHYTOro NepekatodaTena AOKHO ObITb NPeayCMOTPEHO pene 3a4eprKku cpabaTbiBaHMA ana
TOro, ytobbl 06/y4YeHMe NaLMEHTA OblZI0 HEBO3MOXKHO B C/1y4ae, ec/in cucTema 610KUPYIOLLIMX YCTPOMCTB
He cpaboTaeT B Te4EHNE BPEMEHM, YCTAHOBNEHHOIO A5 BbIXOAA BCEX UL, U3 NPOLEAYPHON.

6.7. O6nyyeHne AONKHO NPEPbLIBATLCA M B C/lydae KOHTAKTa NOABUMKHbIX YacTe PMY Y3/1 ¢ Tenom
naumeHTa. ABTOMATMYeCKOe BO30OHOBAEeHMe 06/ay4eHMA nocie YCTPAHEHWA MNPUYMH NpepbiBaHUA
OOJIKHO ObITb MCKAOYEHO. Bo3obHOBNEeHMe 06/yYeHMA MauMeHTa Mocie NpepbiBaHUA AOMKHO ObiTb
BO3MOXHO TO/IbKO MOC/e MOBTOPHOIO HaxKaTUA MOATBEP)KAAOWEro MnepeKknoyaTensa Ha nynbte B
npoweaypHomn.

6.8. PMY Y3/1 gonKeH 6bITb CHabKeH 6/J0KMPOBKaMM MAM APYIMMKM CpeacTBaMn 6e30MacHoCTH,
NpeaoTBPaLLAOLMMU BO3MOXKHOCTb KIMHUYECKOTO UCMO/b30BaHNUA B YC/IOBUAX, OTIMYHBIX OT YC/IOBUIA,
BbIOPaHHbIX Ha Ny/IbTe YNpaBAeHUA.

6.9. B cnyyae, ecnn KOHCTpyKumen PY Y3/l npegycmoTpeHa YCTaHOBKA CbeMHOro MOrioTuTens
nyyka M3/y4eHUA ANA YMEeHbLUeHWA TOLWMHbI CTauMOHAPHOM 3alUMTbl, BbIBOA, My4YKa W3/ly4EeHUA CO
CHATBIM NOTNOTUTENEM MYYKA AO/KEH OblITb HEBO3MOMKEH.

6.10. B nerkomocTtynHbix mectax paboyeint Kamepbl (npoueaypHoi) foNKHbI BbITb YCTaHOB/EHDI
KpacHble KHOMKW aBapUMHOIO BbIKAOYEHUS YCKOpUTENa U 6NOKMPOBKN ABEPU TaK, YTOObLI AOCTYN K HUM
nepcoHana 6bin obecrneyeH 6e3 HEOOXOAUMOCTN MEPECEYEHUS NMEPBUYHOIO MydyKa msnydyeHusa. Kpome
TOro, KpacHasa KHOMKa aBapUMHOIO BbIK/IOYEHUS YyCKOpUTENA U 6N1OKUPOBKK ABepeit B pabouyto Kamepy
OO0/KHa ObITb YCTAaHOB/IEHA Ha Ny/ibTe yNpaBAeHUs.

6.11. Bce aepu (noku) paboueit Kamepbl yckoputena u PY Y3J1 aonKHbl becnpenaTcTBEHHO
OTKPbIBATLCA U3HYTPMU.

[Bepb C 3/1eKTPONPMBOAOM A0/IXKHA UMETb BIOKUPYIOLLME YCTPOMCTBA, NPeKpaLLatowme ABUKEHNE
OBEPU NPU CTONKHOBEHWUMU C KaKMM-IMOO npeameTom MAM vyenoBekom. Heobxogmmo npesycmoTtpeTb
Ha/nymMe aBapUIHbIX BblKAOYaTeNeNn nepemelieHma asepu. Cuctema 6/IOKMPYIOLWMUX YCTPOUCTB AN
OBEPWU C 3NEKTPONPUBOLOM A0JXKHA ObITb HE3aBUCUMOM OT ee Lenei ynpaBieHus.

6.12. B pabouyeit Kamepe [0MKHa OblTb YCTaHOB/MEHA 3BYKOBas M CBETOBAsA CUrHaAM3auus,
npeaynpexaatowas o HeobxoaMMOCTU HeEMEA/IEHHO MOKUHYTb pabouyto Kamepy W NabUpUHT nepeg,
BKJIIOYEHWEM YCKOPUTENSA.

6.13. Pabouan Kamepa W NyabTOBas AOJXKHbI OblTb 060PYAOBaHbI ABYCTOPOHHEN NeperoBopHOM
CBA3bIO.

6.14. Ha nynbTe ynpaBieHUA YCKOPUTENA [OJIXKHbI ObiTb YKasaHbl NapameTpbl pexuma ero
aKcnayaTauuu. B nynbTOBOW yCTaHaBAMBaeTCcA cuUrHanusaums, uHopmupyowas o6  ypoBHAX
WMOHU3NPYIOWMX U3NYYEeHN B paboyeirt Kamepe M Ha paboymx mecTax NepcoHana (ecnm BO3MOXKHO
noBbllWeHHOe 0blyyeHMe nepcoHana B pesy/ibTaTe aBapuu), HeNonagKax B pabote cuctem BEHTUAALMM,
COCTOAHMM BNOKUPYIOLMX YCTPOMCTB, A TaKKe o0becneynmBaeTcs BHELWHAA U BHYTPEHHAA TenedoHHas
CBA3b.

Ha nynbTe ynpasBneHua meauUMHCKUMM yckoputenem mam PMY Y3J1 gononHUTenbHO A0MXHa
oTobparkaTbcA MHGOPMALMA O BULE M SHEPTUN U3TYHEHUS, MOLLLHOCTM A03bl B paboyem nyyke nusiyyeHus,
TEKYLMX YCTAHOBKAaX MapaMeTpoB MU3/ly4eHMA, pasmepax MnoaA  W3Jy4YeHWUA, UCMONb3yeMbIX
MogMdUKaTOPax NyvKa U3NyYeHUA, PACCTOAHUKN A0 NALMEHTA, OPUEHTALMM MYUYKa U3NYYEHUA, BPEMEHMU
0b61y4yeHns naumeHTa 1 3agaHHOM gose.



6.15. Ha PY Y3/1, o60pyaoBaHHON KOHBEMepOM (MK ApYyrum YCTPOMCTBOM A5 NOAauYn 06beKToB
Ha ob6sy4eHue), JoMKHA ObITb MCKNOYEHA BO3MOXKHOCTb NoMnagaHus Atogein B pabouyto Kamepy yepes
npoem KoHBelepa (gpyroro yctpoictsa) BO Bpemsa paboTbl yckopuTena. Meponpuatus no
NpeAoTBPALLEHMIO TAKUX MHUMAEHTOB Pa3pabaTbiBAOTCA HA CTaANM NPOEKTUPOBAHMA.

6.16. MNepen Havanom paboTbl HEOBXOAMMO MNPOBEPATb MCMPABHOCTb CUCTEM BNOKMPOBKU U
CUrHaAM3aLunun yckoputens.

6.17. UHbopmaLma o HEUCNPABHOCTAX CUCTEM BNOKMPOBKU U CUTHANMU3ALLMM YCKOPUTENA LOMKHA
dMKCNPOBATLCA B XKypHa/ie onepaTopa.

6.18. BNOKM C WCTOYHMKAMW HEUCMOJIb3yEMOro PEHTIeHOBCKOrO W3/y4eHUs A0MKHbl ObITb
0bopynoBaHbl 610KMPOBKAMM, OTK/HOHAIOLLMMM BbICOKOE HanpsAXKeHWe NPU OTKPbIBaHUM ABEpPLbl.

6.19. lNpoBegeHne B3pPbLIBO- M MNOXKAPOOMACHbIX pPagMaALMOHHBLIX MNPOLECcCOB AO0MyCKaeTca Ha
yckopuTene, 060pyA0BaHHOM YCTPOMCTBOM, aBTOMATUYECKU BbIKAOYAIOLWMM ero npu BO3HUKHOBEHWUU
nokapa v (nnu) B3pbiBa.

VIIl. TpeboBaHMA K 3KCM/yaTauum yckopuTtenemn

7.1. OpraHu3aummn, UCNOJIb3yloLME YCKOPUTENN, A0NKHbI UMETb CIeAYIOLLYI0 AOKYMEHTaUMIO:

- CAHMTApPHO-3NUAEMWONOTMYECKOEe 3aK/AloYeHMe Ha YCKOpUTeslb KakK Ha  MNPOAyKLUMI,
npeacTaBAAOLLYIO NOTEHLMANBbHYIO ONAaCHOCTb A/15 YE/I0BEK];

- JINUEH3NA Ha pAeAaTeNbHOCTb B 06n1acT 0b6palleHUs C reHepupylowmMmm MCTOYHUKaMU
MOHM3UPYIOLLLETO N3YYEHMSA, CBA3AHHYIO C SKCM/yaTauMeln YCKOPUTENs SNEKTPOHOB;

- CAaHMTapPHO-3NUAEMMOIOTMYECKOE 3aK/I0YEHNE O COOTBETCTBUM YCN0BUIA paboThbl C yCKOopUTenem
CaHMUTAPHbIM NpaBuNam;

- CAaHMUTAPHO-3NMAEMMNONOIMYECKOE 3aKNOHEHME HA MPOEKT Pa3MeLLLEHNA YCKOPUTENS;

- MHCTPYKLMIO NO pagmauMoHHoM 6e3onacHoCTK Npu paboTe c ycKoputenem;

- CaHMTapHble MNpaBwWna, pernameHTUpylolme TpeboBaHUA paaMaLMOHHOM 6e3onacHOCTU npu
paboTe c yckopuTenem;

- SKCNAYATALMOHHYIO AOKYMEHTALUIO NPOU3BOAMUTENA HA YCKOPUTENb;

- Nporpamma npoBeaeHns NPONU3BOACTBEHHOTO PALMALMOHHOIO KOHTPOAS;

- NPOTOKObl LO3MMETPUYECKUX USMEPEHUIA;

- NPMKa3 06 OTHECEHMM PAbOTAIOLLMX C YCKOPUTENIEM K MEPCOHANY rpynnbl A;

- MPUKA3 O HasHa4YeHWW JAnL, OTBETCTBEHHbIX 33 pPagMaLMOHHYHO 6e30macHOCTb M 3a
NPOM3BOACTBEHHbIM PaANaALMOHHbBIN KOHTPOIb UK MOMOXKEHUE O CYKbe pagmnaunmoHHoM besonacHocCTH;

- NAaH MeponpuAaTUIA Mo 3alMTe paboTHMKOB (NepcoHana) n HaceneHua oT pagmaLMoOHHON aBapum
W ee NocneacTBui;

- BOKYMEHT O crneuyanbHoOM obydyeHnn nepcoHana no pagmaunoHHon 6esonacHocTy;

- 3aK0YEHME MEeANLMHCKON KOMUCCUM O MPOXOXKAEHUM NEPCOHANOM rpynnbl A NpeaBapuTesibHbIX
N Nepnoanyecknx MegmunHCKMX OCMOTPOB;

- }KYPHan perncTpaumm MHCTPYKTaXKa no paanaumoHHoM 6e30nacHOCTU U AeACTBUAM B aBapUiiHbIX
cUTyaumsx;

- KapPTOYKM y4yeTa UHANBUAYAbHbIX 403 061y4eHMA nepcoHana.

7.2. OpraHu3auuu, wcnonb3ylowune MeguUMHCKUMIA yckopuTenb (PMY Y3/), pononHuUTenbHO
OO/KHbI UMETb CeAYOLYH0 AOKYMEHTaUMIO:

- INUEH3MI0 Ha MEAUUMNHCKYHO AeATeIbHOCTb,

- perucTpaumMoHHOE y40CTOBEPEHME Ha YCKOPUTESb, KaK Ha U3aenne meauunMHCKOM TEXHUKM.

7.3. Bo Bpema paboTbl yCKOpUTENs Ha My/ibTe yrnpaBJeHWs U Hag, BXOAOM B pabouyio Kamepy
(npoueaypHyo) A0MKHBI TOpeTb Npeaynpexaatolmne CBETOBble CUTHaMbI.

7.4. C uenbio 3alWmTbl NaLMEHTA YCTPOWCTBA ANA KOHTpoAas Ao3bl PMY Y31 gonxKHbl 6biTb
OTKa/IMBpOBaHbI MO MOMNOLWEHHON Ao03e, MO0 MO MOLLHOCTU MOM/OWEHHOW A03bl B COOTBETCTBUMN C
NMPUHATON B y4YpexKaeHMn meToaukol. KannmbpoBKa yCTPOMCTB KOHTpOsA A03bl PMY Y3J1 ponkHa
NpPoOn3BOANTLCA BO BPEMS BBOAA B 3KCMJ/yaTauuto, Nocie nposeaeHusa nobbix paboT, KoTopble MoryT
NOBAMATb HA NAPaMETPbI U3/TYYEHUS, @ TaKKe NePUOANYECKM B COOTBETCTBUMN C NPUHATOM NPOTrpammoin.

