BWXT Y12 UPF

ENGINEERING WORK PROCESS DIAGRAM - LEVEL 1

XXYY 22727 Rev C, 12 Jan 07

<

Final Design Phase

g

Prepared by: AZ/DA
Approved by: WZ

Preconceptual >

Conceptual Design >CD—1

Preliminary Design >CD—2

Intermediate Design >

CD-3  Detailed Design >

CD-4 Construction /Commissioning Supt

CDoO
Initiation
Approved Mission

Need Rgmts & Plans
- PRD

- Prelm PEP

- Acquisition Strategy

- Acquisition Plan

Project Milestones

CDh1
Alternative Selection &
Cost Range
- PEP

-CDR

- IPT Charter

- Acquisition Strategy

- SRD & Design Criteria

-YSO, NNSA & DOE Reviews
- SDIT Meetings

- IPT Meetings

- DNFSB Qtrly Meetings
- Independent Reviews

PDR

- PHA
-LCCE

QA Assessment Results

DOE Reviews - DNFSB Qtrly Meetings

- Design Reviews

- Independent Reviews

- IPT Meetings

CDh2
Perf Baseli
) P?Erpormance aseline [~ VSO, NNSA &
- Preliminary Design Rpt |~ SDIT Meetings
- HAR
- LCCE

a
Performance Baseline Approved
_ Comments & Resolutions

CD 3A CD 3B
Long Lead Site Preparation
: ] Procurements - Authorization
- Authorization

(1)

\/\

Cbh 3C

Construction
- Authorization

(1)

CD 3D
Equip Installation
- Authorization

|

CDR Approved

Project Engineering

.

Project Engineering

- HVAC Duct Plans / Sections
- S/C Bid Drawings

ID 2D Plans / Sections
- GAs & ELDs

15 ISM.8 < | IFC GAs & ELDs
: - IFC HVAC Duct Plans Sections & Details

- Support Drawings

2D Plans / Sections

Conceptual
- Prelim Commissioning
Strategy

PreOp Test / Readiness / Ops &
Maint

SRS

Preliminary Operational Planning

- Input to Commissioning Strategy Plan
- Input to T/O Strategy
- Section | of ETP

- Preliminary Test Group Staffing Plan

- Readiness Level Plan
- Input to Transition Strategy
- Calibration Program

7

7

- Preliminary Testable Bou
- Input to MEL, Loop Drawi
- Input to Instrument Index
- Requirements Flow-dow

Intermediate Design Operational / Readiness Planning

ndary (Scoped) Drawings
ings and Instrument Index

A 4

- Engineering Test Plan (Section Il) — “Engr Test”
- Input to Ops & Maintenance Procedures List

- Input to MEL

- Input to Instrument Index

/ Set Point & Calibration Requirements
n logic charts (Technical, Functional, Test & TSR)

- Readiness LOIs

- Training Plans

- Staffing Plans (Ops / Maint / TechSupport)
- Final Scoped “Test Boundaries” Drawings
- N3 Maintenance System Analysis

- EQ Maintainability Study

Detailed Design Operational / Readiness Planning

A 4

Commissioning Operational / Readiness

- Essential Drawing ID

- Preoperational Testing

- Operations / Maintenance Training

- Input to “As-constructed” Drawings (PreOPs Prerequisite)

