Command Dictionary -- OUTFLOW

AR

OUTFLOW [(tanklist)] [Isdraft [, loaddraft]] [/REG: reg] [/HULL: hullname]

[/BOTtom: tankl[: areal [..., tankn [:arean]]] [/CAPture:caplist]

[/LENgth:length] [/BReadth:breadth] [/DEPth:depth] [/SPGR[:density]]

[/PERM[: permeability]] [/DWG:weight] [/NBHD:n] [/OVER:pressure]

[/STOP] [/SKIP] [/LOG[:lodfile]
Measures compliance with MARPOL 73/78 Annex 1 regulation 12A as amended by
MEPC.141(54) protecting against oil fuel tank outflow or Annex 1 regulation 23
protecting against oil cargo outflow using probabilistic methods (requires the AF
module).

KRR T, fERSRMNE MEPC.141(54)1& 1T i1 MARPOL 73/78 Annex 1
regulation 12A, 5 [2T 57 I BRMAGHE T, 50 i Annex 1 regulation 23, FiE 5B
PRI E SR (FFE AF B

SHH

(tanklist)
The list of oil tanks used in connection with propulsion and auxiliary machinery (see reg
12A.3.1) or located in the cargo block length (see reg 23.4.2). A tank name may end
in an asterisk to include all tanks whose names have the same beginning. If omitted,
the current tank selection is used. If none, reg 12A assumes all tanks with contents
"DIESEL OIL" or "FUEL OIL", and reg 23 assumes all "OIL" and alternate petroleum "@
temperature" tanks.

e sl B AL (W reg 12A.3.1) AESA T HRYIX B (. reg 23.4.2) AR SIR . =4
DA BRIR D 2 TR R T A M = . W a g, WME A S h e = . A 4uiie
%=, reg 12A BRI AAEEY) T N"DIESEL OIL" 5{"FUEL OIL"HI T A G, 1 reg 23 BRI ITE
fe"OIL"B 5 '@ temperature"fit

Isdraft
The molded midship lightship draft (see reg 12A.3.3, ignored for reg 23).If omitted, the
LCF draft as currently loaded is assumed.

FHHNER ALz K (W, reg 12A.3.3, XIT reg 23 WZRE) o GRAHE, TERIA A 2RI T 1)
LCF 17K

loaddraft
The molded load line draft at mid-length of the summer freeboard draft waterline (see
reg 12A.3.2 or 23.2.1). If omitted, the LCF draft as currently loaded is assumed.

HEFELPAAZK (W reg 12A.3.2 5 reg 23.2.1) . WURAE, WHEE AUETREE T
[¥) LCF 1z 7K,

/REG:reg
Specifies the regulation to apply, either:

e M BRE, B
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12A - oil fuel outflow (default);

12A BRI CBRIAD

23- oil cargo outflow for normal oil tankers;

2305 3 A B VR VA«

23C - oil cargo outflow for eligible combination carriers (see reg 23.3.1).
23C -IREG MR PR (W reg 23.3.1)

/HULL:hullname
Specifies the hull part name. The default is HULL or (if absent) the first displacer part.

TREMASE TR A FR . BN HULL, sk,  MIHEE — A HEKCE TR AR,

/BOTTOM:tankl[:areall...,tankn[:arean]]
Specifies the oil fuel tanks considered to bound the hull's bottom shell; if omitted, those
tanks which touch the hull's bottom shell are assumed. Each listed tank may include its
maximum horizontal projected area; if omitted, the area of the trapezoid projected
by the portmost and starboardmost points from the tank's bottom to height Hw at
each longitudinal location is used (see reg 12A.11.5.3.3).

Fa 8 5 AR R IE A AR s SR mE, TIMEE 9 A Akl s SR B AR 2 BN B HE AR = mT 6
B A KBTI n A w158 FH A6 = 10 5 A0 R R B A R 1) R B e S5 7R AN A ) o L 1)
=, TR REERZ IR (I reg 12A.11.5.3.3) .

/CAPTURE:caplist
Specifies the oil tanks bounded below by non-oil tanks (see reg 12A.11.5.4 or 23.7.4). If
omitted, outflow from an oil tank may be captured by any non-oil tank which
intersects its horizontal bounding rectangle with a lower tank bottom.

o MuiERE AR A (W reg 12A.11.5.4 5% reg 23.7.4) . WIHAEWE, AT RS
TRBVEATACFHE L A5 M AR A AE HAR R SE AR ARl A -

/LENGTH:length

Specifies the effective vessel length (see reg 12A.3.9 or 23.2.6).If omitted, 96% of the
waterplane length at 85% of the least molded depth to the deck edge is assumed.

