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1. Introduction

Thank you very much for choosing an MSM product!

MSM is a modern and innovative company, mainly dedicated to the design and manufacture of equipment for
maritime and inland waterway navigation aids.

Established in 2006, MSM is currently the manufacturer with the largest range of marine signalling products on the
market. We manufacture all types of navigational aid equipment, the necessary complements for its proper

operation, together with its marketing and training and maintenance services.

In addition, all our products are designed and manufactured under the recommendations of the International
Maritime Signalling Association (IALA-AISM).

2. Program

Simcad is a program for calculating and studying the viability of the buoy + chain assembly under certain
environmental circumstances and specific characteristics of each of the elements that make up the assembly. We
can also check the forces exerted on the buoy, as well as calculate the minimum length of the chain that we will
need and its associated cost, the calculation of the sinker that we will need, etc.

The equipment is calculated in accordance with the Recommendations of the International Association of Maritime
Signalling (AISM - IALA) and the "Technical Standards on Works and Installations of Aids to Navigation" of the
MOPU. Specifically, IALA Recommendation E-107 and Guideline 1066 apply. The calculation process has been
carried out by applying these regulations automatically and thus optimising the performance of simulations and
calculations.

To this end, our program includes the MSM buoy catalog, as well as a set of libraries with the most used chains.
With this information we will be able to carry out different simulations according to our needs in each project.

It is also a program open to the needs of the user since it incorporates the possibility for each customer to
incorporate their own family of buoys or chains. You can include as many elements as you deem necessary to tailor
it to your specific needs.

The main screen of the SIMCAD application is as follows:
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SIMCAD

Project

Location : [ ]

Date: [ ]

No Signal : [:]

Latitude : [:]

Lonaitude [:]
Tide: [:] m.
Average depth :] m.

Swell and wind data

Conditions Protected ~ |

Maximum wave height :] m
Significant wave height : :] m
Maximum current speed :] m/s

Maximum wind speed :] km/ih

Wave data for advanced dy

Wave period : :] 5.
Wave length [:] m.

SIMULADOR MSM

SIMCQB

The application is distributed in 4 tabs that correspond to each of the four steps that must be completed to perform
a simulation. You must complete each of the four steps correctly in order to perform a feasibility simulation.

Figure 1: Main screen

To perform a successful simulation, you must complete each of the steps indicated below:

- Review the application settings to verify the simulation parameters.
- Complete the buoy's location data .
- Select the family and buoy we want to use.

- Select a string family and model that you want to test.
- Simulate.

- Export the simulation data.

The settings of the app can be found in the toolbar at the top, and the screen is as shown below:
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SIMCAD - X

(( M s M General parameters Aerodynamic coefficients ——— Constants
- . 03 .
Air density : Kalm® Cvlindrical area : - Resonance margin: -0.5
Flatarea:
Water density: | 1030 | kgim?
Reticulated area : -1,5
File | Tools Help Concrete density: | 2400 | Kg/m?
‘ Settings Spherical area :
J J
Languages 3
w Actualizar Hydrodynamic coefficients ————— Optical coefficients
Design visibility: | 10 =
suoY Water inertia :
CHAIN Service factor :
Cylindrical area : Luminance threshold - 0.0000002
SIMULATION
Flatarea : Backaround illuminance factor :
o ”
Safety factors. Sinker K. =~—————— Calculation coefficients
Protected: Safety chain coefficient: | 10 ==
Open Sea: Max. chain capacity (%) :
L J . J
Standard Deviation:
Anale of friction on the seabed: degrees
Version 3.5.0

Figure 2: Configuration screen

Make the appropriate modifications, but with knowledge of the facts since wrong parameters can lead to a
simulation of the disaster. The parameters shown by default are valid for most situations.

The default parameters that can be modified are:

- Air density: 2 Kg/m3
- Water density: 1030 Kg/m3
- Concrete density: 2400 Kg/m3

- Waterinertia: 1
- Hydrodynamic coefficient for a cylindrical area: 1
- Hydrodynamic coefficient for a flat area: 1.2

- Safety factors. Sinker K (Protected): 2.5
- Safety factors. Sinker K (Open Sea): 3.5
- Safety factors. Sinker K (Exposed): 4.5

- Aerodynamic coefficient for a cylindrical area: 0.3
- Aerodynamic coefficient for a flat area: 1

- Aerodynamic coefficient for a reticulated area: 1.5
- Aerodynamic coefficient for a spherical area: 0.6

- Design Visibility: 10
- Service factor: 1
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- Luminance threshold: 0.0000002
- Background Illuminance Factor: 1

- Safety chain coefficient: 10
- Max. chain capacity %: 90

- Resonance Margin: 0.5

- Standard deviation: 1.5
- Friction angle on the bottom: 45 degrees
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3. Toolbar

Using the toolbar, we can access new functions of the program. We can load or save a simulation, generate and
export a report, and switch languages.

