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OI'BOY BO «Cankr-IlerepOyprekuii rocyapcTBEHHBIH MOPCKOM TEXHUYECKUH YHHUBEPCUTET», Poccus

OCOBEHHOCTU NPOEKTUPOBAHUA N SKCIJIYATALINN
CcyaAoB CHABXEHUA U OBECINEYEHUA LUEJIb®OBbIX
PABOT NO PASBEAKE U AOBbIYE YIJIEBOAOPOA4OB

O6beKT U Lesib Hay4yHOoW pa6oTbl. B paGoTe paccMaTpUBAIOTCS CMIELMATM3MPOBAHHBIE CY/Ia, CHAGKAIOIIME MOPCKHE
OypoBsle ycraHoBkH (BY) pacxomHpiMu MaTepranamMu, TOIUIMBOM, BOJAOH, IPOBU3UEH, 3aI4acTIMU K 000pyIOBaHHIO, IIPOBO-
JSIIME CMEHY HepcoHana O0BbEeKTa CHAOMXEHHS, BBINOJHSIONIME TAKKe (QYHKIMH JEKYPHOrO, aBapHilHO-CIACATENBHOTO, 110-
JKapHOTO, TPUPOTOOXPAHHOr0 cymoB — 310 T.H. Platform Supply Vessel (PSV, a B IIpaBmiax Peructpa cynoxoacrsa — Supply
Vessel). Llenbto uccnenoBanus ssisieTcss opMupoBanue Gpr3nvaeckoi MoaeIn UX (GYHKIMOHUPOBAHUS U MPOEKTHBIX PEKOMEH-
JTALUi TI0 OTIPENEICHHIO XapaKTEePUCTHK M CBOIMCTB TAKOTO Cy/HA.

MaTtepuanbl n MeToAbl. BeimnosHeHb! 06001eHne 1 aHAIN3 OIBITA TPOSKTHPOBAHHS, TIOCTPOMKHI U SKCILTYaTalliH CyI0B
paccMaTpHBaeMOr0 THIA, a TAKXKE PAOOT OTEYECTBEHHBIX M 3apyOE)KHBIX CHELHAIUCTOB IO U3YYECHHIO UX OCOOCHHOCTEH.
CoOpaHbl U CHCTEMAaTH3UPOBAHEI CTATHCTUYECKHE MaTepUaIbl, IIO3BOISIIOIINE AATh IIPOCKTHBIE PEKOMEHIAIHN.

OCHOBHbI€e pe3yJibTaTbl. O000IIeHbI CBOMCTBA, XaPAKTEPUCTHKU CyJOB CHaO)eHust BY, TpeGOBaHMs K HUM M CIIOCOOBI
ux peanusanud. IloxBeprHYTH aHaNMM3y KOMIIOHOBKA, KOMIUIEKTAaIMs INPO(QUIEHBIM 00OpYMOBaHHEM, apXHUTEKTYPHO-
KOHCTPYKTHBHBIH THII, ()opMa CyJJOBOIl TOBEPXHOCTH U dHEpreTHieckoe obecredenue. CHHTE3UpOBaH 00pa3 CyJHA CHAOKEHUS
Kak 00BeKTa IpoeKTupoBaHus. [IpeaoskeHpl OOMHMPHBIE POSKTHBIE MaTEPUalIbl, PErPECCHOHHBIMU METOAAMH aKKyMYJIUpY-
IOIIUE OIBIT ¥ TeHACHIUH PAa3BUTHUS ITUX CYJIOB, B KAUECTBE OCHOBBI MOJICIIH X NPOSKTHPOBAHHSI.

3aknroueHume. Cyna cuabxenus BY ABISIOTCS OMOPHBIM 3BEHOM paboT 110 OCBOEHHUIO IIENTH(POBBIX MECTOPOKIEHUI HEGTH
U raza. X KomM4ecTBO pacTeT, OCOOEHHO 3TO KacaeTcsi MHOronpo(HiIbHBIX cynoB. Hacrosiuee mccienoBaHne MO3BOJSIET
chopmupoBaTh TpeOOBaHUS K HUM M OOO3HAYUTH CIOCOOBI peanu3anuyl 3THX TpeOoBaHuil. I[IpeanokeHbl 3aBUCUMOCTH JUIS
OlpeNeIeHNsT Pa3MEPeHUH TaKMX CyZOB, UX apXUTEKTYpPHOrO OOJNMKA M KOMIUIEKTYIOLIEro NpoQHiIbHOrO 000pynoBaHMS,
a TaKXKe OCHOBHBIX NMPOEKTHBIX XapaKTEPUCTHK, CBOHCTB, TPAHCIIOPTHBIX M SKCILTYyaTAlIMOHHBIX BO3MOXKHOCTEH.

KnroueBble cnoBa: cyano obecrieueHusi, rpy3oBas nany0a, popma Kopiyca, MPOEKTHPOBAHHE CYIOB Oo0ecrieYeHus,
OypoBble pabOThI, IMHAMHYECKOE MO3UIMOHUPOBAHNUE, SNEKTPOIBIKEHHE.
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DESIGN AND OPERATION PECULIARITIES
OF PLATFORM SUPPORT VESSELS (PSVS)

Object and purpose of research. This papers discusses PSVs (or, in RS classification, Supply Vessels): special
ships that provide offshore drilling rigs with drilling supplies, fuel, water, provisions, spare parts for equipment, as well as de-
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liver personnel shifts to/from the platform and perform the functions of duty, rescue, fire, and environmental protection vessels.
The purpose of the study is to develop a physical model of PSV functioning and give design recommendations for proper de-
termination of its characteristics and properties.

Materials and methods. Generalization and analysis of PSV design and operation, as well as analysis of Russian and
foreign publications about PSV specifics, supported by systematized statistical materials sufficient for design recommendations.
Main results. This work summarized the data on PSV properties, characteristics, design and operation requirements, as
well as the ways to implement them in terms of hull shape, general arrangement, mission-specific equipment, conceptual type
and power plant, suggesting a vision of PSV as design object. Regressive analysis performed by the authors is supported by
a wide scope of design materials that summarizes PSV operation experience and development trends, thus preparing the basis
for future PSV designs.

Conclusion. PSVs are the main link in the offshore oil and gas production. The ships of this type are becoming more and
more popular, especially in their multi-purpose variant. This paper makes it possible to formulate design requirements for them,
as well as to trace the ways of their implementation. This paper also suggests the methods for determination of PSV dimen-
sions, conceptual type and mission-specific equipment, as well as main design parameters, properties and transportation

and operation capabilities.

Keywords: PSV, cargo deck, hull shape, design, drilling, dynamic positioning, electric propulsion.
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ITocTpoiika HOBBIX MOPCKHX DPa3BEIOYHBIX U JAOOBIBA-
IOLIMX YCTAHOBOK W IUIAT(OPM JJisi N3BJIeYeHHs He(TH
W rasa co JiHa MOped B MPUOPEIKHOI 30HE M KOMILIEK-
COB TEXHHYECKUX CPEICTB OOCCICUYCHUS TaKux padboT
o0ycrnoBiacHa AC(PUIMTOM YIJIEBOJOPOIHOTO CHIPHS,
UCTOIIIEHHEM MAaTEpHUKOBBIX 3aIlacoB, a TaKXKe COBep-
LICHCTBOBAHUEM TEXHOJOTHMH M CpPEeICTB MOPCKOMH
no6bau. B Poccun Gorateiinme MecTOpoKIeHHs yriie-
BOJIOPOZIOB HAa KOHTHHEHTAJIHHOM IIENb(E OTKPHITHI
B 3amep3atomux Mopsx Cnbupckoit Apktuku u Jlans-
Hero BocTtoka. B 3THX elle He OCBOEGHHBIX paiioHax
JOCTaBKa TaKMX MPOMBIIIJICHHBIX COOPYKEHHUHA JOKHA
OCYILIECTBIIAITECSI B BU/IC, MAKCHMAaJIbHO TOTOBOM K 3a-
IMycKy B pabOTy, MOHTaXy W OJKCIUIyaTallid — BCE
C Y4E€TOM TOTO, YTO 37IeCh MOJHOCTBIO OTCYTCTBYIOT
Kakne-1100 HeoOX0IMMbIe MPOMBIILICHHas 0a3a, mpo-
M3BOAMTENbHBIE CHJIBI U CPEICTBa OOecTeyeHus, pe-
MOHTa M OOCHyXuBaHus. JIeZOBBIN Kiacc ATHUX IPo-

Puc. 3. Bykcup-3aBo3unk akopen (Anchor Handling
Tug Supply Vessel)

Fig. 3. Anchor Handling Tug Supply Vessel
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MBIIIJICHHBIX COOPYKEHHH, MPEeJHa3HAYeHHBIX K pabo-
T€ B OTKPBITOM MOpE Ha 3HAYUTEIBHOM YAAICHHH OT
Oepera, ompenessieTcss MeCTOM HX OyIyIIed AWCIIOKa-
un. B xadecTBe coopykeHUH s OypeHus pas3Benod-
HBIX M 3KCIUIyaTalHMOHHBIX CKBaXHH, AOOBIYM U OT-
Ipy3KH HE(TH M Trasza, a HEKOTOpPbIE M IS XPaHEHUs
JOOBITOM NPONYKLUUH, HUPUMEHSIOTCS NPO(UIbHbBIE
YCTaHOBKH, tuiaTdopmbl 1 cyna: ctauuoHapusie (CBY),
camonogbseMusle (CIIBY), momynorpyxssie (IIIIBY),
oypossie cyna, FPSO (puc. 1, cMm. BKICHKY).

