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WSEA Section B — Design Activity Groups

NAVAL SEA“SYSTEMS COMMAND

Section A: Design Areas

Section A introduced the Naval Ship Design Process. The six Design Areas in Preliminary Design were defined and the
different Activity Groups introduced. Section B defines the Activity Groups for all the Design Areas. The Activity Groups are

shown with descriptions, followed by inputs and outputs. Detailed descriptions for each Activity are in Section C.
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Preliminary Design — Expanded View

Propulsion/Power/Machinery
Shown on Page B-28

Design Integration & Management

Shown on Page

Mission Systems
Shown on Page B-16

B-55

—?H‘

Hull Systems

| Shown on Page B-4

——
= %
W Survivability

Shown on Page B-47

Human System Activities

Shown on Page B-44

%

The Preliminary Design Process expanded to 2-levels of detail.
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Hull Systems Design Area

Shown is the Hull Systems Design Area from the greater Preliminary Design Process. The Activity Groups are discussed
on the next page.
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Hull Systems Activity Groups

= Hull Systems

This picture shows the activity groups involved
with the Hull Systems Design Area. The next
page shows the input and output activities that
link Hull Systems Activity Groups.

This group focuses on the activities needed to

—

ensure the ship “floats”.

X , he primary Activity Groups include:
a 1. Structures (Page B-6)

__— 2. Weights (Page B-8)

3. Hydrodynamics (Page B-10)
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=/, Stability (Page B-12)

= 5 _General Arrangements (Page B-14)
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Hull Systems Activity Group: Structures
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This picture shows the activities involved with
the Structures Activity Group. The next page
shows the input and output activities.

This group focuses on the structural integrity of
the design needed to withstand environmental
conditions and a degree of external damage.

Descriptions of the activities are in Section C.
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Hull Systems Activity Group: Structures
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Hull Systems Activity Group: Weights
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This picture shows the activities involved with
the Weights Activity Group. The next page
shows the input and output activities.

This group focuses on vessel weight and
center of gravity.

Descriptions of the activities are in Section C.
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Hull Systems Activity Group: Weights
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Hull Systems Activity Group: Hydrodynamics
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This picture shows the activities
involved with the Hydrodynamics
Activity Group. The next page shows
the input and output activities.

This group focuses on the hullform
and its seaworthiness.

Descriptions of the are in Section C.
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Hull Systems Activity Group: Hydrodynamics

Activities
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Hull Systems Activity Group: Stability
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This picture shows the activities involved
with the Stability Activity Group. The next
page shows the input and output
activities.

This group focuses whether the design
will  float upright under specific
conditions.

Descriptions of the activities are
Section C.

in
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Hull Systems Activity Group: Stability
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Hull Systems Activity Group: General Arrangements

This picture shows the activities involved with
the General Arrangements Activity Group. The
next page shows the input and output
activities.

This group primarily focuses on onboard space
allocation  for the ship’s equipment and
systems and their areas/volumes.
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Hull Systems Activity Group: General Arrangements
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Mission Systems Design Area
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Shown is the Mission Systems Design Area from the greater Preliminary Design Process. The Activity Groups are

discussed on the next page.
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Mission System Activity Groups*

* From a Naval Architect Perspective
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This picture shows the activity groups involved

| with the Mission Systems Design Area. The next
' page shows the input and out put activities that

link Mission Systems Activity Groups.

This group focuses on the activities needed to
ensure the ship “fights”. The Mission Systems is
one of the critical Naval Design Areas; without it,
there is little to distinguish the design with a
commercial ship.

The Activity Groups shown in this model are from
a Hull, Mechanical & Electrical (ie. Naval Architect
and Marine Engineer) perspective. The primary
Activity Groups are:

1. Other Mission Systems (Page B-26)

2. Weapon Systems (Page B-22)

3. Combat Systems (Page B-20)

4. Aviation Systems (Page B-24)

5. Integrated Topside Design (Page B-18)
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Mission Systems Activity Group: Integrated Topside Design

This picture shows the activities
involved with the Integrated Topside
Design Activity Group. The next page
shows the input and output activities.
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This group focuses on structure and
systems above the main deck.

| Descriptions of the activities are in
B 5 Section C.
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Mission Systems Activity Group: Integrated Topside Design
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Mission Systems Activity Group: Combat Systems
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This picture shows the activities involved
with the Combat Systems Activity Group.
The next page shows the input and
output activities.

