Command Dictionary -- RAH

A AR

RAh [P1, ..., n] [/GIVENangles]
[/LIMit [: MArgin | ATtained] [:COmbine]] [/AREA [: [unit] [intervals]]
[/STOP[: condition]] [/HOLD] [/NOWARN] [/NOTAB] [/NOPRINT] [/NOTIght]
[/GRAPH: NONE | [ONLY] [FIT] [NOAREA] [NOCRT] [NOGM] [CLEAN[:set]]]
[/SIZE: max [,min]] [/FREEbd] [/FIRSTMAX] [/FSM | /TRUEFSM | /EXTRAFSM]
[/GMRA] [/GM:WPL | SLOPE |LESSER |RA |BLEND | MODU] [/RAMACRO[:name]]

Computes righting arms at one or more heel angles using the current weight, center of
gravity, tank loading, damage condition, ground points, wave condition and
heeling/trimming moments.

T YT EE, Fl, RERPCROL BEIROL, WA, RGO LR AR, i
HAEEZ MR E T HRIE T

S
P1, ..., Pn

List of heel angles in degrees, relative to the present heel angle. Up to 360° range,
monotonically increasing or decreasing. If not present, default ANGLES are used.

FEORE T~ 2 R AT A B R RO FE SR 28 360° FRL ) ih Y ek, W R AN E S, TS BRI
ANGLES.

/GIVENANGLES
Uses given angle list verbatim instead of extending or interpolating any additional
angles.

By M SR, A RY R BEHEAR T H Al A

/LIMIT [: MARGIN | ATTAINED] [: COMBINE]
Evaluates against the current stability criterion; see the LIMIT command for details.
Limit evaluations are displayed relative to the LIMIT value if the default MARGIN
subparameter is present, or as actual values if ATTAINED is present. If the COMBINE
subparameter is used, then the limit pair for the special-case area limit specification
(interpreted limit value) is combined into a one-line display rather than being shown
separately.

YR AR fa g ekl B2V E RIES % LIMIT @54, IR E BN MARGIN T3¢, I
SR T LIMIT BUBERIBR E 45 R 1B ATTAINED %k, R o6 T S bn ol PR & 5
WRAEH COMBINE 725, MIRFE X R & Ui (BREMED BIR G KA S8 A N —1T R,
A 7> RN

/AREA
Includes area under the righting arm curve. Requires | Pi- Pi-1| <10°

A5 E B M R TR . EK | Pi- Pi-1] <10°
/AREA: [unit] [intervals]
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Command Dictionary -- RAH

The optional keyword unit must be DEGrees or RADians to determine the angle unit
used in the areas under the righting arm curve. The intervals parameter produces an
addifional area analysis for certain specified intervals. It takes the form of ordinal pairs
separated by a hyphen; eg. 4-6 for the 4" through the 6th of the given angles. (Spaces
are not allowed within an ordinal pair, but may be used to separate pairs.) Up to 10
intervals may be specified. The following may be substituted for either of the numbers
in the ordinal pair: RA, RAOO, MAX, FLd or CRt. RA and RAOO designates the angle
where the righting arm goes to zero; MAX designates the angle of maximum righting
arm; FLD and CRT are synonymous and designate the angle where the lowest
downflooding point becomes immersed. Unit may be combined with the intervals list.

FESH unit BRLLAUN BV o X4 e R R T8 28 N A A AL Intervals 2
B AR E X A HEAT AN THIARAT - intervals SR o B Hh n AR E % 50, 4-6,
FORGTEMILIE 4 NBUE 6 MABEKI. (P R SRV B, (EX 50 2 i o)
DU P 25 23 B ) o B 22 T LAE 3L 10 AN DX T o A of i 4T B U T T DA 5245 B4R RAL RAQO,
Max, FLdor CRt. RA Ml RAOO KB EIIE N O WAL . MAX R BB T1E EOK 1
JEFLD Al CRT [A] 3, o i Rt 2 B B AT - Unit TR intervals SRR EEATIE AL

/STOP [:condition]

Stops the righting arm sequence before ®n if condition is met. Condition may be RA,
RAOO, MAX, FLd, CRt, Pmax or any combination. RA and RAOO stops when the righting
arm vanishes. MAX stops at the first maximum righting arm angle. FLD or CRT stops
when the worst (lowest) downflooding Critical Point immerses (or just Point num if
specified). Pmax stops at the lesser of the specified absolute heel angle or highest in
the angles list. (These stops may be overridden by the requirements of the stability
criterion when /LIMIT is present.) If no condition is included and/LIM is present, the
righting arm sequence stops when all of the requirements of the stability criterion are
met.

