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PykoBoicTBO 1o Ge30MacHOCTH NPH MCNONB3OBAHHH ATOMHOH 3Hepruu
«OuenKa  B3PLIBONOXKAPOONACHOCTH  COPOLMOHHBIX  CHCTEM  INIPH
nepepaborke oTpaGoTaBmero siepHoro Torwinsa» (PB-125-17)

MepepanbHas  cryxk6a 1m0 IKOJOTHYECKOMY,  TeXHOJIOTHIECKOMY
H aTOMHOMY Ham3o0py, Mocksa, 2017

Hacrosmee pykoBOACTBO 10 5€30TIaCHOCTH NPH UCTIONB30BaHUH aTOMHOM
9Heprud «OneHka B3pHIBONOXKAPOONaCHOCTH COPOIMOHHBIX CHCTEM IIpH Iepe-
pabotke orpaborarmero saepHoro TomwmBa» (aanee — PykoBoicTBo mo Ges-
onacHocTtH) (P5-125-17) pa3pabotaHo B COOTBETCTBHM €O CTaThel 6 Denepans-
HOTro 3akoHa OT 21 Hosa6pa 1995 r. Ne 170-®3 «O0 HCHONE30BaHHM aTOMHOM
SHEpruu» B Liendx coxeiicTBua cobmoneHuio tpeGoBaHull myHkTOB 6.7.7.1 —
6.7.7.3 1 6.7.11 denepanbHBIX HOPM U TIPABIII B 0OIACTH HCTIONB0BAHUS ATOM-
Hoti s3Heprun «O61ye nonoxeHns obecrieueHus 6e30NaCHOCTH OOBEKTOB Saep-
HOTO TOIUTMBHOTO ILHKJIA», YTBEPXKIEHHBIX mocraHoBNieHueM @enepansHoi
CIyOBl 110 3KOJIOTHYECKOMY, TEXHOJNIOTMYECKOMY W aTOMHOMY Han3opy OT 2
nexabps 2005 r. Ne 11 (3apeructpupoan Munroctom Poceun 1 despans 2006
I., perucTpanuoHHeii Ne 7433).

Hactosmee PyxoBoacTBO 1m0 6€30MacHOCTH CONEPIKHMT PEKOMEHIALHU
DeneparbHOH CIyxO0B MO 3KONIOTHYECKOMY, TEXHOJIOTHYECKOMY H aTOMHOMY
Haz30py MO NpPOBENCHHIO OLIEHKW B3PBIBOIIOKAPOOIACHOCTH CHUCTEM, NpEIHa-
3HAYEHHBIX /U1 BBITOTHEHUS (QYHKUIMH pa3fiesleHHs/0O9HCTKY TEXHOIOTHIECKUX
cpen copOLMOHHBIME METONAMH Ha NMPOSKTHPYEMBIX, COOPY/KaeMBIX U IKCILTya-
THPYEMBIX 00BeKTaX AAePHOro TOIUIMBHOIO LIMKIIA, OCYIIECTBIAIOIIHX Iepepa-
6oTKy oTpaboTaBIIEro SAEPHOTO TOILTHEA.

Brinyckaercs pnepaele.!

! PaspaboTaHo KOIIEKTHBOM aBTOpOB B cocTaBe: Poauna A.B., k.X.H., [lonrsora A.B., AHu-
cuMoB HAA. (DBY «HTI JPb»), O6pyararkosa A,B., k.x.H. (Poctexnamsop), Koccoro A.A.,
K.T.H. (OT'VIT PHIT «IIpuriansas XHMHU»).

Ilpr paspaGoTke yuteHHI 3amedanns u mpemioxeHus OI'YII [0 «Masx», AO «CXK»,
®I'BY BHUHIIO MUC Poccrm, UITX® PAH, AO «ATOMITPOEKT» 1 ApyTHX 3aHHTEpe-
COBAHHBIX OPraHH3alH H BEIOMCTB.



I. O0mue mosToKREHHS

1. PyxoBozcTBO no 6€30IacHOCTH TIPH HCIIOJIL30BaHHH ATOM-
Holt sHepruH «OIeHKa B3PHIBONOKAPOONACHOCTH COPOLIMOHHBIX CH-
cTeM IIpH nepepaboTke 0TpabOTABINEro ANSPHOTO TOIUIMBAY (Hanee —
PykoBoacTBo no 6e3onacHocTH) (Pb-125-17) paspaboTaHo B COOTBET-
CTBHHM co craThelt 6 PenmepanbHoro 3akoHa oT 21 Hosb6ps 1995 r.
Ne 170-®@3 «O6 ucronb30BaHUH aTOMHOM 3HEPTHI B LENIX COMEH-
cTBHs codmoneHmio TpeboBanuii mynkroB 6.7.7.1 — 6.7.7.3 u 6.7.11
(enepaybHEIX HOPM U TPaBHJI B OONIACTH HCIIOJIBL30BAHUA aTOMHOM
sHeprun «O6imue nonoxxkeHus obecreueHns 6e30MacHOCTH 0OBEKTOB
SZIEPHOTO TOIUIMBHOTO LIMKJIa», YTBEPHICHHBIX MOCTAHOBIeHHeM De-
JepaiibHoii CIIy>XObI 110 3KOJIOTHYECKOMY, TEXHOTIOTHYECKOMY U aTOM-
HOMY Hamsopy oT 2 nexabps 2005 r. Ne 11 (3apeructpupoBan Mumnro-
ctoM Poccnu 1 derpass 2006 r., peructpauroHHsnii Ne 7433).

2. Hacrosiee PykoBoACTBO 1o 6€30HaCHOCTH COAEPIKUT pe-
KoMeHZauuu Defepa/lbHOH ClykOBl 110 3KOJOTHMYECKOMY, TE€XHOJIO-
TMY9eCKOMY M aTOMHOMY Hafi30py HO MPOBEAEHHIO OLIEHKH B3PHIBOTIO-
JKapOOTIaCHOCTH CHCTeM, MpeAHA3HA9YEHHBIX IS BHIMOIHEHHMS (GyHK-
Ui pasneneHNs/OYUCTKH TEXHOJOTHYECKHX cpell COpOLMOHHBIMHU
METOlaMH Ha INpPOEKTHPYEMBIX, COOPYKAEMBIX M 3KCIUTYaTHPYEMBIX
00beKTax ANSPHOro TOIUIMBHOrO 1uia (manee — OATLL), ocymecte-
JISIOMUX HepepaboTKy 0TpaboTaBIIero saepHoro TOIUIHBA.

3. [etictBHe HacTosmero PykoBoiacTBa o 6e30MacHOCTH
pacnpocTpansercss Ha OSTIl, Ha KOTOPBIX OCYIIECTBIIIOTCA TEXHO-
JIOTHYeCKHe TIPOLECCH ¢ NMpUMEHeHHeM COpPOLMOHHBIX METOHOB pas-
JIeNIEHHS/OYMCTKU TEXHONOTHYECKUX cpel Ipu nepepaboTke oTpabo-
TaBIIETO SIEPHOTO TOILIMBA.

4. Hacrtosmee PykoBoncTBO 1Mo 6e30MacHOCTH IipenHa3Have-
HO I8 NPHUMEHEHHS DKCIUTYaTHPYIOIMMH OpraHH3aluaMH TIPH Hpo-
€KTUPOBAaHUM, COOpPYXKEHUH, 3kcrutyataimu OSTL, mid KoTOpBIX
NIPeAYyCMOTPEHBl TEXHOJIOTMYECKHE IPOLECCHl C HCHOJB30BaHUEM
COpOLMOHHBIX METOJOB Pa3feIeHUI/0OGUCTKH TEXHOMOTHIECKUX CPex
npH nepepaboTke oTpabOTABILIETO SIEPHOTO TOILIHBA, & TaKXKe CIIELIH-
anuctamMu PocTexHamzopa NpH OCYINECTBICHHMH MMM JIMLEH3UOHHOMN
(paspemruTenbHOM) AEATEIEHOCTH WM (helepabHOTO TOCYAapCTBEH-
HOTO HaJj30pa B 00/1aCTH HCIIOIB30BAHHS aTOMHOM SHEpIUH.
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5. OrmeHKa B3pHIBOIIOKAPOONACHOCTH COPOLIMOHHBIX CHCTEM
rpu nepepadoTke OTpaboTaBIIEro SNEPHOrO TOILTMBA MOXeT OBITh
BBINOJTHEHA C MCIONB30BAHHEM HHBIX METOZIOB, YeM Te, KOTOPEHIE CO-
Jiepaxartcs B HacTosLieM PykoBozacTee 1o 6e30macHOCTH, TIpH 060CHO-
BaHHOCTH BBEIOPAaHHBIX METONOB A obecrieueHHs Ge30MaCHOCTH.

