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Design Issue — Construction Start (DI-CS)

@® DI-CS is the monitored interface buffer for a fully-
integrated Design-Build schedule

e Manufacturing Assembly Plan, Integrated Master Schedule
and Earned Value Management provide:

« Full integration of cost and schedule
« Full integration of design and construction schedules

* Method for monitoring independence/reliance/impact
of one discipline/phase on the other
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Integrated Master Schedule (IMS) is Crucial to
any Successful Design-Build Program

* An Integrated Master Schedule (IMS) is intended to:

» Correctly sequence and schedule design deliverables
(drawing, work packages, material) via the integration
of Design to Construction

* Recognize interdependencies across design disciplines

 Include dependencies on outside sources (Vendor and
Government Furnished Information)

* Recognize resource requirements for all Engineering,
Design, Quality, Material, Planning and Operations
departments from design through Construction, Test
and Delivery
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Integrated Master Schedule is the Basis for EB
Business Management System
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* Work Orders print with all applicable
Design documents

* Enhanced Electronic Desk Top
capability for planners and foremen




IMS enables Monitoring of Design Development and
Issuance ... Relative to Construction Need Dates
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The MAP is the Basis For Determining The
Design/Build Team Structure

Dedicated Design Build Teams included Engineering/Design,
Operations and Planning
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Manufacturing Assembly Plan

First, We Determine How to
~ Build the Ship Most Affordably
~ e ...then begin the Design
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Integrated Design-Build Process is Based on a
Series of Product Areas Which Define the
Incremental Development and Approval Process

Virginia Class Integrated/Concurrent Design Development Process
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Process is based on six product areas that address all the required activities to support
construction including completed drawings, work packages and material definition
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IMS Enables Monitoring of Design Issue to Construction
Start (DI-CS) - Offset Ensures Adequate Time Is Available for
the Preparation of Work Packages and Material Availability
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NOTES: 1 - FIXTURES DO NOT APPLY TO THIS PROCESS
2 - VARIABLE WEEKS IS SPLIT 75% INNOVATION 25% DELIVERY
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Incremental Intelligence

Added to Design Drawings

<«— SM (7Twk) —»
<«— MED (9wk) —»
<— LARG (13wk) —>

Dev 3D Mock

Devel 3D Models
Prelim analyses
Team EVS review
Finalize configur'n
Data Integrity Chk
Team approval
Customer approval

<« SM (9wk) .,

“ MED (17wk) ”
<« —>

Dev 3D Mod

Create CD CRO
Finalize Design
config’n

Perform final
analyses

SIT/MAT Reviews
Plan Product
Structure

Create end-use
instances &
assemblies

Assign joints

Data Integrity check
IM Team approval
End-use data check
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Dev 2D Drawing

NC Data

Approval
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Enhance end-use

Assign notes
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Team

review/approval

+ EBDiv approval

» Customer approval
(if req’d)

* Issue Class Drawing

+ WPDD Pre-start

meeting

Create WPDD CRO

Create WPDD model

Create part sketches

Create manufacturing
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* Link models to CRO

* Check models &
sketches

» Create NC tool path
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Typical Drawing Template - Structural

Dev 3D CAT 1 (8 wk)
Mock Dev 3D Mod CAT2 (6 wk)
| Dev 2D CAT3 (2 wk)
3D @ 75% Drawin -
& : Approval ,
L Pre-Start 2D @ 75% > D681g1’1
Product Structure | Issue
(6 wks, D355, 22 hrs)
Durations in Days (Typical) Dovelop WEDD S Eéslgn
3DMock 3DMod 2DDwg Total T (5 wks. 60 hrs) o —I
Small 50 60 60 170
| Is Work
Medium 60 120 80 260 Lol isvo niing
Large 90 180 120 390 (4 wks, 7?7 hrs) (8 wks, ?? hrs)
% of Total (Sm)  30% 35% 35% 100%
% of Total (M&L) 23% 46% 31% 100%
Ripout NA NA 33 33
Design Hours (Typical) Others
3DMock 3DMod 2DDwg Total Hours 3DMock 3DMod 2D Dwg
Small 252 454 303 1009 Engineering 40% of Design 30% 45% 25%
Medium 506 910 607 2022 | |Stress 10% of Design 10% 85% 5%
Large 1009 1816 1211 4036 | |Material 8% of Design 10% 70% 20%
% of Total 25% 45% 30%  100% | |CATIA (inunits) 86% of Design [ 25% 45% 30%
Ripout NA NA 100 100 Acoustics 20 hrs per drawing| 30% 45% 25%
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Progress Guidelines are Used As
Basis For Progress reported
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Columbia Disclosure Issue to Construction Start (DI-CS)
for Work Instructions Not Issued
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Multi-Drawing Table
(also known as the MIT)

