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4 - Product Development

Category Purpose:

e Design a product to meet Group Nissan’s technical specifications
and requirements.

Activities:

4.1 Product and Process Design Review

4.2 Design Failure Mode and Effects Analysis

4.3 Identification and Development of Special Characteristics and Key features
4.4 Engineering Product Specifications / Drawing Study and Completion

4.5 Special Characteristics Management
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4 - Product Development

Timing:

Phase 1 Phase 2

Phase 4

4.1 Product and Process
Design Review

4.2 Design failure mode and
effects analysis

4.3 Identification and
Deployment of Special
Characteristics and Key
Features

4.4 Engineering Product
Specifications / Drawing
Study and Completion

4.5 Special Characteristics
Management
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4 - Product Development

4.1 Product and Process Design Review
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4 - Product Development
4.1 - Product and Process Design Review

Activity Purpose:

» Ensure that the Product and Process design and development
activities meet Nissan requirements.

» Identify any problems and implement countermeasures.

Notes:

» All suppliers shall conduct product and process design reviews.

» Suppliers may be required to participate in joint product and process
design reviews.
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4 - Product Development
4.1 - Product and Process Design Review

Output Documents & Submission Timing:

Phase 1> Phase 2> Phase 3> Phase 4> Phase 5>
L L L L

M| H M|H M| H MIH|L|M|H

Suppliers Internal
Design Review Record 313|133 |3(|3|3]|3]|3
(SIDRR)

Full Process DR Record
(FPDRR)

Quick DR Record
(QDRR)
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4 - Product Development
4.1 - Product and Process Design Review

Suppliers Internal Design Review

» What is the purpose of this process?
- To confirm that the product and process targets in each
phase of NPQP were achieved
— To confirm all issues/concerns have been resolved

» What is the output of the process?
- A record of actions, timing, responsibilities & agreements
identified during the design review process.

Specific items which must be covered during this process are detailed in
the DCI for the Suppliers Internal Design Review Record.
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4 - Product Development
4.1 - Product and Process Design Review

Nissan and Supplier Joint Design Reviews

» Nissan will identify the suppliers required to participate in a joint
product and process design review.

» These joint reviews will be either a "Full Process DR" or "Quick
DR".

> A Full Process Design Review is applied to the parts/systems
which newness is high.

> A Quick Design Review focuses only on what has changed.
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Concept of NPQP: Relationship between
innovation Level and NPQP Assessment Level

innovation Level NPQP Assessment Level

Full Process DR

’ B FMEA B
I FTA l IQA Tablel

First Adoption in the
world

First Adoption by Nissan

Etc.
New design based on M QU|Ck DR
conventional knowledge . DRBFM .
Design conforms to Etc.
standards and there is
experience in the
market. L

No changes in
Design/No change in
Circumstance.
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4 - Product Development

4.1 - Product and Process Design Review

Participate in Joint
Product & Process Design
Review with Group
Nissan

Implement & verify
countermeasures

Design Review
| - g
[0 Preparation
S | |(D-FMEA, FTA..)
-
wn
% Assessment
n f DR
ko 0
=

Supplier DR Record
Full Process DR Record

Quick DR Record

|

Update product
design documents

(D-FMEA, FTA...)
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4 - Product Development

4.2 Design Failure Mode and Effects Analysis
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4 - Product Development
4.2 - Design Failure Mode and Effects Analysis

Activity Purpose:

Identify potential design failure modes, their associated causes and
their effects.

Implement effective countermeasures to minimise the probability
of failure occurring.

Notes:

The supplier must consider recurrence prevention for historical
concerns (including by design changes) and customer satisfaction
targets on assemblies and sub-assemblies/components.

Significant system faults shall be analyzed using FTA (Fault Tree
Analysis) to identify all possible causes and implement
countermeasures for them.

The scope of this activity will be decided through discussion between
Nissan and suppliers.
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4 - Product Development
4.2 - Design Failure Mode and Effects Analysis

Output Documents & Submission Timing:

Phase 1> Phase 2> Phase 3> Phase 4>
L L L L

M | H H M | H M | H

System Structure

Diagram (SSD) &

Function Block Diagram 4

(FBD)

Design FMEA (DFMEA) 3

Fault Tree Analysis 4

(FTA)

Change List (CL) 4 41414444
DRBFM Work Sheet 4 4 141414 |4| 4
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4.2 - Design Failure Mode and Effects Analysis

[System configuration diagram.

e A diagram which system’s components with newness
are shown by layer.

