BoaaHon TYyman

BbIiGOKOIo AdBJieHUA

COBpeMeHHaFI TEXHOJI0IMA NOXapoTyLeHnA

The modern approach in fire fighting

YcraHoBka B 1991 r. Ha napome M/S Frans Suell cnpuHknepHoi cucTembl ¢ BOAAHbIM TyMaHOM Bbicokoro aasrnieHua HI-FOG

o3HameHoBana co60i HOBYIO 3MOXY B Pa3BUTUM CPEACTB NoXKapoTyweHudA. MeHee Yem 3a AecATUNETME BOAAHOMU TymaH o6ecneuun

cebe cnaBy 6e3onacHoro u aeKTMBHOro cpeAcTBa no)kapo3awmTbl. Ha HEKOTOpbIX CermeHTax pbiHKa, TaKMUX, Kak naccaxupckue

cyAa Kpeicepckoro Kacca, K ypoBHI0 6e30nacHOCTM KOTOPbIX NPeAbABIIAITCA O4YeHb BbICOKME TPe60BaHMA, BbilleyKa3aHHaA

CUCTeMa NoXKapoTyleHUA cTana BbIGOpOM Nel onA BnagerowWwWmnx TaKumm cynamu KOMMaHUM.

When the HI-FOG high pressure water mist sprinkler system was installed on M/S Frans Suell in 1991, a new era in fire fighting started.

In less than a decade, water mist established its position as a safe and efficient means for fire protection. In some market segments,
such as the very safety-minded passenger cruise vessel market, it has become the system of choice of all major operators.

Mo)XHo He XAaTb — CPas3y BKNI0YaTh

OCHOBHbIM NPEeNMyLLECTBOM UCMOMb30BaHNA CUCTEMBI
Nno>XXapoTyLUEeHNA BOAAHBIM TYMaHOM Bbicokoro gasnexua (MNBTBA)
B 30Hax pa3melleHusa obopyaoBaHUA U MEXaHU3MOB Kak Ha MOPCKMUX,
TaK 1 Ha3eMHbIX 06bEeKTax ABMNAETCA ee nonHaA 6e3onacHocTb AnA
nogen. ATo 03HaYaeT, HTO CUCTEMA MOXET ObITb aKTMBMPOBaHA
HemeAneHHo nocne obHapy>keHnA Bo3ropaHna, 6e3 HeobxoanMocTH
npeasapuTenbHON aBaKyauumn niogen. HaxogAwmeca BHyTpU
nomeLleHnA NoAM MOTYT NMOKMHYTb ero nocne Toro, Kak cucrema
6bina akTMBMpOBaHa, 6e3 manenwero Bpeda ana ceba. Kpome
TOro, NMOCKOJIbKY BOAAHOW TyMaH He yneTy4YmBaeTCA U3 NoMeLleHus,
noaobHo rasam, OTCYTCTBYEeT HEO6X0AMMOCTb BO BpemsA akTusauum
cvctembl MBTBM oTknto4aTh CUCTEMY BEHTUMALMK UMW HArMyXo
3aKpbiBaTb NOMeELLEHMe, Aenan HEBO3MOXHbIM 3BaKyaumio nogen.
B03MOXHOCTb HEMEANEHHOW aKTMBaLMN CUCTEMbI O3Ha4aeT
MWHUMAIbHBIN YPOBEHb MOBPEXAEHUI B pe3yrnbTare noxapa.

He cywecTByeT HUKaKMNX NPUYUH, MO KOTOPbLIM MEPCOHanN He Mor 6bl
cpasy Bknmto4nTb cuctemy MNMBTB[. Ecnu cpabatbiBaHWe NoXXapHOW
CUrHanM3aummM OKaxeTCA NTIOXXHOW TPEBOroi, CUCTEMY MOXHO NPOCTO
BbIKNIOYNTb. JKCNyaTauua 6ypoBon YCTaHOBKW UMK CyaHa MOXeT
6bITb NpofoMkeHa 6€3 NPMOCTaHOBKM, NOCKOMNbKY MPOTUBOMNOXapHasn
cucTema He 6blna NonHOCTLIO U3pacxoAoBaHa Npu BKIKOYEHUN

