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AHHOTALMUA

BBepeHue. B HacTosiLee Bpemsi AA 06EKTOB TONMAMBHO-3HEPTETUUYECKOT0 koMAekca (TAK) Poccru B HaUMOHaAbL-
HbIX CTaHA@PTax U CBOAAX NMPaBUA AaHbl ACTEPMUHUPOBAHHbIE 3HAYEHUSA NPEAEAOB OTHECTOMKOCTU CTPOUTEABHbIX
KOHCTPYKLMI, NPU 3TOM BEPOATHOCTHBIN MOAXOA K ONPEAENEHUIO UX OTHECTOMKOCTU B POCCUIUCKUX HOPMATUBHbIX
AOKYMEHTax He NnpeAycMoTpeH. MeToAOAOrUSt BEPOSTHOCTHOMO MOAXOA@ K OFHECTOMKOCTU KOHCTPYKLMIA NOAPO6-
HO peaan3oBaHa B HOpMaTUBHOM AOKyMeHTe APl 2218 «Fireproofing Practices in Petroleum and Petrochemical
Processing Plants», pazapabotaHHoM AMEePUKaHCKUM UHCTUTYTOM HEDTH.

Mertoabl. lMpoBeaeH cpaBHUTEAbHbIN @aHaAUM3 POCCUMCKMX HOPMATUBHBIX AOKYMEHTOB MO NoXapHoi 6e3onacHocTH
1 aMmepuKaHcKkoro ctaHaapta APl 2218, B 4acT YCTaHOBAEHHbIX KOHLEMNLIMI OrHe3aLwmUTHOM 06paboTku 1 Tpebo-
BaHWI K NpeAeAaM OrHECTOMKOCTH CTPOUTEAbHbIX KOHCTPYKLMIA 06bEKTOB HedTerasoBoi oTpacAu.

Pesynbtathbl. YcTaHOBAEHO, uTo B Poccuickon depepaummn OTCYTCTBYHOT HOPMaTUBHbIE AOKYMEHTbI, yCTaHaBAUBa-
OLLIME METOABI BEPOATHOCTHOTO MOAXOAA, B TOM YMCAE K ONPEAEAEHUIO TPebyeMbIX MPEAENOB OrHECTOMKOCTU U Me-
CTaM HaHeCEeHUs OrHe3aLUMTHbIX MOKPbLITUI Ha 06bekTax TOK No aHanoruM ¢ ameprkaHCKUM cTaHaapTom APl 2218.
BbiBOAbI. Ha OCHOBaHUKM NPOBEAEHHOIO aHaAn3a CAEAaH BbIBOA, UTO MOAXOAbI K OMPEAEAEHUI0 GUAOCOPUU OTHE-
CTOMKOCTU KOHCTPYKLMI 3AaHWI U coopyxeHuit TOK B paccMmaTprBaeMbix AOKyMEHTax NPUHLMNMAABHO pa3Anya-
totcs. C LeAblo COBEPLUEHCTBOBAHWA HOPMaTUBHO-TEXHUYeCKOW 6a3bl PO B obnactv noxapHon 6esonacHocTv
B YaCTW OrHECTOMKOCTU NMpeApAaraeTcsi pacCMOTPETb UCMOAb30BaHWe TpeboBaHWI 3apybexHbIX AOKYMEHTOB, yuu-
ThIBAIOLLMX NPOBEPEHHbBIE MUPOBbIE UHXEHEPHO-TEXHUUYECKME NPaKTUKK, B YAaCTHOCTU — NPUMEHEHWEe BepOosT-
HOCTHOTIO MOAXOAA C YYETOM MOXAapOB YIAEBOAOPOAOB.

KnaloueBble cnoBa: Npepen OrHECTOMKOCTH; OrHe3allMTa; BEPOATHOCTb BOSHUKHOBEHUWA NMOXapa; OLEHKa PUCKa;
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ABSTRACT

Introduction. Currently, national standards and codes of practice contain deterministic values of the fire re-
sistance of building structures of facilities of the Russian fuel and energy complex (FEC), while a probabilistic
approach to determining their fire resistance is not specified in the Russian regulatory documents. The me-

© Bb.A. KnemeHtbeB, A.B. Kanray, M.B. lpasut, 2021 H



I GENERAL QUESTIONS OF COMPLEX SAFETY

thodology of the probabilistic approach to the fire resistance of structures is detailed in API 2218 “Fireproofing
Practices in Petroleum and Petrochemical Processing Plants”, developed by the American Petroleum Institute.
Methods. A comparative analysis of the Russian regulatory documents on fire safety and APl 2218 in terms of
the established concepts of fireproofing and requirements for the fire resistance limits of building structures of
oil and gas industry facilities, is carried out.

Results. It was established that the Russian Federation has no regulatory documents establishing methods
based on the probabilistic approach, including determination of the required fire resistance limits and points
of application of fire-resistant coatings at facilities of the fuel and energy complex by analogy with international
standard API 2218.

Conclusion. Based on the analysis, it was concluded that approaches to the philosophy of the fire resistance of
structures of buildings and structures of the fuel and energy complex in the documents under consideration are
fundamentally different. In order to improve the Russian regulatory and technical framework, governing fire safe-
ty and fire resistance, it is proposed to consider the requirements of foreign documents that take into account
proven international engineering and technical practices, in particular, the use of a probabilistic approach taking
into account hydrocarbon fires.

Keywords: fire resistance limit; fireproofing; fire risk; risk assessment; fire-scenario envelope; fire safety regula-
tions; passive fire protection; building structure
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BBeapeHue

ToNnnMBHO-IHEPTETUYECKUI KOMIUIEKC SIBIISIETCSI KITFO-
4YeBOU cocTaBisAOIEed 3kOHOMUKHN Poccuiickoit ®e-
JIepallii ¥ OJJHUM W3 OCHOBHBIX (paKTOPOB obecrieye-
HUS KU3HEJEATEIbHOCTH CTPaHbl. TeXHOIOTHYECKUe
IpOIecChl 00BEKTOB 00yCTpOolcTBAa HE(DTAHBIX U Ta-
30BBIX MECTOPOXKACHUH (100bI1YM, cOOpa, TpaHCIIOpTa
Y TMOATOTOBKHM HEe(TH U rasa), a TakKe TEXHOJIOTHYe-
CKHE TPOIECCHI, CBs3aHHbBIC ¢ HedTerazomepepadbor-
KO M He(TEXUMUYECKUM MTPOU3BOJICTBOM, COMTPOBO-
JKJTAIOTCSl BBICOKOM MOXKapHOW OMACHOCTHIO 3/1aHUM
u coopyxeHnit 00bexToB TOK. Bo-mepBrIx, noxxapHas
OIACHOCTH 00YCIIOBIICHA 0OpAIllEHHEM B TEXHOJIOTHYC-
CKHX TIpoleccax JITKOBOCIUTAMEHSIOIINXCS, TOPIOYNX
suakocter u roprounx razoB (JIBX, I'K u I'T), a tak-
)K€ XpaHEHUEM Ha 00BEKTaX 3allUThl 3HAYUTEIHHOTO
KOJIMYECTBA YKa3aHHBIX BEILECTB, BO-BTOPbIX, CIIOKHO-
CThIO TEXHOJIOTHYECKUX TPOIIECCOB, 00CCIICUNBAIOIIIX
MOJTy4eHHUE POAYKIUH B HedTerazoBoi orpaciu. He-
cOOJTIOIGHNE IIEMEHTAPHBIX Mep MpaBHUi Oe30TMacHo-
CTH MOXET CTaThb NPUYMHON BOZHUKHOBEHUS MOXKAPOB
W/WJIM B3PBIBOB C TIOCIIEAYIONUM TOPSHUEM M dCKaJia-
nuel aBapuil, 4TO, Kak CIEACTBUE, MOXKET MPUBECTU
K MPUYMHEHUIO BPE/ia )KU3HU U 3JI0POBBIO paOOTHUKOB
00BEKTOB U KPYITHOMY MarepualibHOMY yiep0y. Takum
o0Opa3oM, pu 00eCIeYeHNH MOKAPHOH 0e30MaCHOCTH
00BbEeKTOB He(hTEera3oBOro KOMIUIEKCA ¢ Y4ETOM TEXHHU-
KO-PKOHOMHUYECKHUX IMOKa3arelel HeoOX0IMMOo ompesie-
JIUTH KOHLICTILIMIO M KOMIUIEKC Mep Ha 3Tane pa3paboTku
OCHOBHBIX TEXHUYECKUX PELICHUH U IPOEKTHOM TOKY-
MEHTAallMM, B TOM YHUCJIE, YTO KACAETCsl NACCUBHBIX CH-
cTeM 3anuTh (passive fire protection — PFP), — oGec-
MEYEHUE OTHECTOUKOCTH CTPOUTEIbHBIX KOHCTPYKLUN
3/1aHUN U COOPYKEHHUI C TOMOIIBIO TPUMEHEHHUSI OTHE-
3aLUTHBIX MaTepHUajIoB.

B Poccuiickoii denepanun TpeboBaHus K OIpe-
JIEJICHUIO IIPENIeJIOB OrHECTOMKOCTU peajii30BaHbI
Ha OCHOBAHUM JIE€TEPMUHUPOBAHHBIX 3HAUCHMI, yKa-
3aHHBIX B HOPMATUBHBIX JOKYMEHTAaxX IO MOKapHOH
Oe3omacHOCTH'® U Apyrux AokymeHnrax. [Ipu stom
METOJIUKa BEPOATHOCTHOIO MOAXO0/A MO OMPEIEICHUI0
TpeOyeMBIX NMPEACIOB OTHECTOMKOCTH pealn30BaHA
B ['OCT P 12.3.047-2012% na ocroBanuu pabor [1, 2].

! OGycTpOHCTBO HE(PTAHBIX W Ta30BbIX MECTOPOKAeHHUM. Tpe-
OoBaHusi noxapHoW OezomacHoctu (pex. ot 01.07.2015) : (CIT
231.1311500.2015) : yTBepkAeH W BBEICH B JCHCTBHE NMPHUKA30M
MunucrepctBa Poccuiickoit denepanun mo aeinaM TpakIaHCKOU
000pOHBI, YpE3BbIYAMHBIM CUTYAIMSIM U JIMKBUAALMH MTOCICICTBUIH
cruxuiiHbix Oenctuit (MUC Poccun) ot 17 mrons 2015 . Ne 302.

2 XpaHuiuia CKHKEHHOTO TIPUPOIHOro rasa. TpeGoBaHHs MoXKap-
HoH Oe3omnacHoctH (pex. ot 31.08.2015) : (CIT 240.1311500.2015) :
YTBEpPJK/IEH U BBEZICH B JieiicTBUE NprKa3oM MuHucTepcTBa Poccmii-
ckoit dezepalii 1o Je1aM rpaxkIaHCKoi 000POHBI, Ype3BbIYaiHBIM
CUTyalssM ¥ JIMKBHJIAIMU TIOCIEJCTBUH CTUXUIHBIX OeICTBUIT
(MYC Poccun) ot 20 aBrycra 2015 . Ne 452.

