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+ U S E R ’ S M A N U A L

1. INTRODUCTION +

This manual explains the usage of the Abandon Ship and the Man Over-

board Simulation. The manual separates discussion of the two simula-

tions for two reasons: 1) the mathematical models are quite different +

and 2) their implementation is also significantly different. Both

simulations were designed for use on the Wang 2200 System. The

Abandon Ship Simulation consists of one program while the Man Over—

board Simulation consists of three programs. The operator programs

for the simulations were written to provide both a standard and a

more flexible way to use the program. This manual presents the

standard use of the programs first and then presents their override

capability. Therefore , if a user requires only t h e  o p t i o n s  p r o v i d e d

by the standard use of the program , he need not concern h~ mse1f with 
+

the override portion description. Finally, for reference purposes ,

all the information presented to the user appears in the appendices

without a description of the meanings and imp lications of the ques—

tions.

2. Abandon Ship Simulation (Standard Use)

H The Abandon Ship Simulation , written in BASIC* for the Wang 2200 Sys—

H tern , was written to be easy and yet flexible enough to simulate

virtually any type of casualty that might require abandonment of a

ship. The program also formats the results of a simulation run to

make inter~~retation as simple as possible. The simulation naturally

divides into three parts: 1) the operator program which gathers t h e

information needed to perform the run , 2) the body of the simulation ,

and 3) the output program which takes the results of the simulation

and prints a summary report.

* BASIC is a registered trademark of Dartmouth University. 1



2.1 Operator program

The operator program presents a series of questions on the terminal

device (usually a video display). The answers to the questions posed

determine the input parameters for the simulation run. The specific

questions asked and the significan ce of different acceptable replies

appear below. The questions asked of the operator appear in all +

CAPITAL letters. For convenience the questions are divided into five

sections. The first is a preamble, the second set of questions are +
those related to the ship characteri stics , the third set of questions

define the rescue boat characteristics , the fourth set provides a

description of the casualty, and the fifth solicits the number of

simulations. Appen dix A shows all the questions presented to

• the user on the video disp lay for the standard use of the Abandon

Ship Simulation.

An Input Data Preparation Sheet such as shown in Appendix H should

be used to organize the rep lies and to prov ide guidance for quanti-

fying the appropriate parameters for the rescue boat .

2.1.1 The Pream ble

The program is first loaded from whatever mass storage d e v i c e  t h e
small computer uses (disk or tape). Next the operator types

RUN

The program then responds with

ABANDON SHI P S I M U L A T I ON
S E R I A L  NU MB ER ?

The serial number provides a means of identif ying the run and in

addition the program uses the integer part of the serial number to

randomize the random number generator. The user then enters the

serial number and the computer disp lays the message

INIT IALIZING

The initializing process requires several seconds , after which , the

computer goes to the next section to obtain the shi p characterist ics.

2.1.2 Ship Characteri stics (Standard Use) •

In this section the computer obtains the data necessary to describe

the ship type under investigation. A list of ship types appears and 

~~~~~~~~~~~~~~~~~~~ 
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the user selects the shi p desired. The simulation then uses the
• built—in ship characteristics for the shi p type selected. The com-

puter displays

S H I P  CHARACTER 1 STI CS.

I T A N K E R

2 CON T A i N E R  +
3 LNG

4 FISHBO AT +
5 TUG

6 BA RG E C A R R I E R  (LA SH )
7 GREAT LAKES BULKER - •

8 F E R R Y

NU MBER?

The u s e r  t h e n  e n t e r s  t h e  n u m b e r  d es i r e d .  The p r o g r a m  t h e n  a sk s  +

WANT ST AND A RD SHIP

( l = Y E S ;  0 — N O ) ?
For conventional usage , a YES (enter a 1) reply is entered. If m odi— +

fication of the standard characteristics are desired then a NO (enter

a 0) reply is entered. This override capability is described in

section 4.1.1. Table 1 shows the standard ship characteristics for

4 each ship type. The characteristics of the ship are the length of +

the ship, the number of people on board (POB), the number of life-

boats carried , the capacity of each lifeboat , the number of liferafts

and capacity of each liferaft. In addition the program establishes

standard values for the environmental and operational paramaters

according to ship type. The environmental parameters thus set

describe the water temperature and the significant wave height.

For the water temperature the program requires two values (both

entered automatically for standard): one, the mean mid—summer water

temperature and the other the mean mid—winter water temperature.

For the significant wave hei ght , the program also requires a

+ mid—summer and a mid—winter value. The significant wave height

carries the definition of “the average of the one—third highest

wav es” . Th is , studies have shown , corresponds closely to the

estimate a trained observer would determine by observing the sea.

3
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The simulation determines the wave height for each simulation

by selecting a value from a Rayleigh statistical distribution;

this requires the mode of the si gnificant wave heights as a

parameter. The mode of a statistical distribution is the most

frequently occurring value. Therefore , the program contains the

• standard values for the modes of the significant wave hei ght for

mid—summer and mid—winter. The simulation selects a time of year

• (or season) from a uniform distribution that varies between mid—

+ summer and mid—winter and linearly interpolates between the corres-

ponding values for both mean water temperature and mode of signifi—

cant wave height. An underl y ing assumption in the model is that

the environment is keyed to the ship type since it assumes

certain shi p types generally operate in particular areas of the

world. For standard use the program gives the operational para—

+ meter —— probability a rescue vessel is nearby —— a value depend-

ing upon ship type. However , if the user later selects a casualty
+ type that involves a collision , the program substitutes the fixed

value of 0.98 for the standard value selected by shi p type.

When a YES reply is entered , the program immediately goes to the

+ next section.

2.1.3 Rescue Boat Characte ristics
H In this section the computer gathers the data concerning the rescue

boat characteristics required by the simulation. Since the focus

of the simulation is upon the rescue boat , none of the rescue boat

characteristics are built into the program. Therefore , the rescue

boat characteristics always ori ginate with the user; these are

solicited by the computer in the form of questions. The questions

appear in all capital letters; a brief exp lanation of each is given

below.

RE SCUE BOAT CHA R A C T E R I STI CS .
NO. OF RESCUE BOATS (1 OR 2)?
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For some studies the effect of havi ng more than one rescue boat

might be desired; therefore t h e  user may select one or two as the

number of rescue boats aboard the shi p.

BOAT CAPacity (no. EX C l u d i n g  boat CREW)?

The capacity of the rescue boat may be varied from one (1) to

fifty (50); the number in the crew is not considered as part of

the rescue boat capacity.

N O .  IN B OAT CRE W ?

The number in the rescue boat crew plus the answer to the last

question determine the tot~gl capacity of the rescue boat. The

program computes the size of boats from the total number of peop le

aboard each type of boat.

MEAN TIME TO LAUNCH boat (MIN.)?

• An estimate for the mean time (in minutes) is entered; this is used

H in the computer to define a norma l statistical distribution; indi-

vidual runs , consequentl y, will have different values as drawn from

this distribution. The time entered should include the time to pre-

pare the boat for launch , th e time to load , the time to lower the

boat to the water , and the time to release the falls. This time

does not include the time for the crew and others (if any) to report

to the rescue boat. The time for the crc” to report has a built in

mean of one (1) minute.

MEAN TIME TO PICK UP one su rv ivor (MTTP) (Mm .)?

• This is a key parameter of the rescue boat. The mean time to p ick

up (MTTP) one man is a measure of the speed and ag ility of the rescue

boat. The MTTP should be available as a result of appropriate tests;

if it is not , it sho’ild be estimated as carefull y as possib~~e.

ST D .  MANU EV ER T I~-~S (MINutes)?

This characteristic reflects the rescue boats ability to manuever

to and from another vessel or boat to transfer survivors from a

filled—to—capacity rescue boat. It is entered as a me an time in

minutes. The Standard Maneuver Time is also determined by tests

in much the same manner as the MTTP. If the test time is not ava il—

able , a judicIous estimate must he made. Typ ical l y conventional ,

6 knot boat would have a Standard Maneuver Time of about one (1)

mi n u t e .

4)
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MAXimum rated WAVE HEIGHT capability (FT.)~
The user supplies the maximum si gnificant wave height , in feet , in

which the rescue boat can safel y be launched. This number is a

characteristic of the boat which should be provided by the manu-

facturer. The program uses the value supp lied to determine the

probability of a successful rescue boat launch. The probability

has a value of unity (1.0) for a calm sea and declines linearly

ro one—half (0.5) when the wave heig ht of the sea equals the

maximum wave height specified for the rescue boat. For a sea
• - with a wave height of twice the specified capability of the rescue

• boat , the probability reaches zero (0.0).

+ MAXimum rated HEEL ANGLE of DAVIT (DEGrees)?

For casualties that i~4vo1ve a sinking, the model assumes the ship

will attain some mean heel ang le. The rescue boat is assumed to

be davit launched. Present Coast Guard Regulations (1977) require

a capability of launch with davit angles of 15°. The model assumes

the probability of launch (due to heel ang le effects) is unity (1.0)

for heel ang les from zero degrees to the maximum heel angle specified

for the rescue boat davits. Beyond this limit the probability de—

+ d ines with increasing heel angle at a rate that depends upon whether

4 the rescue boat is on the high side or t h 9  low side. i’or a high

side launch , the probability declines to zero (0.0) at a 30 degree

+ heel angle; for a low side launch a 40 degree heel ang le results

in zero probability.

2.1.4 Casualty Characteristics

All the simulations for a given run involve the same type of casualty.

This section selects the type of casualty. For the conventional

use of the model the selection consists of supplying the number cor—

responding to the casualty types built into the program. Once the

casualty type has be en se l ected , t h e  p a r a m e t e r s  r e l a t i n g  to  t h e

casualty type are fixed. The computer disp lays the following.

TYPE OP CASUALT Y
I F I R E
2 COLLISION & FIRE

3 COLLI S I ON & S IN K I N G
4 EXPL OSION & FIRE

7



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— - .

