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Table 2 Relevant provisions on independent supervision
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Owner Quality Management of
Nuclear Power Engineering Under EPC and
Independent Supervision Model

Xiang Yuanyuan
(Suzhou Nuclear Power Research Institute, Suzhou 215004, China)

Abstract: Based on the study of relevant laws and regulations, combined with the current situation of engineer-

ing procurement construction EPC mode of nuclear power project in China, this paper analyzes the position and

occupations of the NPP owner, general contractor and the supervision unit, and expounds the ideas and meth-

ods of the NPP owner for NPP quality management. This article considers that the owner should selectively par-

ticipate in the quality management of important activities based on the idea of hierarchical management of qual-

ity assurance and hierarchical supervision, comprehensively considering factors such as human resources, expe-

rience and ability, so as to maximize the utilization of limited resources.

Key words: EPC mode; independent supervision; the NPP owner; quality management

(TR H P TR



b O00

B %% 19 &6l
NUCLEAR SAFETY 20204F12 H

Rl AR, AR A, L AR M SR MR 2 R[] %4, 2020,19(6) :6-11.
Luan Haiyan,Feng Yi, Han Fujuan, et al. Nuclear Safety Regulation During the COVID-19 Pandemic[J]. Nuclear Safety,2020,19(6) :6-11.

kI EMX R ENANZZTERE

I

Fop, # W, Wiek, AYd, 2B

(&R it P, X

100082)

WE. @A B RBEMN LR KATF RABE, SEELEL B ETINMEE
BRI RRT BF b, B AREREIEAN T EoFER, KRINEBT HEM LA
FIUAF @3tz e Hwm, 446 L 2B RERALZALE RIEEIAM A &7 H I
W4T, Mot T BEMMEAIEE G T E.S, PR RS TS B AR

TEAZ W Z AR T S B,

KR HEMK; Hrclie; BRRTRILN; 2608 80F

HESES:

2020 4%, A BRHT R AR I BE il o8 SN (1R
FRCBREMREENE" ) RIATRIE I GRaE,
A BUR VT TS0 T 7 A% 0 N 28 4
Jiti o THXS B A AR RN A R A PR, A5 EAL K
S WA LAY T 32 8 i R LT 45 P
B3 IR BRI I & e

1 H Rl 2 R B X £ ER A% BE KO RS 1T

WO R PENE KRFATIVIE], 4Bk 440 FEA% X
BEHfE R ARIE AT, RS e ERAR AL 109 19 B ) Al
213 fRRR LT o AL Z BT L REAE B e Al
RPENERAT W Ak Zas 1y, JE N R Tl H
A SEF BRI, TN AN 1 I A ] TR
T HAFIG N T 55 —Fh T e o MR 2% H vl B
TR, WSRAEBE A 8] B LS Y TAE A 5
WA PATEST , BN 22 B i 5 O F R B AR
TEARAS o A BR BT A Y BN 3 A 1M R e i
FENE RIAT W AR E a5 4T, e el T A
YRS HEE A SR . R
FI8) SR A B I 4 9 728 RE T ofe B X I — A W7 AR
e, RTFTARA 1R

WA B 2020-08-26 BEEHE: 2020-10-13

TI48 XEHREM: B XEHRS: 1672-5360 (2020) 06-0006-06

BIRICS AL, A BN TAE A 52
AR ALNTESEE LI UE S (R (PSS ENITIRIN
BB I 5 SENE RURAT 25 4% & AL 2 ARy
PR o AL S 1) SR HCAY A 52 0 K B
$ETE T BE 23 X0 A% PR 0 2 A IE AT N I S R A Pk
M, PRI, A R RE R S R AR
i, AEPETE SO0 T 4 A AL 55 1% sh AN i e
Frh, DB RRIRE I s T4 4

L i 8 5 175 0 4 RS T A Tk 3% B Y
ZR M AR S PR A A BRI BE , s &
HOB s R H S AT HER | SR AR AR
HLHE T KGR A I Rl 5 B T X 2B A
R Al RE S PR BRI A B b PR RE

TS 25 W 2 5 A D O ) 7 3R A 24
Yo, MT2Wr . 677 58 S0 iE A At 1 1R R
o AEBTE A BENEIIIE] R RO R 3R
— ELAERRLEA ™, (B O 32 32 i AEC 2K 4 R 351
N, BB L TR P TR A R bR
I I 2R U T B L S PR 7 52 e R A 45 )4 it
J s KRR 7 U PR TR 37 3R A 5 4k 208
1o HAE R -99 AT LA™ A 2 e i s

