
O OUTLINE 


REGULATORY COMPLIANCE APPROACH 

SYSTEM ENGINEERING PROCESS 

MISSION STATEMENT 

FUNCTIONAL ANALYSIS APPROACH 

DEVELOPMENT OF ESF TECHNICAL REQUIREMENTS 

BASELINE DOCUMENT EVOLUTION 

QUALITY ASSURANCE CONTROLS 

TRANSITION OF REQUIREMENTS FOR ESF DESIGN 



O ~ 

REGULATORY COMPLIANCE APPROACH 

• COMMITTED TO QUALITY ASSURANCE 

- FULLY SUPPORT QA IMPLEMENTATION 

ASSURE ADEQUATE CONTROLS FOR DEVELOPMENT OF 
REQUIREMENTS & DESIGN ACTIVITIES 

• NRC LICENSED 

• FULLY DOCUMENTED & TRACEABLE RECORDS 

• LONG TERM PROGRAM; PERSONNEL TURNOVER 



O REGULATORY COMPLIANCE APPROACH 
(CONTINUED) 

• B E N E F I T S  

- COMPLY WITH REGULATIONS (OBTAIN LICENSE) 

LOGICAL, DEFENSIBLE, DOCUMENTED PROCESS FOR 
CHARACTERIZATION & REPOSITORY DEVELOPMENT 

ENHANCES TECHNICAL CREDIBILITY & PUBLIC ACCEPTANCE 

SYSTEMATIC APPROACH REDUCES LIKELIHOOD OF MAJOR 
REDESIGN & RETROFIT 



@ SYSTEMS ENGINEERING PROCESS 


DESIGN 


SYNTHESIS 


AND 


INTEGRATION 


MISSION NEED, 


PROJECT 


OBJECTIVES 


AND 


CONSTRAINTS 


FUNCTIONAL 

ANALYSIS 


• NEEDED 
FUNCTIONS 

• 	REQUIRED 
PERFORMANCE 

• TIME UNES 

FUNCTIONAL 

ALLOCATION 


• SUBSYSTEM 
REQUIREMENTS 

• INTERFACES 
•SUPPORT 

• SYSTEM 
ARCHITECTURE 

t t 

EVALUATION/OPTIMIZATION 

• TRADE STUDIES 

• COST/EFFECTIVENESS 

ANALYSIS 


• SUPPORT ANALYSIS 
• RISK ANALYSIS 

I 
I 

MODELS 

• EFFECTIVENESS 
• UFE CYCLE COST 

• LOGISTIC SUPPORT 
• RISK 

SYSTEM 

DEFINITION 


eDIAGRAMS 

•SPECIFICATIONS 
eDRAWINGS 
eLAYOUTS 

eMODELS 

•MANUALS 

SYSTEM BUILD, 


TEST AND 


DEMONSTRATE 


References: 

DOE Order 4700,1 
OMB Circular A-109 
•Management of System E n g h ~ "  
•System Engineering and Analysis" 
"Systems Engineering Managment Guide" 

MSIS2A ~/2FJ! 



MISSION STATEMENT 


"TO PERMANENTLY ISOLATE SPENT NUCLEAR FUEL AND HIGH-LEVEL 
RADIOACTIVE WASTE IN A GEOLOGIC REPOSITORY IN A MANNER 
THAT PROTECTS THE HEALTH AND SAFETY OF THE PUBLIC AND 
MAINTAINS THE QUALITY OF THE ENVIRONMENT" 



O , 
CONSTRAINTS (EXAMPLES) 

• MISSION PLAN 

10 CFR 60 "DISPOSAL OF HIGH-LEVEL RADIOACTIVE WASTE IN 
GEOLOGIC REPOSITORIES" 

10 CFR 72 "LICENSING REQUIREMENTS FOR THE INDEPENDENT 
STORAGE OF SPENT NUCLEAR FUEL AND HIGH-LEVEL 
RADIOACTIVE WASTE" 

10 CFR 960 "GENERAL GUIDELINES FOR THE RECOMMENDATION 
OF SITES FOR NUCLEAR WASTE REPOSITORIES" 

40 CFR 191 "ENVIRONMENTAL RADIATION PROTECTION 
STANDARDS FOR MANAGEMENT AND DISPOSAL OF SPENT 
NUCLEAR FUEL, HIGH-LEVEL AND TRANSURANIC RADIOACTIVE 
WASTE" 

• DOE ORDERS 

• EXECUTIVE ORDERS 
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PHYSICAL SYSTEM FUNCTIONAL 

ANALYSIS APPROACH 


Function 
Hierarchy/DECOMPOSE 

FUNCTIONS COal#ohl 

Laws 
Standards Mpuhl~ Oulpull
Regulations
Commitments 

RmiC)u#¢~l 
(~) Requirements ~ IgIMHMi FIow/E hlmlml

Hierarchy(T)
Technical Experts j SPECIFY 


REQUIREMENTS 


1 
Criteria 

Regulatory Experts 
.J SELECT 

ARCHITECTURE 
Trade Studies _ ~  

Alternative 
Architectures 

t |~'. ~ .  I n  iRequirementsPREPAREArchitecture . -P l  FUNCTIONAL [ [s~[,%"~' tl I ~°'m~'t~ Hierarchy 
- Ip l  ANALYSIS [.~Funclionai | l ' - - - " l ~  

REPORTS ] IAnalysls I I  IIb.I 
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O FUNCTIONAL ANALYSIS APPROACH 


