Command Dictionary -- LIMITS

AR

LIMits [(n)] type [[c1] anglel [[c2] angle2 [[c3] angled]]] <|=]|> minmax
Defines a required righting arm characteristic for a stability criterion.

IRFEFAVEREAE, SRR BN R JE B BUE R

LIMits [(n)] OFF
Deletes the nth limit, or all limits if (n) is omitted.

MIBRSE n ANPRAE AT, BRI A IR E 2 AF -

LIMits [(n)] [REPort]
Displays one or all limits. If REPORT is omitted, display is to the screen only.

R ANEOITA B E . RS REPORT, A2 i s bR JE 26 F

LIMits AREA: DEGrees | RADians
Sets the default unit of area for use in limits (see "Area Units" below).

BOE R E KA R IR AL (&R R 1 " Area Units™) .

LIMits Tltle description
Changes the title description for the stability criterion.

SRS AR A VR PR A i A
S8

(n)
The number of the limit to be defined or displayed; 1 < n < 99. Note that only 20
limits may be simultaneously defined, and only 9 may be shown in MAXVCG reports.

E CHCERBRE R ECE, 1 < n < 99, AR E X 20 PMREFM, /£ MAXVCG i
% REoR 9 MIRE K.

type
The limit type may be one of the following:

PR E 2 A T LON R IR SR

[ABSolute]ANGle, [ABSolute] AREA[: DEG | RAD],
[RESidual | RESErve] RATIO, [ABSolute] RA, RAR, RASR, RISE,
GM [UPRIGHT], FLOODHT, INCL
cl
The first connecting word may be one of the following:

S AME AT DU R I3 .
AT, @, FROM, BETWEEN

c2
The second connecting word may be one of the following:

S AR AT DO N A
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TO, OR, AND

c3
The third connecting word may be one of the following:

BEAERAA T LU R
OR, TO, AT, @, RANGE

anglel, angle2, angle3
These may take any of the following forms:

FBET LR AL R T )T 2K

angle for the given angle value relative to the initial heel (up to 8 different allowed);
X TG A A (R R 8 MAFME .

ABSolute angle for the given angle value from zero heel (upright);

AR TR O B2 CIEVR) HZE% i

MAX for the angle of maximum righting arm (residual except in ABS RA and RISE
types);

BRI K AL

MAXO for angle of maximum absolute righting arm (cannot be used with residual
MAX);

FE 1 A K A CRBES Residual MAX AR

FLD for the angle of downflooding (same as FLOOD or CRT);

BEK R AAE.  CRidr4 FLOOD Al CRT M)

[N%]DI for n% (default=100%) of the deck immersion angle (respecting any margin);
N% ORI A CERRIRA 2, BRINN 100%I27K) »

[N%]DIO0 for n% (default=100%) of the deck immersion angle (ignoring margin);

N% BRI A R CRIRIR A ) .

n%FB for the angle of N% minimum upright freeboard immersion (ignoring margin);
IEFEIRES N N HRR I B ML (BBSIR AL .

HF for the angle of half the minimum freeboard immersion (same as "50%FB");
BANTRE—F (50%) R M E CRI"50%FB F#IA]D .

EQUIl for the angle of equilibrium (the "first intercept");

A CGE— DR S

EQUO for the angle of equilibrium disregarding any external heeling or trimming
moment.
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AT R AR, R AT AR AN I AR T AT AT

N%EQUPIus for n% (range=100%-300%) of the equilibrium angle;

N HI-FH5 M L

RAO for the angle of vanishing righting arm (the "second intercept”);
SIRIVEH R BEoADZRD .

RAOQO for the angle of vanishing absolute righting arm;

V5 Ao T O R AR

HRAO for the angle halfway between EQUIL and RAQ;

VA 5 A S DR 0 K AR TR R T A

PRE for the pre-roll heel angle (just before HEEL=*-ROLL or *+® command was done);
TERERE A Z A (R RR A (WIHAAT HEEL=*-ROLL B*+ AR HIMA) -

ROLL for the ROLL angle relative to the angle of equilibrium and in the direction
opposite to the direction of the heeling moment (or, if no heeling moment, opposite to
the direction of equilibrium list; or if no list, opposite to the direction of heel angle
progression; or if no heel angle progression, to port).

