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1. MHI Organization

1) MHI Organization

kY0 Shipbuilding & Ocean

Tokyo _ ]
Development Headquarters
1 Internal Audit Dept. | [Tokyo Power Systems
Headquarters
Tokyo
b | | Nuclear Energy Systems Nuclear Energy
Tokyo Headquarters v yratani | | Systems Engineering
B CSR Dept. Center K yamauchi
| Machinery & Steel Structures
Headquarters
President Tokyo — 2
K Tsukuda —|T°ky°Aerospaoe Headquarters ]
e Corporate
| Departments | | General Machinery & Special
Kanagawa Vehicle Headquarters
Tokyo | | Air-Conditioning & Refrigeration
Hsahnloat | Aichi Systems Headquarters
| Headquarters Hiroshima paper & Printing
| Machinery Div.
—{ Shiga  Machine Tool Div. I
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1. MHI Organization

2) Organization For Domestic Nuclear Business

Tokyo
Y.Uratani
Executive Vice President
<Example> Nuclear Energy Systems

Headquarters N.Miyakoshi

I: MHI General Manager
Nuclear Energy Systems
Quality & Safety
7 Management Dept.
Supplier Project Manager (NESQD)
‘ Procurement Control
Kobe Takasago Tokyo
A.Sawa A.Maekawa K.Yamauchi

General Manager General Manager General Manager
Kobe Shipyard & Takasago Nuclear Energy Systems

Machinery Works Machinery Works Engineering Center

(N-Center)
L iRtk y — h 4
Nuclear Fuel Center \ Electric |
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Reference

> ASME & ISO Certification, Personnel Qualification

ASME & |ISO Certification Personnel Qualification
KOBE KOBE
ASME N-Stamp 1974~ »Performance
TAKASAGO Demonstration Initiative (PDI)
ASME U-Stamp 1975 ~ >Qualified Data
KOBE Analyst(QDA) for ECT on
1S0-9001 1996 ~ PWR SG tubes

> Export Experience

Reactor Vessel and
RV Closure Head

15 Plants (U.S.A)

2 Plants (China)

3 Plants (Sweden)

3 Plants (U.S.A)

1 Plant (England)

3 Plants (Belgium)

2 Plants (France)

4 Plants (Spain, Taiwan, Slovenia)

Steam Generator and Parts

Main Turbine
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Quallty Assurance Background !
Nuclear Component Export Experlence (1/3) é
Narth America
. Plant Apphcable Standard / ASME Stamp Delivery
Reactor Vessel | Surry #2 . ) ASME Sec. lit/ NPT, .2003 ]
Closure Head Kewaunee . ' ASME Sec. il /NPT | 2004 -~ I
Farley Unit #1 .. ASME Sec. lli / NPT ] 2004 | Lif
Farley Unit #2 'ASME Sec. 1l / NPT 2005 -
H. B. Robinson ASME Sec. Il / NPT : 2005
Millstone #2 ASME Sec. lll / NPT _2005
Point Beach #1 ) ASME Sec. lll / NPT 2005
Point Beach #2 ASME Sec. lll /NPT . 2004
Prairlé Isfdnd #2 - - ASME Sec. Ill / NPT . 2005
‘Prairle Island #1 1 . ASME Sec. Ill / NPT A 2006
Fort Calhoun ASME Sec. ll /NPT . 2006
South Texas #1 ASME Sec. lll / NPT ) (2009),
South Texas #2 ASME Sec. lll / NPT (2010)
San Onofre #2 ) ASME Sec. 1l / NPT {2011)
San Onofre #3 ASME Sec. il / NPT (2012).
gontainment | Laguna Verde #1 (MEXICO) ASME Sec. Il - 1981
Pressurizer Fort Calhoun ASME Sec. lll / N L . 2006 .
Steam Generator | Fort Calhoun - ASME Sec. lll/N __2006
San Onofre #2 ASME Sec. lll/N {2008)
San Onofre #3 ASME Sec. lll /N (2009)
Main Turbine | Laguna Verde #1 (MEXICO) -1 1975
Laguna Verde #2 (MEXICO) -/ - 1976
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Quality Assurance Background