TR EMFE K E (W reg 12A.3.9 5 reg 23.2.6) . WIRAENE, T E AL F /N EIE
85%KL 1] 96%[11 /K £k K- .

/BREADTH:breadth
Specifies the molded midship breadth if a ship has a metal shell, else the full midship
breadth (see reg 12A.3.10 or 23.3.2). If omitted, the maximum overall breadth is
assumed.

i e P A AL e, AR A R S R (W reg 12A.3.10 2R reg 23.3.2) . WA, N
fBE R KA TE -

/DEPTH:depth
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Specifies the molded depth at mid-length of the highest deck reached by watertight
transverse bulkheads other than aft peak bulkheads (see reg 12A.3.8 or 23.2.5). If
omitted, the midship deck edge depth is assumed. Note the hull part requires a deck
edge marking.

TR BRI RN BE Iy AN R AR 8 M mh B i 21 1 5 v AR (UL reg 12A.3.8 5K reg
23.2.5) o WRAEME, WHESE M FBRIDGIRE . EE: REPRILLMILR.

/SPGR [:density]
Specifies the nominal density in all oil tanks; the default is 1.0 specific gravity (see reg
12A.11.2.3 or 23.4.4). If omitted, the current density in each oil tank is used and must
range between 0 and 70 "API.

TR T AR, BIALE N 1.0 (I reg 12A.11.2.3 & reg 23.4.4) . WIHREHE,
AL RS AS )  HT % B, JF B L JirE 1-70 °APLZH .

/PERM [:permeability]
Specifies the nominal permeability for all oil tanks; the default is 0.99 (see reg
12A.11.2.4 or 23.4.5). If omitted, the current permeability for each oil tank is used.

e A MR BEER, BN 0.99 (W reg 12A.11.2.4 5 reg 23.4.5) . WIHEEME, ¥
AR E YRR,

/DWT:weight
Specifies the total deadweight at summer load line draft, which also overrides cargo
oil tank densities (see reg 23.4.4). If omitted, the weight of the oil tank list at 98% filling is
used.

TR R B HELOKNEEER, XKERIOIEHE (Wreg23.4.4) . WEREW, KM
A E 98% e A B .

/NBHD:n
Specifies the number of evenly-spaced longitudinal bulkheads inside oil cargo tank
(see reg 23.3.2 and 23.6). If omitted, no bulkheads are assumed. Note "the minimum
distance from the ship's side to the outer longitudinal bulkhead of the tank" cannot be
precisely determined without details of the bulkhead geometry, so is estimated as
minimum distance to the tank wall added to the width of the tank divided by one plus
the number of bulkheads (if any).

a5 SRR P A e EE R (W reg 23.3.2 X reg 23.6) . WA, NWHEE AEE R
BE, TR ARG S AN S AR BE ) e NS A M BEAT B VRS A RedE R, HLAL
A AP EIAGR/NERE, SREWHERLL (Q+HEEERE) KIMEZA.
/OVER [:pressure]

Specifies overpressure (in current weight units divided by length units squared) for oil

cargo tanks fitted to an inert gas system; the default is the minimum 5 kPa allowed
(see reg 23.7.3.2). If omitted, then no overpressure is applied.

i€ HAE SR RGAR AL B AR TS R CHRTE 2 R ALRR DK BRI ) o BRI BN
5 5kPa (W reg 23.7.3.2) . MHBEmE, WLATTEE.
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/STOP
Stops compliance processing as soon as overall success or failure is determined.

— ELAT L5 R R AT TR, S IR

/SKIP
Skips consideration of geometry qualifications for shell closeness when measuring
compliance (except for identifying bottom tanks if the /BOTTOM parameter was not
included).

200 & R PERT, Bkid A T K AT BR H 2 E R R (B TR =R s], R EEES
/BOTTOM ZH)iE)

/LOG [:lodfile]
Logs full calculation details to logfile; the default is "OUTFLOW.LOG".

SRR T 54075 2145 € H SOk BRAY"OUTFLOW.LOG" X .
Operation
BAE
All provisions of MARPOL regulations 12A and 23 regarding oil tank protection are

verified except paragraphs 12A.9, 12A.10, and 23.11, which pertain to piping valves
and suction wells. Two tables are normally produced:

MARPOL My 12A Fl 23 S&T MM ORI BT 23k &0 ol Ak SEGUE, BR T &7 12A.9,
12A.10 A 23.11 H & T RAR DI E SR o 3l A AN R4

(1) The Shell Distance table reports any oil tanks closer to the hull shell than the
minimum distances required by regs 12A.6-8 or by 23.3.2 for deadweight less than
5000 MT. If no tanks are too close, then vessel compliance has succeeded, and the
second table results are superfluous (but are shown anyway unless the /STOP
parameter was included). The Shell Distance table also reports tanks that do not
border the hull shell but are too close for maintenance and inspection according to
reg 12A.11.8. Since computing these geometry qualifications can be
time-consuming, they can be skipped by including the /SKIP parameter and
specifying /BOTTOM tanks.

