Cyoosoocoenue (Shipping & Navigation) 114

YK 652.01.52

FORMAL SAFETY ASSESSMENT FOR ONBOARD TASKS
PERFORMACE

®OPMAJIBHASA OLHEHKA BE3OITACHOCTH ITPU
BBIITIOJIHEHUHA 3AJTAY CYTHA

A. D. Pipchenko, PhD, associate professor
A. JI. IInmyeHko, x.m.H., OoyeHm

Odessa National Maritime Academy, Ukraine
Ooecckas Hayuonanonas Mopckasa Axademus, Yxkpauna

ABSTRACT

Formal safety assessment flowchart for newly set and for routine ship’s tasks
presented in the paper, reviewing the assessment order from hazards identification, risk
assessment and management of change procedures till final toolbox meetings and
permits to work. An example of job safety analysis is made up for emergency towing
operation. It is concluded that failure modes and effects analyses (FMEA) and
integration of engineering computations into risk assessment process and onboard
information support systems are necessary to define safety of operations, which may be
carried out at marginal risk level.
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IlocranoBka npoOJieMbl B 001IeM BHJ€ M €€ CBSI3b C BAKHBIMH HAYYHBIMHU
WIN NPAKTHYECKUMH 3a1a4aMu

Cucrema oOecrieueHus O€30MaCHOCTH, 3J0POBbS MEpCOHANA U 3allMUTHI
okpyxatomer cpensl (Health, safety and environmental management system), niau, Kaxk
npunsito cormacio MKVYB,  cucrema ympasnenuss Oe3zonacHocthio (CYB) Ha
CErOJHSALIHUN JIEHb SIBJIIETCSI OCHOBHOM YacCThIO CHCTEMBI YIIPABJIEHUS COBPEMEHHBIX
CYJIOXOJHBIX KOMITAaHUH B LIEJIOM.

Haubosee BaxXHBIM B paboTe 3TOW CUCTEMBI SIBJISICTCS] BHEAPEHHUE U MOCIIEAYIOIIEe
KOPpPEKTHOE (DYHKIIMOHUPOBAHUE €€ HEMOCPEICTBEHHO Ha CyJaX, YTO IMOJApa3yMeBacT
noa co0Ol COOTBETBYIOLIYYIO MOATOTOBKY IE€pCOHANA, BOCHUTAHUE KYJIbTYpPbI
0€30MacHOCTH, KOHTPOJIb 3a BHINOJIHEHUEM TPeOOBAaHUI KOMIIAHUU U OOPATHYIO CBA3b.

Cratuctuka moOKa3bIBaeT, uyTo KoppeTHoe (yHkiuoHupoBanue CYb mo3Bomser
3HAYUTETBHO YBEIMYUTH JOX0/Ibl KOMIIAHUH, 33 CYET CHUIKEHUS aBAPUMHOCTHU B LIEJIOM.

PaboTa mo0o0ro cynHa W3HA4YaJIbHO SIBISETCS MOTEHIMANbHO onacHoU. [Ipu 3ToM,
OCHOBHOM NPOOJIEMOM SIBJIIETCS TO, YTO CYJIOBOM MEPCOHAN, HE BCEr/ia B MOJHOWU Mepe
MOKET OIICHUTh CHUTYyallMi0, B BUIY OcCJa0€BaHHs YYBCTBA OMACHOCTH CO BPEMEHEM.
Oco00EeHHO 2TO TPOSBISAETCS MPHU TMOBTOPSHUH OAHOW W TOW K€ OMACHOW MPaKTUKH
HECKOJIbKO pa3 ¢ u3z0exaHueMm aBapuilHOW cutyanuu. Kak H3BECTHO, OCHOBHBIM
VMCTOYHUKOM aBapui SBJIIETCSI UMEHHO IepcoHal. [lo 3ToMy BOCHMTaHUE KyJIbTYpHI
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O0e3omacHOCTH W KOppekTHoe BHenpeHue CYDB KoMmaHum SBISIFOTCS OCHOBHBIMH
COCTOBJISIFOIIIMMH TOBBIIIIEHUS! YPOBHSI O€30MIAaCHOCTH Ha CYJHE.