3 OOBEKTHl MAJIOTOHHAXKHOTO TPOM3BOJCTBA M MOTPEONICHUS CHKHU-
JKEHHOTO MPUPOAHOro rasa. TpeOoBaHUs MOXapHOW 0E30MacHOCTH
(pen. ot 01.01.2018) : (CIT 326.1311500.2017) : yTBepk/acH 1 BBe-
JeH B jeiictBue mpukazom MunucrepctBa Poccuiickoit denepa-
LMY 0 JIeJIaM TPaKIAHCKOW 000POHBI, Ype3BbIUAHBIM CUTYAIUSIM
¥ JTUKBUIALINYU TOCIeACTBUN cTuxuiiHbiX Oencteuit (MUC Poccun)
ot 27 nexadps 2017 1. Ne 597.

4 BVIIII-88. BemoMcTBEHHBIC YKa3aHHs IO IMPOTHBOIIOKAPHOMY
MIPOCKTUPOBAHHIO IPEANIPUATHH, 31aHUI U COOPYKeHHUit HedTenepe-
pabarbiBaronieil 1 HeTeXMMHUYECKOH HPOMBIIIIEHHOCTH (B pell.
ot 1 nexabps 1988 r.) : yTBepiKeHBI PHKa30M MUHHE(PTEXUMITPO-
ma CCCP ot 17 aBrycra 1979 1. Ne 726 u cornacoBans! ['YIIO MBJ{
CCCP nucemom ot 17 aBrycra 1978 . Ne 7/6-3191.

STOCT P 12.3.047-2012. CCBT. INoxapHas 06€30MacHOCTb TeX-
HOJIOTHYECKUX TmporeccoB. OOmue TpeGoBaHus. MeToabl KOH-
TPOJIS : YTBEPIKICH U BBEJICH B JeiicTBUe mpukazoM DenepanbHo-
TO areHTCTBA 1O TEXHUYECKOMY PEryITHPOBAHUIO M METPOJIOTUHU
or 27 nexadpst 2012 . Ne 1971-cr.

¢ API 2218. Fireproofing Practices in Petroleum and Petrochemical
Processing Plants. 3rd ed. American Petroleum Institute, 2013.
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YkazaHHasi METOJMKA MOXKET OBITh MCIIOIb30BaHA AJIs
MOATBEPKACHUS IPUHIMAEMBIX TPEIETIOB OTHECTON-
KOCTH B CITy9dae OTCYyTCTBHUS HOPMaTUBHBIX TPEOOBaHMIA
K 00bEKTaM MPOCKTHUPOBAHUSA, a UMECHHO, IIPH pa3pa-
0OTKe CTIEIMATIFHBIX TEXHUIECKNX YCIOBHUH MO OXKap-
HOM 6€301acHOCTH. DTa METOJIMKA HE HaIllIa LIMPOKOTO
MPAaKTUYECKOTO MPUMEHEHHS MHXCHEPAMU IO TTOXKap-
HO¥ 0€3011aCHOCTH IPH POSKTHUPOBAHNY U pa3paboTKe
cnenuaibHbIX TexHnueckux ycnosuid (CTY) o moxap-
HOH 0e30MaCHOCTH B CBSI3U C OTCYTCTBHEM KPyITHOMAC-
MTa0HBIX UCCIEAOBAHUNA W TOCTATOYHOCTH MCXOTHBIX
JAHHBIX 711 IPOBEACHUS pacueToB. B HEeKoTOpoil cTe-
[IEHU METOAMKA BEPOATHOCTHOIO IIOAXO0Ja IO Olpee-
JICHUIO TPeOYEeMBIX MPEIEIIOB OTHECTOUKOCTH, OCHOBaH-
Hast Ha TIOJIOKEeHUsX’, ObLTa ocBemieHa B [3, 4].

B mexayHapOoaHON HmpaKTHKE MPOEKTUPOBAHUS
npu 00eCeYeHUH MOXKapHOH 6e30MacHOCTH 00BEKTOB
LIMPOKOE paclpOCTpaHEHUE IIPU ONPEIEICHUU Tpe-
OyeMBIX IpeesoB OTHECTOMKOCTH MOJIY4YHI MOAXO/,
pa3paboTaHHBI AMEPUKAHCKUM WHCTUTYTOM He(dTH,
PEeTYIUPYIONIHIA acTIeKThl BOIIPOCOB B 00JIACTH HE(TS-
HOW ¥ ra30BO# MPOMBINUIEHHOCTH . BepOsSTHOCTHBIH
MO/IXO]] TAK)KE M3JIOKCH B PYKOBOJCTBE®, M3MaHHOM
B pa3BuTHH OpuTaHckoro cranaapra BS 7974 («Ilpume-
HEHME NPUHIIUIIOB MOXapHOH 6€30IMacCHOCTU MpU MPo-
eKTUpOBaHHH 371aHKi. CBOJI MPAKTHYESCKUX MPABHI» ),
npuHIUIE Kotoporo aHaitorudusl TOCT P 12.3.047—
20126, B cBsi3U ¢ 4eM OOJBIIOTO HAyYHO-TPAKTUYECKOTO
MHTEpeca MpU NPOBEIEHUN CPAaBHUTEIBHOIO aHaIu3a
JIOKYMEHT He MPE/ICTaBIISET.

enbro HacTOALEH CTAaTbU SBJISAETCS IPOBENCHHE
aHaJ13a OCHOBHBIX MOJIOKEHUH HOPMAaTUBHBIX JOKY-
MEHTOB IO MOXapHON 6€30MaCHOCTH B YAaCTH OMpese-
JIeHUs NpeJeNoB oruecroikoctu B Poccuiickoit de-
JIepanry ¥ COrTacHO TPEeOOBAHUSAM, Pa3pabOTaHHBIM
AMepukaHCKUM MHCTUTYTOM HedTu. [lo pesynbraram
aHaIM3a MpeAIaraeTcs pacCMOTPETh YacTh anpoOupo-
BaHHBIX MEXIYHAPOIHBIX TpeOOBaHUIT Mo obecreyue-
HUIO OTHECTOMKOCTH CTPOUTENIBHBIX KOHCTPYKLUHI AJIs
BKJIFOYCHHUS B HOPMATHBHBIE JOKYMEHTEI B 00JIaCTH T10-
»kapHoi 6e3onacHoctu Poccuiickoit denepaunu.

MeToaoNOrMA NAaCCUBHOW NPOTUBONOXXapPHOM
3awumTbl B Poccuiickon depepauuu

B Hacrosiiiee BpeMsi KOHIIETIIUS TACCUBHOM MPO-
TUBOIIOYKAPHOU 3aITUTHl B POCCHICKAX HOPMATHBHBIX
JOKYMEHTAX TI0 MOKapHO# 6e30macHOCTH '™ OCHOBBIBA-
eTCs Ha JIETePMUHHUPOBAHHBIX 3HaYCHHAX. TpeOoBaHuUs

7 API 2218. Fireproofing Practices in Petroleum and Petrochemical
Processing Plants. 3rd ed. American Petroleum Institute, 2013.

$RD 7874-7:2003. Application of fire safety engineering principles
to the design of buildings. Probabilistic risk assessment. London,
BSI, 2003.

°BS 7974:2019. Application of fire safety engineering principles to
the design of buildings. Code of practice. Current 31 Mar. 2019.

K 00€CITEYEHUIO MPECIIOB OTHECTOMKOCTHA CTPOUTEIh-
HBIX KOHCTPYKITUH COOPYKEHUH He(PTErazoBbIX 00bEK-
TOB (OITOPHBIX KOHCTPYKIIMHA anmaparoB U eMKOCTEH,
3CTaKaJl TEXHOJIOTHUECKUX TPYOOITPOBOJIOB, KOHCTPYK-
WA HapYKHBIX YCTAHOBOK, «IO0OK» KOJOHHBIX aIlla-
paToB W OTMOp pe3epPBYapoOB), a TAKIKE MECTA U THUIIbI
KOHCTPYKIIHI, TIOJIKAIINE OTHE3aIIUTHON 00paboTKe,
OTIPE/ICIICHEI B CBOJIAX TTPABUIL.

ComntacHo TpeOoBaHUsIM" > 4, KOJIOHHBI TEXHOJIO-
THYECKHUX TPYOOIIPOBOMIOB C TOPIOUYUMH U CIKIKEHHBI-
MH TOPIOYHMMU Ta3aMU, JIETKOBOCIIIAMEHSIOIIUMHUCS
Y TOPIOYMMH KUJIKOCTSIMH, a TaK)Ke KaOeIbHbIE ACTa-
KaJIbl TOJKHBI UMETh TIPEJIENTBl OTHECTOUKOCTH OT R 45
1m0 R 120 B 3aBHCHMOCTH OT BHIa, OOpaIaroIIerocs
B TEXHOJOTHYECKOM IMPOIIECCe ChIPbsi M MPOIYKTA H,
COOTBETCTBEHHO, OT MUCIOJIb3YEMBIX IIPHU MPOESKTUPO-
BaHWW HOPMAaTHBHBIX JOKYMEHTOB. ClieyeT OTMETHTb,
g1o B CIT 4.13130.2020' mpemesr OrHECTOMKOCTH KO-
JIOHH 3CTaKaJ TEXHOJOTHIECKUX TPYOOIIPOBOIOB J0JI-
’KeH OBITh Ha BBICOTY MEPBOTO sipyca, mpu 3ToM B CII
240.1311500.2015% u CIT 326.1311500.2017* npenen
OTHECTOMKOCTH JIOJDKEH OTMPENENsAThCS Ha BCIO BBICO-
Ty KOJIOHH TEXHOJIOTHYEeCKHX dcTakan. Ha puc. 1 u 2
MIPEJICTABIICHBI TPUMEPHI Peallu3aliy TPeOOBAHMIA CBO-
JIOB MPaBWII' > 10 JOBSICHUIO CTPOUTEIBHBIX KOHCTPYK-
Ui (METAJUIMYECKUX KOJIOH TPYOOITPOBOIHBIX ACTAKA/T
Y METAJUTMYECKUX KOHCTPYKIIUK TEXHOJOTHYECKUX ITa-
JKEPOK) J10 TpeOyeMBbIX TPEIeIIOB OTHECTOMKOCTH, B TOM
YHUCIIEe B paMKax MPOEKTHOW TOKYMEHTAIINH.