~~~~~~

- 

I

‘
~ EX PLO SION & SIN KING

6 S T R U C T U R A L  FA i L U R E

7 GROUNDING

8 CAPSI7 .INC

9 F O U N D E R I N G

N U M B E R ?

The user supplies the number corresponding to the casualty type

under study and the computer responds with

WANT STANDARD CASU ALT Y +
(l=YES : 0=NO)?

A YES ( 1)  rep ly fixes the standard casualty paramet~~rs. A NO (0)

repl y overrides the standard parameters and requires operator inputs;

this is discussed in section 4.1.2. Table Z shows the standard char-

acteristics for each casualty type.

2.1.3 Number of Simulations

The only other information required at this point is the number of

- + simulations to perform. The last question , then , is

NUMBER OF SIMULATIONS?

The user should select this number with the same care as the other

L data supp lied. Since most of the information supplied to the pro—

gram determines the mean value of a parameter , enoug h simulations

are required in a run to make the results statistically si gnificant.

• 
+ 

On the other hand , each simulation takes a certain amount of time.
+ Therefore , if a great number of simulations are requested , the run

will take a long time. The minimum number of simulations , however ,

to ensure statistical convergence is 300.

2.2 Abandon Ship Simula t i on O u t p u t  Report

As soon as the user enters the last item requested , the number of

simulations , the program starts typing the output report. At that

point , however , the only Information available consists of the

information supplied b y the operator program. The program prints

everything up to and including the line RESULTS OF XXX SIMULATIONS:

(see Appendix B). The p rogram then performs the number of simu—

lations requested b y the user. Finally, the program prints the

results of the run and stops. A ppendix B shows sample reports

of re~~~~~s. 
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Turning to Appendix B , notice that the first half of the page des—

cribes the characteri sti s of the shI p, t h e  r e s c u e  b o a t , a n d  the +

casualty while the se c o n d  hal I d l  s p I ;i y s  t lie re Sil I is o I t lie s L m u  I at  I en~
The ship character 1st Ic a print e d on t- he re p or t  Inc I ud e I h e  I en ~~t Ii o I

t h e sh ip ( L E P ) ,  the number of people on board (POB), and the number

and capacity of the lifeboats and liferaf ts . There are other ship

characteristics pertinent to the model , but they do not appear in

the summary report. For the rescue boat all the values entered

appear in the report. For the casualty only the values relative to

the primary casualty appear.

Thr values for the shi p characteristics shown in the report are all

fixed values; that is the number of people on board , for examp le ,

remains exactly the number shown for all the simulations in a run.

For the rescue boat characteristics , on the other hand , some values

are deterministic , e.g., the number of rescue boats and rescue boat

capacity, while some are mean values , e.g., the time to launch the

rescue boat , the time to perform the standard maneuver , the time to

• pick up one man. For the characteristics of the casua lty, all th e

• -variables that appear are mean values and serve to define a normal

distribution. Note that the values presented in the report are for

the primary casualty only. For some casualty types the secondary

casualty also contributes to the total number of people who end up

in the water. For example , for a standard casualty, a fire results

in 5% of the people on board becoming isolated from the lifeboats

and liferafts and thus being forced to jump into the water. An

• explosion also causes 5% of the peop le on board to become isolated

from the lifeboats and liferafts and thus having to jump. For the

casualty type explosion and fire , consequentl y ten percent (10%)

o f t he  p e o p l e  on b o a r d  w i l l , on the average , be isolated from the
-

• 
l i f e b o a t s  and  l i f e r a f t s.  The r e p o r t , h o w e v e r , p r i n t s  o u t  o n l y t h e

p e r c e n t a g e  of t h e  p e o p l e  i s o l a t e d  d u e  to  t h e  p r i m a r y  c a s u a l t y  —— 5%

for this example. The same thing occurs for the number of people +
+

killed and the percent of lifeboats damaged. For the percent killed

and isolated the word CREW reall y means peop le on board. For the

• number of crewmen knocked overboard , the statement reall y should be

people rather than crewmen.

- - 
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The r e s u l t s  of t h e  s i m u l a t i o n s  a p p e a r  In t h e  s e c o n d  h a l f  of t h e  r e p o r t .

The most valuable single output of a run is the “OVERALL FRACTION

OF MEN IN WATER RE SCUED BY THE R E S C U E  BOAT ” . This is basically the

payoff number used to measure the effectiveness of selected rescue

boat characteristics. This number is computed by taking the total

number of people saved by the rescue boat divided by the total number

of people who end up in the water as a result of the casualty.

The remaining lines contain more detailed information about the

simulations. The line NO. IN WATER , N has the number of simulations +

in the column headed NO. TIMES. The column headed MEAN contains

the total number of people in the water divided by the number of

simulations while the columns headed MIN. and MAX . contain the

m i n i m u m  a n d  m a x i m u m  n u m b e r  of  peop le r e s p e c t i v e l y  who w e r e  in t h e

w a t e r in a n y  one  s i m u l a t i o n .  In  t h e  l i n e  beg in n i n g  N O .  R E S C U E D

BY BOAT , NS , the NO. TIMES column represents the number of times

the rescue boat was dep loyed su ccessfully; this number will never

be greater than the number of simulations. The mean number is the

total number of peop le rescued with the rescue boat divided by the

number of times the rescue boat was dep loyed. The minimum and

maximum apply to one simulation as above. The RATIO NS/N is com-

puted for each simulation and added to the tota l ratio for the run.

The mean is the total ratio divided by the number of times the

r e s c u e  b o a t  was s u c c e s s f u l l y  d e p l o y e d .  The m i n i m u m  and  m a x i m u m
+ columns contain the minimum and maximum values of the ratio NS/N .

The lines RESCUE BOAT DAMAGED and R.B. LAUNCH FAILED have entries

for the number of times these events occur only . In the last two

entries in the report *NRBRB means Not Rescued By Rescue Boat.

For these lines , the number of times refers to the number of simu—

lations in which the rescue boat failed in its mission for the

reason stated. The mean is the total number of peop le not rescued

by the rescue boat divided b y the number of times t h e  event occurred.

When the number of times is zero , no mean is computed or pri nted

and the minimum and maximum columns are filled with dashes.