TEHEFNE Pn 2T, 24 condition 44 2R, 5188 5 J1E T 15 . condition A LLZ
RA, RA0O, MAX, FLd, CRt, Pmax s HATE 4L 4. RA Fil RAOO x4 5 718 i K 1k
MAX FoRBIE S — A R IR R 18 M R k. FLD 88 CRT FRoR Mk (Rfik) #hK s (8%
HB ) E IR K s IR BT 1 . Pmax RN BIIA TR T8 140 R0 A P BRI e 1 AR e KA (-
FHHUNED) BHE IR, CHHIL/LUMIT S50, X85 k&t dr h 2k E ) o Wik
A X condition Hig XL T /UM 2%, Mpra ettt ZoR 2 n, SR VEI AT k.

/HOLD
Causes the final-heel condition to be sustained after the command is finished.
(Normally, the initial condition is restored.)

It e E, REFRJEIBURIRES . GEW S HEYIGTE.

/NOWARN
Omits the warnings and notes following the righting arm table printout.

2 R 70 A 813 i T ) o A A S
/NOTAB
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Command Dictionary -- RAH

Omits all prinfout except the stability criterion evaluation produced by the /LIM
parameter, including graph plots only if /GRAPH is present.

FATEN HARYE /LM SHOEAT ARG HETH 55, DO AAAE /GRAPH I A B ETE A .

/NOPRINT
Prevents all output but still causes the LIMMARG system variable (see VARIABLES) to be
set fo the worst limit margin, as well as setting any LIMATTn variables to attained values.

EIFFTE R, HRERSIE ARG E LMMARG (2% VARIABLES) & &G/, AN
T LIMATIN 28 & % B N T EHE .

/NOTIGHT
Completely ignores Weathertight Critical Points as if they were Nonflooding.

FTARIEHNRAK A, M &R ENTRKE N —F.

/GRAPH: NONE
Inhibits the generation of graph plots for the present RA command.

BELIE AT RA i 2 F) 2 B 22 A

/GRAPH: [ONLY] [FIT] [NOAREA] [NOCRT] [NOGM] [CLEAN[:set]]
Omits the indicated portions of the graph by including one or more of these
subparameters:

KRR, Z0gLL T — AN EE AR E T2
ONLY - Omits all output except the graph;
ONLY - EWEERIETE 2 S A i

FIT - Omits the page break before the graph if it fits in the current page;
FIT - ABEERATH 2 AT (R EE S 24T )
NOAREA - Omits the area portion;

NOAREA — H & HIFRFR 4

NOCRT - Omits the Critical Point Height portion;
NOCRT — 4 gl 5 5 5 BEHB 735

NOGM - Omits the GM line;

NOGM - Hligg GM HHZk;

CLEAN - Omits horizontal and vertical guide hairs according to optional summed set of:
1=MAXO; 2=30 & 40 degree; 4=areqa; 8=EQUO; 16=EQU; 32=TFLD; 6é4=FLD; 128=DI
(default=127 if set is omitted or exceeds 255).

CLEAN — #R#5 LAY, ZEg/K-FFI A 5 m: 1=MAX0; 2=30 & 40 degree; 4=areaq;
8=EQUO; 16=EQU; 32=TFLD; 64=FLD; 128=DI (%A% NsifCig#ast 255, MERIA=127)

/SIZE: max [,min]
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Command Dictionary -- RAH

Scales the righting arm portion of the graph so the top is at least max and optionally
the boftom is at most min. Assuming this range is large enough to include any
expected righting arm value, this provides uniform scaling for easy comparison of a
series of RA plots, graphing the full heel angle range even when /STOP (except ¢max)
is present. If /SIZE:* is given, then sizes from the last RA plot are reused.