This group focuses on the interfaces
between the weapon systems and the
rest of the ship & crew.

Descriptions of the activities are in
Section C.
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Mission Systems Activity Group: Combat Systems
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v. 10/25/2011
Mission Systems Activity Group: Weapons Systems

This picture shows the activities involved with
the Weapon Systems Activity Group. The next
page shows the input and output activities.

Weapons Systems

Assess Weapon The Weapon Systems group focuses on the
Systems Topside weapons and their integration into the design.

Physical
Integration

&

Descriptions of the activities are in Section C.
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Mission Systems Activity Group: Weapons Systems

Inputs Activities Outputs
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Mission Systems Activity Group: Aviation Systems
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e
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This picture shows the activities involved with the
Aviation Systems Activity Group. The next page
shows the input and output activities.

This group focuses on the ability of the design to
launch & recover and maintain aerial vehicles
such as helicopters and Unmanned Aerial
Vehicles (UAVS)

Descriptions of the activities are in Section C.
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Mission Systems Activity Group: Aviation Systems
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Mission Systems Activity Group: Other Mission Systems
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This picture shows the activities
involved with the Other Mission
Systems Activity Group. The next page
shows the input and output activities.

This group focuses on systems critical
performing the ship’s mission but are
not weapons (ie. towing systems).

Descriptions of the activities are in
Section C.
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Mission Systems Activity Group: Other Mission Systems
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Propulsion/Power/Machinery Design Area

Shown is the Propulsion/Power/Machinery Design Area from the greater Preliminary Design Process. The Activity Groups
are discussed on the next page.
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= ! 0. Activiti
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Propulsion/Power/Machinery Activity Groups

This picture shows the activity groups involved with the
Propulsion/Power/Machinery (PPM) Design Area. The
next page shows the input and out put activities that link
PPM Activity Groups.

\ This group focuses on the activities needed to ensure the
ship “moves”.

\ A The key Activity Groups are:

No. Activtias:

/22
-~

i . Auxiliary Systems (Page B-34)

7/

— \ '\ \ 2. Machinery Control (Page B-38)

Na. Activities; 8

3. HVAC (Page B-40)

III' — /.

No. Activities: 14

™ 4 Electrical Systems (Page B-32)

Mo. Activties: 8

T~ 5. Propulsion (Page B-30)

— \\—\\6 Machinery Arrangements (Page B-42)
\ \l—\
\\

; 7. Hull & Deck Machinery Systems (Page B-36)
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Propulsion/Power/Machinery Activity Group: Propulsion
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This picture shows the activities involved with
the Propulsion Activity Group. The next page
shows the input and output activities.

This group focuses on the necessary
requirements to propel the design and the
engine-propulsor connection.

Descriptions of the activities are in Section C.
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Propulsion/Power/Machinery Activity Group: Propulsion
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Propulsion/Power/Machinery Activity Group: Electrical Systems
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This picture shows the activities involved with
the Electrical Systems Activity Group. The next
page shows the input and output activities.

The Electrical Systems ensures the design
generates and supplies the electricity the ship
needs.

Descriptions of the activities are in Section C.
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Propulsion/Power/Machinery Activity Group: Electrical Systems
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Propulsion/Power/Machinery Activity Group: Auxiliary
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This picture shows the activities involved with
the Auxiliary Systems Activity Group. The next
page shows the input and output activities.

This group focuses on the design's machinery
systems
(such as firefighting systems).

outside propulsion and electrical

The descriptions of the activities can be found
in Section C.
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Propulsion/Power/Machinery Activity Group: Auxiliary
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Propulsion/Power/Machinery Activity Group: Hull & Deck Machinery Systems
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the Hull & Deck Machinery Systems Activity
Group. The next page shows the input and
output activities.

This group focuses on machinery systems
located on the weather decks (such as cargo
cranes).