R A RARN PR RE B AR A, T R SRR AR S CAn SRR U3, ST aa R
M ettt WSRO MM HE I, WONARD .

mMinMax
The minimum (or maximum) limit value. Must be non-zero except for ANGLE, INCL and
FLOODHT limit types.

B/ (B R FREME, BT ANGLE, INCL #1 FLOODHT [RERA4N, AN 0.

description
A stability criterion description up to 35 characters long.

FaVEREHE R R 52 0 35 74

Note: A "stability criterion" is considered to be composed of one or more limits
pertaining to various aspects of the righting and heeling arm curves.

Rt & A B AMRE R, T SEER A T RIR AR 2k

Operation

B
If a limit specification is given, the nth limit is defined (or redefined). If (n) is omitted,
then the first available unassigned limit number is used.

WURE LT — MIRE A, IBAHE LEERE LT H n MREFRM . WREWSH n, Bafd
FHARAE 3o 180 18 B 7 RO BRE SR A AT S5
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If the keyword OFF is given instead, then the nth limit is deleted, or all limits are deleted
if (n) is omitted.

UL AR BN St 5] OFF, S AKAMER 25 n ANBRE 261 4 B W S0 n, AR MR BT AT (PR € 26 AF -

A limit specification must begin with a type parameter, which defines the quantity
whose bounds are to be set by the limit. The specification must end with a minmax
value, the value of the boundary. Most of the limit boundaries are minimums; an
exception is the angle at equilibrium, which is always a maximum limit.

PR E 26 1R 3E L LSRR SO In, FRAE 26 AR 52 S AU T Bl 45 R e/ MELBURK
6. IRZIREFMIRERAME, ER T R BR E oK -

The minmax parameter must be immediately preceded by the less than (<), equal (=),
or greater than (>) sign. These signs all have the same effect, so direction is
determined by context.

RKF/MEBAIN LRGBS /M T (<), FF (=), B KT (>)PRER. XERFSHMRMECR,
I3 AT S RIB KSR E

Except for the GM limit, all types involve one to three heel angle specifications. The
angle may either be an explicit number (degrees) or it may be a keyword which
stands for the angle at some feature of the righting arm curve. Preceding each angle
is a connecting word which helps to make the specification more readable.

BT GM BREME, ek 1 A5 3 MU ANSE . AR AT LU IR 10 A 5 AR e LBk
FIARER A B B 2 IR 0 i AR AL DS SRR R S AEBE— ) 2 T PRI & F2 3R] T DA ] 130 55 o
ANGLE LIMITS

The Angle type of limit must involve at least one keyword angle. For example,
i BE IR E /00 e B — A kA . ANGLE. i

LIMIT ANGLE AT MAX > 32
uses "MAX" to stand for the angle at the maximum value of the righting arm. When a
single angle is given, it is measured from zero heel in either direction. Hence this
example can equivalently use ABSOLUTE ANGLE in place of ANGLE or take the more
complete form.

EH"MAX R R B 50 M R A B . e — MR, BERMTFERIRESNER . [F
gt XA AT SR A T2 A AR A, B R EE e B A

LIMIT ANGLE FROM 0 TO MAX > 32
If a third angle is given, it is on equal footing with the second angle: both angles must
equal or exceed the minimum. For example,

R SR =AM, BN AR E T A . A A AL B 20T A B K T R M

LIMIT ANGLE FROM EQUIL TO MAX OR FLD > 27
says that the angle from equilibrium to angle of maximum righting arm must be at
least 27° and the angle from equilibrium to the downflooding angle must be at least
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27°. Of course, the same specification could be accomplished by using two separate
LIMIT commands.

PR VAT R B S B KA R RE R T 27 B2, HONT A m B /K R M KT 27
JEo 2R, UM AN JT (1 LIMIT i & RIE AR R 12 A8

One small difference between the second and third angles becomes apparent only if
angles cannot be identified, such as FLD when there are no active flood points and
RAO when the vessel is self-righting. The second angle must be found to avoid UNDEF
failure, but no warning is given for an unidentified third angle.

