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The Capability approach
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Taxonomy of Capabilities (1/6)

O proposed categorization of the Capabilities related to a Warship
O the Warship itself is seen as a ship in its own right, and even before, as a platform floating
on the sea, used by and interacting with human operators:

bdd [Package] P22_Capabilities [St-5r Warship Capabilities]

| Safety @ | @ —— — — — — — | _______ | | Power Generation
| | | Communications | | Surveillance | | |
| Security | | | | | | Controllability |
| I | Command And Control | | Combat | | I
| | —_

| Capabilities af a "human Capabilitier af a "modern. | Capabilities of a "warship” | | Navigation
| | | |

| | |

canying, human operated technological ship” J J
|ﬁaarfngpfau"mm" e e e i R e
Capabilities af a "ship”
e e e e e ] D Sl e S
| Buoyancy Stability Structural Strength
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Taxonomy of Capabilities (2/6)

The basic Capabilities for any sea faring “platform”:

U Buoyancy: the platform has to float on the waters, carrying
its load

Q Stability: it has to avoid capsizing

Q Structural Strength: it has to avoid falling apart

bdd [Package] P_01 Buoyancy [Buoyancy Capabiity] ) bdd [Package] P_02_Stability [Stability Capabilty]

Stability

Buoyancy J

‘ The Capability to resist to

The Capability to float above

the sea surface. inclining actions.

{

U \

J2 2 '
Even Keel Waterline Buoyancy Intact Stability Damaged Stability |

Base Buovancv‘ ‘ =

Buoyancy Reserve
The Capability to sustain the
weight of onboard equipment,
persons, and consumables in

The Capability to sustain the
weight of non-organic onboard
loads or flooding.

The Capability to distribute
weights in order to maintain
the Center of Gravity in line

The Capability to resist to
inclining actions in intact

The Capability to resist to
inclining actions after a

intact state. with the Center of Buoyancy. conditions. damaging event.

bdd [Package] P_03_StructuralStrength [Structural Streng th Capability] 4 ’

Structural Strength \V d/l

The Capability to ensure the Down Flooding Residual Stability Water Removal
Vessel's structural integrity in
normal and damaged
conditions.

The Capability to avoid water
inlet from necessary
openings.

The Capability to provide righting
moment (a function of geometry
and vertical CaG) to inclining
actions after a damaging event.

The Capability to actively
expel water derived from a
damaging event.

[ Global Structural Strength

I I

| Intact Structural Strength Damaged Structural Strength |

Local Structural Strength




Any such platform needs to be operated by humans, and will
interact with them, with man made infrastructures, and with the
environment, and so needs the following Capabilities:

O Safety: no humans, or their properties, or the environment,
should be harmed

O Security: it should not be tampered with malicious intent

b [Peckere] P2 Secar by [5Tn Secal y Capmties)