7.5. 3kcnayatauma PMY Y3/1 gonyckaetca Npu HaJMYUKU KIMHUYECKOro Ao3umeTpa ¢ Habopom
AETEKTOPOB A1 BUAO0B M SHEPTUii UCNONb3YEMBIX U3NYYEHUN.



VIII. TpeboBaHUSA K NYCKO-HANaA0YHbIM U PEMOHTHbLIM paboTam

8.1. Mycko-HanagouyHble paboTbl Ha yCKopuUTene MPOBOAATCA AO €ro NPUEMKM KOMUCCUMEN U
pernameHTUPYIOTCA WMHCTPYKLMEN NO NPOBEAEHUI0 MYCKO-HanagouvHblx pabot. Ocoboe BHMMaHMe
OO/MKHO OblTb  yAeNeHO HaAeXHoM paboTe cucTeEM PaLMALMOHHOTO KOHTpOAsA, ON0KUPOBKM,
CUTHANU3aLMM U BEHTUAALMM NOMELLEHUIN YCKOPUTENS.

8.2. BblBOA, yCKOPUTENA HAa HOMMUHAJIBbHBIN PeXXMM PaboTbl OCyLLECTBAAETCA NO3TANHO (He MeHee 3
3TanoB), HauyMHaA C MUHMMA/IbHbIX 3HAYEHWI MaAapPaMEeTPOB NOAA WU3/yYeHMA ycKopuTena (TOK ny4yka
YCKOPEHHbIX 3/IEKTPOHOB, MJIOTHOCTb NMOTOKA 3HEPTUU, MOLLHOCTb A,03bl TEHEPUPYEMOTO U3/yYEHUS) C
nocneaoBaTeNibHbIM YBEMYEHUEM WUX 3HAYEHWA [0 BEPXHEW FpaHuupbl AMana3oHa A1A Kaxaoro Buaa
M3/Iy4EeHUA U MPU KaKAOM 3HAYEHUWU SHEpPrnmn usnydeHua. Ha Kakgom atane paboTbl ycKoputens
N3MEPAIOTCA YPOBHU M3/YYEHUSA Ha HAPY!KHbIX MOBEPXHOCTAX PaLMALMOHHOWM 3alUWTbl, YTOUHSAOTCA
pa3mepbl PaAMaLMOHHO-ONACHOM 30Hbl. [loc/ie NosyYeHWsa MPOEKTHbIX NapameTPoB YCKOpUTENA U
BbIXOAa Ha CTabW/IbHbIN Paboumnin pexxum CHUMaETCa pacnpeaesieHne nosei nsny4yeHns B NoMeLLeHUNAX
YCKOPUTENS U MOMELLEHUAX, CMEXKHbIX C HUM.

Mpu n3mepeHnn ypoBHeN M3iydeHua ocoboe BHMMaHMEe 0OpalLlaeTcs Ha MecTa MPOXOXKAEHUSA
TEXHONOTMYECKUX KaHA/0B B PaAMaLMOHHON 3awwmTe. JoMKHbI ObiTb NPeayCMOTPEeHbl CPeACTBA 3aLWMUTbI
Ha c/lyyait pacOKyCUPOBKM MyYKa 3/IEKTPOHOB.

8.3. [na npoBeneHUs Kaxkgoh CTaguMuM BBOAA YCKOPUTENS B HOMMHAMbHBIA pPeXumM paboTbl
HeobXxoaMMO paspelleHne CcayXbbl pagMauMoHHOW 6e30nacHOCTM (Anua, OTBETCTBEHHOrO 3a
paAMaunoHHyY0 6e30MacHOCTb) OpraHM3aLmMm, B KOTOPOM pasmeLleH YCKOPUTESb.

8.4. NycKo-HaNago4YHble U PEMOHTHbIE paboTbl Ha yckopuTensx Il rpynnbl A0AKHbI NPOBOAMUTLCA
noA, HenocpeaCTBEHHbIM KOHTPONEM CAYKObl paaMaumoHHON 6e30NacHOCTM OpraHM3aLmn, B KOTOPO
pa3smeLLeH yCKopuTeb.

8.5. MNycKo-HaNafouHble U PEMOHTHbIE PaboTbl Ha YCKOPUTENE A0/KEH OCYLLECTBAATL NepCoHan
M3roTOBUTENA WAM MEPCOHaN CneuManu3MpoBaHHON OpraHWsauMu, UMELWeNn JNIMLEH3UI0 Ha
OCyLLEeCTB/IEHNE  AEeATEeNbHOCTM,  CBA3AHHOW C  WUCTOYHMKAMU  WMOHU3UPYIOWErO  U3/yYeHUA
(reHepupyowmmm). [Jonyckaetca npoBefeHUe yKa3aHHbIX paboT cneunanbHo 0bydeHHbIM NepcoHaiom
OpraHu3aumMmn, Npu HalMuMK BblLEYNOMAHYTON JIMLEH3UN U NOLPOBHON MHCTPYKUMM MO TEXHONOTMMU
nposefeHnA paboT M obecnevyeHuto pagnauMoHHoOM 6e3onacHOCTM Npu Mx NpoBeaeHuun. lNepcoHan,
YYacCTBYIOLWMIA B MYCKO-HANAAO0UYHbIX WKW PEMOHTHbIX paboTtax, AomKeH b6biTb obecneyeH cpeacTBamu
WMHOMBWUAYANbHOM 3aLWMTbI U MHANBUAYANbHBIMU A03UMETPAMMU.

IX. PagmMaumnMOHHbIN KOHTPO/b

9.1. PaanauMOHHbI KOHTPO/Ib Ha ycKopuTesne uam PY Y3/1, a TakKe Npou3BOACTBEHHbIN KOHTPO/Ib
3a cobntoaeHnem BceMu paboTatoLWmMmMmM HOPM M NPaBUA PagMaLMOHHON 6e30MacHOCTM OCYLLLECTBAAETCA
cnyboW paanaLMoHHo 6e3onacHOCTU OpraHn3aumu.

B TOmM cnydyae, Korga B OpraHvM3aumMyM He MPOBOAMTCA HUKAKMX APYrMX paboT ¢ UCTOYHMKamMu
WOHU3UPYIOWMX W3YYEHUN, cayxba paanauMoHHOM 6e30nacHOCTM [O0/MKHa OblTb OpraHM30BaHa
HenocpeacTBEHHO Ha ycKkopuTene nam PY Y3J1. YncneHHbI coctaB cny»Kbbl (B 3aBUCMMOCTM OT 06beMa U
XapakTepa npoBoAMMbIX pPaboT), ee npaBa M 006MA33aHHOCTM ONpPeAenATCA aLAMUHUCTPAUMEN
opraHusauuu.

9.2. Cuctema pagmaLMOHHOTO KOHTPOA B yYPEXAEHMM, SKCMIYaTUPYIOLLEM YCKOPUTENb, AO/IKHA
pa3pabaTtbiBaTbCA Ha CTaguM MNPOEKTUPOBAHMA W [AOMKHA BK/AOYaTb BOMPOCHI OpraHM3aumMm U
NPOBeAEHMA KOHTPOAA 33 PafMaLMOHHON 0H6CTaHOBKOM M Ao3amu obayvyeHUA nepcoHana. B npoekre
YCKOpUTENS AONXKHO 6biTb TaKXKe MNpegyCMOTPEHO MECTO (MoMeleHue) Ansa cay»Kbbl paavauymoHHON
6€e30nNacHOCTM M ee OCHallleHWe COBPEMEHHONW annapaTypol AaAa NpoBefEeHWA COOTBETCTBYHOLLMX
N3MepeHUN.

9.3. MNopsfoK NpoBeAeHUs PaLMaLMOHHOIO KOHTPOAA, a TaKKe perucrpauuMm u yyeta ero
pe3ynbTaToB ONPeAenATCA Ha CTaAUN NPOEKTUPOBAHMA YCKOPUTENA U YTOUYHAKOTCA B 3aBUCUMOCTU OT
KOHKpPETHOM pagMaLMoHHON 06CTaHOBKM B OpraHM3aLmmn 1 Ha npuaeratoweit Tepputopun.

9.4. Cuctema pagmMauMoOHHOrO KOHTPOAA NPW SKCNIyaTaLMKM YCKOPUTENA A0XKHA BKAOYATb:



- CTauMOHapHbI A03MMETPUYECKUIA KOHTPOb 38 YPOBHAMU NOHU3UPYIOLWLMX U3TYYEHWIA.

- MHAMBMAYaNbHbIM 403MMETPUYECKUI KOHTPO/Ib NEPCOHANa.

- Mepnoamnyecknii KOHTPOIb 33 YPOBHAMMU MOHUSUPYIOLLETO U3NYYeHNUA B PagNaLMOHHO-OMNaCHOM
30HEe, Ha HapY)KHOM NOBEPXHOCTM 3aWMUTbl, Ha Pabounx MecTax NepcoHana, B CMEXKHbIX NMOMELLEHUAX C
MOMOLLBIO HOCUMBIX A03UMETPUYECKUX MpUBopoB <*>. (MeprMoanMyHOCTb KOHTPOAA pagualyOHHOW
3alLMTbI CTaLMOHAPHBIX YCKOpUTENen - ABa pas3a B rod, NepeaBuNKHbIX YCKOpUTENei U ycKoputenei ¢
UHANBUAYANbHOW 3aWNUTON - OAUH pa3 B mecAL.) TaKol KOHTPO/b LO/IKEH NPOBOAMTLCA TaKKe BO BCeX
CNYYanx YyBENMYEHMS MOLLHOCTM YCKOPUTENA, MPU WM3MEHEHMAX PEeXMMa ero 3Kcnayatauuum wu
KOHCTPYKUMM  pagmMaLMoOHHOM  3aWwmTbl.  Pe3ynbTaThl  PagMaUMOHHOrO  KOHTPOAA  AOJ/IKHbI
PerncTpMpoBaThCA B CNeLunasbHOM XypHase.

<*> Wcnonb3yemble 4Na NPOBEAEHMA TAKNX U3MEPEHUI A03UMETPUIECKME NPUBOPbI LOKHbI ObITh
3alMLEeHbl OT BO3AENCTBMA BbICOKOYACTOTHbIX 3/1EKTPOMArHUTHLIX MO W COOTBETCTBOBATb
napameTpam PerucTpmpyemoro U3nyyeHus.

- KOHTpOAb UCNpaBHOCTM cUCTEM BAOKMPOBKU U CUFHANM3ALUM.

9.5. Ha yckoputensx Il rpynnbl 1 Ha yckoputensx | rpynnbl, rae MCnonb3yroT MULLEHN U3 Bepuanma
UAN TPUTKA, cneayeT AOMNOJIHUTENbHO OCYLLECTBAATL (He pexke ABYX pa3 B rof, a TakKe Npu U3MeHeHUM
XapakTepa paboT) KOHTPO/Sb 33 MAOTHOCTbIO MOTOKA (MOLWHOCTbIO [03bl) HEWTPOHOB, YPOBHAMU
PaAMOAKTMBHOIO 3arps3HEHWA OKpy)Kalolel cpedbl U OOBEKTOB 0O/yYeHMA, oAexabl U KOMHbIX
NMOKPOBOB MNepcoHana, OOYC/NOBAEHHOINO HaBeAEeHHON AKTUBHOCTbIO (MepUOAUYHOCTb KOHTPOASA
YCTaHaBAMBAETCA WMHCTPYKUMEN MO paauMauMOHHON 6e30MacHOCTM), a TaKXKe KOHTPoab 3a cbopom,
BPeMEeHHbIM XpaHEeHMEM U yaaneHnem pagmoaKkTUBHbIX OTXOA0B.

9.6. UHAMBMAYaNbHbIA AO3MMETPUYECKUI KOHTPOAbL 06A3aTeNeH A5 BCEro nepcoHana rpynnol A.
[nA MMNynbCHbIX YCKOpUTENEn cneayeT UCNONb30BaTb UHAMBUAYANbHbIE [O3UMETPbI, NPUTOAHbIE ANA
perncTpaumnm MMnyabCHOro U3Ny4YeHUA.

9.7. Pe3ynbTaTbl pagMaLMOHHOIO KOHTPONA AOJIKHbI PErMCTPMPOBATLCA B CNeLManbHbIX XypHanax.
Ha Bcex nnu, paboTatolmx Ha ycKopuTene, 3aBOAATCA KAPTOUKM ydeTa MHANBUAYA/bHbIX 403, B KOTOPbIX
PerucTpupytoTca KBapTanbHble U rofoBble 3pPeKTUBHbIE A03bl BHELIHEr0 06/1y4eHNA NePCoHanNa, a TakKe
cymmapHble n03bl 06nyvyeHUsa 3a Becb nepuofd pabotbl. Ha yckoputenax Il rpynnbl AONOAHUTENBHO
Heobxo0aMMO NPOBOAMUTbL KOHTPO/b A03 06/1y4eHUs nepcoHana Mpu BbINOJHEHUUM UM PEMOHTHO-
NPOodUNAKTUYECKMX U aBapWUiMHbIX paboT. YuyeT MHAMBMAYaANbHbIX 003 NEpPCcoHana OCyLLecTBAAeTCA B
pamKax "EAMHON rocyiapCTBEHHOM CUCTEMbI KOHTPOJIA U yYeTa MHAuBMAYyanbHbIx 03" (ECKUA).

