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A method to compute the close-quarters situation of ships
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Abstract

The close-quarters situation is the presage of ships collision. To prevent the collision is
to preclude the close-quarters situation. A concept of CQA (Close-Quarters Approaching)
and TCPA (Time of CQA) with a mathematics processing method on the basis of ship
manoeuvrability and turning circle are introduced in this paper. It can explicit point out own
ship’s position of the close-quarters situation by the CQA and TCQA. With some calculating
and simulation examples, the CQA method is examined and helpful for the navigator to

quantify and evaluate the situation of close-quarters.
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The Phrase Finder, http://www.phrases.org.uk/meanings/close-quarters.html. ; Wikipedia the free
encyclopedia, Close Quarters Battle, http://en.wikipedia.org/, 2009.

The Australian Transport Safety Bureau, Maritime Safety Investigation Report - Final Close quarters
between Blossom Forever & Pearl Prosperity (Occurrence No.59)1994,
http://atsb.gov.au/publications/investigation_reports/ , 2009.

MAIB Report No.9/2007, Report on the investigation of the close-quarters situation between the ro-ro
passenger ferry Maersk Dover the tanker Apollonia and the container vessel Maersk Vancouver in the
Dover Strait on 17 October 2006, Marine Accident Investigation Branch, Southampton,U.K., 2007.
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4 MAIB Report No.17/2005, Report on the investigation of the collision between Hyundai Dominion and
Sky Hope in the East China sea 21 June 2004, Marine Accident Investigation Branch, Southampton,U.K.,
2005.
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Ao TR A
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2.0 916.5 764.5 676.0 630.6

R Wit %’!,TRC =Lc)

13



Lﬁ EIE R Rt
|7 (Feb 2012)

RS 2] Xo= 000°- 270°= 90° » AIATIE >[I (3)HFHHRE Lo =112m
N

I,yﬂjﬁ . (S2=15.8 ~ Xc=90 ~ B=45)

CA) 5 0.dmin S T EETHEAE CQA VIR « A VG
CQA = 0.08 ! » G4 195 0. Tmin Py 4 % 6 (Re=Le=112m) % CQA =0.106
EIFG > 4257 0.2min 5% % At 75 CQA 1L 1.2 min .1 0.464 3 > = CQA X[JE%
e i

XX”E'Y# PJQ’~ EJZJL /:E[Li"‘&tt" _LA;(H‘ Rc =Lc l/EJZi’ [E[ "._. EJ Rc<LchS' Rc>Lc I/EJZﬁ

i FEUAE R TR #1917 0.6min. %) < 112m [/Efﬁ 1.2min I'] FEI55F] > 112m
[/EJZIL EaEll yf'l CQA>0.464 Ejf?"ﬂpf pUf Y TRREERe — AT Le o

FPEET ALY CQA FHETTE 90 EIEUH(L. 92mln)ﬁ”[ﬁfﬂﬁ”ﬁk£(Rc) o S e
fiRe = Le rx’leﬂpfﬁ R VR B CQA=0.464 1/ > RyAfviR | BHEEED 111.9m > fydf
sEE T CQA=0.5 I - JIIE R L

A FBAPIY A 7 7 CQA=0464 38T [FL1/ S » Ryffitkiseey o it
Le(teis)ffiss 5 CQA MU IRl » 9 Bl 5 CQA=0.5 3L » fliabyived
@ﬁ[gﬁ,ﬁ?@%;ﬁu » A gL W) 2 SREAY CQA -

907% T ¥ AE' 1 T [il CQA™ Ity Fy i e [
(Buck Carrier)

700

1

o DN

PSS
Coem

000204600809101.112141.61.82.0
AR ] /min

' I CQA T S I Ry FELEERG [

14



Journal of Taiwan Maritime Safety and Security Studies

Vol 3, No 1
2. PRI - T AR 5 CoA
ESSORIN [ﬁjlﬁﬁi[ﬁjﬁf\ FIpY CQA(S1=S2)
Xe CQA/E! CQA/Advance [NEf
Container Buck VLCC Con/561m | Buck/610m | VLCC/1010m
15 0.175 0.177 0.32 0.578 0.537 0.587
30 0.234 0.247 0.432 0.773 0.750 0.792
45 0.293 0.31 0.531 0.967 0.941 0.974
60 0.345 0.367 0.625 1.139 1.114 1.146
75 0.391 0.42 0.7 1.291 1.275 1.284
90 0.425 0.464 0.772 1.403 1.409 1.416
105 0.429 0.496 0.827 1.416 1.506 1.516
120 0.453 0.513 0.867 1.496 1.558 1.59
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