Securty
The Capability to g the availabifity, conth
and integrity of equipment and provided senices.
bdd [Package] P_11_Safety [St-Tx Safety] Y
! Safety | " 11 iF
The Capability to achieve and maintain a state in which all PhysicatSecurty EmissionSecurity | CyberSecurity
embarked persons, lang'ble properties interacting with the The Capability to protect Parsonnel, E quipment and The Capabilty to protect classifed infbrmation The Capability to protect inbrmation fom
Vessel (1) and the environment surrounding the Vessel Information fom physica actions and e'ents that fom being inerceptad by exiemal agents ia @ents which may compromise its
are free from risk coud cause damage o loss. This includes spurious electomagnetic coupling, either fom confidentiality, iniegrity or availability
prtection fom fre, food, natural disaskers, tansmiting equipment, or fom conducted or
X i i i burglary, hed, wndalism and terorism. radizted emssions (TEMPEST).
(1)i.e the Vessel itelf and all its equipment and payloads
plus any other platforms external to the Vessel (such as
other ships, helicopters), and any infrastructures quays, R
piers etc ) The Capability to contain, shield and protect Pamonnel
1. | and Equipment flom envronmental condifons and
A physical accidents which may cause damage ot loss.
AccessControl
The Capability to monitor and control the access of
o .| Persomnel to all Vessd areas. This includes the
1 1 o | management of pamnizsions, maintaining records of
. N L ' entrance/axit eents, controls br prohibitad items
‘ Preservation Of Personnel PreservationOfProperty ‘ PreservationOfEnvironment
The Capability to allow Embarked The Capability to minimize the risk of The Capability to minimize the risks to e
Persons to carry out their duties as loss of the Vessel, of its equipment the natural environment deriving from 04| The Capabiity to visually monitor | areas within he
safely as reasonably practical in intact | | and payloads, and of extemal platforms | | the development, production, 7| Vessel ad n s close proximity. This includes
H : G v X management of recordings.
and damaged states, and to safely and infrastructures interacting with the operations and maintenance of the
evacuate them in case of Vessel. Vessel.
unsalvageable state. ey Aniotrsion
¥ X A " | The Capability to detect undesired access b resticted
amas on board the Vessel.
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Taxonomy of Capabilities (4/6)

The next step is to consider the Capabilities that are necessary to

make use of such platform as a “ship”:

O Power Generation: either by oars, sails, or engine and propeller,
the platform needs to salil

O Controllability: the operators need to control its heading and
speed

O Navigation: the operators need to know where it is located on
the earth surface, and where they intend it to sail s acage 797 ot 57 vt Caneis

bdd [Package] P_05_PowerGeneration [Power Generation Capability] Navigation

The Capability to perform Vessel
| positioning and route planning, and to

The Capability to generate power manitor and control the Vessel's adherence
for the entire Vessel including all to the planned route.

Organic Equipment

Power Generation

Propulsion Power Generation Equipment Power Generation Emergency Power Generation | Sensing | ‘ RoutePlanning |
The Capability to generate the 1| The Capability to generate electrical power The Capability to provide power | | ‘ |
| 1. | necessary thrust for the Vessel's [~ for all appliances. such as utilities, combat under emergency or degraded L
| propulsion system, navigation, Comms. organic conditions s T
equipment
Propulsion Power Distribution Electrical Power Distribution bdd [Package] P_04_Controliability [Controliability Capability]
1| The Capability to deliver the 1| The Capability to distribute the generated Attitude Acquisition
- generated power to the propeller - electrical power to all appliances Controllability
The Capability to control the T e O

Vessel's speed and heading in

order to accomplish a defined
objective.

i L

Propulsion ‘ Steering |

The Capability to convert
generated power into
Vessel's speed.

The Capability to modify
the heading of the Vessel.
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Taxonomy of Capabilities (5/6)

The type of ship we are interested in is a modern platform, with
automated functions, and technology aiding the human operators

in all their tasks, and this brings to the next required Capabilities:

0 Command and Control: the computer based automation of all

operations performed through the ship’s equipment

0 Communications: the means to exchange voice, data, and
other types of information, among the on board persons, and
with the outside world

bdd [Package] P_10_CommandAndControl (51-Tx CommandAndControlCapebiities]

i Command And Control

| The Capability to allow the operators to perform full
control of the Vessel's equipment, in order to

| optimize the tactical use of the Vessel within its

| naval task force

1 Surveillance Related Capabil

%—« Maritime Picture Compilation

Situation Assessment

E' “Engager Related Capabilities | | Support Capabalities
%_ﬂ Theeat Evaluation b= Resource Management ] Approach Control
__ Vieapon Assignment | Data Recording And Analysis = UXV Management
5 Threat Engagement Support To Navigation Air Traffic Control
Manoeuvre Recommendation Mission Planning Training
Kill Assessment Post Mission Analysis Administrative Services

bdd [Packags] P_06_Communications [St-Tx Communications Capabiity]