Descriptions of the activities are in Section C.
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Propulsion/Power/Machinery Activity Group: Hull & Deck Machinery Systems

Inputs

Define Cargo,
Stores, Personnel &
Weapons Elevators
@ Diagramatic LOD

D

Define General ——
Arrangements
@ 2.5D Arrgt
LOD

o]

Set Direction for Next Design
Cycle including Service Life -
Allowance Margin, Margins

for Current Iteration,
Maintenance Philosophy,
Etc. 5

(o]

Assess
Maneuvering
and Control

@

Circulate

G.A.
"Drawing"

]

Circulate

Structural
"Drawing"

@

7

—

—

Review/Set Cargo and
Ammunition Handling
Systems and
Equipment
Requirements

&

Activities

Hull & Deck Machinery Systems

Define Cargo and

Ammunition and
—@ Handling System @

Diagramatic LOD

o

Report Cargo and /_

Ammunition

Handling Systems L— ]

Equipment Lists
o

Steering
No. Activities: 4

Outputs

REVIEW
DESIGN

/’ (Formal Design
/) Review)

@

&

Assess Access &
Flow (pers, stores,
ammo, maint,
equipment removal,
eic)

&

e

@
/—® Assess
Weight
Input

@

>

— Report Master
Equipment
List
3]

A Assess
reliability,availability,
4 and maintainability

o]

e
Assess costs
(RDT&E,
Acquisition and Life
Cycle)

@

M
Define Auxillary
Machinery
Arrangements @ 3D
Space Reservation
LOD

@

&
Assess
Accoustic
Signature
@

B-37



v. 10/25/2011

Propulsion/Power/Machinery Activity Group: Machinery Control
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This picture shows the activities involved
with the Machinery Control Activity Group.
The next page shows the input and output
activities.

This group focuses on the controls used to
run the design’s machinery.

Descriptions of the activities are in Section
C.
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Propulsion/Power/Machinery Activity Group: HVAC
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This picture shows the activities involved with
the Heating, Ventilation and Air Conditioning
(HVAC) Activity Group. The next page shows
the input and output activities.

This group ensures all the different
compartments have the necessary
temperature control and ventilation and are
habitable for the crew.

Descriptions of the activities are in Section C.

B-40



&
Define Damage
Control Features

@ Diagramatic [
LOD

@

&
Define Combat
System
Compartments @
Diagramatic LOD

@

&
Define Hab &
Crew Service @
Diagramatic
LOD

@

Circulate _
G.A.
"Drawing"

@

&
Define General —
Arrangements

@ 2.5D Arrgt
LOD

@

&
Define Boat,
Unmanned Vehicle
& Towed Body L
Systems @
Diagramatic LOD
@

&
Define
Degaussing
System @
Diagramatic LOD

@

Define Cargo,
Stores, Personnel &
Weapons Elevators -
@ Diagramatic LOD

@

Inputs

Assess Propulsion
Machinery Heat
Loading / MMR Air
Cooling

@

&

Define Aviation
Systems @ /
Diagramatic

LOD

@

&
Define CBR
Features @
Diagramatic

LOD

@

&

Define C4ISR
System
Compartments @
Diagramatic LOD

@

Define (Develop)
CSEL, Define
Combat System @
Component List LOD
(CSEL)

@

Define Ship
LANs @
Diagramatic
LOD

@

Set Direction for Next Design
Cycle including Service Life
Allowance Margin, Margins
for Current lteration,
Maintenance Philosophy,
Etc.

@
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Propulsion/Power/Machinery Activity Group: HVAC

Activities

N

%;
Review/Set
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@

Review/Set HVAC
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requirements and
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@

&
Define HVAC
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i
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(RDT&E,
Acquisition and Life
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Report HVAC
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N
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HVAC

@

e
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Diagramatic
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@

&
Assess
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&
A Report HVAC
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—
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Propulsion /Power/Machinery Activity Group: Arrangements

