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QA System of FANP Technical Center
- Quality Management Manual (QMM)

> framework for the QA system of the Technical Center

> identical to the QMMs of the business sectors Services,
Projects & Engineering except Organization and Processes

.
> contains o
. . Realization Processes
. O rg a n Izatl O n a I Stru Ct u re . Development of new products and technical processes ( R&D)
) | Analyse needs and perform development >
re S po n S I b I I Itl e S «  Acquisition and offers
| Prepare an offer, negotiate the contract >
Produe
Customer «  Project management and order processing §
et | Mo > ||
B process charts of the .
| Perform design, perform ing work, perfol m ion, perform on site activities >
>

Technical Center T

| Perform after sales activities

W description of the
main processes

> regular indoctrination, e.g. during department meetings
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QA System of FANP Technical Center
- QA Certificates

\ |
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QA for External Vessel Cooling Test
- Organizational Structure

SWR 1000 - Project Manager (SPM) s hierachical connect
Brettschuh, W. == == == functional connectic

SWR 1000 - Test Coordinator (SPC)
Dr. Meseth, J.

Codes and Standards Consultant (CSC)
Kleinert, K.-P.

Calibration Laboratory Mechanical (TGM-KMS)
Assmann, H.-D., Loeslein, R.

Test Laboratory Manager TGT1 (THM) Test Laboratory Manager TGT3 (Th)

Dr. Schmidt, H. Schaefer, H.

Calibration Laboratory Electrical (SGD-KMS) | QM Correspondent TC Germany (TCQG) | |

Ebersberger, A., Proyer, J. Schmidt, G.

Dr. Schmidt, H. Roedel, .

I I

Project Manager Ex-Yessel Cooling Test (PM) | | Project Manager Vent Pipe & Quencher Test (PM)
| I
| |

Test Laboratory QM Engineer (TQE) Test Laboratory QM Engineer (TQE)
Roessner,R. Klotz, H.-J.

Test Lead Engineer Ex-Vessel Cooling Test (TLE) Test Lead Engineer Vent Pipe & Quencher Test (TLE)
Herbst, 0. Wich, ., Dr. Fleiss, R.

Test Engineer Vent Pipe & Quencher Test (TE)
Roedel, M., Dr. Fleiss,R.

Test Engineer Ex-Vessel Cooling Test (TE)
Klemm, L.

A
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QA for External Vessel Cooling Test
- Quality Assurance Plan (QAP)

Mational standards and regulations

International codes and standards I

M = — Jomwme:  Toom |

| A | Quality Assurance Plan FRov.: A CORPORATEQN DIRECTIVES ’ .
FRAMATOME ANP Preparedby:  TGT R&D Dept. QM Directives
Twe | "' — . — Y — e — i — — —. -

SWR 1000, Ex-Vessel Cooling Test, Vent Pipe Test and Quencher Test

I
ey —— ey — |
zex101  |AQA ‘ | ‘ ‘ CUSTOMER I
Pages: 17 Appendices: 5 CONTRACT I '
Handling Instructions: RESTRICTED i =
Table of Contents l IMPLEMENTING PROCEDURES l
0 General. [ QM COMMON PROCEDURES :
1 Quality System l DESCRIPTION OF MAIN PROCESSES l
2 Management ReSpONSIDIY .......coerweriseeessscsssssisssmiasimssenn i i
3 Resource Management ... 1" : ) REGIONAL PROCEDURES -
4 PrOGUCE REAIZANON.......c..ecees oo sssnmessssmessssseeesssssssssssses s sssss s s s 13 l
| WORK INSTRUCTIONS ]
5 Measurement, Analysis and Improvement ... 16 -
[ | ¥ |
........ : 5
7 ADPENEIEOS ...o0v0voenmsssensssesnessssnms s e . I TO SUPPI
Legend 'L EliThEL
Raleasad Dr. J. Maseth .FANP NGPF va 24, 20;:1
Reviewed: KR Kleinert FANP SGQ . Adew )“ 239z,
Reviewed: G. Schmidt “FANP TGM ,/ A AT, 2{;_‘{
Prapared R.Roessner FANP TGT1 ] o m, AY 41 £d0L
Prapared: H.-J. Klotz FANP TGT3 Ay M. 20
‘Name Dept. sx\;n:uum _ Dee
Type of Document/Record Preparation Review Approval Release
Test Reguirements Document STC - SPM SPM
Test Procedure TLE TQE PM STC or SPM
Test Record TE - TLE TLE
Test Report (Final Report) PM TQE ™ STC or SPM
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QA for External Vessel Cooling Test
- Involved Persons