U3 Bcex BBIIEYOMSHYTBIX COOPY>KEHUH B 3UMHHUX
ApPKTUYECKUX YCIOBHSX MOTYT (DyHKIMOHHPOBAThH
TOJIBKO CaMOIIOJbEMHBIC M CTallMOHApHBIE OYypOBBIC
ycTaHOBKH. Haxonsmuecs B SKCIUTyaTallM IOJYIO-
rpyxHbie matdopmsel, Oypossie cyna u FPSO we mpu-
cnocoOeHsl st OypeHUs B apKTHUYECKHX paioHax,
T.K. HE PACCUUTaHbl HA BO3ICHCTBHE JIbJIa, BO3MOX-
HOCTh OOJIe/ICHeHUsI, paboTy MpHU HHU3KHX TeMIIepaTy-
pax. Y Poccun ects oneiT 3kcrutyatauuu IIIIBY
(manpumep, «CeBepHoe cusHue» u «llomspHas 3Be3-
Jla») B OTHOCHUTENBHO OoJjiee MasAIIuX YCJIOBHSIX Ha
TpaBep3e o. Caxanun. [1I1IBY He ocHaleHbI COOCTBEH-
HBIMH TIPOITYJIbCUBHBIMH YCTaHOBKaMH, TO3TOMY Tpe-
Oyercst TpancroptupoBka BY k mecty pabotsl. Hano
YUUTBIBATH, YTO «KJIMMAaTHUECKOE OKHO» ISl (PyHKIH-
OHUPOBAHUSI TAKOTO COOPY)KEHHS COCTABISIET B APKTH-
Ke Bcero 3—4 mecsma, a C ero 3aKpbITHEM yCTaHOBKa
JOJDKHAa OBITh OTCOETMHEHa W TEPEANCIONNpPOBaHA
B paiioH He3aMmep3aromux Mopel. Caenats 3T0 MOXKHO
WIA C TIOMOIIbI0 OYKCHPOBKM (YTO W IO BPEMEHH,
U C TOYKH 3peHHs OE30MacHOCTH HEeIenecooOpa3Ho),
WIK TIpH TIOMOUIM HonynorpyxkHsix cyzoB (IIIIC,
Heavy Lift Ships) wiu Oapx.

Pabota menshoBbix, B nepByw ouepens, I[1I1BY,
a Takxke He(Tera3oqo0bIBAIOIINX COOPYKEHHI Ha BCEX



Tpyab! Kpbl10BCKOro rocyAapcTBEHHOro HayyHoro uenTpa. T. 1, N2 395. 2021

Transactions of the Krylov State Research Centre. Vol. 1, no. 395. 2021

JTanax CONpOBOXKIAETCS MCIOJIb30BaHHUEM (JioTa pas-
HOOOpa3HBIX CyIOB O0ecrnedyeHus], KaK Y3KOIpO(hHIb-
HBIX, TaK ¥ MHOTOIENIEBBIX. DTO, MpEXJe BCEro, Cy-
nma obecneueHust (cHaOxkenus) tiatpopm (Platform
Supply Vessel, PSV, puc. 2 (cMm. Brieliky) u 11) u Oyk-
cupbl-3aBo3unkn  sikopeir  (Anchor Handling Tug
Supply Vessel, AHTS, puc. 3), a Takxkxe Oykcupsl, aBa-
pHiiHO-CcTIacaTeNnbHbIe, T0XKapHbIe, Cyaa Ui OABOIHO-
TEXHUYECKUX paboT, TpyOOYKIamIuMKH, KaOeleyKiaa-
guky, [IIIC (puc. 4), cyna ceificMudeckoil pa3BenKH,
TaHKEPbI-IIATTIIbI, JIEOKOIbl. MupoBoi (uioT Takux
CYJIOB, TIPEMMYIIECTBEHHO BBICOKOTEXHOJIOI'MYHBIX,
HacuuTHIBaeT Ha cerogus Oonee 7000 equuuIl, U B OC-
HOBHOM 3TO «MoJofibie» cyna. OHM B 3HAYHMTENIHLHOM
CTENICHN COCPENOTOYECHHl BO BIAJCHUHU CICIHAH-
supoBanHbIX QupM CIIIA, Hopsernn, Cunramypa. 91o
cyda W Yy3konpoduibHble, W MHOTO(YHKIHMOHAIb-
were (MPSV), B OonpmoM amama3oHe pa3MepeHHH,
¢opM KopITyca, apXUTEKTYPHO-KOHCTPYKTHBHBIX TH-
MI0OB, KOMIUIEKTAI[H, ABTOHOMHOCTH, CTENEHH aBTO-
MaTH3alyy | T.A., IPUCIOCOOIEHHbIE K padoTaM B 3a-
JAHHOM pErHMOHE M OTBEYAIOLIME €ro MpPUpPOIHO-
KJIMMAaTHYEeCKHM, METEOPOJIOTHYeCKUM, Tuaporpadu-
YECKUM, THJIPOJIOTHYECKUM YCJOBUSIM M BO3MOXKHBIM
OTpaHUYEHUAM (Hampumep, no ocaake). Cienyer oTMe-
TUTh, YTO YeM OoJice YAaJICHO OT Oepera MecTo paboThI
00BEKTOB CHAOXKEHUS, TEM IIeIecoo0pa3Hee HCIOIb30-
BaHHE MHOTO()YHKIMOHAJIBHBIX CY/IOB OOecCIedeHHs
¢ 0OJBIIMM BOJOM3MEIIEHHEM U MOIIHOCTBHIO CYyJIOBOM
sHepreTrdeckoi yctaHoBkH (COY), uTo 00yCIOBICHO
nx Oousbleil HaJEKHOCTHIO, )KUBYUYECThIO M Oe3omac-
HocThI0. CBbmme 60 % CymecTBYIOIINX M 3aKa3bIBae-
MBIX CYJOB CHA0KCHUS MIPUXOANTCS HAa OTHOCHUTEIHHO
kpynuele cyna (csemme 4000 T DW). B mupe Bce
OoJbIlIe CTAHOBUTCS CY/IOB CHaOXXEHUsI, TIOCTPOCHHBIX
CHELUATIbHO Uil CEBEPHBIX aKBATOPHH, T.€. UMEIOIINX
NeAoBBI Kiacc (B T.4. «JI€IOKOJIOB-CHAOKEHIIEBY)
U cucteMbl 00pbOBI C 00JIEIEHEHUEM.

['oBopst 0 CTpoSIIMXCSL B TIOCIEAHEE BpPEMS MHO-
roQyHKIMOHAIBHEIX cynax cHabxeHwus [111BY u npyrux
menbGoBbIX coopyxkenuit (Multi  Support Vessels,
MSV), B 3aBHCUMOCTH OT CTEINEHH YHUBEPCAILHOCTH,
clielyeT NOAYEepKHYTb, YTO HMX Ha3HAuCHHWE, IPEexK[e
BCEro, MpeanoyiaraeT: JOCTaBKy C OeperoBoil 0asbl
n 00paTHO pPacXOAHBIX OYpPOBBIX M TEXHOJIOTMYECKHX
MareprayoB (IIeMeHT, OCHTOHUT, OapuT, OypOBOH U CO-
JISTHOM PacTBOPBI, METAHOI), 3aIIaCHBIX YacTel, HHCTPY-
MEHTOB, MaTepHAIBHO- MPOHU3BOICTBEHHOIO 000pyI0-
BaHUsl, IPOJOBOJILCTBUS, IPECHOM MUTHEBOW U TEXHOJIO-
TMYECKOH BOJBI, TOIUTMBA, OOCITY>KHBAIOILETO MEPCOHa-
Ja, a Takke OYKCHPOBKY HECAMOXOJHBIX ILIaThopMm
1 00BEKTOB M3 IOpTa B PAiiOH JMCIIOKAIMU M IepeMe-

Puc. 4. TpaHcnopTMpoBKa Monynorpy>xHoin 6ypoBoi
YCTaHOBKW Ha MOMYMNOrpy>XHOM CyAHe