9.8. KapTouku yyeTa HANBUAYANbHbIX 403 AO/IKHbI XPAHUTLCA B yuperkaeHunn B TedeHue 50 net. B
cnydae nepexoga paboTalowero B ApYroe y4ypexneHue, rae npoBoAaTcA paboTbl ¢ MCTOYHWMKAMMU
NOHU3NPYIOWMX M3NYYEHUIN, KOMUA KAPTOUYKM yyeTa MHAMBUAYAbHbIX A03 AOKHA NepecblaTbca Ha
HoBOe MecTO paboTbl. OpUrMHaN AOMKEH XPAHUTLCA Ha NPEXKHEM MecTe PaboTbl.

9.9. EXerogHo oOpraHu3auua, 3SKCNAyaTMpyloWwaa yckoputens uam PY Y3JI, 3anonHaeTr wu
npeactasBnsfeT B yCTaHOBAEHHOM NOPAAKE PaAMaLMOHHO-TUTMEHNYECKUIA NAacnopPT OpraHu3auuu.

9.10. B yuyperaeHun, ucnonbsytowem PMY Y3/, gomkHa 6biTb paspaboTaHa nporpamma no
KOHTPOMO $U3MYECKUX MapameTpoB U (GYHKUMOHA/NIbHbIX XapaKTepUCTUK ycKkoputena. [laHHas
nporpamma A0JIXKHa AeTasibHO ONUCbIBATb NpoLeaypbl KOHTPOANA, pernameHTMPOBaTb NEPUOAUYHOCTb UX
NpoBeAEeHMA U NepeyeHb UCNOo/b3yemMoro 060pyaoBaHuA.

X. MpeaynpexaeHve aBapuii U TUKBUMAALMA UX NOCNEACTBUI

10.1. Ana npepynpexaeHus paamalMOHHbIX U APYrMX aBapuii (NoxapoB) M NMKBMAAUUKN KX
nocneacTBUn AOMKHbI BbITb pa3paboTaH NaaH mMeponpuaTUiA No 3aluuTe paboTHUMKOB (nepcoHana) u
HaceNeHus oT pagMauMoHHOW aBapuM U ee MOCAEACTBMI, B KOTOPbIX C/ledyeT OTpasuTb cieayolme
OCHOBHbIE MOJIOXKEHUSA:

a) NPOrHO3 BO3MOMHbIX PaANaLIMOHHbIX MU HEPaANALIMOHHbIX aBapuii;

6) NopAAoK MHPOPMALIMK BbILLECTOALLEN OPraHn3aLMn U APYrMX opraHn3aumii 0 BOSHUKHOBEHUM
asapuu;

B) MEPONPUATUA MO INKBUAALMM aBaPUK;



r) 4ecTBMA NepcoHana Npu aBapuu;

4) cuctemy neyebHO-NPOPUNAKTUUECKMX MEPONPUATUIA B CAy4anX BHELWHEro WUAN BHYTPEHHEro
061y4eHUs Npu paanaLMOHHON aBapPUN UNU NOPANKEHUMN INTEKTPUYECKUM TOKOM;

€) MeponpuATMA No 3aLmUTe NepcoHana 1 NaLMeHTOB NPU TMKBUAALNN NOCNELCTBUI aBapUM.

10.2. TlpoBefeHMe MeponpuATUIA N0  NIUKBMAAUMM NOCNEACTBUI  aBapuuM  OpraHusyeT
aOMUHUCTPALMA y4YpexaeHusa, rae npousowna asapuA. [na nepcoHana v vy U3 HacesneHwus,
noAgeprwmnxca aBapmmnHomy obnyyeHuto, onpesenatoTcs A03bl aBaPUNHOTo 06ay4eHus.

10.3. Ha yckoputene Il rpynnbl B cnyyae pagMOaKTUMBHOIO 3arpAsHEHWs MOBEPXHOCTeN Wau
BO34YLIHOM cpefbl MepcoHas, NPOBOAAWMI HanafouHble, PEMOHTHO-NpodunakTMyeckme paboTol, a
TakKe paboTbl NO /AMKBMAALMM MOCNEACTBUI pPagvaLMOHHOW aBapuu, AO0KeH ObiTb obecneveH
cpeAcTBaMUM UMHAMBUAYANbHOW 3alUUTbl KOXHbIX MOKPOBOB M OPraHoB AbixaHuA. TpebosaHue o
NPUMEHEHMN YKa3aHHbIX CPEACTB AO/KHO ObiTb NPesycCMOTPEHO B MAaHaX MeEpOonpuATUA MO 3alute
paboTHWKOB (MepcoHana) u HaceneHus oT PaauaLMOHHONM aBapumy U ee NoCieaCTBUNA.

10.4. MNpu ob6HapyeHUM p[edeKToB B paavaLMOHHOM 3aluuTe YyCKopuTenb A0MAXeH ObITb
Hemea/leHHO BbIKAoYeH. O xapakTepe OOHapy)KeHHbIX AedeKTOB, M3MEHEHUU pPaaNaLLUOHHOM
0bcTaHOBKM M pgo3ax ob6aydeHMA nepcoHana WHPOpPMUpyeTcs opraHuM3auua  (CTPYKTypHoe
noapasgeneHune) depepanbHOro opraHa WMCMOJHUTENbHOM BAACTM, YNOJHOMOYEHHAA OCYLLECTBAATb
roCy[apCTBEHHbI CAHUTAPHO-3NUAEMMUOOTMYECKUI HAA30pP B SKCMYaTUPYIOLLLEN OpraHU3aLmuu.

10.5. Bo306HOBAEHME 3KCNyaTaLMM YCKOPUTENA Noc/e ANKBMAALMM BCEX MOCNEACTBUIA aBapumn
[OO0MNYCKAeTCA TONbKO MOCaAe NONyYEHUA CAHUTAPHO-3NUAEMMOIOTMYECKOTO 3aKNHOUEHMA.

MpunoxeHue 1
k CM 2.6.1.2573-2010

PACYHET PALAVALMOHHOW 3ALLMTBI YCKOPUTENA

PacueT paanaunMoOHHOM 3aLWMTbl YCKOPUTENA 3/IEKTPOHOB BKIOYAET TPM 3Tana:

- pacyeT MOLLHOCTEN 403 B pacYETHbIX TOYKax 6e3 paanaLlMOHHOM 3aLLnThI,

- onpegesieHNe HeobxoAMMbIX KpaTHOCTeN ocnabneHua NoayyYeHHbIX MOLLHOCTEN A03, C yYyeTom
KaTeropmun nomeLLeHn,

- BbIOOP MaTepManoB 1 pacyeT TOALMH pagMalMoHHON 3aWmnTbl, obecneynBaloWwmx Heobxogmmble
KpaTHOCTM ocniabneHuns.

Habop HeobxoanmMbIX MCXOAHbIX AAHHbIX 1 GOPMY/bl, UCMOJIb3yeMble A1 pacyeTa MOLLHOCTEN 403
B 3aZlaHHbIX TOYKax 6e3 paanaunMoHHOM 3aLUTbl, Pa3INYalOTCA ANA Pa3/IMYHbIX BUAOB yCcKopuTenei. Mpu
npoBeAeHUM pacyeToB pagmaLMOHHOM 3aWMTbl PAa3/1IMYalOT TPU BUAA YCKOPUTENEN SNEKTPOHOB:

- YCKOPUTENU TEXHONOTMYECKOTO U HAay4YHOro Ha3HayeHus, paboTatolme B pexxmme HeNnpepbIBHOro
n3ny4eHus (NPOMbILLIEHHbIE YCKOPUTENN);

- ycKopuTenu, paboTatowme B UMMNY/IbCHOM peXume (MMMy/bCHbIE YCKOpUTENN);

- YCKOpUTeNun gns YyCTaHOBOK MeAMLUMNHCKOro HasHavyeHusa (MeanumHCKne yckoputennu).

[Ons npoBegeHMA pacyeta MoLWHOCTelM 4,03 6e3 pagMauMoHHON 3aLWUTbl UCNO/Ib3YHOTCA Caeaytowme
NcxogHble AaHHble:

1) Ans NpOMbILLIEHHbIX YCKOpUTEne:
- MaKCHUMaJIbHAA SHepI'uAa YCKOPEHHHX SJIEKTPOHOB E , MsB;
0

- MaKCMMa bHbI TOK NMY4YKa 3/1EKTPOHOB J, MA;

- MaTepu1an 3aWmnThl;

- MaTepman MULEHMW;

- dopma v pasmepbl NyYKa M3Ny4yeHUn, B3aMMOAENCTBYIOLLENO C 06/1y4aemMbiM 06 bEKTOM;

- [LONA NyYKa 3/1EKTPOHOB, TepPAEMas Ha PasHbIX y3/1aX YCKOPUTENA, aTOMHbIA HOMEP MaTepPUanos
ycKopuTens;



- pexmum paboTbl ycKopuTens (NPoaoKMTENbHOCTb 06ayYeHMA 32 CMEHY, YMCI0 Paboumx CMeH B
CYTKM, B rod, CPeaHAsA NPOAOIKUTENbHOCTb 06/1y4eHNA 3a roa).

2) Ons MMNYNbCHbIX YCKOpUTENe:
- MaKCHUMaJIbHAA SHepI'ua YCKOPEHHHX SJIeKTPOHOB E , MsB;
0

- ANNTENbHOCTb MMMY/IbCa M HacToTa Cle0BaHNA UMMY/bCOB;

- MaKCMMaJlbHbIA CPEAHWNIN TOK NEKTPOHOB (3apAa YCKOPEHHbIX 3/1eKTPOHOB B CEKYHAY);

- MaTepuan 3aLmThl;

- MaTepuan MULLIEHU;

- dbopma 1 pasmepbl NyyKa U3NyYeHUs, B3aMMOAENCTBYIOLLErO C 061y4aeMbiM 06bEKTOM;

- JONA Ny4YKa 3NEKTPOHOB, TepAemMan Ha PasHbIX y3/1ax YCKOPUTENA, aTOMHbI HOMep maTepuanos
ycKopuTens;

- pexxnm paboTbl yckopuTena (CymmapHbiii 3apaa, YCKOPEHHbIX 31eKTPOHOB 3a pabouyto cMeHy, 3a
CYTKM, 3a roga).

3) Ana meguLUMHCKUX YyCKopUTene:

- MaKCUMaJIbHaAa SHepIruid SJIEKTPOHOB IIJId PeXMMa O6J'IyquI/IF[ SJIEKTPOHaMM un

pexuMa OOJIydeHMS TOPMOS3HBIM M3JydeHueM, E , MsB;
0

- MOLLHOCTb 103bl TOPMO3HOTIO U3/1y4YE€HUA B U3OLLEHTPE;

- MOLLHOCTb [103bl TOPMO3HOIO U3/Y4YEHUSA BHE U30LEHTPa;

- OTHOLLEHNE MOLLHOCTU 403bl HEUTPOHOB K MOLLIHOCTU [,03bl TOPMO3HOIO U3/y4EHUA B U3OLIEHTPE;

- pasmepbl NyyKa U3NyYeHMA M BO3MOXHbIE ero HanpasaeHus;

- paccTosiHMe A0 U30LEHTPa;

- pexkum paboTbl yckoputena (paboyasa Harpyska 3a Hedento, paBHas MpPou3BedeHUIo cpeaHei
[03bl 33 BpemaA 06/1y4eHNs 0AHOro NaLMeHTa Ha YMCI0 NaLMEeHTOB B HEAEN0, YNC/I0 CMEH B CYTKM, YNCTO
pabounx aHel B Heaento, B roa).

[Ona ycTaHOBOK pasnU4YHbIX TUMOB MOFYT WUCMOAb30BaThCA M ApyrMe UCXoAHble AaHHble,
npuseaeHHble B X TEXHUYECKOMN AOKYMEHTaLUUN UM NOAYYeHHbIe B pe3ybTaTe MU3MepeHUin, Hanpumep:
MOLLHOCTb A03bl TOPMO3HOFO W3/y4eHUA OT MULLEHM, OT pPasHbIX 4YacTell YCKopuUTens, B PasHbIX
HanpaB/IeHUAX, MOLLHOCTb 103bl B CMEXHbIX C YyCKOpPUTENEeM NOMELLEHMAX U T.N.

