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ABSTRACT

The Berthing and Utilites Réquirements Forecasting
(BURF) Program is a management tool designed to determine
the berthing requirements for the naval shipyards over a
long-range period. The berthing utilities considered by
the program are linear space (ft), electric curreat (éc at
450 volts), fresh and salt water (gpm), and steam power
" (lb/hr). Given the 'ships to be berthed in a shipyard for
any one day, the system will assign selected ships to
berths and forecast the resulting utilities requirements
at that yard for that day. By choosing appropriate peak
days over the long~range period, an overall forecast for
a4 yard can be produced.

ADMINSTRATIVE INFORMATION

This effort has been carried out by the Navy
Logistics Analysis Group, Code 1863, of the Operations
Research Division. It has been sponsored by NAVSHIPS,
Code 70T, NAVSHIPS Work Request WR-2-5081,




1. INTRODUCTION

1.1 BACKGROUND

The Long Range Shipyard Workload Planning System (LRPS)*
is a linked series of computer programs which provides a realistic
simulation of resource requirements for the projected naval ship
workload. It provides a means to analyze the nation's shipbuilding
and ship-repair capability and to identify problem areas.

The task of the main program (SCHED) is to make assignments
of the ships available for maintenance to naval and private
shipyards. These ship/yard assignments are restricted by each
ship's homeport proximity and the ship workload mix. Naval shipyard
resources are scheduled for half-year intervals to take into account
each ship's maintenance availabilities. The product of SCHED is a
ship/yard workload assignment file reflecting these restrictions. This
file is the major input to the other LRPS programs.

In the LRPS process of assigning a ship to a yard and to
a drydock within the yard, a need arose to forecast the utilities
required by the ship workload at the shipyard berths. A Berthing
and Utilities Requirements Forecasting Program (BURF) was designed
to meet this need. The utilities at the berths considered by
BURF are space (linear ft), electric current (.c at 450 volts),
fresh and salt water (gpm), and steam power (lb/hr). BURF projects
these required utilities during peak time periods and forecasts
their excesses and/or deficiencies with respect to preseat year

conditions.

1.2 RELATION OF BURF TO LRPS

The subsystems of LRPS whose outputs are necessary to the
Berthing and Utilities Requirements Forecasting System are described
briefly below. The relationship of the BURF program to the major LRPS
subsystems is shown in Figure 1.

® Informally documented in NSRDC, AML Technical Note, AML-1-1969, January
1969, By Eric Jorgensen
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1.2.1 The SCHED Program

The SCHED program matches the resources at the naval and private |
shipyards with the individual ship overhaul requirements. The
principal output of this process is a ship/yard assignment file.
This file specifies the ship to be overhauled, the overhaul yard,
and the time the ship will be in the yard. This file also contains :
ship-overhaul information relevant to other forecasting programs of
LRPS. One such study is the Detailed Drydocking Study (DDS)*.

1,2,2 The DDS Program
The Detailed Drydocking Simulation program (DDS) investigates
the allocation to ships of drydock facilities in the shipyard.

Ship multiple drydocking and the pre-assignment of ships to drydocks
are also considered in this study. The ship/yard assignment file
generated by the SCHED program ig used as input to the DDS program.
DDS generates a ship/drydock schedule or file containing a listing

of the ships assigned to drydocks. This file also contains a listing

of the ships for which no drydock space was: available.

1.2.3 The BURF Program

The BURF program is another data-refimement link in LRPS.
BURF uses as its input the ship/drydock schedule produced by DDS.
From this schedule BURF prepares a list of ships with their berthing
dates for a given shipyard. Berthing dates for a ship are defined
as the time intervals a ship spends at a berth and not in a drydock
while at the shipyard. These berthing dates are determined from

time variables which are the date a ship enters the shipyard, the
! date a ship enters the drydock, the date a ship leaves the drydock,
and the date a ship leaves the shipyard, as specified on the ship/drydock

schedule.

R e

*
Informally documented in NSRDC, CMD Technical Note, CMD-51-71,
December 1971, by Jay Mandelbaum




Using the time variables given on the ship/drydock schedule and a

ship class berthing utility comsumption.table, referred to as the

Berthing Impact Points Table, the dates of maximum berth utilities
usage (peak dates) are determined for a given shipyard. The ships
which appear on the ship/drydock schedule and the ships predicted
as unscheduled work are:the only ships considered for berthing
on those peak dates. Assignments of these ships to berths in the
shipyard are made with two restraints, electric current and linear
space.

BURF produces a summary report .which forecasts the utilities
required at the berths for each peak date.

- s a s




2. BURF SYSTEM LOGIC

The BURF system is composed of two indeperndent sub-systems,
the Berth Impact Points Per Yard {BIPPY) Program and the Berthing
and Utilities Requirements Forecasting Assignment (BURFA) Program.
The logic of each of these programs is discussed in the following
paragraphs. The essential components of the overall BURF Program
and the input/output of the SCHED, DDZ, BIFPY, and BURFA programs
were shown in Figure 1.

2.1 LOGIC OF THE BIPPY PROGRAM

Program BIPPY determines the dates on which a given yard

can expect peak utility loads from berthed ships. This result

is derived from two sources of information: the list of scheduled

berthing periods for ships in the shipyard, provided on tape by
l the DDS program; and an estimate of the total utility load for each

class of ship, provided on cards as a Berthing Impact Table in

which each ship is assigned a number between 0 and 100. This number,

the berthing impact points for that ship class, is an indication

of the relative total utility load. It does not differentiate

among the various kinds of utilities. These numbers are supplied

by NAVSHIPS. With these two sets of data BIPPY determines, for

each day in the period under consideration, the total impact points

for all ships berthed in zhe shipyard and reports the peak dates.
. The start and end dates of the period are supplied by the user.
Only ships with scheduled yard availabilities are considered by BIPPY,.

Certain refinements are made to this peak-determination approach

F to make it more realistic and useful. The most important one utilizes
an average of the loading curve,i.e., of the curve of total berthing
impact points for a shipyard vs. time. The loading curve typically
shows sharp peaks of one~day duration. These occur when one ship
berths and another unberths on the same day. However, it is unrealistic
to expect both ships to impose a full load on the shipyard's utilities

on that day. Peak day determination is therefore based on a running




average of the impact-point curve over N days, where.N is defined
by the user to be between 1 and 10. The effect of this averaging
is to smooth the loading curve., Selection of a day at the center of
a running-average peak will usually avoid the overlap date, which
normally occurs at the beginning or end of the span of the running
average. The logic flow of BIPPY is ghown in Figure 2.

2.2 LOGIC OF THE BURFA PROGRAM '

BURFA refines the information contained on the data file
produced by DDS by considering only the ships requiring berthing
during the periods of peak utility-consumption. It then forecasts
the berthing utility requirements based on these selected ship records.
BURFA uses a series of tables and associated table-look-up logic
in the assignment of ships to berths and in the forecasting of berth
utility requirements. The following tables are input as parameters
(see Appendix B):

Berth-orientated tables

*Berth identification table (PIER array)
*Berth nesting table (NEST array)
';Berrh ship-type preference tables

(PIERCL and ICLASP arrays)

Ship-type orientated tables

+Ship-type identification table (SHPCLS array)
*Ship assignment table (SHPASG array)
*Ship-type maintenance-probability table

(PROB array)

BURFA has the following three phases of processing:

(1) Selection of the 'ship workload"” for peak utility-
usage periods,i.e., the selection of both scheduled and unscheduled
ships which are berthed during any of the peak utility-usage periods.

(2) Assignment of an individual ship to a berth. The restrictions
for ship assignment to berths are linear-space and electric curreant
availabilities. Other utilities are only used for forecasts.

(3) Tabulation of the utilities required by the ships berthed
at the yard and the utilities actually available at the berths.

7
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Each phase is discussed in detail in Section 3 of this report.

The logic flow of BURFA is shown in Figure 3.
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3. BURF SUBROUTINES DESCRIPTIONS

3.1 PROGRAM BIPPY ROUTINES

Flowcharts for Routine BIPPY and its major subroutines are

given in Appendix D.

3.1.1 Routine BIPPY
The main routine, BIPPY, reads the berthing schedule one
record (i.e., a history =i a single berthing) at a time. If any ship
3 on the schedule is to he berthed within the given time period, a
data node is created containung the proper impact-point value. Each
node is linked with tba 2thers by means of two chains, one based
on the increasing start dates and the other on the increasing end dates.
Having constructed this data structure, BIPPY steps through the date
chains, adding inpacc points to an accumulator (current sum) upon
encountering a start and deleting them on an end. The “skyline’ plot*
is produced at this time. A series of accumulators is kept and used
to determine the running average. Peaks are detected by a drop in the
running average and are stored if they exceed the smallest previously
storedvﬁeak. The smallest previous peak is then deleted. At the end
of the period of interest the peaks remaining are summarized in the

output, and the routine stops.

3.1.2 Subroutine DAZE

Subroutine DAZE converts the single integer date representation,
used internally by BIPPY and BURFA, into the month/day/year motation
of the user. The various lengths of the months are considered.

3.1.3 Subroutine IMPACT

Subroutine IMPACT does a table look-up on the ship-type
to determine the impact point number. If the table contains no
entry for the ship-type, a diagnostic message is printed.

®
See Sample BIPPY output (page A-1l, Appendix A).

15




3.1.4 Subroutine LINK
Subroutine LINK creates a data node containing information
for a single berthing. This node is linked into two chains, one
based on increasing start dates and the other on increasing end
dates.
: 3.2 PROGRAM BURFA SUBROUTINES
Flowcharts for Routine BURFA and the major BURFA subroutines
h are given in Appendix D.
3.2.1 Routine BURFA
The main routine, BURFA, acts as a system—monitoring routine.
It calls into execution each of the logical links of the program.
3.2,2 Subroutine RDPARM
The read-parameters subroutine, RDPARM, inputs all parameters
necessary to perform the simulation. Simulation dates,i.e., peak
" dates, generated by BIPPY are read from tape 3. Options for the
forms of input are also read.
All look-up tables with the exception of SHPASG are initialized
in RDPARM.
3.2,3 Subroutine SHPMOD
The ship-module subroutine, SHPMOD, selects ship records
from the ship/drydock schedule created by DDS. Only ships which
r are berthed (i.e., tied up to a pier) on any of the simulation dates

| are selected.

? SHPMOD also estimates an unscheduled ship berthing incidence

for each simulation date, using a random—-number ship~maintenance

probability check over a uniform distribution curve for the year

/ of each simulation date.

| The SHPASG (PDN, SN, I) table of BURFA 1s initialized in
this subroutine, where PDN is a number from 1 to 10 which points
to the simulation date, SN is a number from 1 to 40 which points
to the ship being considered for the simulation date, and I is a

pointer indicating storage of ship information.
Table SHPASG is the computer pointer look-~up table which contains
the ship information derived from the DDS schedule and table pointers

necessary for the ship/berth assignment. 3
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3.2.4 Subroutine ASSGN
The berthing-assignment subroutine, ASSGN, uses the tables
determined in subroutines RDPARM and SHPMOD for the assignment of
ships to berths by priority and by berth-facilities availability.
This subroutine sorts those ships which must be berthed on any date
of peak utilities usage by ship class and by pre-assignment criteria.
This insures that the largest ships and those already pre-assigned a
berth are processed first. The sorted ship table, SHPASG, is processed
three times for each peak date in an attempt to assign each ship in
the table to a berth. Each time the ship table SHPASG, is processed
for a peak date, the processing is referred to as a pass through
the ship file.
For each berth a ship-type preference 1s specified in the
PIERCL and ICLASP tables, and for each ship-type a berth preference
is specified in the SHPCLS table. On the first pass through the ship
'. file, only ships cf the type specified as first-choice preference
for a particular berth are considered. If a berth has no ship-type
Preference, it is igncred. The ships that can be assigned to a berth
are so marked and removed from the ship file. On the second pass
through the file, all the remaining ships and all available berths
are considered. The ships which can berth are marked as berthed and
removed from the file. On the third pass, all remaining unberthed
ships which can be nested are considered. Ship-type nesting
specifications are given in the NEST table. All ships which can
3 be nested with ships already berthed are marked and removed from
the ship file. A maximum of two ships can be nested in a single
berth.

The factors considered for berthing a ship are available

berth space (ft) and electric current (ac at 450 volts). Berth

space is considered as a restriction for the first twoc passes

through the ship file- Only accessible space available at the berth or

pier 18 considered. 1If a berth or pler entrance is blocked by the berthing %
of the ship, the berth or pier 18 not accessible, and its space cannot be
utilized by the ship. Two aspects of electric power are considered in each

of the three passes: the electric power available at the base is considered

first, then the electric power electric current available at the pier.




. - Y

All ships not berthed in the three passes are marked in
such a way that the indicator specifies the reason for failure.

In summary, a ship can berth only if it meets the following
utility requirements:

a. Electric current needed by the ship is less than or
equal to the electric current available at a berth or pier.

b. The space needed by the ship is less than or equal to
the space available at a berth or pier for a singly berthed ship.

c. The ship does not block an adjacent berth or pier.

3.2.5 Subroutine SUMMY

The summary subroutine, SUMMY, produces two summary reports.
The first report provides the forecasting of utilities required and
those available at the berths. The utilities considered in this
report are electric current (ac at 450 volts), fresh and salt water
(SPﬂD,steam power (1b/hr), and berthing space (ft) required.

The second report shows the available electric curreat
generated by each power station and the electric current required
by the berths that each station services.