AHAJIHM3 MOCJIeIHUX JOCTHKEHHUI M My0JIUKALINHA, B KOTOPbIX HAYATO pPelIeHne
JAHHOI MP00JiIeMbl 1 BblJleJICHHE HEPEILIEHHbIX paHee YacTeil 00me npoodJaemMbl

®dopmanuzoBanHas oneHka 6ezonacHoctd (FSA) B mociennee necstuieTre crana
HEOTEMJIEMOM YacCThIO BCEX BHUJIOB MPOU3BOJCTBEHHOW [EATEIBHOCTH. B mepBylo
ouepe/ib 3TO CBA3aHO C TPEOOBAHUSMH, BBIJIBUTAEMBIMU CTPaXOBBIMU KOMITAHUSIMH,
KOTOPBIE [0 CYTH CTaJIM MUOHEPAMU B PA3BUTHUH TEOPUU PUCKA.

MexayHapoaHBIH KOACKC IO YIpaBICHUIO OE30MacHOM 3KCIUTyaTalueld CyloB U
npenotBpamienuemM 3arpsizaenus (ISM Code [7]), mpencraBnstomuii coboi riaaBy 9
MexayHapoIHOM KOHBEHIIMM IO OXpaHE 4YeIoBedecKoil xu3Hu Ha Mope (SOLAS-74),
TpedyeT, YTOObl KOMIIAHWU, OTBEUAIOIIHE 3a IKCILTyaTallUIO CYJIOB, OIPEACIIMIIA CBOCH
LENbI0 «OLIEHKY BCEX BBISIBICHHBIX PHUCKOB IS CBOMX CYJOB, N€pcoHaNa H
OKpYXalollel cpeabl M CO3JaHUE COOTBETCTBYIOIIEH 3alllMThl». JTO TpeOOBaHUE
Berynwio B cuiny ¢ 1 umronga 2010 roma. IMO npennuceiBaeT, 4TOOBI OHO HAIILIO
OTpax€HHWE B cHcTeMax yrpasiieHus Oe3omnacHocThio (CYDB), a agmMuHUCTpanuu
roCcyJ1apCTB KOHTPOJIUPOBAJIHU €TI0 BBIIOJHEHHUE.

Cornacuo mupkysipy UMO MSC / Circ. 1023[5], dopmanu3oBaHHas OILICHKA
0e30MacHOCTH — CTPYKTYpUpOBaHHasE M CHCTEMAaTH3WPOBAHHAsi METOJ0JIOTHS,
HarpaBjeHHAasT Ha YJydllleHue O€30MacHOCTH B MOpE, BIoYas 3alllUTy >KHU3HU,
3I0POBbSI, OKpPYXaloIleil cpeabl U COOCTBEHHOCTH, IyTeM OIEHKH pHUCKA U
COOTBETCTBYIOIIUX 3aTpaT U MPEUMYIIIECTB.

Takum 00pa3om, Bce MOTEHIIMAIBHO OMAcHbIE BUIBI paOOT JOJKHBI OBITH OIICHEHBI
Ha TpeAMET PUCKOB, U MPU HEOOXOIUMOCTU, JOJDKHBI ObITH MPHUHSATHI MEPHI MO HX
MUHUMU3AIUY.

[ToapoOHO mporecc OlEHKU pucka omucaH kak B pekoMmeHaanusx UMO, Tak u B
pEeKOMEHJAIUAX  KJIACCU(PUKAIMOHHBIX  OOIIECTB W  JAPYTUX  MEXKIYHAPOHBIX
opra"uzanui [ 1, 3-6].

Bomnpoc ¢ynkumnonupoBanuss CYb npu BeIMOTHEHUU 3a7a4 HEMOCPEACTBEHHO Ha
CyJlHE, B OCHOBHOM OCBeIIaeTcs ci1abo.

[ToaTOoMy B JaHHOW CTaTbe OCHOBHOW AaKIEHT CJIEJIaH HAa AHAIU3 CTPYKTYPbI
AMEeMEHTOB  (OpMaIbHOM  CHUCTEMBI OIEHKM H  oOecrieueHuss 0e30MacCHOCTH
HETOCPEJICTBEHHO TIPH BBIMOJHEHUU OTMpeeIeHHON paboThl Ha cynaHe. [IpuBeneHHas
HIKE MOJIENTb CUCTEMbI UCTIOJIb3YETCsl, B OCHOBHOM, B MOPCKOM CEKTOp€ He(Te-ra30Boit
OTpaciid, OJHAKO JlaHHasi MOJIeJIb MOXET OBbITh HCIOJIb30BaHA MPUMEHUTEIBLHO K
JT000MY THUITY CYJIOB.