6.  Pe3ynpTaThl OLEHKH B3PBIBOIOXKAPOOIIACHOCTH COPOIMOH-
HBIX CHCTEM PEKOMEHAYyeTCs BKJIIOUATH B HOKYMEHTHI, 0O0CHOBBIBA-
romue obecnieuenne 6ezonacHocT OSATI] U mpeacTaBisieMBIe 3KC-
IUTyaTUPYIOLIEH OpraHu3audeil [UIA IONMyYeHHs JIMLEH3UH Ha BHIBI
JeSTEIGHOCTH B 00JIaCTH MCTIONB30BAHKA aTOMHOM sHeprud. TepMu-
Hbl M ONpEJENEeHHs, MCIONB3YEMbIE B HACTOSAIIEM PyKOBOACTRE
110 6€30MacHOCTH, NIPUBENEHBI B IPUIOKEeHUH Ne 1.

II. O6mue pexomeHAANHH

7. OueHKY B3pHIBOIOKAPOOMIACHOCTH COPOLIMOHHEIX CHCTEM
PEKOMEH/IyeTCs BHITIONHATS IS

OLIEHKH B3pbiBonoskapoonacHoctd OSTLI, Brmovaromux copb-
LIUOHHEIE CUCTEMBI;

BBIABIIEHUS Haubosiee 3HAYMMEIX Ui NPeOTBPALICHHUS B3PBIBO-
T10KapOOIIACHOCTH copOUMOHHBIX crucTeMbl OSTL] HMCXOMHBIX COOBI-
Tuli, aBapHIHBIX IOCNIEAOBATENBHOCTEH, CHCTeM (DJIEMEHTOB), Hei-
CTBUII IEpcOHANa;

OIpeneieHUs IPHOPHTETOR TP pa3paboTKe M peanu3alii Me-
PONIPHATHIA, HANpaBJIEHHEIX Ha obecreueHHe Ge30MacHOCTH COpOIH-
onHbIx cucteM OSATILL;

OIIEHKH BIIMSHUA MEPOIPHATHIA 0 MOIAEPHU3AIAN CUCTEM (311e-
MeHTOB) Ha 6e3omacHocTh OSTL], BKIIOYAIOMNX COPOLIMOHHBIE CHU-
CTEMEI;

OLICHKM BIMSHMS Hapymienmit B pabore OSTL, Brmodaromux
COPOLMOHHEIE CHCTEMBI;

ONTHUMMU3ALIMH NPOEKTHBIX PEHICHHUH;

YTOYHEHHs TIepeqHs aBapuii, pa3paboTku Mep IO YIIpaBIEHHIO
aBapUAMH, ONEHKH 3¢ }HeKTHBHOCTH Mep IO YIIPaBJIEHHIO aBAPHsMY,

MOTy4YeHUs NaHHBIX I pa3pabOTKH TEXHUYECKHX pelleHHH I1o
YIpaBIIeHHUIO aBapueii;

00OCHOBaHMSA TMPEAENoB M YCIOBHM Ge30macHOH SKCILTyaTaluu
OJSITL], BKmO4arImuX cOpOLHOHHEBIE CUCTEMBL,
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000CHOBAaHMA BHECEHHs H3MEHEHHI B IPOEKTHYIO, KOHCTPYK-
TOPCKYH0, TEXHOJIOTHYECKYIO U SKCIUIYaTaIlIMOHHYIO IOKYMEHTALIHIO.

8. OueHKy B3pBIBONOKAPOONACHOCTH COPOLIMOHHBIX CHCTEM
PEKOMEHIYETCA IPOBOAMTH C YHETOM:

CBOICTB MOTEHLHAIBHO ONACHBIX BEHIECTB M MaTepHajioB, HaX0-
JSIHXCA B COp6LlMOHHI>IX CHCTEeMAax;

TIPOEKTHO-KOHCTPYKTOPCKOH M 3KCIUIyaTallHOHHOH JOKYMEHTa-
LI¥FIH TIO COPOLIMOHHBIM CHCTEMAaM;

aKTOB MCIIBITAaHMH M APYToH JOKYMEHTALM MO TEXHHYECKOMY
OOCIY’)KMBaHHIO M PEMOHTY CHCTeM (9IeMEHTOB) O€30MacHOCTH U
S1€MEHTOB, BaXkHBIX A Oe3omacHocTd OSITL], Brmovarommx cop6-
LIMOHHBIE CUCTEMEI,

uHbopMalK 06 O0TKa3ax JIEMEHTOB CHCTEM, BRXKHBIX i Oe3-
ONAacHOCTH, U ommokax nepcoHana Ha OATL], xmouaronmx copOim-
OHHBIE CHCTEMBI;

CBefleHMif O pacclieIOBaHHH HapyLICHHH U aHAIHW3a OTKJIOHEHHIH
B paboTe COpOLIMOHHBIX CUCTEM;

CBelleHM O HapYIIEHUH MpeNesioB U YCIoBuUii 6e30nacHoi aKkc-
TUTyaTal#y.

9.  JlomymeHud, NMPHHATHIE NPH BHINOJHEHHH OLEHKH B3phI-
BONOXKapoonacHocTH copbiuonnsix cucteM OSTLI, pexoMennyetcs
060CHOBBIBATS.

II1. PexoMeHAANHH IO 3TAKAM O eHKH B3PhIBONOKAPOONACHOCTH
COpPOLHOHHBIX CHCTEM

10. OueHky B3pBHIBONOXKAPOONACHOCTH COPOLMOHHBIX CHCTEM,
HCTIONB3YEMBIX TIPH TEXHOJIOTHYECKHX OMepalusix mo nepepaboTke
oTpaboTaBIIEro AOEPHOTO TOILIHBA, PEKOMEHAYeTCs NPOBOIWTEL B
CJIemyIOIelt MOoCIenOBaTeIEHOCTH (CXeMa MPOBEAEHHMS OLEHKH INpU-
BeieHa B npuioxeHHy Ne 2 k HacTosineMy PykoBozncTBy mo Geszomac-
HOCTH).

10.1. BoisB/IeHA e NOTEHIHAJBHO ONACHBIX BEIECTB
H MaTepHAJIOB
PexoMeHnyeTcs NpoBeCTH aHAIM3 TEXHOJIOIMYECKHMX Omepaiui
(manpumMep, copOuusi, AecopOLis, NPOMBIBKA), OCYIIECTBIEMBIX B
CcOpOILMOHHOM CHCTEME ¢ LIENBIO OIPEACNICHHs MOTEHIMANBHO I0XKa-
POB3pPBHIBOONACHBIX BEIIECTB U MAaTepHAIOB, KOTOphle 0Opasylorcs
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WIH MOTYT o0pa3oBaThCs B YCIOBHAX HOPMANIBHOM 3KCILTyaTallHH.
PexoMenayercs OLEHUTH COCTaB, TPEACTABJIAIONIMI HauOONBIIYIO
OIaCHOCTH IIPH NIPOBEJEHHH TEXHOJIOTHYECKOI Onepariiy.

JUist 5TOTO ClleflyeT paccMOTPETh BEIIECTBA H MaTEpHAIIBI ¢ MaK-
CHMAaJILHO! KOHIeHTpaleli OKMCIMTENS ¥ BOCCTAHOBHTENS; C Max-
CUMAaIBHBIM YIETbHBIM TEIUIOBBIAETIEHHEM BCIIEICTBHE PagUOaKTHB-
HOTO pacliajg; IOABEPraomuecs MaKCHMANFHOMY paaHallioHHOMY
BO3JEHCTBHIO; ¢ MUHIMATBHOH TEIIONPOBOJHOCTRIO; APYTHE Belle-
CTBa U MaTepHAJIBL, NPeJCTABIIIONIHE OMAaCHOCTE H3-32 BO3MOXKHOCTH
TPOTEKAHHUs! HEYIIPABIIEMBIX PEaKIHMiL.