BO BpPeM#A JIOKHOro cpabaTtbiBaHWA NOXapHOW CUrHanm3aumm.
HakoHeu, nockonbKy cuctema NBTB[ ncnonb3dyeT npecHyto Boay, He
TpebyeTcA Tpygoemkan ybopka nocne ee npuMeHeHuA, a Takxe He
BO3HUKHET NpobnemMbl KOPPO3MOHHOTO BO3AEVNCTBUA NCNONb30BaHHON
ONA NoXapoTyLweHuA cpedbl. [ocneaHuin akT cHUMaeT niobble
OCTaBLUMECA Y NepcoHana COMHeHWA No NoBoay HeobXxoAMMOCTH
HemMeAneHHOW aKTMBaumm CUCTEMbI.
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Don’t Wait - Activate

In machinery spaces, offshore as well as onshore, the major benefit of
water mist is that it is harmless to people. This means that the system
can be activated the second a fire is detected, without any need to
first evacuate people. People inside the space will escape unharmed.
Neither is there any need to shut off vents or close openings before
evacuation, as the water mist will not escape the space as gases do.
This possibility for immediate activation means that the fire damages
are kept at a minimum.

There are no other reasons either for the staff to delay activation. In
case the alarm turns out be false, the system is simply shut off. The rig
or ship can continue its operation without interruption as the fire fighting
system will not be depleted upon activation. Finally, as fresh water
used, there is no laborious clean up to be done, neither is there any
corrosion problems caused by the extinguishing media. The last item
alone will prevent any hesitation from the staff to activate the system
immediately.

Efficient Cooling - No reignition

A good water mist system is not only efficient in extinguishing
machinery space fires. Due to its cooling effect, it will also provide
fast cooling of the space after the fire has been extinguished. This will
prevent, what is not uncommon after a fire has been extinguished with
conventional systems, i.e. reignition when a door is opened and fresh
air enters the space.

Gas Turhine Protection
A common water mist application on offshore platforms is the gas
turbine enclosure. Special high-pressure water mist systems have been



JihithexTrBHOE OXNaXACHUE

- 3anor oTCYTCTBMA NOBTOPHOIO BOocnnamMmeHeHna

HapexHan cuctema NBTB[ AaBnaeTcA ahheKTUBHOM He TONbKO

npu TyLWEHWUN NoXxapoB B pabounx nomelleHvAx. bnarogapa
co3spgaBaemMoMy e apheKTy OXNaxAeHNA OHa Takxke obecrneunt
6bICTPOE OXNaXAeHUe NOMELLEHMA NOCMe TOro, Kak noxap 6bin
noTyLeH. OTO NO3BONUT NPEAOTBPATUTbL HEPEAKO NPOUNCXOAALLME
nocne TyLWEHWA noxapa CTaHAapTHLIMU CUCTEMaMMU NOXAPOTYLIEHNA
NMOBTOPHbIE BO3rOpaHnA, Hanp1Mmep, B pe3ynbTare nputoka B
NMOMELLIEHME CBEXEro Bo3ayxa NMpv OTKPbITUM ABEPMU.

3awura ra3oBbiX TYP6UH

Ha Mopckux nnatcgopmax cuctema noxapoTyLeHnA BOAAHbIM
TYMaHOM MCMONb3yeTCA TakXe ANA 3alUnTbl KOXKYXOB ra3oBblxX
TypbuH. Bbinu paspaboTaHbl cneunanbHble CUCTEMbI BOAAHOMO
TyMaHa BbICOKOTO AaBMEHNA ANA CHUXEHUA A0 MUHUMYMa
TEPMUYECKOrO yaapa Ha UMEeIoLME XECTKUIN [OMyCK fionaTku poTopa,
KOTOpPbIN 06bIYHO BbI3blBAETCA NonaaaHueM BoAbl Ha KOXYX TYPOUHbI.
CucTtema MoXeT 6bITb NoaknoveHa K obuen cucteme NBTBL
nnaTcopMbl UK 6bITb OCHaLLEHa COBCTBEHHbIM aBTOHOMHbIM 6/TOKOM
nuTaHus.

MonHbli 0xBat

MpyMeHeHne cucTem NOXapoTyLWeHNA BOAAHLIM TYMaHOM

BbICOKOrO AaBfieHUA He OrpaHMYMBaeTCA TOMbKO pabovmmm
nometieHmAMU. NockonbKy BOAAHOW TyMaH BO3AENCTBYET Ha