Heobxo4MMO y4ecTb, YTO KPOME MULLEHW 3/1EKTPOHbI MPU YCKOPEHUU MOTYT MOFA0LWATLCA B y3/1aX
yCKopuTens, co3gasan A0MNONHUTENbHbIE UCTOYHMKM TOPMO3HOIO M3ydeHuA. ITo Tem boee BaXKHO, YTo
B MPOMbILWEHHbIX 061y4YaTeNbHbIX YCTAaHOBKaxX ycKopuTenb M paboyas Kamepa C MULUEHbIO MOTyT
pa3mMeLLaTbCs B PasHbIX NOMELLEHUAX.

PaccunTtbiBaeTcs cpegHsAa 3a paboyyld CMeHY MOLWHOCTb 3KBMBAJEHTHOW [03bl TOPMO3HOIO U
HENTPOHHOTO U3NYyYeHUs (ecan OHO ecTb).

CpeaHas MOLWHOCTb 4,03bl TOPMO3HOIO U3y4YEeHUA B PaCHETHOM ToUKe onpegenseTcsa no ¢opmyne:

roe: P (Tx®Ta) - CcpenHsas MOIIHOCTb IIO3EL Ha paccTosgHuM 1 M oOT
1
MCTOUHUKA MBJIyUeHUs B HANPABJIEHMM Ha pPacCuyeTHYln TOYKYy, MK3B x M2/4,

Tx3Ta - Yyron MexAay HanpaBaeHWeM NyyKa 3N1eKTPOHOB W HanpaBNeHWEM Ha PACYETHYIO TOUKY,

R - paccToAHMe OT UCTOUYHMKA A0 PACYETHOM TOUKK, M.

MCTOYHMKaMM N31yYeHMA ABNAIOTCA BCE MECTa B3aMMOAENCTBMA 3/1EKTPOHOB C BELLLECTBOM.

MoLWHOCTb [03bl TOPMO3HOTO W3AYY4EHMA HA PaACCTOAHMM 1 M OT WCTOYHMKA W3Ay4YeHuA
NPMHUMAETCA NO TEXHUYECKUM AaHHbIM yCKopuTens, AMbo paccunTbiBaeTca No Gopmynam:

1) Ana npombIWNEHHbIX yCKopuTenei:

P (rxoTa) x J x T
1,1 us3



roe: P (Tx®Ta) - MONHOCTL IHOB3El Ha PACCTOAHMM 1 M OT MCTOUYHMKA
1,1

MBJIyYEeHUs [IOI YyTJIOM TX3Ta K HANPAaBJIEHMIO IIyuykKa DSJIEKTPOHOB IPM TOKe [Iyuka
1 MA, MK3B X M2/ (u x MA),

J - TOK Iydka 3JIEKTPOHOB, MA,

T - OPOIOOJIXMTEJILHOCTH OOJIyueHMs 3a CMeHy, 4,

ns

T - OPOIOJIXUTEJIBHOCTL CMEHH, U,

cMm

K - KPaTHOCTb ocnabneHus A03bl n3nyvyeHmAa B KOHCprKuMOHHOﬁ 3au4MTe,on;vuueﬁ B COCTaB
yckoputens.

2) Ona MMNynbCHbIX YCKOpUTENEeNn:

roe: Q - cymmapHbIi 3apAaj YCKOPEHHbIX 3/1eKTPOHOB 3a CMeHy, K.
3) Ana MmeaMLMHCKUX YCKopUTenei:

roe: W - pabouyan Harpyska, paBHasa npousBeAeHUIO cpedHeit Ao3bl 3a 1 npoueaypy Ha umcno
npoueayp obayyeHua B Heaento, 38 B HeAENIO,
I - paccToAHME OT UCTOYHMKA U3YYEHMA 40 U3OLLEHTPA, M,

b(TxaTa) - KO3adPMLUMEHT BbiXxoaa N3ny4eHMA U3 061yyaemoro ob6beKTa B HaNpaBAeHUU TX3Ta,
T IPOOOJIXUTEJILHOCTE paboOTH BCeX CMEH IIepcoHajla I'PyNNe A B HeIeswo, U
Hel

P (rxoTa) = 6,0 x 10 x P (rxsTa), MK3B x M2/ (4 x MA), (5)
1,1 Tad

rge: P (TxmTa) - 3HaueHue U3 TabJMUH 2 1Oya BHOPAHHEIX DHEPIUU
Tab
BJIEKTPOHOB E ¥ MaTepuasa MumeHu, cI'p x M2/ (MA X MMUH.) .
0

CpeaHAa 3a paboyylo CMEHY MOLLHOCTb A03bl HEMTPOHOB Ha PaccTofAHMM 1 M OT MULLIEHM
onpeaenserca no Gopmynam:
1) 1A npombIWNEHHbIX yCKOpUTenei:

15 T 10 T
H 6,25 x 10 x £ x J x anvoda us3 5,0 x 10 x £ x J x anvoda us3
P (TX3Ta) = ——--------—-—————————o——————— X ——=== = X ——-=== MK3B/d4,
1 4 2 T 2 T
4 x 10 xmm x R x K CcM R x K cM
H H
roe: f - xosdpdmumeHT BEHIXOHA GOTOHENMTPOHOB Ha 1 BJIEKTPOH (onpemenseTcs

-4
no Tabmn. 6, smbo mo dopmyne: £ = 1,5 x 10 x E ),
0

anvda - xooddMUMEHT nepeBOma MJOTHOCTM IIOTOKA HEWTPOHOB B MOUIHOCTH



SKBUBAJIEHTHOM Ho3el (anbba = 1,7 Mk3B x cM2 x c/u4),
K - xpaTHOCTbL OcCJyabyieHMss MOWHOCTY IO3H HEMTPOHOB B KOHCTPYKTUBHOM
H

3amMTe YCKOPUTENS.

MNoactasnAA BbilwenpueeeHHble BbipaXKeHua ana fu anbd)a OKOHYaTe/IbHO NOJZIy4aeM Bblpa*KeHue:

5
1,3 x 10 x J x E T
H 0 ns
P (Tx3Ta) = ——————————————————-- X ——=== MK3B/4, (6)
1 2 T
R x K CM
H
2) Ons MMNYNbCHbIX yCKOpUTenei:
.
1,3 x 10 x Q x E
H 0
P (Tx3Ta) = ———-———————————————— MK3B/4, (7)
1 2
R xK x T
H CM
3) Ana MmeaMLNHCKUX YCKopUTenei:
6 2
1,0 x 10 xWxr x cC
P (Tx3Ta) = ——m----——-—oo——————————— MK3B/4, (8)
1 T
Hen

roe: ¢ - OTHOWeHME MOLLHOCTU SKBUBANIEHTHOM A03bl HEMTPOHOB B U30LEHTPE K MOLLHOCTU [03bl
TOPMO3HOIO M3/1y4eHus.

Heobxoaumas KpaTHOCTb ocnabneHuns nsydyeHms B 3alLmTe onpeaenserca no popmyne:

H
P (rxmsTa) + P (Tx>3Ta)

p

roe: P - MNPOEeKTHAas MOWHOCTHL O3k, MK3B/U.
np
3HauYeHMA NPOEKTHOM MOLLHOCTM A03bl 33 PagMaLMOHHON 3aLMUTON YCKOPUTENA PacCYMTbIBAKOTCA
ncxoaa us npeaenos aosbl (MA) ANs COOTBETCTBYIOWMX KaTeropuit obaydyaembix AUL, U BO3MOMKHOM
NPOAO/IKUTENbHOCTU MX NPEObIBAHNA B CMEXKHbIX NOMELLEHUAX UAN HA MPUAErAOWMX TEPPUTOPUAX C
NCMO/Ib30BaHNEM COOTHOLLIEHMA:

3
10 x IOn 0,3 x If
P = e = ————————— MK3B/u, (10)
np 2 xTxnx 1700 T x n
3
roe: 10 - xo»dduuMeHT Hepexoma OT M3B k MK3B,

NAa - npegen oo3bl, M38 B roa,
2 - k0apduMuMeHT 3anaca,
T - MakCcMManbHaA J0NA BpeMEHU, NPOBOAMMOrO Nt0AbMMU B A@aHHOM NOMELLEHUN,



N - KO3GPULMEHT CMEHHOCTH, YUUTLIBAIOLLMNI BO3MOKHOCTb ABYXCMEHHOI paboTbl yCKOpUTENS,

1700 - cTaHZapTM30BaHHAA MPOAO/IKMTENBHOCTL PaboTbl NepcoHana 3a rog, NPy oAHOCMEHHOWM
paboTe, Yacos B roa,

B Tabnvue 1 npuBeseHbl pEKOMEHAYEMbIE 3HAYEHUS NMPOEKTHON MOLLHOCTU A03bl AN YKAa3aHHbIX

yC/IOBUIA.
OnpenenmMe HeOOXOOMMYH KPATHOCTL OCJAOJIEHMS MOUWHOCTHY O3B MIJIYUEHUS U
30PEeKTUBHYIO SHEPIMI TOPMOBHOTO M3aNydeHusa (E ), BHOMpAoOT MaTepualj 3alluThH U,
50
c noMompio Tabmami 3 - 5, HaAXOIAT HeOOXOOMMYK TOJIIMHY PaIXMalMOHHOM BaWMTH IJig
[IOJIydeHMs SBaOaHHOM KpPpAaTHOCTM ocJabjeHusa. OOOeKTUBHYK DHEPIMUI0 TOPMO3HOIO
UBITYyUYEeHUS (E ) B 3aBUCHUMMOCTM OT DHEPTUM DIIEKTPOHOB (E ) ONpenesisT
2d 0
cllenyomyM 0o0pasoM:
2
E = -—— E nopu E <= 1,7 MsB,
50 3 0 0
E
0
E = -———— 1pu 1,7 MeB < E <= 10 M»sB,
€10} 2 0
(11)
E = S5MsB mpu 10 MsB < E <= 15 M»sB,
ed 0
E
0
E = —-———— npu E > 15 M»sB
€10} 3 0
Tabaunua 1
MpoeKTHas Mol HOCTb A03bl (PNp) 3a cTaunoHapHoOM
3aLLNTON YCKOPUTENA 3IEKTPOHOB A/151 NOMELLEHUI U TeppUTopUMn
Pa3/IM4HOro Ha3dHa4vyeHunA
[loMelmleHMe, TEPPUTOPUSI T n I P
g
oTH. |oTH. |M3B/TOn |[MK3B/UY
en. en.
[ToMemeHMss MNOCTOSHHOTO NpebOhBaHMA IepcoHala 1 1 20 6,0
rpynnel A (BCce MIOMEIeHMsS, BXOIALMEe B COCTAaB
oTnesieHMM, KabOMHETOB JIydeBOM Tepanuu,
KOMHATa yIpaBJieHMS (NyJIbTOoBasdg)) .
[ToMemeHMsT BPEMEHHOTO NpebOhBaHMA IepcoHala 0,5 1 20 12,0
TPyHInsl A
[lomMemeHns, CMEXHHE 10 BEePTUKAIV U 1 1,2 5 1,2

TOPMBOHTaNIM C pabouey KaMepoM (IpoLelypHOM)
YCKOPUTEJNSA B KOTOPEIX MMEITCS NOCTOSHHLBE
paboure MecTa [epcoHajla I'pPyNne B.