TR A TR T IR Ay, SIS R R AL, (TR RS/ M WX AN u 2
5 KR B BT U R 5 1B, X SR — AR — 1 R T L — R AR R 2k,
BRI UL /STOP  (pmax BN ) S H0ts 2 A s AR A 53 Bl Y g i 28 . an SR 4 N\ /SIZE >,
WS b — RS 2 i A F 1 LA

/FREEBD
Causes minimum freeboard to be shown at each heel angle (requires deck edge
marking in the Geometry File). However, if flood points are present, the heights of flood
points are shown in preference to freeboards, and only the angle of deck-edge
immersion is noted.

R BRI B R T CEORAE GF BRSO R AR e SCRR I8 o« JR1M, 4n R B K A
BEK SR R e TRE RS, JF H R 2 Ul Y R FHR A ) A E
/FIRSTMAX

Makes MAX in the LIMIT command refer to the angle at the first-encountered
maximum RA.

A LIMIT fiv & () MAX N3 — R BRI E AL .

/FSM
Causes the Formal free surface moment to be used (temporarily elevating the center
of gravity) instead of allowing the contents of slack tanks to shift in response to heel
and trim.  See the FSM command.

ERPEA B R CENRREEOIE) , ARFFERMBRARFSZ LM, §EE
FSM i 4.
/TRUEFSM

Like /FSM but forces the true free surface moment to be used even if it differs from the
formal FSM.

FAU/FSM,  (E i A5 FH SEFr B Hin A, BIAEATE 30 B i e A .

/EXTRAFSM
Allows the shifting of tank contents and in addition elevates the center of gravity such
that the initial GM is the same as results from using the formal FSM in calculating GM.

RV BRI SN, H AN O B, M A AR A Al S 2R e A ST R A
GM 45 RHHTT

/GMRA
Causes the lesser of the righting arm and waterplane derived values to be used for
calculating GM. Normally the waterplane is used (unless the axis angle is not zero), but
in some cases where the waterplane changes abruptly the righting arm at a small
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heel increment is a better basis for the GM calculation. (GM is only nheeded when
referenced in a LIMIT command.)

il =R BB K Sk (E (BUNE) THE GM B — UG I0 T AR (BRIARAL bR
FEA 0) o ERBLEFLLT, /KL R IRASAGIN , A FH /Il P2 ¥ ] PR B 486 K P 28R 0
Kt GM B U4 R AE LIMIT a2 i, A 2% GM)

/GM: WPL | SLOPE | LESSER | RA | BLEND | MODU
Provides additional options for the method by which GM is calculated:

THHE GM RIS ) LAk T .

WPL - GM is derived from the waterplane (normal default for zero axis);

WPL - E:F/KZLIHVHH GM .  GEFERIA axis=0)

SLOPE - GM is taken from the slope of the RA curve (normal default for zero axis);
SLOPE -5 J5 /18 th &R A3 801 GM fH. (BRI axis=0)

LESSER - GM is taken as the lesser of the waterplane and RA-slope values;

LESSER -HUFH 7K £k i 20 2 5 70 B o 2 RE3 15 2 9 BUIME Y GM AL,

RA - same as LESSER and /GMRA (this is the default when MB is active);

RA —24fLL LESSER 5/GMRA (34 MB #lis i, BRIMd X A7) o

BLEND - blends the waterplane- and RA-derived GMs;

BLEND —fih 5 7K £k A1 &2 iR 708 U5 145 21K GM 1H..

MODU - GM is derived using the same method as the GMMODU system variable.
MODU i I f1 GMMODU R4t & s AR 7151 H GM 8.

/RAMACRO [:name]
Causes execution of the named macro ("RAMACRQ" by default) to obtain effective
heel righting arm values. This macro is responsible for defining the output real variable
RAH_RA to equal the righting arm in current length units based on the current heel
(see example below).