I i
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3.  MAN O V E R B O A R D  S I M U L A T I O N  ( S T A N D A R D  U S E )

The Man Overboard Simulation has three parts. The first is The +

O p e r a t o r  p r o g r a m , s e c o n d  is The S i m u l a t i o n  P r o g r a m  and  t h i r d  is

an Output Program. All three programs are written in BASIC for use

on the Wang 2200 System.

3.1 Operator Program

The Operator Program presents a series of questions on the terminal

dev ice  ( u s u a l l y  a v i d e o  d i s p l a y)  The a n s w e r s  to  q u e s t i o n s  posed

determine the input parameters for the simulation run . The specific

questions asked and the significance of different acceptable replies

appear below. The questions asked of the operator appear in all

CAPITAL letters+. For convenience the discussion below begins with

the preamble followed by the questions divided into two parts:
• Ship Characteristics and Rescue Boat Characteristics.

As in the Abandon Ship Simulation , an Input Data Preparation Sheet

+ + such as shown in Appendix H should be used to organize the replies

and provide a guide for what characteristics ought to be evaluated.

3.1.1 The Preamble

The program is first loaded from whatever mass storage device the

small computer uses (disk or tape). Next the operator typ e s

RUN

The program responds with

F IRST S E R I A L  NUMBER
The user then enters the first serial number desired and the compute r

responds with

LAST S E R I A L  N U M B E R
The user should enter a number at least large enoug h to include all

the simulation runs desired during the session. The Operator Program

gives the user an opportunity to truncate the session after entering

the data for each simulation , but the program does not allow the user

C to add to the number of simulation runs in the session. Next the

12
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computer requests

DATA F I L E  N A M E

The program will open the li l e specified b y the u s e r  a n d  w r i t e  t h e

data from the sessIon on the disk. Some computer systems require +

that a blank file by the name already existing on the disk before run—

ning the program; other computer systems do not p lace this restrict— -

ion on the user. Next the computer responds with

I N I T I A L I Z I N G

The initializing process requires a few seconds. When the computer

has completed initializing, the computer goes to the next section

to obtain the ship characteristics.

3.1.2 Ship Characteristics

In this section the computer obtains the data necessary to describe

the ship type. For the standard use of the program a list of ship

types appears and the user selects the number corresponding to the

type desired. The simulation then uses the built—in , ship character-

istics for the shi p type selected. The computer disp lays the

following.

S H I P  C H A R A CT E R I S T I C S

1. T A N K E R

2 .  C O N T A I N E R

3. LNG

4 .  F I S H I N G

5. TUG

• . 6 .  B A R G E  C A R R I E R  ( L A S H )

7.  GREAT LAKES BUL KER
8. F E R R Y

N U M B E R  OF S H I P  D E S I R E D

13 
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I’ The user then enters the number desired. Then the program asks

WANT STANDARD SHIP

(1~~Y E S ;  O = N O ) ?  +

A YES (enter a 1) reply ensures the standard shi p characteristics.

F A NO (enter a 0) reply provides the ability to override the standard

characteristics and insert others of the operators choosing. Section

5.1.1 discusses this in more detail. Table 3 shows the standard

ship characteristics for each type of ship.

3.1.3 Resue Boat Characteristics

In this section the computer gathers the data concerning the rescue

boat required by the simulations. Since the focus of the simulation

rests upon the rescue boat , none of the recue boat characteristics

are built into the program. Therefore , whether the user desires

the standard or the override use of the program , the rescue boat
+ characteristics always orig inate with the user. For each question

asked by the computer , a brief exp lanation appears. The computer

outputs appear in all cap ital letters

R E S C U E  BOAT C H A R A C T E R I S T I C S

S P E E D  IN SM OOTH WATER ( K N OTS) ?

The program allows a minimum speed of three (3) knots and a maximum

speed of 100 knots. The simulation program uses the speed in smooth

water in conjunction with the wave height and the rep ly to the next

question to compute the rescue bo .~ speed for each simulation. The

speed enters Into the time spent in rescue boat searches .

14 
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SPEED IN 8 FT. WAVES (KNOTS)?

• The program requires that this speed lie between 3 and 100 knots.

As mentioned above , this value hel ps to define the rescue boat

• speed as a f u n c t i o n  of sea state.

FREEBOARD (FEET)?

This variable can range from 0.5 to 20. The freeboard affects the

time to retrieve a man from the water.

PERCENT OF GUNWALE OPEN (Z)?

This  var iabl e, which has an allowed range from 1% (almost a totall y

closed boat) to 100% (entirely open boat), also affects the time to

retrieve a man from the water.

H E I G H T  OF LOOK OUT ’S EYE ( F T ) ?

The higher the lookout ’s eye , up to a limit , the further a man in

the water can be seen on a clear day. This variable , with an allowed

range of 3 to 50 , affects the search algorithm for those simulations

that use the rescue boat for search.

MEAN TIME TO PREPARE (MIN)?

This variable has an allowed range from zero to ten ( 10)  m i n u t e s .

The variable is used in the simulation program as a mean value

for a normally distributed time. The time to prepare affects the

survival rate.

+ 
N U M B E R  OF F A L L S ?

Conventional lifeboats employ two falls; some survival systems (e.g.

• the Whitaker survival capsule) employ a single fall. The program

allows the user to select one (1) or two (2) falls. It is generally +

assumed that a two fall boat would have a lower probability of
+ recovery in a high sea state than a single fall boat (or system to

+ 
include survival capsule). The model uses the number of falls and

the wave height to assign a probability of successful recovery.

Modern Coast Guard cutters employ a special two fall system known

as tensioned falls; the model does not make a distinction

between a conventional fall and a ten sioned fall.

15
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DESCENT SPEED (FT•/MIN .)?

Combined with a function of the freeboard of the ship (a shi p

characteristic), the descent speed determines the time required

to launch the rescue boat (once it has been prepared fox launch).

The descent speeds allowed , range from 10 to 500 feet per minute

and provide the capability to include conventional boat descents

• as well as those of a “free—fall ” boat.

MAX. LAUNCH SPEED (KNOTS)?

This  p a r a m e t e r  is i n t e n d e d  to  d e f i n e  the  allowable shi p speed for

which the rescue boat launch can safely o:eur; it is used to deter—

mine the time required for the ship to slow from its normal operating

speed to the launch speed. The program allows a minimum of zero (0)

¶ and a maximum of 100 knots.

•1 MAX . WAVE HEIGHT (FEET)?

This parameter defines the maximum wave hei ght at which the Captain

would risk launching the rescue boat; it is presumed that the

Captain ’s judgement is based primarily on an awareness of the rescue

boa t ’s characteristics. Strictly speaking the judgemental factors

involve more than just the significant wave height , but the model

uses only the wave height in this decision.

STD. MANEU VER TIME (MIN.)?

This parameter reflects the rescue boats ability to maneuver from

the ship to the man overboard and to hold position in calm waters.

It is entered as a mean time in minutes and is determined by tests.

If the test time is not available , a judicious estimate must be

made. Typically a conventional , 6 knot boat would have a Standard

Maneuver Time of about one ( 1)  minute. The program allows a para-

meter range from a minimum of zero (0) to a maximum of 10 minutes.

USE THE BOAT FOR S E A R C H

(l=YES; 0=NO)?

A YES answer causes the model to use both the rescue boat and the

ship for the search while a NO answer performs the search with the

ship only unless the ship cannot turn and conduct the search.

17
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SEAR CH WiTH R .B. ONLY

(1 YE S ; 0 N0) ?

A Y E S  answer to this question arranges the model (by setting P5 to

unity (1)) so all searches will emp loy the rescue boat onl y. This

applies whether or not the man was seen going overboard. For the

case in which the man was not seen going overboard a YES answer to

this question overrides a NO answer to the last question (USE THE

BOAT FOR SEARCH). On the other hand , a NO answer sets P5 to a value
• that depends upon the type of ship from which the man fell overboard.