Function block diagram/

e A diagram focused on the relation of the function in
system’s components.

e To extract the focused points of the function, failure
mode, design countermeasure in FMEA (Failure Mode
and Effects Analysis).

=>No specific format for these two, please follow Nissan
engineer’s instruction. NiIss AN
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4 - Product Development
4.2 - Design Failure Mode and Effects Analysis

Nissan Supplier

Design Prepare DFMEA, FTA and relevant documents
Specifications ;

Review the documents and
Identify Potential
Countermeasures

_ Update the
Review DFMEA & FTA

Prevention Implement
Activities Countermeasures

Confirm Countermeasure

Effectiveness Note: _
Implement design
countermeasures prior
to tooling release
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4 - Product Development
4.2 - Design Failure Mode and Effects Analysis

What happens if the activity is not carried out
correctly?

Failure to identify and action potential concerns at the correct
timing leads to:

» Increased potential to manufacture and deliver non-
conforming product.

> Failure to meet reliability and durability requirements

> Increased necessity to modify product design during
manufacturing process development

Failure to Achieve Customer Requirements

NISSAN
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NISSAN
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NPQP - CHANGES LIST

Project:

Doc Ref. No. /Ver:

Clarify changes and newness from base
design in advance of DRBFM

Safoty O Missan Impt & O Impt B ImpeC O oapL ABC-010-9 J Ver.2
432 Doc. Rev. Date: Apr 4th 2019
Reguiaton Y Droc. Origin Date: Apr 1st 2019
Supplier Name ABC Corporation Ltd. Supplier Code AD10 E-mail: taro@abe.com
Supplier Plant: Atsugi-Plant Author: A Taro Tel: +81-{0)146-270-KXXX
Part Name: Hood hinge Remark
Part Mo. : 654 XX WX
Design Note No T04322
i# Potion for performing & function
System’
Functional Portion/ Function Base Design New Design Etmrmsy Ty og Purpose of the Change Newness
P Clrcumstance
'art name
Hood -Popping up by Hood without mechanism for Hood with mechanism for —Strengthenedl Strength up against far input
input force fram pop-up function pop-up function hood inner reinforce 3
. force from actuator.
an actuator (G37 sedan) (G37 coupe) {shape & thickness)
-maving the hinge
fixing position to To make a part that receives 3
0¥ direction {--mm}) the force from actuator.
Hood -Connecting a Hood hinge without pop-up Hood hinge with pop-up -Adding the pop-up To improved pedestrian
Hinge hood to body mechanism mechanism mechanism protection performance.
with openable and (G37 sedan) (G37 coupe)
closable motions
-Popping up a hood Pop-up mechanism
4

TV ed eed /1 N
MOTOR CORPORATION

4.2 - Design Failure Mode and Effects Analysis
[Changes Listl] (Quick DR)



4.2 - Design Failure Mode and Effects Analysis
DRBFM Worksheet] (Quick DR)
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DRBFM worksheet
Cemgn Faraew Basad or Falura Moo

- changes

and decide countermeasures
through intensive discussion

Project Safety = Missan Impt A ImpL B « Impt C ¢ OBD Dac Ref. Na. / Wi
Regulation = Doc. Rev. Dah
=d Dac. Origin D
Supplier Nama: Supplier Code: E-mail
Supplier Plant: Author: Tel:
Part Mame: Rermark
Part Mo.
Design Note Mo,
rrrrrr tion Participan [ reepaation |
| Section | manage | ric
Desgn Section
Associated Se | ‘ |
e -
Concerns related to the change Actions taken to eliminate the concerns by
Syste
E chuynal ::rh o Changes in Design or [ New- Function System/Part Failure Potential Causes of the Concern/ Wehicle Level Failure Failure
P Circumstance ness Concerns that could cause Situation or Condition of the Customer Dissatisfaction Grade Design Test Manufacturing
Customer Dissatisfaction Occurrence
—
i
i baocky i f‘:'
i ik o Bl By b it o Ui i i Ly i S
”‘""_""“ This i kw6 v s b iyl b Wizt pina ::'I;__'I'l_""’ R [: hok s st _"I'\'L:’hf:”_'__
e e e Filkir Y b sl — -
Find concerns related to the
J

> DRBFM : Design Review Based on Failure Mode
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4 - Product Development

4.1 Product and Process Design Review

4.2 Design Failure Mode and Effects Analysis

4.3 Identification and Deployment of Special Characteristics and Key features
4.4 Engineering Product Specifications / Drawing Study and Completion

4.5 Special Characteristics Management
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4 - Product Development
4.3 - Identification and Deployment of Special Characteristics and Key Features

Activity Purpose :

* Determine all Special Characteristics and Key Features related to product.