BT A I BRI RAMACRO") |, A5 243 MRt R E B . 025 T S s e
B RAH_RA, (255 TR HHTHIARPRE TR K E A R IR I EE GERELUTHIT) .

Operation

B
The righting arms are computed and tabulated in the order in which the angles are
given. If the heel angles P1, ..., Pn are not provided as parameters, a default list of

angles is used. See the ANGLES command for establishing the default angles. Extra
angles are inserted where the righting arm is zero and, if possible, where it is maximum.
With the /LIM parameter, extra angles are also inserted where required by the LIMITs.
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SIF VB EARYE 2 2 A I BT 58 R . InRARZ MR AE P1, ..., Pn, MIEATERIA
MIAESR. W@ BN, W EE ANGLES drd. EEJEEE N 0 8RR 21 A4
SMEIFRE . FEF/LIM 28, 2 fE LIMITs SR 7 40 AN BRAN A

If the ROLL angle is referenced in a LIMIT, the angles list must include a zero.
WNERAE LIMIT 8 )2 7 ROLL A, IBA M SR LG E O .

The direction of heel may be redefined by the AXIS command.

AR} 5 1) ] DU AXIS iy 4 B8 E o

If the trim has been fixed via the FIX command, it remains constant during the righting
arm computations; otherwise, equilibrium in trim (zero trim moment) is maintained at
each heel angle.

ARG FIX a4, BUE 7ML, TR R R IS R P A& DR AL . S0, 0T (A
AR 0) REFER R .

If heeling and/or trimming moments have been defined (see the HMMT and TMMT
commands), the righting arms shown are the residual righting arms, after the heeling
and frimming moments have been subtracted. In order to get an area under the
residual righting arm curve starting at the equilibrium heel, issue a SOLVE command
before the RA command.

R G E T B S5 (EF HMMT A TMMT @4, BoRE RIS 5 5 1E,
FBR T BRI )46 520 . D75 20300 R 5 D1 28 DCP AT R BT AR IR T A, fRA
AR, JtigfT SOLVE ind.

The /AREA parameter causes the area under the righting arm curve to be computed
and displayed as an additional column in the output table. Its units are normally
determined by whether English or meftric units are currently being used. In metric, the
default units are meter-radians; in English, foot-degrees. However, the default angle
unit may be overridden by specifying DEGrees or RADians after the /AREA parameter.

/AREA S SHHE I ERE R IIE AR, FEEHH RSP RNBINER—%], FLrfriE s
= N E N ol =/ < Y A 2/ =R A @W\%ﬁ?’ﬁiﬁ IR, i B, BRIA AL oL
JR-FE . SR, BRI B A]FE/AREA 232 it DEGrees ot RADians H#iE Y.

The area at the first heel angle P1 is assigned the value of zero. Areas beyond the first
interval are computed using 2nd degree integration and require that the angles be
given at intervals not exceeding 10°. Rapidly changing righting arm curves may
require that intervals smaller than 10° be used between angles (the command will stop
with an error message if this is the case).

EE—ARUAE P TARTEE N 0. H 2 — XA AR &5 A 28 — M &, JFHE
KA R [A] [ A FE AN 10° o PRt AR 5 i 0 ol 2R LR A B TR B X ) /N 10° CRRFFB LR
& eAF1bIE T I HREE)

If any Flooding Critical Points have been defined, the height of the lowest one (above
the water, wave included) is shown at each heel angle; note that if /LIM is used, then
flooding point heights are only shown for angles in the same direction as heel changes.
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In addition, if the height of the lowest point goes from positive to negative (or vice
versa), the angle at which the immersion occurs is inserted in the sequence of righting
arms. Weathertight Critical Points are only considered at the angle of equilibrium.
Nonflooding Critical Points are ignored.

