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Objectives

Production Development Quality and the
Role of 420/NQT

10:30 — Introductions

10:40 — QMS

10:50 — Cost of Quality

11:00 — Tools and Methods of Defect Prevention
11:15 — NQT

11:50 Wrap up / Questions / Discussion
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A Little About Me

» Designed, developed, built, and deployed various high consequence
HW/SW systems (avionics, radars, ground systems, satellites)

* Developed a personal bias against fixing the same problems repeatedly
— became a defect prevention advocate

* Moved into management then to the Quality Group, and became
aggravated by watching resources being diverted from interesting new
work to fixing problems, meetings, new vendor qualifications, etc.

Introductions
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Quality Management System (QMS)

* A QMS is a set of policies, processes, and procedures
required for planning and execution in the core business
area of an organization

« It integrates internal processes within the organization and
provides a process approach for project execution

* It helps an organization identify, measure, control, and
Improve core business processes to lead to improved
business performance

* It is necessary, yet insufficient to achieving the end goal of
product quality
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QMS Examples

 Weapon Quality Policy (NAP-24) describes the
requirements and responsibilities for the QMS as well as
for product quality — a contractual requirement for NW

*ISO 9001:2008 is a standardized QMS used by many

* AS9100:2008 is a standardized QMS with requirements
for the aerospace industry

The requirements of NAP-24 have been flowed down to RMI’s and incorporated
into RPPs. By following the RPP’s we meet the requirements of NAP-24
@ Sandia
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# The Cost of Quality

* Prevention — Routine activities that ensure scrap, rework, and corrective
action are minimized later in the project. Your best opportunity to avoid
wasted time and money

« Appraisal — Activities that examine and measure how well the quality
management system is performing (e.g., assessments, audits, inspections)

* Internal Failure: Costs to SNL for “in-house” failure (e.g. scrap, rework, re-
testing, corrective actions, schedule delays, lost weekends . . .)

« External Failure: Costs that occur when your customer finds the failure:
 Loss of reputation and customer confidence,
* Increased oversight and reporting,
* Loss of follow-on business,
* Product recalls / returns / replacements
» Lost weekends, overtime, stressed out people, increase turnover, ...
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The Cost of Quality

The Cost of Undetected Defects

100% Committed

90%
80%
70%
60%
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10%

Cumulative Percentage Life Cycle Cost

500-1000X

Operations
Through
Disposal

100%

Time

Sandia
National
Laboratories



Roles and Responsibilities

« Use Defect Prevention Tools and Methodologies to Enable PRT Success

« Examples / Specifics
— Works with PRT to develop a qualification strategy

— Provide system-level design architecture analysis and innovative
approaches in the product realization

— Develop and assist with the implementation of overarching frameworks,
quality plans/strategies, requirements engineering infrastructure,
configuration management, and documentation architecture

— Define requirements and develop acceptance criteria
— Ensures traceability of system to lower level requirements

— Participate in design and drawing reviews, and ensure evidence is Collected
and configuration managed

— Develop and maintain quality plans, qualification and acceptance
documents, and evaluation/qualification status releases

* Your Examples?

@ Sandia
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}' What a Technical Quality

Engineer Does and Doesn’t Do

Quality For
Design,
Development,
&
Qualification

Quality For
Fabrication
&
Manufacture

Quality
Assurance
&

Evidence

<

<<

—

.
2
3,
4.

>_5.

6.
7.
8.

0.

Manage requirements

Ensure configuration management

Verify and validate requirements

Optimize manufacturability transition

Begin with product acceptance in mind

Ensure predictable manufacturing

Control non-conforming product and its disposition
Ensure product acceptance success

Ensure sustainable manufacturing

10.Ensure that 1-9 are executed

\1 1.Prove you did what you said you would do in 1-10
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Tools and Methods of Defect Prevention vs. Phases

