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HDPE Anplications in Nuclear Power Plants

Plant

Application

In-Service Date

Length of HDPE

Piping [m]
Barakh-1/2/3/4 ASME Class 3 Essential Service Water Discharge 36" HDPE piping (PE100/PE4710) 2020 (Unit 1) 6,480
Belarusian-1/2 (PWR Type  Selected Turbine Building drains; Unit 1 construction began in late 2013 and Unit 2 Under Unknown
WVER V-491) construction began in mid-2014 construction
Borssele (KWU 2LP) Sections of the original Buried Fire Protection piping replaced with HDPE pipe 2012 Unknown
Callaway (WE/4LP) Original cooling tower blowdown & discharge reinforced plastic mortar :Techite'ﬁ below- 2006 11,400
ground piping replaced with 36-inch diameter HDPE pipe.
Callaway (WE/4LP} Original Essential Service Water (ESW) carbon steel below-ground piping replaced with 2008 ESW Supply: 929 &
36" (ESW supply/return) and 4" (ESW strainer backwash) HDPE pipe. ESW Return: 567
Catawba 1 & 2 (WE/ALP) Emergency Diesel Generator heat exchangers 12-inch SW piping (in-plant and below- 2010 & 2011, 1,200
ground) respectively
Catawba 1& 2 (WE/4LP) Non-safety-related Service Water piping — 32-inch piping (in-plant and below-ground) 1395 6,600
Catawba-2 (WE/4LP) The carbon steel supply and return SW piping to the generator hydrogen coolers was 1998 180
replaced with 6" & 8" HDPE piping.
HPR-1000 (Fuging Units 5 & 6 The below-ground Raw Water System piping is HOPE pipe 2014 Unknown
and Fangchenggang Units 3
&4)
Hunterston ‘B’ (2-Unit AGR]  Original cast iron Reactor Water Cooling & Auxiliary Cooling Water piping replaced with 2013 2000
HDPE and stainless steel piping
Sanmen-1 & 2 (AP1000) Four trains of 30" HOPE 4710 Essential Service Water piping. 2018 Unknown
Shin Kori Units 3 & 4 (APR- Buried Fire Protection water system piping. However, prior to entering into commercial Unknown
1400) operation in 2016 the HOPE material was replaced with stainless steel material).
Sizewell 'B' (WE/4LP) Replacement of original carbon steel safety-related Service Water piping with DNG0O 2005 150
(NPS24) HDPE pipe.
Torness |2-Unit AGR) Replacement of selected Auxiliary Cooling Water (ACW) system pipework with a HOPE 2016 Unknown
piping
Vogtle Units 3 & 4 (AP1000)  The below-ground River Water System piping is HDPE pipe Under Unknown
construction
. &b S Z
F2— {#F HDPE Z X REEE M H 4457
HDPE Material Designations
Test Cell No.
Property Method 0 1 2 3 4 5 6 7 (R
1. Density [gmiem” 0,925 or =(0,925- =0,940- =0,947- . -
eneity lemiem ] D505 ¢ mwu:-) 0.940 0.947 0,933 ~0.935 N h 1503
2- Melt Index DI1238 a =10 Lotwod | D <0.15 ¢ b D1238
3. Flexural Modulus [psi] . ’_ 20,000 to | 40,000 tc 80,000 t0 | 11000010 | _
e D790 a 20000 | “ao000 | <sooo0 | 110000 | <160000 | Z160000 b D790
TS | oo | o | | P | o [ 0y | Sy [ w0 | 0 | oo
5. 8low Crack Growth
Resistance
1. ESCR
a. Test condition {100% lgepal® D1693 a A B C C b
test solution)
b. Test duration. h
¢. Failure, max,% a 48 24 192 600
IL PENT [hours] 50 50 20 20
Molded Plague, a 10 30 100 500 b
80°C, 2.4 Mpa F1473
d. Notch depth, a
F1473, Table |
6. Hydrostatic Strength
Classification
I. Hydrostatic design basis, psi D2837 d 00 1000 1250 1600
(23°C)
IL Minimum required strength IS0
(MSR), MPa (psi) (20°C) 12162 6.8 8 10
{1000} {1160} (1450)
o o - HDPE has a density of = 0.941 glem’, if density is less than this value the material is referred to as MDPE (M for
FE4710 (HDPE) | ASTM343474 “moderate™). The HDPE-class of PE piping has been in use since the 1980s.
a | Unspecified
B | Specify value
o | Refer to ASTM D3350 Section 10.1.4.1
| Nol pressure ral
e | Refers to ASTM Test Method; e.g. D1505 covers the determination of the density of EI(’N‘IL‘:.