Fig. 4. Semisubmersible platform transported aboard
semisubmersible heavy-lifter

LIEHWE HMX C MecTa Ha MECTO; pPa3BO3Ky, YKIAJIKY

U TI0/1beM (TIOAPBIB) yIEPIKUBAIOIIMX OypPOBBIE 00OBEKTHI

HKOpeﬁ CUCTEMBblI HUX TMO3WMIHUOHUPOBAHUA; CKYPCTBO

y OypoBbIX TIaT(opM, BKIIOYAsi aBApUIHYIO SBaKyallHio

nepcoHana ¢ IIaTGopM U cracaTesibHbIe ONepalyy,

00prOy ¢ mokapamu, ¢ pas3iuBamMu He(TH, BOJONA3HYIO

MOANCPKKY W BBINOJHEHUE IIOJBOIAHO-TEXHHYECKHUX

paboT 1O MOHTaXy, OOCITYyXMBaHUIO M PEMOHTY MOA-

BOJJHOTO YCTHEBOTO OOOpPYNOBaHHUS CKBaKHH M TPyOO-

MIPOBOJIOB, @ TAKXKE BBIBO3 MYCOPA, CTOUHBIX JKHUIKOCTEH

1 OypPOBBIX OTXOJIOB.

Crnenyer BBIACTUTh BaKHEHmne TpeGoBaHUSA

K 3TUM CyJaM:

"  HOCOBOE PAaCIIOJIOKEHUE HAACTPOWKH M MAIIMHHO-
TO OTICNCHHUS, B T.4., IPU HEOOXOIUMOCTH, B3JIET-
HO-TIOCAJOYHOM IUTOMAAKU (BepToApoma) IJis
IpreMa 1 3ampaBKu BepToiera (puc. 5, cM. BKIeEii-
Ky), o0ecreueHre MBapTOBKU CyAHA KOPMOH;

" [pH pa3zHOOOpa3HON HOMEHKJIATYpe pPacXOIHBIX
MaTepUalioB IO CHA0XEHHI0O MOPCKHX OYypOBBIX
COOpYXXEHHUH HaJIW4Ke B KOPITyce Cy/JHA JI0CTaTO4-
HBIX TI0 OOBeMaM TpPY30BBIX IOMENIEHHH (B T.d.
CHELUaI3UPOBAaHHBIX) U OTKPBITOI Tpy30BOM ma-
ny6sI (puc. 6) ¢ ycHIeHHBIMH (anbIOopToM, Jie-
PEBSIHHBIM HACTHJIOM M KOHCTPYKTHBHBIM obecrie-
yeHneM O€30MacHOCTH TIOBBIIICHHBIX MECTHBIX
HaTrpyXeHu# (He MeHee 5 /M%), penHA3HAYCHHOM
Ul Pa3MEIICHUsS] 3HAYUTEIBHOTO KOJIMYECTBA Ia-
JIyOHOTO Tpy3a ¥, B YaCTHOCTH, AJISI YKJIAAKH Tpy-
30BBIX €IMHMUII, B T.4. JJITMHHOMEPHBIX TPYO, sIKOp-
HBIX IIeTeil, O0YKOTaphl, CTAHIAPTHBIX KOHTEHHE-
POB, TeHEpAIBHBIX I'PY30B, ONMACHBIX TPY30B H T.1.,
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Puc. 6. py3oBas nanyba PSV
Fig. 6. PSV cargo deck
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a TaKKe yCTAaHOBKH ChEMHOTo obopynoBaHus. Jlis
y100CTBa IPOBE/ICHHS BCEX BUAOB pabOT OTKpHITast
rpy3o0Bast najsry0a JOJDKHA PacroyiaraTbCsi B KOPMY
OT HOCOBOM HAJCTPOMKH;

oOecrieueHrEe BO3MOXHOCTH IIBAPTOBKH K CyJaMm
1 00BEKTaM, IUIABAIOIIUM B OTKPBITOM MOPE;
OCHAIllEHHE CIICLHAIbHBIMU TPY30BBIM 000pYHO-
BaHMEM, YCTPOMCTBAMU M CUCTEMaMH AJISI IIpHeMa
U MEpPEelayd CyXuX U KUAKUX IPY30B B OTKPBITOM
MOpE, B T.4. B YCIIOBHUAX pa3BUTOIO0 BOJTHCHUS,
OCHAILleHHE CIIacaTellbHbIMH YCTPOMCTBAMU U pa3b-
€37IHBIMU CpEeICTBAMM JUIS CIIACEHUs IepcoHalia
C aBapHHHBIX He(TEra3oBBIX OOBEKTOB M HAJMUHUC
MECT JUIsSI €r0 BPEMEHHOT'O pa3MelIeHUs;
3HAYNTEIbHAS! aBTOHOMHOCTh B YCJIOBHSIX OOJIBIIO-
T'0 yJaJIeHUs OT OeperoBbIX 0a3;

BBICOKast MOPEXOJHOCTh CYJIHA B JIOOBIX YCIOBHAX
BOJIHEHHUS, IUIsl 4Yero HeoOXoAuMma CIelHalIbHas
(opma KopIryca U BBICOKO PacIioioKeHHas naixyba
B HOCOBOI OKOHEYHOCTH, C MOMOIIBIO KOTOPBIX
JIOCTUTAaeTCsl CHHKEHUE 3aJIMBAEMOCTH;
MOBBIIIEHHBIN yPOBEHb YIPaBIsIEMOCTH (MaHEB-
PEHHOCTH M CTaOMJIM3alMM CHCTEMOW IMHAMHYe-
CKOTO TIO3WIIMOHUPOBAHUS, B T.4. M B YCIOBHAX
OTOBOPEHHBIX OAJUIBHOCTH BOJIHEHUS M CKOPOCTH
TEYEHHs M BETPa) Il 0OeCcTeYeH s nepeadu J10-
CTaBISIEMBIX TPY30B Ha OOBEKT CHAOXKEHUS W IS
yZAepXKaHUs Cy[HAa Ha MECTE NPH BHIOJHEHUH UM
BOJIOJIa3HBIX U aBapHIHO-CHIacaTeIbHBIX PaboT;
000pyJOBaHHE CUCTEMaMH, YCTPOWCTBAMH U CHA0-
KEeHHeM a1 O0opbOBl C TOKapaMH Ha BHEIIHHX
00BbeKTax;

Hajuuue 3amnaca MoiHoctu COY ¢ 1enblo npeaoT-
BpallleHHUs] 3HAYUTENBHONH IOTEPH CKOPOCTH MpHU

XO/le Ha MHTEHCUBHOM BOJIHEHHWH, AJsl obecrieye-

HUSI peKUMa JAMHAMHUYECKOTO TO3WUIIMOHUPOBAHUS

TIPY Pa3IMYHBIX ITOTOJHBIX YCIOBHSIX U BO3MOXKHO-

CTH OYKCHPOBKH IepeMelaeMbIX IUIaBydnx Oypo-

BEIX IutatopM ykazaHHoW B T3 maccel (00s3a-

TeNbHOE HaJM4ue OYKCHPHOrO YCTPOHCTBA C Oro-

BOPEHHBIM TATOBBIM YCHIIUEM);

*  OCHAILEHHE CyAHA eMKOCTSMH IJI Ipuema ¢ Oypo-
BOW YCTaHOBKH MycCOpa, 3arpsi3HeHHOW HedTenpo-
JOYKTaMH BOJbI M CTOYHBIX JKHMAKOCTEH, a TaKKe
TaHKaM{ JJIsi HeTH, COOpaHHOH C TMOBEPXHOCTH
BOJIbI IIPH aBapuH (OCHAILEHUE CYyJHA YCTpOMCTBa-
MH U CPEACTBaMHM 10 JIMKBUJIAIWKM aBAPUHHBIX pa3-
JIMBOB HE()TH) U OTXO/0B OypeHHs CKBaXXMH (TIPUH-
IIUIT «HYJIEBOTO cOpocay, puc. 7 (cM. BKICHKY));

* ISl OTOBOPEHHBIX YCJIOBUH (DYHKIMOHHPOBaHHS —
JIENOBBII KJIacC CyAHA M 00eCIieueHUe CPEeACTBAMH
60pBOBI ¢ 00IEICHEHHEM.

Homenknatypa, KOIMYEeCTBO M MaccoradapHTHBIC
XapaKTePUCTUKH PACXOAHBIX TEXHOJIOIMYECKHX 3ara-
COB M MaTepHajbHO-TEXHHYECKOro obecrieueHus: Oy-
POBBIX DPadOT, (QPYHKIMOHUPOBAHHS DHEPrETHUECKOTO
000pyIOBaHUS M OOCITY)KHBAIOIIETO IMEpCoHana O0ypo-
BOW YCTaHOBKHM ONPENENISIOTCS BUAOM OCHAIAeMOTO
00beKTa M YCIIOBHUSIMH JUIsl BBHIIOJIHEHHsI OypOBBIX pa-
00T, a TakXke TIIyOMHAMH, Ha KOTOPBIX BeneTcs Oype-
Hue. U ycnoBus, u miryOMHBI MOTYT BapbUpOBATHCS Ha
MPOTSHKEHUM CPOKA O3KCIUTyaTallud MECTOPOXKJICHUSI.
BMmecte ¢ TeM yBenM4eHHIO MOTPEOHOTO KOJHMYECTBA
pacxomyeMbIX MaTepuaioB M 00OpYyIOBAaHHS CIIOCOO-
CTBYIOT OOJbBIINE TIIyOWHBI MOpS B TOYKe OypeHus,
JKECTKHE ITOTOIHBIE YCIOBHS M BETPOBOJIHOBOW PEXHUM.
[Ipu 5TOM NOBBIICHHBIE PACXOABI MaTEPHANOB U TOI-
JUBAa XapaKTepHBI IS OypOBBIX CYIOB, TPEOYIOLIHX
obecrieueHns: AMHAMUYECKOTO TIO3UIIMOHUPOBAHMS, YTO
MOBBILIAET PACXOJl TOIUIMBA.