Nuclear Component Export Experience (2/3)

Europe
Plant Applicable Standard /ASME Stamp Delivery
Reactor Vessel | Olkiluoto #3 (FINLAND) " RCC-MEN/- (2006)
Ringhals #2 (SWEDEN) ASME Sec. Il / - 1996
gf::::; ::::" Ringhals #3 (SWEDEN) ASME Sec. lll / - 2004
Ringhals #4 (SWEDEN) ASME Sec. il / - 2005
Tihange #1 (BELGIUM) ASME Sec. il / - 1995
Tihange #2 (BELGIUM) ASME Sec. lil / - 2001
Steam Generator | Doel #2 (BELGIUM) ASME Sec. lll / - 2004
Unit F (FRANCE) RCC-M /- (2008)
Unit G (FRANCE) RCC-M/ - (2008)
?:‘:e";ﬁ:::"‘" Sizewell (England) ASME Sec. Ill | NPT 1986
Vandellos #2 (SPAIN) -l 1999
Main Turbine
Krsko (SLOVENIA) wls 2006

IES, LTD.
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Quality Assurance Background

Nuclear Component Export Experience (3/3)

Asia
Plant Applicable Standard /ASME Stamp Delivery
Qinshan | (CHINA) ASME Sec.lll /- 1986
Reactor Vessel
Qinshan Il #1 (CHINA) ASME Sec. lll / - 1999
Under
Reactor V KEDO #1(KOREA) ASME Sec. lll/ NPT Suspension
Closure Head Under
KEDO #2 (KOREA) ASME Sec. lll / NPT Suspension
Qinshan Il #1 (CHINA) ASME Sec. lll/ - 1999
Reactor Coolant | Qinshan Il #2 (CHINA) ASME Sec. Il / - 2001
Pump Qinshan Il #3 (CHINA) ASME Sec. lll + RCC-M/ - (2009)
Qinshan Il #4 (CHINA) ASME Sec. lll + RCC-M/ - (2010)
Taiwan 4th Nuclear Power
Station #1 (TAIWAN) i (2008)
Main Turbine Teles it Nicar s
aiwan uclear Power
Station #2 (TAIWAN) 4 (2006)

ES, LTD.

UAP-HF-06025-9




1. MHI Organization
3) Relationship of Codes & Standards

]

2

e

= ] 10 CFR50 it 10 CFR50

E| |MIL-Q-9858 11 "app o APP.B
3 ('59) i (‘67) E(‘70)

w ! | ASME-Sec.lll L g « « ASME-Sec. Il

§ E APP.IX i » » ) NCA-4000 b
- e

ﬁ E E i""" 'AEA ( 'AEA R R
& : 5 : 50-C-QA ? 50-C/SG-Q ;
= i ! i (78) T (96) E

o s 3 e J1s0 9001 | [E8e0] |
@ | ! -1987 | -2000 e
= i a ; ;

. E | JEA Guideline JEA Guideline JEA Guideline JEA Code

5 Sk ! *14101-1972 [ 1 4101-1981 [ 1 4101-2000 4111-2003

- : H
——  Japan Electric Association E ——
l —— Based on

----- Reference
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1. MHI Organization
4) Organization for US-APWR in DC Application

Tokyo
[ ] Y.Uratani
. Executive Vice President
Washington D.C. Nuclear Energy Systems Jaiid
Hinote Headquarters (NESHQ) N.Miyakoshi
Prﬁs Idont General Manager
Nuclear Energy Systems
MHI Nuclear Energy Tokyo Quality & Safety

5 Systems (MNES) i Management Dept.

3 MHI Representative in U.S. General Manager sNESRD)

£ APWR Promoting Dept.