3.2.6 Subroutine GRAPH

The pier-configuration subroutine, GRAPH, shows by graphic
output the positioning of ships at the piers. Two symbols are
used; "*" is used for ships berthed; "X" is used for unused pier
h space.

GRAPH also gives a listing of the ships berthed at the pier.
Ships singly berthed are separated by commas. Those nested are
separated by a plus sign.

3.2,7 Subroutine SORTS

The subroutine, SORTS, sorts the ship file (SHPASG) for a
simulation date by ship class numbers. Ship records with low ship
class numbers will appear first in the ship file.

3.2,8 System Editing Routine
Flowcharts for the system editing routines are given in T

Appendix D,
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3.2.8.1 Function IBIP

Given the ship~type and hull number, this function determines the ship's

berthing and dock classes.

3,2.8.2 Function ICLASS
Given the ship-type, ICLASS returns the berth preference number

for the ship (see Appendix B).
3,2.8.3 Function INEST

Given the ship-type and hull number, INEST returns the ship-class
nesting number. If this number is equal to zero, the ship cannot be

nested with another ship.

3.2.8.4 Function MDATE
Given a calender date specified in terms of month, day, and year,

MDATE returns the date in days.

3.2.8.5 Subroutine SORT
The subroutine, SORT, sorts the ship file (SHPASG) for a given

simulation date by berth pre-assignment. The ship records with pre-
assigned berths will appear first in the ship file.

19




4, BURF INPUT DATA

4.1 BIPPY INPUT DESCRIPTION AND CARD FORMATS

Program BIPPY requires two main sets of data, the ship
workload file generated by DDS and a BIPPY parameter deck. The
first of these is a projected ship-availability file for a
given shipyard. Thds file, provided by the LRPS, is referred to
as Tape 1 within BIPPY and BURFA and is described in section
4,2,1. The remainder of the data, the BIPPY parameter deck, is
supplied by the user on cards. These cards consist of the Berthing
Impact Point cards, a header card, and a Date and Option card.
4.1.1 Berthing Impact Point Card Format

These cards constitute the Berthing Impact Point Table.
There is one card for each ship class giving the ship-type, the
lower and upper hull numbers for the particular class, and that
class's berthing impact point. There may be up to 80 such cards,
the last of which must begin with the word "END". Figure 4 shows
the format for these cards; input variables and formats are
described in Table 1.
4,1,2 BIPPY Date And Option Card Format

Following the "END" card is a card containing the alphanumerics
used as a header or title on the printed oufput° The final card,
the Date and Option card, contains the start date (month, day, year)
of the period to be considered, the end date, the number of days
over which the running average (for peak determination) is to be
taken, the number of peak dates to be reported (up to 10), an indicator
for printed output (1 if the skyline chart is desired, O otherwise),
and the lower cutoff level below which no impact-point totals will
be printed on the skyline chart.

An example of the skyline chart (a histogram of total impact
points by dates) is presented in Appendix A. Figure 5 presents the

format description for the Date and Option card: variables are
described in Table 2.
4.2 BURFA INPUT DESCRIPTION AND CARD FORMATS

BURFA has three input sources:

(1) A ship workload file generated by DDS for ships
scheduled to be drydocked at a specified shipyard.

20




1 56 10 11 15 16 20 21 80

Figure 4 - Berthing Impact Point Card Format

TABLE 1 - BERTHING IMPACT POINT CARD FORMAT DESCRIPTION

VARIABLE FORMAT DESCR.. #*%,_ON
. SH A5 Ship-type name
NBL 15 Lower limit of

ship hull number

NBU I5 Upper limit of
ship hull number

B I5 Berthing impact point

21
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1-34 67 910 1213 1516 1819 26 31 36 41 80
Figure 5 -~ Date and Option Card Format
TABLE 2 - DATE AND OPTION CARD FORMAT DESCRIPTION
VARTABLE FORMAT DESCRIPTION
ISM 12 Start date, month
ISD 12 Start date, day
IsY 12 Start date, year
IEM 12 End date, month
1ED 12 End date, day
1IEY 12 End date, year
NAVE 17 Period of running
average, in days
NDYS I5 Number of peaks
reported
I0UT 15 Output indicator
ICUT I5 Output lower cutoff
22
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(2) Dates of maximum berthing utilization, generated by BIPPY
for the ship workload file generated by DDS. '
(3) BURFA parameter cards.

4.2.1 1Input Data Generated by DDS

The list of ships scheduled to dock in a specific time period,
the ship workload file, is read by shipyard. This list of ships
consists of records which are 80-character card images. These
records may be read in either card or tape form. Each ship list is
preceded by an identification record and is terminated with an "END"

record.
4.2.1.1 Ship Workload Identification Record Format

The ship workload identification record format is shown in
Figure 6. Table 3 describes the variables and formats.

4.2.1.2 Ship Workload Records Format

The ship workload records generated by DDS have the format

given in Figure 7. Variables formats are described in Table 4.
4.2.1.3 "END" Record Format

The END card has the word END in columns 1-3.

23
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Figure 6 - Ship Workload Identification Record Format

TABLE 3 - SHIP WORKLOAD IDENTIFICATION RECORD FORMAT DESCRIPTION

VARIABLE

VERSN (1)
VERSN (2)
VERSN (3)

YARD

CODE 1

CODE 2

FORMAT

A4
A4
A4
AS

Il
Il

24
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DESCRIPTION

Identifying symbols

for "ship workload"

file of DDS used in BURFA

Name of shipyard to
be considered

Code number given
to shipyard by the

SCHED program
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Figure 7 - Ship Workload Record Format




TABLE 4 - SHIP WORKLOAD RECORD FORMAT DESCRIPTION

VARIABLE
TYPE
HULL
YARD
DOCK
SMO, SDAY, SYR
DMO, DDAY, DYR
UMO, UDAY, UYR
EMO, EDAY, EYR
BERTH

DKT

DKCLS

PRITY

FORMAT
A5
14
A5
A3
312
312
312
312
A2

I4
A3

12

12

DESCRIPTION

Ship-type specification
Ship hull number
Overhaul yard

Drydock identification
Starting docking date
Drydocking date
Undocking date

End docking date

If ship is pre-assigned
a berth, insert program
berth letter. Otherwise
blank (See Table 10)

Drydocking time

Type of work to be done
at yard

*Size of ship. The
greater the ship class
number, DHCLS, the
smaller the ghip size.

Priority of shipyard
assignment, used by
program SCHED

*
For consistency in the LRPS Reports DKCLS is equivalent to Ship class.




4,2.2 BURFA Input Data
4.2,2.1 Simulation Dates Record Format 1

This record format, used when JOPT (see 4.2.3.1) is set equal to
2, is shown in Figure 8. The variables and formats used are described
in Table 5. i

 IDATEL1| IDATE2 o o s o o o s s « s s e » e s+ « s « « »|IDATELIO

1 9 17 1 80

-~J

Figure 8 - Simulation Dates Record Format 1

TABLE 5 - SIMULATION DATES RECORD FORMAT 1 DESCRIPTION

VARIABLE FORMAT DESCRIPTION
IDATE1l, IDATE2,...,IDATElO 1018 Simulation dates,
in days

4.2.2.2 Simulation Dates Record Format 2

This record format, used when JOPT (see 4.2.3.1) is set equal to 1,

is shown in Figure 9; variables and formats are described in Table 6.

/ :
ml / DAY YRI . . L L] . L] L ) L] L] L] . . L] L mlo DAYlO YRlO

$¥ ¢ 7 9 B 8% W

Figure 9 - Simulation Dates Record Format 2
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TABLE 6 - SIMULATION DATES RECORD FORMAT 2 DESCRIPTION

VARIABLES FORMAT DESCRIPTION

MOl, DAYl, YRl,..., 10(12,1x,12,1X,12) Simulation dates,

MO10, DAY10, YRIO in months, days,
years

4.2.3 BURFA Parameter Cards Formats
] 4.2.3.1 BURFA Option Card Format

The BURFA Option Card format is given in Figure 10; variables and

formats are described in Table 7.

Yaitz

1 11 22

Figure 10 - BURFA Option Card Format
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VARIABLE

I0PT

JOPT

FORMAT

Il

Il

4.2.3.2 The Ship-Type Matrix Cards Format

; A Ship~Type Matrix Card specifies the ship-types which take
Each Ship-Type Matrix Card
is immediately followed by a Berth-Program-Letter Sequence Card
(see 4.2.3.3). The maximum number of Ship-Type Matrix Cards is ten.
The termination of the ship-type card reading is accomplished by an
"END" card. The Ship-Type Matrix Card format is given in Figure 11;

precedence in assignment of a berth.

the variables and formats are described in Table 8.

29

A sk AR

TABLE 7 ~ BURFA OPTION CARD FORMAT DESCRIPTION

DESCRIPTION

Ship workload records
input indicator

IOPT = 1 indicates
card input on standard
tape 5

IOPT = 2 indicates
tape input to be used
with tape unit 1 as
input device

IOPT = 3 indicates
both card and tape
are to be used

Simulation dates
indicator

JOPT = 1, card input
is to be used

JOPT = 2, tape input
is to be used with
tape unit 3 as its
input device




TYPEL TYPE2 e o« o o o o+« | TYPEIO //
51 80

Figure 11 - Ship-Type Matrix Card Format

TABLE 8 - SHIP~TYPE MATRIX CARD FORMAT DESCRIPTION

VARIABLES FORMAT DESCRIPTION

TYPE1l,TYPE2,...,TYPELOQ 10A5 Ship-types of ships
to have precedence in
berth assignment

4.2.3.3 Berth-Program-Letter Sequence Cards Format

A Berth-Program-Letter Sequence Card immediately follows a
Ship-Type Matrix Card. 1t specifies the program letter, given to
each berth (see 4.2.3.4), for the berths which have as their first-
assignment choice the ship-types specified in the preceding Ship-Type
Matrix Card. The maximum number of berths per card is 15 with one
card for each Ship-Type Matrix Card. The Berth-Program-Letter
Sequence Card format is given by Figure 12; Table 9 describes the

variables and formats.

30




LETTERL

LETTER2 e e e e e v o o o|LETTERYS /

-

7 43 80

Figure 12 - Berth-Program~Letter Sequence Card Format

TABLE 9 - BERTH-PROGRAM-LETTER SEQUENCE CARD FORMAT DESCRIPTION

VARIABLES FORMAT DESCRIPTION
" LETTERl, LETTER2,..., 15A3 Program letters used
' LETTERL5 for berth identification

4.2.3.2 Berth Identification Card Format

The Berth Identification Card contains a program identification
letter and lists the utilities, electric current, water, steam, and
linear space at a berth. Berths with the same berth identification
letter are considered as one berth with lengths and utilities totaled.
The maximum number of individual berths is 100.

Figure 13 provides the Berth Identification Card format; Table 10

describes the variables and formats.

BLETTER {BPWRF [CRANE LERDI PWR ISTEAM R BWIR LDJ OPP ILENGTH [BERD2 Yi:///

14 18 23 28 33 38 41 44 49 52 80

Figure 13 -~ Berth Identification Card Format

31




VARIABLE
BLETTER

BPWRF

CRANE

BERD1

EPWR

STEAM

FWIR

SWIR

ADJ

OPP

< LENGTH
BERD2

TABLE 10 - BERTH IDENTIFICATION CARD FORMAT DESCRIPTION

FORMAT

I5

13

A3

I5

I5

I5

15

A3

A3

15
A3

*
Not used in program at present

DESCRIPTION

Berth letter applies to
to program treatment of
berths as individual or
combined berths

Maximum electric current
(ac at 450 volts)
available for each
linear foot of ship

*

Crane capacity
Berth description

Electrical current
(ac at 450 volts)
available at the berth

Steam (1lb/hr) available
at the berth

Fresh water (gpm) available
at the berth

Salt water (gpm) available
at the berth

Berth letter of berth
adjacent to berth
(see Appendix A)

Berth letter of berth
opposite to berth

Berth linear length (ft)
Berth description




4,2.3.5 Ship-Type Nesting—Configuration Card Format

The Ship-Type Nesting-Configuration Cards specify the ship-types

and hull-number ranges of ships that can be nested in the same berth.

The maximum number of Ship-Type Nesting-Configuration Cards is 100.

The nesting-card reading is terminated by an "END" card. Figure 14

provides the Ship-Type Nesting Configurafion Card format; Table 11

describes the variables and formats.

TYPE1 HULL1} HULU]] .

TYPES5 HULLS

HULUS ///,
7

53 58

62 66 80

Figure 14 - Ship-Type Nesting-Configuration Card Format

TABLE 11 - SHIP-TYPE NESTING-CONFIGURATION CARD FORMAT DESCRIPTION

VARIABLE
TYPEL - TYPES

HULL1 - HULLS5

HULUl - HULU5

FORMAT DESCRIPTION

A5 Ship-type
I4 Hull-number,

lower limit
I4 Hull-number,

upper limit
33
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4.2.3.6 Ship~-Type Card Format

The Ship-Type Cards specify all utilities needed by a particular
ship~type while at the berth. The maximum number of Ship-Type Cards
is 100. The Ship-Type Card reading is terminated by an "END" card.
Figure 15 shows the Ship-Type Card format; Table 12 describes'the

variables and formats.