[lomMemeHns, CMEXHHE 10 BEePTUKAIV U 0,25 1,2 5 5,0
TOPMBOHTaNIM C pabouey KaMepoM (IpolLelypHOM)
yckopuTessa 0e3 MNOCTOSHHHX paboumnx MecT




(xomy1, rTapnepo®, JIeCTHMYHASA I[JIOWAIKAa,
xopunmop, ybOopHasd, KkjlamoBas U IOp.) .
I[loMemeHns BNIM30OUYUECKOTO NPEeOBIBAHUS 0,06 1,2 5 20
IepcoHajyia I'PYyNNe B (TeXHUUYEeCKUM DTax,
nomBajl, uYepmakKk M T.I.) .
[TajaTe CcTauMoHapa (He pamuoJioTMuecKue), 0,25 2 1 0,6
CMEXHEIE 10 BEepTHUKAaJIM VM T'OPM3OHTAaJIM C
oTIHeslIeHuAMM, kabMHeTaMM JIydeBOM Tepanmuu,
IIOMEUEHUS DBNM30INUECKOTO NpeObBaHMa JIiMl, He
OTHECEHHBIX K I[IepPCOHAaJly, CMeXHble I[10 BepTHuKaJl
¥ TOPMBOHTAaJNIM C pabouey kKamMepomn
(mpoLenypHOM) YyCKOPUTEJIA.
[loMemeHMsa, B KOTOPHIX MMEITCS IIOCTOSHHBIE 1 1,2 1 0,25
paboure MecTa JiMll, HEe OTHECEHHEHX K
IepcoHaly.
TeppuTopMsa, Npuierawnmas K HaPYXHHEM CTeHaM 0,12 2 1 1,2
30aHUSA YCKOPUTEJS.
Tabnnua 2
MOLWHOCTb NOTNOLEHHOM A03bl TOPMO3HOIO U3Yy4YeHUA
B BO3ayxe, clp X M2 (MA X MUH.)
TxsTa E , MsB
<k>, 0
rpam.
0,2 0,3 0,5 0,7
MaTepral MMIIEHU
Al Fe Sn Au Al Fe Sn Au Al Fe Sn Au Al Fe Sn Au
0 0,8 |1,3 |1,75|3,3 |1,95(3,50]|4,4 7 6,3 |8,6 | 15 | 23 |[15,1|21,6| 35 |45,8
10 0,7 (1,2 |1,66|2,9 |1,67|3,16|4,0 |6,15|5,55|8,1 |13,2| 20 |12,7|19,2|34,3|40,2
20 0,7 |1,1 |1,50]|2,45|1,67|2,80|3,7 |5,3 |5,1 |7,4 |11,7|16,7|10,8(17,2|28,2|34,6
30 0,6211,0 (1,40(2,1 |1,60(|2,46(3,5 |4,6 |4,3 |[6,7 |10,6|14,0(9,3 [15,4|24,6| 29
40 |0,55(0,97|1,23|1,85|1,50|2,20(3,16|4,12(3,6 |5,8 |8,8 [12,3]|7,9 [12,6]|20,6(24,6
50 |0,49|0,53|1,15|1,58(|1,40|1,93|2,8 |3,96|2,7 |5,0 |7,9 |10,5|6,3 [10,4]|17,2| 21
60 |0,53|0,7 |1,0 |1,40|1,32|1,75|2,46|3,34|2,1 |4,0 |6,85|9,7 [5,3 |8,16| 14 |17,5
70 0,35|0,61(0,88(1,28|1,23|1,60(2,1 |3,10|1,67(3,5 |5,65|7,65|3,86(6,5 |11,4|15,3
80 0,32|0,54(0,80(1,15|1,0 |1,40(1,76|3,10|1,05(2,3 |4,4 |6,85(3,0 (4,7 |9,15| 13
%0 |0,26|0,47|0,70|1,0 |0,88|1,32|1,40|2,55|0,61|1,0 |3,5 |6,85(2,16(3,1 | 7 |11,5
100 0,24)|0,44(0,61(0,98]0,70|1,15(1,23|2,46|0,7 1,4 (3,1 |6,85| - - 6,5 |11,2
110 |0,21|0,46|0,53|1,0 |0,53|1,0 |1,05|2,46|0,98(2,2 |3,16|7,65| - - |7,0 |12,7
120 0,2 |0,53(0,53(1,0 |0,42|1,0 [1,23|2,46|1,23(2,46(3,7 |7,9 - - 7,8 15
130 |0,17|0,49|0,61|1,14|0,35(0,97|1,5 |2,71|1,23|2,64(|4,4 |7,9 | - - |8,25(|15,5
140 0,16|0,47(0,80(1,30|0,35|0,88(1,76|2,71|1,05(2,48(5,2 |7,9 - - 8,6 |15,7
150 |0,16|0,44|0,88|1,20|0,26|0,88|1,94|2,71|0,97(2,2 |5,3 |7,9 | - - |8,8 |15,8
160 0,15|0,40(0,88|1,20|0,26|0,79(1,94|2,71| - - 5,2 7,9 - - 8,8 |15,8




<*>TxaTa - yron mexay HanpassieHnAMU nyvyka aNNIEKTPOHOB U HanpaBaeHWeEM BbiXo4a TOPMO3HOIo
N31y4eHNA N3 MULLIEHMN.

Tabnuua 2 (MpoaonxkeHue)

TxsTa E , MsB
<k >, 0
rpan.
1,0 1,25 1,5

MaTepmral MHUIIEHU

Al Fe Au Sn Al Cu Au Al Cu Au
0 39,6| 58 81,6 79 49,3 72 133,5 84,5 128 216,3
10 36,0| 51 75,5 65 43 70,3 128 74 121,4 210,5
20 28,2(42,2 65 54,5 30,6 52 103 47,5 92,5 186
30 19,4(31,8| 55,4| 44,8 24,6 36 97,5 92,6 67 154
40 14,1129,8| 49,2| 37,5 20,6 32,5 82,4 26,4 51 134
50 12,3] 23 45 30,8 16,4 29 72,4 22,8 45,7 124
60 9,7 (19,4 33,5 27,2 14,4 20,6 61,5 20,2 38,8 114
70 8,1 15 29 22,8 12,3 19,6 59,8 16,7 36 103
80 4,76(11,4| 22 19,7 10,3 18,5 57 13,2 30,8 92,5
90 2,0 4,5 17 16,7 6,15 17,5 56,4 7,91 28,2 82,9
100 2,65| 6,5| 32,5| 15,4 5,6 16,4 54,5 7,22 24 85
110 3,18| 8,3| 37 14,0 5,1 16 52,7 6,7 23 79,4
120 3,1 9,71 39,5 15,0 4,56 15,4 51,8 6,15 18,5 77,5
130 3,1 9,7 39 15,4 4,14 14,9 51,1 5,64 17,6 76,7
140 3,1 9,7 39 16,7 3,6 14,4 49,2 5,1 16,7 75,7
150 3,1 7,8 37,8 17,6 3,0 14,0 58,5 4,65 15 74
160 3,0 7,0 37,8 17,6 2,5 13,9 - 4,1 - -
170 3,0 7,0( 37,8 17,7 2,5 13,8 - 3,1 - -
180 2,9 |6,15| 37,8| 17,6 2,5 13,8 - 2,55 - -

Tabnnua 2 (MpoaonkeHue)



Tx2Ta E , MsB
<* >, 0
rpan.

MaTepmrasl MUIIEHU

Al Cu Au Al Fe Au Al Fe Au Sn Sn
0 129 206 340 256 358 457 817 964 |1070 |2750 |16100
10 103 164 266 194 274 408 520 670 856 [1895 4720
20 68 126 237 125 203 312 285 437 625 (1119 3330
30 53 103 203 85,5 138 245 170 306 484 875 2740
40 47,5 67 189 67 105 189 138 238 382 735 2180
50 41,5 56 165 59 85 157 85 171 300 620 1580
60 32,6 51 155 33 67 119 68 121 252 525 1190
70 25,6 |41,4 144 (19,4 53 86 51 86 202 429 880
80 19,4 (34,4 134 |[16,7 32 60 34 51 118 314 590
90 16,9 (28,2 |[128,4|11,4 29 49 26 31 110 273 440
100 13,5 [25,5 119 (13,2 31 119 31 33 134 392 660
110 11,4 (22,8 108 [13,2 25 103 35 53 168 318 540
120 10,6 [20,3 103 |12,5 [25,5 113 35 70,5
130 9,7 (18,5 98 8,3 25 108 |17,6 [70,5 202 234 415
140 8,3 17,7 93 7,3 23 103 |17,6 53 202 205 375
150 7,2 (16,7 28 7,2 [18,5 - 17,6 53 185 182 345
160 6,15 169 325
170 5,7 145 307
180 5,2 133 295

Tabanua 2 (MpoaonxkeHue)

TxsTa E , MsB
<k >, 0
rpan.

10 30 60 100

MaTepmal MHUIIEHU

W W W W

0 4,77 x 10 1 x 10 6,82 x 10 1,19 x 10




4 5 5 5
10 1,68 x 10 1,86 x 10 5,05 x 10 8,75 x 10
3 4 5 5
20 8,12 x 10 8,05 x 10 1,8 x 10 2,35 x 10
3 4 4 4
30 5,26 x 10 3,9 x 10 6,27 x 10 8,74 x 10
3 4 4 4
40 3,34 x 10 2,18 x 10 2,92 x 10 5,95 x 10
3 4 4 4
50 2,2 x 10 1,38 x 10 1,64 x 10 4,2 x 10
3 3 3 4
60 1,28 x 10 9,4 x 10 8,7 x 10 3,5 x 10
3 3 4
70 5,57 x 10 5,87 x 10 3,14 x 10
3 3 4
80 2,34 x 10 2,34 x 10 2,96 x 10
3 3 4
90 1,0 x 10 1,45 x 10 2,76 x 10
3 2 4
100 1,49 x 10 9,0 x 10 2,58 x 10
3 3 4
110 1,75 x 10 1,22 x 10 2,16 x 10
3 3 4
120 1,75 x 10 1,19 x 10 1,85 x 10
3 3 4
130 1,75 x 10 1,15 x 10 1,5 x 10
3 3 4
140 1,62 x 10 1,13 x 10 1,39 x 10
3 3 4
150 1,45 x 10 1,11 x 10 1,22 x 10
4
160 1,18 x 10
4
170 1,0 x 10
4
180 9,7 x 10

PacueT ocnabneHns HEWTPOHOB B 3aLLMUTE MOXKET MPOBOAMTLCA METOAOM ANMH penakcaumu. ns
6eToHa A/MHa penakcaumm HeWTpoHoB (nAmb6aa) pasHa 16 cm. KpaTHOCTb ocnabneHus MOLLHOCTU
3KBMBANIEHTHON A03bl GOTOHEWTPOHOB B 3alMTe M3 HETOHA MOMKHO OLEHWUTb C MCMNONb30BaHMEM
COOTHOLIEHUA:

K = exp(-———————- ), (12)



H naMmbna

roe: K - KpaTHOCTB OcCJabjieHMsa MOWHOCTM HOO3H QOTOHEMTPOHOB,
H

d - ToNWwmHa pagmauMoHHOM 3aWmThl M3 6ETOHA, CM,

nambaa - ANvHa penakcaumm G¢oToHEeMTPOHOB B 6ETOHE, CM.

ToNWwMHY paanauMoHHON 3aWuTbl BbIBMPAOT Tak, YTObbl MOAyYeHHaA KpaTHOCTb ocnabneHus
MOLLHOCTU 3KBUBA/NEHTHOW A03bl 6blla HE MeHblle BeAUYMHbI, PACCUYUTAaHHOM C MCNO/Ib30BaHUEM
BbipaykeHusa (9).

Tabnuvua 3

TonwuHa 3almTbl U3 6eToHa (cM) ANA Pa3UYHBIX
KpaTHocTel ocnabneHusa K

K E , MsB

10 7,2113,5(19,0(22,5|25,8|26,8(27,6(28,4|29,1|29,9|34,0(37,6|43,4|47,5|51,6
20 8,2(15,3(21,4|25,8|29,9(31,9|33,6|35,0|36,2(37,0(42,5|47,5|54,0(58,7|64,6
50 9,9(18,8(25,1|30,8|35,0(37,6(39,4|41,2|42,8(44,6(51,0|58,1|66,9(72,8(81,6

100 11,2(21,1|28,9|35,2|39,9(43,0(|45,3|47,2|48,8(50,5(58,3|65,7|77,5(84,5(95,1

5 x 10 |13,8(26,0|36,0|43,9|50,5(54,5|57,3|59,8|62,5(64,6(74,8|84,5| 101| 110 124

10 15,5(28,2|39,2|48,1|55,2(59,2|52,5|65,3|67,3(70,4(81,7|87,6| 110| 121 138

5 x 10 (18,8(33,1|45,6(56,4|65,2|70,0|74,0|77,0|80,2|82,8]| 97 111 133| 147| 167

10 20,1|35,2|48,5|60,3|69,3|74,5|79,1(82,9(86,2(89,2| 104| 119 143| 157| 179

5 x 10 (23,3(42,3|56,4|68,6|79,0|84,7|88,7|93,4|97,9| 102| 120| 136| 165 181 207

10 30,5|50,5(64,6(75,1(82,8(89,0(93,5(98,1| 102| 107| 127| 144| 174| 191| 218

5 x 10 |44,8(61,5|73,7|83,7|92,5(99,3| 104| 110| 115| 122 142| 162| 196| 215| 247

10 49,3(66,4|79,8|89,8(97,0( 104| 114| 114| 120| 124 150| 171| 205| 225| 261

5 x 10 |59,4(79,7|91,6| 101| 107( 114| 120| 126| 132| 137 1le6| 189| 227| 250| 288