AR E SCT REKIG TR WLR SRR — BT BT I AR A s . GRy Tk, BBIRED
WAREH/UM 25, MR o SRR R —J5 1/ B M AR R . 4k, IR i iR i)
i PEMIEAE A N Tl (RRZ MR AR IR B o 2 i R AL . R % Il 5 i R A
AT E I . BIEIARHE KI5 5

The /LIMIT parameter causes an evaluation according to the stability criterion defined
with LIMIT commands. If areas under the righting arm curve are involved in the
criterion, the area column is automatically included. The angle unit of area is the same
as that specified when the limits were defined (unless overridden with a different unit
by the /AREA parameter).

JUMIT ZEr o iR45 F LIMIT 652 SCRIRSPEATHEREAT TF 5. AR F 08 T i AR & 2T HE 2
H, e Ba SRS AR A AR LIMIT g SCRIAHRTAD (BRIERET/AREA 2
O HE LT A .

Attained limit values are stored in user variables LIMATTN where n is the limit number.
Since these are user variables they must have been declared (see the VARIABLE
command) prior to executing the RA command.

BRI IR FMEMEAAAET AR LIMATIN 1, n ARG5S . ROV P A S, FrblEissT
RA 4, WZRATE X (&% VARIABLE fi4) .

After the RA command has been executed, the depth, heel and trim are restored to
the values they had before the command was issued unless the /HOLD parameter is
present.

1E RA fr & iaf7 56 )5, WE (zK) |« BRIk Z 2] RA i 21217 Z BT FPRES, BRAEH
M/HOLD &4

Applying Free Surface Moment
N B H R R

The /FSM and /TRUEFSM parameters cause the tank loads to be temporarily counted
as fixed weight and the free surface moment (formal or true) to be applied to raising
the center of gravity. If neither of these parameters is given, center-of-gravity shifts due
to the current tank loads are used.

/FSM i1/TRUEFSM S5 {ifi i 25 2B 3 BT I e MO [ 8 B, [ 3 ki i 4 2 2 BB )
RIRTF e E e WRIX P SECERANE 3L, 5 2 i Ae S A 3R O 1A Bt AT i 5

The /EXTRAFSM parameter causes a combination of tank-center shifting and raised
CG to be used. The CG is raised by an amount representing the difference between
the formal and true FSM values (assuming that the formal FSM is larger). This allows an
extra margin of safety to be used while keeping the basic realism of the CG shifts.
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JEXTRAFSM Z 5 [ i 40 5 iR 25 B0 A s A B0 A BT sy . SO TH SR s RN E B B S
b A BRI PR 2 CAnRIE N B BRI KRR o XOSER GO T O SRt 1AM
ERRE.

When applying FSM, the center of gravity is always elevated in the direction
perpendicular to the waterplane. The heel and trim angles at which this takes place
are normally at the angle of equilibrium. A STATUS WEIGHT /FSM command preceding
the RA command will show the derivation of the FSM and how it is applied to elevate
the CG. The heel and trim angles used in this STATUS report are automatically
fransmitted to the subsequent RA command so that it will use the same angles when it
elevates the CG. Therefore, a SOLVE should normally precede the STATUS in order to
use the equilibrium angles.

YN FSM B}, B R 4R HE BT /KSR 17 ) b, 308 2 R AR AE R AURN AP T~ i
kb, 7E RA fiv4 Z 1) STATUS WEIGHT /FSM x4, 43 iios FSM [k Ko Hext B0 R 540
7 STATUS #&5 A i/ IR AN A A B 2> B AR i BIBE S 1 RA a2 2, IXFEAE B i
SAf FHAH R BRI A F o (R, SOLVE iy 218 MAZTE STATUS A4 Z B8, AT 5 FH ~F- 1l
RS

Another approach is to use SOLVE /FSM which solves for equilibrium with normal tank
free surface CG shifting disabled, replaced by CG elevation perpendicular to the
waterplane at zero heel and frim (or to the current waterplane if already in
equilibrium).

73— MR ] SOLVE /FSM fin %, SRR A5 [E A S B i i S0 A2 3 1 L F (1P AR,
FEFPIRE N B BT /R K FEO T EDRBAC (WUER DA TP #RIRES, WISk BT ATk e
1T

By contrast, STATUS WEIGHT /FSM locks in the current heel and trim (rather than zero
heel and trim) to be used by RA /FSM for CG elevation - which is why the equilibrium
found by RA /FSM can differ from the SOLVE /FSM equilibrium in such cases.

