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Introduction

* |Isit possible to give the Navy more value in the weight data while
saving money?
— A database gives the opportunity to access more information faster
and in more ways than a report
— A database gives possibilities to analyze and check data more
effectively than with a report
* What discussion are we proposing to start?
— Should a database be delivered in addition to (or instead of) a report
as an RP requirement?
e Why?
— Most shipyards and design agents are using a relational database

— Some of the value of the data is lost when it is reduced to an 80-
column report or spreadsheet listing

— Transferring a database will save time and money, and provide many
benefits to the Navy compared to a report
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Benefits for the US Navy

* During Construction
— Potential time/cost savings
— Improved weight and CG monitoring
* During Lifecycle
— Updating weight data on existing vessels
— “What if” scenarios
— Inclining test improvement tools under development
— Salvage
* During Early Stage Design
— Reusing historical data
— Ratiocination
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What is a database?

* A database is a collection of
electronic information that is
organized so that it can easily
be accessed, queried,
managed, and updated.

e Datais defined so that it can
be reorganized and accessed
in a number of different ways
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Database versus Excel

e Relational Database

— Maintaining relations between different types of data
— Simultaneous access (multiple users)

— Separating functionality and data storage

— Security features

— Reporting capabilities
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Accessing and Querying Data

* Sorting & Filtering

* Grouping

* Comparing

* Analyzing

* Visualization

* Reports (beyond standard reports)
* Combination of the above
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Sorting & Filtering

e Sort data to check min/max values for QA
purposes

— Extreme values will emerge
* Filter data to find weight and CG of data
collections with a specific
— Geometric area
— Discipline
— Size
— Combinations
of several filters



ShipWeight
Example

* Finding all pump equipment within a CG boundary

e ltems

tems Edit Setting Tools View Window

b BRE R ?.{[VCG]<1Samv“7”¥( [ E&Hs x G
_ ID &Desaription
WgtGrp 485 digit ItemNo Desaription Filter Name H -
vl 1 =
183 v 42 110 FDN-USED OIL PUMP
Expression
_ Weight & CoG Table Fields:
NoOFf [] UnitWeight [kg)  Weight [kg] Maturity VCG [m] Fieid Name Data Type ~ max [m]
1.000 25.350 25.350| A v STy Text 126.000
WgtGrp Text
ItemNo Text
- Codes Description Text
Remark Section RegUser Text
Checked 5102 Reghate Date v
Value: Insert
Table view [Jround Decimals: 4 v
WatGrp 485 digit Ttemiio Description [ [
182 64 54 10 FDNS-LO PUMPS,STRAIMER, E... Filter (ahways in metric units and global coordinates): 1.00(
182 64 64 110 FDNS-LO PUMPS,STRAINER, ETC, [VCG] < 15and [LCG] > 35 and [Description] Like '%Pump %' And 1,000
183 42 42 105 FDN-O XFR PUMP = 1.000
N 153 42 42 110 FDN-USED OIL PUMP 000 1.00(
183 42 42 120 FDN-LO XFR PUMP Not 000 1.000
183 42 42 125 FDN-USED OIL PUMP an B 1.000
185 21 21 10 FIREPUMPS GEN RM P/S 000 1.000
185 21 21 20 FIREPUMPS MTR RM CL 000 1,000
342 01 01 10 LO XFR PUMP-25 GPM, 1 HP,RO... 000 1.000
<
Clear
Total weight & CoG
Weight [kg] Weight [) VCG [m] LCG [m] TCG [m] st TCG_mi
14439440 14,439 5.0158 134.3430 2 Cancel 0.0000
V.mom
628296

M 4 p 35 p | Fien [VCS) < 15 and [LCG] > 35 and [Description] Like ‘% Pumpt’
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Grouping

* Get weight and CG data and summary for
cross-SWBS properties like

— Systems Weight Distribution
— Assemblies
— Materials
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Example

* Hierarchical module summary

ltems Edit Setting Tools View Window

T o 4BRR K Y VI H B BBRiseded v E|% V] 2 v R
_ ID & Description
WatGrp 485 digit ItemNo Desa
111 v |00 |00 10
C01 - Remark WgtGrp TtemNo  Description Weight [t] Percentage [%] VOG [m] LOG [m] TCG [m] TCG_max [m] A
_ Weight & CoG €02 - Maturity Section 2586248 0 <
NoOf [-] UnitWeight [ka] Weight [ka] Ma ©03 - V.mom - Unassigned 0.000 0.0% 0.0000 0.0000 0.00
124’000' 1. 273' 239&4?2' A C04 - 485 digit 5100 1037.909 34.8% 57245 1100169  0.3503 0.00
Q05 - Section I—s101 154.640 5.2% 53701 29.1040 0.5608 0.00
—— 5100 S102 750251 1% 58082 1132234 03633 0.00
r stot I—s103 132978 45% 56813 1853851 -0.0019 0.00
Remark s102
5200 1028355 ME% 143145 1053106 00810 0.00
Chedked s s201 137.02 46% 141648 305533 0.0780 0.00
520 5202 355,171 115% 147640 83.6868 08438 0.00
Table view =20 5203 344,361 11.5% 153730 119.5833 -0.4223 0.00
= - 06 - Revision
CG [m] 87 - Modification Code 5204 192411 £4% 14,5080 172.1952 -0.4382 0.00
D0 24,000 08 - Test 5300 919,384 WE% 28.5664 1138163 0.3 0.00
bo €09 - Compartment ts:m 411,335 13.8% 258609 53.2210 24361 0.00 348605201
po 5302 508.043 17.0% 30.7568 1628763 -0.2539 0.00 56472|5101
po 13.278 1735.020 9.150 111 16 40  SHELL PLATE STA 15-16 257% 0.1% 22.0000 1534500 0.0000 0.00 114827|5101
po 19.278 2371.194 14.500 111 17 40  SHELL PLATE STA 16-17 2876 0.1% 22.0000 163.3500  0.0000 0.00 2486885201
po 25.200 9072.000 22.500 111 18 40  SHELL PLATE STA 17-18 287 0.1% 22.0000 173.2500  0.0000 0.00 14764035301
po 17.850 89.250 0.000 111 19 40 SHELL PLATE STA 18-15 2876 0.1% 22,0000 183.1500 0.0000 0.00 0/5101
po 19.278 1253.07 3.250 111 20 40  SHELL PLATE STA 15-20 287 0.1% 22.0000 193.0500 0.0000 000 29456|5101
po 19.278 2024.190 8.500 124448 (5101
po 19.278 2737.476 14.000 oK Cancel 277203(5201
po 16.065 3534.300 22.650 579016|S301
Do 17.850 245.500 0.000 14.850 0.000 PR ] TChecked A 0[5101
po 19.278 2313.360 2.750 24.750 0.000 22.750 26.750 Checked A 46015|5101
__po 19.278 1927.800 7.650 24.750 0.000 22.750 26.750 Checked A 1066705101
[ Pep— EOpp— prep— pp— o mp— Prp— prm—— N —— p—
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Comparing