10 64,0(84,9(95,7 106| 111| 119| 125| 130| 136| 142| 173| 197| 236| 259| 299

Tabnnua 4

TonumMHa 3aWmTbl U3 Kenesa (CM) AN pasnnYHbIX
KpaTHocTel ocnabneHusa K



0,1 0,2(0,3 0,4 0,5( 0,6 O0,7) 0,8| 0,9 1,0(1,5 2,0 3,0 4,0 5,0

10 2,1 3,4(4,5 5,4 6,2| 6,8 7,3 7,8| 8,2 8,5(10,0|11,0|12,2(12,5(12,7

20 2,6 4,3|5,5 6,6| 7,5| 8,3| 8,9 9,5(10,0(10,5(12,2|13,7|15,3|16,0|16,4

50 3,1 5,1|6,9 8,2 9,3|10,2|11,2|12,0|12,7|13,4|15,5|17,1|19,3(20,2(21,2

100 3,8 5,9|7,5 9,0(10,2|11,2|12,2|13,1(14,0(14,7(17,6(19,7|22,3|23,4|24,6
2

x 10 4,6 7,4|9,6 |11,6|13,4|14,7|15,8|16,9|17,7|18,6(22,5|25,4(29,1(30,7(32,3

10 50 8,0(10,5|12,7|14,7|16,2|17,5|18,6|19,5|20,4|24,6|28,0(31,9(33,7(35,6

x 10 6,7(10,2(13,0|15,5|17,6(19,2(20,7|22,1|23,3(24,4(29,4|33,4|38,2(40,3(43,2

10 7,4(11,1|14,0|16,6|18,8|20,7|22,2|23,6|24,9|26,2|31,4|35,8(41,0(43,2(46,5

x 10 8,3(12,6(16,0|19,0|21,6(23,5(25,5|27,5|28,5(30,0(36,3|41,2|47,2(49,9(53,9

10 8,5113,1|16,9(20,0|22,7|25,0|26,9|28,6(30,3(31,8(38,2(43,5|50,0|53,0|57,8

x 10 9,3|14,3|18,5(22,1(25,5(27,9(30,1|32,0|33,8|35,5|42,6|48,8|56,1|60,0|64,4

10 9,9115,4119,9123,6|26,7(29,2|31,5(33,5(35,4(37,1|44,6(51,0(58,8|63,0|67,5

x 10 |10,9|16,8|21,8(25,9(29,4(32,4(34,8(37,0(39,0|40,8|49,1|56,3|65,1|70,0|76,2

;
10 11,6|17,7(22,8|27,0(30,5|33,5(36,1|38,4|40,5|42,4|51,1|58,6|67,8(72,8|78,0
Tabauua 5
ToAWMHa 3alnTbl U3 CBUHLA (CM) ANA Pa3ANYHbIX
KpaTHocTel ocnabneHuns K
K E , MaB

0,1{0,2| 0,3 0,4( 0,5 0,6 0,7| 0,8 (0,9 1,0 1,5| 2,0| 3,0| 4,0| 6,0

10 0,3(0,6| 0,9 1,3 1,6 2,1|2,6 3,1 13,5 3,8 5,1 5,9| 6,5| 6,4| 5,5

20 0,3(0,6| 1,1 1,5( 2,0 2,6| 3,3| 3,9 |4,4 4,9 6,6| 7,6| 8,3| 8,2 7,1

50 0,4(0,9( 1,4 |1,95| 2,6| 3,3| 4,0( 4,6 |5,3 6,0 8,2 9,6(10,6(10,5| 9,2

100 0,5|1,0f 1,6 2,3 3,0 3,9| 4,7 5,5 |6,3 7,01 9,7|11,3|12,2|12,1|10,9

x 10 |0,7|1,4| 2,2 3,1| 4,0 5,1 6,1 7,2 (8,2 9,2(12,9|15,0|16,3|16,1(14,9

10 0,7|1,5| 2,4 3,3| 4,4| 5,7 7,0 8,1 (9,2 |10,2|14,1|16,5|18,0(17,8]|16,5



3
5 x 10 |0,9]1,9| 3,0 4,2 5,5 7,0 8,5 9,9 (11,2]12,4(17,0]19,8(21,9|21,7(20,3
4
10 1,1(2,1] 3,3 4,6 5,9 7,5| 9,1(10,6 |12,0(13,3)18,3|21,3(23,5|23,4(22,0
4
5 x 10 |1,2(2,4| 3,7 5,2 6,9| 8,7|10,5(12,3 |14,0(15,6|21,4|24,7(27,3|27,2(25,8
5
10 1,212,4( 3,8 5,41 7,2 9,2|11,1(13,0 [14,8]16,5(22,7|26,2(28,9128,9(27,5
5
5 x 10 |1,4(2,8| 4,4 6,1| 8,2|10,2(12,3|14,4 |16,5|18,5|25,5(29,5|32,7(32,7|31,4
6
10 1,5|3,0( 4,7 6,5| 8,7(10,9(13,1(15,3 |17,5(19,9|26,8(31,0|34,3(34,4|33,0
5
5 x 10 |1,6(3,3| 5,3 7,31 9,6|12,1|14,7(17,2 |19,5(21,6|29,7|34,3(38,1|38,3(36¢,8
7
10 1,713,4( 5,4 7,6110,1(12,6|15,2(17,8 |[20,3]22,5(31,2|35,8(29,7|39,9(38,4
Tabaunua 6
BbIXO,CI| q)OTOHef;ITpOHOB M3 Pa3/INYHbIX MULLIEHel B 3aBUCUMOCTHU
OT 3HEPIrnn aNEKTPOHOB
E , M>B -4
0 N x 10 boToOHENTPOH/ 3JIEKTPOH
Cu (50 r/cm2) Cu (12,7 Ta (12,5 Pb (23 T/cM2)
T/cMm2) T/cM2)
11 - - - 1.5
12 - - 0,6 -
15 0,8 0.4 3,5 -
19 - - - 22
20 6 3 13 -
28 21 8 - 46
30 - - 40 -
34 33 13 - 79
35 - 14 - -
100 - - 100 -

MpunoxeHue 2



kK CM 2.6.1.2573-2010
BEHTUNALMA NOMELLEHMIA YCKOPUTENA

Ons yaaneHua obpasytowmxca B paboyeit Kamepe yCKOpUTENA TENAOM3ObITKOB B HEN A0/IXKHbI ObITb
obecneyeHbl KPAaTHOCTM BO34yX006MeHa He meHee, NPUBEAEHHbIX B Tabaumue 1.

Tabnuua 1

MwuHMMaNbHbIE KPaTHOCTU BO3AyxoobMeHa B paboyei
KaMepe ycKopuTens
ObwpeMm pabouelr KaMepthl, o 100 100 - 500 500 - 1000 ceeme 1000
M3
KpaTHOCTB 15 10 5 2
BO3IOyxX00OMeHa,
-1
=

[Ipy ofecnedeHUM NPMBEIOEHHHIX KPAaTHOCTEM BO3OyxooOMeHa B pabouel kaMmepe
BO BpeMs paboTH yCKOPUTeJa B OOJBUIMHCTBE CJIydaeB KOHLEHTpauuyu obpas3yolMXCsa
BPEIOHBIX OJI4A geJIoOBEeuUYeCKOI'oO OpraHm3Ma BelleCTB SHAUMTEJIbHO IIPpEeBBIIAIT nux

npenesibHO IOy CTVMMEIE KOHLIEHTpaLUumn (ITOK) . [ToeTOMYy TIIOCJIE BHIKJIIOUEHUSA

yckopuTresia njisg obecrneueHmus 0Oe30MNaCHOCTM IIepCOHalJla BBOIUTCS SBalPEeTHHM Iepruon

(T ), B TeueHMEe KOTOPOI'O BXOI IepcoHajla B pabouyl KaMepy OOJIXeH OHBITb
3anp

UCKJIOUYEH .

3anpeTHblit Nepuog, B 0blem cnyyae, ciegyeT onpegensats no Gopmyne:

C
i
In - ———————-—-
[IOKi (OIKa )
i
T = TTTT T T T T r 9y (1)
3anp K + Jambna
Kam i
roe: C - KOHUEeHTpauus 1-T0 TOKCHMYHOT'O (paIMOaKTMBHOI'O) BelecTBa B
i
paboueir KaMepe B MOMEHT MNpeKpalmeHra obmnyueHms, mr/Mm (I'Bx/Mm3) ;
MoK - TIOpemesibHO HOONyCTMMas KOHIEHTpauus 1-T0 TOKCHMYHOT'O BelleCTBa,
i
Mr/m3;
IKa - pmomycTuMasa KOHIEHTpauusa 1-To pagMoOaKTUBHOT'O BemecTBa, I['Bk/M3;
i
-1
K - KPaTHOCTb BO3OyxooOMeHa B pabouel KamMepe yCKopuTesusa, 4
KaM
aambma - koodbmLMeHT, XapakKTEepU3YyUUY  XUMUUECKYIO (M ADepHYo)
i
HEeCTOMKOCTb TOKCUUYHOT'O (paIMoOaKTUBHOTIO) BelmecTBa IIocJie IpekpalleHus

-1
oBJIyUyeHms, 4
B pe3ynbTate pagnosin3a Bo3ayxa 06pa3ymTCH O30H U OKUCAbl a30Ta, ABaAoWMeca NOoCToOAHHO
conyTcTByOWUMM GaKTOpaMmu ONacHOCTU Npu paboTte yckoputens.
OpaHaKko, BBMAY TOrO, YTO Npu paboTe ycKopuUTeNen TOKCUYHOCTb NPOAYKTOB PaAno/iM3a Bo3ayxa



onpeaensieTca, B ocHoBHOM, obpasytowmmcs o3oHom (MAK o3oHa B 50 pas Huke MK okncnos asoTa),
BCE pacyeTbl BEHTUAALMM [O/MKHbI OCHOBbIBAaTbCA Ha obecneyeHMM HEOBXOAMMOro CHUMKEHUA
KOHUEHTpaLnu o3oHa.

MpoAyKTbl Pagnoan3a Bosayxa Ha YCTAHOBKAX C YCKOPUTENAMW 3NEKTPOHOB 06pasyroTca Aulb B
30HE Ny4YKa YCKOPEHHbIX 31EKTPOHOB. 3aTEM OHWM PACMPOCTPAHAIOTCA B 06beme BCel Kamepbl (3a cuet
nepemeLlnBaHUA BO3AYXa).

KoHUeHTpauua 030Ha B 30He AeNCTBMA NyYKa 3/1eKTPOHOB paccymTbiBaeTcA no popmyne:

9
30 4,2 x 10 x J
C = —mmm e [l1-exp{nambna + K ) xt }], mMmr/mM3 (2)
O30Ha S (jmambma + K pan 30 30
30 pan 30
30
roe C - KOHLIEHTpalMsa O30Ha B 30OHe OOJIyueHUs (B NydKe BJIEKTPOHOB)
O30HAa
BO BpeMda pabOTE yCKOPUTEJIA;
t - BpeMsa HaxXOXIEeHMS BO3OyXa B 30He O0O0JydeHMs (B INydKe DJIEKTPOHOB),
30
9
J — TOK IydYka 3JIEKTPOHOB, A;
S - mJjomalb I[IOIIePedYHOI'0 CeuYeHMs BOHBEl O0JIydeHMUs (pasBepTku), M2;
30
-1
K - KPaTHOCTb BO3OyxXOOOMeHa B 30He OOJyuyeHus (B IOydke), 49
30
JIaMbna - KO2QOMUMEHT, YUMTHBALILMNI pPaIMALMOHHYK HECTOMKOCTBL O30HAa,
ban

BeJMYMHA KOTOPOI'O 3aBMCMT OT MOWHOCTM IOTJIOWIEHHOM IO3El B BO3AYyXe U
paccumMTEBaeTCa o dopwmyse:

JgaMbna = 1,6 x 10 x P , 94 . (3)
paxn

MouwHocTb I'IOI'/'IOLLI,GHHOVI A03bl YCKOPEHHbIX 3/1EKTPOHOB B BO34yXe PAaCCYUTLIBAETCA NO cbopN\yne:

10 dE J x d
P=3,6 x 10 (=———=) = === , cI'p/u, (4)
dX uoH S
30
dE
roe: (-——-) - MOHMBALMOHHEE MNoTepu, MsB x cM2/T (cMm. Tadjauuy 2);
dX wuoH

d - paccTodHMEe OT BEIXOOHOI'O OKHa YyCKOpMTeJid OO MMIIEHM, M.

Tabanua 2
MNOHM3aLUMOHHbIE MOTEPU MPU NPOXOXKAEHUN YCKOPEHHbIX 3/1EKTPOHOB
Pa3/INYHOMN 3HEPrMM B BO3AYLIHOM cpee
E , MsB 0,2 0,3 0,4 0,6 0,8 1,0 1,5
0
dE MsB x cmMm2 2,46 2,08 1,90 1,74 1,70 1,66 1,66
(-——-) P Eininininb

dX wmoH i




E , MsB 2 3 4 6 8 10 20
0
dE MsB x cmMm2 1,68 1,74 1,79 1,88 1,93 1,98 2,13
e I
dX wuoH T
E , MsB 30 40 60 80 100
0
dE MsB x cmMm2 2,22 2,29 2,38 2,45 2,50
(-===) s
dX wmoH T

Ona  Hanbonee 3ddeKTMBHOrO yaaneHna obpasylowmxca BpegHOCTeW LenecoobpasHo
yCTaHaBAMBaTb MECTHble OTCOChbI B6M3M MecT 06pa3oBaHMNA 3TUX BPELHOCTEN.

