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Need for and Design of the
Pipe Shop Management System

Defining the Issues and
Designing the System
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Defining the Issues:

Pipe Shop Layout
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Defining the Issues

e Planning
72 No view of work content, planning done by quantities of spools
72 Material use not specifically planned
72 Release of work manually intensive and reactive not proactive
72 Spools structured as parts and not assemblies

e Production
7 Batch type processes at machines, JIT at assembly
2 Work content mix managed on the fly by Shop Foremen
7 Limited ability to optimize material manually
72 Process control manually intensive and not transparent

These issues lead to a very dynamic system that is not work content based,
and does not accommodate the ability to efficiently preplan or optimize.
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Designing the System - Objective

To develop and implement an automated pipe nesting process. This
automated pipe fabrication system will combine defined rules for pipe
component routing and nesting, with the ability to account for work
plan changes, emerging schedule changes and shop loading.

Pipe Shop Management System - PSMS
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Designing the System - Project Plan

e Create functional specification
e Benchmark and research

e Create design specification

e Build system

e Implement system

e Observe system and processes

e Refine system and/or processes
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Designing the System - Functional Diagram
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Designing the System - Benchmarking at Kawasaki
Shipbuilding Corporation - Sakaide, Japan

Medlum Bore Shop
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Designing the System - Data Flow Specification
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Designing the System - Process Flow Specification
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content.

76 families have
—been developed
to capture work

Designing the System - Family Definition
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Implementation of the
Pipe Shop Management System

How the System Works

Approved for public release; distribution is unlimited.



How the System Works:
PSMS Components

MACPAC (Mainframe)

*Order information
*Spool order start dates
*Order transactions
*Material inventory

*Order status

"4

*Spool part geometry

Tribon (Server)

PSMS Software (Oracle DB, C# Code, Excel, VBA)

*Work planning (level loading), new start dates
*Nesting
*Production information lists

Remnant material control
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How the System Works:
PSMS Home Screen

£ Pipe Shop Management System

Pipe Shop Management System

Work Flow Flanning

Production Information

Pipe Spool Nesting ‘ ‘ Data Maintenance ‘
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The PSMS functions are divided into four main groups — Work Flow Planning,

Pipe Spool Nesting, Data Maintenance, and Production Information.
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How the System Works:
ldentifying Spool Order Changes & Issues

= Pipe Shop Management System

=13

Pipe Shop Management System

Work Flow Planning Pipe Spool Nesting

Data Maintenance ‘

Production Information

GENERAL DYNAMICS

Because the
PSMS stores
data outside
of MACPAC,
checks are
required to
ensure
accuracy.
The PSMS
produces a
report to
identify
changes to
stored data
and issues
arising during
the download.
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ldentifying Spool Order Changes & Issues:
Data Maintenance Screen

¥ Pipe Shop Managemeni System
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ldentifying Spool Order Changes & Issues:
Download / Upload Reports Screen

151 Pipe Shop Management System r_:-lr_E-l E|

[ ccBack | [ Home | [ Fwdr |

Uploads Downloads

Work Package Download Date

WPFIFE 110074101 = 11713/2007 14:02.05 - «
[[] Orders Reteagad

] Spool Drder Charsges

Flekeased Drdes Feports | Diowrload Report | «

Changes and issues in the data include — start date changes due to NHA reschedule,
part geometry changes, missing part geometry, and future material availability issues.
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ldentifying Spool Order Changes & Issues:
Spool Order Changes Report

Cregted by |50 on: 12042007 @ 1:07 Phd
Reportd: PSMSFO0P1-01 SPOOL ORDER DOWNLOAD CHANGES