* Determine the relationship between these characteristics and features and
the manufacturing processes.

* Conduct a comprehensive activity to ensure that all of these characteristics
and features are incorporated into the manufacturing process and are
controlled.

Note(s) :

* Special Characteristics are identified by Nissan. For Nissan, these include
Important A, B, C and OBD.

* Key Features are identified by both the supplier and Nissan.

* These are features that have a significant effect upon fit, function,
performance, reliability, appearance and serviceability and include all
features affecting type approval (homologation).

NISSAN
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4 - Product Development
4.3 - Identification and Deployment of Special Characteristics and Key Features

Output Documents & Submission Timing

Phase 1> Phase 2> Phase 3> Phase 4> Phase 5>
L L L L L

M|H M| H M| H M| H M| H

QA Table A 44| 4

QA Table B 4 14| 4

Special Characteristics
and Key Features 3|1 3|33
Diagram (SCKFD)
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4 - Product Development
4.3 - Identification and Deployment of Special Characteristics and Key Features

Special Characteristics and Key Features Diagram

It is used to document all Special Characteristics and
Key Features related to the product.

Drawing / CAD Inspection Control Plan
Report Process Flowchart
\ Work instructions

DFMEA / Special Characteristics

PFMEA / FTA & Key Features Diagram

Gauge Specification

QA table A/B

Capability Studies

NISSAN
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4.3 Identification and Deployment of Special Characteristics
and Key Features
I'Special Characteristics and Key Feature Diagram (SCKFD)/

ola?sgieNthat there are no inconsistencies in the product characteristics
ana-specifications /tolerances across all related documents.{(Special
Characteristivs antd Key Feature Diagram , inspection reports, etc.).

___——= ®OProduct Characteristic _ i
preeeee @ Select product characteristic ~&go—o~ rREersa

Par Mo,

=eeee. ——  from control plan and fill in

- -
the extracted characteristics. =t =T e | =&
- = Characteriatic [Tolerance | Freq of check )
et — : —
- 1B4mm/.5
Fee. Digtance i produsts
., e ~ Dvl Bl Fanal
— Imemie1.0
Diarneter = producis
Wner o WnifEal~ fnal
Diarnetar Aammi+-1.1 producis
[T Devl Eiall -~ Fanal
SO0rmiE1.0
DiEmiensson Flrl:ld ucis
Inimar Initeal~ final
48mmiz1.0
Dmensson prl:'d ucis
& [ PP material [|Mold nurnber: ABC | initial products/shif
Urethane , |
ety [[Mold number: 1234] Intial products/shif
Thickness of Lok vl Bl Fanal
urehane mateda Smmiz0.5 products
Width of wehane Initzal.~ fnal
10rmri£0.5
e producis
Inital.~ final
o
Smmitl.S pdeJC'IE
Initeal~ fnal
10mrED.5
products
Dvl Bl Fanal
Smmit0s
) producls
Tniteall~Tnal
° h " " f th 10mmiE0.S eoiucin
Devl Eiall -~ Fanal
SmmiL05
The "No" o e - e
- - - 10FMTED 5 [T
: products
- characteristics must be the
MEx0.5 Thiread gaupe
L]
| - same as the "No" in the Sl I
. i ingpection
TRFarTEec TOT e visal
B control plan and the
TORPaliDaec .
100% poka-yoke
ZkPaidiop pokey | 23
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4 - Product Development
4.3 - Identification and Deployment of Special Characteristics and Key Features

Use appropriate
Identify Special tools to determine
C Characteristics & suitable methods
2 Key Features related =% +5 ensure control Develop and
Q to the product : o complete QA table A/B
Q P of the identified
A characteristics and
features
QA table A/B
Special Characteristics and Key
Features Diagram
% Design
0 Specifications
Z
Review
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4 - Product Development

4.1 Product and Process Design Review

4.2 Design Failure Mode and Effects Analysis

4.3 Identification and Deployment of Special Characteristics and Key features
4.4 Engineering Product Specifications / Drawing Study and Completion

4.5 Special Characteristics Management

NISSAN
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4.4 - Engineering Product Specifications / Drawing Study and Completion