> The qualification records have to be filed in the
Human Resources Department of Framatome

ANP GmbH

> The qualification of the personnel
has been checked prior to the test

> Specific QA indoctrination was
performed prior to the test

B QA Plan SWR-1000

B 10CFR50, App. B

H 10 CFR21

B ANSI/ASME NQA-1-1989
B applicable procedures

INDOCTRINATION COURSE RE|

ate of Course: 29, Oktober 2002, 09:00 Uhr

nnnnnnnnnnnn

mmmmmmmm
mmmmmmmmmmmm
lllllllllll
nnnnnnnnnnnn

Ginter Schenigt

rrrrrr gen, Bau 84 (Aquarium)

rrrrrrr

FRAMATOME ANP

Project: SWR 1000: Ex-Vessel Cooling Test Project No.: ZBX101

1| Originat bo: “Guslity Management System”
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QA for External Vessel Cooling Test
- Design and Development

> Design and development activities by the test
laboratories were done according to QMM,
Chapter 4.3, and associated implementing
procedures

> Design and development activities are related to

B the design of the tests as documented and referenced in
the test procedure

B the design of the the test vessel which is an approx. 8°
segment (sector) of the RPV bottom

A
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QA for External Vessel Cooling Test

- Manufacturing Control

MECHANIK
o e —————
CENTER
List of certifications and gualifications obtained
Information given by MEC's Quality Management Department
Certificate Issuer Erlangen | Berlin
DIN EN IS0 9001 TOV-Cert X X
Cartification conceming the suitability of the quality  |Bayemwerk AG
assurance system according to KTA 1401 and x
AVS D 100/50
Highar qualificatiol riificate DIN 18800 Part 7, Par. |LGA Bavaria y
6.2 / DIN 15018/ 230.3-DiBt |
Lower qualification cenificate 5LV Berlin - Brandenburg .
DIN 18800 Part 7, Par. 6.3 [
Cartification according to AD speciication TUV Southaem Germany .
HPO/ENT729-2
Zantifikat nach AD-Merkblait HP 0/ EN 728-2 TUV Rhinetand / Berfin-Brandenburg %
Centification according to KTA nuclear safety TUV Southem Germany
standards 3201.3, 3204, 3401.3, 3205.1, 3803, %
3905 and 1408.3
manischer Lioyd / Germanischer Lioyd M ‘_(.HAN l K
flua::.w . f————— _ ] Nr. 3227
| CENTER
¢ Lioyd / |Germanischer Lioyd
ing of pressure vessels Warksbeacheinigung 24 nach EN 10 204
" fcate 21 to EN 10 24
Garmanischer Lioyd |Germanischer Lioyd
Authorization 1o transler markings on test and
axamination certificates according to DIN EN 10204
Abtailung FANF NT 31 Baarbalter;
decarmant Namws
te for welding rallborne venicles |SLV Munich Hparig
N 6700 Part 2 Class C2.2 SLV Barlin-Brandenburg
Verification of qualification for welding structural SLV Munich XNABE —D - 0000816617 KH BZ- e
|parts of aluminum DIN 4113 Intern. N
WIWEB welding qualification in connection with Armad forces scientific insti
BWB according to VG 95077 Parts 1,2, 3/ structural, explosive and fug
DIN 85004 Part 2 WIWEB Werkasieff - Normisaz sighe Doku IVZ 827 o
Mat. Standd Desig o No
as a B calibration laboratory for Siemens calibration service can Na
sring variables
Verification of the OM system No. 29-2 ANF Lingen RS o ToR—
ASME Code ASME International Mutocal Mo Haat Mo
Section VIl Div. 1
U und UM Stamp
|Licence for production, repair, structural inspechon SVTIASIT Sparifikations = Hr.: ———- Projekt;
and first pressura test for containers (type 4 Speaicahon No project
liké gas pressure switches and switch gears)
Cent ion according to QSF-A of the Association  |EADS - Augsburg ~
of the German Aerospace Industry DIN baw. Zeichng. - Nr. Skizze
DM and | ov Drawing No
Bezelichnung Versuchsbehdlter SWH 1000 Stuckzahl
Dasignation Test Tank SWR 1000 Qrantiiy