P5 determines whether or not the ship will return to the point the

man supposedly fell overboard and search or whether the ship will

send the rescue boat to perform the search. Next the computer asks

the u ser ,
N U M B E R  OF S I M U L A T I O N S

The user should select this number with the same care as the other

+ 
data supplied. Since most of the information supplied to the pro-

gram determines the mean value of a parameter , too few simulations

can result in statistically insi gnificant results. On the other

hand; each simulation requires a certain amount of time on the aver—

age . Therefore , requesting a large number of simulations will take

+ a long time ; 1000 simulations are typical of the number used in most

runs. At this point the program writes the input data on the disk

• 1 and prints twelve lines having all the values selected by the user

and a number of computed values that remain constant for all the

simulations in the run. Appendix G shows this printed output for

a typical run.

As soon as the print—out completes the computer displays , the follow—

ing three lines appear , +

WANT TO INPUT NEXT R U N ?
- 

• SERIAL # XXX
(1—YES : 0 N0)

18
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where the X X X  receives the next hi gher serial number . i f the user

provide , an affirmati ve reply, the program repeat s the data gather-

ing ecena~.io. For the last serial number or for a negative reply

the program displays the message

INPUT PHASE COMPL ETE • +

closes the disk file and stops. +
•

‘
4 

.

~ ~

l

19



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘I’

L +

3 . 2  SI m u l a t i o n  P r o g r a m

The Man Overboard Simulation i’ rugram uses , as input , the disk file

+ written by the Man Overboard Operator Program ,performs one or more

simulations and produces an output disk file which the Man Overboard

Output Program can use. The program has , from an operational point

of view , only two parts: a preamble and a simulation part. Whereas the

+ preamble requires user attention , the simulation runs independently

of user attention.

3.2.1 The Preamb le

The program is first loaded from whatever mass storage device the

small computer uses (disk or tape). Next the operaLor types

RUN

The program responds with

I N I T I A L I Z I N G
• which requires only a second or two . Then the program proceeds to

request information from the user. First ,

DEBUG P R I N T  #1 ~l=YE S; O=NO)?

This question and tt !e f o l l o w i n g  two  s h o u l d  always receive a negative

reply. An affirmative reply to any of these three questions will

produce a large amount of output which o n l y a p r o g r a m m e r  f a m i l i a r
H with the internal workings of the program could intrepret. The

following two questions are

DEBUG P R I N T  #2 (l~ YES; O=N O)?

and

DEBUG P R I N T  #3 ( 1~~YES; 0=NO)?

Next the computer asks if the user wants two other print—outs with

the questions

REGULAR PRINT (1—YES; 0=NO)?

and
COMPRES SED P R I N T  (1 Y E S ;  0 N0) ?

The user should select one of these but not both. The REGULAR PRINT ,

• when selec ted , produces a one page report for each simulation run

20
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which contains a summary of the input data and the results of the

simulation run. This report Is precisely the same report as the

Output Program produces. A sample of this report appears in Appen-

d ix C. The COMPRESSED PRINT , when selected , produces five lines

containing a summary of the results of the simulation . With the

compressed print the user must refer to the printed output of the

Operator Program to detemine the input parameters for the simulation

run. The COMPRESSED PRINT provides a way of substantiall y reducing

the volume of output when a large number of related simulation runs

are made. Appendix C also contains a sample of the COMPRESSED PRINT

output. The Output Prog .am , then , can produce a few of the REGUl AR

PRINT reports for reporting purposes. After the user selects the

kind of output desired , the computer asks

INPUT DATA F ILE NAME ?

This is the same disk file as the Operator Program produced. The

user can make up several sets of input data , in different disk files ,

then run the simulations in any order desired. Since the Simulation

Program also produces an output disk file , the computer asks the

question

OUTPUT DATA FILE NAME ?
to get the name of the disk file onto which to write the results

of t h e  s i m u l a t i o n .

3.2.2 The Simulation

Once the program has the information suppli~ d in the preamble , the 
+

computer proceeds to perform the simulations specified in the input

data file. The program will perform as many simulation runs as the

file contains input information. The program will rotate between

+ the tasks of reading the input data , performing simulations , print-

ing reports , and writing results on the output data file. As soon

as the program detects an end—of—file in the input fIle , the ‘ro—

gram will close both files , print the message “FINISHED. ” , and stop.

At this point the input data file remains unchanged and the output

data file contains sets consisting of a copy of the input data

21
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fo l l owed  by the r e s u l t s  of the s i mu l a t i o n s .  There  w i l l  be as many

sets of input and output  d a ta  on the  o u t p u t  f i l e  as t h e r e  were s e ts  
•

of input data on the input f i l e .  The output data  f i l e  serves  as an

input f i l e  for  the Man O verbo ard  Output  P r o g r a m .

3.3 O u t p u t  P r o g r a m

The Man Overboard Output  P rog ram s imply reads  the disk f i l e  produced

by the Man Overboard S imula t i on  P rog ram and p roduces  one or more

repor ts  ident ica l  to the r e p o r t s  p r oduced  by the S imula t ion  program

when the user r e q u e s t s  the REGULAR P R I N T .  The only I n t e r a c t i o n  w i t h

the user cons i s t s  of the s ingle q u e s t i o n

SIMULATION OUTPUT FILE NAME :

Once the user  suppl ies the f i l e  name , the program proceeds automa—
+ tically to produce report after report until the program detects

an end—of—file in the sirulation output file. The Output Program
+ 

produces only printed output.

— 
+
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4 .  Abandon Ship Simulation (Override Mode)

Section 2 discussed the standard use of the Abandon Shi p Simulation;

this section concerns the use of the simulation in an override mode.

Only the additiona l questions app licable t o  this usage of the simu-

lation appear in this section. The user should consult section 2

for the standard . use questions and explanation s. Appendix E shows

the questions for the override use of the Abandon Shi p Simulation as

they appear on the video display without any explanation of the

questions.

4 . 1  O p e r a t o r  P r o g r a m
Of the five sections into which the operator program divides , only

two sections differ from the standard use discussion: namel y, those

of the Shi p Characteristics and the Casualty .

4.1.1 Shi p C h a r a c t e r i s t i c s

For a more flexible usage , the program allows the user to override

any or all of the ship characteristic s. Under this mode of operation

-• the user can select a “non—standard ” ship by supp ly ing values for

the different characteristics of his choosing. This procedure is

implemented as follows: when the TV disp lays

WANT STANDARD S H I P

(1 YES; O=NO)?

the user rep lies NO (by entering :i 0 ) .  The program will continue with

(STD. SHIP LENGTH = XXX)

H SHIP LENGTH?

The XXX contains the standard length of the ship type selected (see

+ 1 section 2.1.2) for comparative purposes; the user then enters the

ship length desired. The program accepts any value between 20 and

5000; the program expects the length in feet. Next the program

presents the following +

(STU. POE SHIP = X X X)

FO B S H I P ?

As for the ship length , the number of people on board (POB) the

standard ship typ ’ fills in the XXX for comparative purp oses; the

user provideE the number of POB desired for his particular simula—

tion. The number may range from 2 to 5000. In a like manner the

program asks for each characte ristic in turn. Listed below are
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the characteristics which can he changed; in each case the format

appears exactly as in the two examples given above. The minimum

• and maximum values indicated bel ow do not appear on the screen.

NO. OF LIFEBOATS (minimum ze r o , maximum 200)

CAPACITY OF EACH L.B. (minimum zero , maximum 100)

NO. OF LIFERAFTS (minimum zero , maxim ’~m 200)

CAPACITY OF EACH L.R. (minimum zero , maximum 100)

MODE OF SIGN . WAVE HGTS.—-MID-WINTER (minimum 0, maximum 50)

The mode is the most frequently occurring value. The program

linearly interpolates between the m id—winter and mid—summer signifi—

cant wave heights using a value for the season that has a uniform

distribution between mid—summer and mid—winter. This mode number

is used to define a Rayleigh statistical distribution from which +

the specific significant wave heights are drawn for each simulation.
+ • MODE OF SIGN. WAVE HGTS.—-MID—SUMMER (minimum 0, maximum 50)

MEAN WATER TEMP.--MID—WINTER (minimum 20°F., maximum 100°F.)
• The program expects the mean water temperature in degrees fahrenheit;

• it is used to define a normal statistical distribution from which

specific water temperatures are drawn. The program linearly inter-

polates between mid-winter and mid—summ er values using the same

value , for any given simulation , as for the si gnificant wave height.