Define Shafting
Arrangements @ 3D
Space Reservation
LOD

Report Master

Arrangements

Equipment
\\\\ *’ List
v N I N
W A
\‘ N— q
i Deﬁne Propulsion M%\\\‘ \ \ [_
Machinery H N g
1 Arrangements @ 3D \% Dﬂ e T ll \ /
Space Reservation & \ E’\'Ane h‘um ary A l. ‘\ /
. LOD Define Electrical Aranaam ‘”f“:@ a0 Y ]
3 - 7 T Space Recsrvation -
- '/ Arrangements @ 3D P LOD 11
“"ﬁ Space Reservation / ’ ll \\
¢ @
ué- /)
"M" /’_’
w? & Circulate
i‘ Assess Machinery B
L Machinery Arrangements -
i A— Arrnagements Drawings —
————/ e e
De?ins Intakes & /
Uptakes Design @ !
3D Space
Reservation LOD
@

This picture shows the activities involved with
the Arrangements Activity Group. The next
page shows the input and output activities.

| This group focuses on the space allocation for

| machinery.

Descriptions of the activities are in Section C.
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Propulsion/Power/Machinery Activity Group: Arrangements

Inputs Activities Outputs

&
Report - / gg;:g\x
. . &
PmPUISIOn. — De.ﬂ.ne Selected & . Assess costs (Formal Design
Machinery List Auxilliary Systems Report Electrical (RDTSE. Review)
@ @ Diagramatic System Acquisition and Life @
LOD Equipment and Cycle) /
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Control L Define He'\_f:svj:::Set /> Signature
Equipment List propulsor @ 3D | & Loads o ®
@ space Define
reservation LOD | Dsegiussig = s
ystem —> i
@ . ; | & Accoustic
Report Car.g.o and Diagramatic LOD | Assess —> Signature
Ammunition @ . I UNDEX .
Handling Systems | Agsess Shatting poshna ity | Shock 2
Equipment Lists Calculations / Space Reservoon ! | @ a
8 LOD “ b
) Vibration ~ — - o 1 f »  Assess
Analysis Define Damage | f—— & reliability, availability,
Control Features \ § Equpment 2 Assess and maintainability
® D . Lt Weight N
Report HVAC @ Diagramatic 0o ~——0ow 9 ®
Equipment LOD ‘ \P Input
List [ ® N @ .
Define I Deﬁne Propulsion \\ /_ -
Define General
e Deckhouse @ 3§ Arangemans &30 s 1 / & Arrangements
3D surface — ) K ) ﬁ\‘ Space Reservation r ) DS:\E::::ELL?W 1\ / Review/Set @ 2.5D Arrgt
P LOD Set Direction for Next Design | +————— Lop e \l\\ ] Electric System o
Define Hull and || Cycle including Service Life * e Arrergereis @D m, Load ®
appendages@ 3D e Allowance Margin, Margins ] i @
surface plus - for Current Iteration, -
appendages LOD Define Hull Form — Maintenance Philosophy, i T\J‘ Assess V\;::;L‘.l":;; I AS‘-:‘ESS AS‘S‘GSS
i EtC / i Arrr " Drawings [ IR
@ Design Geometry L Human Signat
@ - ] ° ignature
@ 3D surface - Define Intakes & SyStems o
LOD Uptakes Design @ l“— Integration
Report @ - & e © —
Steerin . &
Systerr? Define Alternative = Assess
. & Topside
Equipment : Electrical System.s Assess Crew ImaF:(e's A
j Circulate for Trade Off Studies i Requirement
List I ) / q Uptakes
GA | @ Schematic LOD ' (Manpower and
@ "Drawing" ® Personel) Based on @
Installed Systems
@
@ &
& ! ) L
- Define Machinery
Repgrt f\uxnllary — : Define - Control Systems
oystems Circulate Propulsion He:Iiew/Set @ Schematic
Equipment and Structural System @ 3D /—> System Lob
Performance | "Drawing" Space Res LOD Requirements ®
@ er— ® @

B-43



v. 10/25/2011
Human Systems Design Area

Shown is the HumanSystems Design Area from the greater Preliminary Design Process. The Activities are discussed on
the next page.