®
*Requirements I *  Concept of Operations
* Fagan Inspection
* Requirements:
* Manage traceability of requirements (e.g.
customer to product, system to subsystem)
* Systems modeling
* Initiate requirements verification (verification g
matrix) *@
S~
T
+Design and *Design and Development: 8 2“
Development * Modeling and Simulation —_ =
* Mistake Proofing IS '%
2 * Fagan Inspection S &
'% * Ensure traceability from requirements to design S
2 * Test Planning g _5
> + Prototyping S B
Lﬁ * Accelerated Testing (HALT) &_’ E
= *  Supplier Quality g 2
g * Failure Mode and Effects Analysis (FMEA) L3
3 e
. . *Production: ¢ T
I *Production I *  Checklists and procedures % g
* Accelerated Screening (HASS) % %
* Ensure traceability from design to production S fg
* Supplier Quality S
*  Qualified tools/testers > =
g
¢}
*Consent to Ship / Product Acceptance: ¢
* Requirements compliance (Verification Matrix)
*Consent to Ship /
Product Acceptance
$ Product Release $
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*‘— We are advocating an increased use of

preventive approaches
- Defect Prevention Tools Throughout Tk

Fagan Inspections
QFD

RVM / RVTM

Mistake Proofing

Process Walks

PRM
HASS

Problem Solving
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NQT fit to Corporate Strategic Plan

Strategic Objectives
=  Amplify our national security impact

= Strengthen our Laboratories’
foundation to maximize mission
impact

Strategic Plan

= Advance an exceptional work
FY12-FY16

environment that enables and
B inspires our people in service to our

strategicplan.sandia.gov nation
| Crosscuts

/= Trusted Partnerships
= Exceptional Performance
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Program supports Strategic
Objective #2:

Strengthen our Laboratories’ foundation to
maximize mission impact

*QOur Laboratories’ foundation gives our institution its vitality and uniqueness. Using
advanced facilities and tools, our talented people build upon an enduring research base
by advancing the frontiers of science and engineering. They create Sandia’s rich
technical capabilities that give our institution its identity and uniqueness within the
laboratory system. Deeply committed to national service, our people seek internal and
external partnerships to achieve best results in service to the nation. Our facilities and
tools foster and enable innovative thinking and outstanding operational expertise, whi
define Sandia’s own brand of mission delivery. Our broad, multidisciplinary rese
base is forward-looking, and it encourages bold technical outcomes that can
qualitatively advance the Laboratories’ capabilities. With these resources, San
prepared to anticipate emerging threats to national security and apply deep sci
understanding to demonstrated engineering solutions.

strategicplan.sandia.gov

eIntentionally anticipatory and agile, our Laboratories’ foundation uses a s
framework, which enables focused decisions about capabilities. The
driven by our mission area strategies and our responsibility to
competencies now and in the future. To fulfill this responsi
practice of engineering through partnerships with universities, industry, other
national labs, and other institutions. We will stimulate the growth of visionary,
principle-based leaders who can assure exceptional operational performance and
mission execution. With a workforce united in purpose, the integrated facets of our
foundation will bring the full power of the Laboratories to solving our nation’s most-
critical national security challenges.
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# efinition of Quality & Our (LDt

Challenges

Traditional Definition of Quality

— American Society for Quality (ASQ): a product or service free of deficiencies that
meets all stated or implied needs

— 10 C.F.R. § 830.3 and DOE 0414.1D - The condition achieved when an item,
service, or process meets or exceeds the user’s requirements and expectations

Our Broader Definition of Quality
— A product or service free of deficiencies that meets all stated or implied needs

that was designed, developed, and delivered in a reliable, consistent, and efficient
manner

Our challenge extends beyond delivering high performance,
highly reliable products to delivering:

— On budget
— On schedule

— With engineering excellence
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Description of NQT Program

NQT is a corporate-wide “quality” training program intended
teach techniques and practices that enable a disciplined
approach for the engineering of products and services with

assured quality
A Strategy for Prevention at Every Phase of the Product Real

P NQT101 - Requirements Lifecycle

Reqmrernents Prevents ill-formed requirements
p NQT102 - Fagan Inspections
Detects inconsistent, ambiguous, or misplaced requirements
Eon and p NQT00S - Product Realization Essentials
D gln Prevents ineffective execution of the NW product realization process
evelopment
d In FY1 5} over 1300 p p NQT400, 401 & 420 - Product and Tester Qualification
Prevents common pitfalls in nuclear weapon qualification
atten dees f or 1 1 p NQT5xx - Accelerated Testing and Other Preventive Methods
. Detects design, supply chain, and manufacturing defects through
dlfferent courses. best practice engineering techniques v
0 b NQT600 - Mistake-Proofing = SN B
L 80A Of attendees Prevents manufacturing and assembly mlstakes ' 1 (]! } |
; h » NQT650 - Problem Sol =2 B8 W—
roblem Solving L N
from OUtSIde t e Prevents problems from recurring by tackling them at the root ;- '
quality organization p NQT800 & 801 - Supplier Quality Management — ' \
° Prevents supplier quality issues ' t/‘; 1 Q
. P NQT200 - Product Acceptance
Production Detects inconsistencies between as-built product,

design definition, and the supplier contract
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NQT

National Security Quality
Training Program

NQT Program Advocates Prevention

*The more phases the defect
is carried through
undetected, the more costly
its removal will be when it is
finally detected.