« The MIT is a matrix that connects all design deliverables to all
construction activities requiring information from that deliverable

* Many-to-many relationships

« Entire scope of design tied to entire scope of construction

« l|dentifies first use of construction

« l|dentifies design availability

« Used to calculate Material Required Need Date (MRND)

« l|dentifies potential schedule conflicts between design and construction
 Facilitates monitoring DI-CS
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P xan(Gwdz Igj#ivdedn
domrthgrz gitvitkhiP TN,

- Modify CONSTRUCTION MULTI-DWG TABLE

Network Editor QUITE

Activities _ _

LDg'iC Network {Z [NSSN15 Hully® [XE
Netidentl ModZ

Resources -

Table Editor
Mu lti-Dwg Table WAFFE | | | oweg | | RrevE [ ]
PLG Dispatch or ANZ

QUIT

Select i-Ft |wa-F-F pres and dwg pres |

Order t |wa'F'F dwg dwgrev
PF16-Assign Authority PF17-Check Authority

COMMAND INPUT ===j-J]

SSN788 (Colorado) New Construction MULTI -DWG TABLE

R ACTIVITY COMM DOC DOC F

RN DL HULL DRAWING vV WAFF NUMBER CODE TYPE USE X MOD NETID
001 XE H422-5116 C XE331540AMROG16 AMROO1B 7 AMR DELAMR
018818 XE H422-51106C104 B XE331540AMROG16 AMROO1B NA ER AMR DELAMR
©32191 XE H422-5110C124 B XE331540AMROG16 AMRORIR L8 L Lub o SLLAun
018656 S BEEeETET B XE331540AMROe1e AMRel \/jey drawing-activity relationship for project
920556 OK XE H535-8588 C XE331540AMROO1® AMR®O
016087 OK XE H543-8204 B XE331540AMROO1® AMRGO1B 6 AMR DELAMR
P00 2 XE H543-8287 A XE331540AMROO1® AMRGO1B NA R AMR DELAMR
200003 XE MEP-H229 A XE331540AMRP21® AMRGO1B NA MEPH AMR DELAMR
200004 XE MEP-5113 B XE331540AMRP21® AMRGO1B NA MEP AMR DELAMR
PPPRES XE S42221511 A XE331540AMROG1® AMRO®1B PP FX AMR DELAMR
PPRROE XE S4223177@ A XE331540AMROG1® AMRO®1B PP FX AMR DELAMR
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X123 X456

INSTALL SHIP COMPONENT INSTALL ANOTHER RELATED COMPONENT

Manufacturing Integration Table (MIT)

COVNVOOTY  AXTURE
AN 0D REV OCDE REQMTS

\ DANGT A 6
MIT schedules N X3 | DM2 B
(By Drawing-Revision): X123 /| DMG3 A 4 M
Construction Spans X5 DAMGT A 4

Material Ordering Regmts
Fixture Requirements

DWG1-REV A SCHED START= 6-JLJL-15
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P xaiGwdz Igj#vdedn
Homrgrz giivik i IV,