#: . HDPE #&%1E
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Database Status
Event Population by Country
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e

Bengt M v /KB HBARERE - EIFEIREA 723 (/KRR < B (1970
F 2019 ) MIEE S - MR IR > DI IB R 2 95{b (BBl ~ 1
R R BT > RS 9 REER GG LUKIERE - GETTHNES
Al NEA B ZORTEIA BB 488t 2 -

=

6. B S
5T RE S 2 TR R PRETHRAH N ZE 15 R AR (PEO/LTO Period
of Extended Operation/Long Term Operation ; BI#EHY 40 2 iEHEHAR ) AR
Z Btk > Bengt 55t BH H AURRA Ky 12 i H 55 =% Country-Specific Overviews
of the Material Degradation State-of-Knowledge, Research & Operating Experience & fF
HEI AR - g SEARSEEHEHER A EHRENE - DUER 2020 5 6
HJEHITATAE OECD/NEA #3522 422 2 (Commi t tee on the Safety of Nuclear

Installations, CSNDZIE °

KN Hy 5 %4 F8 5 The Experiences of Non-Code Repairs for Nuclear
Safety-Related Piping in Taiwan @ & HRETEHE4S Bengt ©



7.2019 4 OA LfE
CODAP =tE&Z =g (Operating Agent, OA) Bengt LYDELL 4c4:z7HH 2019

FRETHEE ” CODAP TIFIRE - A& B EE 4 2 &K - i# CODAP &k
FEREEAE A - B T REERES - $H 0A EETH - Gk T
gAE G - REEE -
8./ CODAP 51

ME BRI AUF Diego 5iHH CODAP st S HRBARm SR, - TN
GEMEEIYIFR - OA Bengt SR BHRF G HRAES MBI &8 #EE CODAP 513 -
kAR S g BEUA CODAP sHE #EE - 55 TEfAHR &R e E 5
IECEE - &1% Bengt 5 ER{8E F§ CODAP &if}EE 2 1572 “CODAP Traffic and Usage
Report” EBHEAE ST EESF -
9. AEEHARES R

ARG IR ~ 18R~ TRE - w8 S PR R R i A B A B - R
TR -

B (57Rf- Cavitation downstream of high pressure reducer in Volume Control

System at Borssele NPP

B {E[Ef- Indications on Steam Generator Tubes in GKN-2 - Update

B AE[E- Secondary side corrosion of SG tube alloys in typical secondary side

chemistries
B % Flaws on RCS Hot Leg Sampling Line Nozzle of Hanul Unit 3

B 578 Maanshan NPP CRDM Thermal Sleeve flange wear inspection
B Az = WIS BT E A EE55 NSAL-18-01 2% » i e hi ke
IR EE ARIEIRIEE 2 01 (AOkfek) -

0. FTEIHRA &k
Bengt K& REE L Jovica RIZNICHEME 51 22 e CODAPAHRE > &3k

55 IAE & BB RA TS I T DUS [ R B e -

B 3rd International Seminar on Probabilistic Methodologies for Nuclear
Applications, Washington, DC, 22 to 24 October, 2019
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B )8th International Conference on Nuclear Engineering, ICONE-28, ASME,
Anaheim, CA, August 2-6, 2020

B 2020 ASME PVP Conference, Minneapolis, MN, July 19-24, 2020

B ESREL2020-PSAMI15 Conference, Venice, Italy, June 21-26, 2020
11. [EEAR G R ETH

