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1. Context
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1. Context

Due to the evolution of
omponent suppliers for nuclear
power plant, EDF adapts his
anufacturing monitoring to keep
nigh quality of his procurements

\ficulty to perform in

hop inspection

ome suppliers do not allow inspector to
ttend to specific manufacturing steps

PARTS manufacture

Documents Confidentiality _ _
without EDF surveillance

Documentation not available
for EDF review

Suppliers do not
documentation

share  manufacturing

Solution is to find a a

lternative approach to EDF manufacturing surveillance

€DF
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2. Purpose

rovide components with high
quality level to avoid defect
during operating phases

RENCH LAW “Arrété INB”
7/02/12

hat requires the operator to exercise on its
uppliers monitoring to ensure that the
perations they perform meet the
equirements defined

QUALITY INSURANCE On
parts ordered

Give to EDF an assurance of the conformity
of the ordered product with the technical and
quality requirements specified in the contract.

FEEDBACK For
improvem ent

To provide the elements of feedback
for improving the technical doctrine
and / or the doctrine of supervision
and inspection of achievements.

Those Elements allow to build EDF Manufacturing Monitoring Doctrine

€DF
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3. EDF Manufacturing survelllance doctrine

Manufacturing ’P/! In shop

%} documentation . .
@ inspection

RN surveillance

QRA List

Follow up documents
Manufacturing documents
Tests & control documents

=

Delivery __ -

High number of documents
reviewed - hold point or notification © EDF 2018
point in manufacturing processes .

< eDF

*QRA :Quality Related Activities
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4. Alternative approach based in work done by EPRI

Procurement of diesel engine power components

15t Step — Demonstration of the commercial grade

EDF requirements

Supplier requirements

EDF
requirements
move to
supplier
requirements

© EDF 2018
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4. Alternative approach based in work done by EPRI

Procurement of diesel engine power components

24 Step — Identification of critical characteristics with acceptance criteria

/ v Conrod 1 - Part reference \
— 2 — Chemical Composition

7

3 - Rm, Rpo,2, E, A% (Room temp & op.
temp)

Property of form,
integrity,
performance

4 — impact strength (20°C)
5 - Hardness

ensuring - Surface defects

compliance with
specifications

6

7 - Volumique defects
8 - Dimensional

9 - Roughness

10 - Mass

11 - Oil supply channels /
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4. Alternative approach based in work done by EPRI

Procurement of diesel engine power components

3"d Step — Choice of verification method for critical characteristics

* Method 1 - ¢ Method 2-
T Special Tests and . S Commercial-grade
Verification inspections . survey
Method
5 - Assessment of a
1 - Part reference Meéthode 1 - Examination of supplier on his
. o duct: ity to control
2 — Chemical Composition Méthode 1 s::i\,l;,ys o E:iit]‘::I ‘c’hzr';ﬂ" °
_Non destructive - Control referenced
3-Rm, Rpo.2, E, A% (Room temp & op. Méthode 1 and destructive i
tests Control of the
temp) | reference of parts
4 - impact strength (20°C) Méthode 1
S - Hardness Méthode 1
6 - Surface defects Méthode 1 - Item/supplier
performance record
7 - Volumique defects Méthode 1
EDF standard
8 - Dimensional Méthode 1 ou 2 surveillance
SO Son e Method 3 — In Method 4 —
9 - Roughness Méthode 1 shop inspection Item/supplier
10 - Mass Méthode 1 during ) performance
manufacturing record
11 - Oil supply channels Méthode 1 J

€DF © EDF 2018




4. Alternative approach based in work done by EPRI

Procurement of diesel engine power components

4th Step — Define type of tests and inspection

v’ Method 2
- Audit of metrological function
- Inspection of dimensional control

U Dimensional case

v’ Method 1
- Dimensional control perform by inspectors

© EDF 2018
€DF
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4. Alternative approach based in work done by EPRI

Procurement of diesel engine power components — Conrod results

CONNECTING ROD SHAFT — TENSILE TEST

Place: Wartsila Italia S.p.A., Trieste
Inspections Date: | 13/12/2016

Drawing Ref.: 107188547 rev. b
107188549 rev. b

INSPECTED PIECES
Rm [MPa Re [MPa] A %] Z[%
Seitalin. min. 850 min. 600 s — Rexilf
60571 1257 837 15 64 CONFORM
60579 1195 791 16 64 CONFORM
6057-15 1171 831 i5 3 CONFORM
605722 1182 760 16 2 CONFORM
605730 1210 792 14 3] CONFORM
605736 1182 §30 16 & CONFORM
605739 1238 837 15 58 CONFORM

CONNECTING ROD SHAFT — CHEMICAL COMPOSITION
Place: Wartsila Italia S.p.A., Trieste
& i Drawing Ref.: 107188547 rev. b