Spool Order Download Changes

National Steel and Shipbuilding Company

ORODER NUMEER HULL SPOOL NUMEBER QUANTITY STATUS WORK CENTER PLM START CHAMGE CODE CHANGE DESCRIPTION
hill 518440404 475 L= AG001 Chf 1E3-01 1 FRM FIFE110 121452007 03 WAL PAC hessage Flagis ™"
Ml S8 G 45 LE 16001 T 170-01 1 FRM FIFE110 A2 2007 03 MWAC PAC Message Flagk ™"
Wil 518500248 475 LZAG 101 G 175- bt 1 cuT FIPE110 1201352007 03 hAC PAC hessage Flagis ™"
MU 512500536 475 LE16 101 T 175- Mt 1 cuT PIFE110 A2032007 03z MALC PAC Message Flagis ™"
il 24 20250 o ris] L 451000 D545-0 1 1 cuT FIFE110 A2M0/2007 0z MAC PAC Message Flagks ™’
hill 548423509 475 LZ 16 1040 D545-02 1 cuT FIFE{10 A200/2007 03 MAC PAC Message Flagis ™
Wil 518422504 475 LG 1040 D 545-03 1 cuTt FIPE110 121052007 03 MALC PAC Message Flagis ™"
hill 5128423820 475 LE A6 1040 D545-04 1 cuT FIFE110 42002007 03 MWAC PAC Message Flagk v
Wil 515530752 475 LZA6 1040 DS A5- i i cuT FIFETT0 2072007 A AL T a
Wil 518487050 475 L= AG 20400 L 545-01 1 cuT FIPE110 21052007 03 essage Flagis ™"
MU 512997045 475 LE 152040 D545-02 1 cuT PIFE110 421072007 103 mm— MAC PAC Message Flagis ™" /1
Wil 5184987040 475 LZAG 20400 D5 96-03 1 cuTt FIPE110 1201072007 *7 WAL PAC Message Flagis ™" y 4
Wil 5184987035 475 L AG 20400 D EE-04 1 cuT FIPE110 [k} WAL PAC hessage Flagie ™" I
Ml SA8272aes o ri] Ly 28002F iy 1 20-01 1 cuT FIPE L] e ’ 0z MAC PAC Message Flagks ™’
Wil 518147 136 477 L125101AF004-02 1 FLN 110 101 Order on both Macpac and PSMS and information different - Not N egfed - PEMS information updated
ML) 518922897 4T L125101 AF 00404 R — e 5] FIPE110 101 Order on both Macpas and PSMS and information different - NotN{ted- FE S information updated

——

CHANGE CODE CHANGE DESCRIPTION
103 WMACPAC Message Flag is 'Y
103 WMACPAC Message Flag is Y
103 WMACPAC Message Flag is Y
103 WMACPAC Message Flag is Y
103 WACPAC Message Flag is 'Y
103 WACPAC Message Flag is 'Y
103 WACPAC Message Flag is 'Y
103 WACPAC Message Flag is 'Y
103 WACPAC Message Flag is 'Y
103 WACPAC Message Flag is 'Y
103 WMACPAC Message Flag is 'Y
103 WMACPAC Message Flag is 'Y
103 WMACPAC Message Flag is 'Y
103 WACPAC Message Flag is 'Y
101 Order on both Macpac and PSS and information different - Mot Nested - PSMS information updated
101 Order on both Macpac and PSS and information different - Mot Nested - PSMS information updated
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How the System Works:
Automatic Work Content Planning

¥ pipe Shop Manapement System CE® Work flow
planning is
based on the
_ « | spool load
Pipe Shop Management System \. & & | determined by
Eee e L. | start dates and
the families
defined in the
PSMS. The
result is an
evenly
distributed flow
of work content

GENERAL DYNAMICS g‘sfs:r%fgliptﬁi
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meets the
requirements at
the next stage of
construction.

Work Flow Flanning Pipe Spool Nesting Production Information

‘ Data Maintenance
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Automatic Work Content Planning:
Work Flow Planning Screen

2 pipe Shop Management System

[ ccBack ] [ Home | [ Fedw |

Manual Plan

Planning for the shop can be accomplished in two modes — manual and automatic. In
automatic mode the work is planned according to programmed logic and constraints. In
manual mode, planning can be done without any constraints.
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Automatic Work Content Planning:
Auto Plan Screen

5 Pipe Shop Management System

4](=1.3

% Auto Plan

Work Center To Plan

aledL = Run UnRestricted
Capacity
Start Week
Unrastncted Proces: Opbons
« Sl
47 w
Start Year
207 w

Although a single week is being planned, several weeks are analyzed to determine the
load for that week. This process is referred to as “level loading.”
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Automatic Work Content Planning:

Before & After Views by Week

Driginal | sad, xis

Original Load

HiEHH ]

The planned week’s
load is determined by
calculating the highest
average production
requirement per week
to determine the load
and horizon, then
evenly distributing the
families across each
of the weeks in the
horizon.
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Automatic Work Content Planning:
Excel Interface to Manage Results

The load for the
planned week
Manual 5pool Planning Interface xds: 2
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'« + » W\ SPOCLLOKD DATA ALEVELED SPOOL LOAD - DATE  LEVELED SPOCL LOAD - WEEX. { CRIGINAL SPOGL LOAD - DATE /{ CRIGINAL SPOOL LORD - WEBK /¢ il dlffel’en'[

