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HST Onboard is a stand-alone program designed for use by bridge
personnel in order to compute vessel-specific sailing state, stability and
longitudinal strength information in any loaded condition. The program
is supplied with data files, which define the vessel's geometric shape
and loaded conditions, including capacity data for all of the tanks. HST
Onboard enables the operator to:

1  Select and edit loaded condition information;

1 Verify the vessel's compliance with intact stability requirements, as
set in the Stability Booklet;

1 Show and print reports, which may be used as the ship’s official
record at the time of departure.

HST Onboard uses the functionalities of HST (the Wolfson Unit's
hydrostatics, stability and tank capacities program) and those of HST
Loading (that calculates weights and centres, loading conditions,
longitudinal strength, maximum KG and intact stability criteria). The
program uses the hull definition from HST.

BACKGROUND

HST Onboard is an upgrade of Wolfson Unit's Onboard Loading
program, developed in conjunction with serving bridge officers from
Cunard Line's Queen Elizabeth 2 in order to allow rapid entry of data
and calculation of stability. Onboard Loading was the first program to
be approved by the United Kingdom Dept. of Transport's Marine Safety
Agency which performs all of its calculations directly from the hull form.

PROGRAM FLOW

Before starting, the program checks that the vessel’s data files are
correct, and will not allow operation if they have become corrupted.
The program also checks its calculation routines against predetermined
hydrostatic data to ensure that its operation is not affected by any
hardware errors.

Upon entry to the program the main display window is shown. This
shows the last used condition, a vessel display for that condition and
the condition results. To change the condition a drop down menu of
defined conditions is available for selection.

Program flow is to select a condition to calculate, edit the weight data
and tank contents, and then print the condition report. Calculation is by
means of a full volumetric integration, resulting in a true sailing state
displayed after each change of condition.

The program can make allowance for any discrepancy between the
calculated displacement and that observed from the draught marks by
creating a lightship correction which is added to the deadweight and
lightship values prior to calculation. In this way the program creates a
report which can be used as the ship's official record of loading and
stability at departure.

If the overall centre of gravity lies off the centerline, the program makes
an estimate of the vessel’s list angle from the calculated GM.
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CONDITION PASSED

RRS James Cook

ltem ‘eight  LCG YER 6 Fatt

&0 Fuel O Auival 72786 BES9T 2001 Qoo 23713
&0 Fresh water: anival 0304 62463 3544 000 22000
& Mise: Arval 25400 BL9GT 12142 000 0000
&) Mise. Tanks: Anival 113654 49193 3220 0619 RS0
&0 scientiic Equip: anival 75000 16565 11472 1433 0000
& water Balast: Arival E1163 50229 2818 0512 2384340
Ales 0000 0000 0000 QOO0 0000

Trim Between harks |0.000 metres by the stem E

GM Solid |1.682 metres
GM Fluid  |1.192 metres

Heel Angle 0,02 degrees to starboard

Ho. Criteria Actual | Requirement PassiFaill "91°

4 [The value of GZ atan angle of 0619
heel of 35.2 degrees metres

» [The maximum value of 6Z occurs | 35.2
at degrees
1192

02 metres | “pass | 309.4

25 degrees | pass | 1407

The value of the upright GI 0.15 metres | pass | 795.0

metres
The area under the GZ curve from | 0.184
0.0 degrees to 30 degrees m.rad
The area underthe GZ curve from | 0.271
0.0 degrees to 40 degrees m.rad

-

0.055 mrad | pass | 2975

|

009mrad | pass | 2006

The area underthe GZ curve from | 0,107
30.0 degrees to 40.0 degrees m.rad

003mrad | pass | 2563

Screenshot of HST Onboard for RRS James Cook

LOADING CONDITION

The program allows for an unlimited number of loaded conditions, i.e.
groups of items of deadweight. Each deadweight is described in each
condition by its weight, centre of gravity and free surface moment. In
the loaded conditions the ship's tankage is grouped under their various
types, i.e. Ballast, Heavy Fuel QOil etc. as weight group data blocks. These
tank data include information on their centre of gravity and free surface
at all levels, and may be edited individually by entering the content
directly from the ship's daily condition sheets. The program then
calculates the centre of gravity and free surface of the tank
automatically.

