Command Dictionary — DYNSTAB

AR

DYNSTAB [modelist] [/SPEED:knots] [/BRIEF] [/LEVEL:level] [/MAXDI.displ]
[/SUM] [/RES:r1,r2,r3,r4,r5] [/PASSENGER] [/SHARPBILGE] [/NOPLOT]
[/FORMAL] [/NAVCAD:filespec]

Invokes a dynamic stability analysis according to IMO Second Generation Intact
Stability criterion (requires the DS module, along with AF and SK.

MRAE IMO 25 —ACSE BAMEATHE T N Sh SR E D (752 DS B L& AF AT SK.

ZH

modelist
One or more of the following two-letter failure mode indicators: DS (Dead Ship), EA
(Excessive Acceleration), PL (Pure Loss), PR (Parametric Roll), SB (Surf-riding/Broaching).
If omitted, all modes are included.

PR — A DU BRI TR R 8. DS GREMD) « EA GRS | PL (Aifafki) .
PR (Z¥hifE)  SB (HHR/BIE) o WARAms, W aRmpramsi.

/SPEED: knots
Specifies the vessel forward speed in knots. Defaults to zero speed if omitted. Non-zero
forward speed is required for PR level 2 failure mode.

LA O B AR E AR AR AT HEE R . W R s, WIBRYOA T L . PR (S HRE) 90 2 it
FART AT .

/BRIEF
Formats the report such that each failure mode returns only the final limit attained table,
omitting any intermediary tables.

BEEMR T AORE I, (A R S UO0R (0] e A B I BT HE 26 AF 3R, WS AT TR (A2

/LEVEL: level
Specifies the desired analysis level to be considered, either 1 or 2 (or 2t for PR mode
only). If omitted, the analysis will start with level 1 and automatically continue to level 2
if needed. PR failure mode continues if needed to special level 2t for level 2 nonlinear
time domain solution.

TREEHEERIPTHR o0, 1 8% 2 (8 2t ST PRAEZD o WERAERS, 728 N 1 Has,
THE 7 ZI BBk 22 R 00 2. R E, PR REBIA RS 2R R 00 26, HIT 2 RARSk it
SRR TT 5

/MAXDI: displ
Specifies the vessel's full load displacement or maximum displacement in current
weight units. Required for EA, PL, and PR failure modes.

LA =2 iy 2 B B A 5 M AR B B HE K B R KK R . EAL PL AT PR RS 52 0 5 1
/SUM
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Appends a summary table to the end of the report. The summary table displays the
overall outcome for each failure mode in a single table.

RIS ESEYIELIEE 3 VPR WSt e AR N S v R PSR LN A

/RES: 11, 12, r3, r4, 15
Specifies the vessel resistance curve using up to 5th order polynomial regression
coefficients vs. forward speed (in ft/sec or m/sec). The units for each coefficient should
be given such that r1=WU-s/LU, r2=WU-s2/LU2, r3=WU-s3/LU3, r4=WU-s4/LU4, and r5=WU-
s5/LU5, where WU and LU are the current weight and length units, respectively.
Required for SB level 2 failure mode.

fEHmIE 5 20 ENH RS AT#HEE R R (CAER/FDECK/FP 547D 48 8 M AR FE 77
2 A RE B NS R s rl=WU-s/LU, r2=WU-s2/LU2, r3=WU-s3/LU3, rd=WU-s4/LU4,
r5=WU-s5/LU5, A WU Fl LU 435102 M4 a5 E S A EE A7, SB (BiR/BE ) ) 2 #sf

/PASSENGER
Indicates that the vessel under consideration is a passenger vessel. Important for PL
level 2 analysis.

PRI &R 2. X T PL (AR ) 2 G Hr iR B 2L

/SHARPBILGE
Indicates that the vessel under consideration has a sharp bilge. Important for EA level
1 and PR level 1 and 2 analyses.

PRI L&A R BARBUPARIR . X T EA GEEEMIRE) 200 1 F PR (8RR 405 1
2 MR EE,

/NOPLOT
Omits all plots from report output.

MHR A A R I T 2

/FORMAL
Forces the use of simplified IMO methods. This parameter affects each failure mode
differently. For DS, this applies to a level 2 analysis, thereby forcing the IMO simplified
effective wave slope function calculation instead of the direct method which
computes the roll moments using a strip method.

5 il R AL ) IMO T3k IES B R R iR R AN F . X1 DS, 1K@+ 2 o,
Mt ] IMO T A RORRE R R B, AN A R iR T R S R M BT i

/NAVCAD: filespec
Allows import of propulsor and resistance information from NAVCAD export file for use
in SB level 2 failure mode.