MMpu aKcNAyaTauumn YCKOPUTENaA C MHAMBUAYANbHOW PaAnaLMOHHOMN 3aLWMTON NPOAYKTbI PaAMonn3a
BO3ayxa 0b6pasytoTca B HeboblwoMm obbeme. B aTom cnydae BaXKHO NpPeaoTBPaTUTL PacnpocTpaHeHue
3TUX BPeAHOCTEN B NY/NbTOBYIO M ApPYyrvMe NOMELLEHUS, TAe NOCTOAHHO Haxo4MTcA nepcoHan. Aaa aToro
NPOU3BOAMUTENBHOCTL MECTHOIO OTCOCA M3 30Hbl 06AyYeHUA JOMKHA BbITb TaKoW, 4Tobbl OH obecneunn
CKOPOCTb ABUXKEHUA BO3yXa B MeCcTax NoAcOoCOoB (BXOA M BbIX04, TPAHCNOPTEPA B 30HY 06/1y4eHUs, Wwenm
nT.n.) He meHee 0,5 m/c. O6bIYHO 3TO ycnoBue cobatogaeTca NPy NPON3BOAUTENBHOCTU MECTHOTO 0TCOCA
500 - 1000 m3/u.

CyLecTByeT HECKOJ/IbKO BAPMAHTOB MECTHOM BEHTUALMMU U3 30HbI 06/1ly4eHUs, @ UMEHHO, 0Tcoca
BO34yxa:

Ha YpOBHe [AeNCTBMA My4yKa 3/IEKTPOHOB MO Kpato pasBepTKM ero (C o4HOU nam obeux CTOPOH
TEXHO/IOTMYECKOTO KaHana);

€ 06eurx CTOPOH YCKOPUTENA HA BbIXOAE U BXOAE TEXHO/OTMYECKOTO KaHala B 30Hy 0byyeHus;

CBEpXy PagnaLMOHHON 3aWunTbl (MHAMBMAYAbHAA 3aLMTA YCKOPUTEel UrpaeT pPo/b 3aTAXKHOro
30HTa).

YcKkoputenb MoxeT 6biTb BBeAEeH B AENCTBME INLLb NPU BKAIOYEHMM MECTHOM BeHTMAALUMKN. ChucTema
MECTHOro oTcoca M3 30Hbl 06aydyeHUA Ao/KHa paboTaTb OT OTAENLHOrO BeHTUAATOpa. BeHTuaatop
AOMKeH bbITb BblHECEH 33 NpeAesibl NOMeLLeHMA.

Brunoy MaJjioro obbeMa BOHH OOJIydeHMS Ha YCKOpUTeJle DBJIeKTPOHOB C
VHOVBUOYaJIbHOM 3alMTOM CHUXEeHUEe KOHLUEHTpalUMM I'a3000pa3HEX [IPOOyKTOB
pagnonmsa UM aKTMBALUMM B TEXHOJIOTMUECKOM KkaHajie no IIIK o) npm

Ka
paboTanimeM oTcoce IPOUCXOOUT MNPaKTUUECKM 3a HEeCKOJIbKO CeKyHI I[OoCJe

BEIKJIOUEHU A YyCcropuTeJd, IO TOMY IIOHATHE 3allpeTHOT'O IIepuola B 9TOM Cllydae
TEep4aeT HpaKTVIquKI/HZ CMEICJI .

Bboibpoc B aTmocdepy BO3ayxa, He coAeprKallero Kpome NPoAyKTOB ero paanonunsa (03oHa wu
OKMC/I0B a30Ta) HUKAKUX APYTrMX TOKCUYECKUX UAU PAAMOaKTUBHbIX BELLLECTB, MOXET Npounu3BoauTbca b6es
npeaBapuTe/ibHOM OYUCTKU.

Mpn Hannumm Bo3ayxoobmeHa B 30He 061ydyeHMA obpa3oBaHME 030HA M ero pacnpocTpaHeHue B
obbeme Kamepbl NPU BKAOYEHHOM YCKOPUTEIe NPOUCXOANT HENpepbIBHO. Mpruyem KOHLEHTpaLmMa 030Ha
B BO3/yX€e 3aBUCUT OT OpraHmnsaLmmn BeHTUAALMK, 06beMa Kamepbl, MecTa PacnoioXKeHns YCKopUTens B
paboyeit Kamepe, HanpaB/ieHMA My4Ka 3S/IEKTPOHOB MO OTHOLUEHUID K HamnpaBAEHWUIO ABUNKEHUN
BO3/YLLUHbIX NOTOKOB. MO3TOMY TOYHO KOHLLEHTPaLMIO 030Ha B Bo3Ayxe paboueit Kamepbl ycKoputens
MOKHO paccuuTaTh IMLb UCXOAA U3 KOHKPETHbIX YCNI0BUIM, MEPEYMUCNEHHbIX BbilUe.

JInHeHan ckopocTb ABUMKEHUA BO3ayxa B paboyeit Kamepe (Hi0) byaeT paBHa:

HO = K x 1, m/4, (5)
KaM



-1
roe K - KPAaTHOCTB BO3OyxooOMeHa B pabouey kKamepe, 9
KaM
1 - nmmHa pabouer KaMepel, M.

B cnydyae, Korga MNy4yoK 3N1EKTPOHOB HanpaBAeH NepneHAMKYNAPHO HaMnpaBAEHUIO ABUMKEHMA
BO34yxa B paboueit Kamepe, BpeMaA HaXOXKAEHUA KaxK4oMN nopumm Bo3ayxa B 30He 06/1y4yeHus (B nydke
3/1EKTPOHOB) COCTaBMUT:

rae a - cpegHAA WUpuHa cevyeHnA nyyka aNnIeKTPOHOB, M.
Torpa KpaTHOCTb BO3AYXOO6MEHa B 30HE 06/'Iy‘-IeHMﬂ COCTaBMT:

K x 1
1 KaMm -1
K = ————= = ————————— , 4
30 t -
30 /S
\/ =o
TaxkyuMm oOpasoM OINpenesdinTcsa Bce napaMeTpe (t ; K ; jnamvbma ),

30 30 pan
HeOOXOOMMEIE IJISI pacueTa KOHLEHTpaUMM O30Ha B 30HE IIyuka SJIEKTPOHOB.

KonuuecTtso o3oHa, obpasytouerocs 3a 14, 6yaer pasHo:

30 30
0 = C x V x K = C x d x S x K , mMr/u, (7)
0O30HAa 0O30Ha 30 30 0O30HAa 30 30

roe: V - o0beM 30OHH OONyUueHUa, M3.

30
3a 1 4 yepes pabouyto Kamepy npoxoauT L m3 Bo3ayxa:

L =V x K , M3/u4, (8)
KaM KaM

roe: V - obpeM paboueM KaMepr, M3.
KaMm

KoHueHTpauunAa o30Ha B BO34yxe Kamepbl NPy YCTaHOBUBLLUEMCA peXnume 6y,£I,ET PaBHa:

c = ——---—=- = mm e [1-exp{- (naMGna + K ) xt }], Mmr/M3. (9
O30Ha L (naMmbnoa + K ) xV x K pan 30 30

Ins  oxJyaxmeHus QONBIM  BEIXOOHOTO OKHA YCKOPMUTEJNS ee oOOoyBawnT CTpyen
cXaToro BO3myxa C pacxomoM oxosio 100 mM3/u. [IpakTMUecKky BeCb 3TOT BO3OYX
NPOXOOMT dYepes IMydYOK YCKOPEHHHIX BJIEKTPOHOB. Kaxnmaa nopumsa Bo3nyxa OyneT
HaxXOOMTbLCS B 30He OOJydeHMs OKOJIO 1 CeKyHOe (t = 0,0003 u, K = 3600

-1 30 30
9 ). lloncTaBisgasas 3HadveHMs ¢ u K B (9), MOXHO pacCuUmMTaTb KOHLEHTPALMIO
30 30
O30Ha.

Ha yckopuTesnsx SJIEKTPOHOB BEICOKMX SHepruit (Boyee 10 MsB) npomcxomuT
aKTMBaUMA OOJIydaeMelXx KOMIIOHEHTOB Cpens M MaTepraJjioB MO peakumam (ramMa, n),
(raMma, p) M CymecTBYyeT OINAaCHOCTb BHYTPEHHEro OOJIydeHMs MepcoHajla 3a CcdeT

14
aKTMBaLMM KOMIIOHEHTOB BO3Iyxa. TakK, OHEPreTUYeCKMN [OpOoT peakumu N
13 16 15



(ramma, n) N un O (ramma, n) o] cocTaBJIgeT 10,6 M»zB n 15,7 M=B,
COOTBETCTBEHHO.

KOoHUeHTpauma pagnMoaKTUBHOIO rasa B BO3ayxe 30Hb|06ﬂyHeHMﬂ BO BpemA pa6OTnyCKOpMTEHH

MOXKET bbITb paccunTaHa no popmyne:

0 0 30
C = ———mmmmm oo [l-exp{-(K + 0,693/T ) x t }], T'B xM/mM3, (10)
A (K + 0,693/T ) x V x K 30 1/2 30
30 1/2 KaM KaM
roe: C' - TIOCTOsAHHAfA CKOPOCTM OOpa30BaHMA pPaaMOaKTMBHOIO Tasa B
0
I'Bk
BO3OyXE, ————————————————- ;
u x MeB x A x M
T - Hepmon noJypacnama ofpasyomerocda paIuMOHyKIunoa, d9;
1/2
E - sHeprusa sJIeKTPOHOB, M3B.
0
3aBucyuMoCcTe C' OT 2HeprumM 3SJIEKTPOHOB NpPMBEIEeHa Ha PUCYyHKe 1.
0
B Tabsmue 3 HOpuBeIeHH 3HaueHMA 3alpeTHOTO IepuoJa BXoJa B pabouyio
KaMepy yCcKopmuTesd, PacCCUMTaHHBE II0 INPMBEIOEHHBIM B IAaHHOM IIPUJIOXEHUN @)opMynaM
oIS Toka Iyuka 2JekTpoHoB J = 1 MA, KpPaTHOCTM BoO3IOyxooOMeHa B pabouent
-1
kamepe K = 25 u , obwvemMa Kameprl V = 560 M3, paccCTOsSHMS OT BEIXOIHOTIO
KaM KaM
OKHa yckopuTess nmo Mmumenru d = 5 M. PacyueT HNpoBOAMJIICSA, MCXOIA M3 OOpasOBaHUI
13 15
O30Ha, N u 0.
Tabnnua 3
BenMHMHbI3aHp6THOFOHepMOAaBpEMEHM
E , MsB T ;, MMUH
0 3anp
13 15
O30H N @)
10 7 0 0
15 7 3 0
20 7 5,5 2
25 7 7 5
30 7 9 7
35 7 11 10

Mpu aHepruax anekTpoHoB Ao 30 MaB pacyeT 3anpeTHOro nepuoa ciegyeT BECTU NO 030HY, a Npu

IHEPIrnAax ceblle 30 M3B - no HakonaeHuto PaanNOaKTUBHbIX ra3os.

Ecnv 3anpeTHblt nepuos, 0O6YCNOBAEHHbIA HEOBXOOUMOCTbIO CHUMKEHMA MOLLHOCTM  A03bl
U3NIy4eHUA OT aKTUBMPOBAHHbIX KOHCTPYKLUMOHHbIX MaTepunanioB U 06beKTOB 061ydeHnsa 40 40NyCTUMOTO
YPOBHS, MNpeBblWaeT 3anpeTHbI Mepuod, PaccyMTaHHbii no ¢dopmyne 1, TO 3anpeTHbI nepuog,
onpeaenseTca HeobXOAMMOCTbIO CHUMKEHUA MOLWLHOCTM A03bl  M3/YYEHUSA OT aKTUBMPOBAHHbIX

KOHCTPYKLMOHHbIX MaTepranos U 06beKTOB 061y4eHMA 40 AONYCTUMOrO YPOBHS.
-3

[lpyMep: YCKOPUTEJL DBJEKTPOHOB (E = 30 MsB, J = 10

A)

pasMemeH B



0

pabouey KamMepe obOwvemMoM V = 600 M3, C KpaTHOCTbIO BO3OyxooOmeHa K =
KaM KaM
-1
10 u
PaccTosHME OT BHXOIOHOTO OKHa YCKOPHUTEeJsa IO vymeHn d = 5 M, cpenHsas
Jomwalb Pas3BEepPTKM [Iydka SBJEKTPOHOB S = 0,05 M2. OmnpenmesuTb 3alpeTHHN
30
epuol BxOoIa IepcoHajla B pabouyld KaMepy.
PeweHwue:

a) Paccuntaem 3aﬂpeTHbe/'I nepuoa, ncxoga m3 06paBOBaHMF| O30Ha.