A BEERBIAER, 5 M = MR AN ERA 2SR, B0 552K
FLD I, =Rl EZhik BT 08 RAO. aAZii#k 358 /A B LU S i g SURIGG, (B R
VOIS =R, AR ES.

A special case of this command considers for the terminating angle both TIGHT
(weathertight) and normal downflooding points:

T & B — AR IR 10 A2 28 45 A1 B DR XU 25 s AT 132 7K R

LIMIT ANGLE FROM EQUIL TO FLD OR TFLD > angle
where angle is the minimum angle measured from equilibrium at which a flood or a
weathertight point would be immersed.

SRR 2D WP i 3 1 7 BRRU R 8 AR ) B /N

In other forms of the LIMIT ANGLE command, TIGHT points are not considered for the
FLD angle, even at equilibrium, unless the angle range and limit value are zero. For
example,

7Edr4 LIMIT ANGLE it fakt, TIGHT SR BNy FLD e, BDRETEFA A, ks
FEIR I 0. 494

LIMIT ANGLE FROM EQUILTO FLD >0
does consider TIGHT points for the FLD angle; but

IR 5 AR Bt K R A R . (H

LIMIT ANGLE FROM EQUIL TO ABS 50 OR FLD > 20
considers only true downflooding points and ignores TIGHT points.

5 F& FLIE A3 /K R 2208 AU R 5 R

Using the "TO" connective keyword between the terminating angles causes the
greater angle to be controlling. For example,

FELGE S BE P T TO B fiR], 2 (A L BRI f, il

LIMIT ANGLE FROM EQUIL TO ABS 25 TO DIO > 0
requires equilibrium to be prior to 25 degrees unless deck immersion has not yet taken
place, in which case the requirement is for equilibrium to be prior to deck immersion.

PR F AL P17 i 21 25 BRI BN AL (R .
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AREA LIMITS

The AREA limit type requires a minimum area under the righting arm curve between
two angles. If a heeling moment is present, this is the "residual” area below the righting
arm curve and above the heeling arm curve.

AREA T #ESRAY BRI 718 i 28N A A1 EZ 1) i) de /N T AR o W SRAFAE N 0, MK B IR
T LR TR AVEI 3 2 BT R AR XK.

By contrast the "absolute" area (disregarding any heeling moment) can be evaluated
using the ABSOLUTE AREA limit type. Angle keywords EQUO, MAX0, and RAQO always
refer to the absolute righting arm curve, so should generally be used with ABSOLUTE
AREA limits instead of their residual counterparts. For example,

FECZTS,  “isxd” A CRZE EEATA BN Jy D AT LA 26 0f T AR i SR B AT VRl . ARG
7 EQUO. MAXO H1 RAQO #HZ&fe4R4axt IR i 2k, DRIHIE & W 55 40 T AR T v — A
FISEBRME, TARI NI “ =R . Bl

LIMIT ABS AREA FROM EQUO TO MAXO0 > 0.08
assesses the area of the righting arm curve regardless of whether a heeling moment is
present.

PG R R D LRI TR, il R S AFE U .

When three angles are given, the area is from the first angle to the lesser of the second
and third angles. For example:

B E =R, ARG — AR A =AM E RN . Bl

LIMIT AREA FROM ABS 30 TO ABS 40 OR FLD >5.9
does not put any requirement on the area from 30° to the downflooding angle unless
the latter angle is less than 40°

PRAEAE 30 BERIBEK fi M BEEK 40 B (“FHBUNED BmARKT 5.9.

A special case of the area limit specification applies when the boundary is not
constant but varies according to where the maximum righting arm occurs. It requires
two adjacent Limits (using successive limit numbers). For example,

AIF IR A, BIFEE MR R B A A SRR, 2 AR AR IR & . 7
FEA B IIRRE  (fEFIARSB IR ERR S ) o .