Heo0x0auMOCTh COOTBETCTBYIONUX MPENEIOB
OTHECTOHWKOCTH perfIaMEeHTUPYETCSA TakXe ISl OMop-
HBIX KOHCTPYKIIMI TEXHOJOTUYECKHX allllaparoB U eM-
KOCTEMH, COIepIKaIINX JIETKOBOCTUIAMEHSFOIITUECS, TO-
proure KUIKOCTU W CKUKEHHBIE Ta3bl, KOHCTPYKITHI
(KOJTOHHBI, OAJTKW W PHUTEIH) HAPYKHBIX 3TaXKEPOK
1 «1000K» KOJOHHBIX alllapaTroB U OMOp pe3epByapoB
C JIETKOBOCILIAMEHSIIOIUMUCS KUJKOCTSIMH, XPaHs-
muMucs 1oJ| aaBieHueM. Orae3anuTHol 00padoTke
MOJUIC)KAT KaK OTICIIBHO CTOosIIee 000PYI0BAHKE, TaK
1 anmapaThl, EMKOCTH M TEXHOJIOTUYECKHUE KOJOHHBI,
BXOJSIIIME B KOMIUIEKC TEXHOJIOTHYECKHX YCTaHO-
BOK. TpeOyemble mpeienbl OTHECTOMKOCTH yKa3aHHBIX
CTPOUTEILHBIX KOHCTPYKITUN PETIIAMEHTUPYIOTCS CBO-
JaMH TpaBuiI' ™, UX 3HAYCHHS TI0 MPU3HAKY HECYIICH
CIOCOOHOCTH JIOJDKHEI COCTaBIIATh OT 45 1o 120 muH.
B CIT 4.13130.2020" yTo4HsieTCSs, YTO 3aIlUTy KOH-
CTPYKIHUI HAPYKHBIX 3TAXKEPOK OT BO3JEHUCTBUS BbI-
COKOU TEMIIEPATyphI CIAEAYET MPEAYCMaTPUBATh HA BbI-
COTY TIEpBOTO dTaxka (BKJIOYAsi MEPEKPHITHE TIEPBOTO
3Taxka), HO HE MCHEEe 4 M OT YPOBHS 3€MJIN.

OrmnopHbIe KOHCTPYKIIMU pe3epByapa s Xpa-
HeHus CIII' 1OJDKHBI UMETh 3aIIUTY OT BO3ACHCTBUS
BO3MOYKHOTO TIOXkapa, 00eCIeUNBAIOIIYI0 COXPaHECHHE
WX (YHKIIMOHAIBHBIX CBOWCTB B TCUCHHE BPEMECHHU
MOJTHOTO BBITOPAHUS PACUETHOTO 00bEeMa, IPOIUTOTO
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Puc. 1. Peanusaius orue3anTHOi 00pabOTKH METAIUIMYECKUX KOHCTPYKIMI B COOTBETCTBUH C TPEOOBAHUSMH CBOJOB IIPABHII

Fig. 1. Implementation of fire-retardant treatment of metal structures in accordance with the requirements of the codes of practice
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Puc. 2. [Ipumep pemeHus A8 NPOSKTHONH JOKyMEHTALUU —
OrHe3aluTHas 00paboTKa METaUIMYeCKUX KOHCTPYKIHH B CO-
OTBETCTBUH C TPEOOBAHUSIMH CBOIOB MPABHII

Fig. 2. A case solution for the project documentation: the fire
retardant treatment of metal structures in accordance with the re-
quirements of the codes of practice

CIIT, Ho He meHee npezena oraecroikocty R 120 co-
miacuo CIT 240.1311500.2015° u R 150 B cootBeTcTBUM
¢ CIT 326.1311500.2017%.

B BVIIII-88° mis 3nanuii ¥ coopyeHuii Hedre-
nepepabdarbiBaroiei 1 HepTEXUMUYECKON MPOMBIIII-
JIEHHOCTHU TIPHUBEICHBI TPEOOBAHMS 110 00CCIICYCHUIO
OTHECTOMKOCTH KOHCTPYKLHWM, aHAJTOTUYHBIC YKa3aH-
HBIM BBIIIE, C YIETOM CIEHU(PUKU PacCMaTPHBAEMbIX
00BEKTOB B TAHHOM JOKYMEHTE 10 MOXKAPHOI 6e3-
OTTaCHOCTH.

Hecmotps na gocrarouno pa3sButeiii B Poccuii-
ckoit depeparmu TOK n uMeromnyecst HaydHbIe paOOThI
1o 00ecreYeHHI0 MOKapHOi 0e30MacHOCTH 0OBEKTOB
HedTerazoBoro komruiekca [ 3, 5, 6], paboTsl o odecrie-
YEHUIO OTHECTOMKOCTH M U3YUCHUIO [TOBEACHUS CTPOH-
TEJBHBIX KOHCTPYKIUI B YCIOBHSX yIIEBOJOPOIHOTO
noxapa B Poccum Ha4amuch CpaBHHUTEIHHO HETaBHO
[3, 4, 6, 7-13], npu 3TOM HEOOXOAMMO OTMETHTh, YTO
B POCCHICKMX HOPMAaTHBHBIX JOKyMEHTaX J0 CHX ITOp
OTCYTCTBYIOT TpeOOBaHHMsI O HEOOXOUMOCTH COOTBET-
CTBHSI TIPEJCIIOB OTHECTOHKOCTH YITIEBOJOPOIHBIM pe-
JKUMaM TI0)Kapa, TAKUM KakK ITO)Kaphl MPOJIUBOB U (a-
kespHBIe ropenus (jet fire). Kpome 3toro, oTcyTCTBYyIOT
YTBEPIKJICHHBIC METOIUKHU HCTIBITAHUIH OTHE3aIUTHBIX
MaTepHaliOB B YCIOBUSIX BO3ACUCTBUS BBICOKOH TEM-
neparypsl U OBICTPOTO POCTa ATOH TEMITePaTyphl, 00y-
CIIOBJICHHOTO CITCIIH()UKOH TPOU3BOJICTB.

MeToaonOrMsi NAaCCUBHON NPOTUBONOXXAaPHOM
3awuTbl cornacHo APl 2218

API 2218 sBasieTCst KOMIUIEKCHBIM JOKYMEHTOM
[0 TTAaCCUBHOW MPOTUBOIOXKAPHON 3aIluTe HE(Te-
nepepadaThIBalONINX U HEPTEXUMHUYCCKUX 3aBOJIOB,
KOTOPBI HE OTPAaHMYUBACTCS ONpeAeNeHHEeM Tpeho-
BaHUN K OTHECTOHKOCTH CTPOUTEIHHBIX KOHCTPYKIINH,
a TaK)Ke COACPIKHUT U 00IIre TpeOOBaHUs K OrHEe3alllH-
T€, PyKOBOJICTBO IO BBIOOPY, MIPUMEHEHHIO U IKCILTY-
aTalluy CUCTEM OTHE3AILUTHBIX MOKPBITUH. JIOKyMeHT
pacrpocTpaHseTcsl Kak Ha MPOEKTHPOBAHHE HOBBIX,
TaK ¥ Ha paclIMpeHue cyniecTBYomuX 00bektoB TOK,
PacroNIOKEHHBIX Ha MAaTEPUKOBOI 4acTu, U perjiaMeH-
THpYeT TpeOoBaHUS I 00BEKTOB, Ha KOTOPBIX BO3-
MOJKHBI II0Kapbl IIPOJMBOB KUIAKUX YIIIEBOAOPOIOB,
U HE pacCMaTpHBACT 3alIUTy KOHCTPYKINH OT (aKeib-
HBIX TT0KAPOB ¥ B3PHIBOB M1APOTa30BO3IYIITHBIX CMECEH.
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Heob6xoaumo orMeTuth, uto B API 22187 TpeboBanumst
K OTHECTOHKOCTH M3JIOKCHBI C YUETOM 0053aTeIEHOTO
COOTBETCTBHUSI MAaTepPHAJIOB MTOKA3aTEIsIM, IOJIyUCH-
HBIM TIpH IIPOBEICHUH OTHEBBIX HATYPHBIX HCIIBITAHUN
10 yIIeBO0OPOAHON KpuBoii cormacHo UL 1709 wwm
(PYHKITOHATIFHO YKBUBAJICHTHBIX PE)KUMOB H YCIIOBHH.
Taxoke npu onpeaeseHny NOTPeOHOCTEH B OrHe3aIuTe

YYHUTBIBAETCS CHEIM(PUKa MPOU3BOICTBA U BEIIECTBA,

oOpamaromuecss B TEXHOJIOTHYECKOM TIporiecce, U uX

KOJIMYECTBO (TAaHHBIC MMOJIOKEHUS OTCYTCTBYIOT B POC-

CHICKUX HOPMATHBHBIX JOKYMEHTAX I10 TIOXKapHOii 6e3-

OITACHOCTH).

Omnpenenenne Tpedosanuit k PFP st Hedrenepe-
pabaTHIBAIOIIETO MM HE(PTEXUMUYECKOTO MPeIIpUs-
THSI, U3JIOKCHHBIX B mostokeHusix API 22187, comeprxar
OIICHKY, OCHOBAHHYIO Ha OIIBITE, WU (HOPMATBHYIO
OLICHKY, OCHOBaHHYIO Ha aHAJIN3E PUCKA, BKIFOYAOLIYIO
B ce0s1 pa3paboTKy CIICHApHUEB TOXKapa, ¢ YIETOM KOTO-
pBIX OyJeT MPOBOAUTHLCS aHANIK3 ToTpeOHOCTel B PFP.
OpuH U3 METOI0B BEIOOPA TI0 OIPEeICHUI0 HEOOX0AU-
moctu B PFP npuBenen Ha puc. 3 u BKIOYaeT B ceos
CIIC/TyTOIIIHE ATAIIBI:

1) oleHKAa OMACHOCTH, BKIOYAs KOJIHYCCTBCHHYIO
OILICHKY KOJIMYECTBA MOTCHINATBHOTO FOPIOYETO;

2) pa3paboTKa CIICHApHeB TOXKapa, BKJIFOYasi CKOPO-
CTH MOTEHUHMAIBHOTO BBIOpOCAa M ONpeAeeHHe
Pa3sMepoB 30H OXKUAAEMOT0 MOXKaPa;

3) ompeneneHnue HEOOXOAMMOCTH B OTHE3AIIHUTE, OC-
HOBaHHOC Ha BEPOSTHOCTH WHIMICHTA, C YYETOM
OIIbITa KOMITAHWU UJIU OTPACIICBOIO OIIbITA, [IOTCH-
OUATBHOTO BIMSHAS yIIepOa Uil KaXIOW 30HBI
0XHMJIa€MOr0 IoXKapa U (aKTOpOB TEXHUYECKOTO,
9KOHOMMYECKOTO, SKOJIOTHUECKOTO, 3aKOHOIATENb-
HOTO W YEJIOBEYECCKOTO PHCKOB;

4) BbIOOp YPOBHSA 3aLIUTHI (OCHOBaHHBIN Ha COOTBET-
CTBYIOIIUX CTAHAAPTHBIX METOAMUKAX HCHLITaHHﬁ),
KOTOPBIN 00eCTIeYrBaICs ObI IS yKa3aHHOTO 000-
PyIOBaHHS IMPUMCHEHHEM Marephaia IPOTHBO-
MOXAPHOH 00pabOTKM, OCHOBAHHOTO HA AHAJIN3E
moTpeOHOCTEH.