B v,

Manufacturing Integration Table

Fixture (MIT) QOMCOTY | FXIURE
DWG3 AN DO R GIE RS

6

(As needed where
DWG3 Drawing Need precedes




(MIT)
COMMODITY | FIXTURE
M AN CD REV CODE REQMTS
PxadlGwz Ipj#ldedy | w oo 2 -6 D
X123 DWG2 B
X123 DWG3 A M
X456 DW G1 A \
09-FEB-14 [< 05 DAYS >| 10-APR-15 06-JUL-15
Material , _ In-Yard Construction
Requirements (greatest commodity lead time) 12 wks
Need Start
Need Date
DWG1 REV A SCHED START= 6-JUL-15
COMMODITY TABLE
Total Lead Vendor Lead Total Lead Time
Commodity Time Days Buyer Lead | Vendor Lead TIme Days Insp Lead | Receipt Lead Weeks Total Lead |Total Lead Time
Code Commodity Description (CAL5) Time Days Time Days (Average) Time Days Time Days (Average) Time Weeks | Days (Average)
1|CODED ELECTRICAL 215 25 160 80 20 5 27 43 135
2 STANDARD VALVES 325 25 260 130 30 5 39 65 195
3 FLANGES 305 25 250 100 20 5 31 61 155
4 FITTINGS 305 25 250 100 20 5 31 61 155
5 PIPING SUNDRIES 305 5 5 250 50 20 5 21 61 105
e ) 20 5 33 37 165
- 4|FITTINGS — 20| 0 . ” o "
¢ BIPIPING SUNDRIES 205 (! 30 S %3 8 265
¢ ] 30 5 39 85 195
1 3(FLATE 185 20 5 27 43 135
11 RUBBER/PLOY SHIELDING 215~ = Az Er oo an 5 27 43 135
12 FASTENERS 187 All material must be defined to support | 5 27 37 135
13 FABRICATED PARTS 174 . ; . 5 27 35 135
14 MISC SUPPLIES s ordering Lead Time (defined by the 5 - 3 135
15 ELECTRICAL SPECIALTY 321 Commodity Code Tab|e) and first use 5 37 65 185
16 SPECIALTY VALVES 61 . 5 70 122 350
17 HYDRAULIC VALVES so{ Construction Schedule Start. 5 138 138 690
18 STEEL SHAPES 175] 5] 25] 120 60] 20] 5 23 35 115




The Decision to Use the Normal Release or Advance
Release Process is Based on the Relationship of the
Drawing Issue Date and the MRND

 If the drawing issue date is prior to the MRND the normal release
process is used

 If the drawing issue date is after the MRND the advance release
process is used

P.O. PLACEMENT SCHEDULED MATERIAL CONSTRUCTION
MRND DATE DOCK DATE RIYD START DATE

CD ISSUE gRT'gSUE
DATE

/7777

% h
NORMAL ADVANCE
RELEASE RELEASE
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Material Schedule Requirements are Also
Driven from the Integrated Master Schedule

« Material Required In Yard Date (RIYD) is scheduled 12 weeks prior to
construction start

* The purchase order place date considers vendor lead time to meet the
required in yard date

« Material Requirements Need Date (MRND) defines the date by which
all technical data must be available to support procurement

=
I DESIGN DEVELOPMENT |

A
MATERIAL
REQUIREMENTS PURCHASE ORDER MATERIAL REQUIRED START

NEED DATE PLACE DATE s IN YARD DATE CONSTRUCTION

4 ! ! 12 WEEKS ,
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Frp p rglw|#hdg#ilo h
krz #HddxawngB

| Planner Buyer [Vendor Insp Total
Total Lead Lead Lead Lead | Vendor Lead Lead Receipt Total Lead Lead Total Lead
Commodity Commodity Time Days TIme Time Time TIme Days Time | Lead Time | Time Weeks Time Time Days
Code Description (CALS5) Days Days Days (Average) Days Days (Average) Weeks (Average)
1 CODED ELECTRICAL 215| 5| 25 ‘| 160| 80| 20| 5‘ 27 43 135
2 | STANDARD VALVES 325 | 5| 25 ‘| 260| 130| 30| 5‘ 39 65 195
3 FLANGES 305 | 5| 25 \| 250| 1oo| 20| 5| 31 61 155
4 FITTINGS 305 § 5§ 25 § 250§ 1oa§ 2o§ 5§ 31 61 155
- 1 1 i 3 i 1 i
5+ 25+ 250 + 20 + 5 =305
TOTAL Note that Lead Time
LEAD is based on calendar
TIME . .
AT DAYS CAL5 (ignores holidays
CODE DESCRIPTION (CAL5) and Christmas Shutdown).
4 Fittings 305
6 Plate 185

2018 EVMP Forum — August 22 & 23rd



Key Takeaways

* Best Practices?
* Tips & Tricks?

2018 EVMP Forum — August 22 & 23rd

AN