TYPE| HULL | HULU | NEST | EPWR [STEAM |FWTR | SWIR | CRANE | LENGTH | DKCLS ///

1 6 10 14 15 21 27 33 39 41 47 50 80

Figure 15 ~ Ship-Type Card Format

TABLE 12 - SHIP-TYPE CARD FORMAT DESCRIPTION
VARTIABLE FORMAT DESCRIPTION
TYPE A5 Ship-Type name
HULL I4 Hull number, lower limit
E HULU 14 Hull number, upper limit
% NEST I1 Ship nesting indicator
} NEST = 0, ship cannot
be nested
NEST = 2, ship can be
nested
EPWR 16 Electric current
(ac at 450 volts)
STEAM I6 Steam power (1b/hr)
FWIR 16 Fresh water (gpm)
SWTR 16 Salt water (gpm)
CRANE 12 Crane specifications*
LENGTH 16 Linear length of ship (ft)
DKCLS I3 Ship class

* Not used in program at present 34




4.2.3.7 Berth Electric Power-Station Card Format

A Berth Electric Power—-Station Card specifies the program berth

letter names of all those berths being supplied electric power by the

same power station. This card also gives a total current (ac at 450

volts) produced by the power station.

The maximum number of power-

station cards is ten. The maximum number of berths which may be

supplied electric power by a single station is nine.

station reading is terminated by an "END" card.

The berth power-

card format is given by Figure 16; Table 13 describes the variables

and formats.

Berth power~station

BLETTERL| . . « . . ¢« « « .« .

« « «|BLETTER9

N7

33

42

Figure 16 ~ Berth Electric Power-Station Card Format

80

TABLE 13 - BERTH ELECTRIC POWER-STATION CARD FORMAT DESCRIPTION

VARIABLE

BLETTER1-BLETTER9

EPWR

FORMAT

9A4

I5

35

DESCRIPTION

Program berth
letters of al
berths being
by same power
station

Total electri

1
supplied

c

current produced
by station (ac at

450 volts)




4.2.3.8 Unscheduled-Workyear Probability Card Format

The Unscheduled-Workyear Probability Card specifies the sequential
years for which unscheduled work probabilities are given and the maximum
number of unscheduled ships allowed for each year. The maximum number
of years considered is ten. If no ship probabilities are to be read, a
blank card is inserted. Figure 17 shows the format for the Unscheduled-

Workyear Probability Cards; Table 14 describes the variables and formats.

e
pd

YEARL [ . . . v v v v v o YEAR1O | MXSHIP

A

1 1 16 56 61 6

Figure 17 - Unscheduled-Workyear Probability Card Format

TABLE 14 - UNSCHEDULED-WORKYEAR PROBABILITY CARD FORMAT DESCRIPTION

VARIABLE FORMAT DESCRIPTION

YEARI-YEARILOQ 1015 Years for which
unscheduled ship
maintenance proba-
bilities are given

MXSHIP 15 Maximum number of

unscheduled ships
per given yard

36




4.,2,.3.9 Unscheduled-Work Probability Cards Format

o o S —

given year,

and formats.

The Unscheduled-Work Probability Cards specify the probabilities

that given ship-types will be considered as unscheduled work for a

Each probability is given with respect to the corresponding

reading is terminated by an "END" card.
the Unscheduled-Work Probability Cards; Table 15 describes the variables

maximum number of Unscheduled Work Probability Cards is 40.

year specified on the Unscheduled-Workyear Probability Card. The
This card

Figure 18 shows the format for

I

HULL

PROBI1

PROBLO

11

16

56

6

Figure 18 - Unscheduled-Work Probability Card Format

77

TABLE 15 ~ UNSCHEDULED-WORK PROBABILITY CARD FORMAT DESCRIPTION

TYPE

HULL

VARIABLE

PROB1-PROB10O

S e

FORMAT

A5

15

10F5.2

37
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DESCRIPTION

Ship-type

Ship class
number

Probability of un-
scheduled work for
each of the years

specified (for
specified ship-type)

e ame G —
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5. BURF OUTPUT

5.1 BIPPY OUTPUT DESCRIPTION

Two forms of output are available from BIPPY. One of these is

simply a list of peak dates, or more specifically the center dates

of the peaked running averages., These dates are both printed and

placed on tape 3 for use later by BURFA.

request from one to ten of these dates.

It is a user option to

If the user asks for M

dates, BIPPY will supply the dates of the M highest peaks within

the considered interval. The other output, a "skyline plot" or

histogram of actual impact-point totals (not averages) on a daily

basis, is optional and may be suppressed.

of a user-defined lower cutoff level are

Only totals in excess

presented in the "skyline

plot." Any ships for which no berthing impact points have been

defined will be noted on the first page of the printed output.

5.2 BURFA OUTPUT DESCRIPTION

BURFA produces a series of reports.

Each report has a

report reference number which is specified at the top of each

output page. This number is of the format 50-XX-SS, where 50

indicates the LRPS report level which refers to the BURF system,

XX indicates the level of printout within the BURF system, and SS

indicates the shipyard sequence number.

38
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The reports produced by BURFA. are:

Report reference number Description

BURFA parameter deck listing
Ship assignment listing

Ship Utilities Requirements summary

with deficiencies and excesses of
utilities specified ~ listing of
ship-berth assignments with
diagnostics specifying cause for
failure of ship to berth

50-20-SS
50-13-~8S
50-01-SS
50-02-8S

listings
50-03~5S

configuration
50-04~SS Audit Trail#*

* Computer listing of ship/berth assignment processing.

is printed on tape unit 2.

39

Electric power-station utilization

Graphic display of ship berthing

The Audit Trail




6. COMPUTER SYSTEM

The BURF Program was designed to run on the NSRDC CDC 6700
computer facility. BURF requires 60K actual words of core. An
average computer run requires three minutes per shipyard.

Computer control cards for standard deck setups and ship and
shipyard data are available at NSRDC, Code 1863. The computer
program listings for the CDC 6700 are given in Appendix D.

BURF has been adapted to run on the IBM 360 computer.

For these program listings and the program execution procedures
contact NAVSHIPS, Cdode 70T.

40
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APPENDIX A - BURF Sample Problem

Appendix A provides a sample problem. The problem case consists

of a fictitious workload for the Charleston Naval shipyard from 1973
to 1981.
Appendix A also gives a listing of all input to BURF for the

problem case.




no
MSO
NLG
DE
DE
noD
DE
MSO
DLG
nNE
o]0
NE
noG
noh
AS
0d
DD
00
o0
o]
SSBN
SSAN
SSBN
DLG
SSN
sS
no
noG
oD
AS
00
no
DD
no
SSN
no
no
AD
SSN
SSN
SSN
DOG
DLG
nd
DLG
MSO
MSO
MSo
nod
NLG
nDn
SSBN
SSN
no
DE
SSBN
noG

SAMPLE BURF INPUT CATA
FILE GENERATED RY DS

TEST 041172
B90CHASNGO] 7 171
495CHASNGOY 92071

TCHASNGOL 21572

1082CHASNGU1 31372
10B3CHASNGC] 32772
B866CHASNGUL 61672
1092CHASNGL] 92572
4TICHASNGU1101772

28CHASNGG] & 273
1068CHASNGD] $1773
837CHASNGOY 6 473
1072CHASNGO1 71273

11CHASNGC1 82873
840CHASNGC1103073

31CHASNG(1122173
963CHASNGL1 51575
965CHASNGU1 71575
822CHASNGUY 81775

7205CHASNGU] 82275
B21CHASNGO1 82975
622CHASNGO1111075
623CHASNGO1 2 676
624CHASNGUY 3 276

28CHASNGOY 9 776
649CHASNGOL11 176
416CHASNGOY B1777
965CHASNG01112977

11CHASNGD1122877

7205CHASNGUl 3 378

31CHASNGC1 & 378

7403CHASNGU1102378

T1U3CHASNGC1 13079
7307CHASNGO1 3 279
86TCHASNGO2 7 171
615CHASNGO2 8 271
822CHASNGO2 41772
821CHASNGO2 $3072

2TCHASNGO2 61972
649CHASNGO2 8 772
6UGCHASNGC2 & 7732
68TCHASNGL2 21874

19CHASNGU2 228764

BCHASNGU2 41974
BGUCHASNGO2 7 174

13CHASNGY2 81974

7303CHASNGU2 92074
520 CHASNGU2152074
496CHASNG:2102174
763CHASNGO212 274

8CHASNGO2 21775
B66CHASNGL2 7 778
599CHASNGU2 8 475

T201CHASNGO2 52076
839CHASNGLZ 6 476

1U61CHASNG.2 72476
602CHASNGUZ 82076

2CHASNGO2 62777

CHASN c3

T 671 73171 9207
929711C 871102 T)
22672 31172 32872
32272 33172 42472
6 672 42372 5 872
T 572 72972 91572
10 37210207211 672
10287211 672111772
42673 6 473 8 273
6 573 7 973 81773
71073 8137310 172
81473 91773101273
91873102773122673
111773122173 22674
1 174 11574 2 174
52675 6 975 63075
72575 8 875 8297¢
81975 91875111775
923751¢ 77512 2715
10 87511 775112975
11227511267512 175
21576 21976 22776
31176 21576 32376
10 276111076 1 477
111176 8 777 12078
9 277111577 11278
121677 11u78 3 178
11578 21278 2287A
32178 41778 6 576
42978 5247810 278
11 17811157812 478
21979 31479 43079
32179 42479 B 279
7 671 72571 91C7
81071 5 572 8 172
5 672 53072 71772
61572 71C72 83072
71572 81872 91972
81972 51573 8 373
51673 2 974 8 9174
3 274 32374 4 174
32774 5 5764 7 574
5 674 52574 53074
72v74 81647410 174
82974 91274 93U74
9287410 T74102.74
10287411 674112074
11 7764111674112174
122274 11575 3 27¢
22575 31175 33075
72575 819751v 778
82475 51976 9 276
53.76 62076 T 176
62476 71876 9 376
8 876 911761C2.76
91276 6 877 92077
71677 81377 927177

76
76
76
17
17
77

26RO
1°FO
15PS
10PS
18F0
25R0
18F0
10F0
4URO
35RO
35RO
35RO
40RO
35RO
15PS
15PS
‘15PS

3INRTE567

15PS

7122

8522 22612
ps52 500
6043 9220
7143 5500
7140 450C
8522 20188
T140 4500
9852 500
4522 31930
7122 16998
8522 2575¢C
16995
7522 136050
8522 19%70
5037 6CoO0
4543 60C0
4543 60CC
19000

4543 60CO

31NRTBS67 9C00

5pS
sPS
5PS
¢CRO
270RF
75RO
26RO
29RO
28RO
35R0
15PS
24RO
35RO
20RO
2TCRO
25R0
26RO
35RO
2TCRO
2TURF
22F0
4URO
20FO0
26RO
15PS
10F0
10F0
10F0
25R0
15PS
26RO
2TURF
22F0
25RO
35RO
27TCRF
21RO

7237 5C00
1237 5000
7237 $00C
6522 131930
7210 150000
arl6 390%2
4822 206C0
7522 43%69
4522 20600
5040 28640
4543 60CO
4522 20600
4522 20600
8522 19%70
7110 12C009
8522 212%6
8522 21497
7622 16387
7210 120000
7110 150000
7125 20020
7522 3605¢C
604C 50CC
8522 19570
6043 3coc
9852 so¢
9852 500
9Bs52 500
8522 198%7C
6042 acoe
8522 19870
71 & 245000
7225 2CCoQ
8522 19570
7122 16955
71 & 245000
7822 25020

110
622

1078
1078
710
1078
422
26
1042
110
1052

1o
-31
963
963
710
963
710
616
616
816
as
637
416
963

963

3
963
963
963
710
593
710
710

26
637
593
637

519
6«22
710

°
710
598

710
1052
598




SS8N
SSN

A€
AE

636CHASNGO2 8 277
66(GCHASNGO2 7 378
33CHASNGUS 81071
18CHASNGC510 671
34CHASNGOS11 971
35CHASNGUS 21072
1090CHASNGCS T 372
34CHASNGUS T2172
681CHASNGUS T1073
683CHASNGUS T2473
938CHASNGOS1U 473
849CHASNGOS T1574
521CHASNGCS102074
965CHASNGO5103074
19CHASNGOS511 674
7203CHASNGYS 82175
T201CHASNGOS510 475
2T7CHASNGUS 92076
T302CHASNGOS 1 377
646CHASNGOS 2 177
T204CHASNGUS 11778
T3VU5CHASNGOS 2 279
T4V 1CHASNGLS 32079
33CHASNGOS 8 175
1091CHASNGOS 92275
10CHASNGOS 11576
18CHASNGOS T 976
106BCHASNGO6 91776
1072CHASNGO6111276
T30TCHASNGO6121576
13CHASNGO6123076
938CHASNGO6 2 477
T203CHASNGO6 1 478
676CHASNGO6 2 279
422CHASNF12 81771
SO9CHASNF12 81771
624CHASNF12 91771
46BCHASNF12 1 472

519CHASNF12 1 472
416CHASNF12 1 372
422CHASNF12 % 572
509CHASNF12 5 572

424CHASNF12 6 972
459CHASNF12 91872
861CHASNF12101272
459CHASNF12 6 173
462CHASNF12 7 273
469CHASNF12 7 273
4T1CHASNF12 T 273
494CHASNF12 7 273
511CHASNF12 7 273
440CHASNF12 91873
494CHASNF12101873
48T7CHASNF12102673
44I0CHASNF12 6 374
523CHASNF12 6 374
4B4CHASNF12 €1276
524CHASNF1212 274
4TBCHASNF12 %2875
S20CHASNF12 T1775

81877 51478101678
T 978 4 479 92879
82¢T1 9 371 92371
102471112771 1 872
112871121271122071
22172 3 672 32372
71572 8 172 81472
8 472 81572 9 172
T2073 8 573 82473
6 573 83073 9 973e
102373111773 1 476
8 474 82974101874
10287411 674112074
11 774112474121674
122774123174 2 675
82975 9127510 27%
10137510177511157%