Inspections Date: | 13/12/2016 g

L 107188549 rev. b

INSPECTED PIECES
Cl%| | Si|%l | Mnl%l | P[%] | S(%l | Cri%l | _Mo[%] N %]

Serial No. 515~ 01 | max. 0,40 | 0,50 - 090 | max. 0,025 | max. 0,035 | 150 1.80 | 0,25-035 [ Td0-170] Result
6057-1 020 0,28 071 0,009 0,002 164 028 1,68 | Conform
60579 0.20 0,27 0,68 0,009 0,002 1,59 0,26 1,62 | Conform
6057-15 0,20 0,27 0,70 0,009 0,002 1,63 0,28 1,67 Conform
6057-22 021 0,28 0,70 0,010 0,002 1,63 0.28 1,67 | Conform
6057-30 0,21 0,28 0,71 0,009 0,002 1,65 0,28 1,70 Conform
6057-36 021 0.28 0,71 0,010 0,002 1.62 028 168 | Conform
6057-39 021 027 0,70 0,010 0,002 1,62 028 1,67 | Conform
TEST EQUIPMENT: OPTICAL EMISSION SPECTROSCOPE I SERIAL NO: I 14008406
MODEL: AMETEK SPECTROMAXX LMM06 (BT VERSION) EXPIRING DATE: 03/2017

TEST EQUIPMENT: TENSILE TEST MACHINE | SERIAL NO: I Vo913

CONNECTING ROD SHAFT - IMPACT TEST
Place: Wartsila Italia S.p.A., Trieste
Inspections Date: | 13/12/2016 l DiawingRek: Ilg;lll :88;‘; :: :
INSPECTED PIECES
KV [J]
Serial No. Specimen 1 Specimen 2 Specimen 3 AVERAGE Result
min. 40*0,7 min. 40%0,7 min. 40*0,7 min. 40
6057-1 62 60 72 65 Conform
6057-9 88 64 70 74 Conform
6057-15 98 66 80 81 Conform
6057-22 56 68 66 63 Conform
6057-30 74 62 58 65 Conform
6057-36 84 70 76 77 Conform
6057-39 70 80 72 74 Conform
TEST EQUIPMENT: IMPACT TESTER | SERIAL NO: | 7705 / RS-7705
MODEL: METROCOM EXPIRING DATE:

MODEL: GALDABINI QUASAR 250 EXPIRING DATE:

CONNECTING ROD SHAFT DIMENSIONAL MEASUREMENT
Place: [Mantovani S.p.A., Gussago
Inspections Date: | 20/102016 [ Drawing Ref.: 107188547 rev b
1 B
i
2 N
11
J.9
N
4! |— ®
Serial No. | Batch No. Dimensions [mm] Result
A B F G (0.03)
275g6 | 851202 | 4587 | GI | G2 | G3 | G4
6057-1 : 74,982 | 851,001 | 45,025 | 0,008 | 0,007 | 0,020 | 0,018 | Conform
6057-9 +1 74,970 851,08 45,025 | 0,018 0,002 | Conform
6057-15 + 74,972 851,07 | 45,021 ,006 | 0,011 | Conform
6057-22 9+24 74,965 096 45,022 ,018 | 0,008 | Conform
6057-30 - 274,990 1037 | 45,016 | 0,008 | 0,007 | 0,003 | 0,017 | (*), Conform
6057-36 +! 274,980 ,086 | 45,025 | 0,005 | 0,009 0,002 | 0,011 | Conform
6057-39 74 274,974 851,102 | 45,021 [ 0,003 | 0,004 | 0,014 | 0,014 [ Conform




4. Alternative approach based in work done by EPRI

Procurement of diesel engine power components — Conrod results

CONNECTING ROD SHAFT - MAGNETIC PARTICLE TESTING CONNECTING ROD SHAFT - ULTRASONIC TEST
Place: Wartsila Italia S.p.A., Trieste Place: Wartsila Italia S.p.A., Trieste
Drawing Ref.: 107188547 rev. b Drawing Ref.: 107188547 rev. b
Inspections Date: | 28/11/2016 l 107188549 rev. b Inspections Date: |25 - 28/12/2016 107188549 rev. b
INSPECTED PIECES DBAE213529
INSPECTED PIECES
Serial No. Analysed Surface Result
e T S Serial No. Analysed Surface Result
6057-9 100% Conform Zg:;'; 100% Conform
6057-15 100% Conform 6057:” 100% Conform
605722 100% Conform 100% Conform
6057-22 100% Conform
6057-30 100% Conform o
7-30 100% Conform
6057-36 100% Conform 05736 100% Conform
6057-39 100% Conform 6057-39 100% Conform
TEST EQUIPMENT: MAGNETIC BENCH [ SERIAL NO: | 177 TEST EQUIPMENT: OLYMPUS OMNISCAN MX-2 SERIAL NO: | OMNI2-101098
MODEL: MAGISCOP CEM 2600-1 EXPIRING DATE: 1172017 COUPLING MEDIUM: VANGUARD SNW 220 STANDARD EN10228-3