FHFLE BN (RFE Diego ERFALL K CODAP S5+ /\ K& ik > FAHsRIE » ek 4C 5%
FRETEET I =8 H N FER -
12. R4 CODAP &%

CODAP TS F 2N e i > PhEREg BEPHE - gk TR AR ~ &
i S R EETERAZ A EH (2020) 5 3 H 24-25 HFAAE NEA 485221758
+AREE - B FEERIEEE 2020 4 10 A5 2 BRI e 58T -
13. ZREAR

ohe LT ELHTALE B ~ OA ~ ME B N & & BRI 28 » SR E sk ERAk
:Eﬂ o

— ~ SN EIEE 2 %M Tecnatom

9 H 26 HSEHALHA 18 B 2 A% Tecnatom 2 5] > Tecnatom S ILFY 1957 4 -
PIHHLUZ R H B b & 24 e e ROT R R T IR 2 K% ~ Ak
FHAREIRF T3 - I3 R B PR b 2 st/ =] - H RiZAE J7 11 2 i A LG 56 1T
HR FERS 4 R~ isifEes > e K A 2314 ~ SR 4Bt &ML CPR1000 £ FEZS %
il = /ST 2wt S BERE ~ B 2B PDI S5 B PR AR T IR SR AR S A
Sk AREVE R H AR N E R E 24 RITA » 32455 & R 2 el
SO ) A Rz ROB BRI A] DU AMEN B » Al EE R E R E R
75 -

(% RITA 4 » A2 & 28 RPV Baffle-Former bolts #B & AR G + 7%= 1/2
FCT EOC-23 KIERK NSAL-16-1 ZKig A baffle-former bolts » &EFIFIEF,
HARMKMRP-227 5 10t & — 2O ff < M F - 28R4 88 UT i 2 mockup
PEPES Trillo BERE(FEFT+F 3-loop PWR) F- 2= = 1523 5 H Remote Shutdown Panel
RPV Cold Leg nozzle mockup » PARCR IS/ T10% i it S Bt R e 2 B
=

&% 2 ESEH » Tecnatom A& N S¥HIA CODAP GHE5% 2 54 i -
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Cotporate Preseriation 7# Tecnatom
Markets

Complex technological industries with the Current Nuclear Fleet y
highest quality and safety standards New Reactors l. .v
Advanced Reactors !

Gas Combined
Coal
Cogeneration

Renewable

[E V0 Tecnatom 2\ 5] 2 2EF5#uE|

B~ DGR
LR CODAP &3 2 /005 > FIER& 5115878

1 .OECD/NEA {2 IRIZAEMHRIZE TIF » HEE 2 CODAP 515 HAVENIXRESE
R 5 EZE B B SRbHEE - BRI Ry e 2 2 B IR (WA
ANS) BiAZ RE 22 BT BL{IL (018D GRS ) - B A RE B e A s i 30 47
FERIERF S22 8 CODAP 5188 AR HUS IR EIZ RE 38 g alUS. (AbTSS & &)
REEHIE R (BRSO - DL RE R A b/ b B Z A&

2.0ECD/NEA f S5 B o 5 1 B RE S a5 > LA CODAP 3185 2B
DATER S B EE R ZEBIEHR - TRESEIFRIA > L a] 7y S8 [T 5 THEZEK
PIEHER - s o] DARF L TR B Y MR RT3 25 1) - 0 B (R ZE I & £ B
B N IZ RE BRI 2 E IR > BRI AR B B 2 (5 85

3.CODAP ERHEEARAGKI A HDPE 2 ZE051 - 738t 8 g m] 25 (I i/ K &
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BB ANE/K R4 ) HIEE ASME tHEDEAR U7 H 2 AZ5T - SR MERF 48] A CODAP
BRI S e - IR &R RER E2% -
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BffE— ~ 2019 4 CODAP S +/\ KRBT A B

CANADA

RIZNIC, Jovica
CHINESE TAIPEI

TENG, Wen-Chun

CHOW), Ting
FINLAND

MEHTONEN, Marko
FRANCE

GOLFETTO, Damien
GERMANY

FAUST, Stephan
JAPAN

ARAI, Kensaku
KOREA

KANG, Sung Sik

KIM, Jin-Gyum
NETHERLANDS

MATTEOLI, Camilla
SPAIN

ANDUIJAR, Patricia Fernandez
SWITZERLAND

WEBER, Michaela
Operating Agent(OA)

LYDELL, Bengt
OECD/NEA Nuclear Safety Division

FORANO, Diego Escrig
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fiff— ~ CODAP 2B+ /\ R G HHE
1) Opening of meeting Chair
2) Adoption of the agenda 18" and summary records of 17" meeting Chair

3) Situation with the signatures of CODAP phase 3 agreement NEA
a) Missing signatures, if any
b) Financial situation and financial report
¢) Approval of NEA fee for year 2019