~10 776111076122076

11577 11977 21877
2 97711 577 a2878
12578 21078 3 278
21979 31379 8 279
33179 41479 8 279
81975 92271%12 1715
10 87511117%12227%
13176 31276 %1576
72976 9 176101176
10 776111076121776
12 176 1 477 21177
1 577 11977 2 2717
12077 22877 42977
3 177 323771 5 977«
12078 21178 4 378
2 97911 579 43080
82571 9 371 911N
9 71 91371 93071
9297110 87110171
11272 11672 21572
11772 12172 21%72
12272 & 572 &6 272
$1672 52072 61672
52172 52572 61672
62572 9 772112472
9267210 772101872
101372111272 11273
61073 61473 71673
71073 71473 81673
71573 71973 81673
72073 72473 81673
T2573 72973 61573
73073 8 373 81573
9287310 773101873
10527311 673111973
111273 12574 32674
61574 61974 T1774
62UT4 9 27411 474
9 374111674 11078
122274 3 675 8 275
81675 72975 92975
73075 8 275 8177

2TCRO
2TURF
15F0
35RG
15F0
15F0
18F0
12PS
17PS
22F0
26RO
26RO
10F0
18F0
35RO
15pS
SPS
35RO
5PS
270RF
17PS
23R0
15PS
35RO
35RO
42RO
35R0
35RO
35R0
“15PS
40RO
23RO
23RO
2TORF
10F0
10€0
10P0
SPS
SPS
TSRO
SPS
5PS
T5R0
10F0’

72 4 280000
7210 150060
s551 3000
5522 290%6
5551 5000
$551 3000
7140 4500
5954 6000
7137 7%00
722% 20000
7522 34381
8522 19870
9882 800
4340 5000
5822 19970
4543  $000
9ass 300
7622 19970
9484 500
7210 150000
7237 12000
4322 20600
4543 6000
3540 28840
T122 16998
4022 38110
S£z2 16540
7122 16998
7122 16993
4543 6000
6022 438569
7522 19870
4522 20600
7110 130000
9852 %00
9852 800
9852 %00
9855 300
9858 300
9816 139052
9885 300
9855 300
9816 25472
9852 %00

31INRTOS67 9000

5PS
5PS
5fS
S5PS
5PS
5PS
10F0
10F0
75R0
5pS
75RO
75RO
75RO
75RO
5PS

9853 300
9855 300
9835 300
9855 300
9855 300
9858 300
9852 500
9852 300
9816 25238

9855 sco’

9816 25238
°p1s 2%238%
%816 2%2138
9816 25238
985S 300

627
637
26
11
26
26
1078

637
637
931
no
519
963

963
26
637
0
963
963
33
1078
10
11
1082

10982
963

931
963
637
422
508
622
422
519
416
422
508
420
622
764
422
422
422
422
422
508
422
422
343
622
484
484
343
484
519

5149
5160

"~
-\

w
~ O

[ ottt
DL RENEY RN R R R AT AU R R K ]
Lond » o

-
=

P
o
R AU R R AV R R R R R K R B ]

SN b e gt et et Bt s
VOB BRI BBID
w
(-]

15 &S

-~~~

b
-

—
o

NP YN NANN~NANAAdO YN NN N

-
NB YN A NANNAONR NI BN

-t

1t Pt Pt
AU RY BT RV J
- s gt
[V S Y

-
-
-,




0o
SSN
DE
DO
ATS
DE
SSN
SSN
00
no

521CHASNF12 71775
4L61CHASNF12 91775
B61CHASNF12101275
420CHASNF12 21376
425CHASNF12 52776
487CHASNF12 92776
523CHASNF12 S 477
49.CHASNF12 72177
524CHASNF1210 377
425CHASNF15 92071
4T2CHASNF15 2 172
4TICHASNF1S 2 772
460CHASNF1S 21072
424CHASNF15 61572
425CHASNF15 61572
49SCHASNF15 61572
758CHASNF15 7 372
66.CHASNGO1 3 174
462CHASNF15101772
461CHASNF1S 91873
511CHASNF15101873
496CHASNF15 71774
490CHASNF1S 82174
4T3CHASNF15 61775
7303CHASNF15 61775
522CHASNF1S 72677
844CHASNFI8 7 171
10CHASNF18 7 171
841CHASNF18 81371

B878CHASNF18 91371

940CHASNF18102971
1080CHASNF18111571
1086CHASNF18122071
10B1CHASNF18 1 872
603ICHASNF18 11072
469CHASNF18101772
865CHASNF18102072
1096CHASNF18121172
839CHASNF18 2 373
‘610CHASNF18 & 973
881CHASNF18121773
872CHASNF18 21474
2CHASNF18 22574
18CHASNF18 32674
B461CHASNF1S 7 174
9462CHASNF18 8 174
4TICHASNF18 92074
867CHASNF1810 174
10CHASNF18101574
878CHASNF18 11075
890CHASNF18 3 378
6T6CHASNFLS & 175
1066CHASNF18 1 276
865CHASNF18 2 276
7302CHASNF18 41676
1059CHASNF18 5 376
638CHASNF18 & 176
669CHASNF18 & 177
763CHASNF18 & 378
8TBCHASNF18 6 978

8 475 8 875 8177%
9287510 275111775
101375111275 11276
3 176 32876 51476
61476 82776102776
101776123V76 22577
52077 8 27710 477
8 8771021717122177
102277 1 478 3 278
9297110 871102071
21172 21572 31472
21672 22072 31572
22172 22572 31672
62572 62972 11572
63072 7 472 11512
7 572 7 972 71572
TiC72 8 97210 372

76
16
76
76
75
17
1"
78
78
72
72
T2
‘T2
T2
T2
32
73

3 77412 174 22875F T4

10287211 672111772
9287310 773101873
10287311 673111972
72574 72976 81774
9 874112174 12175
62575 62975 71775
63C75 7 75 T1775
81377102677122777
7 671 71671 9 171
72171 82971 1 372
83071 92671111571
9297110207112107)
11 871112271 11772
11237112 271122771
122871 11472 13072
11772 12672 21672
12772102272 41372
10287211 672111772

11 772121172 21673

122272 } 873 12273
22573 31673 5 473
41673 11074 $1074
11174 21474 41574
3 274 32674 851674
32774 5 574 62674
5 674 61476 72374
T2074 8147410 174
81974 9227411297«
9287410 774102074

101874111474 1 375

111774122674 21175
12675 3 175 § 975
32275 4187% 6 575
42175 11576 33076
12176 22476 & 276
22576 32076 5 376
42576 5 176 52876
52076 62376 8 376
62476 32077 83077
6 977 3 578 83078
4 578 42578 6 378
62978 72478 9 978
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9855
985%

31INRTO567

270R0
10F0
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10FO
55
75R0
5PS
5ps
75R0
11RO
40RO
28RO
22RO
15PS
10Ps
18F0
10Ps
2T0RF
10F0
35RO
18F0
22RO
2TORF
35RO
25R0
40RO
4CRQ
26RO
35R0
10F0
28RO
40RO
. 35R0
28RO
270RO
35RO
25RO
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35R0
270RF
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9852
9852
9855
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9816
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8522
8522
8043
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7140
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8522
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1122
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7122
7210
7210
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26RO

B%22

00
ann
9000
25213%
252138
2523%
25235
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2521%
300
o0
25235
19570
26771
17792
2378%
6000
5500
4500
$500
150000
$00
25750
4300
19370
260000
19870
19570
43569
36080
19870
257%0
800
19870
43569
19570
19870
120000
16998
19%7¢
300
16995
150000
1500Q¢C
90C0
19570
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484
343
343
422
422
w22
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nE
DE
END

1091CHASNF18 12279
1044CHASNF18 3 379

2 979 31579 42779 79 35RO V122
52079 62379 8 379 79 35RO 7122

1699% 1078 15 15
16995 1040 18 15
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4 SAMPLE RIPPY PARAMETER LECK

AD 1 36 14

AD 37 9999 18

AE 1 2% 13

AE 26 9999 16

AF 1 9999 13

AFS 1 9969 15

AG 1 9999 6

AGOF 1 9999 14

AGEH 1 9999 O j

AGS 1 9999 ‘

AGSS 1 9999 6

A0 1 97 14

AO ag 9999 18

AOE 1 9999 24 z

A QG 1 9999 8 ﬁ

AOR 1 9999 19 j

AR 1 21 13

AR 22 9999 18

ARC 1 9999 13

ARS 1 9999 6

AS 1 3¢ 16

AS 3] 9999 18

ASR 1 9999 8

ATF 1 9599 6

ATS 1 9999 8

ATSS 1 9999 6

CA 1 9999 21

c< 1 9999 17

d¢] 1 9999 22

CGN 1 9999 25

cLG 1 9999 19

CVA 1 ac 26

CVA 4] 58 29

CVA 59 62 33

CVA 63 9999 32

CVAN 1 67 35

CVAN 68 9999 38

cvs 1 60 26

cvs 41 9999 29

cvY 1 9999 26

no 1 93¢ 12

no 931 962 14

no 962 9999 16

nNG 1 36 16

NG 37 9999 1B

nE 1 1061 11

nE 1052 9999 13

NEG 179999 14

NER 1 9999 11

nLG 1 9999 16

NLGN 1 135 18

NLGN 16 9099 20

Lce 1 18 12

Ndd 19 9999 17

LHA 1 9099 28 .

LA 1 9000 1%

LPN 1 13 15

LPh 14 9999 16

LPH 1 9999 16 -
A-6




LSD 1 35 14
LSD 36 9999 16
LST 1 1178 13
LST 1179 9999 1%
LPSS 1 9999 8
MSC 1 9999 0
MSH 1 9999 0
“Sso 1 9999 V]
PG 1 9999 0
PGH 1 9999 0
S$S 1 9999 6
SSN 1 636 12

SSN 637 6&7C 13
SSN 671 687 1le
SSN 688 9999 18

SSAN 1 659 18

SSAN 660 9999 20

TAK 1 9999 ¢

END

CHARLESTON FY 73 ~ 81 RERTHING IMPACT POINTS
07/01/72 N6/30/81 1 1 1 8s
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c SAMPLE BURFA PARAMETER DECK
3 2
CVA CVAN CVvS CvT ¢V CVN CHASN
CHASN

AOCE CA (d« (¢} cLG DD DDG DOE DEG OLG CHASN
1 N G
SSN SSBN CHASN
F E
sS CHASN
J
END CHASN
J 352 1400 4G00 2C8 10001 1045C/S CHASN
t 314 4400 6000 400 2800J H  106CD/N CHASN
H 316 4400 30 400G 11110/8 CHASN
G 3178 640U T000 2¢O 20COH 1200F/N CHASN
F 3170 2800 2000 130 3200 E 4506/5 CHASN
€ 317D 4000 2000 13C 32000 F T45G/N CHASN
] 317€ 4200 8000 . 65 2%0E € 650M/N CHASN
C 317€ 4800 2000 130 13008 ©» 650H/S CHASN
8 317F 24C0 7000 130 15%500C A 650J/N CHASN
A 317F 2600 7000 130 1500 B 650475 CHASN
END CHASN
DD 1 962006 19999D€ 19999 CHASN
pD 962 999DLG 19999 CHASN
AGSS 12999LPSS 1999985 19999 CHASN
AOG 19999ATF 19999ATS 19999AR'S 19999ASR 19999 CHASN
END CHASN
AD 1 362 920 19200 100 2%00 531 76
AD 379999 2600 20200 100 25%5¢C0 645 35
AE 1 25 1780 10300 100 2000 512 80
AE 269999 1780 10300 100 2000 564 5%
AF 19999 1030 4100 100 2000 502 80
AFS 19999 1450 6000 200 2500 581 50
AG 19999 1000 9300 100 2000 564 96
AGDE 19999 1325 3700 50 1250 415 71
AGS 199992 300 2% 1000 342 98
AGSS 199992 300 2% 1000 342 98
AO 1 97 1400 4400 50 2000 644 T6
AO 989999 1840 9300 50 2000 655 55
AOG 199992 130 4400 89 2000 325 94
AOE 19999 1800 9300 20¢ 3000 793- 30
AOR 19999 1980 9300 100 3000 659 30
AR 1 21 1400 13700 100 2500 530 76
AR 229999 18%0 13700 100 2500 530 35
ARC 199992 570 4400 %0 2C00 426 98

¥ ARS 199992 100 1500 25 500 214 99
AS 1 36 2320 20200 100 2500 664 35
AS 319999 2320 20200 1C0 2500 poub 35
ASR 199992 510 2900 50 1250 2%1 80
ATF 199992 80 2100 25 $00 205 99
ATS 199992 460 1500 25 500 283 o8

1 ATSS 199992 300 2% 1000 342 98
AVM 299990 1GU0 4000 100 2300 550 55
CA 19999 3530 14300 200 2500 717 &0
cv 1 40 3600 31700 300 13500 899 20
CVA 1 40 3600 31700 300 350C 899 20
CVs 1 40 36C0 317CO 300 3%00 899 20
cvT 19999 3600 31700 300 3500 899 20
cVv 41 %9 6350 36%00 3C0 3500 968 10
CVA 41 .+ 6350 36%00 3C0 350CC 968 10

&

.
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DoG
bboe
DE
o€
nEG
DER
0LG
DLGN
DALGN
LCC
L&C
LHA
LKA
LPa
LPD
LPO
P
LPSS
LSD
LSD
L57
LSTY
SS
SSAN
SSBN
SSN
SSN
SSN
SSN
TAK
AGEN
MSC
mMso
PG
PGH