L MFe ek, EmEEMAEIRES/NT reg 12A.6-8 ZORMAR, FIEE & /NT 5000
AN reqg 23.3.2 RESRAMAL. WURBEA R ELIT, MMM ESR, KRS — A RKER
MEZ RN ERSER, BRIFCE TZH/STOP) . MiREERB SR reg 12A.11.8
MIEDSR, A ABEEARE M ohe, (BB BN T 4Ed A S PR AR AR = . T AT IR L &
IRFERS, B LAnf U H 2 40/SKIP Bhid, I H$52/BOTTOM it = .

(2) The Probable Outflow table reports values for each oil tank according to the
accidental oil outflow performance standard specified by reg 12A.11 or by 23.3.1 for
at least 5000 MT deadweight. Outflow is calculated separately for side damage,
bottom damage at zero tide, and bottom damage at minus 2.5 m tide, then
combined into an overall mean oil outflow parameter using the rule:
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2) BERERR, EIRYE reg 12A.11 FFRUE (AL RSN Ah BRI A0 225K, i BNl AR K4,
X F R T4 5000 A E & WM Z M reg 23.3.1 WP EORRE « BEFRA ILACHN,
Om Ji% IR ARBIAL, -2.5m WY AR AR, 0 AT JSL 5, ARJA 6 AT DA U7 R R AL )
ISE SOk

Om=0.4*0Oms+0.6* (0.7* Omb0 + 0.3 * Omb2.5)

These values are shown in the Probable Outflow table as non-dimensional
percentages of the total capacity of all oil tanks at 98% filing (see reg 12A.3.13 or
23.4.4), with subtotals for each row and column. Bottom outflow may be reduced by a
factor of 60% for certain oil tanks captured by non-oil compartments, which can be
overridden using the /CAPTURE parameter. The total mean oil outflow parameter is
assessed by comparison with a success criterion which ranges between 1.0% and 2.1%
depending upon total oil tank capacity.

XL HE RN EME R E IR T, (E RN AR 98% R I MM A M LK E ot (I reg
12A.3.13 5 reg 23.4.4) , [FWEAT ARSI &A /T TSR A AT LA R 53T 3] 60%,
XA TR AG T i S AR AR IE R, X RETEH S E/CAPTURE & & . & 135 i 24k
Sl I 5 — AN AR AT S AT LR TSR K, AR A S AR AR R AN, BUEAE 1.0% A
2.1%2 [,

Following table presentations, overall regulation compliance and reason for success
or failure is reported. Note that an oil fuel tank list succeeds immediately if its total
capacity is less than 600 cu.m and fails immediately if any individual tank capacity
exceeds 2500 cu.m, but in either case the full table calculations are presented unless
the /STOP parameter was included.

FERM G, KR SRR MVE R 55, RHJRR . EE: R E /N T 600 377K,
DUPR G 25 21 R S SL B L R A SRAT AT ARSZ I A AR A KT 2500 SLT5K, W THARE ST RAN
TR IXFME LA 2 R e BT E AR, BRARMER 7 Z8/STOP.

Additional calculation details may be sent to a log file by including the /LOG
parameter.

WO E AT REE 2 H/LOG B E] log X AIFH

Some of regulation 12A and 23's definitions allow multiple interpretations or may
depend on information not available to the program. For example, reg 12A.11.2.4
states that oil fuel tank permeabilities "shall be taken as 0.99, unless proven otherwise" -
so the OUTFLOW command uses the current oil fuel tank permeabilities, but allows this
default to be overridden by 0.99 (or as specified) using the /PERM parameter. In other
cases, reasonable default behavior is provided which can be likewise overridden
using optional parameters such as /LENGTH, /BREADTH, /DEPTH, /SPGR, etc. Note that
shell closeness is measured at right angles to the shell at each longitudinal location as
shown by figure 2 for reg 12A.8, regardless of ambiguous wording in reg 12A.6.
Measurements that reference the side shell stop at each component's deck edge
marking, or if none, the midship depth set by the /DEPTH parameter.

— L6 12A FI 23 FUVE 18 ARV 2 AR B TRE P A SR A . i, reg 12A.11.2.4
TR BRIAR 72 IE R “ R 0.99, FRIEFIMER” - A4 OUTFLOW fii i M RTA A 12E
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K, (HRW RV H/PERM S48 55 1% BME N 0.99 (Ei54MEE) o HABEA T, HAhEIA
SRR RE AT S R AR N AT IR S 8047 25, 41 0/LENGTH, /BREADTH, /DEPTH, /SPGR, £5%&, &
AR reg 12A.8 3% 2, At 5EE 25 1 S B RN YA 47 B 272 0 BLEE B, i A KH reg 12A.6,
HHBOR 2 o S5 M58 1IN B AE 45 IR TR AN AR A i b, Wnise, WHE Ik
/DEPTH Z¥(% B IR IR .