LIMIT(1) AREA FROM 0 TO MAX AT 15 > 0.07
LIMIT(2) AREA FROM 0 TO MAX AT 30 > 0.055

The interpretation is that the minimum area from zero to maximum righting arm is 0.07 if
the angle at the maximum falls at or below 15° that it's 0.055 if the angle at the
maximum is above 30° and that it varies linearly between 0.07 and 0.055 when the
angle at maximum is between 15° and 30°. The RA command can combine these two
adjacent limits into a single report line using its /LIMIT: COMBINE subparameter (see the
RA command for details); note MAXVCG doesn't need a combine paramater
because both limits return the same margin.
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IR 5 ATl i A1 P52 281 A2 D 0 b 2 i R ML o A1 FEE P i/ IN TR AR, 7 2 DR 0 il 4 1 e KA s S P2
15 e/ 15 I, THAREKT 0.07. %5 2R 778 2 (M i KAE S A KT 15 R, A
KT 0.055. #5577 ih 4 i) i R AR i i FEAE 15 FEAN 30 B [A]R, AR 22 KT 0.07 #1 0.055
LR . RA dr 2T LMEHIL /LIMIT:  COMBINE 1 Z50KE X 5 A AHAD ) i o & 5 F 31— A
firfean 24T CHRPRAER, B3 RA @) ; EE MAXVCG AFREAGSH, AN
AN VRE R [T [ PRI 1 240

The units of area in the length dimension are either feet or meters, depending on
whether English or meftric units are current. The angle dimension may be either radians
or degrees. This may be specified by including the unit after the AREA keyword and
separated from it by a colon. Unit may be either DEGrees or RADians. If not specified in
this manner, the default angle unit is applied (see below under "Area Units"). For
example

A A A Ay, SR EK, BT 2w FH D a5 il B Ar o A B BRI B
XA PAFE BT AREA JEidid Azt e . ST DR N . R A @ X R e L, &
BRI AL, (BB T " Area Units™) o Jufdl:

LIMIT AREA:RAD FROM 30 TO 40 OR FLD > 0.10

Note: For AREA limits, if the terminating angle comes after RAO, the area will be less
that if it had been taken only to RAO. If the terminating angle (such as FLD) comes far
beyond RAQO, the area could be negative. Therefore, in most cases it is best to include
RAO as one of the terminating angles.

Y TR E, WIRALG AL RAO &, AR /N A4 fZAE RAO 4b. InREA 4L,
FHEAE RAO JRARIZ, ARAMBIRRER . Bk, &HIFEH RAO MOy R AL ML —.

AREA RATIO LIMITS

The ABSOLUTE RATIO type (same as RATIO) refers to the ratio of the area under the
righting arm curve to the area under the heeling arm curve between two angles. It
applies when external heeling moments are specified by the HMMT command. For
example,

ABSOLUTE RATIO (F1 RATIO #[H]), FinfEfaE METEREIN, SR 78 i ™ i iR -5 /)
LR NI A LA . & TS HMMT & LT R 5 . .

LIMIT RATIO FROM 0 TO RAO > 1.4
states that the area ratio from zero degrees to zero (residual) righting arm must be at
least 1.4

VM BB FE BN 0 (5 2 2 /) Z IR THAREE KT 1.4,

Note that zero degrees here is relative to the initial heel angle. Hence, it could be the
angle of equilibrium in the absence of any heeling moment - which may be other than
zero with damage. The angle of zero residual righting arm (RAO) is actually the angle
at which the descending righting arm curve crosses the heeling arm curve, or the
"second intercept".
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XH O FERMN T HIaE AU 2. BRIk, nREA RGBT AR Iy, O FERI-Pr i, =4I
BRI, ANFTREN O . RIREIESIE Y 0 (1 (RAC) SEFs LA B IR 77 #h 28 T e BUA R A6 /)
T2 AE i, BIEE A8 5

The RESIDUAL RATIO type refers to the ratfio of residual areas before and after
equilibrium (the "first intercept"’). Assuming that the angle of equilibrium PO falls
between the first and second angles (P1 and $2) and that the area Al is the residual
area (taken as a positive quantity) from @1 to 0 and A2 is the residual area from $0
to P2, then the "residual rafio™” is A2/ATl.

RESIDUAL RATIO K/RTEFHT M (BE—22 ) Bl G — @A EEE N R R E IR B AR E. &%
SE G PO ML TEE 1 R P2 Zal, Al K D1 3| PO [ E R SEHE, A2 N PO F| P2
IR 4 B R TR, IBA LA A2/AT.