FEE S 28 (1977—), &, MR, TR, Bid, s, HEshige e ErarET/E

*EWSEE : B, E-mail: fengyi@chinansc.cn



Vol.19, No.6, Dec. 2020 RGBT SR BAMEAHENGE L LT

8F-99 m, JEERBEN RS ZRME, HH
A A BRI LA FEE T LA ™, T i 3 A s
BRI, EERIR A 2
AN IEE, R 2 E A AL T MR
Ao Pk, B g e R T T )
PR ERIYM

2 EfRiZeEHR RN T EZBE R
MR EERRITEI RN EZRTE

T T8 il 8 2 155 ALK (R R . 2Bk Ty
O FNRFSE IR E AT DL R 3 S — I
FIT AR BN DA o X 3 68 il 48 928 175 K
WAT, EPRZREHSR W), RS
TRV AL B, Ry R B N X R AR T A S
Fio A R 2 4 W A HLAE SR IBCT ARARL I g o) 38
T, DA B3 TR RS IF 2 55 H iz
L OMRE TAE A GRS SUAE R AR S M T AR I
FATAE IS A, X LG S S A
BE,
2.1 ERETFEENHBRITSEH

B Al A PENE RERKRAT I, E PR E T E
LA (International Atomic Energy Agency, fi] FK
IAEA) &8 T #5 Bh 2 120 4~ FE 5% 38 H 3 4% 1948
W, X—BUIARE] TG E K R, 24
ECRN B RSN A R I A2 1920 JTIRROT

TAEA fifi 1 _F 3R e 445 Bh it A L E A~ 305
A5 DU AT AR B AR —— S0 i 3 e S 2R
A HEE RN (Real-Time RT-PCR), X4 A 2
AR PR o ARG 0 S 78 e R 1 B
Pio BRI UG E O A A SR IAEA 321 55875
il R FEE A SR By, o, SEEIRE T 985.4
JiEot., HAREBI T 300 TG, IMEREHT
326.8 1 KTT . WEARE T 200 T RRIT . HEE
W T HE 184 JT LTI BE L SR 22488 T 2007
KKoG, fEE . 2% R E 2 48 Bh T 50 T3 RK
JC, WIRFE A AL E K A sTEk 4R B
SR

TAEA 3£ [n] i 32 Bl 1) [ R $2 4312 7 i )
& A MAAT RN E ARSI, A R
Bl P9 41 40 I 26 ot 2 R JIMa B Ll A B, 2
FE B 1 e il 5 28 17 At R R N AL 4K . IRE
2020 45 F 25 H, A 120 A4~ [ 52 Fi b IX [n]

F1 BEEBEIMER

Table 1 Extrabudgetary contributions by member states

JRLA 8 ) & /19T
RKFIE 46 023
JIEVN 3268 401
752 200 000
1 ] 500 000
HA 3000 000
LS| 271 800
faf = 500 000
£l 2001 779
[RIBrS 15 i 20 000
e 500 000
YefE 574713
ESE| 9 584 000

E - (SERED) 1842 000

W BREE 20204E5 A 25 H .

IAEA HFE B (£ X EZR G WL 2), TAEA
53 AR RT-PCR 15248 Al &5 LU KA~ A Bl
Pt as S, IR AR A A, AT
BN 1R

%2 MIAEA HiFZBNERBE

Table 2 Countries requesting IAEA assistance

Hiy X B D ) [ R A A
e 41
AN 27
el 22
BT WA L 30
it 120

TE: WEFRIR S EZ X, BERREYCLiEkY

Mo, LREOFTREYC A HRZINE (E 202045 H 25 H ).
El1 RT-PCREHEHZFHER
Fig. 1 Deliveries of RT-PCR shipments

TAEA — B 7E 5 AL E PRA LT IE, &




¥

R

4 Vol.19, No.6, Dec. 2020

R EE S MASHELEEE,
A3 — 3 e Ml 9% 922 1 301 161 A% B M BE Y T 7
AR, LA BAZ REAT ML X 3 — R BT R A 1Y
T OIS TR AT AT AL 2217