=3 (APPD)

o

Tokyo |
K.Yamauchi
General Manager
Nuclear Energy Systems
Engineering Center

. ] (N-Center) ‘ Procurement Control
S

5 I

S

&

b SUNS— S— -

£ ~ Mitsubishi Takasago R&D

2 _ Nuclear Fuel Cenitst
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1. MHI Organization

5) Organization of N-Center

K.Yamauchi
General Manager
Nuclear Energy Systems

Engineering Center

Y.Komano M.Toyama R.Terada R.Ohshima
General Manager General Manager General Manager Group Manager
Reactor Core Reactor Safety Water Reactor Planning &
Engineering Dept. Engineering Dept. Engineering Dept. Administration Group
Basic Design of Safety Analysis Basic Design of
Fuel & Core System, I&C,and
Plant
ES, LTD. UAP-HF-06025-12

1. MHI Organization
6-1) Responsibility of APPD

» APWR Promoting Dept. Manager is responsible for :
a. Management of engineering and licensing activities relating to the
Design Certification.

b. Control of the interface between internal and external
organization.

c. Overseeing project schedule and resolving pending issues.

d. Establishing US-APWR concept design.

e. Reviewing design documents prepared by design departments.
f

Participating in design verification conducted by design
departments.

g. Final approval of DCD and Topical Report for submittal.

UAP-HF-06025-13




1. MHI Orgamzatlon

6- 2) ResponS|b|I|ty of NESQD

» General Manager of Nuclear Energy Systems Quality |
and Safety Management Dept. is responsible for : 1

Establishing and maintaining the QA Program.

Evaluating compliance to the QA program.

Data acquisition and analysis of non-conformances.

a o T ®

Reporting significant quality matters to Executive Vice
President of Nuclear Energy Systems Headquarters.

o

Establishing hold points in design stage.

Reporting significant QA problems to Executive Vice
President of NESHQ.

UAP-HF-06025-14

1 MHI Orgamzatlon
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6-3) ResponS|b|I|ty of N-Center

» General Manager of Nuclear Energy Sysfems
Engineering Center is responsible for :

a. Basic design of fuel & core, safety analysis, and basic
design of system, I&C, and plant

b. Preparation of DCD/TR

UAP-HF-06025-15
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6-4) Responlblllty of MNES

> The President of MHI Nuclear Energy Systems is
responsible for :

a. Washington D.C. representation of MHI Tokyo concerning
DC application.

UAP-HF-06025-16
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2.QA Policy for DC Application
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2. QA Policy for DC Application
1) Scope of QAP

» SRP section 17.5 allows QAP to be submitted for
both DC and COL, or separately.

> MHI has established QAP for DC Application.

DC COL

" Schedule

|
I Application | QAP i |

L MITSUBISHI HEAVY INDUSTRIES, LTD. UAP-HF-06025-18

2. QA Policy for DC Application
2) Conformity to 10 CFR Part 50 App.B
QA Requirements Applicablo Remarks (MHI QAP on US-APWR)
1.|Organization v
2.|QA Program v
3.|Design Control v
4.|Procurement Document Control v
5.|Instructions, Procedures and Drawings v
6.|Document Control v
7. (s:gntrol of Purchased Materials, Items and v - At DC stage this adafelies to services
rvices such as analysis st
8. [Identification and Control of ltems and Materials
" 9.|Control of Special Processes . Not Applicable (NUREG-0800 17.5)
10.|Inspection v - 'gr'%fsfggﬁ:&héi applies to inspections
11.|Test Control v - At DC stage this applies to qualification
tests
“ 12.|Control of Measuring and Test Equipment v
13.[Handling, Storage and Shipping %
14.|Inspection, Test and Operating status . Not Applicable (NUREG-0800 17.5)
15.[Control of Nonconforming ltems v
16.|Corrective Action v
17.|QA Records v
18.|Audit v v:Comply -:N/A
WES LTD. UAP-HF-06025-19




2. QA Policy for DC Application
3) Structure of QA Documents on US-APWR Project

QA Program for US-APWR |

N-Center QA Manual

v Document Control

v Design Control

v Design Interface Control

v Design Verification Control@

v Computer Software Control

v’ Qualification Procedure of personnel
responsible for management of the
implementation of the QAP

¥' Procurement Control

v Control of Nonconformance

v Corrective Action

v Control of QA Record @

v Audits  etc.