[Ba U3 TPex 3N1eMEHTOB Tak HasblBaemoro No)apoonacHoro
TpeyronbHYKa - TEMO U KUCNOPOA, OH ABNAETCA 3(PPeKTUBHBLIM
npu TyLWEHWUN NpakTu4eckmn Nboro noxapa. Taknum obpasom,
cuctema NBTB[, ncnonb3yowas eanHbIA HACOCHbIN arperart, MOXeT
yCTaHaBMUBATLCA ANA 3aWMTbI XXWUMbIX U CKNAACKUX NOMELLEHWNI, a
Tak>Xe 30H pa3melleHua obopyaoBaHua Ha nnatdopme. [nA paboThbl
CMCTEMbI NMOXaPOTYLLIEHNA 06 BEMHBIM CMOCO60M 1 06A3aTENbHbIX
MECTHbIX CMCTEM MOXapOTYLUEHUA UCMOMb3YHTCA OOHU U TE Xe
TpybonpoBoabl, 3aA4BVXXKM 1 conna. Vicnonb3oBaHne eAnHON CUCTEMBI
Nno>XXapoTyLIeHNA ANnA BCen nnaTtgopmMbl NO3BONAET AOBUTLCA
3HaAYNTENbHOM SKOHOMMUUN CPEACTB 3a CHET CHVDKEHUA PacXoaoB Ha
Heobxoaumble MaTepurarbl U MOHTaX.

Bonpocbl HOPMATMBHOrO PErynMpoBaHNA

B npuHumne, cuctembl 6€30MaCHOCTU MOPCKMX NMPOMBILNEHHbIX
06BEKTOB PerynmpytoTcA eaMHbIM CBOAOM HOPMATMBOB, O6LLUMM AnA
Bcex cTpaH mupa. OH HocuT HasBaHue “SOLAS” (MexayHapogHaa
KOHBEHLIMA N0 OXpaHe XW3HW niofer Ha Mope). MexayHapoaHas
mopckan opraHusauma (MMO) xe ycTaHaBn“BaeT MUHUMaSIbHbIE
TpeboBaHWA. ITO ABNAETCA HECOMHEHHbIM MPEUMYLLECTBOM, MO
CPaBHEHWIO C UCMONb30BaHNEM CUCTEM 6€30MacHOCTY Ha Ha3eMHbIX
ob6bekTax, rae cTaH4apThl U HOPMATKBbI MOTYT 6bITb Pa3nMYHbIMU

B pa3HbIX CTpaHax, a MHoraa oTAEeNbHO yCTaHaBNMBaTbCA
rOPOACKMMM BNACTAMU UMK, B HEKOTOPbIX CIy4asnX, AaXke OKPYXXHbIM
HayvanbHMKOM MOoXapHOW oxpaHbl. K coXxaneHuto, Ha npakTuke,
pacnnbiB4aTble (hOPMYMPOBKU perynupytowmx nonoxenHnin SOLAS
3a4acTyto NPUBOANUNN K TOMY, YTO pasfiMyHble perynupyoLme
opraHbl TPaKTOBaN UX NMo-CBOEMY, U BblABUraBLIMECA K CUCTEMaM
TpeboBaHWA 04YEeHb CUMBbHO Pa3NMyanuch.

B Havane 90-x ronos, koraa NOABUNNCH NEPBbIE CUCTEMbI
noXapoTyLleHNA BOAAHBIM TYMaHOM, HOPMaTMBOB UM KpUTEpUeB
3 (PEeKTUBHOCTM (PYHKLMOHMPOBAHWUA ANA HUX BOOOLE He DD

Local application fire test with HI-FOG high pressure water m

developed to minimise the thermal shock on the high-tolerance rotor
blades, caused by the water hitting the turbine mantle. The system can

be connected to a common water mist system on the platform or be
equipped with its own self-contained power pack.

Complete Coverage

The use of high-pressure water mist is not restricted to machinery
spaces. As water mist attacks two of the three elements of the
so-called Fire Triangle, i.e. the heat and oxygen, it is efficient on

virtually any fire. Thus the system can be installed to protect the
accommodation, storage and machinery spaces on a platform, using on
single pump unit. In the machinery spaces the total flooding system and
the mandatory local application system use the same tubing, valves
and nozzles. With one singe system protection the complete platform,
major savings in material and installation costs can be achieved.

Regulatory Issues

Marine safety systems are, in principle, governed by one set of global
regulations, i.e. SOLAS, as the International Maritime Organisation sets
the minimum requirements. This is a clear benefit compared to land
based applications, where the regulations may be different for each
country, sometimes for a specific city and in some case even for a local
Fire Marshall. Unfortunately, in practice the vaguely defined SOLAS
regulations have in many cases lead to individual interpretations by
different authorities and very different requirements on the system.