FLEZ R, STATUS WEIGHT /FSM 85 T S RIRAS T (Bl R O BiA (AR IEFRES) - Al
HIHT RA /FSM, R HE TR, XMWt N AiEE RA /FSM SRAG - TEPIRES A F 14 1
SOLVE /FSM REG I THPIRES -

In summary, three approaches can be used:
Mg, A =MIrE R DEH
1) FSM adjustment applied perpendicular to zero heel and trim:
1) 2 B RS KA B IE B B AR -
SOLVE /FSM:UPRIGHT
RA /FSM

To include a STATUS report, the following equivalent method can be used instead:
T ABELE STATUS MRk, mTRME A DL IS 80775 R
HEEL=0 | TRIM=0
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SOLVE DRAFT

STATUS WEIGHT /FSM “required ~#AZR
SOLVE /FSM

RA /FSM

2) FSM adjustment applied perpendicular to frue equilibrium heel and trim:
2) L TE B2 ET LR ATIRAS H 7 AB 1R B R A

SOLVE

STATUS WEIGHT /FSM “optional “ i

RA /FSM
3) FSM adjustment applied perpendicular to FSM equilibrium heel and trim:

3) MBI A I AT SRS T BB ORI 7 A2 15 A R -
SOLVE /FSM
STATUS WEIGHT /FSM “required
RA /FSM

In each case, the HEEL=0 command may be inserted before the RA command
without changing the outcome of limits based on the equilibrium angle.

FEMIELL T, HEEL=0 fir & W] LG TE RA fir & 2 B, 1A 2 B3R 2= 1467 1 52 1) B o) 45
Display Output

B

The first three columns show the depth, tfrim and heel respectively — the order in which
these variables invariably appear. Origin depth is used rather than draft, since it is
well-defined at any heel and trim. Heel, though not in the first column, is the
independent variable.

BT = F S RALNE 73 ) Ros IR L, HVBORTR . s (2 BR RE KR BE T AN J& T 4z K, RN AE
FEATE S TR R AL B AR 5 IR A BRI AN BoR e — 51, EVRE ML &

The displacement is shown to verify that constant displacement is being maintained
within tolerance. (In the case of a spiling tank, such as an open hopper, displacement
varies as the contents spill.)

ERHEKE KRN, RS HEK B R B R R VPR Z B2 W AR I 7 — MR AR =,
lan—AIF ek, mFEE AR, HEKESAIARD

Both heel and trim righting arms are reported in order to verify whether there is
equilibrium in trim.

[ N S B ORI 08 1 RS, AT A% B 753 B AT

Righting arms are shown as starboard if the heel progresses to starboard; port if the
heel progresses to port.
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AR AR, A SR AR IR AR, A BR AR IR

The physical quantities involved are actually the moments (displacement x righting
arm), but righting arms, being smaller numbers and less sensitive to vessel size, are
easier to work with. Likewise the area under the righting arm curve represents
accumulated righting energy (area x displacement x .0175). If the AREA intervals were
specified, energy is shown in addition to the areas. This is particularly useful when the
displacement varies due to spilling cargo.

JRAEARFR Y ER B R R R A (HKE x BRI, HE2EE AL LBV,
I B AR R AR IR A8, ki R E B it e s E. R, KIEE LN
HARE R R E R E (I x HKE x0.0175) . M4iE TP K, BT RRmRz s,
ERFANE R B IRAERE. MBI E MRS BN HOK RN, XEARE A .

In cases where displacement varies with heel (such as a spilling tank), righting moment
and righting energy curves are displayed instead of the righting arm and righting area
curves. The reason is that if displacement is not constant, the righting arms alone do
not give the complete assessment of the vessel's stability.

P AR S B K B AR (e = D, )RR B R R AN S R A i AT A s AR
1 AN TR T AR B 2 o PRy 2 HE /KB AR A, R0 ) A2 T 10 R A B 06 ] AT O AR AP A T PO VP £l

If free surface is involved, a note at the end of the printable output states how it was
handled. Likewise, the manner in which heeling and trimming arms (if any) were
derived is noted on the printout.