Kam
C
030Ha
In ——==—==——-
IIOK
030Ha 030Ha
T = —mmm—— = ,
3anp K + nambna
KaMm XUIM
aambna - KOBQOMUIMEHT, YUMTHBAIUM XUMUUECKYI HECTOMKOCTL O30Ha II0CJe
XM
-1
OTKJIOUEHUS YyCKOPUTEIS (1ambna = 1,2 g ), HEe BaBUCUT OT YCJIOBUN
XM
OBJIyUEeHNUS .
9
4,2 x 10 x J x d x K
Kam 30
C ettt L [1-exp{- (nambna + K ) x t }], mp/mM3;
OB0OHa (1ambma + K ) xV x K pan 30 30
pan 30 KaMm KaMm
K x 1 K 3 /v
Kam Kam xkaMm \/ kawm 10 x 8,5 -1
K = ———————————— = —m— = ————————— = 370 u
30 -——- -——= 0,23
/38 /S
\/ 3o \/ 3o
1
Torma: t = ————- = 0,0027 u.
30 370
-2 0,6 -1
namMbna =1,6 x 10 x P , 9
pan
10 dE J x d 10 0,001 x 5 9
P=3,6 x 10 (----)  ——-————- = 3,6 x 10 X 2,22 X ——————————-— =8 x 10 cI'p/u;
dX wmoH S 0,05
30
-2 9 0,6 4 -1
aambra =1,6 x 10 x (8 x 10 ) =1,4 x 10 u ;
pan
7 -3
KaMm 4,2 x 10 x 10 x 5 x 370 -(14000+370) x 0,0027
C = e [1-e ] = 0,90 Mr/mM3;
030Ha 4

(1,4 x 10 + 370) x 600 x 10



6) PaccumTtaem 3anpeTHbI Nnepuoa, ucxoaa U3 06pasoBaHNA PaanOaKTUBHbIX ra3os.

15
IIpr sHepruu sJekTpoHOB 30 MsB npeobiamanmyM sSBJISEeTCS OOpaszoBaHME O mo
13
CpaBHEeHUI0O C oOpas30BaHUEM N (cMm. puc. 1).
15 -6
Irns oT =2 vuH = 0,033 u, OIK = 37 xBx/mM3 (1 x 10 Ku/m3) .
1/2 A
13 -6
I N T =10 M = 0,167 u, OIK = 74 xBx/M3 (2 x 10 Kn/m3) .
1/2 A
C' xE xL xdzxZK
Kam 0 0 30 0,693
C = e [l-exp{-(K + ) x t Y11 =
15 (K + 0,693/T ) x V x K 30 T 30
0 30 1/2 KaMm KaMm 1/2
3 -3
5,55 x 10 x 30 x 10 x 5 x 370 0,693 -2
= e x [l-exp{-(370 + —-—==—-= ) x 0,0027)}]1] =8,1 x 10 , TBx/M3;
0,693 0,033
(370 + —=—=———- ) x 600 x 10
0,033
4
8,1 x 10
15 In ——————————-
o] 37 1In 2200
T = —mmmmm = ———————— = 0,25 uw = 15 mmH.
3anp 10 + 21 31
15 13
B) YuuTHBas OoJjiee IOJMTEJIbHBEI 10 CPaBHEHMUIO C O mepuorn nojypacnana N,
13
CHIDKEHNME KOHLEHTPaUMM M30TOoIa N [ocJjie OTKIOYEHMS YyCKOpUTess Oyner
IPOUCKOONTH Topasno MeInJieHHee, T.K. OCHOBHYK POJIb B CHUXEHMM €Tro
KOHLEeHTpauuy OyIeT MIPaTb KPAaTHOCTHL BO3OyxOooOMeHa, a He paclal HyKIuOa, Kak
15
B CJly4dae O.
C' xE xJxdzxK
KaMm 0 0 30 0,693
C = e [l-exp{-K + ) x t }] =
13 (K + 0,693/T ) x V x JI 30 T 30
N 30 1/2 KaM KaM 1/2
0,693
3 -3 -(370 + —==———- 0,0027)
1,5 x 10 x 30 x 10 x 5 x 370 0,167 =2
= e [1-e ] =1,7 x 10 I'Bx/M3
0,693
370 + —=—==——- ) x 600 x 10
0,167
4
1,7 x 10
13 In ——————--—-—-
N 74 1n 230
C = ——————— = ———————— = 23 MMH
3anp 10 + 4,15 14 < 15

CpaBHMBAas I[OJIyYEHHEE BEJIMUMHE 3allPETHHX [IePMONOB BMIMM, UYTO HamOoJblee
13
3HaYeHUe 3anpeTHOTO nepuozna onpemnenseTrcsa oOpas30OBaHUEM N. TIlosTomy
INpMHYMAaeM €TI0 PaBHEM 23 MUH.

Puc. 1. 3aBMCMMOCTH IIOCTOSHHOM CKOpOCTM oOpas3oBanusa (C')
0
13 15
PanViOHYKIIMIOB N u O OT 2HEPIUM BJIEKTPOHOB
(BonbdpaMoBas MMuEeHb) (HE NPUBOOUTCS) .



MpunoxkeHune 3 Ha peructpaumto B MuHioct PO He npeacTaBnanocs.

MpunoxeHue 3
(cnpaBouHoe)
HOPMATWBHbIE CCbI/TKU

1. degepanbHbiit 3aKoH "O pagmaumoHHon 6esonacHocTn HaceneHua" ot 09.01.96 N 3-P3.

2. depepanbHbii 3aKoH "O caHMTapHO-3NUAEMMUONOIMYECKOM 6Gnaronosyynm HaceneHus" ot
30.03.99 N 52-93.

3. depepanbHbiit 3aKkoH "06 UcNonb3oBaHMM aTOMHOM 3Heprun” oT 21.11.95 N 170-d3.

4. NMocrtaHoBneHue MpaButenbctBa Poccuiickot Pepepaumn "O6 yTBEpPXKAEHUWU MOJSIOKEHMUA O
NIMLEH3UPOBAHUM AeATENbHOCTU B 06/1aCTU MUCMO/Ib30BaHNSA UCTOYHUKOB MOHMU3UPYIOLLETO N3/TyYeHus" oT
25 ¢peBpansa 2004 r. N 107.

5. Hopmbl pagraumnoHHon besonacHoctu (HPB-99/2009) CaHlMuH 2.6.1.2523-09.

MpunoxkeHune 4 Ha peructpaumto 8 MuHioct PO He npeacTasnanocs.

Mpunoxenune 4
(cnpaBoyHoe)
OCHOBHbIE TEPMWHbI N ONPEAENEHNA

B pamkax HacToAllero [AOKYMEHTa Kpome TepMUHOB, npuBedeHHbIx B HPB-99/2009,
OO0NOMIHUTENbHO UCNO/b3YIOTCA Cneaytowme TEPMUHDI:

YcKopuTenb 3N1eKTPOHOB (YCKOpUTENDb) - SNEKTPOPU3MYECKOE YCTPOMCTBO, FreHepupytowee NOTOK
3/1eKTPOHOB C 3Heprueli Bbiwe 0,1 MaB.

PagMaumMoHHaa YCTaHOBKA C YycKopuTenem 3nekTpoHos (PY VY3J1) - anektpodusmyeckas
paAnaLMOHHAn YCTaHOBKA, NpeAHa3sHayeHHaa Ana ob/yyeHMA pasinyHbiX OOBEKTOB, WCTOYHUKOM
NOHM3MPYIOLLErO U3/ly4eHUA B KOTOPOI ABAAETCA YCKOPUTE b 3/1IEKTPOHOB.

PagmnaumMoHHaa MeAMUMHCKaA YCTaHOBKA C YyCKOpuUTenem 3neKkTpoHos (PMY VY3I/) -
aNneKkTpodUusnYecKas pagmalMoHHasn YCTaHOBKa, NpeaHasHavyeHHas 41a MeanLMHCKOro NCNosib30BaHuA,
NCTOYHNUKOM MOHU3MPYIOLLEro N3/Ty4EeHUs B KOTOPOI ABAAETCA YCKOPUTE/Ib 3/IEKTPOHOB.

CraumoHapHaa PY VY371 - PY VY3Jl, ans pasmeweHuMa KOTopoh TpebytoTca cneumanbHO
060pyaoBaHHbIE NOMELLEHUA.

MepeaBuxkHaa PY Y3/1 - PY ¥Y3Jl, CMOHTUMPOBAHHAA M WCNOAb3yemMaa Ha CaMOXOLHbIX WU
HECaMOXO4HbIX TPAHCMOPTHbIX CPEACTBAX (aBTOMALLUMHA, BaroH v T.1.).

PY Y371 ¢ nHamBmnayanbHoli 3awmton - PY YIJ1, B KOTOpPOM paAMauMOHHan 3aluTa ABAAETCA
3/1IeMEeHTOM ee KOHCTPYKLUWUM, HEenocpeacTBEHHO npuaeraer K WMCTOYHMKY M3NYYEHUA U OCHOBHbIM
KOHCTPYKTMBHbIM y3/1aM YCTAHOBKM M 0becrneymBaeT paanaLMoHHYIO 3alLMTy Haxogawerocs B6113n Hee
nepcoHana.



Cuctema 6n10KMpoBKM PY Y3J1 (yckoputena) - dyHKUMOHanbHaa 4actb PY Y3/ (yckoputens),
obecneymBatoLLLas aBapuiiHOE BbIK/OYEHME YCKOPUTENA C LLe/Iblo 0becneveHma 6e30nacHOCTM NepcoHana
M NAUMEHTOB, a TaKXe NPeaoTBPALLEHMA BbIXOAA U3 CTPOA 060pyA0BaHMA YCKOPUTENS.

Cuctema curHanmsauum PY Y371 (ycKoputens) - ¢yHKLMOHaNbHasA YacTb PY Y3/ (yckoputens),
nHbopmMMpylOWAA O MNpoBeAeHMM pPaAuaLMOHHOrO mnpouecca, MPEeBbIWeHUN 3aJaHHOTO YPOBHA
MOLLHOCTU A03bl B PagMaLMOHHO OMacHOM 30He (Ha paboumx mecTax), O COCTOSIHUM OTAE/bHbIX
dYHKLMOHaNbHbIX Yacten PY Y31 (yckoputens).

3alnTHbIE KaHanbl PY Y3/ (yckopuTensa) - KOHCTPYKTUBHAA YacTb paguaunoHHONM 3almTbl PY Y3
(yckoputena) B ¢opme KaHanoB U NabUPUHTOB (KPUBOSMHENHbIE, MHOrOKO/NEH4YaTble W Aap.),
npeaHasHaYyeHHbIX A1A NPOKAaAKM B pabouyio Kamepy pas/iMyHbIX KOMMYHWKAUMIA, [OCTyna B Hee
nepcoHana u obecneymBatoWmMx CHUKEHNE MHTEHCUBHOCTU OTPAMKEHHOTO M3NYYeHMA A0 AOMNYCTUMbIX
npeaenos.

Pabouas Kamepa PY Y31 (yckoputens) - KOHCTPYKTMBHaA 4YacTb PY Y3/1 (yckopwutens),
orpaHuymBatowas paboyylo 30HY, B KOTOPOMN OCYLLECTBAAETCA HENoCpencTBEHHOE BO3AENCTBUE
MOHU3NPYIOLLETO U3y4eHMA Ha 06BEKTbI 061yYeHUs (Kpome naLmMeHToB).

MpoueaypHas PY Y3J1 (yckoputens) - nomelleHUe, B KOTOPOM NPOUCXOAUT 0b61ydeHne nauueHTa
NMYy4YKOM 3N1EKTPOHOB UM TOPMO3HOTO U3/TYYEHUSA, TEHEPUPYEMbBIM YCKOPUTENEM I/IEKTPOHOB.

MynbToBan (KOMHaTa ynpasBieHus) - TOMeLLeHMUE NOCTOAHHOIO NpebbiBaHUA NepcoHana rpynnol A,
B KOTOPOM PaCro/ioXKeH NyabT yNpaBAeHUsA U KOHTPOAA 33 paboToi PY Y31 (yckoputens).

PagmaumMOHHO omacHaa 30Ha - 30Ha, B Mpefenax KOTOpPOM MOLLHOCTb 403bl MOHU3UPYHOLWEro
M3Ny4eHUA MOXKeT npesbiwaTtb 1,0 MK3B/u.

3anpeTHbIit Neproa, - MMHUMAJIbHOE BPEMSA MeXAY OKOHYaHWeM 061yvyeHUs U paspelleHnem Ha
BX0Z, B pabouyto Kamepy, Heobxoanmoe o5 YMeHbLIEHNA B HEM KOHLLEHTPALMM TOKCUYECKMX BELLLECTB A0
3a/laHHbIX BE/IMYMH 33 CYET €e BEHTUIUPOBAHUSA, A TaKKE CHUMKEHNA YPOBHA U3NYYEeHUs OT HaBeAEHHOW
AKTUBHOCTM KOHCTPYKLMOHHbBIX M APYrMX MaTepManos B pabodelt Kamepe A0 AONYCTUMbIX BEANYMH.