[lepBBIM 3TanioM B OIpeieIeHUH HEOOXOAUMOCTH
U TpeOOBaHUH K MMACCUBHOM NMPOTHBOIOXKAPHOHN 3aIIH-
TE SBISCTCS WACHTH()UKAIMS MOTCHINAIBFHO OITACHOTO
0o0opyIoBaHUsI U €ro MecT pasMernieHus. KomndecTso,
JaBJICHUE, TeMIepaTypa BEIIECTBA, COCTAaB MOTEHIIH-
ANBHBIX UCTOYHUKOB Toprodero (JIBX, DK u I'T) — Bce
9TH (aKTOPHl U MapaMeTpbl HEOOXOAUMO YUHTHIBATH
Ha MEepBOHAYAIILHOM J3Talle B paMKax MPOLEIypbl aHa-
nm3a omacHocTh. Ilpomenypa Konu4ecTBEHHON U Ka-
YECTBCHHOW OIIEHKH MOYKET BBIOMPATHCS BIIAACIBIICM
00BEKTA 110 CBOEMY YCMOTPEHUIO WIIH IIPOBOJIUTHCS B CO-
OTBETCTBUHU C Tpe6OBaHI/IHMI/I, N3JI0)KECHHBIMH B TAKHUX
nokymenTtax, kak OSHA 29 CFR 1910.119 «Ympasne-

1"UL 1709. Standard for safety of rapid rise fire tests of protection
materials for structural steel.

HHUe 0€30I1aCHOCTBIO MIPHU MepepadoTKe BHICOKO OMACHBIX
xumudeckux BemecTB»'!, EPA 40 CFR 68 «IIporpam-
Mbl yrpaBienust puckom»'2, API RP 750 «Ynpasnenue
puckamu mpu HedTenepepaboTkey'® nnu PykoBoacTse
1o miporieypam oreHku onacaoct CCPS [14].
HexoTtopbsle KoMIaHuu Ajsl YIPOILIEHUS OIpesesie-
HUS YPOBHS OMIACHOCTH MCIOJIB3YIOT TIOAXO] 0 pasjie-
JICHUIO0 000pYAOBaHUs Ha KATETOPHH — BEPOSTHOCTH
BO3HUKHOBEHHU Noxapa. Pacnpenenenue odopynoa-
HUS 110 KaTErOpUsM BEPOATHOCTH BO3HUKHOBEHMS I10-
’Kapa OCHOBAHO HAa CTATUCTUYECKUX JAHHBIX O YACTOTE
W/WIN TSDKECTH TOCICACTBUI aHAIOTHYHBIX aBapuil
Ha o0bekTax TOK co cieayromuMu rpyninaMi TEXHO-
JIOTHYECKOTO 000PY/IOBAHMS:
® BBICOKAsg BEPOATHOCTh BO3HMKHOBEHHS IMOXKa-
pa — Ie4Yu C OTHEBBIMU MOAOrpEeBaATENSIMH, Ha-
COCBI C MPOM3BOAUTEIBHOCTHIO BbIlIe 45 M3/4
nnsa nepexkauku JIBXK u K nmpu temneparype
BBIIIIE UX TEMIIEPATyPhl BCIBIIIKH UM B IIpeenax
8 °C ot TemrmepaTypbl BCIBIIIKHA, KOMIIPECCOPHI,
COCY/IBI, TEIJIOOOMEHHUKHU U JIpyroe o0opyaoBa-
HUE, CoiepIKaIlee JETKOBOCIUIAMEHSIOIUECS WIH
roproune >XKUAKOCTH NMPHU TeMIIepaType CBBIILIE
315 °C unum npu Temmneparype caMmoBOCIIIIaMeHe-
HUS 3THX JXKHJKOCTEH (B 3aBUCHMOCTH OT TOTO,
Kakasi U3 3THX JIByX TeMmIiieparyp OyaeT MeHblle),
YCTaHOBKH KaTaJIUTHYECKOTr0 KPEKHHIa, YyCTaHOB-
KU JUJI8 TUAPOKPEKUHTa, 3TUIEHOBbIE YCTAHOB-
KM, TUIPOOYHUCTHUTENIN WU KPYIHbIE YCTAaHOBKH
neperoHku cbipoil HePTu. Takke HEKOTOPBHIMU
CTaHIapTaMU MEXIYHApOJHBIX HE(PTEra30BBIX
KOMIIAaHUM K KaTerOpuU BBICOKOM BEPOSITHOCTHU
BO3HMKHOBEHHMSI MTOYKapa MOKET OTHOCUTHCS TEX-
HOJIOTHYECKOE 000pyHIOBaHUE (armaparsl), Couep-
Jkaree gocrarounoe koianuectso JIBX, 'K w/unu
I'T, xputepun 06beMOB KOTOPBIX IPUBEICHBI HIXKE
B Tabn. 1. Orue3amuTHass 06paboTka Tpedyercs
JUISt OCHOBaHUM M OMTOPHBIX KOHCTPYKIHH MTOJT TEX-
HOJIOTHYECKOE 000py/I0BaHHE;
® CcpenHss BEpOATHOCTb BO3HUKHOBEHMS IOXKa-
pa— coCybl U eMKOCTH, UMEIOILHE BEPOSATHOCTh
YTEUKHU, KOJOHHBIE allapaThl, TETUIO0OMEHHNU-
KH, C BO3/IyIIHBIM OXJIQXKJICHHEM C 0OpaleHueM
JIBX u I')K, cnoxnoe nepudepuitHoe 000pymo-
BAaHME C BBICOKON CTENEHbIO0 aBTOMAaTH3aLIHUH;
®  HU3Kas BEPOSITHOCTh BOZHWKHOBEHHMS IMOXKapa —
HAacoChl, KOTOpPbIE KayarT KUAKOCTH kiacca [11B
[IPU TEMIEPAType HUKE TeMIepaTypbl BCIBIIIKH,
TPYOOIPOBO/IBI, HAXOASAIIUECS B COCTaBe 000py-

" Occupational Safety and Health Administration (OSHA) 29
CFR 1910.119. Process safety management of highly hazardous
chemicals.

2EPA 40 CFR Part 68. Chemical accident prevention provisions.

13 API RP 750, 1st Edition, January 1990. Management of Process
Hazards.
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- GENERAL QUESTIONS OF COMPLEX SAFETY

IoTeHuMaTLHBIE METOXOJIOTHI
Mesk/yHapOAHbIC H/WIIA KOPIIOPATHBHBIEC CTAaH-
JIapThl KOMITAHUH

Ornenka pucka (HAZOP, HAZID, SIL)
KonmuectsenHblil aHaimm3 pucka (QRA)
Candidate Methodologies

International and/or corporate standards

Risk assessment (HAZOP, HAZID, SIL)
Qualitative risk analysis (QRA)

HccaegoBanue onacHOCTH

CylecTByoONMe MaTepHalbl, BUJYTHI 000pyI0BaHHs
VenoBus, KOMUYECTBO, 0COOCHHOCTH TEXHOIOTHIECKOTO
nporecca

Hazard Survey

Existing materials, type of equipment

Conditions, quantity, features of the technological
process

Panee nmeBLINe MeCTO NPOHCIIECTBUS/MOKAPDI
CraTucTHYeCKHUE JaHHbIE [0 I0KapaM B LIEJIOM
I10 OTPACIIH /N, B YACTHOCTH, 110 aHAJIOTHY-
HBIM TIPOU3BOJICTBAM

Prior Incident Experience/Fire Incident
Statistics on industry-wide fires, in particular,
fires at similar production facilities

Tangible damage, number of fire victims, etc.

MarepuanbHblii yiiep0, KOJIHYECTBO JKEPTB U T.IL.

Pa3paboTka crieHapues
oxkapa
Development of fire
scenarios

AHaIn3 NOTEeHNAIbHBIX HHIHJICHTOB

OnpenenuTs, 4To MOIIO ObI IPOH30HTH

Pa3paboraTh KOHKPETHBIH CLieHapHit

PaccMoTpeTh pecypcehl (CHIIBI U CPEICTBA aBAPUIHBIX
TIOJIpa3/IEIICHHIA ), KOTOPbIE MOXKHO PUBIICYb

Analysis of possible incidents

Find out, what might happen

Develop a specific scenario

Consider response resources to be involved (manpower
and devices of emergency departments)

Paspadorka cuenapus

VICTOYHUKY TOPHOYETro ¥ HHTEHCUBHOCTh
BBIOpOCa, pa3Mep mnoxapa

KoppekripoBka 001ux TpedOBaHuii ¢ y4eToM
cretbUKI CleHAPHs

Scenario development

Fuel source and release rate, extent and size of fire
Adjustment of general guidelines with regard for
the scenario features

OnpejeneHue 30Hbl
BO3ICHCTBHS MOXKapa
Define Fire-Scenario

Envelope

KakoBo Biusinue ymep6a?

Bo3MOKHOCTH TSl Pa3BUTHS HHIIUICHTA
PerynsTopHbIe WM CONUATBHEBIE TOTPEOHOCTH
OLIEHUTh CTOUMOCTH 000PYI0BaHUS, OCHOBBIBA-
sich Ha (@) 3ameHe; (b) IPOU3BOACTBE

What is the impact of damage?

Potential for fire escalation

Regulatory or social needs

Establish equipment value for: (@) replacement;
(b) production needs

Yro nonajxaer B 30Hy BO31eiicTBUSA Moxkapa?
PacnonoykeHre 1 KOJIMYECTBO YCTAaHOBOK B 30HE
BO3/IEHCTBUSA MOKAPa

OO00pyI0BaHKE U CTPOUTEIBHBIE KOHCTPYKIIUH, KOTOPbIE
MOTYT HOIIACTh B 30HY M0XKapa U MOJBEPTHYThCS TEILIO-
BOMY BO3/ICHCTBUIO

What might get in the fire affected area?

The location and number of units in the fire-affected area
Equipment and building structures that might get in the
fire affected area and be exposed to the heat impact

Amnanus norpedHoOCTEiH
Analysis of needs

IIpocMOTP CCHIITIOYHBIX IOKYMEHTOB
ITy6nmkanus, crannaptel, Hanpumep, AP 2218,
NFPA u 1.1

Cnpasounuk UL 1709, ISO 22899
Homunansnsie mokazarenu FM wnm IRI
TexHuueckast JIUTEpaTypa U JOKYMEHTaLUsI

A review of reference documents

Directory UL 1709, ISO 22899
FM or IRI specifications
Engineering literature and documents

KaxoBbl 10TPeGHOCTH B IPOTHBONOKAPHOI
ob6padorke?

PanxupoBaHue CIIEHApHEB MOKApPa MO BEPOSTHOCTH
ITponomKATEIBHOCTD TOXKapa

TemnnoBoit mOTOK

IMoxBepxKeHHOCTH 000PYIOBAHUS BO3ACHCTBUIO
What needs fireproofing?

Fire scenario probability ranking

Duration of fire

Heat flux

Vulnerability of equipment

Bri6op moTeHHansHoi
CHCTEMBI
Selection of a candidate
system

Publications, standards, i.e. APT 2218, NFPA, etc.