The ratio of the residual area to the area under the righting arm curve can be
expressed by the ABSOLUTE RATIO where, if the limit of the latter is X, the limit of the
formeris 1 - 1/X. Note when the Residual Ratio between two angles is equal to 1.0, so is
the Absolute Ratio.

T4 R BT AN S &R S8 i 28 A Le e LLA ABSOLUTE RATIO FFER7s. GRS LE
N X, ISARTI A ECAE A 1 - 1/Xe 240 FETR PRI AR AR LL RN 1, 4axt bRt 1.

The RESERVE RATIO type refers to the ratio of positive residual area to positive absolute
area for any specified angle range. The only valid first angle is EQUO, which may be
omitted. Areas are terminated at any specified second and third angles and the
angle RAOO of vanishing absolute righting arm, which is an automatic terminating
angle since only positive area is considered. For example,

it 26 LR T S TR AT AT 15 5 3 PV 1L P9 IR R TR 55 0 TR ) L 36 ME— 5 R 25— AN 5
A& EQUO, ATLAES . XIS DT AR 48 € 58 A1 = A 5 LA RIH R A R 1B [/ RAOO 2%
ik, KR EA A, BN R R IR Bl

LIMIT RESERVE RATIO TO ABS 40 OR FLD > 0.4.

means residual area must be 40% absolute area until 40° or downflooding or RAOO
OCCUTS.

FONT AR AR AR 4800 AR 40%, ELEIAE 40° iR /KB RAOO.

Except when using RESERVE RATIO, it is generally advisable to include RAO as one of
the terminatfing angles. See the note in AREA limits above.

k% 73z H RESERVE RATIO 4, IEH EUWE RAO i NA L5 MEZ —. & FIAIN AREA ThHI A
UL

ARM LIMITS

The RA limit applies to the value of the residual righting arm at a certain angle. This
angle may be given explicitly or it may be represented by one of the keywords MAX or
FLD. The keywords EQUIL and RAO do not apply since the righting arm is always zero
there by definition.
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RA PR 5 3& F T PR e 70 0 A FE A B R A B R (B . AR B2 T DA A 25 e Bl 0 Q] MAX B
FLD 25 5E f B . AN S6%83R EQUIL A1 RAO, PRNTEIG A B T R4 E 5 18 K 0.

One or two angles may be included in this specification. For example,
FE5E P DL — AN B AN A L. Bl

LIMIT RA AT 33 OR MAX > 1.05
means that the righting arm must be at least 1.05 at 33° unless the maximum is greater
than 33° in which case it must be at least 1.05 af the maximum.

FOREORIVEAE 33 B R KE (ZFHHRRE) KT 1.05.

Note that the interpretation of the alternate termination angles (in this case 33° and
angle of maximum righting arm) is opposite to that used with the AREA and ANGLE
limits; here it is the greater angle which applies. If you want the lesser angle to apply,
substitute the word "TO" for "OR":

TERAE B PR E v i A B R 5 7E AREA T ANGLE BRE HH e B e, 75 LB T Hhade 3R B A 2
R ELEFONAE, A TO EAK"OR"

LIMIT RA AT MAX TO 33 > 1.05
means that the righting arm must be at least 1.05 at the maximum unless the
maximum is greater than 33° in which case it must be at least 1.05 at 33°

FOREORAE 33 BRI B E B SAE (CHEBUNE) ARFRIIERT 1.05.

The ABSOLUTE RA type indicates that the value of the absolute righting arm is used
instead of the residual righting arm. Any use of the MAX keyword with the ABS RA type
represents the angle of maximum absolute righting arm. For example,

ABSOLUTE RA FRongaxt & 5 B E A SRR IR SIEE. ABS RA HHIEEIE MAX 1R
Rt R 1 EAE R s AR il

LIMIT ABS RA AT MAX TO 33 >1.05

ARM RATIO LIMITS

This limit measures the ratio between the righting arm and the heeling arm at a
particular angle or range of angles. If a range of angles is used, the first angle must be
Equilibrium.