Wir bestadigen, dall der oben genannte Behalter den Vereinbarungen der Besta

aby confirm that the a.m. ta
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QA for External Vessel Cooling Test
- Manufacturing, Heating Wires

Heizleiter-BeIegungsplan SWR 1000 ) Erstedll von: Herbst Oliver, TGT1 .’, Seite 1 von 10
HL- Art der Anschlisse Anzahl Abnahmemessung Farl
Nut [Nut im  |Lange 1 Linge 2 Linge 3 Linge linke Seite Mitte rechte Seite Bégen A v Strom|Sp | d| leger
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2
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QA for External Vessel Cooling Test
- Roadmap

> QA system of the FANP Technical Center
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QA for External Vessel Cooling Test

A

| FRAMATOME ANP

[Se—

“ToaPme:
Quality Assurance Plan | Fow.:
AP) Preparad by:

TG-001
A
TGT

Title

SWR 1000, Ex-Vessel Cooling Test, Vent Pipe Test and Quencher Test

AQA

3 ‘-—.M-

ot o
lZBX\O!

[ [~ ]

Table of Contents

Pages: 17 Appendices: 5
Handling Instructions: RESTRICTED

0 GENBral....ccoersms e 4
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2 Manag R T S 8
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Product RBANZANION........cc.ceecreee £l \

ferences

Measurement, Analysis and Improvement

Dr. J. Mes

K.-P. Klginert

FANP NGPF

Now. 24,2002

FANP SGO 2%% Adeu £d 250z

Rivigwed: G. Schmidt
Prapared: A. Roassner
Prapared:

FANP TGM

AL A1 200l

FANP TGT1 ;ﬁ .-ifr IV )

- Measuring and Test Process

A

FRAMATOME ANP

Ref. (Department’YearLanguage/Serial No.)

Framatome ANP Gm|
P TG 001 g

Ex-Vessel Cooling Test

Measuring
process

Test specification
TGT1/02/e42, Sect. 1.3

Test process

Test specification
TGT1/02/ed42, Sect. 1.4

Evaluation of test
results

Test specification
TGT1/02/e42, Sect. 1.4

Final report

Test specification
TGT1/02/e42, Sect. 1.5

Test Procedure FANP [TGT1/02/e42
Subject/Title Place Data
Erlangen 16.09.02
Tests to prove the functioning “Prepared by ) Depantment  Tel, Signaty
of the external cno!ing concept . .." :
of the SWR 1000 Herbst, Oliver TGT1 97028 () { é
Reviewsd by T j
Roessner, Roland TGT1 92352 ,-"/ /‘;
SWR 1000 S
Handling Instructions
Unrestricted
Export Classifs {Reports with techn. content)
AL N N
Prej Code ™ | e Contarts Coda
ZXX020 |BN 07045
Summary Pages of 15  Appendices L

baxt:

Framatome ANP is developing a new boiling water reactor called SWR 1000. Its safety concept consists of
passive safety equipment combined with active systems, and through this diversity, meets the goal of re-
ducing the probability of core damage compared to existing plants. Furthermore, the design is aimed at being
able to control a postulated core melt accident to such an extent that the consequences of an accident re-
main restricted to the plant. The core melt is retained in the Reactor Pressure Vessel (RPV) at low pressure
owing to cooling of the RPV exterior. For this purpose a passive frnmi:ng system is installed which feeds by
gravity into the lower area of the drywell from the core flooding pool. The water will penetrate through aper-
tures in the RPV-insulation into the gap between the insulation and the RPV-wall.

Framatome ANP is preparing tests to confirm the functioning of the exterior cooling concept of the boiling
water reactor SWR 1000. For this purpose, pretests have been performed to identify the shape of a section
model. They are documented in the reports /1 to 4/, which are in German language. The fundamental ideas
for performing the final test are described in /5to 7/.

Itis the objective of the final test to identify safety margins of the exterior cooling concept by considering the
influence of the control rod drive housings. In order to simulate the heat flux of the molten material heating
wires will be installed on the upper surface.

This report specifies, how the final test will be performed. The background, methodology and objectives of
the final test are described in the appendix of this report.

Distribution

Mr. Brettschuh NGPF Mr. Brand fio. TGT

Mr. Bielor NGEM4 Mr. Klotz fio. TGT3
Dr. Meseth NGPF Mr. G. Schmidt f.i.o TGM

Mr. Herbst TGT1

Mr. Klemm TGT1

Dr. Ganzmann TGT1

Framatome ANP GmbH

A
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QA for External Vessel Cooling Test
- Preparation of Measurement Techniques

As already mentioned, the requirements for the accuracy
of the measurements are relatively low

> Commercial accuracy is acceptable

> Within all checks the whole chain has to be checked,
from the sensor to the data acquisition

> A separate error analysis is not required

> But if calibrated equipment is requested, calibration tests
have to be performed before and after the final test

A
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QA for External Vessel Cooling Tesit
- Measuring Techniques, Example: Thermocouples (1)

> The temperature measurements of the heated surface will be checked based

on plausibility
B Plausibility check is described in the Test Procedure (FANP TGT1/02/e42)

B Installation has to be done and checked according to the respective drawin

L3R 4 e Ll et T s
408 —

* e P
406 401 402 407
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QA for External Vessel Cooling Tes
- Measuring Techniques, Example: Thermocouples (2

H ri
Belegungsplan SCXI 1303 - Module s
MeBstellenliste: Datei: SWR1000.mst
Chassis Siot | Kanal aul Piatine | Thermosiement-Nr. | Kanal - Nr. Versuchsdatum: 01.11.02
in MeDstellenliste MST | KAN Bezeichnung Kurz- MeB- | Mefort Bemerkung
STF bezeichnung wandler
1 AWT 001
1 FWT 002 1 o Temperatur 001 TE AWTOO1 SCX-11 0- 1000 °C SCXI Chassist
1 AWT 003
n R\'I'TDO‘ 02 SLOTO3
1 AWT 005 2 1 Temperatur 002 TE RWTO02 SCXI-11 0-1000 °C SCXI Chassis1
1 AWT 008
RWT 007 02 SLOTO3
RWT 008 3 2 Temperatur 003 TE RWT003 SCXI-11 0- 1000 °C SCXI Chassis1
9 AWT 010 02 SLOTO3
0 AWT 01 0 - N .
T RWT 01 n 4 3 Temperatur 004 TE RWTOO04 SCXI-11 0- 1000 °C SCX| Chassis1
12 AWT 01 12 no SLOTO3
1 13 AWT 01 13 . ( - ~ "
14 AWT 015 14 SCX| Chassis1
15 RWT 018 15 sLOTo3
] RWT 017 16 —
7 AWT 018 17 & SCX| Chassis1
18 AWT 018 18
] AWT 020 15 sotes
(] Tral 7
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QA for External Vessel Cooling Test
- Roadmap