_ A 3 D | £ I F ' W | 4 fims = scenarios can
| SelectDateRangetoView |  UpdateLeveled Graphs |  CloseManualinterface | SCENARIO NAME: _ Hide Nested Spool Famiies | be created for

ORDER | HULL WORE EQUINALENT ORIGINAL FLN ORIGINAL FLM | LEVELED PLM LEWELED FLM Wl

2| HumBER[=] wnaenﬂ SPOOLWUMBER[»] cEnTER{~] sPo0Ls [+] ramav[=] watemw(v] sTARTOR-wad(»]  START [+ START (YR-wad>] STATUS[~| F
3 [MUETERZOMET | 475 LM Z0IPWET501 | FIFETID 160 FIIFE] 03-3703M WaT-1T w007 00713 PLN 2 the same |an
(4 | MUS16629463 475 L4101 PWAIT-01 FiPE11D 100 122 09-3208M 007-12 HI007 007 - 11 FLN 2 p

5| MUS1E020467, 475 LIHIIFWAN-04 | PIPE11D 1.00 122 03-3211M 200712 W07 007 - 14 FLN 2

B | MUSTES20477 475 LIIZ0IPWAZ004 | PIPEITD 100 FilFF) 053211 2007-12 392007 00711 PLN 3 Week

T MUS1B830347 | 475 LIA0IDIFW3TS01 PRETIO 100 mn 09-3208M 200712 1972007 2007- 11 PLN Fl .

oA S gadnadn 124NN CARFZTE AL il o T R - AR AT 44 BLA. o

K€+ HASPODL LOAD DATA / LEVELED SPOOL LOAD - DATE f |EVELED SEOCL LOAD - WeEk. J ORIGINAL SPOCC LOAD - DATE | GAIGHIEL SPOOL LOAD - WEEK.
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How the System Works:
Pipe Spool Nesting

£ Pipe Shop Manapement System =13

Pipe Shop Management System it

Work Flow Planning Pipe Spool Nesting Production Information

‘ Data Maintenance
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The geometry of
the spools and
level loaded
dates are used
to create
bending and
cutting nests.
Remnant is
favored when
possible and the
current material
inventory is
checked to
ensure material
availability.
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Pipe Spool Nesting:
Nesting Screen

¥ Pipe Shop Management System

L ] L ] Le2 ] Nesting is done by
work center, plan
week, and
scenario. The
Planner has the
option to enlarge
Scenario Name ; the pool of parts to

nest together by
» ‘RU" HesERlocoss choosing dalily,

half week, or full
Nest Batch week batches.

Ooe B T Different scenarios

can be tested

ok before approving

R final nests.

Spack: Not Nested

Nesting

Work Center  mrevin |

Plan Week [ v

Plan Year *

et Efficiency
Scrap Rate
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Pipe Spool Nesting:

Nesting Statist

ICS

5} Pipe Shop Management System |:|E'[z|
[ «Back | [ Home | [ Fwdm |
Nesting :
Work Center b
Plan Week n ¥
Plan Year 2007 >
Scenario Name DRk b
} ] Run Nest Process
Raw Pipe Material Shortages
SPODL_NUMBER  FART NUMBER = ORDER_NUMBER HULL MATL_CODE
LIEDOGRATITM... MUSITTFISS2 | 475 22112M Spotis 725 Wodk Package: WPPIPE110.0711-12
Nest Batch
&) Full Rangs
Approve Nests and View Material
create SIFs Shortages
Spock Nested: 724 NEST_DATE TOTAL MESTEO_ TOTAL INTRAPAI TOTAL RECYCLE TOTAL REMNAN TOTAL RAW ST( SPODLS_MESTEC SPOOLS_EXO
Spocks Net Nested: 1 r 1457602 il 0 514078 1497602 724 i
Hest Efficiency;, 90 400% £ >

Statistics for
material
discrepancies,
scrap, and
nesting
efficiency are
displayed after
the nests are
created. Once
the nests are
approved a
batch file is
created to
automatically
perform the
release of
spools.
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How the System Works:
Printing Production Lists

2 Pipe Shop Management System li=1:3]

Each set of
Pipe Shop Management System \ 4 4 |[nestsis

e e o assigned a
work package
number. The
production lists
created are
used to build
the work
packages and
control work
seguence on
the production
floor.