*The courses that comprise
the NQT program are
specifically designed to focus
on preventing defects early
in the product realization
process, providing
multilayered strategies to
promote quality at every
stage of product engineering.

Early Prevention Payback

ESBA

« Remember

rule of 10’s:

The cost of
delaying
fixes is 10x

for each
phase the
solution is
pushed out

Test planning pay back rationale

Sound Technical Manning Reduces Cost Risk

Systers Engreering [PD-40] = Requirement Management (PLH3)
Configuration Marmgernert (FI-14) = Defed Frevertion(FO-40] = Rigk Marmgemert (PO-05)

0 0
" - Requirements " . Test Designs and Frocedures
' Trcesbilty

* - Peer Reviens

; EaryTess
4+ Frobiem Reporting, Tracking, and Comection Disciplin

e

*Courtesy: Lockheed-Martin parent company reach back program to Sandia National

Labs
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rovides A Strategy for Prevention at Every Phase
of the Product Realization Process

A Strategy for Prevention at Every Phase of the Product Ref'

P NQT101 - Requirements Lifecycle
Prevents ill-formed requirements

Requirements

p NQT102 - Fagan Inspections
Detects inconsistent, ambiguous, or misplaced requirements

p NQTO08 - Product Realization Essentials
Prevents ineffective execution of the NW product realization process

Design and

Development

p NQT400, 401 & 420 - Product and Tester Qualification
Prevents common pitfalls in nuclear weapon qualification

p NQT5xx - Accelerated Testing and Other Preventive Methods

Detects design, supply chain, and manufacturing defects through
best practice engineering techniques

p NQTGE00 - Mistake-Proofing = * ; i
Prevents manufacturing and assembly mistakes | I
et~ | E jE—

P NQTE50 - Problem Solving _
Prevents problems from recurring by tackling them at the mnt o '

p NQT300 & 801 - Supplier Quality Management | .
Prevents supplier quality issues y
pplier quality : | ?’h‘_g‘_?

1 acdaction P NQT200 - Product Acceptance

Detects inconsistencies between as-built product,
design definition, and the supplier contract
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NQT Courses Currently Offered

NQT008 — Product Realization Essentials

Dive deeply into the key Product Realization Process requirements and
procedures that every nuclear weapon engineer needs to understand in
order to execute multi-year, multi-billion dollar NW programs. (2-days)

NQT101 — Defect Prevention Through The Requirements Lifecycle
Clarify customer needs, develop product requirements addressing customer
needs, and verify/validate needs and requirements. (1-day)

NQT102 — Using Fagan Inspections to Remove Defects from
Product Definition

Detect and remove defects in documents, test plans, design definitions, and
procedures. (2 Y:-days)

NQT200 — Preparing for Successful Product Acceptance
Understand the product acceptance process and the tools
to prepare a defect free evidence package. (1-day)

NQT400/401 — Preparing for Successful Qualification/Overview
Learn the overall process for qualifying nuclear weapon product and how
to prepare for a successful qualification. (2-days/1-day)

NQT420 — Tester Equipment Qualification Overview
Understand the approach for planning, designing, qualifying and maintain-
ing test equipment. (1/2 day)

NQT510 — Mastering HALT & HASS
Uncover and remove weaknesses in hardware designs and manufacturing
processes. (2 -days)

NQT600 — Using Systemic Mistake-Proofing to Prevent Defects
Reduce rework and schedule delays by applying mistake proofing concepts
to product design, test equipment, and fixtures and tooling. (2-days)

NQT650 — Problem Solving

Learn a proven 7-step methodology to identify problems, develop solutions,
and validate solution effectiveness, leading to a shortened schedule, lower
cost, and reduced quality problems. (1-day)

NQT800 — Preventing Supplier Quality Problems

Effectively manage your supply chain over the product lifecyle from make/
buy decisions, to accurate and complete statements of work, to supplier
selection and supplier monitoring. (1/2-day with NQT801)

NQT801 — Supplier Management: A World of Myths, Mistakes,
and Miracles

This online course provides an overview of the process Sandia uses to
manufacture product off-site. Prerequisite to NQT800. {2-hours)

ail l'uI(I
National _
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* NQT430 -- software qualification
Qualification of firmware and software products for NW
components and test equipment