@®opmyJMpoOBaHKeE 1eJIeld CTAThbH (IOCTAHOBKA 32/1a4H)

lenp nmaHHOW CTaTbU — CTPYKTYPHO OTOOpPa3uTh W JaTh XapaKTEPUCTUKY
OCHOBHBIX 3JIEMEHTOB (hOpMajbHOW CHUCTEMbl OIICHKM W oOecredeHus: 0€30MacHOCTU
HETIOCPEJICTBEHHO MPHU BBIMIOJHEHUH OTpeIeIEHHON paboThl Ha CyIHE.
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H310:xeHne mMarepuaja HccjJaeJ10BaHudA C 000CHOBaHHUEM MOJIY4Y€HHBIX

HAYYHBIX pe3yJIbTaTOB

PaccmoTpum ciyuail, korga CyiHy JU0O0 BHYTPU CyAHA HEOOXOJMMO BBIMOJIHUTH

onpeeneHHyto 3anauy (puc.l). B o0uiem cinydyae Bce 3aa4u MOKHO pa3/enTh Ha JIBE
KaTEerOpUH:

PYTHHHAsI 3aja4a — 3aj7ada, MPOBEACHHAas dYepe3 Mpoueaypbl (GopmanbHOU
OLICHKH O€30MCHOCTH KOMIAaHWM, U HE TpeOyrolas MOMOIHUTEIbHONW OIEHKU B
BHJly U3MEHHUBILHXCS YCIOBHA, 000POPYIOBAHUS U T.II.

HOBasl 3aJ1a4a — 3aj]aya, He MPOBEICHHAs yepe3 MpoLeAypsl POpMalIbHOM OLIEHKH
0€30IICHOCTH KOMIIaHUH, U TPeOYIoIasi JOMOJIHUTEIbHOW OLEHKH 0€30I1aCHOCTH B
BUJy U3BMEHUBILIUXCS YCIIOBUH.

Takum o0pa3om, UCXOIs U3 pHC. 1, Kakaas HOBas 3a7a4a JOKHA TPOUTH IIPOIIecC

dhopMaabpHOM OIIEHKH 0€301aCHOTH, BKIFOYAIOIINHN B CEOsI:

uaeHTudukanuio onacHocrer (HazID — hazard identification);
orieHKypuckoB (RA — risk assessment);

MOATAIHbIN aHau3 6e30nmacHocTy padboThl (JSA — job safety analysis);
pa3pabotky padbounx uHctpykuuii (WI — work instruction);

COBMECTUMOCTh C IpyruMu BbintosiHsieMbiME 3aauamu (SIMOPS / MOPO);

HEOOXOJIUMOCTh BHECEHHSI TIOMPABOK WM HUCKJIIOYEHUNW B CYIIECTBYIOIIUE
npoueaypbl co croponsl MeHemxkMeHTa kommannu (MOC — management of
change).

SIMOPS — simultaneous operations (0 JHOBpEMEHHBIE OTIEPAITIH);
MOPO — matrix of permitted operations (MaTpuiia I0MyCTUMBIX OJTHOBPEMEHHBIX

oreparuii);

HGHOCpe,Z[CTBeHHO IIepca BBIIOJJHCHHUCM 3aJa4d, KOraa 0e30macHOCTh OLCHCHA "

MephbI YIIpaBJIeHHs 0€30MaCHOCTHIO MPUHSATHI, TPOU3BOIUTCS:

COBEILlaHUE BCErO MEepCOHala, MPHUBJICYECHHOIO K BBINOJHEHUIO 3aaauu (toolbox
meeting);

ecii HeoOX0IMMO, BBITIOJIHAETCS poueaypa 0nokupoBanus-onosemenus (LOTO
— lockout / tagout);

ecnu Heobxoaumo, oopMIIsieTcs: TOMyCK K BbimosHeHnt0 paboTel (PTW — permit
to work).

PTW — nomyck k paboTe, mpeacTaBisieT cOOOW YEK-JIHUCT, TEpeUecstomuii

CpelcTBa M METOJAbl OECHEYEeHHs OE€30MacCHOCTH, a TaKXKe YCIOBHUS, B KOTOPBIX
BBITIOJIHSIETCST pa0OTON. Xopouieil MpakTUKOM SIBISETCA MOANUCAHUE JHCTa BCEMHU
JUIaMH, ydacTByromuMu B padote. PTW pacnpoctpaHsieTcss Ha CIEIYIOIIUE BUIbI
paboT: orHeBble pabOTHI, paboTa Ha BBHICOTE, paboTa B 3aMKHYTOM MOMEILIEHUH, paboTa
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C DJIEKTPO 00OPYIOBaHUEM U APYTHE BUILI padoT, TpeOyromue aomycka corinacHo CYb
KOMITaHUH.
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Puc. 1. Aneopumm ¢pynxyuonuposanus CYb komnanuu npu 8vinoiHenuu pabom Ha cyoue

[Tponiecc upeHTUUKAIIMA OMACHOCTEH M OIIEHKM PHUCKOB MOJPOOHO OMHUCAH B
pekoMeHaanuax [3, 3].