Production Information

Work Flow Planning

Pipe Spool Nesting ‘ ‘ Data Maintenance ‘

GENERAL DYNAMICS
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Printing Production Lists:
Production Information Screen

9 =13)

¥ Pipe Shop Management System

Production Information

Work Package Name
[WPPIFE110:071112 b
Repons

[ Straight Flan wiSaddles
[ Straight Plan wol/Saddies
[0 Bend Plan wiSaddles

B Bend Flan woiSaddles
[ Spool PickList

[J Assembly Plan

[ All Reports

[«Hwk ] [ Horme I I Fread ]

-

Several
different
production lists
can be viewed
or printed.
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Printing Production Lists:
Production Information Sequence List

Created by 150 on 120042007 @ 1:03 P
Feport# PSM3300P1- 01
Spool Sequence List

National Steel and Shipbuilding Company

Spool Sequence List

BLOCK:HULL: SPOOL NUMBER : ORDER NUMBER. : PART WC:BEND: SPOOL WC: FAMILY (SEQUENCE: DRAWING REV: PAINT CODE
160 477 ¢ L Z16003RA030-14 WIS T 717 527 FIFE110 i FIFE110 11122 B1 - W5
405 477 ¢ | 240503 RA138-04 MUS17818578 FIFE110 il FIFE110 11122 = =i
160 477 ¢+ | Z16003RA030-13 MUIST7 717930 FIFE110 i FIFE110 11122 53 W5
160 477 ¢+ LZ1B003RAD31-15 MUST7 7175918 FIFE110 i FIFE110 11122 B4 W5
160 477 ¢ L71E003R.A030-10 PSP 267513 FIFE110 i FIFE110 11122 B5 - biE
405 477+ 20503 RA138-05 MUST7818577 FIFE110 i FIFE110 11122 =ia] A, kY
405 477 ¢ 240503 RA1358-01 MIIS17 518581 FIFE110 il FIPE110 11122 =N - X
722 477 ¢ L2201 PLA15-01 PSS 17525454 FIFE110 i FIFE110 11132 55 - HF
051 477 ¢+ LLOS101P 001 2- M1 MUST7 275535 FIFE110 i FIFE110 11122 BH A, CL
051 477 1 LL0S101 O3 -03 P17 75860 FIFE110 il FIPE110 11122 510 - CL
102 477 P LGE10201 0021 1-01 bUST7 275958 PIFE110 b PIFE110 11122 B11 A, Jils;

Production lists are used to sequence production information and work flow.

GENERAL DYNAMICS

30

Approved for public release; distribution is unlimited.

SSHIPE BTG - LR 1




Printing Production Lists:
Production Information Bend List

i eyt R National Steel and Shipbuilding Company
Bend List
WORK CENTER: 110 FPLAN .}I‘}I'V!EEK: ;PW PLAN WEAR: .-.FT:EF SCENARICE pipe 110 071119 T T . T
NES T NUMEER GT':"':‘: WATL GT':-:I-ﬂLEII'STH ORDER HUMEBER 'W:'F.-I-.':EIiTEF. HULL HUMEER SPCOL NUMEER FamILY|™ S TART FART HUMEER .L EII'3'I.'H REI’u‘III;l'.II'I'“EEII'ETH REI'u'III;l:.TITIE' NEST START HNEXT FART |LIIIE I'I'EI'.'I|-Z-Z-I|'IPLEI'EI:-
BO71 1190001 022118 M (50 =5) MUSATFATEZT FIFE110 T LZAEDIER A0 14 | 11122 | 1200307 | L6003 RA030- 144 148 a SCRAP 1202007 BOO0Y 1
MUSATES12572 FIFE110 e L24aERA1ZE0d | 11122 | 120207 | L0503 RAT3E-0H 2162 BOO0Z 2
MUSATTI7EE0 FIFE110 7 LZIB00ZRADZ0-12 | 11122 | 4200307 | L16003RAD3D- 1341 2206 BOOO= =
BO71119 0z MUSAT 72 FIFE110 T LTI R A031-15 122 | 120307 | LI6003RA03T- 151 1606 o3} SCRAP 1202007 BOOC 4
MU AT T LZIE00ERA020-10 122 | 120307 | L1600 RA0SD 101 1852 BOO0S 5
\ \ MUSATE85TT FIFE110 T 11122 | 120307 | L0803 R A3 051 2073 BOOOS 5}
BOT1119000% \ D2—2118N [ ] hUSATE12521 FIFE110 o Leda R A13801 1122 m 011 f==x) S107 0Z211EMRS 1202007 [=Innary T
BO711190003 ¥l2—3012h|1 VII hUSATE23934 FIFE110 o LLFZA 1P LM S0 1432 | 120307 L7201 FLAS-013 17a0 SCRAF 1202007 | BIO0S CO001 Coo02 ]
B0 1190005 &-30‘12!\-1 GA MUSAT 558 FIFE110 T LLOS101 PODAZ- kA1 122 | 120307 | WOS10P0012-k11 1208 1692 WK
RAW AW ORDER " ”
HEST HUMBE R sTock MaTL |sTock LEng | PRPER NUMBER Lo " - o [HULL nuMBER SPOOL HUMBER
BO711190001 02-2118M 095 hALISATF 7927 PIPE110 477 LA16003RA030-14
MLUST17E18578 FIPE110 A77 L240503R.A138-04
RALISTF7 17930 FPIPE110 477 L 16003RA030-13
BO7 11150002 02-2118M FO95 PLSTF17918 PIPE110 A77 LZ1B0053RA031-145
MLUST172E67813 FIFE110 A77 L 16003 A030-10
MLST17E18577 FIPE110 477 L240503R A1 38-05
BO711120003 02-2118M 095 hALIS17E18581 PIPE110 477 L240503R.A138-01
BO711190004 (02-3012 M 2000 RIS 7528434 PIPE110 477 LL72201 PL415-01
GENERAL DYNAMICS
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Printing Production Lists:
Production Information Bend List