* NQT500 Series -- accelerated aging
An updated treatment of HALT, HASS and accelerated
aging techniques as applied to nuclear weapons

* NQT620 GD&T for QEs
A QE perspective on GD&T for drawing reviews and Fagan
Inspections

* NQT630 Statistical Analysis Techniques
Tools for QEs and PRT members to use during
development and production

New NQT Courses Coming Soon

@ Sandia
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Take Home Points

You Already Have a QMS
« It Will Not Save You
Cost of Quality Is Largely Determined by Defects — Prevent Them Early

« “Hidden” costs include: Having to prepare briefings on why the failure
occurred; Developing corrective actions and recovery plans;
Providing status updates on how the corrective action
implementations are going; and Retraining new people after those on
the team “bail out”

There Are Well Understood Tools To Prevent Defects
You Are Responsible for Quality
A Subject Matter Expert Can Make You Successful

@ Sandia
National
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Welcome to NQT101

Defect Prevention Through the Requirements
Lifecycle
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Course Objectives
— Understand how requirements flow through the

product lifecycle

— Understand the difference between a customer need and a

product requirement

— Understand how to create and identify defect-free
requirements (and to correct defects)

— Trace product requirements to customer needs
— Understand how to verify and validate requirements

— Demonstrate your ability to trace requirements to

evidence of compliance

@ Sandia
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Examples of Prod

uct Life Cycles

Preliminary First Article Customer Design
Design Configuration Acceptance Certification
Revigw Inspection Review Readiness Review
{PDR} (FAC) |CARR) (DCR)
-1 Critical -1 -1 Flight
Design T Readiness
Review Phasal  Phasell  Phase Il Review
(CDR) CARR CARR CARR {FRR}
| R I I
. , 1
Hequ} '?.”‘em Uesign Manufacturing Test and checkout Operations
definition development |
PR o — 1
Design o Delvery Launch
start Drawing Verification of Determine
baseling manufacturing vs design flight
established specificatian and assessmant readiness
JR — J of test results —-b_ ol spacecraft
Design Product Certily  and release
requirements configuration flight and  for launch
baseline baseline ground
established established systems
for manned
flight

Phase 6.1
Concept
Assessment

Phase 2
Feasibility
Study

*NASA Life Cycle

Phase 6.2

Feacibili

Phase 6.4
Production
Readi

Phase 6.6
Full Scale

Option Select

Step 1 - Definition

Step 2 - Development

Phase 2A
Design
Definition
Cost
Study

Step 1 - Definition

Step 2 - Development

Step 3 - Delivery

Step 3 - Delivery

Phase 7B
Disassembly
& Disposal
Engineering

Step4-Support

*NW Product Realization Life Cycle

Phase 7C
Disassembly
Disposal

Integration, Verifcation, & Validation Planning

Upper Level
System Element
Development

[ reepron veoron s ion oy > s e
Reakzation

Upper Level

e
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NQT102 Using Fagan Inspections to Remove

Defects from Product Definition

Module 1 Welcome

@ Sandia
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Course Goals

« Conduct effective Fagan Inspections

* Understand why Fagan Inspections are a cost-
effective, defect prevention technique
* Understand the importance of key process elements
— Small, knowledgeable group with specific roles
— Preparation time
— Inspection meeting ground rules
— Re-work as part of the process
— Criteria for defects for various document types

@ Sandia
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Fagan Inspection Roles & Process

*NO TEWOTK
\ 4
> M Preparation

*Moderator *Moderator *Moderator «Author *Moderator
« Author *Author *Author « Author

*Inspectors *Recorder

*Reader
*(Optional) *Inspectors
A *Moderator

reviews rework

*Team re-inspects only rework

*Team re-inspects entire document

No rework required

/ *Meeting Outcomes \

Rework required, and only the
moderator reviews the changes
Rework required, and the team
re-inspects only the rework
Rework required, and the team

& re-inspects entire document /

~

*Inspection Reports \

1) Inspection Package

2) Inspection Defect List
3) Inspection Metric Summary
4) Inspection Summary Report

Store Inspection Reports in
K Project Database

@
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Providing training on the
fundamentals of product S

ealization quaiity.

NQT200
Preparing for a Successful Product Acceptance

Introduction

February 19, 2016
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Course Purpose, Process and Payoff

* Purpose:

— NQT200, is designed to introduce participants to the basic
concepts and principles associated with the SNL product
acceptance process.