10.2. Onenxa Ten10BbIX 3pdexToB H 06HEMa ra3006pa3HBIX
OPOAYKTOB HEYHPABJISIEMBIX PeaKIui,
CHOCOGHBIX NPOTEKATH B COPGIHOHHOI cHCTeMe

ITpu McnonB30BaHIH METOJIOB pacueTa peKOMEHIYeTCs:

TIPUBECTH IepedeHb HEYIPABIAEeMbIX peakuuii, CHOCOOHBIX mpo-
TEKaTh B IIOTEHIMATHEHO IT0KapOBR3PEIPBOOINIACHBIX BEIIECTBAX H Ma-
TepHayaX BHISBIEHHOTO COCTABa, M COCTABUTH IS HUX XHMIECKHE
ypaBHeHus. IIpy oTcyTcTBHM HEOOXOAUMBIX AaHHBIX O TIPOYKTaX pe-
aKIWi COCTABUTH YpaBHEHHS XMMITJECKHX PEeaKIuif, pyKOBOICTBYSIChH
NPUHIUIIOM MaKCHMAaNBHOTO TEIUIOBBIAEIEHHS, IPH KOTOPOM B Kaue-
CTBE MIPOAYKTOB peaKIMii 3a4al0TCA BEIeCTBA C HAUMEHBILEH cyMMOH
SHTaIBINI 06pa3OBaHN;

paccUHTaTh CyMMapHEI U YAENBHEIM 3K30TepMIrdeckue addex-
THI HEYTIPABJISEMBIX PeaKiyiii, CyMMapHOe KOJHYECTBO ra3000pasHbIX
HPOAYKTOB 10 XUMHYECKHM ypPaBHEHHAM, M3BECTHBIM TEPMOIMHAMH-
YEeCKHM JIaHHBIM, KOJUHMECTBEHHOMY CONEp)KaHHIO BEIIECTB JUIA CTe-
MIeHH NpOTeKaHus peakiwii (IyOMHBI npeBpameHus), paBHoit 1 (100
%). Ilpu oTCyTCTBMM HEOOXOOUMBIX TEPMOIMHAMHUYECKHX NAHHBIX
U1 pacyera TEIUIOBOro s¢hdekTa HeynpaBiseMbIX peaKUuii ¢ LEeTbIo
HX ONpelesieHHs UCTIONE30BaTh 3KCIIEPHMEHTAIbHBIE METOIbI, METO-
IBI pacdeTa, MeTONBI CPABHHUTETLHOTO aHAITH3A.

Ilpy ¥CcroNnbE30BaHMH SKCIIEPHMEHTATEHBIX METOJOB PEKOMEH-
Iyercst:

OMIpeeNUTh TerUoBoi 3dbext u 06BeM razo00pas3HbIX IPOIYK-
TOB HEYTPaBJIAEMBIX peaKiuii 111 MOIEIbHOTO WM PealbHOro cocTa-
Ba BEIECTB, HAXOIAMMXCA B COPOLMOHHOMN CHCTEME;



CKOPPEKTHPOBATh IOIydeHHBIE 3HAUeHHs Telororo s¢bekra u
o0beMa ra3oo0pasHBIX MPOAYKTOB B Ciiydae HeOOXOAMMOCTH ydeTa
BKJIaZia TEIUIOBBIX TIOTEPh U HETIOJIHOTHI NMPOTEKAHMS HEYIPaBISIEMBIX
peaxiii B yCIOBUSX NPOBEICHIA SKCIIEPUMEHTA.

3HaveHus TerwioBoro sddexra u obseMa ra3oo6pasHBIX IIPoO-
OYKTOB HEYMpaB/IgeMBIX Peakii, NMpUHHMaeMble AJId MpOBEASHUA
[IanpHeHIel oLeHKH, peKOMeHayeTcs: 000CHOBATE.

10.3. Onenka agnabaTavgeckoii (MAKCHMAJILHO BO3MOKHOM) TeM-
nepaTypbl H 06beMa razoo0pasHbIX BelleCTB, HAXOAALHXCS B
copOnHOHHO{ cHCTeMe, J0CTHIaeMoii B pe3yjabTaTe HPOTeKAHHSA
HeyNIpaB/feMBbIX peaknait

Ha nannoM sTame npoBeeHMS OLIEHKH B3PHIBOIIOKAPOOMACHO-
ctu copbumonnbix cucteM OATL pexomeHnyercs:

paccumTaTh aguabaTHYECKUI Pa3orpeB BEIIECTB 3a CHET IpoTe-
KaHUs HeylpaBJIAEMbIX peaKilUii;

paccunTaTh 00BEM H BO3MOXKHOE JaBjIeHHE ra3000pasHbIX Npo-
IYKTOB HEYNpPaBIAEMBIX DEaKiHd, COOTBETCTBYIOIIME amuabaTide-
CKOHl TemIiepaType Ajis YCJIOBHMH OTKPBITOIO M 3aKpBITOTO ammnapara
(copOLHOHHOH KOIOHHBL);

OLIEHUTB JOCTUTaeMyIO 3a BpeMs NPOBENCHUSA TEXHONOTHIECKOMH
ornepali KOHIIEHTPAIMIO FOPIOYHMX Ta3oB B cBOOOAHOM OOBEME arfl-
rapara;

MIPY OTCYTCTBHMH HeOOXOOMMbIX JAHHBIX JUIM MIPOBEHEHUS pacte-
Ta ¢ LEJIBI0 MX ONPEHEICHH BO3MOKHO MCIO/Ib30BaHHUE SKCIIEPHMEH-
TaIbHBIX METOJIOB, METOJIOB CPaBHUTE/ILHOIO aHAJTN3A;

nepeiiTH K TIPOBEMICHHUIO OLEHKU N0 myHKTy 10.7, ecim mis 3a-
JAHHOTO COCTaBa pacCUMTaHHbIC SHAUCHHA aauadaTHIeCKol TeMIepa-
Typsl, o0beMa H AaBJIEHHA (B CiIyuae BO3MOXKHOI repMeTH3allMH KO-
JIOHHBI) Ta3000pa3HBIX MPOIYKTOB HEYIPaBIeMBIX peakuuii, KOH-
LIEHTpalMs TOPIOHMMX ra30B MeHbIE YCTAaHOBJIEHHBIX U1 COpOLIMOH-
HOH cHCTeMBI IIpefie/IoB Oe30macHoi KCIUTyaTalli 110 COOTBETCTBY-
IOIUM TIapaMeTpaM, €CJIH HeT — nepelTH K IpOBeAeHMIO OLIEHKHU 10
nyHkTy 10.4.



10.4. Onenka aqnaGaTH4ecKoro (MHHAMAIBLHO BO3MOKHOTO)
HepPHOJIAa HHAYKIHH TeNJIOBOT0 B3PhIBA OT IPOTEKAHHSA
B COpOIHOHHOH CHCTeMe HeyNpaBJiseMbIX peaknuii

IIpy mo mpoBeneHMM OLEHKM aauabaTHdecKoro (MHHHMANBHO
BO3MOXKHOTO) NEPHOZia MHAYKIMH TEIJIOBOTO B3PHIBA OT IIPOTEKAHHS
B COpOLMOHHON CHCTeMe HEeYNpaBiISeMEIX peakiii (peKoMeHAAlMH
IO TIPOBEIEHMIO OLIEHKM IpHBEEHb! B IPWIokKeHHH Ne 3 K HacTos-
meMy PykoBozncTBy no 6e30macHOCTH) PeKOMEHIYeTCs:

CO3/1aTh KWHETHYECKYI0 MOJENb HEYNPaBISeMBIX peakimit u
OIIPENE/IUTD €€ NapaMeTpBl, IIO3BOJIIOMME PACCINTHIBATE U3MEHEHHE
TeMIIEpaTypPHI U ITyOHHEI IIpeBpallleHUs BO BpEMEHH; PeKOMEHIyeTCs,
9To0Hl NOJyYeHHas KHHEeTHHecKass MOJeIb OTpakalla OCHOBHEIE OCO-
6EHHOCTH NPOTeKAHHUS HEYIIPABIAEMBIX peaKIiuii, TakKue Kak:

KaTaTUTHYECKOE BIMIHHE NpHMecei/KOHCTPYKUMOHHBIX MaTe-
PHAIOB/HOHU3HPYIOWIETO M3TyIEHHS;

aBTOKATaIN3;

HaJIM4uHe PafiHOreHHOT0 HCTOYHHKKA TeIla;

OIIPEAEIUTE 3aBUCHMOCTE TIEPHOAA MHIYKIHH TEIUIOBOTO B3pPhI-
Ba OT HA4YaJbHOIl TeMIepaTypsl BEIECTB IO ITOJMYYeHHOH KHHETHYe-
CKOM Moaenu; .