4) Database development project OA/NEA
a) Testing of the database modifications
b) Possible development plans for database

c) HDPE in CODAP - a questionnaire on HDPE piping-update USA/OA
d) New members information
e) Updated Non-Disclosure Agreement NEA
5) Database events
a) Overview of current status of event reports in the database OA
b) Data submission schedule for balance of 2019 OA/Secretariat
c) CODAP events happened after 40 years operation OA
d) Discussion on countries activity in database All

e) Water hammers
e OA presentation on water hammers
e National events and technical development in countries All

6) Topical reports OA/NEA
a) Topic and schedule for 7" Topical Report
b) Plans for the Topical Reports in future — appendix 1
c) Work for the report on joint workshop of WGRISK and
NEA joint Database Projects - status

7) CODAP year 2019 and work of OA in 2019 OA/NEA
a) Approval of the OA work during first half 2019
b) Approval of the OA work during second half 2019

8) CODAP Outreach
e Lists of CODAP Users
e CODAP Traffic and Usage Report OA/NEA
e CODAP bibliography on webpage

9) Operating Experience Exchange All

Each country should make a presentation of one or more events of common interest —
presentations should be submitted to secretariat before meeting. Each country should
select one (or more) event to be presented in the meeting.

10) Upcoming Conferences of Potential Interest OA/Chair
e 3™ International Seminar On Probabilistic Methodologies for Nuclear
Applications, Washington, DC, 22 to 24 October 2019,

14



http://www.emc-sq.com/ispmna_main/

e 28" International Conference on Nuclear Engineering, ICONE-28, ASME,

Anahgeim, CA, August 2 — 6, 2019.

11) Review of the agreed actions of the meeting NEA
12) Next meeting Chair
e 19" CODAP meeting in NEA, Paris
e 20™ CODAP meeting in (place and time?)

13) Closure of meeting Chair

15



biE= ~ B+ ERERECIHR ZATEHE
SUMMARY RECORDS OF THE 17*" MEETING OF THE CODAP PROJECT

Actions
Action 1: NEA IT and secretariat will provide information on database modifications based
on the comments of NCs in the next meeting.

Action 2: OA and US NC will prepare a list on necessary database fields modifications based
on HDPE for review by August 2019.

Action 3: All NCs will review and update the list of database users and submit any changes to
the Secretariat by August 2019.

Action 4: All NCs will review the blank event records in the database and inform OA if they
can be removed.

Action 5: French NC will review the database records with French language and consider
possibilities to get English text into the database.

Action 6: All NCs will look into possibilities to add more events to the database. Results will
be reviewed in the next meeting.

Action 7: NCs will check the national events and technical measures against water hammers
in their countries for and send results to OA by August 2019; (see similar action of meeting
16)

Action 8: Secretariat and OA will provide texts for the common report of WGRISK and NEA
database projects for review of NCs by April 2019 and final versions will be sent to the chair
of WGRISK by 15 May 2019.

Action 9: Chair, secretariat and OA will start actions and discussions with NEA IT in May
2019 and prepare a new database development plan for comments of NCs by August 2019.

Action 10: Next Topical Report will look into degradation of metallic components detected in
long-term operation (30 years for VVER, 40 years for PWR, BWR and CANDU).
Preliminary prioritization of report topics for future work is in an appendix to these summary
records. OA will draft the content of 7™ report by June 2019.

Action 11: With support from NEA-IT, OA will report on the database activity and use in
2019 at the next meeting.

16



BT ~ S R ERREC R ZTEIH E

Nr. Action Situation Proposed Notes
schedule
CODAP 18
18-1  NEA secretariat will provide a scanned copy of CODAP agreement
signatures to all participant members
18-2  NEA secretariat will send updated financial report by e-mail
18-3  NEA IT secretariat will contact NEA IT services and provide
information on establishment of the cost center and on the possibility
to pay third party software developer for maintaining CODAP
database and deliver the executable software to NEA IT
18-4  All countries will provide written opinion/ideas on :
a) To what extent does CODAP database support evaluations of
material degradation issues?
b) How to make CODAP more attractive to users?
18-5  Secretariat to remind participants about their contribution to
database. Deadline: end of November.
18-6  NCs will provide their text for 7™ topical report by end of
January 2020
18-7  OA will send Traffic and Usage Report before end of November 2019

Fff$t Maanshan NPP CRDM Thermal Sleeve flange wear inspection (FEZE-R &)
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