BbiOpaTh cucTeMy Ha OCHOBe:

IIpenena orHecTOMKOCTH, OIPEJEIEHHOTO

B COOTBETCTBYIOLIMX CTAHIAPTHBIX UCIBITAHUSX (IpH
YIIEBOIOPOAHOM IIOXKape)

WHdopmanuy nocrapIilka MaTepPHaIOB OTHE3AIIUTBI
Bo3moxkHOCTH MaTepHala K IperoIaraeMoit
SKCILTyaTaluu (OKpyxKarolas cpesa)
ITonTBepsKACHHOTO aHAJIOTMYHOTO OIBITA YKCILTyaTalliN
Choose the system based on:

Fire resistance limit set in standard testing (for a
hydrocarbon fire)

Information from suppliers of fire retardant materials
Applicability of the material (environment)

Proven similar operation experience

TpeOGoBaHus K yCTAHOBKe
Onpe/eneHHbli MaTepua
IMonxonsmee o6opynoBanne
KoMneTeHTHbIE MOHTa)KHUKH
‘YenoBust okpykaromieif cpenbl/moroaa
Installation Requirements

Specified material

Proper equipment

Competent installers
Environment/weather

[IpumeneHue npoTuBo-
nokapHOU 06paboTKN
B COOTBETCTBUH C TPpeOO-
BaHMAMH TEXHUYECKOH
cneuuuKanun
Application of
fireproofing according to
specifications Envelope

v

Baunsinue Bo3/elicTBHsI OKpYy:Kaloleii cpebl B Xo/1e
JKCINIyaTalUuH

Kopposust

Effects of exposure

Corrosion

Ieno0cTHOCTH CHCTEMBI

PactpecknBaHne, CKaJIbIBAHHE U T.II., MEXaHHYC-
CKOE TOBPEXACHUE, LIETOCTHOCTh HOKPBITUS
System integrity

Spalling, cracking, etc., mechanical damage,
coating integrity

IIpoBesnenne mocTosHHO-
IO OCMOTpA U TEXHHYE-
CKOT0 00CITy>KUBaHHS
Ongoing examination
and maintenance

Puc. 3. MeTtononorus K onpeieNIeHnIo MacCHBHOM MTPOTHBOMIOKAPHOH 3aIIUTEI

Fig. 3. Passive fire protection methodology

Heo0xoxumocTh peMOHTa

B03MOKHOCTB JIOKAJIBHOTO PEMOHTA ¥ BOCCTAHOBIICHUS
OTHE3AMUTHOTO MaTepuaa

Repair as needed

Repairability and restorability of the fire retardant
material
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Ta6auna 1. TpeGoBaHus cTaHIAPTOB 3apYOEIKHBIX KOMIAHHH
1o 00beMy YIIIEBOZOPOJOB B TEXHOJIOTMYECKHUX amnmaparax Juis
OIpe/ieNe s ToTpeOHOCTEel B OTHe3aluTe

Table 1. Requirements set by the standards of international com-
panies in terms of the amount of hydrocarbons in the process
equipment which is identified to find out fire protection needs

Hedreraszopast komnanus O0beM yIIIeBOJOPOIOB
Shell 5t/ tons
Petronas 5T/ tons
Petroleo De Venezuela 5T/ tons
Total 5™/ m?
Chevron 3,8 M3/ m?

JOBaHHUsSI, UMEIOLIME KOHLEHTPAIUIO0 KJIAllaHOB,
(bUTHHTOB U (raHIIEB, TEINIOOOMEHHUKH, KOTOPBIE
MOTYT MPUBOJIUTH K yTeUKaM u3 (PIaHIIeB;

® HyleBas BEPOSTHOCTh BO3HUKHOBECHHUS IOXKa-
pa — obopyaoBaHKE, KOTOPOE NMEET HU3KYIO Be-
positHoCcTh Bo3HMKHOBeHUs yredek JIBXK u K,
u o0opynoBaHHE, B KOTOPOM oOOpamarmTcs u/
WU TPAHCIOPTUPYIOTCA HEroprouHe BellecTBa
U MaTepuajbl, HallpuMep, TPyOOIPOBOIbI MPO-
THUBOIIOKaPHOTO BOAOCHaOKeHMs. Bmecte ¢ Tem
OTMEYaeTcsl, YTO, €CIIH TPYOOIPOBOIBI MPOTHUBO-
MO’KapHOTO BOJOCHA0KEHUS MOTYT MOJBEPTaThCst
BO3/JICHCTBUIO MTOKapa, TO UX TAKXKE CIEAYyEeT pac-
CMaTpHBaTh NIPH OTPENICIICHUH MTOTPEOHOCTEH B 3a-
LIUTE OT BO3JEHCTBUS BEICOKUX TEMIIEpATyp.
BropriM mrarom siBisieTcst pa3paboTka crieHapueB

ro’kapa, Korja onpesessercs BO3MOXHasl 1ocie10Ba-

TENEHOCTh COOBITHIA. 3aTeM OIPENeIIeTCsI, KaKHe dIie-

MEHTBI U (paKTOPBI OyAyT BIUATH HA MPOLECC MOXKapa,

a UIMEHHO:

®  KoiIMuecTBO U ckopocTh ucreuenus JIBXK u K
IIPY TIPOJTUBE;

®  JaBlieHHWE U TeMIIepaTypa NCTOYHUKA BHIOPOCa;

®  MECTO PaCHOJIOKEHUS MCTOYHHMKA ITOTEHLUUAIBHO-
ro BeiOpoca JIBX/TK;

®  BO3MOXHBIE YTEUKH U UX Pa3MEpPHL;

e Oymer TU PO3JUB CKAIUTUBATHCS B OOBAJIOBAHUH
WM OyJeT NoCTynaTh B JPEHAKHbIE CUCTEMBI;
MIPOMYCKHAsA CIOCOOHOCTH JPEHAKHBIX CHCTEM;
(hM3HMKO-XMMHUYECKUE CBOMCTBA BEIIECTB U MaTe-
pH1a’os;

e jpyrue $pakTopbl, KOTOPbIE MOTYT BIUSATH Ha MPO-
LIECC U BpeMsl TOPEHUSI.

Ha ocHoBe cuenapueB noxkapa ONnpenenstoTcs
BO3MOYKHBIE 30HBI BO3AeHCTBUS moxapa. [log 30HOU
BO3MOYKHOT'O BO3/I€HCTBUS NOXKapa MOHUMAETCS TpeX-
MEpPHOE MPOCTPAHCTBO, B IpeEeax KOTOPOro BO3MO-
JKeH TMoXKap, B TOM yucie noxkap npoausa JIBXK u 1K
13 000PYIOBAHUS C BEPOSTHOCTHIO BOSHUKHOBEHHS T10-

JKapa ¢ JOCTaTOYHO JUIUTEIbHBIM TOPEHUEM U UHTEH-
CHUBHOCTBIO IS TOTO, YTOOBI IPUBECTH K CYIIIECTBCH-
HOMY MaTepHaILHOMY yIIepoy.

15 moxkapoB yIIeBOIOPOAOB UCTIONB3YIOTCS CTaH-
JIapTHBIE 30HBI BO3MOKHOTO BO3IEHCTBUS MOXKAPOB —
oT 6 10 12 M MO TOPU3OHTANH U BEPTUKAIN OT UCTOU-
Huka noctymiaenus JIBXK w/wmm K, a mpu noxapax
MIPOJIMBOB MCTOYHUKOM CUHUTAIOTCS IJIOMIAJKH BHYTPH
neprumMeTpa 00BanoBaHus (OTOOPTOBKH), B CIIydae OT-
CyTCTBHUSL OOBaJIOBaHHS 30HY BO3JECHCTBUS MOXKapa
CJIeJlyeT OINpeAessaTh C YUYETOM KOJIMYECTBA MPOJUTON
JKHIIKOCTH, TOTIOTpauel MecTa MpOJIuBa U IPYTUX 0CO-
OCHHOCTEH, BIMSIOIINX Ha TUIONIAs po3snBa. O0mue
MIPUHIUTIBI OTIPE/IeNIEHHsI 30H BO3CHCTBUS MOXKapa AJist
000pyI0BaHUs HEKOTOPBIX IPYIIN U BEPOITHOCTH BO3-
HUKHOBEHHS 10YKapa MPeICTaBIeHbI B BUJIE aJITOPUTMA,
KOTOPBII pa3pabOTaH aBTOpaMH M MPUBEICH Ha pHC. 4.

O0001IEHHBIE TUIUYHBIE 30HBI BO3AENCTBUS 110-
JKapa, OCHOBaHHBIE HA OTBITE MPOCKTUPOBAaHUS HE(Te-
nepepabdaThIBAIONINX 3aBOJIOB, MPUBEIEHBI B Ta0i. 1
API 22187 u Oonee no3nueit pabore [4], MOCBSIMICH-
HOU B TOM uucie TpeboBanusim APT 22187, Vka3zau-
HBIC MICTOYHUKHN UCTIONB3YTCS KaK 00IIee pyKOBOICTBO
U OIMCBIBAIOT pa3Mephbl 30HbI OXKUIAEMOTO 110kKapa, IIpu
9TOM B KaXKJIOM TIPOCKTE 30HBI BO3JCHCTBUS MOXKapa
OTIPENENAIOTCA HHIUBUAYAIBHO, UCXO/S U3 CIeln(UKN
MPOCKTUPYEMOT0o 00BEKTA.

AHaJOTMYHBINA MTOJIXOJI IO ONPEEIIEHUIO 30H BO3-
JICHCTBUS Mokapa ObLT yCIIEITHO pealin3oBaH B Poccuii-
ckoit denepanuu B paMKax pa3pabOTKH CHEIMAIbHBIX
TEXHUYECKUX YCIOBUU Ha MPOCKTUPOBAHUE M CTPOHU-
TEIBCTBO B YacTH oOecleyeHus MmoxkapHoil Oe3omac-
HOCTH Ha TakuX mpoekrax, kak «Aman CIII» — 3aBox
CIIT" FOxH0-TaMOeCcKOoro MECTOPOXKICHUS, K APKTHK
CIII" 2» — 3aBox CIII" u CI'K CanmanoBckoro (YTpeH-
Hee) MeCTOpoXKAeHUs U cpeaneToHHakHoM CIII'-mpo-
ekre «Kpuoraz-BreIcok», pacrnonokeHHOM B MOPTY
Bricork JlennHrpaickoit oonactu.

Ha puc. 5, 6 nmpuBeneHbI BBITTOIHEHHBIE TTPUMeE-
PBI peUIeHHH 71 TPOSKTHON JOKYMEHTAIUHU B COOT-
BeTCcTBUU ¢ nonxonom API 22187, T.e. noBeieHne Me-
TAJUTMYECKUX KOHCTPYKUUN 10 TpeOyeMBbIX MpeesioB
OTHECTOMKOCTH IPEAYCMOTPEHO B MeCTax (B 30HE BO3-
JEHCTBUS TTOXKapa), OTIPEICIICHHBIX Ha OCHOBE BEPOSIT-
HOCTH BO3HHKHOBEHHS TOXKapa OT TEXHOJIOTHIECKOTO
000pyI0BaHus, IPH 3TOM KOHCTPYKIIUH, TIOAJIEKAIIUE
oruesamure, o0padaTbiBaloTCs B 12-MeTpoBOM paauy-
ce B TPEXMEPHOM MPOCTPAHCTBE, COIIACHO aITOPUTMY
Ha puc. 4.