 Compare weight and CG data with previous
revisions or projects

— SWBS groups
— Assemblies
— Etc.

* Run regression on past ship data for
estimation of new ships
— Ratiocination of weight/ship parameters
— Ratiocination of CG/ship parameters
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Example

* Checking Maturity (Class) Status between
revisions

Code type:

C02 - Maturity

Sort
(®) Hierarchy
(_) Deviation

List
(® Defined
) all

(O Input

Deviation
Show
(@) Absolute
() Relative

Show CoG
VCG
LCG
L ]Tce

CoG impact

[ Show

® Absolute
Relative

View
(®) Grid
() Tree

Project
RAA-PC - SWO04_SAWE2015(P-X Rev 2)

Code & Description

Weight [t]

VCG [m]

P-X Rev 1

Dev.[t]

P-X Rev 1

3 086.248

-214.236

16.477

A - Asbuilt

2 014.321

-227.215

15.584

C - Calculated

638,348

-78.774

18.222

E - Estimated

243.097

=-27.421

13.364
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Example

* Ratio between Weight and LBD

A k=WLpp*B*D*Cb"0.5 ; LW Lightship Without Margins weight [t]
oks 0.524+-0.0146%n(x) i (12 reference ships)

FADDS

0.45 @

0.42
0.39
FAODL ~~" -~ ..
|03 .
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Weight Distribution Curve

Analyzing

Gyradius calculations
Find duplicates
Trend lines
What-if/modification studies?

116

47

LONGITUDINAL FRAMING

Weight / Revision

VCG [m]

39

38

36

35

Last Revision:

Project Revision

VCG / Revision
-
-
,
-X Rev 1 Rev 2 Rev 3
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Example

* QA of duplicate items

pl
E
3
g
>

Cnt Weight VCG LCG TCG
2 -2120.580 42.250 148.000 0.000
2 -196,350 40.250 182.000 -4.000
2 3.000 22.000 91.000 16.000
2 4.000 12.000 36.000 -3.000
3 4.000 17.000 174.000 -12.000
3 4.000 17.000 174.000 12.000 v

ProjectID WotGrp ItemNo Description NoOff  UnitWeight Weight VCG LCG TCG  VCG_1
P-XRev 1 522 06 20 FTGS-MISC 20PCT  1.000 4.000 4.000 17.000 174.000 -12.000 0.0
P-XRev 1 522 06 25 SPRINKLER HEADS  4.000 1.000 4.000 17.000 174.000 -12.000 0.0
P-XRev 1 522 06 30 HANGERS 20PCT 1.000 4.000 4.000 17.000 174.000 -12.000 0.0

O0O0o0o0oOoogoogon
ooobOooodgogn
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Visualization

* QA the model visually

iy gy e

Properties v x

Item | ShipWeight Properties | TimeLiner | M| ¢ | »

Property Value
ProjectiD Master
WgtGrp 121

ltemNo 7188
Description -

RegUser Administrator
RegDate 17/12/2015 9:58:21
NoOf q

Factor 1.00

Length 1.00

Width 22383
UnitWeight 49.80 kg
Weight 1114694 kg
VCG 1433m
LCG -3270m
TCG -0.98 m
VCG_min 1433 m
VCG_max 1433m
LCG_min -4328 m
LCG_max 2469 m
TCG_min -792m
TCG_max 792m

C09 - Spin
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Reports

Graphs, Pie charts

Trend lines
Matrix
Assemblies
Etc.

500

Weight

M 100 48.2%

W 200 3.7%
] 300 8.2%
100 | @ 400 1.2%
O 500 21.3%
W 500 6.1%
O 700 5.5%

B Others 5.7%
Total:  100.0%
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Transferring of Data

 An XML file could be defined for easy transfer
of weight data

 Why XML and transfer the entire database, not just
an Excel listing of all of the items?
* Parameters
* History

* Code relationships
and calculation
methods

* Preserves relational
information
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Benefits

* Significantly more capabilities than traditional reports
* Less time and money spent on formatting

* Data can be re-used for parametric estimation of new
designs

e Historical data can be exported to a LEAPS concept for
use within ASSET

* Inclining efforts may be reduced through new tools

e Benefits during construction, life-cycle, and new
designs