XA PR E 1R RS A B B PV A R R SR B L AR SR A P A RV L B A A
BN AT -

ldentified by the keyword RAR, and using the separators BETWEEN and AND, the
distinctive look of this limit is illustrated by the following example:

I PR 5E 1 F C4 3R] RAR, {8 BETWEEN F1 AND FoxMEETaE, Nw3ie.
LIMIT RAR BETWEEN EQU AND 20 > 1.5

An example of the single-angle version is:
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ERVEIE L NPl = ck
LIMIT RAR AT MAX > 2.0

If a third angle is presented, it represents an alternate termination of the range (as in
the AREA limit) such that the lesser of the second and third angles is used. For
example,

WRHBLE =AM, GEmBRRE T, FHE -ASE =AME (BUNE) MONESE A, B
an:

LIMIT RAR BETWEEN EQU AND RAO OR FLD > 2.5

ARM SINE RATIO LIMITS

The RASR limit checks the ratfio between the absolute righting arm and the function:
RASR FRE#xf dxs B IR 18 5 T A it SR L AR

v *sin ((h-eq0) * 180 / range)
where:

v =limit value  REHIE

h =heel angle K& B

eq0 = equilibrium without heeling moment  JeRE 56 /T4 &5 F
range = angle beyond equ0 at which sine curve goes to zero

range ;& FEE s (ESZ ki 0 25D M
The ratio is checked at every angle for which the righting arm is calculated between
two given angles. For example,

TR0 5% 1 A1 R B P ROAEAT P2 U AR S A% .
LIMIT RASR FROM 5 TO 60 RANGE 90 > 0.5

checks the ratio in the interval 5 degrees to 60 degrees. The sine function has a range
between zeroes of 90 degrees. The limit is considered to be satisfied when the ratio of
the absolute righting arm to the sine function is at least 0.5 at every angle in that
range.

Ktz 5 FE2 60 FEIX A AT LR . pR A SN A1 VDY 90 JE o U SRAE BE AR BEVE I A Ak — M P A
x5 7B AR BB R LU R T 0.5, T840 A2 PR E ER .

This type of limit is particularly useful when the righting arm curve is complex and not
well characterized by traditional measures of area, range, maximum arm, etc.

ARIFIEMLE R, AT ERESEER, el , RREFEE RN, R EIRF A

Note that a sine curve with a range of 180 degrees with a peak amplitude of 1.4 ft
(0.43 m) has the following characteristics:

180 FEVEIH IEsZ 2k, WEMEY 1.4 92(0.43 K), A U1FHRHE:
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Area to 30 = 10.74 ft-deg (0.057 m-rad)
0 % 30 FFERIHA N 10.74 JER- (0.057 K-IE)

Area to 40 = 18.75 ft-deg (0.10 m-rad)
0 FZ 2 40 FEERITHIA N 18.75 Je - (0.10 K-3KE) .

Arm at 30 degrees = 0.7 ft (0.21 m)
£ 30 EALHI R IR 18 8 0.7 R (0.21 K)

These values are roughly equivalent to the limits in the traditional energy criterion.
The exceptionis the GM, which is 1.4 ft (0.43 m) for the sine curve and 0.5 ft (0.152 m) in
the energy criterion. The RASR limit provides for a starting angle at which the ratios are
to be checked which may be set several degrees beyond equilibrium, thus allowing
the initial slope of the RA curve (GM) to be less than would be required if the ratio
checking began at equilibrium.

X LA AL 45 1 e B R R R 8 (B R KRB . ARIET GMAH, 1ESZHIZ GM EN 1.4 3
(043K , ReEERAHER GM {9 0.5 3R (0.152 K) o RASR RS AL T AU AZ L 46 f
Kb (¥ 7778 AL, T HLAR A% ) LA R A48 s ) A PE AR I 708 BUAEL, SRR RT IS R R 18 RA i
LRAE T RAL AR (GMD

The RASR Ilimit simultaneously checks range, area and maximum RA while
guaranteeing that the righting arm curve does not dip below expected values
leading to undesirable stability characteristics.