OtnenpHbiM  dTanoM  dopmanuzanuu  sBiasgercs JSA  (modTamHbll  aHANMM3
Oe3omacHocT paboThl). Eciam oreHka pHUCKOB JOJDKHA MPOM3BOJUTCS ISl BCEX
MOTEHIIMAIBHO OMacHbIX padboT To JSA MNPOBOAUTCS TOJIBKO JJIsi CJIOXKHBIX pPadoT,
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COCTOSIIIIUX M3 HECKOJIbKMX 3TaroB, JH00 padoT B KOTOpPbIE MOTYT OBITh BOBJICUECHBI
HECKOJIbKO TPYIII JIIO/IEH.

[Tpu »TOM, eciu LEeNbl0 OLIEHKU PUCKOB SIBIAETCS pa3paboTka Mep MO CHUYKEHUIO
CYIIECTBYIOILIETO YpPOBHS pPHUCKA, TO B clyyae IOATAMHOW OIEHKH Oe30IacHOCTH,
3ajjaueil ABNSETCS Pa3paboTKa MUHUMAIBbHO-HEOOXOAMMBIX Mep IO 00ecreueHHIO
0e30macHOCTH B IIpoliecce paboTHI.

B kauecTBe mpumepa pacCMOTPUM IOAITAMHYIO OLEHKY 0€30MacHOCTH aBapUHHON
OyKkcupoBKH (Tabnuma 1).

Tabauya 1. [loomanuas oyenka 6e3onacnocmu onepayuu a8aputinou 6yKcuposku
JOB SAFETY ANALYSIS

EMERGENCY TOWING

Vessel: Date Next review due Task
Number

M/V Mariner 01-Jan-13 01-Jan-14 001

Analysis made by: Task Description Department

Chief Officer Emergency towing Deck

John Mate

Personal Protective Equipment Required or Recommended

For mooring team: hard hat, safety footwear with non-slip soles and steel toe caps, safety glasses,
coverall, rigger’s gloves, inflatable life vests.

Sequence of basic job Potential Hazards Recommended action or
steps procedure
1. Request Assistance | Poor communication Define VHF working
Establish can cause channel for the operation.
communication misunderstanding Perform the radio check
with towing vessel, | l€ading to damage to
agree on towing vessels
scheme, speed,
course and
emergency plan
2. Captains of both Vessels could be Possible changes to weather
vessels define damaged and towing conditions shall be checked
suitable speed and | line ruptured due to in due time before operation
heading vessels excessive started
motion against each Define the most suitable
other

course and speed with
regard to prevailing weather
conditions

Heading should be chosen
to avoid in-water
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obstructions and allow a
steady course to be
maintained

3. Preparation for
towing and meeting
with personnel

Single or multiple
injuries, collision due to
wrong understanding of
operations sequence and
procedures, as well as
due to lack of
communication

Hold tool box meeting with
all personnel involved in
the task and go through the
towing procedure and
relating RA & JSA

Ensure that each involved
knows and understands the
character of operation,
duties in normal and
emergency situations and
aware of hazards

4. Approaching
maneuver by one of
the vessels

Collision with all
corresponding
consequences

Single or multiple
injuries

Communication to be
established and tested
between all parties

Broadcast safety message
on VHF ch. 16 to inform
vessels in vicinity about
planned operations

Roles designated: one
vessel keeps course and
speed, another approaching
on agreed distance

Backup systems for steering
and propulsion systems are
running or stand by

Proper manning on the
bridge, deck ,engine room
1s ensured

5. Sending messenger
line

Personnel injury due to
incorrect usage of a
Line Throwing Device
(LTD)

Fail to get the target by
LTD due to unskilled
use

Mooring / towing
arrangement (whatever
required for particular
operation) is tested and
ready for use

Personnel trained in use of
LTD

Ensure that proper PPE is in
use : hard hat, gloves,
coverall, safety shoes,
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safety glasses, inflatable life
vest

6. Picking up and Personnel injury Always keep an eye on the
connecting towing deployed towing line to be

: Entangling with towing et
line sure that it is not too slack

line
Towing line and
messengers should be
floating type to avoid
entangling with ship
propeller