Display Output

TR

If present, the Shell Distance table lists all oil tanks whose inset distance from the hull
shell fails regulation provisions 12A.6, 12A.7, 12A.8, 12A.11.8, or length fails 23.3.2. Table
columns are the tank name, inset direction (either "Side" or "Bottom", or distance for
reg 23), minimum inset distance found (or tank length for reg 23), required inset value,
percentage achieved, and the regulation provision which failed. There may be
multiple lines for the same tank if it fails multiple provisions. The minimum inset distances
for any tank in both the side and bottom directions are also reported.

W I, AEFEER R RS T A IR AR S AT S RIS 12A.6, 12A.7, 12A.8, 12A.11.8 FilE sk
FEANH VG 23.3.2 FE e . RIFITUKR ORI =E %, ME L ("Side" B "Bottom", X}
reg 23 M & 2ffiE) , &/MRAEE Gfreg23 MEelEKE) , MEMmAES, K31
B, EAFFEWAMTE . R - MEEAFFEZOE, MBI ZITEREER. Fffe
Fil BT N = A R A R A RS O 17 ) B /N N B S

If present, the Probable Outflow table summarizes mean outflow calculations for all olil
tanks. Table columns are tank name, probability of side damage, side outflow
percentage (same as the tank capacity as a percentage of total oil fuel tank
capacity), mean side outflow percentage (product of the previous two columns),
probability of bottom damage times any capture factor (marked with an asterisk if the
60% capture factor was applied), bottom outflow percentage at zero tide, mean
bottom outflow percentage at zero tide (product of the previous two columns),
bottom outflow percentage at -2.5 m tide, mean bottom outflow percentage at -2.5
m tide, and the tank's composite mean outflow percentage (40% side, 42% bottom at
zero tide, and 18% bottom at -2.5 m tide). Subtotals are reported for all mean outflow
columns.

AR SR B, R R R R 5 T T A SR A T S A R R ISR DO = 4 TL D,
AP E S GERT AN T ERERE 2, TR ot GRrMsIRseiR) , JEE
AN 3 3 DME AT 47 98 R 2 CAn SR Al R B 60%, WIFRICIY*) , Om #1W IN EHBGE R (1 70 L
Om i %7 W1 1 P JER AR I 11 73 b CRTPI AR, -2.5m il I G lvat it 19 70 B, -2.5m
BT JE AR IR 7 B, AR IR G T BRI 1 0 e (A0% LI, 42%79 Om 1% JEE T, 18%
N-2.5m WD o BT T RIS N

Overall regulation compliance is reported along with the effective cause for success
or failure.

T SRR A IR ARENE, DA Rl R T S B S Ao

Nondisplay Output
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B

none.

y
Examples

B

Measuring compliance for all DIESEL and FUEL OIL tanks at lightship draft 5:
THREHAENZ K B KIS (1) S AR 2 75 I M 225K

OUTFLOW 5
Measuring for tank names beginning FO and DO, stopping as soon as possible:
THELL FO 1 DO JT 3k A %2 15 ARG 2K, A5 Ja RS 1k Tt 5

OUTFLOW (FO*,DO*) 5 /STOP
Measuring using captured tanks FODT* and FOSET.P, logging to OUTFLOW.LOG:
THEI 58 FODT* Al FOSET.P JRARIERARMAE, Jfid* %] OUTFLOW.LOG:

OUTFLOW 5 /CAP:"FODT*,FOSET.P" /LOG

Measuring for load draft 7, none captured, spgr 1.0, and permeability 0.99:
THEI B REEREK N 7 K, CIRARERA S, WEDy 1.0, BiE= 0.99:
OUTFLOW 5, 7 /CAP /SPGR /PERM
Measuring for length 100 and breadth 20, skipping shell distance tests:
THELI 25 FE AT 100 KM FE 20 oK, ki i 7o bR 2 AS Il -
OUTFLOW 5 /LEN:100 /BR:20 /SKIP
Measuring cargo oil compliance for 10000 MT deadweight and 2 bulkheads per tank:
TR IRMHIVEE R, THHEE 5 10000 AMi#FEE, JHFHBMEES 2 MakE:
OUTFLOW /REG:23 /DWT:10000 /NBHD:2

Measuring combination carrier compliance including 5 kPa overpressure:
THER S DU DB R 5 I ARV K, BN B B AL SkPa i -

OUTFLOW /REG:23C /OVER
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