3.1 File
Mo £
File | Tools Help
_ La
d  MNew Crl+M
L_:;E Cpen Ctrl+0 Lonc
H [ save Ctrl+5
3 Lveram
L4 Repors and export  Ctrl+R
B Data path
—] Swell
(] Exit
Conditi

COIRAL T ATE A

Figure 3: File

- New: It prepares the program to perform a new simulation by deleting all information from previous
simulations.

- Open: With this option we can open a previously saved simulation file. The simulation files have the
extension ".msm" and contain all the data needed to retrieve the results. When opening a file, we have
to choose between using the file settings preferably or the program's settings. The main difference is:

o File configuration: In this case, the original values of the configuration that was originally used
are used, as well as the values of the buoy and chain used. If you use this option, note that the
values of the current configuration can be modified, so you will have to review them in future
simulations in case they are not suitable.

e Program settings: The configuration of the program, the family of buoys and chains available
in the program is used, in such a way that, if we load a simulation of the "X" model and it is
available, the original values of the program will be used.

- Save: After performing a simulation, we can save the results in a ".msm" file to retrieve them later.

- Reports and export: Opens a window where you can view a summary of the simulation performed, as
well as export it to .pdf format.

- Data path: Opens a new window to select the directory that contains the project folders and data for
buoy families and chains. The selected folder must contain at least the "data" directory and within it
the "cfc" and "cfc" folders.
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- Exit: closes the program.

3.2 Tools

File m Concrete dens

] Settings
| Languages » | English S
Actualizar Espafiol imic

Figure 4: Tools

- Languages: Allows you to select the language of the program interface.

33 Help
Water der

ools | Help | | Concrete der

Product registration

Delete reqistry key

Manual ynam
. About ...

| | Water in

Figure 5: Help

From the Help menu we can access the help content, as well as register or delete the product and see the
user manual.

When you start the program for the first time, you will need to enter a valid key from your provider.
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4. Project

The first step in any simulation is to complete the information that will identify our project, you will not be able to
complete the rest of the sections unless you have previously completed the information shown below:

SIMCAD - X

(( Project
M s M Location : [ ]
Date : :]

No Sianal : [:]

File Tools Help Latiwde: [ ]

Longitude : [:]
Tide : [:] m

PROJECT Average depth [:] m.

BUOY

Swell and wind data
CHAIN
Conditions Protected ~ |
SIMULATION

Maximum wave height :] m SlMULADOR MSM
Sianificant wave height : :] m

Maximum current speed :] m/s
Maximum wind speed :] km/h

Wave data for advanced dy

Wave period : [:] 5.
Wave length : [:] m

Version 350

Figure 6: Project

The first part corresponds to the identification data corresponding to the location where we want the buoy. These
are identifying data of the place and environmental conditions. The location field refers to the place where the
buoy is going to be placed, the longitude and latitude fields will establish a more specific position. The tide field is
the maximum tidal run value, and the average depth is the average height to the seabed.

In the second part we will introduce the data corresponding to the wind and waves suffered by the area. The first
thing is to select the conditions that the buoy is going to suffer, we can select between "Protected", "Open Sea"
and "Exposed" for the worst environmental conditions.

The data we must complete are:

- Conditions.

- Maximum wave height.

- Significant wave height.
- Maximum current speed.
- Maximum wind speed.

By clicking on the units of current speed and maximum wind speed we can change them and automatically convert
them to another measurement system.
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5. Buoy family

This section groups all the information related to the parameters of a buoy. You can select from several available
MSM catalogs, you can even create new buoy families tailored to your needs.

You can also edit the current parameters of a buoy, as well as delete it or add new buoys to an existing family.