paccuuTaTh 00BEM M BOIMOXKHOE JaBJIeHHE ra3000pazHEIX Mpo-
IYyKTOB HEYNpPaBJIEMBIX PEaKIlHi, COOTBETCTRYIONIIHE NOCTHTAaeMbIM
3a BpeMs OMNepali TeMIepaType M IIyOWHe NpeBpaileHus, NI
YCJIOBMH OTKDBITOTO M 3aKpBITOro ammapara (copOIMOHHOM KOJIOH-
HBI);

OLIEHUTh HOCTUTAEMYIO 32 BpeMs IPOBENEHHS TEXHOIOTHIECKOM
orepaly KOHLEHTPAIMIO TOPIOYHX Ia3oB B CBOOOXHOM oOBbeMe arm-
napara;

KCIIOJIb30BaTh SKCIEPUMEHTAIBHBIE METOIBI, METONBI CPaBHH-
TEJILHOTO aHANIU3a C LEJBIO ONpeHeNieHHs OTCYTCTBYIOIUX NaHHEIX,
HeOOXOMUMBIX IJIS IPOBEACHUS pacyera;

TepelTH K NpOBENEHUIO OLIEHKH Mo MyHKTY 10.7, ecnu mosmy-
YeHHOe 3HaueHHe agnabaTHuecKoro MepHoia WHAYKIOUH TEIUIOBOTO
B3pBIBA JUIS HAYAJIBHOM TeMIIEpaTyphl CMECH, PaBHOM PErjlaMeHTHOH,
6onblle BpeMeHM OCYLIECTBICHHS TEXHOJOTHYECKOM OmepaliHd B
copOIMOHHON cHCTeMe, a AOCTHTaeMEIe 33 BPEMS OCYIIECTBIICHUS
ornepanyy Takue MapamMeTphl, Kak TeMIIepaTypa, 00beM U AaBleHue (B
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Cilydae BO3MOXKHOM TepMeTH3allMK KOJIOHHEI) Ia3000pa3HBIX MPOayK-
TOB, KOHLIEHTpallMs TOPIOYHX Ta30B, MEHbIIE YCTAHOBJIEHHBIX IUIA
COpOIMOHHOM cHCTeMBI NpenenoB 6e30macHol 3KCIUTyaTaldy IO CO-
OTBETCTBYIOLIMM IIapaMeTpaM, €CiM HeT — MEepelTH K NPOBENCHHUIO
OlleHKH 1O MyHKTy 10.5.

10.5. Onenkxa KpATHYECKOH TeMIIePATYPbI TENJI0BOT0 B3pbIBa
OT NpOoTeKaHHs HEYyHPaBJifAeMbIX peakmuii
B YCJIOBHSAX TEIUIOBBIX HOTEPh B OKPYKAIOIIYIO CPeAy

IIpu npoBeAeHUM OLEHKH KPUTHYECKOH TeMItepaTyphl TETUIOBO-
Io B3pEIBa OT NPOTCKAaHHA HEYNPaBIAEMBIX PeaklMii B yCIOBUAX Tell-
JIOBBIX MOTEPh B OKPYKAIOMIYIO cpedy (PEKOMEHMIAIMH 1O TpOBefie-
HHIO TIPUBE/ICHE! B TpiiioxkeHun Ne 4 k HacTosimemy PykoBoacTBy 1o
6e30MacHOCTH) PeKOMEHIYETCS:

paccuuTaTh M3MEHEHHE TeMIIepaTypsl BEIIECTB B COPOLMOHHO#M
CHCTEME B TEUYEHWE BPEMEHH IPOTEKaHHA HEeyNpaBJSeMBIX peaKLuii
IUTsL JAHHBIX YCJIOBHM TEILIOBBIX IIOTEPE B OKPYIKAOILYIO Cpedy IIpH
Pa3IMYHBIX HAYAILHBIX TEMIIEPaTypax;

Y4ecTs BKJIaJ M 3HAUMMOCTH COCTABJIAIOLIAX TEIUIOBOTO OanaHca
IIpY TIPOBEACHHH pacyera: TEIUIOBoro d(dekra HeynpaBIieMbIX pe-
aKIi; TEIUIOBBIAENCHUS B PE3YAbTaTe PAJHOaKTHBHOTO pacmazna pa-
JIHUOHYKIHMIOB; SHAOTEpMUYECKHX 3(PeKkToB HHU3MUECKHX W XHMHYE-
CKMX IIPOLIECCOB, COMPOBOKNAIOLUIMX IIPOTEKAHWE HEYIPABIISEMbIX
peaxumii; KOIHMYecTBa TeIlla, Nepefaromerocs B 00beMe TeXHOJIOTH-
YecKOM cpelBl B IPOIEcCe NPOTEKAHHMA HEYNPABJIEMBIX DPEaKLIHMiA;
TEIUIOBBIX ITOTEPE B OKPY KAIOLIYIO CPeny;

0060CHOBaTh NPUMEHHUMOCTb TIPHHATHIX COCTABIAIOLINX U 3HAYe-
HUi IIapaMeTpOB YpaBHEHMS TEIUIOBOTrO OanaHca, Ha4YaJbHEIX U Ipa-
HHUYHBIX YCJIOBHH IIPOTEKaHMS HEYTIPABIIAEMBIX PEaKiyii;

ONpenenuTh KPUTHYECKYIO TEMIIEpaTypy TEILIOBOTO B3pHIBa IIO
paccYMTaHHBIM 3aBHCHMOCTSM;

paccyuTaTh 00BEM H BO3MOXKHOE HaBjeHHE ra3000pasHBIX Ipo-
IYKTOB peaKLuii, COOTBETCTBYIOIIME HOCTHUIACMBIM 3a BpeMsl orepa-
MM TeMIlepaType U IyOHHe NpeBpaIleHus i YCIOBHM OTKPHITOro
M 3aKphITOro amnmapara (copGIMOHHOI KOJIOHHBI), €CIIA TeMIepaTypa
IIPOBEAEHUS TEXHOJNOTrHMYeckol onepauy (CTEHKH COpOLMOHHOM KO-
JIOHHBI) HIDKEe KPUTHYECKOH TeMIlepaTyphl TEIUIOBOTO B3PHIBA;

OLIEHHTH JOCTHTAeMYIO 32 BPeMs MPOBENEHHS TEXHOIOTHYECKOM
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orepaliii KOHIIEHTPAIMIO FOPIOYMX ra3oB B CBOOOJHOM oOBEME al-
mapara;

NEpEeHUTH K NPOBEACHHIO OLIEHKH 10 IMyHKTYy 10.7, ecnu Temnepa-
Typa HIpOBeJIeHHS TEXHOJIOTHYeCKOH onepaliy (CTEHKH COpOLMOHHON
KOJIOHHBI) HIDKE KPUTHHYECKOH TeMIepaTyphl TEIUIOBOI'O B3pHIBa,
a IOCTHTraeMble 3a BpeMs OCYILECTBIICHHA OHEpalluy TaKHe IapaMer-
PHI, KaK TeMIiepaTypa, o0beM U JaBJIeHHe (B cilydae BO3MOKHOI rep-
METH3aLH KOJIOHHBI) Tra3000pa3sHbIX NPOAYKTOB, KOHLIEHTPAIUS ro-
PIOYHX ra30B, MEHBIIE YCTAHOBJIEHHBIX IIPENENoB Oe3omacHOM Skc-
IUTyaTaly UIs COPOLIMOHHOM CHCTEMBI II0 COOTBETCTRBYIOLUM Mapa-
MeTpaM, eCJIH HeT — NepelTH K NPOBEICHHUIO OLIEHKH To IMyHKTY 10.6.