[Ipumep ¢ ykazaHueM 30H BO3JEHCTBUSI I10Kapa,
OTIpe/IeTICHHBIX 110 Pe3yJbTaTaM MPOBEIeHHON PaboThI
M0 BBISIBJICHUIO HEOOXOAMMOCTH B OTHE3AIIUTHOHN 00-
paboTke, moka3aH Ha puc. 7. 1 TEXHOIOTHUECKOTO
000pyIOBaHHUS MPELyCMOTPEHBI 6 U 12-MEeTpOBBIE 30HBI
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CoyiepkaHue B CTaTHYECKOM
o0opynoBaHuu > 5 TOHH?
Static Equipment
inventory > 5 tons?

Ja
Yes
\ 4

B o6opynoBanuu obparia-
©TCsl CKWIKCHHBIHN ra3 Win
JIETKOBOCIIAMEHSIIOIIASICS
JKMJIKOCTB?
Equipment handling liquefied
flammable gas or flammable
liquid?

Her

No
Y

B o6opynoBanun odparaercs
roproyast XKUIKOCTb, HarpeTast
JI0 TEMIIEPaTypPhbl, PEBBILIAI0-
el TemMneparypy BCIIBIIIKH?
Equipment handling
combustible liquid heated up
over flash point

IpousBoauTenbHOCTD Hacoca > 45 m*/u?
Pump capacity > 45 m*/h?

Jla
Yes

\4

Her
No

\

B o6opynoBannu oOpararoTest
MPOYHE TOPIOYHE KUIKOCTH?
Equipment handling other
combustible liquids?

Hacoc nepexaunBaeT Cxm>XeHHbII
ra3 WM JIETKOBOCIIIIAMEHSFOIITYOCS
JKUJIKOCTB?

Pump handling liquefied flammable gas
or flammable liquid?

Her
No

Y

Her
No

Her Her
No 30HA HE OBPA3YETCSI _ No
- NO ZONE GENERATED

Ma Ha

Yes | 30HA BO3IEMCTBUA TOKAPA 12m|  Yes
- FIRE IMPACT AREA 12 m

Ma Ma

Yes | 30HA BO3IAENCTBUSA [TOXKAPA 9w | Yes
. FIRE IMPACT AREA 9 m

Ja

Yes | 30HA BO3IEMCTBUS [TOXKAPA 6 M

\/

FIRE IMPACT AREA 6 m

30HA HE OBPA3VETCA
NO ZONE GENERATED

Hacoc nepexaunBaeT roprodyo Ku/-
KOCTb, HATPETYIO JI0 TEMIIEPATYPBI, Ipe-
BBIIIAONICH TEMIEPATyPy BCIIBIIKH?
Pump handling combustible liquid heated
up over flash point

Her

Puc. 4. [Tpunuune! onpeaeneHus 30H BO3IEHCTBHS MoXKapa

Fig. 4. Principles of identification of fire impact areas
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Fig. 5. A case solution for structures subject to fire protection in fire impact areas

1

Puc. 5. HpI/IMep pelICHUs 11 KOHCprKHHﬁ, noJieKalux OruHe3alnTe B 30HE BO3JICUCTBUS Toxapa
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PFP
Fire protection/ R 60 500 °C HF 60 N/A — —
PFP(passive fire
protection)
Kp3
CSP o o

. C60/J20 500 °C JF 20 —49 °C CSp 60

Cryogenic impact
protection/CSP
Kp3
csp . 601720/ 500 °C HF/JF 60 —49 °C CSP 60
Cryogenic impact R60
protection/CSP

Puc. 6. Korctpykiun, mojuiexaniie OrHe3aluTe B 30He BO3ACHCTBHA MoXKapa (KOHCTPYKIUH BBIACICHBI OPAH)KEBBIM IIBETOM) U 3a-
MIUTE OT KPUOTEHHOTO BO3JENUCTBUS (KOHCTPYKIIMH BBIIEIEHBI TOTYOBIM I{BETOM)

Fig. 6. Building structures subject to fire protection in the fire impact areas (structures are highlighted in orange) and protection from

cryogenic impacts (structures are highlighted in blue)

BOSHCﬁCTBI/Iﬂ noxkapa ¢ y4e€ToM BUJa U o0beMa JIerko- KOCTI/I) CTPOUTECIIBbHBIX KOHCprKIII/Iﬁ u O60pyﬂOBaHI/Iﬂ,
BOCINIaMCHAIOIINXCA U TOPHOYUX )KH,Z[KOCTefI. €CJIM OrHe3amura BOO6H.[€ Tpe6yeTcsI. AHanu3 Hayu-
CJ'ICZ[yIOH.[I/IM OTaIIOM SABJIICTCA aHAJIN3 HCO6XOZ[I/I- HaCTCsA C U3YYCHUA (baKTOpOB, Kacaromuxcsa pasMepoB
MocTtu npuMeHeHust PFP, B pamkax KoToporo omnpenens- MOCJIEeJACTBHN W MPOAOJIKATESIBHOCTH BO3JCHCTBUS

€TCsl ypPOBEHb 3aIIUTHI (TpeOyeMble MPeeibl OTHECTOW-  MOXKapa. 3aTeM yUHTHIBAIOT, KAKO€ 000pY/I0BaHUE MO-
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12m/m

Puc. 7. OnpeneneHnble 30HB BO3ACHCTBUS TOXKapa

Fig. 7. Fire impact areas

JKET TOJIBEPTaThCsl BO3JICUCTBHUIO MOXKapa M B KAKOU
CTCIICHH, 3AIIUIICHHOCTD (YS3BUMOCTH) 000PYIOBAHUS
OT TEMJIOBOTO BO3JICHCTBUSA, BOZMOXHOCTh BIIUSHUS
(BMemaTenbeTBa) (haKTOPOB MOXKApa Ha TEXHOJIOTHYe-
CKHI Mpo1ecc U MOCIENCTBHS 0XKHUAAEMOro MoKapa.

Ilocnenuuii mar BKIIOYACT COLMANIBLHOE BO3JCHCTBHE,

BO3/ICIICTBHE HAa OKPYXAIOILYIO Cpely M 4YeloBeKa,

a Tak)Ke CTOMMOCTh obopynoBanus. [Ipu ananmze He-

00XOAMMOCTH TIPUMECHEHNUS OTHE3AIINUTHl paccMaTpu-

BaeTCsl BEPOSITHOCTH COOBITHIA, CBSI3aHHBIX C aBAPUSIMH,

B TOM YHCJIE C TIOKApaAMH.

Pesynbrar ananu3a IOJKeH BKIIOYaTh B celd
OIIpEICTICHUE TOTO, KaKoe 000pYI0BaHKE TOJKHO OBITH
3alUIIEHO OT BO3/ICUCTBUS BBICOKHUX TeMIIEparyp, UH-
(hopMarunio 0 NHTEHCUBHOCTH BO3ICHCTBHS TOXKapa
U IPOJOJDKUTEIBHOCTH TAKOTO BO3AEHCTBUS. Taxxke
npu a"aimu3e Heooxoaumoctu B PFP yunTeIBarores cu-
CTEMBI aKTHBHON NMPOTUBOMOXKAPHOH 3aIIUTHI (CHCTEMBI
BOJISTHOTO OPOUICHHUS, MTOKAPOTYIICHHUS) U UX BIUSHUE
Ha CTPOUTENIbHBIC KOHCTPYKIUH.

3aKJIIOUUTENbHBIN ATan BKIOYAaeT B ceds ompe-
JeJieHue MpejesioB OTHECTOMKOCTH CTPOUTENbHBIX
KOHCTPYKLHUH B 3aBUCUMOCTH OT THUIIa IOXapa U UH-
TEHCUBHOCTHU TEIJIOBOIO BO3AEHCTBUS B Ipeleax
30H BO3jAeicTBUS noxkapa. Kpome sToro, npu omnpe-
JIeJI€HUH TMPEEI0B OTHECTOMKOCTH YUYHUTHIBAETCS
clenymlee:

e Bpewms, TpedyeMoe IS TOro, YTOOBI MEePEeKPHITh
BO3MOKHBIE YTEUKH [TOCPEICTBOM CUCTEMBI IIPOTH-
BOABapUIHON 3aIINTHI (3arapHas apMarypa u/uim
aBapuiHBIC 3a/IBHKKH);

e Hajguyue W TpeOyemble PacXombl BOAIBI, MOIaBa-
€MOH B T€UCHHE HOPMATHBHOTO BPEMEHH;

e  Bpems, TpeOyemoe U OpraHu3auy JOCTaTOYHO-
TO U HaJIeKHOTO OXJIAXKACHUS 3a CUeT CTallMOHap-
HBIX CHCTEM OXJIaXKICHHUS;

®  BpeMs pearnpoBaHUS U COCTAB CHII M CPEICTB 00b-
SKTOBBIX W/WJIN APYTUX MOAPA3AEICHUH TOKapHOH
OXpaHBl;
®  TPOMYCKHAsI CHOCOOHOCTH APCHAXKHON CHCTEMBI.
B nonoxenusix API 22187 npuBoasrtcst TpedoBa-
HUSI K CHCTEMaM ITOKPBITHH, HCIONIb3yEeMBIX ISl OTHE-
3aIUTHI, K TUIIAM CTPOUTEIBHBIX KOHCTPYKIHH U 000-
PYIOBaHUS, TOUICKAIINX 3aIUTE B 30HE BO3ACHCTBUS
noXapa, XapakTepPUCTHKAM M THIIaM OTHE3aIlNTHBIX
MaTepHajoB, TpeOOBaHUS K UCTIBITAHUSAM, KOHTPOIIO
KauecTBa M HAOMIOACHUSIM MTPU HKCILTyaTaluH.

06cy)xpeHHue U pe3yabTaTbl

OCHOBHBIC CPaBHUBACMBIC MTOKA3ATEIIH TI0 PE3YIIBTa-
TaM MPOBEJCHHOTO aHalln3a TPeOOBaHUN B YaCTH OTHE-
CTOMKOCTH CTPOUTETHLHBIX KOHCTPYKIMIA 1 OTHE3AITUTHBIX
MaTepUalioB, U3JIOKEHHBIX B POCCHICKHX U 3apy0esKHBIX
HOPMAaTHBHBIX JIOKYMEHTaX, OTpaKeHbI B Ta0I. 2.

W3 cpaBHMBaeMBIX MapamMeTPOB BUAHO, UTO Tpebo-
BaHMS U MOAXOBI K MTACCHBHOU MPOTUBOMIOKAPHOM 3a-
HIMTE AJ151 00BEKTOB 3alUThI He(hTEra30BOro KOMIIEKCa,
M3II0KEHHBIE B POCCHMCKUX JIOKYMEHTaX TI0 MOKapHOU
0€30MacHOCTH M B paCCMaTPHBAEMOM B JIAHHOH CTaThe
nokymente APT 22187, kapiuHAIBHO pa3nnyarTcs. 3a-
pyOeKHBIC JTOKYMEHTBI cofiepKar 0ojee cTporue Tpedo-
BaHUSI TIPU IPOBEJICHUHN CEPTH(DUKAIIIIOHHBIX UCITBITAHHI
OTHE3AIUTHBIX MATEPUAJIOB, HOMCHKJIATYpa UCIBITAHIN
COZICPKUT IIUPOKHIA CIIEKTP BUJIOB OIICHKH HA COOTBET-
CTBHE TPeOOBAHUSM, KOTOPBIE TIO3BOJITIOT 3HAYNTEIHFHO
LIMPE OLICHUTh KaYeCTBO MaTepuaioB ITACCUBHOM MPOTH-
BOHO)KapHOﬁ 3alllMThI, B TOM YUCJIC C YUECTOM UX CPC/bI
¥ BO3MOYKHBIX YCIIOBUI OKCIUTyaTaIyH.