MEAN WATE R TEMP .—-MID-SUMMER (minimum 20°F., maximum 100°F.)

PROB . RESCUE VESSEL NEARBY (minimum 0, maximum 1)

• Fo r  a collision this value gets changed to 0.98 regardless of the

value entered here; otherwise this value will be used b y the program.

This question and response concludes the section on ship character— +

istics; the program continues with the rescue boat characteristics

(see section 2.1.3) followed by the casualty (see section 2.1.4

and below).

4.1.2 C~~sua1ty Characteristics

The flexible use of the program to override the standard casualty

characteristics is invoked by answering NO to the following question.

WANT STANDARD CASUALTY

( 1 Y E S ;  O = N O ) ?

+ 4
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Wi th a NO response the program next asks

(STD. MEAN FRACTI ON OF POB KILLED — XXX)

MEAN FRACTION OF FOB KILLED?

Note that for this and all other cases the number supplied affects

only the primary casualty. Thug , for a collision and fire , onl y

the number killed by the collision can change as a result of the

• reply to the question ; the number killed b y the fire remains the

same. Note that for some casualties , a secondary casualty is not

assumed. Following this question and reply, the program asks

(STD. MEAN NO. OF FOB KNOCKED OVERBOARD = XXX)

MEAN NO. OF POB KNOCKED OVERBOARD?

Note that in this case it is not the fraction of FOB but rather

the total number. The program limits the number between zero and

one; fractional values are acceptable. For the following only the

question that appears on the screen will be presented along with

the minimum and maximum values the program allows .

MEAN F R A C T I O N  OF FOB ISOLATED ( minimum 0, maximum 1)

MEAN FRACTION OF LIFEBOATS DESTROYED ( m i n i m u m  0 , maximum 1)

j Note that for the primary casualty of a collision this characteristic

has a standard value of zero.

MEAN LENGTH OF DAMAGE ( m in i m u m  0, maximum 200)

This value +, in feet , determines the probability that a lifeboat

will be damaged during a collision.

MEAN HEEL ANGLE ( m i n i m u m  00 , m a x i m u m  180 0 )

The program uses this value only for those casualties that involve

a sinking; the value is in degrees.

MEAN TIME FOR CASUALTY TO DEVEL OP ( minimum 0, maximum 480)

The t i m e  in m i n u t e s  f r o m  t h e  b e g i n n i ng  of t he  c a s u a l t y  until the

abandon ship signal is given.
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5. Man Overboard Simulation (Override Mode)

Section 3 discussed the standard use of the Man Overboard Simulation ;

this section discusses the capability to override some of the standard

characteri stics assumed. Onl y those additional questions appl ica b 1~ 
+

to this capability appear in this section. The user should consult +

section 3 for the standard usage and explanations. Appendix F shows

the questions for the override use of the Man Overboard Simulation

as they appear on the video display.

5.1 Operator Program

The override use of the operator program involves only the Ship

Characteristics; the remainder of the characteristics remain the

same as for the standard use of the program discussed in section 3.

5.1.1 Ship Characteristics

The override use of the program allows modification of onl y three

of the shi p characteri~.tics. The override use of the program beg ins

when the user answers the following question in the negative

WANT STANDARD SHIP

(l=YE S; O=NO)?

With a NO answer , the program responds with

(STO. SHIP LENGTH = XXX )
S H I P  L E N G T H ?

The XXX contains the length of the standard shi p assumed for compara—

tive purposes; the user supplies the length desired , which may be

the same as the standard or some different value. The program

+ accepts any value between 10 and 2000 feet. The program then asks

(STD. SHIP SPEED = XXX)

SHIP  SPEED?

- 
The user can supply any value between 10 and 50 knots. Finally,

the program asks

(STD. MEAN HEADING ERROR (DEC.) = X xx )
MEAN HEADING ERROR (DEG.)?

The user response must lie between 0 and 5 degrees. Following

this response by the user the program proce eds to the next section ,

that of the Rescue Boat Characterist ics , which always requires the

user to supply all the characteristics. The Rescue Boat Character—

istics are inputted in the manner discussed in section 3.1.3

26
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APPENDIX A: Standard Use of Abandon Ship Simulation

The following pages have the exact messages and questions ~.hat ap-

pear on the terminal device (video display) during the stand-

ard use of the Abandon Ship Simulation. Each screen is shown as 
+

it appears on the CASDE small computer , but a different system

may have a different number of questions per screen. Screens

that have an asterisk (*) in the upper right hand corner will

always begin the same since the program performs a home and erase

before starting the screen. The xxx indicates information sup-

plied by the user.