> QA system of the FANP Technical Center

> QA for External Vessel Cooling Test
B Design and Manufacturing
B Measuring and Test Equipment

B Data Acquisition

A
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QA for External Vessel Cooling Test
- Data Acquisitiqn _Sqftware_ ( 1 )

_______ &

CERTIFICATE OF APPROVAL

> National Instruments' LabView

Is most widely used to

. analyze
present
data

> Software, and any revisions to it, - :
use, approved for use, and archived T

> Validation is performed by comparison with manual
calculations. The results are documented
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QA for External Vessel Cooling Test

- Data Acquisition Software (2)

> Developers' experience

B Test Lead Engineer

B Test Engineer

o

Performed activities:

Planning and realization of tests on heat transfer and pressure drop of:

« rifled tubes, type Foster Wheeler

+ rifled tubes, type 16 and type Babcock-Hitachi

+ rifled tubes, type 18 and type 19

Planning and realization of EU-projects

« ISB 2000

* HIPE CFB-Boiler

Evaluation of all tests; presentation of the results at license negotiations
(Babcock&Wilcox, Ohio and Foster Wheeler, New Jersey, USA)

Responsible for development of computer programs WATHUN2D and DRUBEN (heat
transfer and pressure drop for boiler design)

Training of BENSON licensees in these programs

Development of the complete data acquisition, visualization and evaluation system
with the software package LabView for BENSON-projects rifled tubes, type 18 and 19,
for EU-projects ISB-2000 and HIPE and for the FANP-projects EPR-spreading
concept and SWR1000-external cooling of RPV

Software development for nuclear business (FLORA, Calculation of leakage rates
within the scope of the LBB-concept). Presentation of the program at SMIRT16-
conference in Washington, USA

Co-author in VDI Wérmeatlas

Training:

LabView Data acquisition and visualization

Indoctrination

Quality Management within Technical Center
QA Plan SWR 1000, QAP TG 001

10CFR50, App. B, 10CFR21

ANSI/ASME NQA-1

Applicable procedures

year yea
1. Performed activities:
* Tests on heat transfer and pressure drop of:
1999 + rifled tubes, type 16 and type Babcock-Hitachi 199
1999 « rifled tubes, type 18 and type 19 200
2001 « rifled tube, type 20 200
« Re-design of the control system of the BENSON test rig, incl. start-up tests 2001/0
2001 « Development of a data acquisition system in exchange for the pen recorders of the 200
2002 BENSON test rig
1999-2001
2 Training:
2002 d ks . o
+ LabView Data acquisition and visualization 200
2001 .
2001/2002 3. Indoctrination
+ Quality Management within Technical Center 200
+ QA Plan SWR 1000, QAP TG 001
« 10CFR50, App. B, 10CFR21
200072001 « ANSI/ASME NQA-1
+ Applicable procedures
2000-2002
2000
2002
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QA for External Vessel Cooling Test
Data Acquisition Software (3)

[17.25"| Fluictemp. Ein [C] Dampfg. SWR Aus []

Ll L
> Onlin /
Dampfg. SWR Ein [-] . Strom HL [A] _ I I y

t SWR [kW] [
Druck SWR [bar] -

Segments 115 [P

Tamp HO6 Aus
F10.00 ] Leist. HOB [kw]

Temp HO6 Ein 2 ['C]
emp HO6 Ein 1 [*C]

417.67| Enth. HOG Ein [kJ/kg] rtiom [
| =

fibr Print vi

s modified on 21.10.02 at 1523
ted on 11.05.03 at 14.00

[000|Blende ['C] 7 [— SR 1000 Extemal Cooing Concept OnLine Evaluaton of Heat TranslerTests
Blende [bar] _

[0:00|Blende [ka/s]

> "Quicklook"
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