- Input to “As built” Drawings (ORR Assessment Prerequisite)
- Spare Parts

- Staff Operations & Maintenance Positions

- RAT/MSA/ORR

D
(]
(]
(]
(]
(]
(]
(] (]
(] (]
(] (]
(] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (] (]
(] (] (] (] (]
(] (] (] (] (]
(] (] (] (] (]
) ) ) ) )
(] (] (] (] (]
(] (] . dinati (] (] (]
: Reqmts & TDP : - Revised PEP- ﬁ]?;:—nglllegtrlggjss Reviews- ISM Coordination : - 3D Model Reviews - SDIT Meetings - ISM Coordination - Internal & External In Process Reviews - Quantity Management : :
- SRD . Tech Devel : - NNSA & DNFSB Meetings - Technical Change Management - Performance Baseline Management - Schedule
= ' - Design Criteria ¢ |- Revised PRD : - 3D Model Reviews M > - Annual EAC and Forecasts - Welding Engineerin - Configuration Management - EVMS ' '
- £ ' 0 |- Revised SRD - Testing - CD 2 Estimate at Completion ' 9 =ng 9 9 9 ' '
8 o : - Tech. Devel Plan : - Revised Design Criteria - TecEnoIogy Selection - MTOs & EAC Support : : :
o - IMP - Tech. Support - Welding Engineering
= ' v | eep ' ) ' '
P [] [] (] (] (] (]
i : : PDR Data : : : :
w ' ' _ _ ' ' ' '
] ] Design Integration @ ] ] ] ]
(] (] (] (] (] (]
' ' ‘7 S ' ' ' NOTES: '
(] (] (] (] 0 . . (]
' ' v ¥ ¥ v 3 v v v ' v ' 1. Work Processes and logic for project phases '
%) — : . : . " e -
= ' ' System Definition System Design Intermediate Sys Design Physical Design ' after the fl_nal CI’.ItlcaI Decision (CD) — 3 . '
[ ' . - Final PFDs - Process & Utility P&IDs -ICDs - Intermediate Process & Utility P&IDs - Equipment sizing - 3D CADD Process Models - Gloveboxes . authorization milestone have not been mapped in .
7 ' Conceptual ' - Mass / Material ——p| - Equipment Sizing Calcs - Calculations & Analyses - Preliminary SDDs -ICDs ] - Input to Facility 3D CAD Model - Process Equipment Modules ' : : .
(?)\ . -BFDs ' Balances N - Preliminary SDDs - Extend Model Maintenance - Calculations & Analyses _ - MEL updates - 2D Facility Background extracts - Process Equipment Drawings ' detail. Th ese work P rQCGSSGS WI [l bem ap ped when .
" : E;gid o : E;cilerlligl#lggglnt Sizing - Preliminary MEL - Preliminary SSC (CCEDs) - LL & Configuration Sensitive Equip Specs & DSs - SSC (CCEDs) updates _Final ICDs -MTOs L Detailed System Design : the d esign and technical datais more mature. :
0 0 0 - Confirmed Approach ‘ + 0 ) A - Final P&IDs - Final MEL (] 0
@ 0 0 Determination o L 0 0 - Integrate Vendor data into Design - Final SSC (CCEDs) 0 “ ” . . 0
8 : : - Baseline Studies Coordination Issue Coordination Issue Physical Design : @ : - Final SDDs : 2. “Formal engineering document releases, :
- Final ICD .
a ' ' + - 3D Model (ProE & Mircostation) ' '  Final 30 GADD Models Mechanical ' reference numbers 2 through 16, include IDT '
' ' - Full Scale Mockups 0 ' Advance Procurement CD3A ' . . o . '
= . . ‘ a1 e e P . t |- MRs LLs & Configuration Sensitive Equipment Vendor/ Supplier . coordination activities as depicted on the Work .
(] (] ’ (] Prepz - Procure LL HW > (] H “ ” i i (]
9 0 [} Final -PFDs (] CD2 rep;alre) - Procure Engr Data for configuration Design Data [ F|OW Dl_agram. The In_fqr_rn al recurrlng d_al ly (]
S : : : - Conform ICDs : design integration activities between project team :
c ) i BEA Cycle—8—P. Conform Calculations & Analyses .
S ' ' Design Integration| o @ @ ' ' ( > ' members are not depicted. '
() Coordination Issue
(] (] (] (] 4‘@ (] (]
= (] (] (] @ (] (] . . (]
' ' ! ' = ' ' 3. The ISM.x reference numbers indicate “formal” '
(] (] 0 (] v (] . . ]
' ' - - — . _ ' feedback from other project functions to the IDT '
0 ' System Definition Facility System Design Intermediate System Design Physical Design Detailed System Design 0 « " '