RASR FRE ] [ R Ay, AR RA, B DR 5 B il ZAN S (IR T U 1T A AN B4R
RIS PERFALE Hh 22 -

Another form of the RASR Ilimit applies only at the least of a series of angles, at which
the ratio of the absolute righting arm to that angle's sine should be greater than the
limit value:

FyAh— M RASR IRAEEH] T — R L, fER A L R4 R D08 5 ) B RS2 E i ELER
TIREHE:

LIMIT RASR AT angl [OR ang2 [OR ang3]] > minvalue

ARM RISE LIMIT

The special RISE limit deals with the value of the absolute righting arm at its maximum
relative to its value at equilibrium. Like the Arm Ratio limit, it can only be used when a
heeling moment is present (otherwise, a division by zero at equilibrium would occur).
The "rise" is the increase in the absolute righting arm from the angle of equilibrium (or
“first intercept") to the angle where it is at its maximum. The limit is expressed as the
ratio between the rise and the value at equilibrium.  For example,

RISE FRIE S KB E ST m B IR B, BB IE, EREMH T 3Gk
BRI (B2 0 BRI JEE SO o "rise" Ko i KR R 7B IS 1 sl AL 1 52 708 1) 38
I o FRE TT ARG DIME 15 1145 s Ak i 4 0 52 T 88 B BB R RIS - ol

LIMIT RISE > 0.667
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would be met when the absolute righting arm at equilibrium is less than 60% of its value
at maximum; i.e.,

VA RIAE a0 R IE U ENT R TE ) 60%.

RA1/RAmax < 0.6
Therefore [H it

(RAmax - RA1) / RAL > 0.667

Alternatively, a minimum RISE limit can be specified over an angle range:
T LAPEAR A 1 A4 90 FE 14 552 J /N D B A

LIMIT RISE FROM anglel TO angle2 > rise
Any use of the MAX keyword with the RISE type represents the angle of maximum
absolute righting arm (unless residual MAX appears in other LIMITs).

fEATAE RISE 2BAY A i B () B 1] MAX R4t & R 1B BRI Mg . (HERR B IE R TR
LIMITs B2 H 1 MAX)

GM LIMITS

The GM limit normally refers to the equilibrium angle (either default EQUIL or EQUO);
however, zero heel may be used by declaring GM UPRIGHT. For example,

GM BRE — % Tl A (BRA EQUIL Bt EQUO) 5 AR, 7EE X IETF GM(GM UPRIGHT)
i, ZFE RN 0. .

LIMIT GM UPRIGHT > 0.15
Using the GM UPRIGHT limit insures that the vessel will be stable in the upright position --
a condition not guaranteed by any of the other limits. Note that GM refers to a
property of the absolute righting moment, without regard to any heeling moment
which may be in effect.

PRE 1LV GM 8 Jm wt vl LA DR AR IE VI AR, AT EHSMO IR E RIRE. GM S HLR)
MR IFE AT, A2 AR R AR RS0 o

FLOOD HEIGHT LIMITS

The FLOODHT form defines a limit for the height of the lowest normal downflooding
point above the waterplane at the given angles (or EQUIL if none is given):

FLOODHT FRAEFERMET CPir sl fiEEATRE) SRR A 27K R B R e/

LIMIT FLOODHT [AT anglel [TO angle2]] > height
A special case of this command limits the height at equilibrium of both weathertight
and normal downflooding points within a specified range of Critical Point numbers (or
all'if none is given):

BRE HE K CURBEARE, BOARE 40D FEMAA T i B BE B K i (/N
LIMIT FLOODHT AT POINT n1 [TO n2] > height
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Command Dictionary -- LIMITS

INCLINATION LIMITS

The INCL form defines a limit for the steepest inclination in degrees at the given angles
(or EQUIL if none is given):

PREATARAER A LT P i M BE BN 2D AR &
LIMIT INCL [AT anglel [TO angle2]] < inclination
Area Units THFR B4«

LIMIT AREA specifies whether areas under righting arm curves are subsequently to be
expressed in units of length-degrees or length-radians. Unit must be either DEGrees or
RADians. For example,

LIMIT AREA R & JE 778 dh 28 R AR AL K EE-A T Bk KEZ-INE . AL 2E B
(DEGrees) ®(9JE (RADians) . filtn:

LIMIT AREA: DEGREES
If not specified, foot-degrees are used in English mode and meter-radians are used in
meftric mode. These original default values are restored by the LIMITS OFF and UNITS
commands.