Activity Purpose:

> Design the product to achieve the requirements of Nissan
technical specifications

Key Points of Activity:

» To comply with homologation requirements and Nissan Engineering
Standards

NISSAN
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4.4 - Engineering Product Specifications / Drawing Study and Completion

Output Documents & Submission Timing

Phase 1> Phase 2> Phase 3> Phase 4> Phase 5>
L L L

M| H M| H MIH|L|M|H

Engineering Product
Specifications &
Drawings / CAD data

supplier 404|4a|a|ala4
Recommendations
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4.4 — Engineering Product Specifications / Drawing Study and Completion

Study and create Engineering
Product Specifications
3
= Apply .
a : Create Tooling
fact )
= menufactuing —— grawings/
n : : CAD data
into product design
Drawing / CAD Data
Supplier Recommendations

c
)
0
Z Design Analyze Issue the Design

Specifications the data Note(Approval)
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4 - Product Development
4.4 - Engineering Product Specifications / Drawing Study and Completion

Supplier Recommendations

Supplier must inform Nissan on its recommendations for the
use of the product. This covers :

» part in vehicle/powertrain location,
driver’s use,

transport, storage, packaging,
conditioning, de-conditioning,
handling, fitting on assembly line,
after-sale.

V V V V V
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4 - Product Development

4.5 Special Characteristics Management

NISSAN
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4 - Product Development
4.5 - Special Characteristics Management

Activity Purpose:

» Manage all aspects of the manufacturing processes associated with
Special Characteristics

Key Points of Activity:

» Management requirements for Special Characteristics shall be
incorporated into the Supplier Quality Management System

NISSAN
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4 - Product Development
4.5 - Special Characteristics Management

Output Documents & Submission Timing

Phase 1> Phase 2> Phase 3> Phase 4> Phase 5>
L{M{H|L|M|{H|L|M|H|L|M|H|L|M|H
Certificate of
certification (COC) / alalalalala
certificate of
Product(COP)

NISSAN
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4 - Product Development

4.5 - Special Characteristics Management

m Special Characteristic Symbol Mark

@ ®

®

Nissan

Q| @

S
R

Note : For new projects from NPQP2.0 onwards, A, B, C, and OBD will be used.

|dentification in
Title block of the drawing Body of the drawing (¢ 6-7mm) /
(p10-12mm) / Related documents (¢ 6 mm)

Cover Page (¢12mm)

Significance of the symbol

The symbol appears “n” times

n 1}15 -
&; 2
W LY i

Product with “n” safety special characteristics.

=N QL -

The symbols appear “n” times totally

The symbols appear “m” times totally

Product with “n” safety special characteristics and “m”
regulatory characteristic.

Note : In case a safety charactenstic is at the same time linked with
Regulatory Characteristics defined by both Renault/Nissan.

NISSAN
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4 - Product Development NISSAN
4.5 - Special Characteristics Management

Imp C, OBD will remain. Imp A/B remain as Nissan unique for a while.
(current model, new vehicle project already started.)

Important A Part / Area
A basic product/ part/ area necessary to maintain steering control, braking w

system or fuel system integrity

Important B Product/ Part / Area

N
A basic part/ area which must conform to safety regulations relating to \V)
occupant protection during and after a collision and the transmission of

information necessary for safe driving.

Important C Product/ Part / Area
A characteristics that is necessary for control of manufacturing variation to achieve@

customer satisfaction.

OBD (On-Board Diagnostics)
A product/ part/ area where variance from design specification may affect OBD
compliance with emissions regulations.

Regulatory
A product/ part/ area that is restricted by laws and regulations for a specific
country or region.

NISSAN
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4 - Product Development
4.5 - Special Characteristics Management

Certificate of certification (COC) / certificate of Product

Key Point:

» The Group Nissan purchased parts are under the responsibility of the
supplier for their own certification/conformity.

» The certificate of certification, the marking and the inspection record are
the evidence of the regulatory conformity of these parts. The supplier
shall provide these related materials to Group Nissan along with project
schedule.

» The supplier needs to report these elements to Group Nissan regularly
by the end of mass production.

Note :

» The control items and actions to comply with regulatory requirements
need to be fixed between Group Nissan and the supplier in phase 3 with
Supplier Test Plan and Report.

» The control items must be identified by an asterisk (*) in the
Control Plan an also identified on the Special Characteristics and Key
Features Diagram. NISSAN
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