: Conceptual : ] VFD)S/ - VIDs - Input MEL - VIDs - Calculations & Analyses - Input to 3D CAD Facility Model Final VIDs & Utility P&IDs : that result from the “formal” document releases :
. - Site Utility Systems . - System Load Calculations - Utility System P&IDs - Input to SSC - Utility System P&IDs - Input to MEL - Input to HVAC Duct Drawings ¢ Vendor Design Data Integration » denoted by reference numbers 2 throu g h 16 on the »
ilati ; e i i - i i - - Final SDDs & FDDs
O ' - UPF Ventilation Sys ' - HVAC Equipment Sizing - 2D CAD Routing Studies 2D CAD Routing Studies Inputto SSC ELDs _ 0 Work Flow Process Diaaram 0
0 - Process Utility Sys 0 - Piping Material Classes - Prel SDDs - Prel FDDs & SDDs - Permit Applications - Equipment Specs Final ICDs . g . .
<>E ] ] - Studies & Analyses - ICDs - Update ICDs - Air Flow Diagrams - Equipment DSs - Construction S/C Pkgs . .
(] (] - | (] (]
L ' ' ' ' ' '
(<%} (] (] (] (] (] (]
(] (] (] (] (] (]
=2 ' ' ' ' ' '
g_ ' ' @ @ ' é é ' Advance Procurement CD3A @ ISM.9 ' '
z : : : oo p{ ot o SRR T | Vendor Supper : :
' ' ' ; - Conform ICDs esign Data ' '
1 1 1 BEA Cycle - Conform Calculations & Analyses @ 1 1
(] (] (] ] (] (]
- - 0 ORCIS - - —® - -
(] (] (] (] (] (]
[} [} [} [} [} [}
(] (] (] (] (] (]
: : i i i : : : S— v . : :
' Concebptual ' — - Intermediate System Design Instrument & HW Specifications Detailed Design ' Detailed Systems Design ' .
: UPE DDG p : System Definition System Design - Instrument Index updates & Set Points - Instrument Specs & Data Sheets - Locations - Final P&IDs, VIDs - Final Loop Drawings : :
- ' - CS Block Diagrams - Inbut to P&IDs / VIDs Input MEL - Final ICDs P! - Update Instrument index P - Installations ¢ - Instrument Index & Final Set Points
0 0 - Block Diagrams 0 3 p p B - Final SDDs and FDDs - MRs ' '
Input to SDDs o - FDDs & SDDs - Input MEL -DCS/PLC HW Specs Layouts
0 CS Strat 0 | -Preliminary Instrument Index P p i Di 0 0
E ' . rategy ' - Prel Loop Diagrams e anany 1ne - SW Functional Specs - Loop Drawings - 2D Extracts /Backgrounds - Logic Diagrams o Input Subcontracts Packages ' 0
9 ' - IT Plan ' - CV & Instrument Sizing Calcs - Prel Rgeccklllfsnlglnlfayouts - Prel Set Point Calcs | - DCS/ PLC Programming ' '
2 0 0 - ICD - CV Calc & Selection 0 0 0
(%’ : : ° - Logic Diagrams ——» : : Prepare v : :
re ' ' 0 ' Advance Procurement CD3A Termination Dat 0 ’
= : : : BEA vl ' - MRs for Config Sensitive Equipment :
S : : @ @ ; P e L £ 0CS ; K&
' ' ' ' . ' ) )
: : : : Vegdo_r / Slljjpfher @ @ ' 1— CD1 Approval & issuance of Revised PEP, PRD, SRD, DC, IMP & EEP
esign Data 2 | .
' ' ' ' ' — ssuance of Final PFDs
' ' ' ' ' 3.x—  Preliminary Design, System Design Coordination Issues (2 document releases)
' ' ' ' ' 4.x—  Preliminary Design, Utility System Design Coordination Issues (2 document releases
' ' 2 3.1 a1 3.2 4.2 ' CD2 12 13 ' y ' iminary besig y Sy g . ( )
' Conceptual ' ' ' Detailed Electrical Physical Design ' 5-— Preliminary Design Report Issue for CD — 2, Baseline Approval
|- site Powersys ' : : ' ' - Input 3D Model ' 6 — Long Lead (LL) Procurement CD lIssue for CD -3A, LL Procurement Authorization
- UPF Power - 2D Extracts form Model ; 7 ; ; R ; ; ; ; ;
: " UPF Comm Sys : : Y : Vendor / Supplier _ Elect Plans & Layouts > 11 : 7 - Intermedlatg Design I_Dhy5|cal Layout Coordination Data — Integration, (Construction / Fabrication drawings
' ' initi System Desi : - ' — ™ Desian Data - SetRoute (Termination/Cable) ' (plans, sections, details & related data)
. . System Definition ystem Design Intermediate Design g . . : : N .
T . . - Site Power 1 Lines - Conduit / Raceway Space Ping - Updated 1 Lines _ Configuration DSs Electrical Equipment Specs . 8 — Detg!led Design F_’hysmal Coordination Data - Integrat_lon o