619999
59 62
59 62
639999
639999
1 67
1 67
689999
609999
19999
19999
19999
19999
1 9302
3 930

108299992
199992
199992
199992
1 35

369999
1 18
199999
19999
19999
19999
1 13
149999
19999
199992
1 3%
369999
11178

11799999

199992
1 69%9
6609999
1 836
637 670
671 687
6889999
19999
19999
199992
199992
19999
19999

H

2
0 3
29 3
17 5
67 2

4950
7200
1200
10000
10000
10550
10980
108%0
10850
3180
3530
3580
2730
1110
13480
1350
1840
2680
900
1400
1300
900
2680
3500
4300
26%0
3450
6000
1780
1800
1850
1850
2680
300
1100
1500
950
1850
300
1700

1780
1700
1700
3700

200

NWWWww

39800
39500
50000
50000
80000
80000
$00C0
50000
18000
13300
17600
13000
3000
3000
5000
7000
7000
3700
3700
3700
3700
7000
10000
12000
9300
9800
31700
8000
12600
5600
5600
24000

6900
T000
4000
4000

#4100

400
1400
1200

NWW WS

N WS VAR

3800
3500
3500
35C0
3500
3500
3500
3300
3000
2500
3000
2300
1230
12%0
1250
12%0
1250
12350
1230
1290
12%0
2000
3000
3000
2500
2500
3500
2500
2500
2Q00
2000
250C
1000
2000
2000
1250
12%0
1600
1200
1200
1000
1000
1000
2000
2003

5¢cC

500
110C

500

5C0

7650
15800

NWWWo
-4
N VW W

PP U

960
1080
1080
1046
1046
1100
1100
1100
1160

634

674

721

610

390

418

418

493

493

415

438

432

ace

547

365

596

459

620

820

576

490

569

570

592

322

510

555

b4

523

3%0

425

425

320

320

320

400

520

220

144

190

165
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AS
ASR
ATF
ATS
AOG
nd
no
nNG

nLG
sS
SSN
END
S$S
S$S
$$
S$S
S$S
$S
SS
CVA
SSN
AD
AD
AD
END

22 4 4
69 2 2
68 3 3
70
60 2 2
1 17 12
931

b4 10 10
1052 6 16
32 10 10
66 20 15
653 10 12

1111CHASNF1210V2673
2222CHASNF 12102673
6333CHASNF12102673
444LCHASNF12102673
5555CHASNF121V2673
6666CHASNF12102673
T?TTCHASNF12102673
39CHASNF12102673
TTTTCHASNF12102673
111CHASNF12102673
222CHASNF12102673
332CHASNF12102673

WS

10

10
1a
14

111273
111273
111273
111273
111273
111273
111273
111273
111273
111273
111273
111273

12574
12574
12574
12574
12574
12574
12574
12574
12574
12574
12574
12574

SENPVBNS

14
10
12
12
11
14

32674
32674
32674
32674
32674
32674
32674
32674
326746
32674
32674
22676

A-10

AR BUY R 3

10
12
12
11
la

L]

25239
25239
2523%
2523%
25238
25238
25238
25238
25238
25238
25238
25238

343
343
343
343
343
343
343
343
343
343
342
343

CHASN
CHASN
CHASN
CHASN
CHASN
CHASN
CHASN
CHASN
CHASN
CHASN
CHASN
CHASN
CHASN

15 15

15 15

15 15

1% 15

1% 1%

15 15

15 1%

1% 1%

1% 15

18 18

i$ 15

146




w

. . . . . . . . . . . . . . . . . . . AXAXNAX e 6479279 =
. . . . . . . . . . . . . . 4 . . . M XuMxRN 2 6L0624% @ )
- . . . . . . . . . . . . . . . . . . XAXXAN 2% 62/7%2/% “ N
) . . . . . . . . . . . . . . . . . . . XuAX [T 2L08t70
o e . . .« e . .« e . . . . e . . . . * UxKXKN ov $4002/1% i
. - . . . . . . . . . . . . . . . . . AAAANX 60 $42424%% -
. . . . . . . . . . . . . o . . . . . AANXN 66 $4/92/477
. . . . . . . . . . . . . . . . . . . TARANX (1) sLsv2/1%
. . . . . . . . . . . . . . . . . . . TAAXAN (1] $4702/7%%
. . . . . . . . . . . . . . . . . . . *AXRRX (1] $246%4%0 K
. . . . . . . . . . . . . . . . . . . CARYAX (1] sL/0%4%%
. . . . . . Y . . . . . - . . . . . . CRAXNXX (1] LYY /737A44 m
. L3 . . . . . . . . . . . . . . N XXM NN N NMRRN RN KX 0t $4/79%/1% 4
. . . . . . . . . . . . . . . . . AAXRTAAAAXXXRANAX X 10t $279%/4%%
. . . . . . . . . . . . . . . © 33000300 3300 XK 30 03NN MK XXX 60t LYY, 0743 1
. . . . . . . . . . . . . . . SUXAXKXUXXARAAAAN X AARXXA AN (13 S4/£%/1%
. . . . . . . . . . * . . . . 20003000000 0330000 X 3000 %00 XXX XA X 60t $2/2%4%%
. . . . . . . . . . . . . . . . . * RMRKXXXAXANAN 26 2433473 -~
. . « . . . . . . . . B . . . . . . . XXXRX 69 $4082/6
) . . . . . . . . . . . . . . . . . . CAXXAKK 69 478246
. . . . . . . . . . . . . . . . . . . XXNRX $409246
. . . . . . . . . . - . . . - . . . . CARNAX 68 $1/762/46 '
e e e s e e e e e e e e e e s e e e e ey o Sar92/6 .
. . . . . . . . . . . . . . . . . . . *AXXRX (1] $2/8246 1
. . . . . . . . . . . . . . * * 20203033300 0 00 3 3 220 20 X NN 503 $472246 Hu .
. . . . . . . . . . . . . . . . . AXXXAXKARKAANRKK (1] s 18 < 3
. . . . . . . . . . . . . . . 00N 30300 300 D300 033K XK ¥ XN [ 12 “Wsese
. . . . . . . . . . . . . . . . . . . ANXAXN % “2/52/8 '
. . . . . . . . . . ) . . . . . . . . AAXXXX [ 1) \T¥, 114 3 4
. . . . . . . . . . . . . . . . . . . XAAXRX [ ) snasne ]
. . . . . . . . . . . . . . . . . 4 . SANXNX 68 479 /€
. . . . . . . . . . . . . . . . . . L] SEXXXNX 4148 78
. . . . . . . . L] . . . . 3 . . . . . CARRNN 8 mn st
. . . . . . . . . . . . . . . . . . . CXXXXX S /E st
. . . . . . . . . . . . . . . . 4 . . SRXMRX [} “”n 18
. . . . . . . . . . . . . . B0 000000 X000 2030 2030 30X X 330 3 30K 330X X (131 “”n st
. . . . . . . . . . . . . . . . S MR NN NN NN AKX AKX 20% N nene
. . . . . . . . . . L] . . . . . . . . * AAXX N 74242
. . . . . . . . . . . . . . . . . . . * XXX v
. . . . . . . . . . . . M . M . ° BN X XXNN KX “205243
. » . . . . 3 . . . . . . . L] . L] . . . X “202402
- . . . . . . . . . . . . . . . . . . *  § ] /78202
- . . . . . . . . . . . . . . . . . . . } § Y4s2242
. 0 . . . . . . . . . . . . . . . . b . xx L1} S412s2
. . . . . . . . . . . . . . . . . . . . b} [ 1] 0820272
. . . . . . . . . . . . . . . . . . . . xn " Y2642
3 . . . . . . . . . . . . . 3 . . 3 . 3 x [ 7] a200%72
SOT 00T 4T 04T SOT 09T SST BST SOT 061 SET  OET 623 62%T STV AT 60T 00T S6 [ £l Sin10d uve
SANIOd LOVeN] IMINAINIG I8 -~ £2 A4 NOLSITWYND

| L
b, . N A T T SR F Gy




THE P

DAY

EAX DAYS BASED ON RUNNING AVERAGES OVER

E POINTS

3/ /T4 115

A-12

1 DAYS.

PRIV




NSVYHD

HYYI0Ud
ASYINI0S SINIHIVINDIY
SIILINILN ONV ONIHL¥3E

22tTe9  1S3a

A-13

£0-00-0¢




dNO¥D JUVS IHL NI JIHS WIHIO ANY HIINM 03H1¥38 316000 38 NYD JNOBY HIYI NI

6666 3 usy 6666 1t Syy 6666 1 Siv 6666 1 4y 6666 1 20y
8- 0- 8- 0~ 6666 T SS 6666 1 SSd1 6666 1 SS9
| o 0- 8- 8- 0~ 0- 6666 I 2% 666 296 00
8- 0- 8- - 6666 1 30 6666 1 p L] 2% ¢t 00

9NV 3dal NV 3dit INYY 3dAL IOV 3dA} IMVY 3day

dINS NOV3 e

Mg

dNoYY

SdNOND NOILUNIGKOD SNILSIN

SS o
NE8SS  NSS £
90 930 3 900 00 Eab] 22 2] vd 30y 2
NAD LH 1A SAD NWAD  wa3 4
S3dAl dINS 4anNoNY
r
3 3 £
39 H 1 e
L4
SSvd 1514 SH1¥38 dNO¥Y
3 VL IININI I3Ye IMNIVIINd

XI¥LVM (3JI0WD 1ST) 3IINIUIITvd HINIG

0 s0/0 0 /0 s0 0 /7070 0 /0 /0 67070 0 /8 /0 040 70 0 40 40 e /70 /8

“2/% 28

S31v0 NOILVIWIS

§  =SHI¥IE IATIOV OINIBNOD J0°ON*OT =SHi¥3IE 3TIINIS 40°0N‘y

NSYMD eLTI90 1533

=SISSVID IINIVIIINe HIYID JO°OKN‘ 4P =SISSVID INIMLY3E dINS J0°0OM

£8-01~0¢

A-14




NSWHD

T WLLODO=D

dd0

€« IO OWDOO

ro

0s9
059
0s9
£s9
s%d
0s%
goer
1223
090t
6407

L L L X X 4

HION3T

oo0st
00s3
0oET
0se

1372
goze
gooe
00w

| 1] 14
000t

- -

YIRS

CET 0002 0092 O0-
11} 1 0004 00%2 O-
ot 0002 006y O~
59 goce 08172% 0~
el 00g2 00Cs O~
ey go02 o0¢0ee O-
oo gogs 00%9 O0-
o 0- 00%% O-
68y 00C9 00%% (-~
802 gogn Q00T O-

- e - o w - - e L X T T 3

YiRkd dK1IS UNA3I 3INVYD
376v1 ALRINIBVEVD

3238 S/t
4218 NIT
321 S/H
LTS N/H
ai1e NSO
aLte s/9
8418 N/4
»1g S/70
41 N/G
258 S/72

L X X 2 2 X 4 L T L 2 2 2 3

OUVAAIHS ®HV¥90ud

TIHNIVLWOOLOE =

L.

“«NMmMINONNOONO

ON b3S

NOIAVIIJIIAINI0I MHIV30

241180 3S312

£0-31-0S

A-15

e

e - aep——_—e

s m e S ———

. em—




NSW¥KHD

00951
059¢

SdNV

E | 3 a J 8 v ¢
H 1 rf 3

oo - 0 R W S o m

SH1¥38 NOILV1IS ¥U3IN0d

NOI1VOT4IIN3ICI NOILVIS ¥3MO0d

241199 1831 £0-1V-06

A-16




g80°
F2
P2 &
') 3
te°
L1 M
29°
90°
£0°
e’
40°
20°
£0°
£0°
£0°

18

NSVYHD

90°
23°
-3 5
(1)
te°
A M
20°
60°
g£o0°
e0°
%0°
20°
£0°
£0°
£0°

00°0-
L2 5
12 2
2t°
2t°
ot°
te°
"
20°
40°
£0°*
20°
90°
20°
£o0°
£0°
£0°

62

g0°0-
L) 3
125
2y°
FA &
(1)
1e°
"0°
en’
"0°
£0°
e0°
%0°
eo0°
£0°
£0°
£0°

8.