TAEA SRIUCT — ZR 5047 3h 5 Bh 22 i woet i ¢
P2 1 X0 A B O3 L i B s ) . RGR 2 T %
BT 2019 TR T B AT 28 40 0, AkSEZify
B HPrisfr &8s R . sS4k
ARG ZHRRHE PR B AR R 3 i A )
Mr&ge . s A B R G UL LSRR SR
G RGW A TIE R ia1T, I — BB R
] 3 2o 4 R 0 B ARk 1) O T Ay U O il A%
BE RWLAT 052 0 10 1) 3T 09 T ) A SR B A7 3
ORI SE SN (5731 A S e E P S R 3 [ A
X R RS, i — DA A S I I 2 5
2.2 BEHERAZEENITI

BE A% BE TR J5 922 1 I 0Tk 52 22 55 07 THT
REMEN, &6 HE R E KM T BUR R
i o BBOR RS> R 44 TT T

(1) HWIERGEUCER . Bl
it 98 A5 AT T B A TR A T R U
R AT REIR R 1A% O o B2 A %0
F18 B, 3 BE T Ml 45 R R 2 DR RS o G AR
IEBUMMIE 22 4 o HL T T 3 T 5 e 1 R
MRERIZ 5 o RN & H o Bl vk B DL A
eSS AR ] FAE BEYR (Variable Renewable Ener-
gy, IFRVRE) &5 b a2 A ts oL an &l 2 s o

(2) FHRZRET H e )5 A5 s 2 57 2
TSmO LS . SRR A 25
T e 1E AR S E BE I A AL 114 [m] s 1) 3t 50l 22
TrR R A DL 2 . L RERIE T RS
RETAERINL, R YA S e Pt 1 s [l
MG, BT, R e skigit2y 1.2x10°
A E A L2y, IE 3R

(3) 705 $18 i I Y 28 5% 52 95 Th il 2% g
SRR it A RS L T RE I A I KIAT 25
5 UM I S5l 6 6,45 42 BETE P 114 ] S R 5
(AR B B TR BE At 152 A 4 9% . W A% RE I H I
Bt B UM B BOR SRR, R I B Y S8
W5 | FASE T AR BEAZ RE BRI H

(4) % LR it i PRI 24 W
AR — AR AT, SREEA

AT (MW - h) |

(a) AL SBRACE L AL RERN AT AS ] AR REDR (VRE) kb

BRI EOC AR
® 0CGT CCeT w i
w il R wORERER . m KRIE

B

5 5 400 300 | 200 | 100 | 50 | 15 | 1
{LVRE HHLFI VRE

JBERt I R RNBRHERL H b5/[gr/ (kW +h) ]
(b) Ko 5ok DAL RE A AE AT RHAE GBI (VRE) (5 1b
HY PREOR 2
E2 BNFEEESHREURIZEEN A E A BAERR
(VRE) &EERISEXR
Fig. 2 Electricity price and generation capacity as a

function of carbon intensity and share of nuclear and

variable renewable energy (VRE)

%

SRR AT 120 07

= ki

[ (RIS R LR

= FEEETT GRRHIERR . RIE. R&D )
= ST

3 kst Rk f

Fig. 3 Nuclear employment in the world

FIBEST PR A 55 W) 25 B 2 . A% RETE Je e 1 I AR
PRUEH ) 2 a5 WA T BB, JFE&n
TEAZ FL 3t 11 28 98 2% T S U AR e B it S50t i 1
B oTmk . WRHIRE, B RS 21T
T AT A B AL 3] e i 22 5 1 I Y B AR
I B FHEEAVEb S EOR whili 1O RE
2.3 EXERESHITH

FEMERZ T2 (Nuclear Regulatory Com-
mission, HFKNRC) [FIE#G 7 MZHT IR



Vol.19, No.6, Dec. 2020 RGBT 2R AME ARG NOEZERE

TAERF ], DL TR — W A 3R
BH R R T R RN HE R
Fge 4 N B E A i /NI 2K, NRCHFE el
DL T LT FE R H73E S N J7 5 T — 7 i SRk
H2, R AR M AN E,
SWEORAEE . BRFER S T AER IR EI AN, NRC
R BT HABAE b, 5 Bhis 8 i A Rk s 1
TEMESG, AR )T BRI A AR
ST HII I 28 BE U 5 A8 IR A0 A 8 43 4 BRNAIE
Ao R NRC 7ERZ LT RIAZ MRl i 152 it 114) 3
IR B T AR s A E 2T Y
AR IR 1R A% SO e ) Ik B S A R )
WA P IR A TR BRI R L
R A SO R AR A e v 37 o A B PRk A LA LA
HRREAR S AL T RSN AR 77
2.4 MEXZREZRESWITH