Communications

Communications Management The Capability to manage the exchanges

of information both intemally among the

- Vessel's components, and with other
units or land centers to receive data and - —
orders and participate as a force asset

The Capability to allocate communications
resources and to coordinate the provision of =
communication senices to the users

Communications Services Intemal Commun:caticns Extemal Communications
Media s
—t
Tactical Communications LAN WAN
Voice Communications Intercom Radio Communications
Message Handling Wireless Communications Satellite Communications

{ |

Video Conferencing Public Announcements | Shore Communications

Internet Services Emergency Communications | Underwater Communications

|=———ncnoade ety BN N S RO AN Rroeomongonshe MR RO 1|

| -  Phone Communications Helo Communications

Distress Communications
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Taxonomy of Capabilities (6/6)

Finally, we reach the ultimate Capabilities that make our ship a

Warship, able to carry out its intended missions:

O Surveillance: the Capability to discover and monitor any
potential threats (to the Warship itself, or to any other asset
protected by the Warship, including the natural environment or
political and strategic national interests)

O Combat: the Capability to neutralize those threats

bdd [Package] P_0%_Surveilance [St-Tx Surveilance Capability extended]

Surveillance

The Capability to detect. localize, recognize/classify and track
contacts in all domains related to the Vessel's Areas of Operations.

—

| Active Surveillance

|
Surface Surveillance ‘ | Passive Surveillance
|

Underwater Surveillance

surveillance technology

Radar Surveillance

Message Based Surveillance

Electro Optical Surveillance

Acoustic Surveillance

Communications Surveillance

AR AR

bdd [Package] P_08_Combat [St-Tx Combat Capabiity]

The Capability of denying the enemy the
effective use of threats against self, protected
assets, or tactical/operational/strategic
interests

engagement scope

o— e <%
’ engagement type "~ selfDefense
Warfare Domams T engagement range ‘
Above Water Warfare ‘ 4 Close-In Defense Hard Kill : Signature Management
Under Water Warfare ’ | Short Range Defense Soft Kill CRBNE |
| ‘ 1 |
Electronic Warfare —| Long Range Defense Local Defense j
Tactical Range Defense Area Defense J
. Theater Range Defense : Power Projection
| Strategic Range Defense ' [ Maritime Strike
L | >t -

| Maval Surface Fire Support

: | Amphibious Warfare
4 & g "
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Capabilities Interdependencies

Capabilities af a "human
| canying, humarn operated
| MNoating platform”™

An holistic view is
available about the entire —
Warship as a whole that
can be discussed in
relevant operational
environment

mutual interactions

interdependency
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Capabilities Interdependencies

mutual interactions

interdependency
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Attacking
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Conclusions

During the design process of complex Warships, attention is necessary to the
problem domain. Focus on the level of the whole warship’s capabilities, rather
than on its components and subsystems that belongs to the solution domain.

PROBLEM DOMAIN

(&

)

O Aset of twelve Capabilities characterizing the naval vessel has been
proposed, further detailed and commented. Their identification enables and
instructs the investigation and development of the solution domain.

0 They are assumed to be effective to comprehensively represent all the
necessary Capabilities for the Warship to fulfill a superior mission by
means of proper implementation of the operational requirements.

O All the identified Capabilities are meant as Warship emergent properties
deriving from the successful and concurrent interaction among the different

parts and systems.
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Conclusions

The Capability formulation enables also:

O the systematic identification of the necessary technology
to be installed onboard with specific reference to their
interfaces and interference characteristics with the ship
platform.

TECHNOLOGYr

O the identification of workable Measures of Effectiveness
and derived Measures of Performance, to afterwards give
evidence of the Warship compliance with design goals.

O In conclusion the content of this paper represents a
proposal to better set out the naval ship design process
since the very beginning for a comprehensive and robust
final fulfilling of the customer needs following a documented = _ 9 y 2
and informed process. = =/
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