Self-disconnecting of
the towing line while
picking up/deploying

All connections and knots
must be double checked
before deploying and after
fastening

All necessary PPE must be
n use

As soon as towing lineis
secured put on
corresponding COLREG
shapes and lights

7. Getting underway | Breaking the towing Before start towing make
line sure that there’re nobody in
vicinity of towing hook or
bollards

Start towing slowly, gently
increasing pulling power,
avoiding sharp jerks

Personnel injury

Takum oOpazoM ¢dopma MOITAMHOM OIEHKH O€30MacHOCTH PaldOThl SBISICTCS
aTbTEPHATUBOW, a B  HEKOTOTPHIX  CIOydasxX  JOMOJHEHHUEM, K  IIMPOKO
pacnpoCTpaHEHHBIM YEK-JIMCTaM, JIOMyCKaM K paboTaMm U OIleHKe PHUCKOB. [lose3Hbii
addexkr JSA 3akmrouaercs B TOM, YTOOBI ONECHEYUTh IIEPCOHAT HEOOXOIUMOM
uH(popmalme 0 BBIMOJHAEMON 3ajade: MOPSAOK BBIMOJTHEHHUS pPa0dOThI, BO3MOKHBIE
OTTACHOCTH, a TAK)KE METOJIbI YMCHBIIICHHSI BO3JACHCTBHUS U UCKITIOUCHHUS OMTAaCHOCTEH.

Cornacio OGP (International Association of Oiland Gas Producers) onucanubiii
noaxoj peanusyercss Ha ocHoBe mpuHiuna Plan-Do-Check-Act u nmpemycmarpuBaer
MTOCTOSTHHYIO aJIallTalliI0 CHCTEMBI OIICHKH O€30MaCHOCTH K U3MEHSIOITUMCS Y CIIOBHSIM.

Cy1liecTBEHHBIM  HEJOCTaTKOM  CYIIECTBYIOIIEH CHCTEMbl 0€30MacHOCTH BO
MHOTOM SIBJIICTCS YHCTO MHTYUTBHBINA T0JIX0JI, OCHOBAHHBIN TOJBKO HA JTMYHOM OIIBITE
CyIOBOTO TiepcoHaja. B psme omepamuii Takux Kak OYKCHPOBKA, IITOPMOBAHME,
OyHKEpOBKa M TpUEM CHAOXXEHHS Ha XOJy, NHHAMHYECKOE IO3UIIMOHUPOBAHUE, B
CUTYaIMsIX, KOTJa 33J]a4il BBITIOJHSIOTCS B YCJIOBHSX MPEIAEIHHO TOMYyCTUMOTO PUCKa,
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MOSIBIISIETCS TaK)Ke HEOOXOJAMMOCTh B aHAIM3€ BIUSHUS OTKA30B Ha PabOTy CHCTEMBI
(failure modes and effects analyses) u mnpuMeHEHWHM WHXEHEPHBIX PACUETOB U
TIOCTIEAYIONICH HMHTErpallid MX B CUCTEMY OIICHKH PHUCKOB M OOpPTOBBIE CHCTEMBI
MHPOPMAITMOHHON TOJJCPKKHA, B TOM YHCIE METOJaMH OTKa30-yCTOWYMBOTO

ynpasienus (fault to lerant control). B wactHocTH Takoi 1Moaxo1 MIPpUMEHEH B paboTax
[2, 4, 8].

BbiBOABI M NEPCHEKTUBA JaJIbHelIe padoThl 0 JAHHOMY HAINIPABJIEHUIO

B pabote mpuBeneHa cTpykTypHas cxema (OpMallbHOM OIIEHKH Oe30MacHOCTH
CYILIECTBYIOIINX Y HOBBIX 3aJ1a4 JUIsl CyJIHA.

[lokazana modsTamHas oOIleHKa Oe30macHOCTH pPadOTHl HAa MpPHUMEpE OMepaluu
aBapuiHON OYKCHPOBKH.

IloguepkHEeM, YTO TNPHUMEHEHWE HWHIXKEHEPHBIX PAaCUETOB M MX IMOCIEAYIOUIEN
UHTETpallM B CHCTEMY OLIEHKM PHUCKOB M OOpTOBBIE CHUCTEMBI HH(DOPMAIIMOHHON
MOJJIEPKKU  SIBJSIETCS HEOOXOJUMBIM TMPU  BBIIOJIHEHUH pPabOT Ha MPenesbHO
JOILyCTUMOM YPOBHE PUCKA.
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