L 2 2
L
F O
2v°
ot*
5t
50°
en°
90°
£0°
20°
40°
2n°
£0°
£0°
£0°

rys

00°9~
L) &
3
21°
et
1 A e
20°
0t°
e’
%0°
£0°
e’
"0°
eo°
£0°
£0°
£0°

92

.
21
2t°
0T
s0°
1T
20°
0T°
£0°
20°
"0°
20°
£0°
£0°
£0°

] R
L) O
L2 %
{7 3
') 9
ot-°
0o0°
ev°
eo°
oo0°
£0°
e0°
*0°
]
£0°
£0°
£0°

0- 00°C- 03°0- O0- ON3
2T 11 £99 NSS
st 0z°* 29 Ss
03* ov* 2t 270
91* . 990° 2s01 30
0t° gt° ny 9200

0~ 00°0- 00°0- 1£6 00
FA 27° T aa
20° c0° 09 20v

0~ 00°0- Q00°0- 0! Siv
g0° £0° 89 31y
20’ e0° 69 ySY
L ] “0° 22 Sy
20° o 29 Syv
£0° s0° 3 YoV
£0° £0° 62 3y
g£0° £0° 09 av
£ 22 TINH dINS

\7 A

S3IH1I718VE08d HYOM O3INOISSVYMN

CLTT8D 1S3

£0-21-0S

A-17

da,




NS¥HD

p147

conee wswen

$IING KNS

)]
]
9
£
(2]
[ <]
6666 ¢
134
.
¥
\i
3
\d
)]
2
|

[
ol o8 ob ot

"t vt ot ot ol ot o4 B ot oy ot W - b ot
4 H ]

0= 666

- ot
3

MYYD  WINS

ceee sececscsae

1SN I
WYL SINIHIVINDIN JINS

g 2 69
0 2 o
0 2 e
23 2 o
N3 § sy
2 2 "
2 2 g6
WA Y 26
wAd 3 e
WA Y ”"
WA 1 st
A3 %t ot
A 3 t
w 1 "
a3 st
$A3 1 ot
vA) 3 £t
0 3 2t
T | "
sA3 3 "
" s .2
a3 .2
v 2 132
nAY § ”
sty § 2
s o3
s £z
s a
v o § 11
v 2
sy § e
N $ o
w s an
w o ”
wY § $¥
wr 2z o1
v s €3
o s 2N
oy 13
39§ 1
sV § s
oW .
o s y
1Y )
K s
v s .
FL ] £
oy € 2
oy s v
EVTYRRPY W SSY
MININIL  INTKINIE
dInE

NOILVOIA2INIO] 4TINS

217799 1S3L €0=2T-0¢

A-18




NSY#

66
66
66
66
66
1 11
22
el
22
32
2l
22
96
09
1]
£ 1]
92
86
£14
st
st
1]
£1]
02
s
LY
Y
0s
s
6
2
ad
12
SY
sl

SING  dHS1I

L7}

591
061
L L)
022
02s
ore
o2¢
et
oe¢e
L T4
S2h
ose
£2s
Sa%
§99%9
0%s
2¢¢
26s
04s
695
06
94s
02e
029
65
96S
599
495
90g
259
LIy
s1e
£6%
£6%

0
0~
0=
0~
0-
Q-
0-
0~
0-

00

00s

onty
906

00¢

000e
otoe
o001y
000%
L 1]
geets
G2y
goot
0827Y
1621
oeoe
0002
neey
00s2
oroe
ocoe
erse
00se
onsg
0082
0062
neog
o000t
neoe
0827
0627
052t
osev
9521
0521

INVYED MRS

0s
)
00v
52
‘001
01
0t
0%
T
00s
“ng1
0y
097
59
‘59
0s
05
0s
rg
0s
0

¥ing

e

002y
(Ll ) 4
0n%

’

ante
0~
n,
[| I
8-
-
O
0=
N0y
gy

0002

0069
0-
00042
9095
9099
LT
000¢
Jozte
00%6
noee
annet
ooy
G002
0.8
to.¢
00:¢
oeLs
9002
neL

dNisS

F]

LS
al
e
Ol
0~
002
0045
00s3
0021
051
0-
002

©00e

0sey
156

09513
anty
a0¢

0892
0587
2561
0091

R 1 VA

0009
0sne

05892

10€%
00se
0892
006

oogy
009t
oo0e

92
887

¥nd3

c- 6666 T HOd  § "9
0- 6666 1 99 & £9

2 6666 1 oSW § 29

2 6666 § oSH § 11

- 6666 ¥ H39Y  § ey

0- 6666 T »wi s 6

0- 6666 999 NSS £ 0L

0- 189- 149 HSS € 'y

0- 049 1£9 ° 'NSS g 92
0-, 989 T NSS £ §¢

0- 6666 099 NESS £ L7

0~ ©s9 ¢ NESS €. £

2 . 6666 1 .SS 22

0- . 6666 6LTY 1SV s 1 74

b- . s41% % IS1 ‘% 02

- 6666 3¢ -GS s 69

" s¢ - ¥ . as) .8 €9

2 6666 T sSdY | 5 29

0- 6666 T HdY s 99

t- 6666 1 G - S s9
0- £V % ‘0 -§ "9

c- 6666 1 : vV g £9

0- 6666 1 L 23 I 29

c- 6666 T YWY s 19

n- 6666 61 3 s 69
LR ) SR | 3 s 6S

0- 6666 9 - N9 S es

r- s£ 1 N9 . § L5

2 6666 1 2970 2 as

2 6666 1 ¥l s s§

A 6666 1 930 2 %S

2 6666 2501 30 2 £$

2 1501 1 38 2 2s

0~ 6666 If 900 2 s

2 9 1 200 2 s
1S3N TI0H 3dAl - 43dd SSv19

ONIHIN36 ONIHLI¥3E
dINS

378V1 SININIVINDIY JIHS

NOILVIIJTINICT JdINS

elT1%0 1531 £0-2t1~-08

A-19

‘J..,

i
!
A
i




o hin, o TS h L8] TR - w4y ey S N T S W o

.

ny 9 86 el %9 §S§ 22 “2/% /8

0¥ 9% 96 24 anny SS 12 8241 48

oYy 91 96 22 £ee sS 02 8i/% /8

o¥ 91 T3 2l 2222 SS 6% 82/% /8

oYy 931 86 24 1844 SS 81 “l/% 4% -
0¥ 9% 6 2¢ 184 sS 21 82/4% /€ m
0¥ 9% 13 2¢ 2212 sS 9% “2/% /¢ -
oy 97 13 22 9999 $S st 82/% 48

oy 9% 86 2L 666 SS o1 %243 /%2 W
oy 22 $6 % 248 aga ¢t 844% /8 '
oy 22 6 i% 199 aga 2% YVAI, o .
oy 22 se 0S (3 ¢ 900 3I% LYYARN] <

oy 22 62 0s 2 500 0% 84/% s¢ < i
04 62 2d d2 299 NSS 6 “44% 4%

P 22 £2 619 NESS @ 8T st

oy ot 2L 92 099 NSS 2 VYA

oy 9% 22 Y] 2242 NSS 9 LYV {3

38 o1 71 s ang NSS ¢ 8243 48

oy 9% 15 2 2cs ay o %24% /8

oy 9% (13 2 222 v ¢ w2/% /8%

0¥ 9t S§ 2 185 gy 2 82/% 48

oy 91 02 62 6f VA 1t 6241 4%

ANAL  ALT¥Ud SN0 SIJPHS TWH 3dAL dINHS 3iv0

INIUNIISSY dIHS

NSVHO cLITad  1S31 £C-£3-08 .

oy wd




o e memessranilll

]
|
]
*I1 AWYNHNS ONIWI¥3W
! *
9607 orgts- 0606~ (113 0§26 4110 i
002 (137 00£977 00292 s20% 05942 ou3Y \
120 00754 0st4T £681 enest 1vAY mi01 .
] 0243 0 £ 2t 0062 oIy - - n .. .
(113 (117 00~ (1 0062 4310 S
(113 0sg (] 8002 (13 009 [TE] . .
059 so0s 00st oft 0092 MRy . . ~
- s/ S | N s
$ 0021~ 800t~ of Goe2- ii10 - s NN e
(] %9 00202 "2 001 t092 ob3d . e -
0s9 0002 onsy 0ET coe2 VIvAY M - T
LV{» [:] < (eI
$ 00201~ 0023~ of taz2 3410 .. v
(] §%9 00202 oes2 13 £e92 b3y st Nt -
059 0002 (1133 (13 FIT MVAY ) YIS X
S/H -
$ 08221~ 0§22~ $E~ 009t Fr{1] -7 :
[] s%9 20202 ros2 oot €392 oL 3y )
0s9 osos ng2 §9 092% TVAY . s "
N/H /] 2. .
(] oes2 0001 (1] 113 Ji10 o N :
] 1Y [ acz2 0s (7113 oL 3y - . .
sae [ 1TH 092¢ [134 000 TIVAY : - .
N/S 3 o
(13 0002 0022 $07 (113 4410 <
(] 02¢ 0 ongY s2 (LY b3 < - -
[T 5002 oe2s oss 0062 YwAy
. /9 4
[H] soeg- 0es2- 7] [T 4310
] (1331 aoacy 005" 621 t2es aob 3w
0023 0002 2002 992 LI%9 Ay
N3 9
212 0218~ 00Tg- 022~ R 3916
[] 669 arsts poss coe onog ot 3y
13331 9- LI of - 029w IvAY
s/0 L]
“ [TTTES (11 [T13 t22 4410
(] 996 000%T ors2 "9y 009t otas
2903 9609 0092 00 090 Ay i
(7] 1
(113 onee 0002~ £t 605 3316
(113 004 0 oros 7] 006 oL 3y
$%0° LTLD) 9007 002 0Gat Ay .
$/79 r
14 14 WS wd9 wd9 ACSH/duY ALTINICT  ¥3L4WY
031S3N HLIN3TY WY3LS uILwns ¥3iVN3 FLITH GEWAGINS  HIBW
824% /€ 3)V0 NOLLVIOWIS
*1 ANVHHNS INIHLY3IB
NSYHD F73 S L1 N TS Y ftetretg
I
3
U — 1
= WA " " LE




¢ QILIS3IN dINS o)

30VdS ANIIDLA4NSNI
30vdS ANIIJT440SN]
3I¥dS AINIIDI44NSN]
3IVdS ANIIJT44NSN]
YINOd INIIDISINSNI

JWATIVS 04 NOSVYIY

G3H L3I0

10N SdINWS

ny
ov
oy
oy
04

INAL

%9 33
weee  SS
333 s
2222 ss
199  NSS
MK 3dAL

BOS SININIVINDIY

v o¥
r o¥
v o
L ]

od
o¥

k) o
oV

1 o
3 4%
S L od
% N
3 ¥
3 o¥
o O¥
o Lad
3 o
HiN3e WAL

111
184
4484
9999
$85S
48
188

S#ssuunny

3
g

Hi1¥3IE SdINS

3
55::552

A-22




”l »
: .
" N Y
.
‘ e
vy - * - - )
.
>v e " - . '- va - . . n
: 3
» e -0 BN
L] t -
. -

809s? 06SET 2
0594 093¢ ¥

JIVAY  0D3¥ NOILVIS ¥3MOd
221190 1S3l £0-20-08

NSVYHO




222 oy
819  NOSS*e09 [ 32

(1] [ 139

240 00‘1ee 00°2422 NSS
[ 13 VAd

[ 34 200642 2a¢

999 $S4200 $5+6556 39

OMILISIT LNIUNDISSY NAVIG
CSAINS 0F1SIN=e‘dINS Tae‘NigOsX)

*
1333 N3 HAON3T HI¥IS
[ 111] "ez " 0093 [ [ 23] [ EF49 eaet s [ 14] [ { A "2 2 -~
s .- -
. . ¢ * * * . * ° K 060000000000000000000004800000¢
L] - L) » . - - L] L] L] L) L ] L]
* L] L] L L] . L3 [ ] L] ® L] . L]
[ T ] -
. . . . * hd . b ° K 20000800000000000009 0000000050 08000¢ ~N I
. . . . . . ) . . . . . . ) vl
. . L] . L] . L] L] . L] . * » A ' .
. | T 3 .
. . . . . . . . b . ABKENKN goacesnoopesses
L 4 * . L3 L] . L 2 L] * L] L] . L 4
. . . . . 3 . Y . . . . » -
" ]
L] L ] L4 L] * . -.l l|.l. ad * l‘l. .
P . . . . . . . e . . ’ . . 1
- L ] . . L] . L] L] L] *® L) L 3 L]
[ 77] ]
. . . . . . * AAXRRAXRRNN 008000000 0000000 oo
L] . L] * L] > L] L L] L] * L ] * L
* L] . L] * - L] L] . L] L] L] L ]
/@ "
. . . 4 - . * EAK‘e *eetesensees on0ade *
L] e L] L] » . L] L] L] L] ® L] L ]
L] L) . * L] L] L] L] L] L] L ] * L]
[ 7} ] 3
. . . . . . . ENRERANEAK XX KK XXX o 0900000000 0Q0 0000
L2 L] L] . L[ ] . . . L - L] - Py - -8 8
L . . L[] L] L] L] - L] L] . * .
29 [
cosmvere consss
“wusn s 3190 NOIAVINNIS ANUND  NOIAWREIZIN 4INS ALIBNIOY W3
CUBASING IV
NOZAVINKIS SNINNOISSY SNINLN3E
NS UMD 24300 1S3) £e-£0-08 |
4
T
— 4




B R

1 SSedisl £33

‘ o
tyT ~ Ov
, P . M
2CE ov P
2 b
B . oMILSTV ANIUNDLIESY hLNIG m
(SAINS CIASTNse *YINS T=efN3J0sX) : —_
.
. 1333 NI HESNIY HiN3IO
ez 0002 (1123 0091 09et B 1 4] egos 0ge oos G2 n
. « cemee . -~ . ~
e e . . . . . . . KXXXXXXKXXNRRAX ooeee < ;
- L] *® L) . L] L L] L] - e . PYTI m
. . . . . L] . L] . L] L H
s/t v .
. . . . . . . . . X secencee ’
L] L . L] L] L] - L] r) .
* - e L) L L] L] L] . . . L]
e ]
d . M e ° ° * . ° A aessncecesetsettottnsosttstasite
L 3 . L] - . L] . L - - - L] L] F
L ] L] . . L] L] . * . L . . L]
SIm 3 .