SIMCAD - X
(( M s M Family: | SERIE-EBM-OC ~|| Create family Area exposedtowind  ———————
Model EBM220C-35A5 Delete family Cylindrical area : 1,637 | m2. :‘
Flatarea : 1522 | m2. I=
Recommended depth - m. Reticulated area : [I] m2. .
File Tools Help Min. Max. counterweight : Kg Spherical area : E m2.
Chain diameter. mm. Daymarks area [i] m2. l
i ™ Considerd k surf
Max. chain load 1625 Kg onsider daymark surface )
PROJECT Float volume -_5099 L iaht:
Area exposed to current  ——— Weight: 2050 Ka.
BUOY Diameter: | 2260 | mm Cylindrical area 2456 | m2. Total 75 ] ke
Weight: .
CHAIN Focal height: [_3600 | mm Flatarea E] m2.
L J
SIMULATION Maorina point depth 3.45 m
Center of buoyancy without chain: :]
Counterweights | 865 | KG | 7 =1 x| 95 |Kag nertia of buoy respect i)
Equipment: 0 KG. Define Center of gravity of bucy: :]
Waterline and Coordinate origin :]
L J
Family Model Df Hf Pt Da Pecmx Pcmn PesoConir UdContr Ccad Demx Dcmn =
EBM EBMZ24T5-P 2400 |3400 |2300 |BOOD 950 500 95 7 3300 46 28
EBM EBM240C-25A5 | 2400 3400 2100 5800 |855 475 25 7 2000 46 28
EEM EEMZ240C-P 2400 3200 |2600 |6200 297 47,5 16,5 15 1700 46 28
EEM EBM220C-35AS | 2260 3600 | 2050 | 5000 855 475 95 7 1625 46 28
EBM EBMZ220C-25A5 (2260 3400 | 2000 5000 |855 475 25 7 1700 46 28 ]
EBM EBM20OC-SAS 2000 |3500 (1800 (3800 |740 380 25 & 1000 40 26 Jﬂ
Version 3.50 .5‘ ] 0

Figure 7: Buoy screen

The first step is to select a family from among the many existing ones. A family groups a set of buoys with similar
characteristics, within a family each buoy is identified by its model.

When we select a family, a list will be filled in with each and every one of the models that make up that family.
When you click on any of the available rows, all the information available for that model will be filled in, so that you
can see and modify each of the parameters that make up that specific model.

Once a model is selected, the options to choose the appropriate chain model will be enabled .

Once the row is selected you can edit the configuration parameters, these are shown in red to indicate that the
default configuration of that buoy has been altered for the simulation.

- Add button: If the model is not in the database, it is used to add all the information of a buoy to the
current family. If the model was already in the database to save the buoy information we are editing,
we will be asked if we want to overwrite the data with the current configuration. At the end of the
process, we can choose a significant image or on the contrary cancel and leave an image as a default.

- Delete button: Removes the selected buoy model from the current buoy family.
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- Create family button: Create a new buoy family so you can introduce your own buoy models.

- Delete family button: Removes an entire family of buoys. Handle this option carefully as the data
cannot be recovered.

- Define button: Allows you to modify the equipment of a buoy. Within this menu you will be able to
choose from all the available equipment that comes predetermined by MSM, add additional ballast and
create or remove equipment of your choice.

Define equipment >

e |
MCL100 (1,5 kg) r
MCL120 (1.6 kg) r
MCL360L (15,8 kg) r
MCL360M (9,2 kg) r
MCL360SP (8,3 kg) r
MCL360S (5.5 ka) r
MCL360XS (4 kg) r

MBL |
MBL120 (1 kg) r

Additional ballast: E kg.
Total equipment ballast: 0 kg.

Create/Delete Equipment

Create new equipment in section:

| ]

Delete Section/Equipment:

| A e

Figure 8: Equipment

- Consider daymark surface: Sets the option of whether or not you want to take into account the surface
of daytime marks in the simulation as this is an optional parameter on a buoy.

Note: For security reasons, MSM catalogs cannot be edited and therefore some disabled buttons will appear.
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6. Chain family

The last step before performing a simulation is the choice of the right chain, the simulation will give us the viability
of the selected chain, as well as the appropriate length for the buoy we have selected.