ABANDON SHIP SIMULATION *

S E R I A L  N U M B E R ?  xxx

I N I T I A L I Z I N G

U
,

A-i . + 

--
~~~~
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~~
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~~~~IP CHARACTER ISTICS. 
+ 

*~~~~~~

1 TANKER

2 CONTAINER

3 LNG

4 F I SUB OAT

5 TUG

6 BARGE C A R R I E R  (L A S H )

7 GREAT LAKE S BULKER

8 F E R R Y

N U M B E R ?  xxx

WANT STANDARD SHIP

(1—YES; 0=NO)? xxx

R E S C U E  BOAT C H A R A C T E R I S T I C S  
+ 

*

NO. OF RESCUE BOATS (1 OR 2)? xxx

BOAT CAP . (EXC. CREW)? xx x +

NO.  IN BOAT CRE W ? xx x

MEAN T I M E  TO LAUNCH ( M N . ) ?  xxx

MEAN TIME TO P I C K  UP? xxx

STD. MANEUVER TIME (MIN.)? xxx 
•

MAX. WAVE HEIGHT (FT.)? xxx

I

_ _ _ _ _ _ _ _ _ _ _
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MAX . HEEL ANGLE (DEC.)? xxx

TYPE OF CASUALTY *

1 F I R E

2 COLLISION & FIRE

3 COLLISION & SINKIN G

4 EXPLO SION & F I R E

5 EXPL OSION & S I N K I N G

6 S T R U C T U R A L  F A I L U R E

7 G R O U N D I N G

8 C A P S I Z I N G

9 FOU N D E R I N G

N U M B E R ?  x x x

WANT STANDARD CASUALTY

(l=YES; O=NO)? xx x

N UMBER OF S I M U L A T I ON S ? x xx

A-3 
a
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+ The following pages consist of the outputs of actual simulation

runs. Enough examples appear to show all possible situations

that can occur.
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Appendix B (Con ’t)

Al J( ‘IN SI-i L P  ~~ ~iUl ..A I .I~UN

3 ] j j j l I A r r p ’ N  - .~~I~ I A I  No. AS [3:1+

CONTA 1 NFR
L BF- / 1+ () I i: I-
PC) B = 40

2 -— 40 MAN i ii - I:: +E ~f lA r S
1 -—- 2~ MAN l+ + [FEI.~n1~ 1 1-i

NUMIn . P OF ’ RESCUE BOA 15 ~: +
RF.:scuE BOA f C~ F~At: iv ~7 1 -

~~ MAN CREW ( EACF-1 f O A l  +
MEAN 1 I ME 10 1. A U N C I I  F ;ESCI. JE BO A T  

- 2 M I N I  JTES
MEAN ‘t IME 10 PERI ORM S iAt4 J:IARD MANEUVER :1 h F N

• MEAN ‘r ;(Mr 10 PICK UI:. ONE: M AN F~R0i1 w~i i:~ = :1 MIN
RA 1EI’ HEEL.. ANGLE OF’ RE CUE BOAT DAV II ~ S ‘0 OEt ’S
RArEr’ SEA s rA r E  CA PAB] I IY 20 FT 5]:(3 N • l•iu r

ExPLOSION ~ SINK:I:NG
ON AVG • : 10 Z OF CRE W K I L LED BY CASUALTY

:1 CREWMEN KNOCKED ov ER8t~~RI:’
S Z OF’ CREW 1: SOLA’FE t i i~

- •~i ~ .. IFEF OA i
.1+ 0 ~ OF I. :IFEBOATS’ DAMAG E. i,t
)() M [ N  • F KUM BF bT NNT Nt., UI (‘A’ lJAL I

ro BEG:l:NNINC; OF ABANDON SHIP.
20 I’E(:IREEs HE:EL AN G L E

+ 4 REsUI:rS OF 300 SIMIJL.AT’[ONS

OVERALl... FRACT:I oN OF +

MEN IN WA TER RES CI. J LL I * •34~ *
+ 

BY RESCUE BOAT ********  +

N O • M E A N  M I N  + M AX ,
I I M E S

NO. IN WATER , N 300 2,95 0 6 -

•

‘ 1 NO. RESCUED DY BoA r N5 704 1. • 5 0

RATIO NB/N 701 .48 0

R ESCUE BOAT DAMA (3ED U

R .F. LAUNCH FA I l ED 86 
+

*NRBRB ‘ ALL BOATS F I L L  r u  Et i
CAPACITY BEFORE LAUNCH -4 3 5

*NRBRBc RESCUE BOAT S ALL
BOATS & R A F T S  I N  W A T E R

~ ILL[D TO CAPACITY 2 1.5 ‘1 + 7

a
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; ABA NDON SHIP SIMULATION

SIMULATION SERIAL NO. AS 173

LNG
LBP = 900 FEET
POD = 50

4 - 33 MAN L I F E BOATS
2 -• 25 MAN LIFERAFTS

NUM BER OF RESCU E BOATS 1
+ RESCUE BOAT CAPACITY = 15 + 2 MAN CREW (EACH BOAT)

MEAN TIME TO L A UNCH RESCU E BOAT 2 MINUT ES
MEAN TIME TO PERFORM STANDARD MANEUVER = 1 MIN.

+ MEAN TIME TO PICK III ONE MAN FROM WATER = 1 MIN.
S RATED HEEL ANGLE OF RESCUE BOAT DAVITS = 20 BEGS.

RATED SEA STATE CAPABILITY 20 FT. SIGN • WAVE HGT.

+ 1 FIRE
• ON AVG .: 5 Z OF CREW KILLED DY CASUALTY

0 CREWMEN KNOCKEr’ OVERBOARD
5 X OF CREW ISOLATED FROM LIFEBOATS
10 Z OF LIFEBOATS DAMAGED
30 MIN. FROM BEGINNING OF CASUALTY

TO BEGINNING OF ABAN D ON SHIP.

RESULTS OF 300 SIMuLTI0NS:

OVERALL FRACTION OF+ MEN IN WATER RESCUED * .425 *
BY RESCUE BOAT

NO. MEAN MIN. MAX.
TIMES

;~O. IN WATER, N 300 2.46 0 5

NO. RESCUED BY BOATPNS 220 1.43 0 4

RATIO N6/N 220 .54 0

RESCUE BOAT DAMAGED 41

S 
R.B. LAUNCH FAILED 39

*NRBRB , ALL. BOATS FILLED TO
CAPACITY BEFORE LAUNCH 0 •----- •-

*NRBRB, RESCUE BOAT & ALL.
BOATS & RAFTS IN W ATER
FILLED TO CAPACITY 0

B - I
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+ Appendix B (Con ’t)

A BAN D ON SHIP SIMULATION

S IMULATION SERIAL.. NO. AS 200

FISHBOAT
+ LDP 75 FEET

PO B = 5
• 0 --- 0 MAN L..IFEBOATS

1 ‘ 10 MAN L.IFERAFTS +

NUMBER OF RESCUE BOATS = 1
RESCUE BOAT CAPACITY 3 + 2 MAN CREW (EACH BOAT>

MEAN TIME TO LAUNCH R ESCUE BOAT :~ 2 MINUTES
MEAN TIME TO PERFORM STANDARD MANEUVER 1 MIN .
MEAN TIME TO PICK UP ONE MAN FROM WATER = .5 MIN.
RATED HEEL ANGLE OF RESCUE BOAT DAVITS = 20 DEGS.
RATED SEA STATE CAPABILITY = 20 FT. SIGN • WAVE HOT.

CAPSIZING
+ ON AVG.: 10 % OF CREW KILLED BY CASUALTY

+ 
‘ 2 CREWMEN KNOCKED OVERBOARD

0 7. OF CREW ISOLATED FROM LIFEBOATS +

0 7. OF LIFEBOATS DAMAGED
5 MIN. FROM BEGINNING OF CASUALTY

TO BEGINNING OF ABANDON SHIP.
+ + 30 DEGREES HEEL ANGLE

RESULTS OF 300 SIMULTIONS:

• S OVERALL FRACTION OF
MEN IN WATER RESCUEI’ * .23 *
BY RESCUE BOAT

NO. MEAN MIN . MAX .
TIMES

NO. IN WATER~ N 300 2 ,09 0 4

NO. RESCUED BY BOAT~ NS 105 1.37 0 4 
•

RATIO NS/N 105 .63 0

RESCUE BOAT DAMAGErI 0

R.B. LAUNCH FAILED 195

*NRBRD , ALL BOATS FILLED TO
CAPACITY BEFORE LAUNCH 0 - -  -- ---.

*NREiRB, RESCUE BOAT & AL..L
BOATS & RAFTS IN WATER
FILLED TO CAPACITY 5 0 0 0

B—4
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APPENDIX C: Standard Use of Man Overboard Operator Program

• The following pages have the exact messages and questions that

appear on the terminal device (video display) during the

standard use of the Man Overboard Operato r Program. Each screen

• Is shown as it appears on the CASDE small computer , but a dif—

- ferent system may have a different number of questions per screen.

• Screens that have an asterisk (*) in the upper right hand corner

will always begin the same since the program performs a home and

erase before starting the screen. The xxx Indicates information

supplied by the user which will also appear on the screen.

OPERATOR PROGRAM *

F I R S T  S E R I A L  N U M B E R  XXX
5+ LAST S E R I A L  N U M B E R  XXX

DATA FILE NAME XXX
+ I N I T I A L I Z I N G

C-I



L , , Appendix C (Co+ n ’t)

S H I P  CHARACTER IS TIC S *

1 TANKER +

2 CONTAINE R

3 LNG

4 F I SHB OAT

5 TUG

6 BAR GE CARRIER (LASH)

7 GREAT LAKES BULKER
- 

1 8 FERRY

N U M B E R  OF SH I P  DES IRED XXX

WANT STANDARD SHIP  *

(l~’YES: 0~ N O ) ?  xxx

- U
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Appendix C (Con ’t)

+ RESCUE BOAT CHARACTER ISTICS *

SPEED IN SMO OTH WATER (KNOTS)? x x x +

SPEED IN 8 FT. WAVES (KNOTS)? xxx

FREEBOARD ( F E E T ) ?  xxx

PERCENT OF GUNWALE OPEN ( % ) ?  xxx

.1

~~~~~~~HT OF LOOKOUTS EYE ( F T ) ?  xxx

MEAN TIME TO P R E P A R E  ( M I N ) ?  xxx

NUMBER OF FALLS? xxx
+ + DESCENT SPEED (FT./MIN.)? xxx

MAX. LAUNCH SPEED (KNOTS)? xxx

MAX . WA VE HEIGHT (FEET)? xxx

STD . MANEUVER TIME (MIN.)? xxx

C-3
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Appendix C (Con ’t) ‘

USE THE BOAT FOR SEARCH

+ (1 YES; O=NO)? xxx I
- 

- SEARCH WITH R.B . ONLY

(l’YES; O= NO)? xxx

C-4
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APPENDIX D: Sample Outputs of Man Overboard Simulation Programs

1. Man Overboard Operator Program Output

CONTAINF:R 71,0 23 2,/s 60
5 94 70 18 0.0%

— RESI ,t,,’[ BoAr 3 2 100 13 .+‘ +

2 t O O  2 20 1 .2 5

• PR O I :AE r TI +  i F  TES ‘‘ .63 0 . 1 2  0.03 0.26 0.05 0
1 0 + 5  0 .9 0.05 0.13 0 .9
0 0.65 0.97

* OF SIM . 1(51+ ) f ( T W )  T ([, S ( 0 ) )  AI +. PHA(LS) S

7 ’ ‘ 1000 • :3739:1 :‘k +~4:3 48 4 15069109758 15 30 +

2. Man Overboard Simulation Program COMPRESSED PRINT Output

S/N NOTIFY REACH P F I N D  IN R • ri • SAvEr’ NOTIFY REACH P F’ [ND IN R • Ft • sAvEr,

SEEN 626 P.R. tlEPI,, + OY[ Il 5:11 NOT SEEN 374 P.R. FAILED 0
+ 20C’ 624 51() 51 5 4211 300 913 25 75 13 7

1+019 5 . 7 7 1  5 ,959 I’l .~’1’6 8.557 8.79 1~,’ ,9~ 13 :1,5. 998 22 ,4~32 19 ,74 13
: 19.213 19.21 + 3 2O.4 ’ -~ :‘o.o~ :3o. •i,~~ 65

,096 65.096 70, 172 35.235
0 .391 3~ 737 5..+ ~v.5 5.79-3 .l. ’:,’O-l ~‘.259 6.259 9,1397 9,139:+’

• F T  NIcHEF, .