CONNECTING ROD SHAFT — HARDNESS

CONNECTING ROD SHAI [ = ROUGHNESS Place: Wartsila Italia S.p.A., Trieste
Place: Wartsila Italia S.p.A., Trieste | Inspections Date: | 15/1212016 I Drawing Ref.: :g;’:;g::; r“:“;:
Drawing Ref.: 107188547 rev. b -
Inspections Date: | 14/12/2016 107188549 rev. b INSPECTED PIECES
Foot Shaft Spherical Head
Hardness [HB | Hardness [HB HVI
Ra [pm] Serial No. 10/3000/30] 10/3000/30] Distance from Result
Serial No. Shaft Radius Spherical head Result min. 250 min. 250 surface [mm] | 700-800 at surface
max. 1,6 max. 0,8 max. 0,2 z ‘ 640 at 20,5 mm
6057 -1 0,5 0,5 0,1 Conform 0,1 765
6057 -9 1,0 0,5 0,1 Conform 0,5 753
605715 07 04 0,1 Conform 6057-1 364 387 L2 Bl Conform
15 710
605722 0,5 04 0.1 Confmn 20 028
605730 0,7 03 0.1 Conform 25 535
6057 - 36 08 04 0,1 Conform 0.1 757
605739 0,6 0.3 0,1 Conform 05 755
60579 340 364 L i Conform
MEASUREMENT INSTRUMENT: ROUGHNESS MEAS INSTRUMENT [ SERIAL NO: ] RA-2029 15 701
MODEL: MARSURF M 300 EXPIRING DATE : 01/07/2017 2,0 601
5
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4. Alternative approach based in work done by EPRI

Procurement of diesel engine power components — Conrod results

Equipement : Corps de bielle / Con rod shaft

l Référence / Reference : 107188547200

Specification : 107188549 N° de série / Serial number : &5 - |
Requis | Requis Cerificat N° rapport
N°® Caractéristique critique wIT EDF Essai CGD Destructif | Realisépar | WGLS Report N° Visa Visa Visa
op. Critical characterictic wIT EDF CGD tost o i by | WGLS Labo Wartsila EDF
request | Request certificate St CGD
Spectrométre a -
1 Analyse chimigue Qui Oui émission optique Oui Wit Oui AR D b,
Chemical analyses Yes | vYes optical emission Yes Yes G0 -CH-4L9
spectrometer _
, [Resistance a1a traction Oui | Oui | Essaidetraction | Oui wr | ov PoIRiod)
Tensile strength Yes | Yes Tensile test Yes Yes (LD DU
Essai Charpy KV a t* bBsEo o
3 Résilience Oui Oui ambiante Oui wIT Oui g N
impact test Yes | Yes | CharpytestkVroom | Yes Yes Ced-tHay
temperature
<
4 |Controle gimensionnel oui | Oui Mesure 30 Non | ovani| OY etnady
Dimensional ement Yes | Yes | 30measurement No Yes (GO OG-0
5 Magnétoscopie (surface) QOui Oui ma::é';‘;g:opie Non wIT Oui PERSUIY)
Magnetic (surface) control Yes Yes | Magnetic testbench | MO Yes &> Ay
& |Testear ultrason (volume) Oui Oui Essai par ultrason Non e Oui = {"‘j
Ultrasonic {volume) Test Yes Yes Ultrasonic test No Yes [Ca-vi~
Rugosité oul | oui |Rusosimétre/visuel | o, Non Bhs~y "l
7 " Ye Ye Roughness meter / N wIT N P2
Roughness es es il o o od -6 A
HB - HRC selon |a zone| Nestopl13)
8 Dureté Oui Oui {profil) Oui WIT Oui
Hardness Yes | Yes | HB-HRCdepending | Yes Yes GEESN
on area (profile)

© EDF 2018 _
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4, AIternatwe approach based in work done by EPRI

Overview of the approach

— ‘ Critical
Manufacturing characteristics

verification

Commercial Grade

’ Lt demonstration
l \ 1 . i © EDF 2018

Critical characteristics
Identification
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5. Potentials Components
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eDF Parts subject to RCC-M & RCC-E Code Parts subject to EN, ISO, API or other stagdards
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6. Summary

Manufacturing /—“’//

documentation _In shop :
i inspection A
\@ surveillance QA

Manufacturing documents
Tests & control documents

ge” )

Delivery _ -

Contract
5

v" Standard Doctrine

*€DF

v' Alternative to standard Doctrine

~ Critical =
characteristics

verification

Manufacturing

Commercial Grade
demonstration

K% ‘{\ Critical characteristics
Identification © EDF 2018
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