10.6. Onenka nepAaoa HHAYKIAH TeNJIOBOr0O B3PHIBa OT HPOTe-
KaHAd B COPONHOAHOMH cHCTeMe HeyNnpaB/IgeMbIX peaKIHii B
YCJI0BHSIX TEHJIOBBIX HOTEPh B OKPYKAIOIIYIO CPERY

IIpu npoBeneHUH OLICHKH NepHOAa MHAYKLMH TEIUIOBOTO B3pPhI-
Ba OT IMPOTEKAHHS B COPOLMOHHO cCHCTEMe HEeYIPaBIIIeMbIX peaKI{uif
B YCJIOBHSAX TEIUIOBBIX MOTEPh B OKPYKAIOIIYIO cpefy (PEKOMEHAALNHI
10 TIPOBEIECHUIO NPUBENEHSBI B NpiokeHNH Ne 5 k HacrosmeMmy Py-
KOBOJCTBY IO 0E30MaCHOCTH) PEKOMEHIYeTCH:

OTIPENICIINTh TEPHOA MHIYKLMH TEIUIOBOTO B3pHIBA IO Paccyu-
TAHHOM  3aBUCHMOCTH  HM3MEHEHHWs  TEMIIEpaTyphl  BELIECTB
B COpPOLIMOHHOM KOJIOHHE B TCHEHHC BPEMEHH IPOTEKaHHA HeyIpas-
JIEMBIX peakiuil AN JaHHBIX YCIOBHMH TEIUIOBBIX MOTEPh B OKPYKa-
IOMIYIO Cpeay;

paccuuTaTh 00BeM M BO3MOMKHOE JaBJICHHE ra3000pa3HbIX IPo-
IYKTOB HEYNPAaBJIEMBIX peakiiMii, COOTBETCTBYIOMME AOCTHTaeMbIM
3a BpeMs Olepalliy TeMIlepaType U IIiyOHHe NpeBpameHus Ui yeIio-
BHI{ OTKPBITOTO H 3aKPHITOro ammaparta (COpOLHOHHOM KOIOHHEI);

OLIEHUTH AOCTUTaeMYIO 3a BPeMs INPOBEICHUS TEXHOJIOTUYECKOH
orepalii KOHLIEHTPALMIO TOPIOYHX ra30B B CBOOORHOM oOBeme ar-
napara;

nepeiiTH K NpOBENEHUIO OLIEHKHU 1o MyHKTY 10.7, ecu onpene-
JIEHHOE 3HAYeHHE TIepHO/ia MHIYKIIMH OOJbIIe BPEMEHH OCYIIECTRIIe-
HHUS TEXHOJIOTHYECKO# omeparivi B COpOIMOHHOM cHCTEME, a JOCTH-
raeMble 32 BpeMs OCYINECTBIIEHHS ONeEpalMy Takue IapaMeTphl, Kak
TeMmeparypa, 06beM U HaBieHHe (B Clydae BO3MOXKHOM repMeTH3a-
IUH KOJIOHHHI) ra3000pasHBIX NPOMYKTOB, KOHLEHTpaIMs TOPIOYUX
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Ta30B, MEHBIIEC YCTAHOBJICHHBIX NPEAEITIOB OesonacHoit SKCIUTyaTalluHu
IUTS COPOLIIOHHOM CHCTEMEI II0 COOTBETCTBYIONIUM TIapaMeTpaM, eciiu
HET — CYMTaTh COPOLMOHHYIO CHCTEMY B3PBIBOIOXKAPOONACHOM H
MPHHSATH MEPBI 10 IPEAOTBPALIEHHIO €€ B3PHIBONOKAPOONIACHOCTH.

10.7. Onenka BIHAHHA OTKJIOHEHHH NAPAMETPOB
TeXHOJIOTHIECKOTr0 Iponecca Ha B3PHIBON0KAPOONACHOCTD
COpPONHOHHBIX CHCTEM

ITpn mpoBeneHMHM OLICHKH BIMAHMSA OTKJIOHEHHI HapaMeTpoB
TEXHOJIOTMYECKOTO IPOLecca Ha B3PHIBOIOKAPOOIIACHOCTH COpPOLIH-
OHHBIX CHCTEM (PEKOMEHIALWH MO IPOBEICHHIO IPUBEICHBI B MpH-
noxeErH Ne 6 k HacTosmeMy PykoBoAcTBY no 6e30macHOCTH) peKo-
MEHAYeTCs:

chopMHpOBaTH NepeveHb BO3MOXKHEIX OTKJIIOHEHMI MapaMeTpoB
TEXHOJIOTHYECKOro Ipoliecca Ha OCHOBAaHMM OIBITAa DKCILTyaTaLdH
COPOIMOHHON CHCTEMBI, B COCTaB KOTOPO# BXOJUT PacCMaTpHBaeMbIil
TeXHONIOTHYeCcKull Ipollecc, aHaIM3a OTKIOHEHH Uil aHaJIOTMYHBIX
TEXHOJIOTHYECKUX IIPOLIECCOB, KOHCEPBATHBHBIX NPEAIIOJIOKEH MM 0
OTKa3y CHCTEM (371EMEHTOB);

obpatuth ocob0oe BHUMaHHe Ha OTKJIOHEHHUS MapaMeTpoB CHCTe-
MBI OT ITAPaMeTPOB HOPMAIBHOM 3KCIUTyaTallH, IPHBOJAIIHE K 00pa-
30BAHHIO HEPACCMOTPEHHBIX NOTEHIHAIBHO ONACHBIX BEIIECTB M Ma-
TepHAJIOB; K TAKUM OTKJIOHCHHMSIM B TOM YMCJIE CIIEAYET OTHECTH: pac-
TBOPBI C TOBBIIIEHHO! KUCIOTHOCTHIO; paqOreHHEIE HCTOUYHUKH Tell-
Jla TOBBILEHHON HHTEHCHBHOCTH; OIIMOKH B IOCIENOBATEILHOCTH
H/WIA B COCTaBE€ HMCXOOHBIX/HO3HUPYEMEIX KOMITOHEHTOB; YacTHUYHOE
HITH TIOJTHOE OCyINeHUe copOeHTOB;

PaccMOTPEeTh BIMSHHE eOMHUYHBIX M MHOXKECTBEHHBIX OTKJIOHE-
HH} NapaMeTpoB TEXHOJOTHYECKOro Ipoliecca OT IapaMeTpOB HOp-
MaJIBHOM 3KCIUTyaTalMi Ha 0e30mMacHOCTH COpPOILHOHHOM CHCTeMBI H
COCTABUTh TEPEYEHB CLEHAPUEB BOHMKHOBEHHUS HEYNPABIAEMEBIX pe-
aKLHH, TOCTH)KEHUA KOHLIEHTpPAIMM TOPIOYHMX ra3oB M APYTHX Napa-
METpOB IIpolecca NpeenoB Oe30macHOi SKCIUTyaTallH, IEpPEdeHb
TIPUHMMAEMBIX OpPTraHH3aLMOHHO-TEXHHYECKHX Mep, IpeJoTBpallao-
LIVIX PealT3aIMI0 aBapHifHBIX CLIEHAPHEB.
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TTPUJIOXEHUE Ne 1
K PYKOBOJCTBY 1o 6e30macHOCTH
TIpH HCMOJTE30BAHUY ATOMHOMH SHEPruv
«OmueHKa B3pEIBONOKAPOONIACHOCTH
COpOLMOHHBIX CHCTEM TIpH TiepepaboTke
OTpaGoTARIIErO SNEPHOTO TOIUIHBAY,
YTBEPXKAECHHOMY NpuKazoM DenepansHO
CcITy k051 IO 3KOIOTHYeCKOMY,
TEXHOJIOTHYECKOMY ¥ aTOMHOMY Hai30py
ot «17» maprta 2017 r. Ne 89

TepMHHBI H onpeJieeHHs

B nensax Hacroswero PykoBoacTsa mo 6€30MacHOCTH HCHONB3YIOTCA
CHENYIOUIHE TEPMHUHEI U ONIPEACIICHHA:

Copfunonnas cucreMa — COBOKYNHOCTH 3JIEMEHTOB, NpeAHa3HaudeHHAA
JUT BHIMOJIHEHUA (YHKUHM Pa3[eIeHHA/OYUCTKH TEXHONOTMYECKHX Cpel copd-
LUOHHBIM METOZOM.

Kpuruyeckasi TeMrepatypa TeIUIOBOre B3pbiBa 7Typ — TeMmeparypa
OKPYIXAIOIeH Cpemsl, NpH KOTOpoH Mg cOpOIMOHHON KOJNOHHEI 3aJaHHOM
(hOPMEI M pa3MepoB TIpH 3aJaHHBIX YCIOBHAX TEIUIOOOMEHa C OKpy:karouieit
cpenoil MPOMCXOMHUT Nepexon OT Oe3B3PHIBHOTO K B3PHIBHOMY PEXXHMY MpOTe-
KaHHA 3K30TEpPMHYECcKol peakuiH (TEMIIOBOMY B3PEIBY ).

Tepuoa MHAYKLUHH aqua0aTH9ecKOro TeIUIOBOIO B3pPbIBA Tax — MpO-
MEeXyTOK BPEMEHH C Hayajla peaklUHH, MPOTeKaloIIeH B TEXHONOrH4eckoii cpe-
Ie, Haxonsiuelcs B anuabaTHyecKUX YCIOBHSX, JO MOMEHTa, KOTHa CKOPOCTh
peaKLuy JOCTHTaeT HanbobIIero 3HaueH! .