YEMN NAVCAD S e E S NHESE S FIBE S5 E, DAMEAE SB 2 Zeibf et =~ Ad 1

Operation
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BAE

DYNSTAB performs a dynamic stability analysis on the current condition according to
IMO Second Generation Intact Stability criteria. Five different dynamic failure modes
may be considered: Dead Ship (DS), Excessive Acceleration (EA), Pure Loss of Stability
(PL), Parametric Roll (PR), and/or Surf-riding/Broaching (SB). The specific failure mode
(or list of modes) may be specified using the two-letter mode acronyms. Each mode
may be evaluated using a level 1 and/or level 2 analysis, with level 1 being a basic
check of vulnerability and level 2 consisting of a more complex analysis. By default,
each failure mode will be evaluated for level 1, and if level 1 fails, the analysis will
automatically proceed to level 2 unless otherwise specified using the /LEVEL
parameter..

DYNSTAB ¥ IMO 25 AR 5e B A e M HE X 2 i 5k T sh S Fa e i T DA e AR
AR FEM (DS) « TEIEE (EA) . gifgmtiiesk (PL) « SHERE (PR)
/B G R/ (SB) o B LA FH 9 /> REAASE X 8 7 BRI 1] 48 5 45 (1 i P =X (B =037
R o BFPEER AT ME 1 RA/E 2 AT TR, 1 SRS AR A, 2 g2
BRI BRET, BEE 1 VAR, R 1 R, 3 iri B 2t
NG 2, BAREH/LEVEL 28 HiTde e .

Because the analysis is dynamic in nature, it is important to consider the inertial
properties of the vessel and loading condition, which are typically not important in a
static analysis. It is recommended that users follow the guidance given for the
SEAKEEPING command with respect to loading conditions, and be aware of the
importance of an accurate and realistic inertial values.

W A A i LR ZhAS I, RIS e = R R AR A A AR B2, XA RS o iE
FEANEE ., @I AR SEAKEEPING fin & fERBRMF T IR T, JFE B RS A EL S 45 1k
B A

Many parts of a DYNSTAB analysis require a numerical prediction of the motions,
damping, or wave excitation. Where appropriate, this is performed using the same
solver that is invoked by the SEAKEEPING command. For this reason, the main hull must
be modeled as a single component, preferably named HULL, unless DYNSTAB includes
/HULL:partf\component] as a passthrough parameter to SEAKEEPING. See the
SEAKEEPING command for details.

DYNSTAB 73 #1152 3 7 # fa EE0tig 3l FH S BB IR Rl AT e fii . 7E& 4 it ol ~, ff
FH H1 SEAKEEPING iy 4 1 FH I AH [ SR ARS8 PAT B . DRI, AR AU BN AN,
If 44 HULL, BR3E DYNSTAB L7 /HULL: part[\component] £~ SEAKEEPING ) H.i&@
ZH. ARHHEE, EZ0 “SEAKEEPING” 4.

The IMO methods often use the aft and/or mid perpendicular(s) as reference points.
While DYNSTAB uses logic to select a best-possible AP, MP, and FP if not explicitly given,
the useris encouraged to use the LBP command if the default behavior is unsatisfactory.

IMO J7 38 45 FH S B AN /8 T 1 2% 15 . BB AR DYNSTAB 1 FH 2 48 S e 3 e AT RE ) AP
MP FIFP (WS AR BARZE 1), (HAURERINT NAL N R, WIS - 4 LBP 4.
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The methods implemented by DYNSTAB are in accordance with the criterion set forth
by the IMO. Users are encouraged to reference the IMO SGIS guidelines for more
information on the underlying theory and methods. A summary of operational details
for each failure mode is given below:

DYNSTAB st [ 7 7E5F A IMO Fe HbnifE . 55 1 275 IMO SGIS $aFd, DUIREUE LA B
WA EZEE . NG T AR S = B E i gis B .

Dead Ship (DS)
e

DS failure mode considers a ship that has lost power and is positioned in beam seas,
roling and drifting under the action of wind and waves. At least one downflooding
point is required to perform the analysis and must be defined beforehand using a
Critical Point. In addition, the vessel must have a marked deck edge. The ROLL IMO
command should also be called prior to DYNSTAB to set specific roll parameters, and
the /S parameter should be used to force the IMO SGIS wave steepness table. For more
information see the ROLL command. The optional /FORMAL parameter forces the use
of the simplified IMO method for computing the effective wave slope function, instead
of the default direct method.