i eyt R National Steel and Shipbuilding Company
Bend List
WFORK CENTER: 110 PLAN WEEK: B PLAN YEAR: 7 SCENARIO.  pipet10_071119
HES T HUMEER w-:--?ﬂm 470 ﬁ:u-sTH ORDER HUMBER 'W:-I;,:i-ﬁulj::nTEﬁ HULL NUWBER|  SPOOL NUMBER  |FARILY “E;’_ij;:': PART HUMEER FEE‘I';';::E REI::::E_?TEIEIETH ;::.::iTITrElE HEST START HEXT PART |LIIIE mE r.1|-:-:-r.1pLErE|:-
BO71 1190004 0221130 o= MUS17747E27  PIPE11D &7 LZIE003RA0Z0-14 | 14122 | 120307 | LAGOD3RADZO- 141 | 1473 a SCRAP 12032007 BOI01 1
MUS 17315572 FIFE110 T L240503RA12804 | 11122 | 120207 | L0503 RA1SE-04H 2163 BOO0Z 2
MUS A7 747520 FIFE110 57 LTG003RA0ZD13 | 11122 | 120307 | L16003RADSD 1341 2206 BOO0E |
BO71 1190002 0221130 v MUSTF747918  PIPE1ID E-rd LZIE003RA0Z1-18 | 14122 | 120307 | L1GOD3RADZL 151 | 1606 5 SCRAP 120 4
MUSIFZ67812  PIPE110 E-rd LZIE003RA0Z1-10 | 14122 | 120307 | L1G003RA0ZO-101 | 1882 5
N
MUS17818577  PIPE110 a7 L290503RAI3S05 | 11122 | 121207 2033 EIEIIBI 6
BO711190003 022113 =] hUE 17355231 FIFE110 T W 122 | 120207 | L0SI3RAT33-011 f=-=] 5107 0z-Z118MRS | 120 Bm1 T
BO74190004 230120 200 W‘—?W— LL7Z01PLAIS01 | 11132 | 120807 | L7220PLAS-013 | 1780 180 SCRAP W BOOS cnl1 coonz 8
W MUS 17275538 PIPE110 a7 LLOS101PODMZ- MY | 11422 | 120307 | LDSI0MPO01Z-MA1 | 1208 162 02-3012My 12032007 #IIEI 9
REGUIRED GEHERATED GEHERATED
PART HUMBE R LENGTH | REMHANT LENGTH REMIANT ID HEST START HEXT PART LIHE ITEM |4
L1e003RAD30-141 1478 g SCRAP 12032007 B0t 1
LA0503RA135-041 2183 BEI002 2
L1E003RAD30-131 2205 BEI003 3
L1B003RAD3T-151 1606 3585 SCRAP 12032007 BI004 4
L1e003RAD30-101 1952 BI005 ]
LA0S03RAT13E-051 2033 BI00G G
L40503RA13E-011 a9 o107 02-2118MR5 | 12032007 Booa? 7
L2201 PL415-013 17460 150 SCRARP 12032007 | BOOOS COo01 Coooz g
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How the System Works:
Controlling Remnant Material