OcoObIii MHTEpEC MPECTABIIET METOJUKA, OC-
HOBaHHAas Ha BO3MOXKHOCTH OTpeAeNIeHUs TPeOyeMBbIX
IIPEAEJIOB OTHECTOMKOCTH CTPOUTENBHBIX KOHCTPYK-
nuii coopyxkerunii 00bexkToB TOK Ha panuoHaabHOM
COIOCTABJICHUU BEPOATHOCTH BO3SHUKHOBEHHUS, Xa-
pakTepe moxkapa (onacHbIX (haKTOpOB MOXKapa), ero
MOCIIEICTBUH M OKHIAEMOTO MaTEPHAIBLHOTO YIIep-
6a. Pabotsl o onpeaeneHnto TpeOyeMbIX MPEACIOB
OTHECTOHKOCTH MOTYT OBITh NPOBEACHBI B paMKax
KOJIMYECTBEHHOM OIEHKH PHCKOB (OLIEHKE MOMKAPHBIX
puckoB). Mcnonb3oBaHue mpenjiaraeéMoil MeToau-
KM pacyeToB TpeOyeMbIX MPeAeoB OTHECTOUKOCTH
cormacao API 22187 Ha mpoTsHKEeHUH BCEX CTaguid
(pa3paboTKa, IPOEKTUPOBAHUE, CTPOUTEIHCTBO, IKC-
MJIyaTamus) >KU3HEHHOTO IIUKJIa 00BEKTOB MO3BOJIUT
MOJIONTH ¢ SKOHOMHYECKOU 3P PEKTUBHOCTHIO 3aTpar
Ha 00ecCIeYeHne MPOTUBOIIOKAPHON 3alTUTH B 00e-
CIIEYUTH TpedyeMble Mpenesibl OTHECTOUKOCTH KOH-
CTPYKIIUU COOPYKEHUH (dTaKepOK, MIOMIAJ0K MO/
TEXHOJIOTHYECKOE 000PYI0BaHKE) HA OCHOBAaHHUH Pac-
YETOB M C YYETOM BEPOSTHOCTH BOSHUKHOBEHUS MO-
’Kapa B MECTax, rlie 9TO JeHCTBUTEIHLHO HEOOXOIMMO,
UCXOS U3 CTIENN(UKH TEXHOJIOTUIECKOTO TIpoIIecca.
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Taomuua 2. OcHoBHBIE TOKa3aTenyu cpaBHeHHs APl 22187 u poccuiiCKuX HOPMATHUBHBIX TOKYMEHTOB

Table 2. Main indicators of comparison of API 2218 and Russian regulations

ITokazarenp

HopmaruBHbIi 10KyMEHT

Poccuiickue HopMaTHBHBIE

MOCTH HCIIBITAaHUH OTHe-
3aIIUTHBIX MaTepHUajoB B
YCIOBUSIX YIIIEBOJOPOIHOTO
no)kapa — Ioxap IpojauBa
Requirements for the need
to test fireproofing materials
exposed to a hydrocarbon
fire, a pool fire

API JIOKYMEHTHI I10 TTO’KapHOM IIpumeyanue
6€30IMacHOCTH
VY TBep:kIeHHas METOANKA + +/=* *B HOpMaTUBHBIX JOKyMeHTax P 1o noxapHoii
IIPOBEACHUS UCIIBITAHUN B 6€301acHOCTH OTCYTCTBYIOT METOIUKHU UCIIBITAHHS
YCIIOBHSAX YIIEBOLOPOAHOIO OTHE3ALIUTHBIX MAaTEPHAJIOB U CTPOUTENBHBIX KOH-
noxxkapa CTPYKLUH B yCJIOBUSX YIIIEBONOPOIHBIX PEXKUMOB
Approved testing method- noxapa. Cymecrsyronmii TOCT P EH 1363-2-2014™
ology for hydrocarbon fire JIOOPOBOJIBHOTO MPUMEHEHHUS COACPIKHUT TOIBKO Tpe-
conditions 00BaHUS K pe:KMMaM NOXKapa (B TOM UUCIIE K YIVIEBO-
JIOPOTHOMY)
*In the RF regulatory documents on fire safety, there
are no methods for testing fire-retardant materials and
building structures in conditions of hydrocarbon fire
modes. There is GOST R EN 1363-2-2014 of volun-
tary application, that only has requirements for fire
modes, including a hydrocarbon fire
TpeboBaHus 0 HEOOX0OIU- + +/—* *B cBOAAxX MPaBUI OTCYTCTBYIOT 00s13aTEIbHbIE

TpeOOBaHMS O HEOOXOIUMOCTH COOTBETCTBHSI MPE-
JICIOB OTHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKITHI
B YCIIOBHUSIX YITIEBOIOPOIHOTO TOXKapa. B coorser-
cTBUHU ¢ TpebosanueM 1. 5.2.1. CIT 2.13130.2020:
«IIpenensl OTHECTOMKOCTH CTPOUTEIHHBIX KOH-
CTPYKIIUH 1O aabTepPHATUBHBIM TEMIIEPATYPHBIM
pEeXUMaM ONPENEISIOTCS B CIIEHATIBFHO OTOBO-
PEHHBIX CIyYasx, yCTaHOBICHHBIX HOPMATHBHBI-
MU JTOKYMEHTaMH [0 IO)KapHOH 0€30IacHOCTHY,
IIPU 5TOM TPeOOBAHMS K ITOKA3aTEIISIM OTHECTOMH-
KOCTH KOHCTPYKIMH U METOANKHU TPOBEACHUS HC-
MBITAHUN HE pa3paboTaHbl

*Codes of practice do not contain mandatory
requirements for the need to ensure compliance
with the fire resistance limits of building struc-
tures exposed to a hydrocarbon fire. Pursuant to
5.2.1. SP 2.13130.2020 “The limits of fire resis-
tance of building structures in terms of alternative
temperature modes are determined in stipulated
cases established by regulatory documents on fire
safety”, while no requirements for the values of
fire resistance of structures and test methods are
available

“TOCT P EH 1363-2-2014. KoncTpyKunu cTpoutebHble. McnbiTaHus Ha OPHECTOUKOCTE. YacTb 2. ANIBTepHATHBHEIC U JOIOIHUTEIBHBIC
METOJIbI : YTBEPXK/ICH U BBEICH B AeiicTBHe Npuka3zoM deaepaabHOro areHTCTBA IO TEXHUYECKOMY PEryIHPOBAHUIO H METPOJIOTHH OT 6 OK-

Ts10pst 2014 1. Ne 1275-cT.

MOXXAPOB3PbIBOBE3OMACHOCTb/FIRE AND EXPLOSION SAFETY 2021 TOM 30 Ne 5 m



I GENERAL QUESTIONS OF COMPLEX SAFETY

Ipooonsicenue Tabn. 2/ Continuation of the Table 2

Regulatory document

Criteria

Russian fire safety norms

TpeboBaHust 0 HEOOXOUMO- + — -
CTH NCTIBITAHWI OTHE3AIIHT-
HBIX MaTePHAJIOB B YCIOBH-
X YTIEBOJOPOIHOTO MOXKa-
pa — CTpyiiHbII 1oXkap
Requirements for the need
to test fireproofing materials
exposed to a hydrocarbon
fire, a jet fire

TpeOyembliil TemI0BO + - -
MIOTOK TIPH TIPOBEACHUH
OTHEBBIX UCIIBITAHUI ITac-
CUBHOM IPOTHBOINOKAPHOM
3aIIUTBHI TS TOKapPOB MPO-
JIMBOB YTIEBOAOPOOB —
205 kBt/m?

The appropriate heat flux
during PFP fire tests for
pool hydrocarbon fires —
205 kW/m?

TpeOyeMblil TETUIOBOM MOTOK + — -
IPH TIPOBEICHAH OTHEBBIX
UCTIBITAHUH OTHE3aIUTHBIX
MarepuanoB sl (haKkeITbHBIX
M0XKapOoB yIIIEBOOPOIOB —
320 kBrt/m?

The appropriate heat flux
during fire PFP tests for

jet hydrocarbon fires —

320 kW/m?

Mertonuka npoBeeHUs F — —
UCIIBITAaHUH OTHE3ALIUTHBIX
MarepuagoB HA yCTOMYH-
BOCTb K KPHOTEHHBIM BO3-
JIeHCcTBUSAM

Methods of PFP testing

for resistance to cryogenic
effects
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Ipooonocenue Tabn. 2/ Continuation of the Table 2

HopmatuBHBII JOKyMEHT
Iloka3arens
Poccuiickne HopmaTuBHEIE
API JIOKYMEHTBI 110 TTO’KapHOM IIpumeyanue
0€30IIaCHOCTH

TpeboBanus 0 HE0OX0- + +/=* *TpeOoBaHUS K B3pbIBO3AIIUTE OTHE3AIUTHBIX MaTe-

JIUMOCTH YCTOMYMBOCTH PHAJIOB B CBOJAX TPABIII MO MOKapHOI Oe301macHo-

MaTepHajIoB OTHE3ALINUTHI K CTHU OTCYTCTBYIOT. [Ipu 3TOM TpeOOBaHMs K B3pbIBO3a-

B3PBIBHBIM Harpyskam e npusezeHs B 11. 4.20 CIT 433.1325800.2019%:

Requirements for PFP ex- «OrHe3aluTy CTajgbHBIX HECYIMX KOHCTPYKIMI

posed to explosive loads B 3/1aHUSIX KaTeropuil A u b cienyer BbIIOIHAT
CpeICTBaMM OTHE3AIHUTHI, 001aJA0LIUMHU 10CTa-
TOYHOH B3pBIBOYCTOWYMBOCTHIO. He nomyckaercs
IPUMEHSATh IUINTHBIE, MUHEPAJIOBATHBIC U APYTHE
CpEJICTBA OTHE3AIUThI, KOTOPBIE MOTYT Pa3pyIIUTHCS
HPU BO3MOXKHOM B3PBIBE», HO HEOOXOAUMO OTMETUTD,
YTO JaHHBIM CBOJI TPABUII SIBISIETCS JOKYMEHTOM,
perIaMEHTUPYIOLIMM PabOoThI, CBS3aHHbIE C MOHTa-
JKOM OTHE3AILUThI, @ HE IPOEKTUPOBaHUEM. Takxe
HE YKa3aHbI IOKa3aTeJIl B3PbIBO3AIMTHI, HE IPUBCIE-
HBl METOIUKH MCTIBITAaHUH | T.I1.
*There are no explosion safety requirements for fire-re-
tardant materials in fire safety codes. At the same time,
explosion safety requirements are provided Clause 4.20
of SP 433.1325800.2019 “The fire safety of load-bear-
ing steel structures in category A and B buildings
should be carried out using fire safety means that have
sufficient explosion resistance. It is not allowed to use
slabs, mineral wool and other means of fire protection,
which can be destroyed in a potential explosiony, but it
should be noted that this set of rules applies to the work
related to the installation of fire safety means, rather
than their design. Also, explosion safety indicators are
not specified, test methods are not provided, etc.