DS i 8 eI — MR 3 I Rs, BE el R AR, TERGRIGVE T RERERS . BT
IINT D TR EE AN R L, H A AT S I S ST E e A, MEAR IR A B ) H AR
W%, IBRE DYNSTAB Z i ROLL IMO x4 LA BRFEMMESE, I HNAER/S 33
] IMO SGIS JiRBEER . A RIFEMELE, 1SR ROLL 4. AlIEK/FORMAL Z %5 i fff
FTEAGET IMO iRt A RO R R R, AR BN B 7%

Excessive Acceleration (EA)

o B

EA failure mode considers the vulnerability of a ship to large lateral accelerations due
to synchronous resonance. Lateral accelerations are computed at locations where
crew or passengers are expected to be present. At least one location must be
specified using a Critical Point defined with description prefix "EA-" and the /NOFLOOD
parameter. The ROLL IMO command may be used to give specific values for /AK and
/CB, or specify the /S wave steepness table, which affect level 1. The optional
/SHARPBILGE parameter may be used to specify vessels with sharp bilges to affect roll
damping in level 1.

EA AR 2 RE M AR R T [R5 SRR 11 2R B2 A 1P Il P A R 3t o 8 T T e JSE A 7 i B3 mlafe s
PR B SR, AU H IR BT 8E “EA-" FI/NOFLOOD Z#UE X il 7t sl 2 /b 43 g — A
fi . ROLL IMO #ir% al HIT8/AK F/CB SRR EE, Blidia @ /Mg 1 (/S IBEE . nl
#Ef)/SHARPBILGE Z40n] Fl T8 € B AT N A e & i,  BASZI 1 Zsse e .

Pure Loss (PL)
anfatik

PL failure mode considers the vulnerability of a ship to capsize via complete loss of
stability due to a sudden and significant change in waterplane by the action of waves.
The optional /MAXDI parameter should be used to specify the full load displacement if
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different from the current loading condition. The optional /PASSENGER parameter
affects level 2 vulnerability and should be used when analyzing a passenger vessel.

PL KR ERE T i TP IRAE A AP T 988 kA 55 KA AL T 3 BUNTAA 58 42 2k K e se i g
IR Gn S5 a0 8 2 EANF], S8 AT %% i /MAXDI 230k 48 2 il AL . Tk
/PASSENGER Z (&5 2 R, NAESTHT BRI R .

Parametric Roll (PR)

SHRE

PR failure mode considers the vulnerability of a ship to parametric roll resonance in
waves. The /SPEED and /MAXDI parameter are required to specify the service speed
and full load displacement, respectively. The optional /SHARPBILGE parameter may be
used to specify vessels with sharp bilges to affect roll damping in level 1 and level 2. The
special /LEVEL:2t is available to force a 3-DOF (heave, roll, and pitch) nonlinear, time-
domain simulation of parametric roll response in head and following long-crested seas.
This is a time consuming simulation which should only be performed if required.

PR 2R &4k 225 FE ARG BTR th Z B B R LR 1 R 3L 75 22/SPEED F1/MAXDI %73 73] 48 7€ ik
SR FEANF AL . AT AI/SHARPBILGE Z40n] Fl 452 R MR Mt e i ffie s, DA 1 4%
A2 RIIREREFLIE o RFPRIN/LEVEL: 2t RISl X Sk S AT S i 4 1 S B0R sh i B AT 3
BHE OHot. BEEAvEm) ARZRVER 8 3o IR — M FEI IR, RONLAE 75 AT

Surf-riding/Broaching (SB)
FR/BER

SB failure mode considers the vulnerability of a ship to surf-riding, during which a
following wave accelerates a ship forward, and broaching, which is a violent
uncontrollable turn that often follows surf-riding and may cause stability failure.
Evaluation of this failure mode requires information about the ship's propulsor(s), which
should be specified using the PROPULSOR command prior to calling DYNSTAB. See the
PROPULSOR command for more information. The /RESISTANCE parameter is required
for a level 2 analysis and is used to specify the ship's resistance curve.

SB R AR S FEMTANKT THIR MR 3L, FEUCHATE, EREEBIRIEMATRTE, DU, X
TEFHRZ G R AW R ZL AN AT %4, AT g 3 B0he e PR o VAl 1 i A = 75 2 DA AR it
#WIMER, 7RI DYNSTAB Z 1, r“ﬁﬂ%%’ﬁaﬁ%%uw?aﬁnz%ﬁ% BRELE R, 1§
a4 . /RESISTANCE Z4{e 2 YoM b ), F TR MR BE g Hh 25

Display Output
N i)