PROGRAM E X P E I T r s  ~ 

• F U . c ' n o . ' r . ~  I . F U . c r , o . ' r . ~  I I I ~  I . . . . . . . . . . . .  I 
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. ' r . ~ s ' r . D , .  ~ . l  I , " . I - - I ' ~  t ' / I - ' ' ~  . . . . . . . . .  I 

• PERFORMANCE II I ' II II 


n ~ u , . m s m ' s  I F , , F , .  I I ~C , 

:~ C,, :E C,., 

I • FUNCTIONS I 


DATA MANAGEMENT 
TEAM 

• CONTROLLED DATA BASE 

• OUTPUT REPORTS 

MSI~lr3/91 
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O FUNCTION TREE DESCRIPTION 


MANAGE 

WASTE 


DISPOSAL 


I I I 

I 
1.2 1.3 11.4'" A C C E P T  T R A N S P O R T  STORE D ISPOSE 

WASTE WASTE W A S T E  W A S T E  

1.3.1 Handle SNF1.2.1 Prepare for Transport 1.4.1 Operate Geologic
II III 1.3.2 Dry-Store SNF Repository

1.2.2 Ship Waste 
1.3.3 Monitor SNF(R Purchaser ~ (RespoD@r~biiity)e s p ° ~ l ~ l  . 1.?.3 Support Transportation Storage System 1.4.2 Isolate Waste 

Operations 
- 1.3.4 Support SNF,- Inspect Waste/ t 

Storage Operations - 1.4.3 Evaluate SystemClassify Waste O 6i 1.1.1 Determine System Performance 
i- Desc~be Waste E i Waste Acceptance 
~ Prepare Waste Conduct Exploratory- Receive Cask o~o~ 1.1.2 Identify Waste Studies:System o.i Locat,on/ 
:- Package Waste ~i Characteristics 
~- Load Waste 1.1.3 Verify Waste 


Description 


1.1.4 Transfer T~le 

~A91S7 3/14/91 



~ ~  PHYSICAL SYSTEM 
ARCHITECTURE DESCRIPTION 

1 
OCRWM 

WASTE 


MANAGEMENT 

SYSTEM 


1.1 1.2 1.3 1.4 

WASTE WASTE MRS GEOLOGIC 
ACCEPTANCE TRANSPORTATION FACILITY REPOSITORY 

SYSTEM SYSTEM 

• a mI I I 
I'RANSPORTATION SNF PERFORMANCECASK MONITORING OPERATIONSSUPPORT HANDUNG EVALUATIONSYSTEM SYSTEM SYSTEM

SYSTEM SYSTEMFACILITY 

MULTIPLE EXPLORATORYCARRIAGE DRY STORAGE BARRIER STUDIESSYSTEM FACILITY SYSTEM SYSTEM FACILITY 

WM91 SSA 3/20/91 



@ DEVELOPMENT OF ESF TECHNICAL 
REQUIREMENTS 

PERFORM 
OISPOSE 
WASTE 


FUNCTIONAL 

ANALYSIS 


ISSUE 

DETERMINE PERFORM ESF 

SITE ESF Im,.._ 
r TECHNICAL 

TESTING 
REQUIREMENTS mh. . -

FUNCTIONAL 
ANALYSIS REQUIREMENTS 

• DEFINE PERFORMANCE MEASURES 
• DESCRIBE METHODOLOGY 

• SPECIFY DATA NEEDS 

• DEFINE TESTS 

• SPECIFIY FACILITY CAPABILITIES D W F A  3 /20 /91  
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BASELINE DOCUMENT EVOLUTION 


DEVELOP 


MANAGEMENT 


PLAN 


PREPARE 


REQUIREMENTS 


FUNCTIONAL 


ANALYSIS 


REPORTS 


(DRAFT) 


PROGRAM 

TECHNICAL 
CHANGE ITS 

CONTROL 

REVIEW BOARD 

ACTION 

CONTENTS: 

• INTRODUCTION 

• FUNCTIONS & 
REQUIREMENTS 

• ARCHITECTURE 
DESCRIPTION 

• INTERFACES 

o r a l  3 J I s ~ 1  



O , 
QUALITY ASSURANCE CONTROLS 

• QUALIFIED PERSONNEL 

• INDOCTRINATION & TRAINING 

• MANAGEMENT PLAN FOR DOCUMENT DEVELOPMENT 

• INPUT CONTROL ON SOURCE DOCUMENTS 

• CONTROL OF INTERFACES 

• TECHNICAL  REVIEW 

• PROGRAM CHANGE CONTROL BOARD 

• RECORDS MAINTAINED 

• PROCUREMENT OF SERVICES CONTROLLED 



O TRANSITION OF REQUIREMENTS FOR 
ESF DESIGN 

q l m m i  

EXISTING 
REQUIREMENTS 

• WMSR 
• ESFDR 
• SCP 

COMPLETE ESF 
ALTERNATIVE STUDY 

UPDATE 
REQUIREMENTS
(COmOLLED) 

ESF 
DESIGN STUDY R 

E 

V 

NEW 
REQUIREMENTS 

• OVERALL 
• DISPOSE 
.ESF 

PREPARE NEW SYSTEM 
TECHNICAL REQUIREMENTS 

(BASEUNED) 

I 

E 

W DESIGN 
SUMMARY 

CONDUCT 
TITLE II 
DESIGN 
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I 
l 

J ~ U A R Y  

I 
I 
I 

JULY 

| 
| 
I 

SEPTEMBER 

TIWO ~ Z S ~ I  