AR R, AEST BN AR 2 Ul Y p I T A B o [RIRER, RTRN A TUR i
TV REANTAS R ) 2 AE T BN AR H rh i B

The limit evaluation can be shown in one of two ways: 1) MARGIN shows the excess (or
shortfall if negative) relative to the LIMIT value as a percentage (except for angle limits
where it is shown as degrees); or 2) ATTAINED shows the actual value for each criterion
followed by a "P" if the condition passes or an "F" if the condition fails. If the parameter
is not included, Margin is assumed.

R HE A A A T sUE R 1) MARGIN DL 20t Cansf2 M RERR S, A ERR) K
X LMIT BE PR E CEARMHEAEERTR) o 50 2) ATTAINED S8R/ 1 5k bRl
B, Wi e Eisk, WH"P"RAR, WRANWLmIEZER, MH'FRR. WRAUE TS
e, MBI H Margin.

Plots may include the righting- and heeling-arm plots, area plots, and flood/tight-point
heights. A vertical line at the angle of deck immersion may also be shown. On the
righting-arm plot the GM line may be shown either at the equilibrium heel angle or at
zero heel if the absolute righting arm curve passes through zero heel and the GM
UPRIGHT limit is present. The GM line may be omitted by using /GRAPH:NOGM; it will be
omitted automatically if equilibrium is not covered in the list of angles or if GM UPRIGHT
is one of the limits and the absolute righting-arm curve does not pass through the
origin.

19 March 2014 (10-RAH.1) Rev. N Page: 10/



Command Dictionary -- RAH

Plots &0 & &5 18 . B8 R, AR K S/ ZE s . fERRIRERAENE
SR —%aEg, ERIENEERRET, CM LEL BREHRMETiAb; E2RRE O Bt
(R4 IR EMELEEH 0 ik, HHHI GM UPRIGHT FRiD . # 18 H
/GRAPH:NOGM &%, &8 m%Er GM HiZk. I FERIRSA S AEMEYIE T, iR
GM UPRIGHT & H A —AN R %A, HAXT S AR LR s, a3 SR GM i
25

Nondisplay Output
To Bt

The righting arm output is preceded by the current values of the fixed weight and
center of gravity. Normally, tfransverse GM is also included.

SRV AL Taar e EEME O BEESEERI GM E.

A table is then defined which consists of the following entries at each heel angle:
W5 € LRSS TR NSNS, BSR4

1. Depth, trim, heel, displacement weight, righting arm in trim, righting arm in heel
(gross arms, not residuals);

1. WK, L B, HOKE, AEEAE, MIEEAE G0, mARRR B .

2. Residual area under the righting arm curve if the /AREA parameter or an area limit
was present (unless /GRAPH:NOAREA appeared);

2. R IL/AREA 2 B ol I T AR BR A, U o IR )RR R R AR CRR AR
/GRAPH:NOAREA) .

Overturning arms in frim and heel if tim/heel moments are defined;
WS SCT B/, RGN/ A0 )
Critical point height and number if any critical points are defined.

BRI E SCT I s R 7l F B BE A 5

> M O ®

All angles of heel are represented, including those which are automatically inserted
during the execution of RA.

SWORPTA R R, BLEAETHR R R I E S A
The same units as in the display output are used.
BT 5 R B PR R — B

Examples

FEB

Heeling to starboard with area integration:

AU RE T BRI I s 4R AR -
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RA 0 10s ... 60s /AREA

Heeling to starboard with stability evaluation:
AR R R IR AR

RA 05 ... 60 /LIMIT

Heeling to port, stopping when the righting arm becomes zero or the heel progression
reaches 60° whichever occurs first:

FWAE TR IEIE, MRIFEIVE N O BURR M 60 & (ZFHE R REE) 171k
RA 0 5p 10p 20p ... 60p /STOP: RA

Applying a user-specified FSM to the VCG and heeling according to the default list of
angles defined by the ANGLES command. Includes the area integration column and
stops early if either the righting arm goes negative or a critical point immerses:

MRE ANGLES 54 P SLRUBERIN A EESIZR, Dt 1) EECo SRR AU I — 4> FL P B IR B v
oo BORAE B R T R B AT AR, I H 2 R R T8 A B SRR B
AL

FSMFLOOR = 123.4

FSM (*) =0

RA /FSM /AREA /STOP: RA,CRT

Finding equilibrium heel due to the given heeling moment, then running a righting arm
curve, with areq, to the second intercept:

L MU AR AR, RS LR . AR IR 2 S ph TN AR, B AN R
HMMT = 1205
SOLVE

RA07.5..3040...90 /AREA /STOP: RA
Area and energy in the intervals 0-30° 0-40° 30°-40° 0-Pflood, 30°-Pflood:

7R X 7] 0-30° 0-40° 30°-40° 0-Pflood, 30°-Pflood I [ THIFA A fE &«
RA051020...80 /AREA: 1-5, 1-6, 5-6, 1-FLD, 5-FLD

A wind heel and rolling study:

RAEFTS B BTRE 5 R4

HMMT = 500 “Initial wind heeling moment.
HMMT = 500 “HI8E R 1A

SOLVE "Find equilibrium.
SOLVE R

RA O 14p /HOLD "Roll to port 14°
RA 0 14p /HOLD AL E M 14 FE
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Command Dictionary -- RAH

HMMT = 750
HMMT = 750

RA 010 ... 70 /AREA /STOP: 50
RA 010 ... 70 /AREA /STOP: 50

Damage stability:
A AR
ANGLES02.5...15

ANGLES 0 2.5 ...15
TANK(ENGRM*) FLOODED

TANK(ENGRM*) FLOODED
SOLVE

SOLVE
STATUS

STATUS
ANGLES *

ANGLES *
RA

RA

Water on deck:
Eﬁ*ﬁ*ﬂﬂ(
TANK(DECKWELL)

TANK(DECKWELL)
TYPE SPILLING

TYPE SPILLING
REFPT = 55, 14.5, 17.25

REFPT = 55, 14.5, 17.25
LOAD=1.0

LOAD =1.0
STATUS

STATUS
RAO10...40

RA010...40

19 March 2014

‘Increase the wind by 50%.

"RV RS K 50%
“Stop at 50° starboard heel.

YA 50 R, {Z1E

“Establish a set of heel angles.

R AR A

‘Damage the engine room & all its tanks.

B 4 FR L ENGRM FF3k A SR
"Find equilibrium in the damaged condition.
"SR AFREATIR L
"Document the condition.
" B ARBARR L
"Reverse angle direction if listing to port.

AR, R AR A R T TR
"Check stability.

Rt

‘The deck-to-coaming-top modeled as a tank.

THREREEEKREREER, WA=

"Declare it to be a spilling type.

B N H AR

“Set spill pt. in vicinity of discharge.
“BEE REK AR

"Put a load of green water aboard.

AR SK BN

“For the record.

R LR

"The water spills as she rolls.

AR R S A K
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Command Dictionary -- RAH

Reaction to dropping a crane load:
A R TR 0 B A E L 77

ADD "Load at end of boom" 100, 60a, 55s, 65

SOLVE “Equilibrium with the load.
SOLVE SRIBRYIT RES
STATUS
DELETE "Load at end" "Drop it.
DELETE "Load at end" EIER B
RA 0 2p ... 20p /AREA "Rolling back at the unloaded displacement.
RA 0 2p ... 20p /AREA EBR BYPRAE T HHEKE

Using a macro to calculate average righting arm in waves:
2 A 2 T HRBOR NP R R S
MACRO RAH_RA
WAVE 0, 100 /NOPRINT
SOLVE TRIM
VARIABLE RAH_RA={RAH}
WAVE 180, 100 /NOPRINT
SOLVE TRIM
SET RAH_RA={RAH_RA} PLUS {RAH} DIV 2
WAVE OFF /NOPRINT
/
RA /LIM /RAMACRO:RAH_RA
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