B [
— — ] =
== = [
— ; I )
] ‘ —
‘I |
El
=
A
: “‘. /_) Assess
—% —_— /_‘ Human
L ¥ — /_. Systems
Integrat\on
Set functional ASSess Crew Report Human
allocations to crew, Requirement T
hardware, software, (Manpowerand —» A y
ssessment
/' or offboard Personel) Based on
° Installed Systems =
@
Assess
Habitability &
/ Crew Services
&, @
—  — DefineHab &
Crew Service @
Diagramatic
; LOD
Define Hab & Crew __—4@
Service @ =
@ Component List
LOD
@
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Human Systems Activities

Human Systems Activiities

Assess

Human

Systems

Integration
(6]

\h\\\\

Set functional Assess Crew

Report Human
Systems
Assessment

allocations to crew,
hardware software,
or offboard

Requirement
(Manpower and
Personel) Based on

Installed Systems

\\..

Assess

Habitability &
Crew Services

Service @

Define Hab & Crew __—4

B— Deflne Hab &
Crew Service @
Diagramatic
LOD

o

The picture to the left shows the activities
involved with the Human Systems Design
Area. The next page shows the input and
output activities that link to Human Systems
Activities.

This group focuses on the human factors
needed to operate, maintain and fight the ship.

While there are no Activity Groups or iterations
shown Human Systems Activities. When taken
as part of the whole, iterations can be seen
with the other Design Areas (see picture
below).

@ Component List
LOD
@
- Preliminary Ship Design
—
:Hl Propulsion/Power/Machinery v
B.| No. Aciivities: 55 [+
Bl  Human Systems Activiities Hull Systems ===’ Bl  Design Integration / Manageme No. Activities: 53
No. Activities: 7 No. Activities: 46 - No_ Activities: 9 1
3 > No. Activities: 28
o Assess Total Iy
Ship Contract
Requirements Design
satisfaction I
1
! /oS
> )

Legend: Yellow - Outputof Human Systems

Orange - Input of Human Systems
J P y B-45



Inputs

Report
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@

Assess
motions and
seaway loads

@

Define (Develop)
CSEL, Define
Combat System @
Component List LOD
(CSEL)

@

Report Master
Equipment
List

@

Circulate
G.A.
"Drawing"

@

Set Direction for Next Design
Cycle including Service Life
Allowance Margin, Margins

for Gurrent lteration,
Maintenance Philosophy,
Etc.

(o]

Human Systems Activities
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Activities

/ Set functional
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hardware, software,
/. or offboard

(]

S

Define Hab & Crew __—4

Service @
@ Component List
LOD

@

— —¢ Define Hab &

Crew Service @

R

&
Assess
Human

Systems
Integration

@

&

Assess Crew
Requirement

(Manpower and

Personel) Based on
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&

Assess
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@

Human Systems Activiities

Report Human

Systems
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]

Diagramatic

N

LOD

o3

Outputs

S

REVIEW

DESIGN
(Formal Design

Review)

@

&
Review / Set
System
Requirements

@

Review/Set
Electric System
Load

o

S
Assess
Weight

Input

&
Assess
reliability ,availability,
and maintainability

@

&
Review/Set
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Loads

@

I
>

&
Assess costs
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@
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Survivability Design Area

Shown is the Survivability Design Area from the greater Preliminary Design Process. The Activity Groups are discussed on
the next page.

I ] L

=l ‘
‘”‘ ‘ > & 5 \—»—4
| ==
Survivability

B vulnerability
No. Activities: 11

,
3 Define CBR
- A Features @

a

Review/Set Diagramatic

survivability s LOD
concept

Report
\ Survivability
Assessment ]
(=)
e Defense

—

+|
Mo. Activities: 10
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Survivability Activity Groups

This picture shows the activity groups involved with the
Survivability Design Area. The next page shows the

SELY input and output activities that links Survivability Activity
G
/ 7 roups.
/
YN — This group focuses on the activities needed to ensure
] )( i B o s the ship “survives”.
TN e T o % \/l/

- The key Activity Groups are:

\ A SME
N I
q‘ Susceptibility (Includes Active and Passive Deien:;e)¢‘ @

———% "~

A \ 1. Vulnerability (Page B-49)

B No. Activities: 10

[~ 2. Recoverability (Page B-51)

o —

— 3. Susceptibility (Page B-53)
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Survivability Activity Group: Vulnerability

Vulnerabili . . :
=R This picture shows the activities involved with the

Vulnerability Activity Group. The next page shows the
& input and output activities.

Assess
UNDEX

snest This group accesses the design’s expected capability
degradation due to damage.