DYNSTAB always summarizes important ship and condition parameters at the top of the
report. The subsequent report sections then depend on the failure modes and level
being analyzed. Titles separate and identify failure modes, and each failure mode
comprises its own report section. Within each failure mode section, the level is identified
before summarizing parameters and report output specific to the mode and level. The
EA mode is unique in that it includes an additional applicability check, which is
presented as a table before any level 1 or level 2 output.
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DYNSTAB £ ER 5 TR S 45 EEZ M AI AR LS 8. AR5, e Sk i Bk T 7 i
WA NG o b B iR, AR SRS B SRR AR ). R
B A, TRV R TR0 (0 SRR S i 2/, SetE 0. EA B RRE 2
AeAE T E S NEOMOERITER A, R0 1 80 2 fin 2 AR os R

Level 1 report output is relatively brief for all modes, with information given as
parameter summaries, tables, or both, depending on the needs of the mode.

TR, 1R A e, ARIERAI R 2, USSR R E IR
RUE L.

Level 2 report output is more detailed, and always includes a detailed Long Term
Vulnerability Index table, which summarizes the calculations for each short-term
seaway within the overall environment. This environment data is prescribed by the IMO.
The table is organized such that the attained weighted probability index is given in the
final column for each seaway, and the final line in the table is the weighted sum of the
indices -- yielding the final attained value. For some modes, additional calculations are
presented prior to the Long Term Vulnerability Table. In these cases, the output is
presented in the order that calculations take place, such that what comes first is used
by what follows.

2 Foaw i EVEA, JF AR QI TR KR IE ss EAR HR, 2RI e T BB R afe
IS . A B R th [ bR S AU R INA LU 308, AN &R s o
BB B SE L R R RJE AT R ISR - AR IR RIE . W TR,
FERIIRBR AR AL 7 HABTH 5. AEXERE 00T, farh dsat SR A iy 280, DHE R IR A
BRI

Both level 1 and level 2 analyses conclude with an attained criteria table, summarizing
criterion, required values, and the attained values, before indicating whether the vessel
passed or failed the criterion. In some modes multiple criteria are considered.

1 A 2 o Hr A8 AL B IFR R AR, e GbnitE . ZORMEAERIHIME, 2RI fRs R i
e, RN, SHE M.

The optional /SUM parameter adds a summary table at the end of the report which
includes all modes in a single table and summarizes the overall result for the vessel. The
optional /BRIEF parameter omits detailed report output and retains only the attained
value tables in a compact format when minimal output is desired.

L HI/SUM ZHUER S R BRI —MNLER, ZILERERNRPEE A, IR
(R ASE R . RTGENI/BRIEF SHUE IS VEA IR S 4, JFAE 75 25/ ey I 3 LS g A% o Ok 1
CIRFFIMER

Examples

FEB

Running a level 1 analysis for all modes with a service speed of 12 knots, a downflooding
point for the DS mode, a crew location for the EA mode specified using a Critical Point,
and a summary table included in the report:
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MFTEBIEAT 1L g t, MRESERES 12 47, DS B Ft i, A I 5t 48 e 1 EA B
fir AAr DL AR R R R

CRT "downflood" 20f,8s,13 /SYM

CRT "EA-Bridge" 30f,0,13 /NOFLOOD

ROLL IMO /S

DYNSTAB /LEVEL:1 /SPEED:12 /SUM

Running a sequential level 1 and (if required) level 2 vulnerability check for the Dead
Ship failure mode using a bilge keel area of 150 and the IMO SGIS wave steepness
curve:

i 150 ARG Je & AR AT IMO SGIS iR FEE H £k, WM HEM AT 1 Z0f (n
REFLE) 2 PR A

CRT "downflood" 1.5f,3s,9 /SYM
ROLL IMO /AK:150 /S
DYNSTAB DS

Specifying the full load displacement for use in a Pure Loss and Parametric Roll
vulnerability check with a service speed of 16 knots:

TR IE T 2i 8 R AN S HOR PR RS A B R, AR5 16 77
DYNSTAB PL,PR /SPEED:16 /MAXDI:300

Running a level 2 Surf-riding/Broaching analysis for a single-screw vessel using a 5th
order resistance curve:

S S B BHL 77 h 28X R e R M AREAT 2 Z S iR/t o A -
PROP 2.6,0,0,0 /THRUST:0.2244,-0.2283,-0.1373 /WF:0.156 /TD:0.142
DYNSTAB SB /LEVEL:2 /SPEED:12 /RES:-0.0437,0.0766,-0.0273,0.004175,-0.00017

Forcing a nonlinear, time-domain simulation to evaluate the Parametric Roll failure
mode with a service speed of 20 knots:

58 i A 2 At P ) B AP Al R 55T 52 0 20 717 ) 2 R B i
DYNSTAB PR /LEVEL:2t /SPEED:20
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