CpenHue 3HaueHHMsT TEXHOJIOTMYECKHX 3aIlacoB,
HEOOXOANUMBIX JJIsi OypeHHus CKBaXHH, paboTel DY
W 3KHIaXa Npu 00CIy)XKMBaHUHM CTallMOHAPHBIX, Ca-
MOTIOIBEMHBIX U TOJIYHOTPYKHBIX YCTaHOBOK IpHBeE-
neHsl B Tadi. 1.

J1s mepexona oT 00bEeMHBIX K BECOBBIM IIOKa3are-
JISIM PacXOIHBIX MPOAYKTOB CHaOXeHUs (TIPECHOH BOJBI,
TOILINBA, OYPOBBIX PacTBOPOB, METAHOJA, CHITYYUX TPY-
30B) MOKHO HCIIONIb30BaTh JAHHBIE 00 MX IIOTHOCTH:
Pupen = 1LOT/M% iy = 0,85 T/M%  Poyppacrs = 1,7 T/M;
Pueranon = 0,8 TM; Py = 2,0 T/M>.

T3 Ha IPOEKTUPOBAaHUE CYOB CHAOKEHUS MPEXKIE
BCETO COIEPIKHUT:

*  (hopMyIHPOBKY Ha3HAUCHHUS U TPEOOBAHMIT IO HEMY

*  OroBapHBacMO€ MHHHUMAaJBbHOE 3HAYCHHUE IUIONIA-
I TPY30BO# MANyOHBI S;;, HOMEHKJIATYPY H Maccy
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Ta6nuua 1. CpeaHue 3Ha4YeHUs1 pacXoAHbIX MaTepMasnoB U UX A0Ns B 06LieM KofnyecTse
MoMoJIHAeMbIX MaTepunanoB

Table 1. Average quantities of consumables and their share in the total amount of replenishable materials

sy | cowmoners | puersep | Towmso | PR O Hroro
M % M3 % M % M % M % M %
CBII 160 10,3 260 | 16,8 260 16,8 700 45,2 170 10,9 1550 100
CIIBY 230 131 250 | 14,3 380 21,7 720 41,2 170 9,7 1750 100
MIIBY 400 10,9 320 8,8 1110 | 30,3 1560 42,6 270 7,4 3660 100

Ipy30B U ChEMHOTO 00OpylOBaHHMs, Ha HEH pac-
nonaraembix. [Tamy0ba paccmarpuBaeTcsi HE TOJb-
KO KakK IMPOCTPaHCTBO JJI Pa3MELICHUs apTuil
PacXOAHBIX I€HEePAJbHBIX IPY30B, HO U KaK MECTO
YCTAaHOBKM BO3MOXKHOTO CBEMHOTO 000pymoBa-
HUA, a TaKkXkKe INpOBeAeHHs padoT, CBA3AHHBIX
C BBINIOJHEHHEM MPOYHMX, KPOME TPaHCIIOPTHOH,
(hyHKIINH cyqHa;

3HaueHUs] CKOPOCTH XOJa B PAa3JIUYHBIX YyC-
JIOBHSIX;

MOKa3aTeJId aBTOHOMHOCTH M IPEIIIoJIaraeMblii
palioH 3KCILTyaTalyy;

peKOMeHZ[yeMLIﬁ KJ1acc KJ'IaCCI/Iq)I/IKaIII/IOHHOFO
06H.[€CTBa n KJIacC MTUHAMHWYCCKOI'0 ITO3HIIMOHH-
POBaHUAA;

BBITIOJHAEMBIE CYIHOM (YHKIHH;

MEepeueHb HOPMATHBOB, PEKOMEHAYEMOH KOM-
IUIEKTallMM ¥ YCTAaHABIMBAEMOIro O00OPYHOBaHUS,
00513aTENBHBIX K YUETY.

OObeMBbl W TUIOLIAM TPY30BOTO TPOCTPAHCTBA

(moMuMO Tpy30BOM mNanyObl), pa3MepeHHs, apXHUTEK-
TYpHO-KOHCTPYKTHUBHBIH THI M (opma camoro cyaHa
OIIPEIEISIOTCS:

HOMEHKJIATypOd ¥  KOJMYECTBOM  YyKa3aHHBIX
BBIIIIE [IEPEBO3UMBIX CYJHOM PACXOJHBIX KHIKUX
U CHIIYYHX TPy30B (IO Macce WIH MO 00BeEMY),
pacrmonaraeMbIX I 00eCHeYeHUs] X COXPaHHO-
CTH TPEUMYLIECTBEHHO B OCOOBIX EMKOCTSX,
YCTaHABJIMBAEMbIX B MOJIIATyOHOM IIPOCTPAaHCTBE
(puc. 2), 3arpyKaeMbIX U Pa3rpy’KacMbIX CIICLH-
QIbHBIMH HACOCaMH;

KOJINYECTBOM YJICHOB DKHIIa)Ka U YHCIECHHOCTBIO
CreliepcoHana OypOBBIX YCTaHOBOK, MaKCHU-
MaJIGHO JIOITyCTUMBIM JUJIsl TIEPEBO3KHM Ha IIPOEK-
TUPYEMOM CyJIHE.

B Tabm. 2 NpeACTaBJICHbBI TEXHUKO-OKCILTyaTa-

IHOHHBIC XAPAKTEPUCTHKUA CYHIECTBYIOIIUX CYJIOB
cHa0XeHWUs, IIOCTPOCHHBIX B ocienaue 10-15 mer.

Mo mpuBenenubiM B Tabu. 2 TTX cymoB cHaO-

JKECHHA MOKHO CACJIaTh HCCKOJIBKO BaXXHBIX IMPOCKT-
HBIX BBIBO/JIOB:

3TO CyJla OTHOCUTEIHHO THXOXOTHBIE (a0COMFOTHAS
CKOpPOCTh WX JEKHUT B mHTepBaie 11-12 y3, xors
€CTh Cy/la CO CKOpOCTSIMH B nuana3zone 14-16 y3
u paxe 6osee). MHOTHE U3 HUX, BBULY HEOOIBIITIX
pa3MepoB, MO CBOEMY T'MAPOJMHAMHIECKOMY THITY
MOTYT OBITh OTHECEHBI K KaTeropuH CpeIHECKO-
POCTHBIX CyJIOB Kak mmerommue yucio @pyna Fri
B quamasone 0,21-0,25;

X JHEProBOOPYKEHHOCTb, XapaKTepu3yemas Be-
nnanHoit N/D, wuMmeeT cpemHue 3HAUYCHUS OK.
1 xB1/T BOmousMemieHus, 9To 3HaYUTEIBHO BHIIIE,
YeM Yy TPaJUIHOHHBIX TPAHCIIOPTHBIX CYJIOB; HX
mapamerp Kxn = (gDv)/N B cpemsem cocraBisieT
okoino 160 (3mecy K — ruaponnHaMHYecKoe Kade-
ctBo cyznHa, K = gxD/Ry; n — obumii KIIJ] cucre-
MBI «JIBUTATENb — IBIKUATENb — KOPIYC CYIHAY);
JIOJIsL JIe[(BeHiTa B COCTaBe IOJIHOIO BOJOU3MELIe-
HUS Tpw B cpenHeMm Jexut B uHtepBaie 0,6-0,7,
4TO OOBSCHACTCS €ro MHOTO(QYHKIIMOHATIBHOCTBIO.
Oto Tpebyer Hamw4yus OOJNBIIOrO KOJIHYCCTBA
npoduIbHOTO 000pYyIOBaHMs, M3-32 YEro BO3pac-
TaeT BOJOU3MEIIEHHE TOPOKHEM;

WX OTIIMYAeT ycTaHaBiuBaeMmas T3 OoubInass maib-
HOCTPH IIIaBaHUS R M COOTBETCTByIOMINE OOJBINNE
3amachkl TOIIMBA, YTO CONPSHKEHO ¢ OCOOEHHOCTS-
MH JIOTUCTHYECKON MOANEP)KKM MX 3KCIUTyaTalud,
B YaCTHOCTH, C HEOOXOIMUMOCTBIO JIEKYPCTBA B Ka-
gectBe cracarens y [IIIBY u oGecrieuenuss 60i1b-
IHUX pacxoJa0B TOIUIMBA B PCKUME JUHAMUYCCKOTO
MO3UIIMOHUPOBAHUSI WM INPU OYKCHPOBKE TaKUX
OTpOMHBIX coopy>keHuil, kak I1I1BY;