LEVEL 1
QA Program

Standards & Pr
in each Dept

Dept. / Sec. Standards & Procedures
v Control of Computer Software Code
and Verification Control
v’ Qualification & Certification
Procedure of Lead Auditor
v Auditor Qualification Procedure, etc

L MITSUBISHI HEAVY INDUSTRIES, LTD. UAP-HF-06025-20

3.QA Commitments

| ES, LTD. UAP-HF-06025-21
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QA Commitments (1)

QA program complies with :

> 10 CFR 50 Appendix B and the additional guidance 1!
of Standard Review Plan NUREG-800 Section 17.5 |

» ASME NQA-1-1994

v" PART |, including supplements with
clarifications and exceptions proposed by NEI

v" PART Il Subpart 2.7 “Quality Assurance
Requirements of Computer Software for Nuclear
Facility Applications”

AV-Y_INDUSTRIES, LTD. UAP-HF-06025-22

3 QA CommitTents (2)

S e

e RS

QA program will include :

» Quality Assurance Requirements for non-safety related
regulated events in accordance with regulatory guidance

ATWS G.L. 85-06
Station Blackout R.G. 1.155
Fire Protection R.G. 1.189

> Quality Group Classifications and Standards for Water-
Steam- and Radioactive-Waste-Containing components of
Nuclear Power Plants R.G. 1.26

> Seismic Design Classification R.G. 1.29

> Requirements for managing QA records in electronic mode per
G.L. 88-18 Optical Discs, RIS 2000-18
NIRMA Technical Guides 11-1998, 15-1998,

16-1998, 21-1998
IBISHI-HEAVY-INDUSTRIES, LTD. UAP-HF-06025-23




4. Quality Assurance
in Design Stage

ES, LTD. UAP-HF-06025-24

4. Quality Assurance in Design Stage
1) Process Chart Over DCD/ TR Application Stage

% 'g - [ Establish Detailed Test Plan
il 3 [Review/ Approve Design Document _____J* Porform Test
Document the Test Results
1 Approve Test Result
o Dccumentton Process | P Lo
2
-
»n
[+ 4
= Design Review Board 4
o
Q
(=]

l Document Control/Quality Assurance Records/Internal Audit/Control of Nonconforming Items/Corrective Action |

ES, LTD. UAP-HF-06025-25




4. Quality Assurance in Design Stage
2) QA Role Defined in QA Program

1. Establishing and maintaining QA program for US-APWR
Conducting internal audit and follow up

3. Personnel Qualification (Auditor, Lead Auditor, QA Personnel
engaged in US-APWR)

4. Reviewing design personnel qualification results

5. Reviewing standards and procedures in design stage

6. Reviewing design documents including purchase specification

7. Assessment of suppliers

8. Control of nonconformances and directing corrective action

9. Identifying and reporting significant problems directly to

Executive Vice President
10. Conducting periodic management review

UAP-HF-06025-26

4. Quality Assurance in Design Stage

Reviewed by NESQD!

3) Design Control Process
1
(Procedure) !
i
1
1 / Assign Work /__.{ Design Plan Document
l/ - ; M
. « Personnel
1 * Schedule
: * ltem etc.
Design Control | Collectionof  / Data
|;’.l'olt:edlm'ﬂ g H Design Input _/
sign Inpu i :
[Deslgn Process] ! 1 Confirmation
Design Verification| | for US-APWR : :
focectire ! T : Takasago| :
i Design Activity Audit : | N-Center | | R&Dg
! Analysis etc. : "|_Center_|:
I & : 1 .
! Design Verification : : [Qualification i
i Selection of DV method /\Aé’ﬂ:f.:zg'ﬁy I : Test :
: - Design Review S = __Reports ;
1 - Alternate Calculation R é
: - Qualification Test
"
1
1
1
1
1
!