3. Man Overboard S imul ation Program REGULAR PRINT Output and

Man Overboard Output Program Output

A sample of the print-out produced by the Man Overboard Simulation Program

when the user selects REGULAR PRINT or the print-out produced by the Man

Overboard Output Program appears on the next page (page G-2).

0-I 

— —.-



- . ,,, ~ ~~~~- r ”~~~~~ 
I -

- 
-

Appencflx Li (10fl tJ

MAN ~VI J’; FflJA~ II si MIII Al T tiN

SIMtI i,A1 ION ~ I I~ IIAL.. Nt) . MOB 700

ct ’)NTA I:NER

I, INo ’rH ~r 71,0 FEF:’’ f SPEED = 23 KNOTS
NAV lOA F I ONAL HF:A 1:i I NO ERROI:~ :1 r’EnRF E ( c
PRUBAE’II.., I i•Y SUIt WIL L RE F~’ES~ P [CI’ ED F ROM ruRN:ING 0 • 05
PROBAFt [ I , .TTY SH IP W IL L, RECOVI:: F-: MOE’ + t’~[REtf~’FI.. Y = 0.05 —

RESCUE BOAT . + 
+

~~FFFFl . 6 l’NOl~- iN (AI M WAIEk
3 I’ N f l ’, i N  Fl’ >1 I,Nf1 1 (ANT WAVE F-I L rC,Hl SEA

1-I I F HOARD .— I EL I W I I H [0’, / OF t,UNWA ( I (iF EN
HF’ tOUT (‘ f:’ [~ OIiKf)UT ‘ S EYE: ~ : 13 FEET
Mi AN 1 I HF: If) F:.l~~ F.AF~~ (~

f’ 5(’~JF’ BOAT F - O R I, A (JN CH = 2 M T  NI JTE S
2 FALL ‘ S ) F-lAy I Nt-, + 1 oo F: i . ‘MT N • FIESCENI’ SPEED

MAX (MUM Silt P SPEED FOR (:;~~~~:‘~~+ RESCI iii:: EtOAT I . A tJ N C F- I  ..- :~ KNOTS
PA I El ’ SI- A ‘,T A I F AF AFt II I I ‘ ‘0 I (10 F S I tr1 IF it AN1 WAVE HF 1801
MEAN T SI’ ME ’r ii PERF ORM S FANI1ARF’ MANEUVER = :1 • 25 MINUTE ( S )
PP RARIL. l’i’ Y RESCUE: BOA’F W I] ,, 1+ I1~: DEPl OYED TO SEARCH WITH SHIP 0 ‘

RF ::Ut~TS (iF 1 000 6 IMU I ,A t 10N6

OVERA [ L FRAI:r :roN OF ********MOB’ ~; RE SCu FF’ * 0+ 307*
BY RESCUE BOAT ********

L
~I.S <

~c:.u;i~: BOAT r.,F:F :.I , t :)YF:I :, ‘5::sI. 1SF tIES
hE ‘31 liE BOA F I AUNt H F i’i I I I- 1’ 0 r I Ill ~‘UL ro si A S FA 1 F

M OB HIS:SFIN 626 TIMES MOB NOT SEEN 374 lIMES

N O .  MEAN MIN, MAx . : NO+ ME A N M1 .N, MAX .
FIME: 7:, t IMES

MOLt Al IVE WH EN:

BRIDGE NOT IFiED 624 1 .02 0,00 2,00 913 8.79 i ,0t) 30.42

MOB’S P06. REAI:HEF’ 530 5.77 0.39 :1, 9.2:1 25 16.00 6 ,26 oS. .t0

MOB FOUND .15 5.96 :3,74 -[9.:’!: 25 (6.00 c~..:6 65. 10

ABOARD RF S CU E  BOA I 4213 13.56 5. 19 ~
‘ ‘. • 4. 13 22. 413 9 • 9<) 70, 17 

+

MOB SAVEI ’  30() 1:1. 6 5,29 . 7 , 0  ~ 7 ‘‘ , +. S  9. ’ ()  35.23
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A I’PF.NDIX I :  O v e r r i d e  IC;* ~ ., I A b a n d o n  Si t  
~ 1 S I  mu 1 a t  I o n

Append ix  A showed the s t a n d a r d  use messages  and q u es t I o n s  b r  +

the Abandon Shi p S i m u l a t i o n .  ibti s append ix  shows those sc reens
that differ for the override use of the Abandon Ship Simulation.

Each screen Is shown as it appears on the CASTlE small computer ,

but a different system may have a different number of questions

per screen. Screens that have an asterisk (*) in the upper right

hand corner will always beg in the same since the program performs

a home and erase before starting that screen. The xxx indicates

Information supplied b y the user which can have any allowed value ;

an underlined (_) reply indicates a s p e c i f i c  u s e r  r e p l y  required

to enter the override use mode. XXX indicates variable informa-

tion supplied by the program from the standard characteristics.

SH I P  CH A R A C T E R I S T I C S *

1 T A N K E R

2 CON T A I N E R

3 LNG

4 F I SHBOAT

5 TUG

6 BARGE C A R R I E R  ( L A S H )

7 GREAT LAKES BULKER

8 F E R R Y
+ 

NUMBER?  xxx

WANT STANDARD SHIP

(1 Y E S ;  0 N 0) ?  0

(STD. SHIP LENGTH XXX)

SHIP LENGTH ? xxx

E-J
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A ppendix E (Con ’t)

(STD. POB SHIP = XXX) +

POB S H I P ?  xxx 
-

+

(STD. NO. OF LIFEBOATS = XXX)

NO. OF LIFEBOATS? xxx +

(STD. CAPACITY OF EACH LB. = XXX )

C A P A C I T Y  OF EACH L . B . ?  xxx

(STD. NO. OF LIFERAFT S = X X X )

+ 
NO. OF LIFERAFTS? xxx +

(STD. CAPACITY OF EACH L.R. = XXX )

CAPA CITY OF EACH L.R.? xxx

(STD. MODE OF SIGN . WAVE HCTS.--MID-WINTER = XXX)

MODE OF SIGN. WAVE HGTS.--MID--WINTER? xxx

(STD. MODE OF SIGN . WAVE HGTS. --MID--SUMMER = XXX)

MODE OF SIGN. WAVE HGTS.--MID-SUMMER? xxx

(STU. MEAN WATER TEMP .--M’LD-WINTER = XXX)

MEAN WATER TEMP .——MID—WINTE R? xxx
3
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E—2



r i ’ 1 + + +

Appendix E (Con ’t) +

(STD. MEAN WATER TEMP . --MI D--SUMMER = XXX)

MEAN WATER TEMP .--M ID— SUMMER ? xxx

(STD. PROB. RESCUE VESSEL NEARBY = XXX)

PROS. RESCUE VESSEL NEARBY? xxx

TYPE OF CA SUALTY *

1 F I R E

2 COLLISION & FIRE

3 COLLISION & SINKING

4 EXPLOSION & FIRE

5 EXPLOSION & S I N K I N G

6 S T R U C T U R A L  F A I L U R E

7 GR O U N D I N G

8 C A P S I Z I N G

S 9 FOUN DE R I N G

N U M B E R ?  x x x

WANT STANDARD CASUALTY

(1 YES; 0—NO)? 0

+ 
(STD. MEAN FI~ACTI ON OF POE K ILLED = X X X )