Iois monesHoro rpysa P, /DW B cocraBe nenseii-
ta DW 10 cpaBHeHMIO ¢ TpaguLIMOHHBIMH TpaHC-
MOPTHBIMH CYIaMH OTHOCHTEIBHO HE3HAYHUTEIh-
Ha U cpeJHee ee 3HaYCHUE COoCTaBisieT oK. 0,7, 9To
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Ta6nmua 2. TexXHUMKO-3KCMNyaTaluuoHHbIE XapaKTePUCTUKM CYLLECTBYIOLWNX CyAoB obecnedyeHns, paboTaowmx

B pahioHax MeKkcmkKaHCcKoro 3anvmea u 3anaaHon Adpuku

Table 2. Performance parameters of PSVs currently operating in the Mexico Gulf and in West Africa

Hassanue Potter Southern Terrel Troms

Troms

Troms

CynHa Tide Tide Tide Acturus Capella Castor Iberville

T'ox mocrp. 2017 2016 2009 2014 2011 2009 2004
Crpana noctp. [Tanama CIIA CIIA Hopserus Wunus Hopserus CIIA
Ly6sM 91,4 94,5 81,1 94,7 88,1 85 76,8
B, m 18,9 18,9 17,1 21 19 20 16,5
T, M 5,9 6,5 4.8 7 6,6 6,6 4,7
H, M 73 7,9 59 85 8 72 58
L/B 4,84 5 4,74 4,51 4,64 4,25 4,65
B/T 3,2 291 3,56 3 2,88 3,03 3,51
) 0,76 0,75 0,77 0,63 0,65 0,72 0,72
Lo M 60 65,5 60 70,1 62,5 60 55
L. /L 0,66 0,69 0,74 0,74 0,71 0,71 0,72
D,t 8120 9220 5380 9220 7540 8560 4500
DW, T 5150 6430 3640 5610 4660 5490 2930
GT, T 4298 4379 2326 4969 4059 4366 2045
S, M 980 1060 880 1180 1000 1000 748
Vv, y3 12 12 11 12 11 11 11
Fr. 0,21 0,21 0,21 0,21 0,2 0,2 0,21
R, M. Munb 12600 18900 8850 30300 16000 18000 -
N, kBt 8400 8400 3800 7570 6570 7200 4730
Kxmn= g f) - 191,2 217,1 152,8 143,4 123,8 128,3 102,7
N/D, xBr/t 0,62 0,54 0,71 0,82 0,87 0,84 1,05
Mow = DW/D 0,63 0,7 0,68 0,61 0,62 0,64 0,65
ﬁ 0,0082 0,0066 0,0097 0,0115 0,0131 0,0122 0,015
Pip, T 3729 4332 2894 3715 3207 4372 2136
P.,/DW 0,72 0,67 0,79 0,66 0,69 0,8 0,73
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Ta6bnuua 2. MpogosxeHne
Table 2. Continue

HasBanue Liql_Jigan Lou§teau M!Ian Posh Amb'rosius Cindy' Knockout
cy/Ha Tide Tide Tide Jaeger Tide Brown Tide

I'ox moctp. 2013 2003 2003 2016 2012 2011 2008
Crpana moctp. [Nanama CILIA Bpazumus Cunramnyp Kuraii CILIA CILIA
Lyg, M 79,5 63,1 71,9 78,3 76 81,1 68,6
B, m 16,8 16,2 16 21 17,6 17,1 14
T, ™M 6 4,9 5,8 5,8 6,4 4,8 4,3
H, m 7.4 5,8 7 6,8 7,8 59 55
L/B 4,73 39 4,49 3,73 4,32 4,74 4,9
B/T 2,8 3,31 2,76 3,62 2,75 3,56 3,26
) 0,77 0,68 0,7 0,72 0,7 0,77 0,7
L M 46,4 40 51 42 51 57 44
L. /L 0,58 0,63 0,71 0,54 0,67 0,7 0,64
D,t 6470 3590 4940 7200 6340 5380 3027
DW, T 3910 2200 3250 4032 3660 3550 2151
GT,t 2972 1624 2153 3795 3404 2435 1691
Spms M2 780 530 690 820 710 830 501
Vv, y3 12 10 12 12 12 11 12,5
Fr, 0,23 0,21 0,24 0,23 0,23 0,21 0,25
R, M.mMuip - 7830 17400 7600 13600 8850 -
N, kBt 5000 3500 4000 5220 4115 3800 2905
Kxn=% f) v 152,3 100,6 1454 162,4 181,4 152,8 127,8
N/D, B/t 0,77 0,97 0,81 0,73 0,65 0,71 0,96
now= DW/D 0,6 0,61 0,66 0,56 0,58 0,66 0,71
ﬁ 0,0109 0,0162 0,0105 0,011 0,0096 0,0099 0,011
Py, T 3140 1423 2100 3180 2400 2782 1614
P.,/DW 0,8 0,65 0,65 0,79 0,66 0,78 0,75

D — Bomomsmemenue (Macca), T; DW — nenseiir, T; S, — miomans rpy30Boii namyosl, M% N — CyMMapHasi MOIITHOCTb TJIABHBIX

neurateneid COVY, kBt; g = 9,81 M/c?.
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Puc. 8. CooTHOLWEHNSA rNaBHbIX pa3MepeHnin CyaoB CHabxeHnsa B GyHKUUKM OT BENUYNHBLI X DW: a) L/B; b) B/T

Fig. 8. Ratios of main dimensions versus deadweights of PSVs: a)

CBSI3aHO, BO-TIEPBBIX, CO CHEIM(UKON MEPEBO3KH
U KHJKUX, U CYXHX IPy30B CHaO)XEHHs HE HEMO-
CPE/ICTBEHHO B TPIOMAax, a B CIICIHATBHBIX EMKO-
CTSIX, W, BO-BTOPBIX, C pa3MEUICHUEM TeHepallb-
HBIX TPY30B Ha IPY30BOM many0e, 4TO MPHUBOAUT
K OOJIBIIIM MOTEPSIM KaK 00BEMOB TPY30BBIX TPIO-
MOB, TaK ¥ [IPOCTPAHCTBA MaTyObl;

rpy3oBasi nanyba B JIOJSIX OT MOJHOW JJIMHBI CO-
crasisiet B cpendem L, /L = 0,68+0,04.
Hcnonp3oBanue OOJIBIION BBIOOPKH CYIOB pac-
CMaTpUBAEMOr0 HAa3HAYEHHs MO3BOJUIO IMOIYyYUTh
PErpeCcCHOHHbBIE 3aBUCHMOCTH, AIOIIHE BO3MOMXKHOCTH
JUTsL pa3pabaThiBa€MOr0 MPOEKTa B HAYalle €ro mpoeK-
THUPOBAHUSI OIIEHHTh OXHIAEMbIC 3HAUCHUS TJIABHBIX
pasmepenwuii L, B, T, H, xosddumnumenra obmieii momHO-
THI O, MMUHBI L., w mmomanu S, TPy30BOW mamyOBl,
a taxxke L/B u B/T B 3aBucumoctu ot DW.

-3¢

9 3C® 7270 10500 14340 18177 21€10 23443 25060 1715 3¢00 355 €3 43(20 47233 20850

A\

(T 7270 105CC 14340 1E173 21E£10 27443 250E0 171 3CX0 355ET 43020 47223 J0E50

L/B; b) B/T

B cocraB DW cynoB cHaOXeHHS BKIFOYAIOT MACCy
HA3BaHHBIX JOCTABIIIEMBIX MM TPY30B U CHEMHOTO
000pyIOBaHUS, 3aMacOB TOIUIMBA M CMAa30YHBIX Ma-
TEpUANIOB JJIsl CAaMOTO CYJHA, SKUIa)Xa U CIEHIepco-
HaJla U €ro PacxXxoJHOTr0 CHAOXKEHUS B COOTBETCTBUU
¢ Ha3HAYE€HHOM aBTOHOMHOCTEIO.

[Mockonbky B HMHGOpPMAIMU IO CYHIECTBYIOIIAM
CyJZlaM MPHUCYTCTBYET, KaK MPaBUIIO, TOJHKO BEIUYMHA
DW, a 3Hauenue P, HE IPUBOJAMTCS, TO B TaOM. 2 Ams
KaXJIOTO M3 CYIOB 3TO 3HAYCHHUE OBLIO JAOMOJHUTEIBHO
MoJiy4eHo u3 BennunHbl DW — BbIYeTOM M3 Hee Belu-
YMH MacC 3alacoB TOIUIMBA, MAacChl DKHIIAXa U €ro
pPacXomHOTO CHAOXKCHHS, HAHICHHBIX pPAcueToM. ITO
M II03BOJIMJIO HAWTH OXKHMIAEMOE 3HAUYE€HHE COOTHOIIIE-
Hust P, /D, KoTopoe MOXHO HCIOJIB30BaTh I LIPOEK-
THPYEMOTO CyJIHa, YTOOBI MO BEIMYUHE Py, IPUBEIECH-
HoW B ero T3, ompenenuts oxugaemoe 3HadeHne DW,

e

24223 JE1CO €1753

Puc. 9. TeopeTnyecknii yepTex MHOroyHKLMOHaNbLHOro cygHa obecneyenmss Normand Master ULSTEIN A101
(Hopserus, 2003 r.): Lys = 82,1 M; B=20,04 M; T = 7,5M; H=7 M. Mnowaab nanybsl — 600 M2. DW — 3737 T

Fig. 9. Lines drawing of Normand Master ULSTEIN A101 multi-purpose PSV (Norway, 2003):
Loa=82.1m; B=20.04m; T=7.5m; H=7 m. Deck area 600 m2. DW = 3737 t
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KOTOpoOE Mmo3Hee OyJeT, eCTeCTBEHHO, YTOUHAThCA. [1o-
Jy4eHHOE TakuM o0pa3oM oxupaemoe 3HaueHwe DW
JUIL TIPOCKTHPYEMOTO CYyJHA TI03BOJISIET HCIOJB30BATh
MPUBEICHHBIC HIKE PErPECCUOHHBIE 3aBHCUMOCTH.