After each change to an item of deadweight the program performs a
full volumetric integration and updates the ship’s sailing state, initial
stability and longitudinal strength.

STABILITY CRITERIA

Stability Criteria calculations are undertaken subject to the
requirements of IMO regulations. Criteria summaries are produced
which show the value achieved in each criterion, e.g. the angle of
maximum GZ, the requirement for each criterion and a pass/fail result.

LONGITUDINAL STRENGTH

The Longitudinal Strength part of the program combines the hull data
from HST and the loading conditions, in order to derive shear force and
bending moment diagrams for the still water case.

The load curve is created from three sources. Firstly the Deadweights
are used. These contain not only the weights and their longitudinal
position, but also the distributed lengths. Secondly, large items of
structure in the lightship weight distribution are set in a Weight Group.
Thirdly, the remaining lightship weight distribution is modelled as a
curve of weight ordinates along the vessel's length, or as a coffin
diagram.

Having determined the load curve, the program proceeds to integrate
the section data in order to balance the vessel in still water. The
resulting curve of buoyancy is added to the load curve in order to
calculate the Shear Force. The shear force data are then integrated to
produce Bending Moment values.
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Data are calculated at all weight discontinuities. In addition, points may
be requested at constant spacing along the vessel.

RESULTS REPORT

Having altered any data, a report will be produced of the latest
calculation and allows the user to output the results to a printer or the
Windows clipboard.

The report includes the details of the condition and the state of the
vessel, namely:

9  Date and time of the calculation of the report;

1 A summary of the weights of the currently selected condition;

1 Calculated and required draught and trim ( as set in the Stability
Booklet), and related pass/fail results. The maximum allowed
draught is automatically corrected based on the vessel's fresh
water allowance and the water density.

1 Calculated and required GM Solid and GM Fluid, and related
pass/fail results. The minimum allowed GM, or maximum allowable
KG, is interpolated from vessel-specific data, based on the actual
trim and draught of the ship.

1 Equilibrium heel angle.

The report |

R.R.S. DISCOVERY

Date: 16/04/2009
Time : 09:32:01

Condition 1: Departure

Iltem Weight Lcc | vee Eﬁ\fgg € | TcG FSM
Deadweight 1245.190 | 36.887 | 4.253 4.610 0.175 | 444.781
Lightship 2895.500 | 39.050 | 5.470 5.470 0.000 0.000
Displacement 4140.690 38.399 5.104 5.212 0.053 444,781

Effective Value Allowed Value Pass/Fail
GM Solid 0.886 metres
GM Fluid 0.779 metres 0.300
Heel Angle 3.97 degrees to starboard
— 5 -
Long|tgd|na| Shear Pass/ % of Bending Pass/ % of Max
Position Force p Max Moment ;
Fail Fail Allowed
metres tonnes Allowed tonnes.m
-2.857 0.000 0.00 0.000
-2.571 3.455 0.23 13.236
L«
81.000 -23.162 1.99 -60.934
82.850 0.000 0.00 0.000
L ) Pass/ Ratio
N. Criteria Actual Requirement Eail %
The area under the GZ 0.108
1 curve from 4.0 degrees to : 0.055 m.rad 197.1
m.rad
30 degrees
The area under the GZ 0.214
2 curve from 4.0 degrees to : 0.09 m.rad 2375
m.rad
40.0 degrees
The area under the GZ 0.105
3 curve from 30.0 degrees m rad 0.03 m.rad 351.2
to 40.0 degrees ’
The maximum value of 47.9
4 GZ oceurs at deg 30 degrees 159.8
The value of GZ at an 0.741
5 angle of heel of 47.9 metres 0.2 metres 370.7
degrees
6 The value of the upright 0.779 0.15 metres 519.2
GM metres
Damage Criteria: The 5.212
7 maximum KG value metres 5735m 109.1
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