R AT, AR AL 2 A I R Y R - B (foot-degrees) AT 2 il B AT 1) oK - 9k B
(meter-radians) . IXLEERINFIFILAIE 7] LLA A7 4 LIMITS OFF FiI UNITS A7 4Kk & .

If an individual LIMIT specification contains "AREA: unit", it temporarily overrides
whatever unit is currently in effect.

WA AE LIMIT SF $8E AL CAREA: unit™) B, 28 I3 4 52 10 B2 1T 2088 24
R FA

Stability Criterion Description fa A U 15 1

LIMIT TITLE assigns the given description (which may be any text up to 35 characters
long) as the title of the current stability criterion. It is shown in the limits display header
and plot header followed by the word CRITERION. For example,

LIMIT TITLE 5 X 241 AR MERHE RO AR (R] DA IA 35 NFERK) o bhs @i e B ERHE B R
Tidi . f54m:

LIMIT TITLE IMO CHEMICAL CODE Il
would result in "IMO CHEMICAL CODE Il CRITERION" being shown in the header.

T2 Bakr i IMO CHEMICAL CODE il CRITERION',

Display Output
Bt

Display mode is activated when no parameters beyond (n) are given. For example,

Hbk T HES (), BALESHN, RS, plin:
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LIMIT(1)
lists the first limit on the screen. All limits are displayed if (n) is omitted. The limits are
automatically displayed in the RAH/LIM and MAXVCG command outputs.

JREE RN R E . IR EBEIE (n), SERAERRESEM. £d4 RAH/LIM Al
MAXVCG it F R 254 2 B 3B R

Nondisplay Output:
To B 7 i

none.

x

Examples

FE

A typical criterion in metric units:

O\ I LA P R A U
LIMITS OFF “Ensures that any existing limits are cleared. 1% B Ik
LIMIT AREA FROM 0 TO 30 > 0.055
LIMIT AREA FROM 0 TO 40 OR FLD > 0.090
LIMIT AREA FROM 30 TO 40 OR FLD > 0.030
LIMIT RA AT 30 > 0.200
LIMIT ANGLE FROM 0 TO MAX > 25
LIMIT GM UPRIGHT > 0.150

LIMITS "Displays resulting criterion on the screen. Fi%e &R it F R 4
A criterion for damage conditions in English units:
Jeii AL AR AR PR HE

LIMIT ANGLE FROM EQUIL TO RAO > 20

LIMIT RA AT MAX > 0.328

LIMIT ABSOLUTE ANGLE AT EQUIL < 25

LIMIT ANGLE FROM EQUIL TO FLD > 0
A drilling unit dynamic stability criterion:

HidEr & ahie A v

LIMIT ABSOLUTE RATIO FROM 0 TO RAOORFLD > 1.4
Limiting the absolute angle after roll:

Roll J& BR 1l 4% 1 &

LIMIT ANG AT ROLL < 30
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Command Dictionary -- LIMITS

Limiting the angle of equilibrium to between 25 and 30 degrees depending on the
angle of deck immersion (note the terminating angle on the first limit is the greater of
25 or DI since the "TO" keyword is used, so it will be controlling whenever the angle of
deck immersion is less than 30; the second limit is controlling whenever deck immersion
is greater than 30):

PR~ M 7E 25 FEAN 30 2 (8], HXPeTHBIZ B IME. (24 DI /N 30 B, 55—V
HEMI S M Ty 25 B HOR A S DI CFHBUR#E) o 24 DI KT 30 BER, A8 55 . D

LIMIT ANGLE FROM EQU TO ABS 25 TO DI >0
LIMIT ANGLE FROM EQU TO ABS 30> 0

Limiting residual range of stability (RAO minus EQU) to 7°plus 150% of the equilibrium
angle for self-elevating mobile offshore drilling units:

HERRSEYEEDN 7. AT BB AT G, R 250% 1)1 fE .
LIMIT ANGLE FROM 250%EQUPLUS TO RAO > 7
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