Kak BumHO Ha puc. 8, cyna cHaOXKEHHS OTIHYACT
Manoe ortHomeHue L/B co 3HadeHwsamu B nmamasoHe
L/B =4,5+0,5, uro obycnoBieHo TpeboBaHUIMH 00eC-
MeyeHns: OOJIBIION MOBOPOTIMBOCTH W HAIMYMS Kak
MOXHO OOIbILeH MIomaau S, W MUpUHbI B BepxHeit
Ipy30BOi manxyObl. DTOMY CIIOCOOCTBYIOT M OTHOCHU-
TEJIBbHO Ooublve 3HadeHus orHomenus B/T = 3,0+0,3,
MO3BOJISAIONINE TapaHTUPOBATH JOCTATOYHOCTH IIOIIC-
PEYHOW OCTOWYMBOCTH TPU TOM, YTO 3HAYHTEIBHAS
YacTh Tpy3a MPHHUMACTCA Ha BEPXHIOW Many0y, HO
0COOCHHO TPOOJIEMHON CHUTyalus C OCTOHYMBOCTHIO
CTaHOBHUTCS B IpOIecce BBHITONHEHUS Ha CYAHE TPY30-
BBIX OIEpalui.

TunuuHass ¢opma CyAO0BOH MOBEPXHOCTH CYJIOB
CHaOXXeHHUs pecTaBieHa Ha puc. 9.

Jns ux 00BOIOB XapakTepeH OONBHION MOIBEM
KWIEBOW JIMHUM B HANpaBJICHUU KOPMBI CyJHA, 4YTO
o0yCIIOBIICHO ~ CTpeMyieHHeM olecrednTb  paboty
BUHTOPYJIEBBIX KOJIOHOK B HEBO3MYLICHHOM IOTOKE
W JIy4lIyI0 MaHeBPEHHOCTh cyaHa. KoadduuueHnt oo-
e TOJHOTHI 3THX CYJIOB, Kak IMoka3aHo Ha puc. 10,
ouenuBaercst Gopmymnoit 6 = 1,1 - 1,68Fr_ (tuma cdop-
MyJIBI AJleKcaHepa).

Y3HaBaeMOCTh CyJaM CHA0KEHHUS MOCIEIHErO MO~
KOJICHUSI TIPUJIAeT XapakTepHas (opmMa HOCOBOW OKO-
HEYHOCTH, NpEICTaBjsoIell co0oil enuHoe 1enoe
MPOXOAAIIeH 10 caMoro (OpPIITEBHS MHOTOSPYCHOI
HOCOBO# HaJICTPOMKH, MepeIHssl CTEHKa KOTOPOH SIBJISI-
eTCsl ero MpOJOJDKEHUEM. DTO CHOCOOCTByeT obecrie-
YEHUIO XOPOIIeH MOPEXOAHOCTH, 3aIUTE OT 3aJIHMBaHHS
HA BCTPEYHOW BOJIHE, MOBBIIICHUIO HEMOTOILIIEMOCTH
n ycroiuuBoctd Ha kypce (puc. 11). Tak, corymacHo
Komekcy OCHC 2008 r. cymHy CHaOXEHHs aaeTcs
cienyromee onpenaencHue: «CymHO CHaOXEHHS MOp-
CKHAX YCTaHOBOK O3HA4aeT CyIHO, KOTOPOE, TIaBHBIM
00pa3oM, 3aHATO B MEPEBO3KE MPEIMETOB CHAOXKEHUS,
MaTepUalioB U 000PYIOBaHUS TSI MOPCKUX YCTAHOBOK
U B KOHCTPYKIHIO KOTOPOTO BXOMSAT HAJICTPOHKH JKH-
JIBIX MMOMEILEHUN U MOCTHKA B HOCOBOW YacTH, a TAKXKe
OTKpbITasi Tpy30Bas Majiyba B KOPMOBOI 4acTu JuIs
00paboTKK TPy30B B MOpe». DBOMOLHs (GOpMBI HOCO-
BOIl OKOHEYHOCTH CyJIOB CHA0)KEHHsI MPEJCTaBlIcHa Ha
puc. 12 (cMm. BKIEHKY).

JIyist BCEMOTOHBIX CYIOB, KAKUMH SIBIISTIOTCS Cyaa
paccMaTpUBacMOro HA3HAUCHHS, HAUOOJNBIINE Mpe-
UMYIIECTBA B YAaCTH TIOBBINICHUS MOPEXOIHOCTH
npucyny, oudeBuaHO, (opmam Axe-Bow m X-Bow,
KOTOPBIE CIHOCOOCTBYIOT CHI)KCHHIO COIMPOTHBIICHUS

Koa¢ddumuent oOmeit momHOTEL

1
0,9
0,8 R R

d— + +* +*
0,7 H"""“"‘-—-a@ o7 5
’. ** E2 """:--..__-_--—-
0,6
0,5
0,4
0,2 0,22 0,24 0,26 Yucno ®pyna

Puc. 10. KoaddurumeHT obwen nonHoTbl & cynos
cHabxeHus B pyHKUMM OT yncna ®pyaa no anvHe

Fig. 10. Block coefficient & versus Froude number
by length for various PSVs

B YCJIOBUSIX BOJIHEHUS, CMSATYCHHUIO MPOJIOIBHON KaYKH
U BEPTHKAIBHBIX IEPErpy30K, IMPENOTBPAIICHHUIO ClIe-
MHHTa W3-3a MPAaKTHYECKH OTCYTCTBYIOIIETO pa3Baja
OOpTOB HOCOBBIX IINMAHTOYTOB, XOTS MJISI YCIOBHH
IBIKCHUS Ha THXOW BOJIC HAIMYHME HOCOBOTO OyibOa
obecrieynBaeT MEHBIIEE COMPOTUBICHUE IBIKEHHIO
(ero BOJIHOBOH COCTaBISIOIIEH), YeM YIOMSHYTBIE 00-
Boabl Axe-Bow n X-Bow. [locnennue xapakrepusyer
00paTHBIH yroj HakJIoHa (OPIITEBHS B €0 HAJ[BOJHOM
YacTH 10 CPaBHEHHUIO C TPAAUIMOHHBIMH CyAaMH,
I7Ie OH HAaKJOHEH HaBCTpedy NBIDKEHHIO CyaHa. JTa
uzaes, aKTHBHO TIIpeJlaraBIiascs €Ilie B IPOILIOM
Beke B.H. Xpamymmnbim [8], He Obuia peasm3oBaHa
B Halllel cTpaHe, HO Teleph 3anareHToBana Hopserneit
u Tomnannuedt. Ha ceromHAmHuil J€Hb MOCTPOEHO
WM HAaXOJUTCS HA cTaguu nocTpoiikn 33 cyana Ulstein

Puc. 11. CygHo obecneyeHuns nnatgopm Atlantic
Harrier (Kanaga, 2020 r.):
Lus = 89M; B = 19 M; DW = 4250 T; S, =1000 m?

Fig. 11. Atlantic Harrier PSV (Canada, 2020):
Loa = 89 m; B =19 m; DW = 4250 t; S,g =1000 m?
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X-bow B passbeix crpanax. @upma Ulstein koHCTaTH-
pyerT, 4To MIpH 3KcITyaTauuu B pailone CeBepHoi AT-
JIAHTHUKH, T1e 74 % BpeMeHH BOJHBI JOCTUTAIOT 2,5 M,
cyJia ¢ KOHCTpYKIHeil HOcoBO# yactu X-DOW mpu BbI-
cote BonH 2,5-10 M cocraBiser 7-16 % B 3aBUCHUMO-
CTH OT CKOPOCTH X011a CyaHa u coctostaus mopsi. CIIIA
moctpomn dcmuHenm DDG-1000 Zumwalt, umerormumit
aHAJIOTUYHBIE OOBOJBI HOCOBOW OKOHeuHOCTH. Emre
paHplle aBcTpanuiickas KommaHusa Incat mpumeHuna
Takhe >ke€ OOBOABI HOCOBOH OKOHEYHOCTH KOpILyca
JUISL CBOMX BBICOKOCKOPOCTHBIX KaTamapaHoB, a CIIA
B 2002 r. BBesu B coctaB cBoux BMC 60eBoii kopaliib,
IIPUHMMABIIMN y4yacTue B BolHe B Mpake — kaTamapaH
HSV-X1 Joint Venture ¢ ¢opmoii kxoprmyca, aHaJIOrn4-
HOW aBCTpaINICKOM.