HMepron MHIYKIHU TEILUIOBOI0 B3PBIBA Tunx — NPOMEXYTOK BPEMEHM
¢ HavaJla peakLM{ B TEXHOJIOTHYECKOH cpelie 10 MOMEHTa, KOTa CKOPOCTh M3-
MEHEHHs MaKCHMAJIEHON TeMHeparypsl B COPOLIMOHHON KONOHHE IOCTHTaeT
HauOOJNBIIEro 3HAYCHHS.
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TTPUJTTIOXKEHHME Ne 2
K PYKOBOACTRY MO 6€30IacHOCTH
IPH HCTIONB30BAHAH aTOMHOMN 3HEPTUH
«O1eHKa B3pHIBOTIOKAPOOTIACHOCTH
COpPOLHOHHEIX CHCTEM TIpH NepepaboTke
OTpaboTaBIIETO S/IEPHOTO TOILTHBAY,
VTBEPKJIEHHOMY npHKasoM denepansHoi
CcITyk0BI IO SKOJIOTHIECKOMY,
TEXHOJIOTHYECKOMY H aTOMHOMY Haa30py
oT «17» mapta 2017 r. Ne 89

Cxema nIpoBeieHHS OLEHKH B3PBIBOMOKAPOOMACHOCTH COPGLHOHHBIX
CHCTEM, HCIIOAB3YeMBIX NPH TeXHOJOTHYECKHX ONepalHax
o nepepafoTke oTpaboTaBmero SAepHOro TOIINBA

vl

BrIAB/ICHAE IOTEHIHANIBHO ONACHBIX
BEMECTB H MaTEPHAJIOB

BBIABTeHHE BO3MOXKHEIX I Onpenenenne T vV

OTKJIOHCHHH

1a Tos~Tm
TI<MB3

HET

OnpeJeNeHne Taq

aa
Ton <Tax
[<NB3

HET

Ompenencane Typ

Ha

TonTp
TI<IIBD

HET

[ OnpefielIeHAE Trmn

Ton <Tiny
T<MB2

Copburonnas cHcTeMa
B3PHIBONONKAPO-
fe3omacHa

HET

CopOnuoHHas cACTEMa
B3pLIBOIIOKAPOONIacHa
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[pumeuanue.
Ts= — TEMIIEpATypa BELIECTB B cOopbIHOHHOM cucTeMe; Ty — aguada-

THYECKad TeMIepaTypa BeIIeCTB B COpOLMOHHOM CHCTEME IOCHe IpOoTeKa-
HHA HeYNpaBiIfeMBIX peakuuit; V' — obbeMm razoobpasHHX NPOXYKTOB He-
ynpapadeMsix peakuuii; [T — napameTpsl mponecca, JOCTHIaeMBIE 32 BpeMs
onepanu; [1B3 — npegensl 6e30macHON 3KCIDTyaTalMH; Ton — BPEMA OCY-
IICCTBICHUA ONEPALMH; Ta; — NEPHON MHAYKLUMM afHabaTHUECKOro TeIUIo-
BOTO B3phiBa; Ton — TEMIEPATYpa OKpYXKatomiell cpeibl (CTEHKH KOIOHHBI);
Twp — KpUTHUECKAs TEMIIEPATyPa TEIJIOBOTO B3PHIBA; Tuxy — NEPHON HHAYK-
LHH TEIUIOBOTO B3pHIBA.
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ITPUJIOKEHHE Ne 3
K PyKOBOACTBY IO 6€30I1acHOCTH
TIPH HCTIONB30BAaHUH ATOMHOM SHEpTHH
«O1eHKa B3PLIBONIOKAPOOTIACHOCTH
COpOLHOHHBIX CHCTEM TIPH IepepaboTke
0TpaboTaBIIero AIepPHOTO TOILTHBAY,
YTBEPKJICHHOMY TipHKasoM denepannHol
CIy2k0BI 110 SKOJIOTHYECKOMY,
TEXHOJIOFHYECKOMY ¥ aTOMHOMY HaZ30py
ot «17» Mapta 2017 r. Ne 89

PexomeHmanuu
10 NpPOoBeAeHHI0 OLEHKH afqHabaTHYecKOoro (MHHHMaabHO BO3MOXKHOI0)
nepHoaa HHAYKIHH TEIJ10B0r0 B3PbIBA OT NPOTEeKAaHHs B cop6IHOHHOH
CHCTeMe HeyNnpasisieMblX peakuni

HcxoaHble JaHHbBIE

Iens: OLEHHTH 0€30MACHOCT ONEpPAHK OXMIAHHUA ITONAYH PacTBOpa
B COPGLIMOHHYIO KOJIOHHY, OCyINecTRiseMo npu temnepatype 70 °C B Te-
JeHHe 6 4acos.

CopbunonHas konoHHa ofmum obsemMoM 1 M> Ha 80 % 3anmonoHeHa
copOeHTOM, COoJepKalliM HHTPATHbIE IPYMIIBL.

Omnepauyis NPOBOAUTCA NPH aTMOC(HEPHOM JaBIeHHH, 00ecneueH cBo-
SonHsIi 0TX0/ ra3os co ckopoctsio 0,01 M3 ¢,

Jlns onepanuy yCTaHORBIEHH! CeAYIOLHe MpeAensl GezonacHol skc-
rwiyatauui — 7= 80°C u P = 6 atm;

TennoemkocTs copbenta (Cp, y;) pasHa 2 kJ{x krl.

InoTHOCTE copbenTa (p) paBHa 1000 kr m™.

MakcumaneHbiii  Temnosolt  addext pasnoxenns (Qyx) paBeH
1500 xJx xrl.

VaensHeifi 06beM razoo6pasHeix npoayktoB (Vy,) paser 1 M3 kr!
(NpH HOPMaJIBHEIX YCJIOBHAX).

CKOpOCTBIO BEIAENIEHHSA PAaXHONHTHYECKOrO BOAOPOMAA MOXKHO IIpEHe-
6peys.

IIpoBeneHne oeHKH
Ha OCHOBE KCTIEPUMEHTAIBHBIX AAHHLIX ONpEAENEHO, 4TO ANA yKa-
3aHHOro COpBeHTa CKOpOCTh TeroBLaeaeHus (g, k[lx kr” c¢!) onuceBaer-
Cl yDaBHEHHEM:

ZBg
q= kﬂe RT (1 - a)Qyp, , (l)
rae:
ko — NpeIKCIIOHEHIMATIBHEIH MHOKHTENE (C™);
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E , —oHeprus axtuBauuy (Ix Mons);

R — yHuBepcanbHas rasosas noctosaHas (Ix Moms! K1);

T — Temneparypa BemecTs (K); o — ryy6uHa npeBpallieHus;

NIPH CJIEAYIOMHUX NapaMeTpax YPaBHEHHA:

kg =19,6-10"%¢; £, = 120-10° JIxx mons™.

Vi3MeHeHHe TeMnepaTypsl BEINECTB BO BPEMEHH MOXKHO PacCHHTaTh HC-

X044 U3 CIEOYIOLIETO YPaBHCHHA
- ’

a7 G. va

rae t —BpeMs (c).
YncienHoe pelieHHe NaHHOTO YpaBHEHHS TpH HAYaJILHOH TeMIepaTtype,
paBHo# 7o, NpencTaB/eHO Ha puc. 1.

30

800 B T,

1 Fon ! Tax

Puc. 1. ViaMeHenHe TeMIepaTyphl BEHIECTB BO BPEMCHH B aHabATHYECKHX YCIOBHAX

OnpeneneHHbli NEPHOA MHAYKUHH anuabaTHIeCKoro TEILIOBOTO B3pHIBA
paeeH 30 wvacam. 3a Bpems omepauuy B 6 4acoB B amuadaTHYECKHUX YCIOBHAX
AOCTHraeTca Temnepatypa B 72 °C, riy6uHa mpeBpalienus cocrasmser 2,7-10°
(0,27 %), MakcHManbHasg CKOPOCTH H3MEHEHHUS ITyOHHBI NpeBpalieHHs COCTaB-
nser 1,3-107 ¢ (1,3:10% % ¢!). 310 cOOTBETCTBYET 06BEMY ra30B mJis Beeit 3a-
rpy3ku 2,2 M® (IpH HOPMAIBHEIX YCIIOBHAX), WK 2,8 M> (mpu 7 = 72 °C) u
1,07-10* o® ¢! (npu HOpMaEHBEIX yCnoBHAX), ik 1,35-107* M3 ¢! (mpu 7= 72
°C) cOOTBETCTBEHHO. I1oCKONBKY CBOGOAHBIE 06BEM KONOHHEI paBeH 0,2 M°,
BO3MOXKHOE M30BITOYHOE [aBJI€HHE B CIIy4yae repMEeTH3alHU KOJIOHHbI, OLIEHEH-
HOe IT0 YPaBHEHHIO Ui HACANBbHbIX ra30B, cocTasider 11 atM.