© ' ' ( : - Ilzoa‘(lj‘ stlidli_gs - :g%lst to 3D Model ( : > - Updated SDDs & FDDs - Schematics - Instrument Specs & Data Sheets T ' g = Facility Construction Package for CD — 3C, Construction Authorization
—_ - Facility 1 Lines - ) - Safety Class Elec Sys Design - Update Instrument index - i i i — i i
13) ] ] - RAMI Analyses - U/G Duct Bank / Grounding - Update ICDs - Input to 3D Model - Input to Subcontract Pkgs 4’@ @ (] 10 Slte_Preparatlon Co_nstruc'uon chkage for CD — 3B, Site Prepqratlon . . .
D : : - PFDDs & PSDDs - Cathodic Protection Pins - Updated Load Analysis - Equipment Layouts . Prepare ¢ : 11 - Equipment Installation Construction Package for CD — 3D, Equipment Installation Authorization
Ll : : : —T— : Detailed Electrical Systems Design : 12 - Intermediate Design, System Coordination Issue
' ' ' Y ' -1 Lines || ' 13 - Intermediate Design, Utility System Design Coordination Issue
. . . @ @ . Advance Procurement CD3A Relay Courmation. ' 14 - Preliminary Design Physical Design Coordination Data — Integration
- MRs for Config Sensitive Equipment .
' ' @ @ @ ' BEA C.yC'GP - Substations, UPSs & MCCs ' 15 - Venc!or Data - Integration _ o _
' ' ' ' - Fabrication Material Requisitions ' 16 - Detailed Design, System Design Coordination Data - Integration
. . . v . . 17 - Quality Assurance Audit Assessment Results
(] (] R .. X 0
¢ ' Facility Design _ Site Civil Design Subcontract ' o . |
= ' ~ Conceptual ' _ Facility Arrangements & Outline Dimensions Z\nput to MEL Steplan - Permit Applcation Drawings Prepare Bid Pkg— ) Package BEA Cycle ' ISM.1 - Prel!m!nary Design Input, Process System Design
bt : - ?te]?lag : - Input Structural to Facility 3D Model - Geotechnical Investigations i U?(ggUtilit;alr:\r/]grts r/iIans - bemolition Fins - Site Preparation : ISM.2 - Preliminary Design Input, Utility System Design
> - Facility Concepts - Initiate Structural Analysis (finite element) - Road Realignment / site ) _ Brer 3 i ;
© : - Primary Bldg Struct : < : > P! . Architectural Configuration Studies - U/G Utilities Routing 5 ' 0 : ISM.3 Prellmlnqry Des'gn Input, Physical Design .
s v |- ll;laturallj Féhenomena . - Input to Make vs Buy Analyses - Misc. Support Structures 0 ' ' ISM.4 - Intermediate Design Input Process System Design
= - Room DSs - Outli i i . . . .
= ' ' Outline Construction & Bulk Material Specs ' Structure & Foundation Design ' ISM.5 - Intermediate Design Input Utility System Design
;LT:J : : : - Input to 3D Model - 2D Drawing extracts - Equipment Vendor Data - Structural Specialties - Permit Application Drawings » 11 : ISM.6 - Intermediate Design Input Physical Design
- Steel - Concrete - Embedments, Wall Penetrations, Anchor Bolts - MTOs - MRs . . e .
C:U : : ' - Detailing - Specifications - Input to Construction Subcontract Packages - ICDs : IgM-; - Detal:eg SyStem Des'Qn |'I]npUt’ IPI’OCGSS & Ut”'ty SyStem Des'Qn
o ISM.8 - Detailed Design Input, Physical Design
= ’ ’ Architectural Design ' - : -
"5 : : - Input to 3D Model - Layouts: Plans, Sections, Details - Schedules - Room Data & ICDs - Permit Application Drawings : ISM.9 - Vendor/Suppller Information Inpl’It & evaluations
> 0 0 2 31 3.2 - Building Code reviews - Specifications - Input to Construction S/C Packages - MTOs - MRs 0 o . .
5 ' ' i ' Data Originator, when applicable to clarify process flow
' ' * ' ' '
~
= [} [} (] (] (]
> 0 0 (] (] (]
'(3 (] (] (] (] 0 .
' ' ' ' Q @ ° @ 0 Input from UPF Support Functions to IDT / SDIT
] ] ] ] 15 ]
(] (] (] (] (]
4 4 4 4 4
(] (] (] (] (] (]
(] (] (] (] (] (]
(] (] (] (] (] (]
' Conceptual ' v v v \ 4 Y v v v v
' 'ELELHazafd ID ' o _ Preliminary Design ' Intermediate Design ' Detailed Design ' Construction '