LY YA NN 3190 NOIAVINMIS JYYHD  NOIAVZITI LN JINS ALIAN3IOT ¥34137

CUVAJINS WININ

i,

NDIIVINKIS ANINNOISSY ONIHLN3E
NSYHD 243398 1S31 £0-£0-0$




w
.
x“
-:uaw-: ...::uuqs.n~zu_3...5m.a..:¢ma5....8._:& I
2 [T VYA R 4

T =HANI® NI S4INS 40°ON

0625 sYINOD 019  =3IDVdS ININIVKIL HININ N¥D QINS

%t =03V 2T2  =TIVAY 3IvdS INIIDJISINSNI*HANIB JONNYD JIMS

z
-
v —

06t =03 «¢ =VIVAY  3OWdS ANITOTAINSNINIBIB LONNYD dINS

b
{1 00 /Y s
Z  =Hi¥38 NI SYINS J0°ON .
82T  sWIN0Y %4 £3vdS ONINIVNIVSHINIG NYD 4IHS Lo
F O |
63 500 W% 4% ;
T sHAB38 NI S4INS 40°08
0955 =NINOA 295  =IIVAS ONINIVHIU!KINIS N¥YD 4InS - i
2 200 %441 /£
s2c 03N @ =1IVAY  J00dS INIIDIAINSNI‘HMIBI0 L0NNYD JINS
3t 4
62  =D3W O0£T  SIIVAY  32¥dS ANIIDTSINSNI‘HAIYIE L0NNYD SIKS ~
PR
199 NS wLsY 4t
2 =Hid30 NI SIINS JO°ON
eSeT  suInod 0 =339dS MMINIVAIN HINIE HYD 4IMS s
?
$29  S0IW ML =VIVAY  309dS IN3IIJIIINSNI*HIVIG LONNYD JINS % : 1
P ¢ ;
NS WSS st a8 < .
133 oy %% 28
0026 =B3¥ 9SEE =VIVAY  ‘NIN04 INIISINSNI'NIDIG L0MNYD 41§ .
3 -
806 sD3W OET  =VIVAY  IDV4S ANIIOT HIOSHI ‘MAUIN AONNYD «INS . |
P
daas WES NIt 4t
L 4 41238 NI SIINS J0°ON
0SEE =MO4 $2Y 230VdS MINIVAINSNINIS NOD JINS -
28 *B3W 8% =VIVAY  IOVeS INIIDISINSNTICHINIE LONRED SIuS s
4
*We IR YT . '
e oy wst st ]
222 oy /% 8
i ¥ =4aNIE N1 SIluS H0°ON
i 082S SUINGS 212 SIS MINTINIVHINIG WD JINS .
H »
! st LT LIy )
v sMiNIE HE S4INS 20°0N
G0TS =UINGY E€T  =JVdS INIVNIN*HINIO NV SINMS
20
" NSS4/ 18
NINY) MOILOY HiN3E SSVE TVWM AL 3390
UUL-11000 INININI AINS
wSyna P73 LT It 1Y £0-90-0$ '




PN T Ao s, e e, -

$09

»e
7Y
P2
sv9

(114

st
[ 13

D3
3
=D

03

-3
=03
=03
=3

*D3Iy
=3
D3

2
ez
L3

$08

[{11]

[13]

(21
282
-

$of

(114

(113

sof

st

o8

813

”"e

s VIVAY
sVIVAY
s3VAY

=s1vAY
aVIVAY
s IvAY
s¥AY

sYMOY
=1NVAY
=1vay

sVIVAY
=IIvAY
=1IVAY
«VIVAY

s IVAY
=VIvay
uaurbq
sIIvAY
=1eAY
sVIVAY

aVIVAY
=¥ M0¢
BI04

s¥IN0d

IIveS
¢S
Ives

IS
20v4S
IIves
Idvés

INITITIINSNE‘HLNI JONNYD SIS
INITIT4INENT *HIN3E LONNY) 41NS
—!Uuo—mu._w:—:.—-‘ A0MNYI dINS

INOISSIVIV 40N HANIE
INITITAINSNTCHANDE LOMNYD GINS

ANIIITAINSNT *HINIE SONNYD SINS
ANITITSINSNT *HLNIC 20NNYD JINS
ANBIITAMNEHT *HANIE JORNYD JINS

A ] oHiUIE N1 SIINS JO°ON

$ S2IW4S MMINIVUIVOHIVIE We3 4INnS

IS
2ves

INeS
IS
3ves
3vds

Ives

Ivds

Ioves

IS

Iv4es

3¢S

Ives

S8

0°2e

ANIIITAINSHE ‘HANDE LONKYD 43NS
WNITITSINSNT *HINIE LOMNYD GINS

IVWIESIAIV LON HiN2e
ANITILAINSNI ‘AU LONNTD 4INS

AINITITSANSHI*HLIYIE LONNYD 4INS
SNIIILSINSNE SHININ AONNYD JINS
INIIITSMNSNE M LUTE LONNTI JINS

-tu—o—uuain::l‘wo. L0NNYD JINS
ANITITSINSHI K UDG QONNED JENS
ANIIDTIINENT *HAUI0 L0MNTD JINS
u!ﬂnOnub:mznow.-lu- 10MNYD 4IMS
INITITSINSHI*HANIE LOWNYD JINS
ANBIITJINSHI ‘HIWI6 L0NNYD JINS
ANI1IT2INSNE *HIBI0 SONNYD <INS

2  =NI2J® N1 SeINS JO°ON
232¥4S MINIVNINHINIG NYD ¢INS

] =Mi¥0 N1 SeInS JO°OM
=IIVES ININIVHINHINIE HUD glINS

4 sHiuIE NI S4INS JO'ON
S2VdS MINIVMIBCHIUTE NVD JINS

D = X O

-

e T

~

N N N~

N N NN

222

.«

LA 1]

{344

2222

R334

260

dadd

9999

L3119

oV s/t /8
avy /% /8
$$ wrt st
S W/t /g
$S Wt /€
$S s e
S wisy 48
SS W/t /8
S Wt st
$§ wsr e
S W/t e

A-27

. e

—— e .

g




s
2t
(114
(224
@s

e
[ 1)
(1]

=03 92
=03 2%2
=DI» &4
sV $of

=034 0042
03
=03 §
23N $
3 ¢
Q3 T

=B 82
N 232
B %
o 680

[ {11}
03w §
=03 ¢
=038 ¢
=03 o€t

«»R 02
03 282
3 W
03 ot

"0
03w 232
N W
=038 88

sIlVAY
slvay
sIIVAY
allvay

Nves
Ives
ves
Nves

2ISL33344¢ AVUN Fs03E
ANITIL4IOSNI ‘HANIN LONNYD JINS

ANILIT 4SNSUIHINTE AONNYD ¢IHS
ANIIILASNSNE ‘HiNI0 A0NNUD oINS
ANIIITASNENI‘HIVIE J0NNTD ¢INS

dINS IWIAND 03 IVWISSIIIV 108 S1 WIR04
*UBN0E INZISINSNT'NINIC LONNDD 4INS

sVIVAY
s VAV
sVlvay
sVIvAY
«VIvAY

= vay

=1lvAY
eIIVAY
=1vAY
s11vaY

s¥MO4
e IVAY
2 NvAY
sVIvAY
sIVAY

=IvAY
aIIvAY
sTIVAY
o VAY

¥IN0¢
=VIYAY
SIIVAY

sIIvAY

ves
33v4s
Ives
3v4s
3vds

INILITISNEN] ‘HIVNIE LONNYD 4INE
INITITSSNSHT ‘NLNIE SONNYD 4INS
SUDIINSINENI ‘NINIS JONNYD ¢INS
MBII14INSN] NINID JONNYD JINS
ANITITAINENE ‘N 18I0 SONNYD SINS

FVISSINIV AON HiN3I0
INIIITAINENT ‘HANIN LONNYY 4INS

ANITITAINTNT ‘HINDE JONNYD LIHS
ANIIITAINENT ‘HIUDE LONNTED JINS

"UIN04 INIT4INSNT ‘HINIO IONNYD INS

T =HiN3e NI SSINS 40°0n

$ =IM4S MINIVUIV HIUIE WYD 41N

IS
2ves
Ives
ves

33ves
30ves
29ves
ves

°2
Ives
3ves
ves

INIIITAIASNI ‘HANDE JONNTD ¢INS
MITITLINENT *HINIS JONNTI elNS
ANIIITASNENT ‘HiNI0 LONNTYD JINS
ANITITSANSNI‘HINIE 10NNV SINS

2WISEIAIV 40N w36
93131 4INSNI *HINDE ADINTD 41N

ANITILAINEN] ‘HiNIS LONNTD 41MS
612124001 'HENI0 AONNYD INS
JNITIT 440SNT ‘HEINDE LONNYD ¢INS
PR+ 8
ANITITASNENT *HANIE AONNYD @INS
INITITHSNSNE *HININ AONNED dlNS
INIIITSNSHIHINIE LONNT) SINS

L sHINI0 N1 SJINS J0°CN
233VdS MINIVEIN HANIE NVD JINS

a = 2 O

% = z O .- W & 0 e T w oS - W 00 O &

s w2 O

N N N N N N & & W N N NN N N N N NN N & & N

~N N NN~

se4d

499

123

L2242

$S s e

NSS 822 2

oy N4t 1S

NSS %03 48

A-28




"t
(.19
[ 1]
(14
[ 23

st
st
[ 1]
[ 13

03y
=03
=03y

03
=03y
=03
L} ]

-3

Ll
=03
D3
DN

0%
o3
=03

=2

=03
L) ]
[ 2]
L 2]
=03

E41d
“
(119

(13}

"
E412
“

$0f

[ 3]

[ 2]
an2
“
(113

[ 1)t

"

LAl L1
sVIVAY
oAy
=IvaY

s VvAY
sIvAY
sIVAY
=VJvaY
s1IvAY
elVAY

sV1VAY
sIVAY
s1IvaY
sIIVAY

sVIVAY
sIIVAY
=IVAY
=11vAY
29IVAY
sV1vaY

s vaY
sVIvAY
sIVAY
sVIVAY

s§IM0d
aVAY
sVIVAY
sVIVAY
=VIVAY
sIIVAY

suves
Nves
3vds
vds

IS
Ivés
v4s
IMvas

Ives
3oves
Aves
Ives
Ives
3Mves

IWes
Nves
3es
3Ives

ARILVIBBNIINL MAGID AUARVYY BN
ANITITSININT HINIE LOMNTD dINS
SNITIT4NSHI *HINIT 2ONNYD 4INS
ANATITAANSNT ‘HINIE JONNYD JINS

INBIONJSNSNI HAUI LONNYD INS
INDIOTSINSHT HLUIE JONNYD SIMS
INATITSANSHT ‘HINTE LONNYI SIHS
INATOTA4NSHT N ININ 1OWNYD SINS
INIDT SNSRI 'HIUDE JONNYD GTNS
MBI SINSNI ‘W INIE LONNYD SINS

ITN1ES320V LON wiN3E
SNATITIINSHI *HAIVIE LONNYD &INS

ANDIITSINSHT *HIVIP LONNYD AINS
NI SINSHI ‘HIND JONNYI 4INS
AMITITHANSNI ‘N ANDE LONNYD AINS

ANITITIINSHL *HAVIN LONNYD JINHS
ANITITAINSNL NIVIE LOMNYI €IS
JNITITINSHI *HIVIE LONNYD dINS
ANITITS4NENT ‘HINIE LONNYD 4INS
ANIIITIINSNI *HIVIS LJONNYI 4INS
ANIIITSINENL ‘HLVIG LONNYD JINS

370188303V 10N Wik3e
ANITITAINSNI ‘HIVIG AONNYD JINS

ANITIT SINSUT ‘HIVIE LONNYD JINS
MBI 44NENT HINIE SONNYD QINS
LI ISNENT ‘NANIP LONNYD JINS

4 oHiI¥I6 NI SJINS JO°0N

008  =30VeS MINIVNIU'HINIG NVD JINS

Ives
3ves
Ives
ves
3v4s

ANITITISNSNI *HIVIG LONNYD QINS
ANIIITSSNENT ‘HAVIE LONNYD JINS
SNDIITS4NENT ‘K ANDE LONNYI &INS
ANDINTASNSNT *HANIG JONNYD JINS
ANDISTSSNSNL *HIVIE SONNYI ¢INS

.- W o o0 6 e D = X o . w 6 v & « I

S = X O

- W £ O ®© a

N & N &~ N N8 N &N NN N & N~

“ N N & 0N

222

11t

K00

$S M 4t

ST Y A

88 w2

A-29

e e e 0
et il




(114
(213
st
(1]

”%e
(13
st
[ 13
st
st

[ 14
[ 24
[ 13
’st

*se
(14

are

suse
=03
=03
=03

=03
LLE
=03
=03y
=03

2N
=03y
[ ]
LUE ]

=03
=03y
=030
=23
=b3y
20N

03
=03y
=03
D3
03
=03

—mw

e
t4114
“

$98

L1]]
$
$
s

/34

02
%2
L7
fef

"