Meroauka UCTIBITaHUH Ma- + = =

tepuanoB PFP Ha ycroiiuu-

BOCTb IIPU B3pPbIBE

A methodology of PFP test-

ing for explosion resistance

TpeboBanus 0 HeoOX0H- + -

MOCTH CTOHMKOCTH OTHE-

3alIUTHBIX MAaTEPHAJIOB K

BO3IEHWCTBHIO KPUOTEHHBIX

JKUKOCTEH —

Requirements for fire retar-

dant materials to be resis-

tant to effects of cryogenic

liquids

'S OrHesammura cTajgbHBIX KOHCTpYKUMM. [IpaBmia npoussoactsa pador : (CIT 433.1325800.2019) : yTBepskiueH npukazoM MUHHCTEpCTBA
CTPOMTENBCTBA U JKHIMIIHO-KOMMYHAJIBHOTO Xo03siicTBa Poccuiickoit @enepanmu ot 24 suBapst 2019 . Ne 38/mp u BBeneH B jeiicTBue
¢ 25 monsa 2019 r.
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Ipooonocenue Tabn. 2/ Continuation of the Table 2

HopmatuBHBII JOKyMEHT

OIIPeIeTICHHIO TPEOyeMBIX
MIPEJIeTIOB OTHECTOUKOCTH
CTPOHUTEIBHBIX KOHCTPYK-
LWH ¥ OIPEeICHUI0
KOHCTPYKIIHI{, KOTOpBIE
IIOJIJIKAT OTHE3AIUTHON
00paboTke

Probabilistic approach to
determining the required
limits of fire resistance of
building structures and
determining structures that
are subject to fire retardant
treatment

JlerepMUHUPOBaHHBIIH
TIOZIXOJT K ONPETIEIICHNIO
TpeOyeMbIX IIPE/IENIOB OTHe-
CTOWKOCTH CTPOHUTEIBHBIX
KOHCTPYKLMI U Onpesene-
HUIO KOHCTPYKLHH, KOTOpbIE
MIOZIJIEXKAT OTHE3AIUTHON
00paboTke

A deterministic approach

to determining the required
limits of fire resistance of
building structures and struc-
tures that are subject to fire
retardant treatment

Hoxazarens Poccuiickue HOpMaTUBHEIE
API JIOKYMEHTEI 110 HOKapHOU IIpumeuanue
0e30MmacHOCTH
BeposTHOCTHBIH TIOAXO/ K I +/—* *BTOCT P 12.3.047-2012° npuBeieHa METOIH-

Ka pacdera TPeOYEeMBIX IPEIeNIOB OrHECTOHKOCTH
CTPOHTENBHBIX KOHCTPYKIHH, COINIACHO KOTOPOU
TpeOyeMBbIe TIPeJIeITbl OTHECTOHKOCTH YCTaHABIIH-
BAIOTCSI HA OCHOBE OIPe/IeTICHHs] SKBUBAICHTHON
MIPOJIOJDKUTENFHOCTH MOXKapOB 1 Kod(dumeHTa
orxHectoikoctu. [llnpokoe mpakTHyecKoe npume-
HEHHE 3aTPyAHICTCS OTCYTCTBHEM HEOOXOAUMBIX
HCXOIHBIX JAaHHBIX — MapaMeTPOB PacHpEeICHUS
Tpezieia OTHECTOMKOCTH ¥ SKBHBAJICHTHON MPOJIOI-
JKUTETBHOCTH MOYKapa KaK CITyJalHbIX BEITHIMH.
Taxoxe B ykazanHoM ['OCTe He paccMarpuBaroTcst
CITyJau BO3/IEHCTBUS Ha CTPOUTENILHBIE KOHCTPYKIIHU
(akesHOrO TOpeHws. HeoOX0AMMOCTh NCIIONB30Ba-
HUS YKa3aHHON METOIMKH HE 3aKpeIUieHa B CBOAAX
IIPaBUJI C yKa3aHUEM BO3MOKHOCTH 000CHOBAHHMS
TpeOyeMbIX (PACUCTHBIX) MIPEAETIOB OTHECTOMKOCTH
JUISL CTPOHTENBHBIX KOHCTPYKIHIA. Mcriop30Banme
METOJMKH BO3MOKHO 1ipu paspadborke CTVY 1o mo-
JKapHOM 0€30MaCHOCTH Ha OOBEKT 3aIUThI

*GOST R 12.3.047-2012 provides a methodology
for calculating the required fire resistance limits of

a building structure, according to which the pre-set
fire resistance limits are established on the basis of
the equivalent duration of fires and the fire resistance
coefficient. The wide practical application is ham-
pered by the lack of the necessary initial data, includ-
ing parameters of distribution of the fire resistance
limit and the equivalent duration of the fire as random
variables. Also, GOST does not consider cases of im-
pact produced on building structures by jet fires

The need to use this methodology is not specified in
the codes of practice specifying the possibility of jus-
tifying the required (calculated) fire resistance limits
for building structures. The use of the methodology is
possible only when developing fire safety regulations
for a construction facility
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Oxonuanue Taon. 2/ End of the Table 2

HopmatuBHBII JOKyMEHT

IToka3zarenp

API
0e30MmacHOCTH

Poccuiickue HOpMaTUBHEIE
JIOKYMEHTEI 110 HOKapHOU

IIpumeuanue

TpeOyemsle npenenst orae- | 0...120 45...120%
CTOMKOCTH KOHCTPYKITHI

R, Mun

Required limits of fire resis-
tance of structures R, in min
TpeboBanus k odecrneye- +* -
HUIO OTHECTOMKOCTH OIIOP
OCHOBaHMH TEXHOJIOIHYE-
CKHX allaparoB B 3aBUCH-
MOCTH OT 00beMa cojiepKa-
Husg JIBXK, [ Ku I'T
Requirements for the fire re-
sistance of supports of bases
of technological devices,
depending on the amount of
flammable liquids, combus-
tible liquids and combusti-
ble gases

Bo3zmoxxHbIE 30HBI BO3/1EH-
cTBUS (0KHMAEMOT0) ITOXKa-
pa, B KOTOPBIX TpeOyeTcs
[IACCUBHAS MPOTHBOIOXKAP-
Hasl 3aIUTa

Potential (anticipated) fire
impact areas that need pas-
sive fire protection

O0s3aTeNbHbIe KITNMAaTH- + -
YECKHE UCTIBITAHUS (I[HKJIBI
3aMOPO3KH-Pa3ZMOPO3KH,
COJIEBOH TyMaH, TeCT

Ha CTapeHue, MorpyKeHHe

B MOPCKYIO Cpejty) mepet
OTHEBBIMH CePTH(HUKANOH-
HBIMH UCTTBITAHUSIMA
Mandatory climate tests
(freeze-thaw cycles, salt

fog, aging test, immersion

in the marine environment)
before fire certification tests

*BoJee BEICOKHE TPEOOBAHUS MPEIBSIBISIFOTCS Pa3-
paborurkamu CTY 1o nokapHoii 6e301acHOCTH

¢ yueroM mosioxeruit API 22187

*Tighter requirements are imposed by developers of
fire safety regulations taking into account the provi-
sions of API 2218

*B 3aBucuMocTH ot oObema copeprkanus JIBXK,
I2Ku I'T B TexHOnOrnueckux ammnaparax — pe-
IIAMEHTHPYIOTCS PSIIOM TPEeOOBAHUM, YKa3aHHBIX

B CTaH/IapTax HEPTIHBIX KOMIAHUIH

*Depending on the amount of flammable liquids,
combustible liquids and combustible gases in tech-
nological devices, it is regulated by a number of re-
quirements specified in Standards of oil companies

BbiBoAbI

PaccMmoTpeHs! COBpeMEHHBIC IPUHIUIIEL U TPeOo-
BaHMS K OTHECTOMKOCTH 00BEKTOB He(DTETa30BOTO KOM-
TJICKCa, U3IIOKEHHBIC B AMEPUKaHCKOM HOPMATHBHOM
nokymente API 22187 u B poCCHIICKHX HOPMATHBHBIX
JIOKyMEHTaX IO MOXKapHOH 0e30macHOCTH. YCTaHOB-
JIEHO, YTO MOJXO/bI K ONpeNeJeHUI0 TpeOyeMbIX Mpe-
JIETIOB OTHECTOMKOCTH CTPOUTEIHHBIX KOHCTPYKIIUN

(KOHCTPYKIMI 3TaXEPOK U 3CTaKad) MpeInpUusTUH
HE(TEra30BOro KOMIUIEKCA CYIIECTBCHHO OTINYAIOT-
cs. B poccuiickux 1OKyMeHTax MPUHAT JeTEPMUHUPO-
BaHHBIN MOAXOJ, IIPHU 3TOM B 3apYOEIKHBIX HCTOUHHKAX
MIPUBEACH JIOCTATOYHO MPOTPECCUBHBIA PUCK-OPUCH-
THPOBAaHHBIA MPUHIUI 00SCIEUEHUsI OTHECTOUKOCTH
CTPOUTENBHBIX KOHCTPYKLUU, TP KOTOPOM 3aJat0TCs
WHTEPBAJIbI 3HAYCHUH 1 OTIPEICIISIFOTCS. MECTa 3allUThI,
OCHOBBIBAsICh Ha BEPOSTHOCTHOM I1OJIXO/I€ B 3aBUCUMO-
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CTH OT Crelu(UKHN, cOCTaBa M HAIMYUS TEXHOIOTHYe-
CKOTO 000pYI0BaHUsI.

HNuTerpupoBanue B pOCCUNWCKUE HOPMATHBHBIE
JOKYMEHTBHI 110 TIOXKAapHOH 0e30IMacHOCTH OCHOBHBIX
TpeboBanuii, conepxauuxcs B APl 22187, u Tpedosa-

1°1SO 22899-1:2021. Determination of the resistance to jet fires of
passive fire protection materials — Part 1: General requirements.

7 Norsok M-501. Surface preparation and protective coating (Edi-
tion 6, February 2012).

HUIi 3apyOeKHBIX JTIOKYMEHTOB, Takux kak UL 1709,
ISO 22899-1' 1 Norsok M-501'7 B yacTi HEOOXOIUMBIX
UCTBITAHUI OTHE3ANINUTHBIX MaTCPHAaJIOB, ITO3BOJIUT
Oomnee THOKO MOJAOWTH K MPUHIIUAIIAM OTHECTOWKOCTH
(ompeneneHuto TpeOyeMbIX MPECIIOB OTHECTOMKOCTH
U KOHCTPYKIHH, KOTOPBIE TMOJIJICKAT OTHE3AIIUTE)
u obecneunTh 3P HEeKTHBHOCTS MPUMEHSAEMBIX OTHE3a-
HIMTHBIX MaTePHAIOB K YCIOBUIM JKCILTyaTalluyd 00b-
eKTa 3allInThI.
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