TR I Ry A YT e M A 3 15 HH: 57 [ N
MR IEAT ISR T 3R s L P Re T % 42
2 BB [T &R O e, i HLE R B
A IR Ll o L ZRa B A Ha ) ) R AR
T EITE, XTI A% H it R A T AR A el T
Pt . AR B TS A7 S B R HE
SR AR A I AR A e B —, IR
AT TR IR S B IEAEXT IS K1 6 A S HEEA T
BT, %00 HEE 2064 4F 2 BT R g 4R A
A . ATRERY IO T, JF A ZERR 22 000 > 5E
N2 [REE

WAL, BRI /IS B AR B e R HR B s
WA B TREARA A, INERE L 22
RAMERZETERSCAEE TRk
A2 5 I HE R/ N AR ASE B M 1) 4 R 7 A 1T 9 A AR
B IRSR o SN [ WA LA B A S T
o7 HE R/ IN AR B HE Y XU B A T R 6 T Stk
FARMBA W A . DORNUT B WO L
ARER A A A ] A AL PR o

A, & KAZRE 5L 00 = 5 0 [ 58 /R R
RERA R 2T B AEUMY, RIS ES, tm
ERAZBE S I = N KA Re T 548 10 H 2
BERE 4, IR [E SRR T RE IR W AR E I £
HERBRRLIT AT E
2.5 MEHEZERE/HNITI

Bo] 50 PG A% 4 42 JRy B R A T g %o e il ¢ 9%

THE 2R3 T et s SR RSB, NEs
J7 FIAR Bl 3 AU 4 6 P S T RSB AT
CERE” VFRTRGE; N R R A AT R A
J, SN E B A B, M R
THRIBATI 1S LSO E RS i 2 5 ~4 5
PLE, WP %4 . B2k B A HUE 3
SEPETE R
2.6 HEEZFZZREREITE

TTRPREN , ] R 0 2 2 ey B st SR BUAH
IO7 PR M A A, A b DX M o S 2 SRS
BB NG, B OR LS M AN 5 A R 45 0L
BRSO I AGE A A BB 5 BRAR N X % 5
Sl e S R A SR . R
FORM O & 12 A LR B P ILE S AT O
i RARR AL 5 s AL B AR 4 1 A 55
XA X A, IR AR BN YR
ISPS YNV LS AN S - VNAY Gl i B2
Wik s 2J7 izt N R B TAE, it
UBTR R R R ek - X AR P NI K
fil, BESLIEAT NIRRT, SCH A B P
By aTHEA N D0 R R A 2 A 5 5 UOF
JETAE, W N REMPLZ; smAL )5 B F
Ak, TAERE) Mos NGRS TS i B
PR 55 o

PEAE ], rp SR 2 ol A = Al TE
IBAT o TN APELG R R RUR R T AR
T R PR 2 i A Al AR S 2 AV AT R AN
K2 TARFEA R SZ 0 o v I (B 5 2 22 R o
RURHF “RAH—T BN, Ik B %
I Z BN, Rear R R L4, R
DR FBORH 7 Bt 5 e

3 XTRERBAZZEEETENE

T X 7 e A A e A AT ) 50 A
— N SRR R AR AR N . X2
AL, Rl K — O B I S A U it ) —
Wy, T REAT R 12 e TR 2R R R S8
TUARIISCAL, BRER B RSt A fa L
WM 224 T %% o T BRUEAE sy ) i
BT A, A E A SRR T KRR
Bt g .

TERENEIIIE], 2% [ A >4 Jay X A% 22 4 R




¥

R

4 Vol.19, No.6, Dec. 2020

10

ARMRFF R BEOCTE, R 8 %02 38 7 3 R
WE A, ORI ZE 4
A R BT IR MIRE ) ok 4l 5 22 e M2
TR, AR R R L FAFRE T s TERZIEE R L
FOA B RAERR PP B SR R, ol 7 A
PRAF A 7 A RTEVE . 3 R BE S M = PR fie
LGN R A e AL 4 B T Ve 1 R s 3
YBORE XS PEN B B BT (5 8, (T DA R S 2
A APRE AL B T, sife T
WA R SRR R O Z RIS AR, (AR A
RERS A ROHEE 5 7 £ A &5 24 vpdi Sz 5 AR AN
Hol, RS BT L AGE T I HOR
RS, WH R A2 B R AT,
RERSSCEZ 4 AR AL A/ B

UnSRB R I A SN B AR Lk, W TR
S IIBORE I W R i S e, SR AR AR SR B 1
IR SR A B A T s AR HOR L
2197 3 b 19 BT R B A% Tl 6T 155 #Y B
e, RREEOIE RN B A A M A KR