Assess UNDEX Vulnerability

&
Assess
Wi Descriptions of the activities are in Section C.

&

Assess

UNDEX
Fragmentation

&

Assess AIREX Vulnerability

&
Assess

Blast
@ Assess
AIREX
r Vulnerability

Assess @
Fragmentation

@ Report

Vulnerability
Assessment

Assess
Vulnerability
a @
Assess
Nuclear
Effects
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Survivability Activity Group: Vulnerability

Inputs Activities Outputs

Report Master
Equipment
List

@

Vulnerability

L

&
Review/Set
survivability

concept

L

Review/Set
Structural
Loads

Assess
UNDEX .
Fragmentation

&
Report
Structural
Adequacy

L

&
Define General

Arrangements
@ 2.5D Arrgt
LOD

L

Report
Survivability
Assessment

g 0

_

Assess AIREX Vulnerability

Assess
& _ Blast
Define Alternative

Electrical Systems
for Trade Off Studies &

; As
@ Schematic LOD Fragmiﬁ;ion

Vulnerability
@

@ © Report

Assess o
L Vulnerabili
Vulnerability Assessmert:

& & @ °
Define Damage Assess

Nuclear
Control Features Effects

@ Diagramatic \ @
LOD
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Survivabillity Activity Group: Recoverability

SIOCCIlVA  This picture shows the activities involved
with the Recoverability Activity Group. The
next page shows the input and output
activities.

/ This group accesses the design’s ability to
Defﬁ;e Damane / prevent damage spread and to restore
L7 Gontrol Featu?es r— degraded capabilities.
@ Diagramatic o L ) )
| ™~ L%D —— . —— Descriptions of the activities are in Section
\ \
\ ; \
Assess Damage
Control, Fire Report
\ Fightingand ~~—— Recoverability
Recoverability Assessment
@ o
Assess
_ 3 CBR
Protection
@
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concept
O

Circulate
G.A.
"Drawing"

&

Define CBR

Features @

Diagramatic
LOD

@

e

-

Survivabillity Activity Group: Recoverability

v. 10/25/2011

i
&

_/Y Define Damage
] Control Features

@ Diagramatic
LOD

@

Activities
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/

>

Assess
CBR

Z
N
N

.l'r.
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Control, Fire
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Recoverablllty

7
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@
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o
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[‘ Load
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System
/ Requlrements

&
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LOD

@

&
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Control System
Requirements,
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Margins

@

&
Assess
Weight

Input

—®

@

&
Define Electrical
System
N Arrangements @ 3D
Space Reservation
LOD

(@]

&
Assess costs
(RDT&E,
Acquisition and Life
Cycle)

@]

i

o
Review/Set
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&
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@
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reliability,availability,
and maintainability

&

\_) Report
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Survivability Activity Group: Susceptibility

Assess
Accoustic
Slgnature

&
Assess

Magnetic
Signature
@
Assess
& Mission

Susceptibility (Includes Active and Passive Defense)

[3 Report
s P
% Asfsss ¥ Systems —_ Susceplbiity
; Sugnature Performance Assessment
f’ @ @
, Assess
’ Radar
! Signature
& | @
Review/Set
EMCON modes &
| and Assess ship's
characterisitics self
L ® / emissions
‘ @
&
Define IR
7 Suppression
J System @
| Diagramatic LOD ’
@
&
Define
b Degaussing
i System @
\ Diagramatic LOD
@

This picture shows the activities

involved with the

Susceptibility Activity Group. The next page shows the

input and output activities.

This group accesses the design’s likelihood of being
damaged by weapons or environmental threats.

Descriptions of the activities are in Section C.
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Survivability Activity Group: Susceptibility

Activities
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&
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Weight
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Design Integration & Management Design Area

Shown is the Design Integration & Management Design Area from the greater Preliminary Design Process. The Activities

are discussed on the next page.

[

reliability, availability, —

and maintainability
@

3| Beginning
of PD

w Feasibility
Study or redirection \ Set Direction for Next Design

from pi Cycle including Senice Life
a Preliminary Design \ Allowance Margin, Margins
REVIEW Cycle for Current Ilteration,
DESIGN @ \ Maintenance Philosophy,
(Formal Design Etc
Review) ®

L Assess total

-\\_> ship mission
performance
&

N
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Design Integration/ Management Activities

Design Integration / Management

wemewwn = This picture shows the activity groups involved with
. the Design Integration & Management Design Area.
| The next page shows the input and out put activities
that links Design Integration & Management Activity
‘,“ Groups.
/

This group focuses on the activities needed to
“‘integrate” the ship.