TakuMm 00pa3oM, CyTh HJICU HCIIOJIB30BAHHS TaKO-
0 TUNA HOCa CyIHA/KOpalis 3aKIr0YaeTcs B BOJHO-
npoH3apmeM dhdexTe, KapaAuHATHHO YIYYIIAIONIEM
MOPEXOJHOCTb CYJHA, MPAKTUUYECKHA HCKIIOIIEM Clie-
MUHT W 3HAYUTEIHHO CHIDKAIOMIEM MOTEPH CKOPOCTH
Ha BOJHEHHWH, BHOpPALHI0 KOPITyca W BEPTHKAIbHEIC
Meperpy3kd. DTO OYEeHb aKTyaJlbHO UII CYIOB pac-
CMaTPHBAEMOT0 THIA, MOCKOJIBKY IJIS HHUX YPE3BHI-
YaifHO Ba)KHBI BCEMOTOJHOCTh M OecmepeOoiiHas pa-
00Ta B YCJIOBUSX Pa3BUTOro BojHeHHs. Ho Ha THXOi
BOJIE CyJla C aHAJIU3UPYEMOM HOCOBOW OKOHEUHOCTBIO
MPEUMYIIECTB MEpel CydaMH C TPAIUIIMOHHBIMU 00-
BOJIaMU HE UMEIOT.

Hanee na puc. 13-15 nansr 3aBucumoctu L, B, H,
T, Liyy, Sip B OyHKIuU ot Bemmuuael DW. Hcmonssys
WX, BO3MOXKHO, TIOJIYYMB TJIaBHBIC Pa3MEPEHHUs Cy[Ha,
OTIPE/ICINTHCS C BBIACIICHHEM Ha CyAHE TPy30BOH Ia-
myOBI, HMCTIONB3YS PEKOMEHIAIMKM W3 IpeiaraeéMbIX

HIDKE PErpeCCHOHHBIX 3aBUCUMOCTEH M JaHHBIX Ta0J. 2
o BeymmuuHam L, /L, L, Sp.

Ha puc. 16 pmanmbsr 3aBucumoctd N,y = f(DW)
1 N,y = f(LBH) kak crioco6 mosyueHus B IEpBOM IPHU-
OmmKkeHnu BelM4YnHBI MorHocTH CDOY. BonbmmHCTBO
CyIOB CHaOXXCHHUS WMMEIOT 3JIEKTPOABIKEHHE (TIpo-
IyJbCUBHBIC YCTAHOBKH C 3JIEKTPUYECKON mepenaduci
suepruu Z-Drive, L-Drive u Azipod, puc. 17 (cm.
BKJICHKY)), UTO IeiecooOpa3Ho H3-3a HEOOXOAUMOCTH
oOecrieueHHss MHOXKECTBA IIOCTOSHHO MEHSIOIIMXCS
PEKUMOB HCIIOJIb30BAHKS MOIIHOCTH TJIaBHBIX IBHIA-
Teseil, a Takke W3-3a HaJIWYMs BEChbMa JHEPrOEMKHX
JIOTIOJIHUTEIbHBIX MOTpeduTenell snepruu B Buje [1Y
W/WIM BUHTOPYJIEBBIX KOJIOHOK, (DYHKIMOHUPYIOUIUX
OT BJIEKTPOIPUBOJIa KaK CPEACTBa 0OecreyeH s I1Ha-
MHUYECKOTr0 MO3UIMOHMpPOBaHUs. Pa3merieHue Tu3einb-
TeHEpaTOpOB JIETKO CTaHOBHUTCS BO3MOXXKHBIM B HOCO-
BOW TIOJIOBMHE CyJHA, OCBOOOXKZAs TakuM 00pa3oMm
KOPMOBYIO 4YacTh CyIHA MO TPy30BbIe OTCEKH M I103-
BOJISIST ONITUMAIBHO OPraHW30BaTh BCE PabOTHI MO Tpsi-
MOMY Ha3HA4YEHHIO TAKOTO Cy/IHA.

HmeeT MecTo Hanu4ue Ha ATUX CyJax 3HAYUTEIb-
HBIX 3a[1aCOB MOIIHOCTH TJIaBHOTO aBurares (tadi. 3),
4TO OOYCIIOBJIEHO WCIOJIb30BaHUEM CPEACTB JH-
HAaMHUYECKOI'0 MO3MIMOHUPOBaHUS (IOJpyJIHBatolIee
YCTPOMCTBO W/MJIM BUHTOpYJIEBas KOJIOHKA) Ha XOJO0-
BOM pEeXHMeE, a TaKXKe MOTPEOHOCTHIO B TPE/IOTBpAallle-
HUM TIOTEPb CKOPOCTH XOJa Ha BOJHEHWH, YTOOBI ra-
paHTHpOBaTh Oecrepe0OHOCTh MOCTaBOK PACXOIHBIX
MaTepHalIoB Ha 00BEKTHI CHAOKEHUSL.

YuuTeIBas NMPakTHYECKH HEOTPAHHYEHHBIC YCIO-
BHS 3KCIUIyaTallid CyAOB CHAOXXeHHS, BBICOKHE Tpe-
00BaHMS K UX BCENOTOAHOCTH, IITOPMOBOH MOPEXO-
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Ta6nuua 3. MOWHOCTb CyA0BbIX SHEPreTUYEeCKUX YCTAaHOBOK M 3amnac MOLHOCTU Yy CyA0B CHabxeHus

Table 3. Engine output and power margin of PSVs

MOIIHOCTD TITaBHBIX
neurareneit (COY), kBt

Ha3panus cynos
CHaOXEeHUS

Tpebyemast MOIIHOCTH
BUHTOPYJICBBIX KOJOHOK,
KaK JBWXUTENEH, KBT

3amac Ha paboty
MOZPYJIMBAIOIIKX YCTPOUCTB
(«BHHT B TpyOe»), %

Demarest Tide 5800 4500 22
Torrens Tide 5600 3900 30
Conti 4730 3000 36
Hercules 8065 6000 25
Wise Tide 5400 3300 38
HOCTH, 06€301acHOCTH (KaKk MX COOCTBEHHOM, Tak U 0  SaKJIFOUeHue
OTHOUIEHUIO K 0OCIy»KMBaeMbIM MU OOBEKTOB), TI0-  conclusion

HSTHO, MOYEMY 3THM Cy/AaM YAEJSeTcs CTOJb IpH-
CTaJbHOE BHUMaHHME CO CTOPOHBI KOHTPOJHUPYIOUINX
opranoB Ha ypoBHe MMO, Perucrpa cymoxoxactsa,
T'ocroprexnanzopa, [lpupogooxpanusix BeroMcTs PO
[12-17], B HOpMATHUBHBIX JOKYMEHTaX KOTOPBIX obec-
Ne4YeHNUEe MX O0€30MacHON 3KCIUTyaTalldl BBIAEIAETCS
OTIIENBHBIMHU TaparpadaMu HIH OCOOBIMH THUPEKTH-
BaMHU. OTO MOATBEPKAAETCS M CHEIHATBHOMN PE30IIIo-
nuerr Komutera bezonmacnoctn MO MSC.235(82)
B Buie «PykoBojicTBa MO MPOEKTUPOBAHUIO M KOH-
CTPYKIMH CYyJIOB CHa0XXEHUSI MOPCKHX YCTaHOBOK»,
«Koznekca Ge3omacHO NMpPaKkTUKK IEPEBO3KH TPY30B
W JIIOJed cynamMHu CHa0XEHUSI MOPCKHUX YCTaHOBOK)
(Komexkc CCMY), ocoOsiMu pa3ienamMu, KacatouuMHU-
Csl TaKUX CyJ0B B «MeXIyHapOIHOM KOJEKCEe OCTOM-
YUBOCTH CYJOB B HETIOBPEXKIAECHHOM COCTOSHHI
(Komexkc OCHC 2008 r.). Ha3BaHHBIMH HOKyMEHTa-
M, a Takxke IIpaBunamu Peructpa cympoxonactBa pe-
TJIAMEHTUPYIOTCS, B YaCTHOCTH, NMapaMeTpPhl U Xapak-
TEPUCTUKU OCTOMYMBOCTH, BHJ HUX JHArpaMM OCTOM-
YUBOCTH, OCOOCHHO NpH MEPEeBO3KEe Ha Maixybe miTa-
Oemeit TpyOd B ycnoBuAx obneneHeHus. Ilomumo
OCTOMYHMBOCTH, 0CO00 perjaMeHTHpYIoTCs Tpebo-
BaHMUsI K HEMOTOIUIIEMOCTH, KOHCTPYKLHUH KOpIlyca
U, B YaCTHOCTH, K TOJIIIMHAM U TOAKPEIUICHUSIM TpYy-
30BOM mMaxyObl, YCTPOWCTBY HNpPHUBAIBHBIX OpyCheB,
CIIMBHBIX IIIUTaTOB ISl OCYIIEHHs NaryObl, KOTOpas
OCHAIAeTCs IPOYHBIM CIUIOIIHBIM  (abIIOOPTOM.
PernameHTHpYIOTCS TaKKe MHUHHUMAIBHO JOITyCTUMAs
BBICOTa HajBojxHOTO OopTra B kKopme >0,005 L, ycmo-
BHS TIEPEBO3KH JIIOJICH, OMACHBIX, CyXHX H KHUIKHX
rpy30B (0COOEHHO TOIUIHBA), TPEOOBAHUA K CITIOCO0aM
W CpEACTBAM TPY30BBIX ONEpanuid, NPOBOJUMBIX
B OTKPBITOM MOpE.
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Cyna cnabxenust (PSV w/mnmn MPSV) mnardopm o
pasBenke 1 JoObIue HeTH U ra3a Ha meibde — BaXHOE
3BEHO OCBOGHHMSI OOTaTCTB YIJIEBOJOPOAHBIX 3alexkei
co 1Ha MupoBOro okeaHa.