In the early 90’s, when the first water mist systems were introduced,

no regulations or performance criteria existed for such systems. Initially
each supplier had to develop its own performance criteria and have
them approved by the relevant approving organization. p)p
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cylecTBoBasno. B To BpemA, kaxA0My NOCTaBLUMKY TaKUX CUCTEM
NpMXoANIoCh camomy paspabaTbiBaTb CBOM COOCTBEHHbIE KPUTEPUN
3 heKTMBHOCTM (PyHKLIMOHUPOBAHWA, a 3aTEM yTBEPXAATb UX B
COOTBETCTBYIOLUMX pa3peLLnTeNibHbIX OpraHn3aumax.

B cepeauHe 90-x NoABMAMCH NEpBbIe UHCTPYKLUMU 1 TpeboBaHusA
SOLAS MMO ana cuctem NoxkapoTyLleHWA BOAAHBIM TYMaHOM.
OCHOBHOW NOAXoA, 3aKnoyancA B TOM 4ToObl paspaboTtarb Kputepum
3 heKTMBHOCTM (PyHKLIMOHMPOBAHMA TAKUX CUCTEM aHanOrMyHbIN
CyLLIeCTBYIOLEMY A1 anbTepHATUBHbBIX CTaHAAPTHBLIX CUCTEM, TaKMX
Kak OpOLLEHMWE 1 ra30Boe noxapoTyLeHve. Bo MHormx cnyyasx
MMO ycnelwHo gocTuria NnocTaBfeHHOW Lenu, B ApYrux crydasx
3HTY3ua3M co3faHua “cynepbe3onacHoin” cucTemMbl OTOABUHY Ha
3a[HVIN NNaH camy Lesnb pa3paboTKn SKBMBANEHTHbLIX TPEOOBaHWNA.
HoBana cuctema gonkHa 6bina ctatb HaMHOro 6onee ahPeKTUBHOM,
MO CPaBHEHUIO C TPAAMLIMOHHBIMU cucTemamu, obnagasLumMm
“UCKOHHbIMK NpaBamun’

KomnnexcHbie NpOTUBONOXXapHbIE UCNbITAHUA

[nA nony4exmnA ceptudukara coorseTcTBmA TpeboBaHnAam SOLAS
cucTema noxapoTyLeHNA BOAAHBIM TYMaHOM A0SKHA YCMeLwHO
NPONTY CEPUIO KOMMNMEKCHbIX MPOTUBOMNOXAPHbBIX UCTIbITAHNUNA.
CnpuHKNepHaA cuctTema noXapoTyLleHNA (OpOoLLEHNe) AoMKHA
NPONTK A0 22 UCMLITAHWIA NPU Pa3NIMYHBIX BHELLUHWX YCIIOBUAX U
rOpALLMX Cpefax, a TakXKe pacrofiokeHnn noxxapa B pasnmyHbixX
MecTax BHYTpU nomelleHnA. Heobxoanmo Takxe nposeaeHve
[OMOTHUTESBHBIX UCMbITaHUIA ANnA NPoBepKn 3HeKTUBHOCTN
CUCTEMbI C OOHUM HepaboTaroWMM MO Kakor-nMbo NPUYMHE COMIOM.

TexHnyeckune TpeboBaHNA K NPOBEAEHUIO UCTIbITAHUIA CUCTEMbI B
30Hax pasmeLleHna 06opynoBaHNA U MEXaHU3MOB ABMAIOTCA He
MeHee XeCTKUMU. VicnbiTaHna NpoBOAATCA C UCMOSIb30BaHNEM
creunanbHOro MakeTa ABuraTenaA v HacTuna, MUTUPYIOLWMX
TPIOMHOE nomelleHne. B kavecTBe roproyero Tonnmea MCNonb3yoTcA
NPOMBILNIEHHbIN Ma3yT, Nlerkoe AM3TONMBO, renTaH U CMa3o4Hoe
Macso, B 3aBMCUMOCTU OT BUAA UCMbITAHUA, pa3nuTble B hopme
JY>XKN UNK pacnblnAemble CTPYei Noj, BbICOKUM AaBIIEHNEM.
Mporpamma ucnbiTaHUi BKNOYaeT TyweHne 13 noxxapos, Kaxabii n3
KOTOPbIX AOMKEH 6bITb MOTYLWEH B Te4eHue 15 MuH. 6e3 NOBTOPHOro
BO3ropaHus.