MEAN FRACTION OF PO E K I L L E D ?  xxx



w —

Appendix E (Cou ’t) +

(STD. MEAN NO. OF POB KNOCKED OVERBOARD = XXX )

MEAN NO. OF POE KNOCKED OVERBOARD? xxx

(STD. MEAN FRACTION OF P013 ISOLATED = XXX )

MEAN FRACTION OF POB iSOLATED? xxx

(STD. MEAN FRACTION OF LIFEBOATS DESTROYED = XXX )

MEAN FRACTION OF LIFEBOATS DESTROYED? xxx

\~~

(STD. MEAN LENGTH OF DAMAGE - XXX )

MEAN LENGTH OF DAMA GE? xxx

(STD . MEA N HEEL ANGLE = X X X

MEAN HEEL A N G L E ?  xxx

(STD. MEAN TIME FOR CASUALTY TO DEVELOP = XXX
‘1

MEAM TIME FOR CASUALTY TO DEVEL OP? xxx

N U M B E R  OF S I M U L A T I O N S ?  xxx

E-4
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A P P E N D I X  F: Override Use of Man Overboard Operator Program

H Appendix C showed the Standard use messages and questions for +

the Man Overboard Operator Program. This appendix shows those

screens that differ for the override u.~e of the program. Each

screen is shown as it appears on the CASDE small computer , but +

• a different system may have a different number of questions

per screen. Screens that have an asterisk (*) in the upper

right hand corner will begin the same on any system since the

+ program commands a home and erase before starting those screens.

The XXX indicates variable information supp lied from the stand-

ard characteristic’s ; xxx indicates data supplied to the user. S

Entrance to the override use messages and questions requires

the specific response with an u n d e r s c o r e  (_ ) .

WANT STANDARD SHIP  *

(l—YES;O NO)? 0

(STD. SHIP LENGTH — X X X )

S H I P  LENG TH? xxx

(STD. SHIP SPEED = X X X )

SHIP SPEED? xxx

(STD. MEAN HEADING ERROR (DEC.) = XXX)

MEAN HEADING ERROR (DEC.)? xxx

-1
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APPENDIX C : Input Data Preparatio r: Sheet for Abandon Shi p S i m u l a t i o n

ABANDON SHIP SIMULATION MODEL

INPUT DATA PREPARAT ION SHEET 
________________________

SHIP CHARACTERISTICS RUN NUMBER

1. SHIP TYPE? (Enter index No. of ship type desired)

l=Tanker 4= Fishboat 7=Great Lakes Bulker
2=Containership 5=Tug 8=Ferry

+ 3 LNG Ship 6=Barge Carrier (LASH)

2. WANT STANDARD SHIP?
(Enter “No” if you want to run simulation with
specific values of ship characteristics; other-
wise enter “Yes ”)

3. IF ANSWER TO ABOVE IS “No” , THEN:
SHIP_LENGTH_ (FEET~~ __________ __________ ____________

NUMBER OF PEOP LE ON BOARD? I 
_______________

NUMBER/CAPAC”ITY (EACH) OF LIFEBOATS ? 
__________ __________

NUMBER/CAPACITY (EA ch) OF LIFER AFTS? -____________

RESCUE BOAT CHARACTERISTICS

1. NO . OF RESC U E BOATS (1 or 2)? 
__________ ___________

2. BOAT CAPACITY (Exclud ing Crew) (NO)? __________ ___________

3. NO. OF BOAT CREW? (HO). 
__________ ____________

4. MEAN TIME TO LAUNCH BOAT? (MIN.) 
- 

+ ___________

+ :5. MEAN TIME TO PICK UP ONE SURVIVOR (MTTP)? (MIN.) 
_________  _________

6. STD. MANEUVER TIME? ~MINUTES) — __________ __________

7. RATED SEA STATE CAPABILITY? (FEET) 
— ___________ _____________

8. RATED HEEL ANGLE OF DAVIT? (DEGREES) 
‘ +

CASUALTY CHARACTERISTICS

1. CASUALTY TYPE?
(Enter index No. of casualty type desired)
l=Fire 5=Explosion & Sinking
2 Collision & Fire 6=Structural Failure
3=Collision & Sinking 7=Grounding
4 Explosion & Fire 8=Capsizing

9 Founderlng 
___________ _____________

2. WANT STANDARD CASUALTY CHARACTERISTICS?
(Enter “No” i-f you want to run simulation
with specific values of casualty characteristics;
otherwise enter “Yes ”)

3. IF ANSWER TO ABOVE IS “NO” , THEN :
% of POB KILLED BY CASUALTY? ___________ _____________

NUMBER POB KNOCKED OVERBOARD? ___________ _____________

% OF POB ISOLATED FROM LIFEBOATS? ___________ _____________

% OF LIFE BOATS DAMAGED? __________ ____________

MEAN LENGTH OF COLLISION DAMAGE? (FEET) 
__________ ____________

MEAN TIME ANGLE? (DEGREES) __________ -____________

MEAN TIME FOR CASUALTY TO DEVELOP? (MINUTES) _______ _________ —

1. NUMBER OF SIMULATIONS? __________ ____________

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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APPENDIX H : Inpu t Data Preparation Sheet for Man Overboard 
+

S I mu 1 a t I o n

M A N  OVERBOARD SIMULATION MODEL

input Data Preparation Sheet

SHIP CHARACTERISTICS Run Number

1. SHIP TYPE?
(Enter index No. of ship type desired) 

_____ _____

l=Tanker 4=Fishboat 7=Great Lakes
2=C ontainership 5 T ug 8=Ferry 

+

3 LNG Sh ip 6=Barge Carrier (LASH) 
_____ _____

2. WANT STANDARD SHIP?
(E n t er  “no ” if you want to run simulation
wi th specific values of shi p length , speed ,
or headin g error , ot h e r w ise en t er “Yes ” 

_____

3. IF ANSWER TO ABOVE IS “No ” , T H E N :
+ S H I P  L E N G T H ( F E E T ) ?_ _  _______________________ _____

-~~~~~~~~~ SHIP SPEED (KNOTS)~~~~~__ _____

MEAN HEADING ERRORS (DEGREES)?

RESCUE BOAT CHARACTERISTICS

1. SPEED IN SMOOTH WATER (KNOTS)? _____

2. SPEED IN 8 FT. WAVES (KNOTS)? _____  ____

3. F R E E B O A R D  ( F E E T ) ?  —___________________________

4. PERCENT OF GUNWALE OPEN?
(lOO=comple tel y op e n  boa t , O=comple tel y
covered boat) —~~_________________________________

S . HEIGHT OF L O O K O U T ’ S E Y F ~J F E E T ) ?  (Above W.L.) 
_____

+ 6.  M E A N  T I M E  TO P R E P A R E  ( M I N . ) ?
+ (To prepare boat to launch) _____

+ 7 .  N U M B E R  OF F A L L S ?  ____ ________________________ _____

8. DESCEN T SP E E D  ( F T . / MIN ) ? _ ,_ 
_____  ____

9. MAX. LAUNCH SPEED (KNOTS)?
(Max. ship sp~ a t _w h i c h  boat can be launched) 

_____ ____

10. MAX. WAVE HEIGHT (fr~~T ) ?
(Max. si gnificant w~ive height in which boat can
be sa f e l y  l a u n c h e d )  _______________________________ ______

11. STD. MANEUVER TIME (MIN)?
I ! (Enter boat ’s rated t ime to perform the

standard R.B. maneuver ) _ _ _ _  ___

+ 
+ 12. USE BOAT FOR S E A R C H ?

(Would this boat be d i s p a t c h e d  i m m e d i a t e l y  to
search for MOB instead of held on shi p until
ship reached MOB— ”yes ” or “no ”) + _____ ______

13. SEARCH W I T H  R . B .  ONLY ? _____  _____

H — i