] Design Output Drawing, Design Document, etc
1 Document
/ Approve / Review
v

ES, LTD. UAP-HF-06025-27




4. Quality Assurance in Design Stage

4) Qualification Test

1
(Procedure) ! onsible Design Si 90 R&D C
i
- QA e
Procurement : Requirement QA Wanual
Control H
Procedure 1 ._. QA Organization
1
:
1
i Purchase Order [*—7 Review J— Detail Test Plan
! Test Plan | Procedure
, Approve * Personnel
' = * Equipment
! Witness
: S
| Inspection
: Test Report
! T
i / Review, Approve /
1
+
ﬁ :
3 Fest Bapiy
{ Reviewed by NESQD:
. Report
: 1]
] / Authorize /
ES, LTD. UAP-HF-06025-28

4. Quality Assurance in Design Stage

(Procedure)

QA Requirement
to Supplier

5) Procurement Control

Vender Qualification

Procurement

Purchase Spec.

QA Requirement

I Control Procedure

| DWG.,Code, etc. J

- NESQD

10CFR50 App.B
10CFR21

Requirements ! QA Manual I

4. Survey P*‘/ Implementation 7

ﬁ Qualify 7

Review

LB

Reviewed by NESQD

/ Audit / inspection

Notify in case of conflict with 10CFR21
£\

As required Design / Test

i

O-

" (APPD)

7
Nonconformance

Receiving Inspection
ES, LTD.
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4. Quality Assurance in Design Stage

6) Nonconformance Control & Corrective Action

Nonconformance
Report

D:sposmon /
Correction

Complete ‘
| Nonconformance

Report

In case of significant
Nonconformance

Analyze NC
R D

*Non-conformance

with procedures

and specifications

: *Failures or
When Incidents during
Nonconformance testing
recurs \ J
Root Cause

Analysis

Corrective Action
Request

Investigate
applicability
to Other Area

¥

Action to

Prevent from Recurrence

ES, LTD.

Corrective Action
(if necessary)

UAP-HF-06025-30

4. Quality Assurance in Design Stage

7) Record Control

*‘NQA-1

| AP/

*G.L.88-18

*NIRMA
(TG11,15,16,21)

" | Procedures

1:Classification
of Records

(permanent)
(nonpermanent)

2:Requirement
for Record
Retention

3:Record Audits

ES, LTD.

~ APPD  Section &

. Design Documents
Retention *Document List
Plan *Document No. with
(DCD/TR) Revision

—————

*Control of Media
Records Conversion

*Control of Record
Retention

UAP-HF-06025-31




4. Quality Assurance in Design Stage

8) Document Control

riginating Secti
/ Prepare Document /
T Review Request
3 Review & Comment /
v Comment L
g Affected matters
/ Reconciliation
.
Document
By other engineer
Approval ; -
Confirmation of
Document [ Parameters Affected
Issue
L If affected
Revise/Prepare the
Corresponding Document
Document

Document control process is repeated s
ES, LTD. UAP-HF-06025-32

5.Format & Contents of the QA
Topical Report

ES, LTD. UAP-HF-06025-33
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5. Format & Contents of the QA Topical Report

Ao

Format : MHI US-APWR QA program description is
similar to the template developed by NELI.

Content : Address Appendix B & the draft standard
review plan NUREG-800 Section 17.5

UAP-HF-06025-34
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6.Current Status & Future
Activities
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6. Current Status & Future Activities

> Current status & future activities

v'US-APWR design is ongoing and utilizes
Japanese APWR experience.

v'QA Topical Report is scheduled to be submitted
January 2007.

v'MNES and MHI are available to meet with NRC to
discuss and resolve questions.

UAP-HF-06025-36
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End

INDUSTRIES, LTD. UAP-HF-06025-37