BriBoasl
Ecnu repMernsaiiya KOMOHHEI HEBO3MOKHA, JaHHAA COPOLMOHHAs CHCTe-
Ma B YKa3aHHBIX YC/IOBHAX SBJAETCA B3PHIBONMOXAPOOE30IAaCHOH, NMOCKOJNBKY
BpeMsA MNPOBEICHHS NpOLECca 3HAYMTENBHO MEHBIIE OUEHEHHOrO IEPHOAA MH-
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AYKOHA a;maﬁamqecxoro TEIVIOBOr'0 B3PBIBA M 32 BpEMA TPOBCACHHA ITpoHEcca
Tipeziensl Ge30macHoM 3KCITyaTauMyu Jid copOIMOHHOH cHcTeMBl He OyIyT
HapyIIEHSBL

Ecnu Bo3MoOxHa repMeTH3alis KOJOHHEI, BBIBOA O Oe3omacHocTH copb-
HHOHHOH CHCTEMBI CIENaTh Henb3d, MOCKOALKY OyaeT HapymleH mpenen 6es-
onacHoOH skcmIyaTaliy 1o AaReHUIO U JaHHOM COpOIMOHHOMN CHCTEMBL.
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ITPHUIOXEHHE Ne 4
K PYKOBOICTBY IO 5€30M1aCHOCTH
NPH KCTIONB30BaHHH aTOMHOM IHEpruu
«O1eHKa B3pHBONOXKAPOONACHOCTH
COpOLIMOHHEIX CHCTEM IPHU NnepepaboTke
0TpaboTaBIIEro SAEPHOTO TOIUIHBAY,
YTBepAIECHHOMY NpHKazoM DexnepansHoit
CJTyk0BI MO 3KOJIOTHYECKOMY,
TEXHOIOTHYECKOMY H aTOMHOMY Hal3opy
ot «17» mapta 2017 r. Ne 89

PexoMeHAALHMH 10 MPOBEEHHIO OLIEHKH KPHTHYECKOI TeMIepaTypsl
TEIUIOBOr0 B3PHIBA OT NPOTEeKAHHS HEYNPABISEMbIX PeAKIMIA B YCI0BHAX
TEILIOBLIX TIOTEPh B OKPYKAIINYIO CPeay

HcxoaHbie 1aHHbIE

Liens: oueHuTh 6€30MacHOCTL OMEpalMHM OXHAAHHA TONAYM pacTBOpa
B COpOLIMOHHYIO KOJIOHHY, OCyLIEeCTBgeMoii ipu TeMneparype 70 °C B TeueHHE
6 yacoB.

Cop6uHoHHas KOJOHHA BHYTPEHHHMM JuamerpoM 20 cM 3amojiHEHa cop-
GeHTOM, colep:KaliiM HUTPaTHEIE IPYIIIEI ¥ PABHOMEPHO PaclpeleeHH bl pa-
JAMOTeHHBIR MCTOUHMK Temwna. OOmmii o6beM 3arpy3xd KOJNIOHHBI COCTABJIA-
er 0,06 M°.

TemoemKkocTs copbenta (Cp, ;) pasHa 2 kI krl,

ITnotHoCTE copbenTa (p) pasHa 1000 xr M3,

Koa(h¢uiureHT TeIUIONPOBOOHOCTH TEXHOJIOTHMuYeCKoM cpeinl (M) paBeH
0,6-10° kIl M7 K1 L.

Makcumansnsie  TewioBoM  dpdext pasmoxkeHEs (Qyn) paseH
1500 xJIx xr.

CKOpOCTEIO BBUICJIEHHA DaJUOJHTHYECKOTO BOAOPOIA MOMKHO TIpeHe-
Gpeds.

IIpoBeaeHne OLEHKH
Ha ocHOBE PKCIIEpHMEHTANBHEIX JaHHBIX ONPEIeIeHo, YTO A YKa3aHHOTO
copBeHTa cKOpocTh TemoBsienesus (g, kIx xr'!' ¢') onuceBaercs ypasHenu-
eM:

-5
q= koeﬁi(l - G)ng + Qrad, (1)
rae:
o — NpeI3KCIOHEHIHATILHBIN MHOKHTEN (¢1);
E, —neprus aktueauuu (Jix Mons™);
R — ynuBepcansHas razoBas nocroguHas (x moms™ K1);
T — temneparypa seuects (K);
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o — rirybuHa npeBpalleHus.

Ipu cneayronmx napaMerpax ypaBHeHHA

ko =19,6-10" ¢ E, =120-10% Ik Mons™; gppq= 1:102 kIl kr! ¢,

HsmeHeHHe TeMnepaTypbl BELIECTB BO BPEMEHH MOXHO PACCUMTATh HC-
XOZ4 U3 CIIEAYIOLUIEro YpaBHEHHA:

PCp,ys QTI: = div (AgradT) + pq . )

ITpu H3MEeHeHHH HavaJIbHBIX YCJIOBHIL 1O TemIiepaType copOeHTa M CTEeH-
K& KOJIOHHBI IIPH HEM3MEHHBIX OCTAJBHBIX HAYAIBHBIX H IPAaHUYHBIX YCJIOBHUAX
paccUMTBIBAETCS TEMNeEpaTypa, NpH KOTOpPOH NpPOHCXOAUT MEPEXOH OT
6€3B3PEIBHOTO K B3PHIBHOMY PEKHMY NpPOTEKaHUS SK30TEPMHUECKOH PeakLyH.
PesynsTaTel pacueTa MaKCHMAabHON TeMIepaTypsl Ha LIEHTPAIEHOH OCH KO-
JIOHHB! NpUBEZIEHBI Ha PUC. | JUIA CIeyIOmUX IPaHUYHBIX H Ha9albHBIX YCJIO-
BHI:

rpaHMYHBIC YCIIOBMA Ha OCH KOMOHHBI (A4 HMUIHHAPHUECKUX KOOpAHM-
HaT):

T _
ey~ 0 3

rPaHMYHBIE YCIOBHA Ha GOKOBOH IIOBEPXHOCTH:

a7
Ony=p,.

=a(le-T) .

TPaHWYIHBIC YCIIOBHUA Ha TOpLAX CJI0A cop6eHTa:

aT — . a_{ ——

5:'2'-:0 o Ing=z 0 ®),
HaYaJIbHBIE YCJIOBHA:

Tpe0 = To =49u 50 °C, (6)

rue:
1 — BEKTOp HOPMAJIH K TOBEPXHOCTH B AaHHOH TOYKE, M;
Rion — BHYTpEHHHMH paauyc KonoHHs! 0,07 M;

o — Koapdrument Terwtootaaun 0,5 xlx M2 K ¢}

T — TeMIepaTypa CTeHKH KOJIoHHHI (T=T10), K;

Z, — BBICOTA Y4acTKa KOJIOHHEL, 3aHATOr0 copdeHToM 1,9 M;
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Prc. 1. M3menenye MakCHMaNbHOH TeMIIepaTyphI BEIIECTB BO BPEMEHH B KOJIOHHE

OrmpesieneHHas KpUTHIECKasd TeMIIEpaTypa TeIIoBoro B3phiBa (7,p) paBHa
49 °C, 4ro sBNAETCA HIDKE TEMIEPATYPhI IPOBENEHHS POLECCa.

BriBoaBI
Beiron 0 OezomacHOCTH COPOLMOHHOM CHCTEMBI CAENATh HEJBb3d, MO-
CKOJIBKY TeMIiepaTypa NpOBeIeHHs MPOLecca Bhlllle KPUTHIECKO#H TeMIepaTypsl
TEIUIOBOro B3phIBa. ClefyeT NMPOBECTH 3TAll OLECHKHM NEpHOAa HHAYKLHH Terl-
JIOBOTO B3phIBa OT NPOTEKaHHA B COPOLIMOHHOH cHcTeMe HeyNpaBiA€MBIX
peakLuil B yCIOBHAX TEMJIOBLIX IOTEPh B OKPYXKAIOULYIO CPEAy.