Cyma WMEIOT  yCTOSBIIMICA — apXWUTEKTYpHO-
KOHCTPYKTUBHBIA THI, OOYCIOBJIECHHBIH XapaKTepoM
ero (yHKIIMOHNPOBAHUS U COCTOSIINHA B HAJTMIUN pa3-
BUTOI HOCOBOM HaJCTPOMKH, IO JAJIMHE COCTABIISAIOLIEH
30-35 % IuMHBI CcyIHA, ¢ BHICOKUM PAacIOJIOKEHHEM
naryOpl 0aka WM HWCHONB30BaHHEM (DOPM HOCOBOIT
OKOHEYHOCTH C €€ IEepeJHEH CTEHKOM, SIBISAIOLLEHCS
npojosbkeHneM (QopiuteBHss BBepx (0ysib0000pa3Hoii
dhopmer, X-Bow, Axe-Bow), uTo 00yCIIOBIICHO CTpeM-
JICHUEM K YBEJIMYEHUIO YCTOWYMBOCTHM Ha Kypce,
YMEHBILICHUIO 3aJIMBAEMOCTH, CMSTYEHHIO TIPOAOJILHOM
KayKM ¥ BEPTHUKAIBHBIX MEPErpy30K M INpeJoTBpalle-
HUIO CJIEMUHTa HA UHTEHCHBHOM BOJIHEHUH.

®dopma cynoBoi TOBEPXHOCTH CY/IOB 3TOTO Ha3Hade-
HUsI TOHO00HA TaKOBOW y OyKCHPOB, PHIOOJTIOBHBIX CYOB,
T.e. T€X CYJOB, KOTOPBIC XapaKTEPU3YIOTCS BBICOKUMH
TpeOOBaHUAMH K MaHEBPEHHOCTH, TIOBOPOTIMBOCTH, MH-
HUMM3aIUM JAWaMeTpa LUPKYJIALWH, AWHAMUYECKOMY
MO3UIMOHUPOBAHNIO. JTO JIOCTHIAETCA YMEHBIICHHBIMH
3HAYCHUAMH OTHOIICHHS L/B 1 KO3 (HUIMEHTOR MONTHO-
TbI, IOJJbEMOM KHJIEBOW JINHUU B CTOPOHY KOPMBI.

PaccmaTtpuBaemble cyna OTHOCAT K OObEeKTam
C BBICOKO# CTEICHBIO MCEXaHH3allM1u U aBTOMaTU3allun
ynpasienuss uMu 1 ux COY, cucremamu U npoduiib-
HBIM 000pYZIOBaHUEM.

B mupogoit npakTrke copMHpoOBaH KOMITIEKC HOp-
MaTuBHBIX JokymMeHToB MO, Perucrtpa cymoxoictsa,
Tlocroprexnagsopa u T.0I., 0CO00 pPErIaMEHTHPYIOMINX
MIPOSKTUPOBAHNE, TOCTPOMKY M OKCIUIyaTalHIo CYJIOB
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CHAOKEHHS MOPCKUX YCTAHOBOK KakK 00BEKTA MOBBILICH-
HOMI OITACHOCTH B MOPCKHUX OICpalusiaxX Ha menb(be.

B npencrasienHoit padote copmynupoBaH obpa3

TaKoro CyJHa KaK OOBEKTa MPOECKTUPOBAHUS, MPEAJIO-
JKeH Psl MPOEKTHBIX PEKOMEHJANnii W 3aBHCUMOCTEH
JUISL OTIPEJICTICHUS €r0 OCHOBHBIX NMapaMETPOB U Xapak-
TEPUCTHK.
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Puc. 1. BypoBbie yCTaHOBKM U Cyaa: @) CTaumMoHapHas, b) camonogbeMHas, ¢) nonynorpyxHas, d) n €) 6yposbie cyaa, f) FPSO
Fig. 1. Drilling platforms and drillships: a) fixed; b) jack-up; c) semi-submersible; d) and e) drillships; f) FPSO

Puc. 2. PSV komnaHnun Kongsberg (Hopserus),
npoekt UT 755. L, =78,7m; B=16M; T=51M;
H=7m.DW-3200T,

rpy3 Ha rpy3oBow nany6e - 1600 T.

Ee nnowaae S, = 670 M

Moa rpy3oBsort nanyboi eMKOCTU ANS Chiny4mx
rpy3os (250 m3) u ans 6yposoro pacresopa (800 m3).
CynoBas sHepretnyeckas ycraHoska Ha CMNI

(2 eMkOCTM, 0603HAYEHBI XENTLIM LIBETOM).
[OBWXUTENN — ABE BUHTOPYNIEBbIX KOMIOHKM.

B Hocy - 2 noapynusarowmx yCTponcTea tmna
«BWHT B TPy6€» 1 OAHa BUHTOPYNEBasi KOMOHKa

Fig. 2. Kongsberg (Norway) PSV designs: UT 755.
L,=787m;B=16m; T=51m;H=7m;

DW - 3200 t, cargo deck capacity 1600 t;

cargo deck area S_, = 670 m2. The spaces under cargo
deck accommodate the reservoirs for bulk cargo (250 m?)
and drilling mud (800 m?). Power plant: LNG-as-fuel

(2 reservoirs, shown in yellow). Propulsion: 2 pod units.
Bow propulsors: 2 tunnel thrusters, 1 pod propulsion unit

Puc. 5. MHorouenesoe CyaHO obecrneyeHuns

VS 4528 MPSV komnaHuu Wartsila (OuHnsaHauns).
L,=89,1mM;B=22M;T=51M;H=9Mm.

DW - 5300 T.

Mnowaae rpy3osoit nanybel S = 1040 m2.

Moa rpy3oBor nanyboi eMKOCT! ANS Chiny4mx

rpy3os (330 m3) n 6yposoro pacrteopa (1500 m3).

Ha nesom 6opty kpaH r/n 150 7.

CynoBas sHepreTmyeckas ycTaHoBKa — 4 Av3eNbHbIX

reHepartopa x 1950 kBT. 2 BUHTOpPYNEBbLIX KOIOHKM

Tuna L-Drive. B Hocy 3 noapynuBarowWwmnx yCTponcTaa

Fig. 5. Wartsila (Finland) VS 4528 MPSV multi-purpose
supply vessel:

L =89.1m;B=22m; T=51m;H=9m,

D - 5300; cargo deck area S_, = 1040 m2.

The spaces under cargo deck accommodate the reservoirs
for bulk cargo (330 m?) and drilling mud (1500 m?).

The port side accommodates the crane (capacity 150 t).
Power plants: 4 x 1950 kW diesel gensets. Propulsion:

2 L-Drive pod propulsion units, 3 bow thrusters
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Fig. 7. Role of PSV

in the implementation
of “zero discharge”
principle

Puc. 12, 3sonouus
HOCOBbIX OKOHEYHOCTEW
CYAOB CHabXeHus:

a) HaKJIOHHBIV (DOPLUTEBEHD;
b) npsiMoii OpLUTEBEHD;
¢) n d) 6ynbboobpasHas
dopma; e) X-Bow.
MateHT dupmbl Ulstein,
Hopeerus, 2006 r.;

f) Axe-Bow komnaHun
Damen, lonnaHans

Fig. 12. Evolution

of PSV bows:

a) raked bow;

b) straight bow;

¢) and d) bulbous bow;

e) X-Bow (patented

by Ulstein, Norway,

in 2006).;

f) Axe-Bow (Damen, Holland)

Puc. 17. Tunbl BUHTOPY/EBbLIX KOSIOHOK:
a) Z-Drive; b) L-Drive; c) Azipod

Fig. 17. Various designs of pod propulsion units:
a) Z-Drive; b) L-Drive; c) Azipod