¥ Pipe Shop Management Syslem E_._|E| |2: Rem nant |S
am ] [ e ] [man ]| controlled in the
PSMS.
Pipe Shop Management System -

Work Flow Planning Production Information

‘ Pipe Spool Nesting ‘ ‘ Data Maintenance ‘

GENERAL DYNAMICS
assCO
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Controlling Remnant Material:
Remnant Screen

3 Pipe Shop Management System

[ | [ wome ] [ fwior | Remnant is
Remnant iIssued In
MATL_CODE REMMANT_|D CREATING_MEST_ID )
:02-211211 _3040&'25084113‘535044003%5132‘332 SDA0F 2503401 3E BED4400G06E 1000mm
022112 30 400F XR0B5E1 IE SE (44003088 122202 _mnzrzsws:mﬁmm
2212 30 40CF 20051 3EBE QA400A0BE 13202 | 3DM00F 2506G5T1 3E BE DA Oa0et Iengths above
0221120 I0A0CF ZS085E 1 3EBE D4400306E 132202 | 0A02F 2508581 3E € 044003068
|22112M I0402F 2508621 3 0F (4400B0EE 122202 | F0402F 25035 | 36 6E (4003066 1 meter. Non_
_02-211214. 30 40CF 200RSE 136 BE Q44 00305E 132202 | 304007 2508801 JEBE 044003081
[ozanam 3040 250821 IEREOMONIBE 12202 | 30402F 25006F | JELE O44D0306E ne Sted
_02-211216 IAEPFNCF F1EQ440008E 1 3326 2 .HANLMLREHH&NI
022112 PACFFNCENFIEO400306E 133262 MAMUALREMMANT =
'uz-anam 'mmzsfmmmmmm FFACEIA 200G AL (44003068 remnant IS
02-2118M 253 TEAETFIFCVIFEQ4400G0EE 1 25262 | MANUALREMNANT .
022118 ns IFACASANINFPIRAE Q44003066 132202 | FFACEIA 0 C2A2AE 04400306 avallable fOr
_L'IE-EHSM s IFACASANIEA PE0AE Q4400306E 122202 | IFACESA0061 228 E (400005 o
< = other uses,
o and a daily list
{«} Al Reernant
S e s IS posted to
e s show
availability.

GENERAL DYNAMICS
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Controlling Remnant Material:
Daily Available Remnant List

National Steel and Shipbuilding Company
Available Remnant List for 12/04/2007

[MATERIAL CODE [LENGTH]

Available remnant
that is removed
from storage is

02-2126 M 1000 )
02-2125 M 1000 crossed off the list.
02-2125M 1000 .
095195 -0 The material
02-2125M 2000
02-2126M 2000 1. Check list far material handler then
02-2126m 1000 availability. updates the PSMS
02-3007 M £000 )
02-3007 M 5000 2. If material is listed, based on this
02-3007 M SO00 cross off size and retrieve
02-3007 M 5000 material fram rack. feedback.

02-3005 b 1000
02-3010 M 4000 3. If material is NOT
02-3010 M 4000 anlist, DO NOT
02-301084 5000 remaove material fram rack.
02-301240M 5000
02-3012 M 1000
02-3012 M 1000
02-3012 M 1000
02-3012 M 1000
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Implementation Results from the
Pipe Shop Management System

Implementation Goals,
Results, and Benefits
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Implementation Goals and Results

e Greatly reduced labor and duration to perform spool release

7

7

7

7

7

Project goal — minimum 1 man-year cost avoidance

Achieved 1 head cost avoidance with rollout to single work center

Will achieve another reduction in labor with rollout to other work centers
Release time reduced to 30mins for 380 orders vs. 8 hours manually
Rollout to other work centers, 45mins/1800 orders vs. 40 hrs manually

e Greatly reduced scrap

7

7

7

Project goal — minimum 5% reduction in scrap
Demonstrated a 7.5% reduction in scrap (Week Batch)
Reduced remnant turnover time

e Increased Efficiency

7

Project goal — 15% improvement in production efficiency

72 Achieved 13% improvement (includes previous process improvements)

7

Reduced late-to-complete by 56%

GENERAL DYNAMICS
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Implementation Benefits

e Product model / production information disagreements
caught prior to build

e Increased transparency of fabrication processes

e Drawing revision and paint code checking time
reduced through use of PSMS lists

e New software architectures developed & employed
72 Excel interface architecture for reporting
2 Web service shop calendar
72 Clickonce for deploying updates
72 All nesting code inside database

GENERAL DYNAMICS
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Questions and Discussion
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