20



TIPUJIOXEHHE Ne 5
K PYKOBOZCTBY 110 6€30IacHOCTH
TIpH HCTIONB30BaHHH aTOMHON SHEpPriH
«O1eHKa B3pBIBONOKAPOOHIaCHOCTH
COpOLMOHHEBIX CHCTEM TIpH nepepaboTke
0TpaboTaBIIero AAEPHOTO TOIUIHBAY,
YTBEPXKAEHHOMY npukasoM ®enepanbHoi
cImy>k651 IO IKOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY X aTOMHOMY HaI30py
oT «17» mapta 2017 r. Ne 89

PexoMeHIALMH N0 IPOBEACHHI0 OLEHKH MEPHOAA HHAYKUHH TeII0OBOro
B3PbIBa OT NPOTEKAHUS B COPGIIHOHHOI CHCTEMe HeYNPABJISIeMBIX PeaKLHil
B YCJIOBHSIX TEILIOBBIX MOTEPh B OKPYKAOIIYIO Cpexy

HexonHbie aHHBIE
AHaIOrUYHBI HCXOAHBIM JaHHBIM NpIWIOKEeHUS Ne 4,

IIpoBeaenne oneHKH

YHCNeHHO pemnB ypaBHeHre (2) mprutoxeHud Ne 4 ¢ TaKHMHM e TpaHHY-

HEIMH YCNOBHSAMH, HO ¢ Ha4aIbHBIMH YCIOBMAMH IO TeMIEpaType,

paBHOH TemmepaType nposeaeHus npouecca (7o = 70 °C), nomyvaercs cnemy-

olas 3aBHCHMOCTh MaKCUMAIBHOH TeMIepaTyphl BHYTPH KOJIOHHBI OT BpeMEHH
(puc. 1).

600 -

300 - To=170°C
oC 400 -

300 -

200 -

I

100 -

0 R S : e -
0,0 0,5 1,0 15 2,0 25 3,0 35
T, 4ac

Puc. 1. M3MeHeHNe MaKCHMaTFHOH TeMIEpaTypsl BEMECTB BO BPEMEHH B KOJIOHHE

Pe3yneTaTel pacuyeTa MOKA3BIBAIOT, YTO MHEPHOX HWHIYKUWK TEIUIOBOTO
B3pBIBA (Tuwz = 3 Waca) MeHblIE ILIAHUPYEMOTO BPEMEHH NPOBEIEHH IIpoLiecca
(ton = 6 HacoB). OleHEeHHEIT BKIaX JOTIOHUTENBHBIX TEIUIONOTEPh HE IIPHBO-
JUT K OLYyTHMOMY YBEJIMUEHHIO NTePHOa HHAYKIHH TEIIOBOrO B3PHIBA.
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BeiBOABI
Cnemyer cyuMTaTh COPOLMOHHYIO CHCTEMY B3DBIBOIIOXKApOOHACHOH
U TIPHHATH MEpPHI [0 TIPEJOTBPAIIEHHIO €€ B3PHIBONOXKAPOOIACHOCTH, OCKOJb-
Ky TOJIyUeHHOE 3HAYeHHe NepHoja HMHIAYKIMH MeHbIIe BPEMEHH OCYUIeCTBIe-
HHSA TEXHOJIOTHUECKOH onepauyy B COpOLMOHHOM CHCTEME.
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TTPHJIOXXEHHE Ne 6
K PYKOBOICTBY 110 6€30NacHOCTH
TIPY MCTIONB30BAHUH aTOMHO# 3HEPrHH
«OLeHKa B3pHIRONIOKAPOONIACHOCTH
COpOLIMOHHEIX CHCTEM IIpH IepepaboTke
OTpaboTaBIIero sAEpHOTO TOTUITHBAY,
YTBEpIkACHHOMY IpHKazoM denepansHoit
CITyx6BI 10 SKOJIOTHYECKOMY,
TeXHOJIOTHYECKOMY H aTOMHOMY HAaI30py
ot «17» mapta 2017 r. Ne 89

Pexomenganuu no NPOBEACHHI0 OUCHKH BJIHAHHSA OTKJIOHEHHH
napamMeTpoB TeXHOMOrH9eCKOoro nmpoiecca Ha B3pbIBOMOAKAPOOHACHOCTH
COpﬁlll/l()HHLlX CHCTEM

HcxoaHble NaHHBIE

AHaNOrn4Hsl HCXOIHBIM JaHHEIM IIPHITOXKEHHA Ne 3.
Ilens: OLIEHUTHL OTKJIOHEHHE TEMIEPATYpPHI nponecca Ha 5 °C B CTOPOHY
yBEIMYEHHA,
I poBeaenHe oleHKH

IIpoBeaeHHEIE pacyeT NHO YpaBHEHHIO 2 mnpuiaoxeHus Ne 3 s
HavaJbHOH TeMIepaTypsl npolecca, papHo#t 70+5 °C, naet cneayiomue pe-
3yasTatThl (puc. 1).

:T?‘ e’ [ Tad

b 2 4 6 & 10 12 14 16 i8 20
T, 9ac

Puc. 1. FismeHeHHe TeMNepaTyphl BEIECTR BO BPEMEHH B aTHabaTHIECKHX YCIOBHAX
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OmnpeneneHHbI NepHOA HHAYKIMH aqHabdaTHYECKOTO TEIUIOBOTO B3phIBA
pasex 17,1 uaca. 3a Bpems onepaun# B 6 4acoB B aguabaTHUIECKHX YCIOBHAX
Hocturaercs Temiepatypa B 79 °C. Ilpenenst Oe30nacHOM 3KCILTyaTauuu Hapy-
IHEeHHI He OymyT.

BriBoas!
PaccMoTpeHHBIH ciayuall eqUHHYHOTO OTKIIOHEHHA MapaMeTpa Mpo-
1lecca He NPHBOAHT K CYIIECTBEHHOMY CHIDKEHMIO Ge30IacHOCTH, mpenenibl
Oe3onacHO PKCIIyaTallil He HApyImanTcd.

PyKOBOACTBO 110 Ge30HACHOCTH IIPU HCTIONL30BAHKYN aTOMHOM SHEPrHH

OneHka B3pLIBONOKAPOONACHOCTH COPOIHOHHBIX CHCTEM NpH liepepadoTke
0TpaboTABLIEr0 AACPHOIO TONIHBA

PB-125-16

OpunuansHoe H3TaHHE
OtsercTBeHHEIE 32 BRmycK Cruuimiaa T.B.
Bepcrxa somonnexa 8 ®BY «HTL] SIPb» B 0IHOM COOTBETCTIBHH C
OPHIIOKEHNEM K TpHKasy DenepansHoi Ci1yx 6Bl O IKOJOTHICCKOMY,
TEXHOJIOTHYECKOMY H aTOMHOMY Haa30opy ot 17 mapra 2017 r. Ne 89

IToamucano B negats 20.05.2016

OBY «Hay4xo-TexHHMecKuii ISHTp IO AaepHoii
H pamEAHOoHHOMH OezomacHocTHY (OBY «HTL APB») s81gercs
OHIMATLHEIM H3/IATENEM X PaclPOCTPaHUTEIEM HOPMATHRHEIX akToB DefiepantHOH CIyX-
651 MO JKOJNOTHIECKOMY, TEXHOIOTHIECKOMY K aToMHoMY Hamsopy (IIpukas OenepansHoit
CIyOBI O SKOMOTHIECKOMY, TEXHOTJOTHIECKOMY
U atoMHOMY Ham3opy ot 20.04.06 Ne 384) a Taroke o¢HMIMaNBHBIM PACIIPOCTPAHETEIEM
Joxymentor MAT'ATD ma teppuropun Poccrm.
Tupax 100 3x3.
Orneugatano B ®BY «HTL] SIPB»
Mocksa, yn. Manas Kpacnocensckad, 4. 2/8, xopm. 5

CucreMa MeHe/PKMEHTa Kagectsa PBY

ETUCT
«HTL] SIPB» cepTHrmEpoBana Ha COOT-
] BETCTBHE TPEOOBARHAM MEXKAYHAPOIHOrO
cranpapra ISO 9001:2008 u mexrocy-
Py AapcrsenHoro craugapra FOCT ISO

JlasHEIA NPOAYKT H3rOTOBICH KOMTIZHACH, 9001-2011

CHCTEMA MEHEIDKMEHTA KaUeCTBa KOTOpOi
cepmuammposana B TUV Rheinland
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