”°2
2%2
“
(114

rog

133

an

4 auny

sIIVAY

‘= AAVAY

=IvAY

=AY
eVIvAY
sIIVAY
s TIvAY
s VIVAY
=V1IVAY

sTIVAY
s VIvay
sVIVAY
s1IVAY

sVVAY
sVIVAY
=IVAY
sIIVAY
aVIVAY
sVIVAY

=VIvAY
sVIvAY
sTIVAY
=VIVAV

=1IVAY
sIVAY
=1IVAY
sIIvAY
sIIVAY
=IIvAY

~Aneraw

suves
Nvds
ves
ves

Ives
Nves
3dves
IvdS
IIves
Nves

Dves
Nves
Nves
32ves

IveS
0veS
0ves
Nves
Ives
vds

Aves
IIvesS
Jves
INeS

ves
veS
IveS
Ives
3ves
Nves

~aw e

AR2ILULIINANL NAOIE svRnvy
SNITDTIINSNI *HINIS JONNYD
ANITILSINENT *HINIO L0MNYD
ANITITISNENT S0 LUIE SONNYD

ANITITISNSHI *HAUIS AONNTD
ANITITSSNSHI ‘i BIE JONNYD
ANIIITAINSHL *HIUIE AONNYI
INIIITINSHT *HINIE JONNYD
INITIL24NSHI *NIVIE LONNYD
INIIIT INSHT*HLUIO LONNYD

sana
dINS
dIns
oINS

dINS
oINS
oINS
dINS
dINS

dIns

FIGISSIO0V LOoN WAN3IE

SNITOTAINSNI ‘HINIO LONNYD
AMITITSSNSNT*HANIE LONNYD
ANITITINSNL ‘HINIE JONNYD
INZIITSINSNIHLANIN LONNYD

SNITITAINSNI ‘HINIE 20NNYD
INIIITSANSHI *H VIO LONNYI
SNIIDIISNSHI *HINIE LONNYD
ANIIDTASNSHL W LNIE LONNYD
INBIOTAINSHT ‘HANI0 20NNYD
INIIIT 4INSNT ‘N EVTE LONNYD

dINS
dINS
dINS
4AInS

dINS
dInsS
dINS
oINS
IIns
a3Ims

AV81SSIIIV_ AON HiNI0

INITITSANSNT *NINIE LONNYD
INITIDTSINSNE ‘HINIE LONNYD
INZTOTSINSNT *HINIG JONNYD
ANDIOL JINSNI ‘HINIE LONNYY

ANIIITSINSNI *HINIE LONNYD
ANIIIT SNSRI *NANIE 10NNYD
INIIITSINSNT ‘HINIO SONNYI
ANIIIT JINSHE *HLIVI LONNYD
ANITI1INSNT *NAIYID LONNYD
INITITSINSNI*HIBIN LONNYD

dINS
[ 2L H]
dINS
InS

dINS
oINS
41N
SIS
dINS

dInS

IMNISSIIIV LON HENIG

PURTAT L 1AP R B INNA  TRMGEA

vne

-
N N NN

L]

“w w8 VU e a
N N N N NN

- wm T O
N N N N~

*oee

. W 0 O & =
N N N 8 N N

- r O
N N N N

-

£

.- W 0 0O @& =
N N N NN NN

ST YA

$S w8

$S W s

A-30




et

=3 o0t
= ¢
N &
am s
-k *
BN 0

amew am

sYIN04 0OS

=yIN04 $ot

o 1IVAY  3Jves
sVIVAY 30vdS
«VVAY  2veS
sTIVAY  INeS
sVVAY  Jovds
sVAY  3ves
=%%waiuw S ar

UBLBIN 30 LURRSy BiNS

02453 20 A0NNYD ¢INS
G345 30 10MNYD dins
024536 26 L10MNYD 4INS
GIISIN I8 10NNYD JINS
04SN 30 20NNV dlNS
021530 30 0NNV 4INS
01530 30 L0NNYD JINS
GIAEIN 30 AONNYD 4INS
G2ASI 30 LONNYD ¢INS
015N I8 LONNYD dINS

eNLUDE NI SAINS 40°ON

2
*IN4S MINIVIIN‘HINID WV) JINS

d242 S8 NAIN 41N 1SN
GIISIN 28 1ONNYD JINS

GIASIN 20 L0NNYY JINS
024530 30 108NVD GINS
02453% 30 LONNYD dINS
OILEIN 38 LONNYD JINS
OJLSIN 20 JONNYD JINS
GILEIN IV LONNYI JINS
O3152n 0 L0MNNY 4TINS

GIAEIN 30 LONNYD JINS

€ =NANDO NI SJINS 40°0N

s3WeS MINIVIUYNINDD NYD JINS

568 S5 WIIR JINS 2SN

SUDIITAINENT ‘HINDE LOWNYI 4INS
MITILSINENT *HLAUDI0 LONNYI JINS
NDIITA4NENL NLANI0 LONNYI JINS
NBIITSANSNE *HINDE LOMNYD 41N
ANBIOTISNENT ‘HINDS JONNYD JINS
ANDIIL 4INENT *HAND0 SONNYD SINS

AWIEEIIV LON niNie

CUVVAT L SACUT §)i t WP SAMBBA 2 TUE

T m X VY & WO OV S« T = T VO a WDV O e

[214

222

143 33

494
i

8 w2/ 48

$8 it st

S /Y e

S8 S/ 18
uES w22t /e

A-31




0335
034S3IN
0318
[ 318 ]
G318
Q31838
0318IN
018N
031838
031838

03483n
03153In
031836
03133
031838
03ASM
0348
031834
03153N
03153

0IISIN
018N
031538
0315
[ F1E% ]
031S$IN
03153n

031SM
0348IN

LYY '

10MNYD
A00NYY
A0MNYD
106NV
108MYD
LONNYD
10NNYI
20uNYY
L1000V
JONNYD

L0MNYY
A0NNYD
108N
JONNYD
LONNYD
208N
10NNYD
10NNY)
LONNYD
10MNVD

A0NNYD
A0NNYD
A0NNYD
10NNy
10MNYY
1000 Y0
10MNYD
A0NNYD
LONNYD

smun ua

dINS
dIns
dINS
<IN
SINS
dINS
dINS
dINS
d1ns
dINS

L) U
dINS
dIng
IInS
dINS
dINS
INS
<4INg
dINS
dINS

eIns
dInS
dINS
ains
¢lus
T
aing
it
dIng

e

- M X VO & @ O O & « T e T O & w O UV O «

- X ¢ & W O LV & =

» M W m M s m o m m MM M M

“9

L AL 4]

$S WY e

$S %Y /8

A-32

e e e

RPN . VDR

v —




APPENDIX B - Glossary of Important Variables in BURF

B-1




FOR ICLASP (CLN,I)
Variable
CLN

ICLASP (CLN,I)

lbasatstininiie

Position (I)

1-15

B-2

Description

Berth precedence
number.

Ship-type of ship
to be considered

as first-choice
ship-type for the
berthing precedence
class number




- e oy e e

FOR BERTH (BN,I)

Variable Position (I) Description
'
BN Berth number
BLETTER 1 Program letter for
berth
EPWR 2 Amount of electric

current (ac at 450
volts) still available
for use by other ships

STEAM 3 Steam (1b/hr)
FWIR 4 Fresh water (gpm)
SWIR 5 Salt water (gpm)
ADJ 6 Berth letter of

adjacent berth

OPP 7 Berth letter of
berth on opposite
side of pier

BLT 8 Space remaining (ft)

CRANE 9 Not used (future use)

NSHIPS 10 Number of ships in
berth

TR T
[+ -]
[]
w




FOR NEST (NT,

Variable
NT
TYPEL

HULL1

HULUL

TYPES
HULLS
HULUS

1)

Position (I) Description

13
14
15

Nesting type

Ship-type of
nested ship

Hull number,
lower limit

Hull aumber,
upper limit

Information
repeated for
each ship-type
that can be
nested

B~4




FOR PIER (BN,I)
Variable

BN

BLETTER

REPWR

CRANE
PIERD
EPWR

STEAM
FWIR
SWIR
ADJ

orp

BLT

YDN

Pogition

wn

v o N O

10

11

12

B~5

Description

Berth Number
Berth Letter

Electric current

requirement (ac at

450 volts) per foot

of ship
Not used
Pier description

Electric current

(ac at 450 volts)

Steam (lb/hr)

Fresh water (gpm)

Salt water (gpm)

Berth letter of
adjacent berth

Berth letter of
on opposite side
of piler

Length of berth
(ft)

Shipyard name
of berth




FOR PROB (SN,I)

Variable Position Description
*SN : Number corresponding
to ship-type and hull
1 number of ship for
which maintenance
probabilities are
given for the ten-
year interval
considered.

PROB (SN,I) 1-10 Probability given
between 0 and 1
for the ship .SN
requiring unscheduled
maintenance during
I year of the interval

*
SN refers to the order in which the ship-type and class number of

ship are input. See Ungcheduled-work Probability Card, Section
4,2.3.0.

B-6




FOR PIERCL (CLN,I)

Variable Position (I) Description

CLN Berthing precedence

PIERCL (CLN, I) 1-15 Program letter
representation

for berth identity.

B~7




FOR SHPASG (PDN, SN, I)
Variable
PDN

SN

TYPE
HULL
IMARK

BERTH
SHPCLS

DKCLS
PRTY
TPWR

NESTSH

NNEST

Position (I)

10

B-8

Description

Period number,
corresponds to
berthing simulation
date number

Ship number of
ship to be
considered

Ship-type name
Hull number

System variable
used for processing

= 0, when not
assigned to
berth; indicates
lack of space
to berth ship

= 1, indicates
lack of
electric
current to
berth

= 2, if assigned
berth, indicates
skipping of steps
in processing

Berth letter of berth
assigned to ship

Ship berth preference
class number

Ship class number
Docking priority

Type of work
scheduled

Ship number of
ship nested with
this ship

Total number of
ships nested with
this ship

e e £ oA T < o 4 RIS e o &




FOR SHPCLS (CLN,I)
Variable

CLN

TYPE

HULU

HULL

NEST
EPWR

STEAM
FWIR
SWIR
CRANE
LTSHIP
DKCLS
SHPCLS

Position (I)

w

O 00 N O

10
11
12

Description
Ship class number
Ship-type

Lower and upper
limit of hull
number, range

Nesting indicator

Electric current
(ac at 450 volts)

Steam (1b/hr)
Fresh water (gpm)
Salt water (gpm)
Not used

Length of ship (ft)
Ship class number

Ship berthing
preference class
number

e




APPENDIX C ~ BURF Sample Deck Setup Ddagrams ‘




BIPPY
PARAMETER
CARDS

Date/Option Card

Header Card

Berth Impact Points Cards

BIPPY Progran

RN

System Control Cards

BIPPY Deck Setup




dn3ag 499 v4und spae) 1013u0) WaISKS

weagoxd vJung

pae) uoradp _ l

x*PI8) UOTIELDTITIU2PY PeOTHIOM dTys ﬁ i

¥PIBD 23B(@ UOTIETNUES : -

paey xyajeq ad1-dyys M

$ !
pae) @aocuanbag.iajla-yjaag H
anNi ’
Spiej UOTIBLITIFIUIPT Y3Iaag :
- !
pRE( . spieg .
CLLANVEV uoyjeandyjuo) 3urisay adL1-dyyg and | 1

vaung w “

spae) adL1-dyys anz
Spie) VOTIEI§ JIIMOg - ang
1D [T
£317398q01d 2EALNI0M-pITNPAYISUp ]
pPae)d
A31T19eq02g jIoM-PaTnpaydsu(
uoj3do po¥yrdoeds YIym palaesur pae) ¢
M spied peolqiom.-diys

T4

T

14

T

—— M

aasiinsiintibingl fosidine, . e I o . ) e L




BURFA Parameter Deck

X BURFA Program

nz

BIPPY Parameter Deck

/
L————/' BIPPY Program

System Control Cards

BIPPY/BURFA Deck Setup




APPENDIX D - BURF Program Flow Charts




BIPPY

Flowchart for BIPPY

D-2




et

Determine
Year

.

Determine

Month

Carrect
Year

Determine
Day

Correct
Month

Valid

1 Mov‘h
?

Flowchart for Subroutine DAZE

Yes

Yes

Correct
Month

e
RETURN

e




H

Pick up

e Table
Entry

Set

impact

Number

Table

Exhausted
?

Write
Message

Flowchart for Subroutine IMPACT




Set up
Data
Node

!

Get Start

e agm Date from
Chain Link

Node
Start Date

Less
?

Insert
in Chain

!

Get End
Date from
Chain Link

Node
End Date
Less
?

Insert
in Chain

RETURN

] Flowchart for Subroutine LINK
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START

Flowchart for BURFA, Indicating Order of Calling
Subroutines RDPARM, SHPMOD, SORTS,
ASSGN, SUMMY and GRAPH
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RDPARM

1

Read
Input
Options

Read
File
10

Read
Parameter
Deck

Write
Parameters

Convert Letters
to Pointer
Numbers

RETURN

FhwduﬁﬁdeanheRDPARM
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SHPMOD

is Ship

No
Berth During

Date
2

Yes

Store Ship
in SHPASG

Array

]

Flowchart for Subroutine SHPMOD
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L

Determine
Unscheduled
Ship Workload

-
Store Unscheduled
Ship in
SHPASG Array

!

Write Shi
Records

Flowchart for Subroutine SHPMOD (continued)
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‘ SORTS )

1=1,10
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All Ships Yo —
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L=1,40 No
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i Dock Class Yes
in Order

'\ o

Interchange
Ship Records

g

< Y

Write Ship
Assign-
ments

l‘ m

Flowchart for Subroutine SORTS
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ICLASS

ICLASS = 0 1

Ship
in Berth
Class
?

ICLASS = |

All Yes
Ship Types JALL =1
Considere

2

No

3
Gorr>=e G
RETURN
f
No

ICLASS = JALL

Flowchart for Function ICLASS

ek e




MDATE

Convert Days
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Yrs.

RETURN

Flowchart for Function MDATE
D-12
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Flowchart for Subroutine SORT
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RETURN
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ASSGN

Call
SORT

Initialize
Berth
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Determine
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3

Flowchart for Subroutine ASSGN
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2
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Flowchart for Subroutine ASSGN (continued)
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RETURN

Flowchart for Subroutine ASSGN (continued)
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Flowchart for Subroutine SUMMY
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Flowchart for Subroutine SUMMY (continued)
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Flowchart for Subroutine SUMMY (continued)
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' APPENDIX E - BURF Program Listings
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