[nAa ucnonb3oBaHWA B Ka4ecTBE TOYEYHOro CpeacTsa
NoXapoTYyLLIEHUA BMECTE C CUCTEMON NoXapoTyLUeHUA 06 beMHbIM
Crnoco6om, 3ameHunBLIe TpaamumorHble CO, 1 ranoHoBbie
OrHETYLUNTENN, CUCTEMA BOAAHOMO TyMaHa A0MXHa NPOUTH cepuio
cneuvanbHbIX UCNbITaHuiA. B HacToALee BpeMA, MOMUMO CUCTEMbI
NnoXapoTyLeHWA 06bEMHbIM CNOCO6OM A0ONONHMTENBHO TpebyeTcA
NPUMEHEHNe MECTHbIX CPEACTB MOXapoTYLUEHUA Ha BCEX BUAax
Cy[0B, 3a UCK/TIOYEHNEM CaMbIX ManeHbKUX. 3TO NO3BONAET
obecneynTb CpeacTBaMmn MECTHOIO NMOXAPOTYLIEHUA 30HbI BbICOKOM
noxxapoonacHocTu. MNMporpamma UcnbITaHWii Ans UCNoNb30BaHWA
CMCTeMbl B KQYeCTBE MECTHOMO CPEeACTBa NOXapOTYLIEHNA BKOYaeT
TylleHVe elle 12 NoxapoB, KaXAblih U3 KOTOPbIX AOMKEH ObITb
NOTYLUEH B TEYEHME 5 MUH.

3aKniouexne

Mono6HO BOMBbLUMHCTBY HOBLIX METOAUK, BOSMOXXHOCTb MPUMEHEHNA
BOAAHOMO TyMaHa B Ka4ecTBe CpeacTBa noxapoTyLweHus 6bina
BCTpeyeHa BHavane ¢ HegoepueMm OHAaKO BCECTOPOHHUE
nccnenoBaHua, BKKOYaA MHOMOUMCIEHHbIE KOMMIIEKCHbIE
MCMbITAHWA 1 OMbIT TYLIEHWA peanbHbIX NOXapoB Ha MOPCKUX
obbekTax, MoATBEPAVNN, YTO BOAAHON TyMaH ABMAETCA

Hanbonee achheKTUBHbLIM cpeacTBOM 60pbbbl ¢ orHeM 6raropapsa
OTCYTCTBMIO MHOMMX HEAOCTATKOB, CBOACTBEHHBIX TPAAULMOHHO
MCcnonb30BaBLIMMCA cucTemam. MoaToMy, kak NokasbliBaeT NpakTuKa,
Te, KTO OVH pa3 Bblbpan 3Ty CUCTEMY NOXapPOTYLUEHNS,

B AanbHeNLeM 3aKasbIiBaloT €€ perynsapHo. |
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In the mid 90’s the first SOLAS IMO guidelines and requirements for
water mist emerged. The basic philosophy was to develop performance
criteria to provide equivalency to the traditional alternatives such as
sprinkler and gaseous systems. In many cases IMO was successful in
reaching this target, in other cases the enthusiasm to develop a “super-
safe” system overshadowed the target of equivalency. The “new”
system had to be significantly more efficient than the traditional system,
which had “grandfather rights”.

Full Scale Fire Tests

To be approved under SOLAS, a water mist system must successfully
pass a variety of full scale fire tests. For a sprinkler system, up to 22
different tests have to be performed with parameters ranging from fires
in different types of environment, location of the fire inside the space
and burning media. Additional testing is required to show the system
performance in case one nozzle is disabled for any reason.

The test requirements for machinery spaces are equally demanding.
The tests are made around a mock-up engine and a floor plate
arrangement simulating a bilge area. Commercial fuel oil, light diesel
oil, heptane and lubrication oil are used as fuel, depending on the
test, feeding the fire either in the form of a pool or as high pressure
spray. The test program consists of 13 fires, all of which have to be
extinguished within 15 minutes without reignition.

In addition to total flooding, i.e. a system replacing a conventional

CO2 or halon system, special tests for local application have to be
performed. Local application is nowadays required in addition to total
flooding on all but the smallest ships and allows for local fire fighting in
areas with high fire hazards. A local application system requires another
12 different fire tests, all of which have to be extinguished within 5
minutes.

Summary

Like most new systems, water mist as a mean for fire fighting was first
met with some hesitation. However, extensive research, including much
full scale testing, and experience from actual marine fires have proven
that water mist is a most efficient means for fire fighting, while not
featuring many of drawbacks of more conventional systems. Therefore,
history has shown that users who have opted for this system usually
come back as repeat customers. ®