The critical Activity in the Design Integration &
Management Design Area is the “Formal Design
Review”, shown in the orange box. All the
information developed through the other Design
Areas come together and the design is analyzed as
a product.

&
Review Feasibility ——
Study or redirection Set Direction for Next Design

a
REVIEW
DESIGN

(Formal Design
Review)

a

Depending on the outcome of the Formal Design
Review another iteration may begin with the “Begin
Preliminary Design (PD)” Activity or continue to
another Design Stage with the “End PD” activity;
shown in the green and red boxes respectively.
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Design Integration/ Management Activities

5
Report HVAC
Assessment

@

Report
Area/Volume/Access —

@
Report Hull
Performance

@

&
Report
Structural
Adequacy

@

Circulate

Activities

ign Integration / Manag

Assass

reliability,availability,

E and maintainability
®

G.A.
"Drawing”
@

Girculate

Structural

"Drawing"
@

&
Define Propulsion
Machinery
Arrangements @ 3D —
Space Reservation
LOD

@

Define Cargo and

Ammunition and
Handling System @ —

Diagramatic LOD

®

a.
Define Steering
System @ 3D
Space Reservation

&

Define Machinery
Control Systems
@ Schematic
LOD

@

Assess Design
Changes and
Performance

Impacts to Combat r
Systems

@

Report
Integrated

Topside

Design
@

Assess costs
(RDTEE,
Acquisition and Life

yele)

REVIEW
DESIGN
(Formal Design
Review)

a

2
Assess
design for
producibility

®

5
Reniew Feasibility
Stuidy of redirection

Preliminary Design

o

Set Direction for Next Design =
Cycle including Senice Life
Allowance Margin, Margins

Cycle for Current Heration,

® \ Maintenance Philosophy,
Etc

End of PD

Assess total

performance

~—_,_ shipmission _|

/> ®

Outputs

Review/Set General
Arrangement
Requirements and
Feedback and Set
Objectives for new
Arrangement

&

Set functional
allocations to crew,
hardware, software,

or offboard

@

Review/Set
area/volume/tankage
requirements

@

Review/Set
Performance
Requirements, Data,
Design Requirements
for Hull Form

@

A
Review / Set
System
Requirements
(3]

2

I
Define Electrical

System
Arrangements @ 3D
Space Reservation
LOD

@

e e

Review/Set
Navigation Limits

(Bridge, Canal,
/‘ etc)

(=]
i
~—»  Assess
Resistance &
Powerin,
> @9

Review/Set Cargo and
Ammunition Handling

q Systems and
Equipment
Requirements
]
He\newael
Electric System
\ Load

Review/Set
Integrated
Topside Design
Architecture

2]

Set
Stability
Criteria

@
He\newael
EMCON modes

haracterlsll\cs

@
Review/Set
sunivability

concept

a

k » Assess
Weight
Risks

Review/Set
other Mission
systems
architecture

@

L Set Alternative

Propulsion
Architectures for
Trade Studies

@

@

Review/Set
Electrical System
Architecture
Margins

HewewlSeI
Steering
Systems

Requirements

@

a
Review/Set Machinery
Control System
¥ Requirements,
Architecture, and
Margins
a

‘ Review/Set Auxilliary
Systems
Architectural
requirements and
y Margins
@

yRe\newISel HVAC
Architectural
requirements and
‘P Margins
@

&

Define Auxillary
Machinery

’Arrangements @ 3D

Space Reservation

" LOD

=]

Review/Set
Awviation
Systems

Architecture

@

Review/Set
command and
surveillance
(C4ISR) systems
architecture

@

Review/Set
combat
systems
architecture

@

&
Contract
Design

Define Cargo, Stores,
Personnel &
Weapons Elevators
@ Component List
LOD

@

Define Hab & Crew
Senice @
Component List —
LoD

B-57

’