E," ' i ' - Input to Preliminary Safety Design Report (PSDR) - Update PHA ' - Preliminary Documented Safety Analysis ' - Documented Safety Analysis (DSA) ' - Documented Safety Analysis (DSA) - updates '
(0] : : ) lLDJp(:_atg Hazzrd Ide(zjntlgcaltlon_ Study (PHES ' - Update Hazard Identification & PHES : P - Technical Safety Reports (TSRs) : P - Technical Safety Reports (TSRs) - updates :
HqE ' ' - Preliminary Hazards Evaluation Study ( ) ' - Input to SSC ' - Accident Analysis (AA) ' - Accident Analysis (AA) - updates '
(7)) . . - Input SSC . . - Hazard Evaluation Study (HES) . - Hazard Evaluation Study (HES) - updates .
> ] 0 0 A A 0 ] ]
= [] (] (] (] (] (]
= [] [] [] (] (] (]
9 ' ' ' i ' ' '
©
(] (] (] (] (] (]
(] (] (] ISM.6 ISM.4 ISM.5 [] (] (]
(] (] (] (] 16 (] (]
(] (] (] (] (] (]
(] (] (] (] (] (]
' ' ' T T ' 4 ' '
5 : : v v vy ' v vy ! v v v : v : :
= (] (] (] (] (] (]
'C—E ] ] ] Y Y | : : : \ 4 ] ]
ks : Conceptual : N . Preliminary Design : _ Intermediated & Detailed Design : Construction :
- z\ 0 - NCS Design Consid. . - Prel!m!nary NCS Process Studies - Input SSC - NCS.Pr_ocess Studies Input to SSC . » |- Criticality Safety Evaluations >
6 o ’ ’ - Preliminary CAAS Assessment ' - Preliminary CAAS Detector Placement - Final CAAS Evaluation '
I (] (] (] (]
= (] (] (] v (]
8 & ' ' ' ' '
= (] (] (] (] (]
g @ ﬁ F‘ @ @ — &
(] (] (] (] (]
=)
(] (] (] (] (]
Z ] ] ] ] ]
(] (] (] (] (]
A 4 A 4
(] (] . (] (] 0
' 0 System Definition Physical Design 0 FP System Design ' Detailed Design .
] ] - Update PFHA - Input to MEL - 3D CAD Model ] o d vsi ] 3 ) ) ) ]
c ] Conceptual ] ) ; ; o ; nputto oae ] Fire Hazards Analysis - Input to MEL ] - Input to 3D CAD Facility Model - 2D Back Gound Extracts - Input MEL - Final Fire Barrier Data Base ]
- Prel Fire Protection P&IDs Final IBC Analysis ) : } ) i ‘ '
(@] 0 - Prel Fire HA 0 h - Prel FP Facil Plans Fire Protection P&IDs Fire Barrier Data Base updates s - Fire Barrier Plans - FW Riser Plns & Elvs '
= . - Life Safety Code Analysis - UG FW Mains & Distrb . . .
(] (] (] (] R - (]
[3) - FaClI FP Concepts . . N -, " 5 . R UG FW Mains & Distrb Final ICDs
o (] (] - Fire Barrier Data Base - Outline Specifications (] - Update Life Safety Code Analy - Procurement Specifications (] . e (]
— ] ] - Facility FP Studies -ICDs ’ - Final SDDs & FDDs -MRs ' - Construction Specifications - Input to Subcontract Packages @ .
(@) (] (] (] (] (]
N ' ' ' ' # '
% . . ¢ : . . Advance Procurement CD3A .
= : : : Prepare : 1. MRs for Config Sensitive Equipment Vendor / Supplier :
LL ' ' ' ' - FP HW & Specialty Items Desian Data 16 '
' ' ' CD3A y— P - Fabrication Material Requisitions 9 ISM.7 .
(] (] (] (] (]
(] (] (] A (] (]
. . . . .
(] (] (] (] (]
(] (] (] (] (]
(] (] l l i (] (] (]
: Conceptual : ! : :
s |-2pcAbca 0 Facility Studies 3D CAD Facility Model Intermediate 3D Facility Design Model 0 Detailed Design 3D Facility Design Model 0
' - Facility Concepts ' - Layout Studies - Prel Model Facility Struc / Arch - Intermediate Design Facility . - Final Process Equipment Models '
' ' - Start Facility 3D Model - Model Facility Equip - Update Process & Utility Equipment Models : - Final pipe, duct, conduit & raceway modeled '
c : : - Space allocation >l Model ICD Equipment Envelops - Major commodity space allocation M - Extract 2D ELD backgrounds :
fo)) ' ' studies - Reserve Space for commoditites - Model Utility Chases, Raceway, HVAC ducting - Extract 2D backgrounds '
7 . . - Route & Model Prel commodities (Piping, HVAC - CD2 review comments resolved - Extract Piping Stress Isometrics '
) 0 0 - Extract 2D ELD backgrounds -Piping Fabrication Isometriocs ]
(@] 0 0 A '
+— (] (] (]
C (] (] (]
@© ] ] @ ]
o ] ] . ]
& (] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
' ' '
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
(] (] (]
'] '] ']