— This class is targeted for Product Realization Team (PRT)
comprised of PRT Leads Engineers, Quality Engineers, production
agency and line organization.

* Process:

— The course is taught in 10 steps organized into key milestones.

— The steps build on each other to assist the PRT within their role, to
effectively schedule, prepare, compile & verify quality evidence,
and submit product for acceptance.

 Payoff:

— These concepts and principles can be applied immediately to
product acceptance preparation activities.

— An ultimate payoff is a defect-free submittal.

:w:.,_- eProduct acceptance training process steps build on each other, missing
%’” a section could have an adverse effect on understanding the process.

@ Sandia
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Schedule SNL
Acceptance with
Production
Management
Scheduler

HIIHHIIIHIIH

Submit Product &
Quality Evidence to
NNSA/SFO for
QAIP,

*as appl/cable

l@@l—

-NNSA/SF

»

eQuality Englnee

for SNL
Acceptance:
Compile & Verify
*Quality Evidence

eProduction *PRT Lead i

eScheduler

for SNL

Acceptance:
Review

*Product Definition

»

*Product
eDefinition
eQuality
-Suppller Evidence/

eLot Record Book

QAR to Perform
*Nuclear Weapon
Stamping Activities

*Evaluation Use Only

q

to Ship or Store
‘Accepted’ Product

»

eControlled
eStorage

e

—

ep 5- QAR to Perform SNL
Acceptance

Product &
*Quality Evidence
*to QAR for
*SNL Acceptance

*PRT
Lead

*QAR

«Distribute &
Archive Records

*Step 5
*QAR to Perform
SNL Acceptance:

Verify
*Quality Evidence
& Inspect Physical

Product

&

Rejectable Defects
into SNL Assurance
Information System
(AIS), as applicable

*QAR
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eNQT400
Preparing for Successful
Qualification

Course Summary

Ruben Muniz
Department 0425
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Course Summary

* You should now comprehend the:
= Requirements for qualification

= Principles of qualification
= Basic process of qualification

= [nputs and outputs of the stages of qualification

* You should be able to:
= Apply the concepts of the Product Realization Process and REN qualification

* [dentify the minimum key personnel (or roles) that make this
process work well

= Recognize the tools that support qualification documentation

@ Sandia
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iEQ T401
Preparing for Successful
Quallflcat/on Overwew

o
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‘ 3
‘ Rob Lundberg

Department 428
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Purpose of Module

Purpose

This Introduction Module provides an
overview of Sandia’s qualification
principles and how Sandia’s qualification
process fits within our product
realization lifecycle as compared to the
rest of the world.
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PRP Qualification Timeline

‘Key

+ESR

Activities
* Cost
Studies

» Option(s)
Selection

* Cost Gate

Feasibility] -Cost |’

*Key Activities

* Negotiate/Review
Requirements (DA)

* Determine Long Lead
Items (PA)

 Start Prototype
Hardware Development

» Develop & release initial

qualification plan

Key Activities

* Development
Builds

» Performance
Testing per Qual
Plan

e /S/and /l/
definitions

* Pre-Production
Gate

Baseline Design

+ESR

‘Key

Key Activities
* CER Releases
* PPl and EE lots

+QER

Activities

e First
Production

* QER Release

* Pre-Pilot
Production Gate

*Productio

Unit (FPU)
» Surveillance

* Production
Steady State
Gate

| *Production

v

Stage ||stage] Stage | Engineering Stage | | Stage
:&%/ities . Reviews: + Review: * Reviews: * Review:
— « Customer Requirements . Basgline Design * Product Definition * Production
+ CDRL letter and Review (CRR) Review (BDR) and Review(s) (PR)

Response c sl Desi Documentation
. . » Conceptual Design Review (PDDR

Analy5|s of Review (CDR) ( )

requirements - . + Final Design

scope e ESR » Conceptual Design Gate Review (FDR)

* Initial Qual Plan 2 + Production
« Initial Project Rea'dlness

Plan Review (PRR)

* Initial Production

Strategy

< Feasibility Gate

+Conceptual \l
ign Stage |
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«NQT420

TESTER EQUIPMENT
* QUALIFICATION OVERVIEW

-

~ o
” "h‘}i'ﬂm* \.-f.*._“;_*‘m —

Ruben B. Muniz
Department 425
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Course Objectives
At the end of this course you will have an understanding of:

v" The types of testers used and qualified for NW product testing
The composition of a product tester PRT

The roles and responsibilities of a PRT for tester qualification
Tester design requirements and activities

Tester qualification requirements and activities

Qualification requirements unique to Nuclear Explosive Testers (NETs)
Tester re-evaluation notices

Lessons learned for previous tester qualifications

AN NN Y N N NN

Who to contact if you need guidance or assistance with

tester qualification
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Requirements
Determination

Planning, 2.
Development &
Design 3.
4.
Fabrication & 5.