SIMCAD
( I I SI l Family: | UZ-SIN CONTRETE -] Create family
Weiaht per drv linear meter [ 8.0 ] Kg | Delete family ‘

File Tools Help Link diameter (d) .
- Link length (Le) mm
Link width (B} mm.
Minimum Breakina Load (Tr) KN,
Safe Workina Load (Tt) KN

PROJECT

‘ Sinker specification

BUOY
Guality chain (G1)
SIMULATION
Family d (mm.} Le {mm.) B (mm.) Wm (kg.) Gr Tt (KN) Tr (KN) =
SINCONTRETE 125 75 45.0 37 u2 41.2 826
SINCONTRETE 140 84 504 4.0 uz2 510 1019
SINCONTRETE 160 96 576 52 u2 66.2 1323
SINCONTRETE 180 108 64.8 65 u2 789 1578
SINCONTRETE 190 114 684 8.0 u2 936 187.2
SINCONTRETE 200 120 720 82 u2 1024 2048
SINCONTRETE 220 132 792 100 u2 1254 250.9
SINCONTRETE 240 144 864 125 u2 1499 298.9
SINCONTRETE 260 156 936 14.0 uz2 1754 3508
SINCONTRETE 280 168 1008 165 u2 2038 406.7
SINCONTRETE 300 180 108.0 19.0 u2 234.2 4675
SINCONTRETE 320 192 1152 215 uz2 265.6 5312
Version 3.5.0 N MMTOCTC AN an4d ELLW 1 LY. L1 2000 CO0 hd

Figure 9: Chain screen

As in the case of the buoy tab, we must choose between one of the available families of chains, when we display
the selector, we will have a list of all the families that we can choose. When selecting the desired family, a list will
be filled in with each of the available models, as well as their characteristics.

Fill in the Price per kilogram of chain field if you want to know the price associated with the meters of chain you
will need.

The selected model can be edited before the simulation, but in this case the values will be highlighted in red to
indicate that the original parameters have been modified.

- Add button: It allows you to add a new model to the current family, if there is a model with the same
characteristics it allows you to confirm the edition.

- Delete button: Delete the current chain.
- Create family button: It allows you to create a new family of chains to group those models with similar
characteristics. Once the name has been assigned, you must select a representative image or cancel

and leave the image as the default.

- Delete family button: Allows you to delete a catalog of chains. Handle this option carefully as the data
cannot be recovered.

- Sinker: Using the drop-down menu, you can choose between 3 types of sinker material.
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7. Simulation

Once the project data has been completed, a buoy and a chain have been selected, the option to simulate will be
available in the corresponding tab.

SIMCAD

(( ' I s I ' Buoy
Model : EBM220C-35AS

Ratio L/IH: 11,9

Buoyancy Res: 574 %
File  Tools Help L A

Chain ——————

Chain tension : 1213 Kag. .
PROJECT
Saf. F. Chain: 15,7
BUoY Total weight : 384 kg
CHAIN Total price : 0 £ 1Kp

Diameter: 19.0mm.

. _—
SIMULATION Length: m 4zm.
< > 1161 Kp
_’-

W' Automatic calculatior 1161 Kp

Warnings:
The choice of the chain is
incorrect: ratio L/H greater than St

3.
Floatability reserve higher than
recommended.

The depth iz less than the Concrete: 5,5 Tn

minimum recommended for this iEElle 3T

buoy. 5 _d_;i'
The chain diameter is lower than r 0 L

the minimum recommended for
the buoy J

Figure 10: Simulation screen

On this screen we can see graphically the result of the simulation, as well as numerically the forces exerted on the
buoy.

The "Buoy" grouping brings together the results obtained with the input data, in this section we can know:

- Ratio L/H.
- Buoyancy Res.

The "Chain" grouping shows the results that we are going to obtain using the selected configuration, among these
parameters are:

- Chain tension. Maximum tension suffered by the chain.

- Chain safety ratio.

- Total weight of the chain.

- Total price of the chain.

- Chain length. Automatic calculation of the length we need of the selected chain, this length has already
been discounted from the depth of the mooring.

- Diameter.

- Automatic calculation. It indicates whether or not we want to select the automatic calculation of the
length, if not we must enter the desired number of meters to proceed with the simulation.

- "Min" button. In manual mode, calculate the minimum chain length that we will need.
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Warnings. In this section, a series of warnings will be shown about the result obtained. Some are only informative
and others warn of the unfeasibility of the set of buoy and chain selected.

The data shown in the image are:

- Maximum Swinging radius.
- Average Depth.

- Wind force.

- Current force.

- Total force.

- Concrete sinker.

- Metallic sinker.

As a final result, we can view a report with the data obtained for export in .pdf format.

It shows all the data obtained, as well as a representative image and all the warnings that may have occurred during
the simulation.
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