Qualification Prep

Qualification 0.

Post Qualification 7.
Re-evaluation

ster Realization Process In a Nut Shell

Product design information from product PRT becomes available which determines
how product will be tested . . . what tests the tester must be designed to perform and
to what fidelity.

DA issues AER (and revision thereafter) to authorize detail design,
material/component procurement and/or fabrication of initial tester.

Tester PRT is formed, conducts meetings with SMEs, etc., prepares tester design
proposals and presents at tester Conceptual Design Review.

Tester design reviews conducted, DA releases the acceptance equipment design
definition by Complete Engineering Release (CER) at the time of design completion
and approval. Initial tester qualification plan is developed. Tester fabrication is
authorized to commence.

Tester is fabricated and checked out, qualification plan evolves/finalized and all
qualification documents are generated in preparation of tester qualification activities.

Tester qualification is conducted to verify the tester can accurately and repeatedly
test the product for all production specification acceptance test requirements.
Qualification Engineering Released (QER) is issued upon completion of all
qualification activities and required documentation.

Post qualification tester re-evaluations for major/critical equipment or software
updates or modes, repairs or when adding new products.
@ Sandia
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NQT430

Weapons-Related Software:

Product and Processes

G R \ I ?\,
Y i -"J’fﬁa‘fr; ,*4;“ r’% Y %\ |
# 3 ¥ ; 1

‘ Philip Huffman
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Objectives

After this module, you will be able to answer:

= What?
= Definitions of software and weapons-related Software
= Why?
= Governing Criteria
= How?
= The development process practices
Deliverable artifacts at each stage
The review and qualification process
Safety-related software
The change control process

@ Sandia
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Software Development/Validation

*Software

*Design
*(SD)

*Software

*Test Plan
*(TK)

*Code /

*(AM)

=

*Testing

N\

qmpoadsul 9p0;)+

AR®A-

*Software

*Design
*(SD)

*Test
*Data

«(TK, TD)

MITAIY [euL e
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» National Security Quality Training (NQT) Classes HALT (Highly
Accelerated Life Testing) is a preventive method that uncovers
weaknesses in a hardware design early in development.

 HASS (Highly Accelerated Stress Screening) is a related
process used during production to identify product weaknesses
caused by changes in manufacturing processes or in the supply
chain. Applicable for NW and WFO teams.

NQT 510

@ Sandia
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NQT 650: Problem Solving Course

U.S. DEPARTMENT OF a
‘

)

-t

ENERGY Sandia

National

National Nuclear Security Administration

Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department of .
Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000. SAND No. 2013-xxxxP. DP. I_abo Orles
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— Describe the seven thinking elements of problem solving
— Explain the seven-step problem solving methodology

— Describe the importance of framing problems accurately and
concisely

— Recognize several analysis tools for identifying a true
problem

— Explain the importance of checking countermeasures
— Recognize the importance of problem communication

— Identify problems on the job which can benefit from this
methodology

— Describe the three levels of certification in the SNL Problem
Solving Program

— Recognize resources available to you for problem solving at

SNL
@ Sandia
National
Laboratories
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7 Thinking Elements
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NQT800: Preventing Supplier Quality Problems
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’ Goals of This Course

* Provide the knowledge necessary for you to
effectively manage supplier relationships within
Sandia’s Product Realization 6.X process

* Provide an environment where product engineers,
project leads, quality engineers and purchasing
personnel can learn how to work together to create
an effective Statement of Work

* Help you create an effective Statement of Work
(SOW) to reduce supplier quality issues on your
project

A Preventive Mind: Think about unintended consequences
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The Statement Of Work is Key

» Addresses possible risks at each stage of the process

* Ensures that all your requirements are accurately
communicated

« Ensures that you get what you paid for!

Decide to
Make or Buy

Validate Drafta
Statement
' Product of Work
Receive and Qualify
Inspect Product Supplier(s)
Statement

lier Ships Of Work Select
t?uct /] Supplier
Supplier Supplier
Inspects » Obtains
Product Material
Supplier
Manufactures
Product
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