Wbl R, dE i SRR AR
L HUEREE FUGEN], BREME MRk 2 U
7l A I e R 17 30D 1) DAy i A v T IR A T
ZAEM . MEOMIEAEHERT], DR AN — R A% 2
EWAEE AL, S B IRAEVE ], 4R R hE
MR E 24, S RRUR R, X 15 LA R S 92 155 1) 30
PR TR )

S 30k

[1] World Nuclear Association.
[EB/OL]. (2020-06-30) [2020-08-01]. https://www.world—nu-

Nuclear Power in the World Today

clear.org/information— library/current— and— future— generation/nucle-
ar—power—in—the—world—today.aspx
[2] World Nuclear News (Medical isotope supply chain faces challeng-
es from COVID-19 [EB/OL]. (2020-04-21) [2020-08-01].
https://www.world— nuclear—news.org/Articles/Medical-isotope—sup-
ply—chain—faces—challenges—from
TAEA. TAEA Support to Member State Efforts in Addressing the CO-
VID-19 Pandemic [EB/OL]. (2020-05-29) [2020-08-01].
https://www.iaea.org/ sites/default/files/20/06/govinf2020~6.pdf

—
W
[t}

[4] TAEA. The operation, safety and security of nuclear and radiation fa-

[EB/OL] .
(2020-06-04) [2020-08-01]. hitps://www.iaca.org/sites/default/
files/20/06/govinf2020-8.pdf

[5] Nuclear Energy Agency. NEA Policy Brief [EB/OL]. (2020-06-
01) [2020-08-01]. hitp://www.oecd—nea.org/ news/2020/covid—

cilities and activities during the COVID-19 Pandemic

19/post—covid—19-recovery/index.html

[6] World Nuclear News) NRC grants work hour exemptions to nuclear
plants [EB/OL]. (2020-04-23) [2020-08-01]. https://www.
world-nuclear—news.org/ Articles/NRC- grants—work—hour—exemp-
tions—to—nuclear—plants

[7] US NRC. NRC to Discuss Temporary Work—Hour Limit Exemption
Guidance for Nation's Nuclear Power Plants [EB/OL]. (2020-04-
01) [2020-08-01]. https://www.nre.gov/reading—rm/doc— collec-
tions/news/2020/20-020.pdf

[8] World Nuclear News. CNL, Moltex collaborate on SMR fuel devel-
opment [EB/OL]. (2020-04-24) [2020-08-01]. https://www.
world= nuclear— news.org/Articles/CNL- Moltex— collaborate— on—

SMR~-fuel-development

—

[9] World Nuclear News. Nuclear regulators examine response to pan-

demic [EB/OL]. (2020-05-20) [2020-08-01]. https:/www.

world—nuclear—news.org/ Articles/Nuclear—regulators— examine—re-

sponse—to—pandemic

[10] A HZTEHI. HaL U RS FEE L 2R
KA R HL 2 A [ PR A 5 A 1 R A% Bt 1 BERE A/
[EB/OL]. (2020-05-29) [2020-08-01]. http://www.nbd.com.
cn/articles/2020-05-31/1440835.html



Vol.19, No.6, Dec. 2020 RGBT SR BAMEAHENGE L LT

Nuclear Safety Regulation During the
COVID-19 Pandemic

Luan Haiyan, Feng Yi', Han Fujuan, Yu Shaoging, Lu Xinhua
(Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: Faced with the challenges brought by the COVID—-19 pandemic, the nuclear safety regulatory author-
ities and nuclear operators have taken various measures to ensure the safety and security of nuclear facilities
around the world. This paper introduces the impact of the COVID-19 pandemic on global nuclear energy in
several aspects, and briefly analyzes the work priorities of regulatory agencies to deal with the epidemic com-
bined with the actions of major international nuclear energy organizations and national regulatory agencies in
response to the outbreak, and puts forward some suggestions for the regulatory bodies to ensure the safety of nu-

clear power in the post—pandemic era.

Key words: COVID~-19; nuclear safety regulation; IAEA; OECD/NEA
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Table 1 Calculation results of radiation dose rate of
concern points (useful harnesses) of green channel vehicle

inspection system
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Comparative Study on Calculation and Measurement of
Environmental Radiation Dose Rate of X—Ray Vehicle
Inspection System in Green Channel of an Expressway

Yun Yanqi', Ren Kunxian', Wang Qiang’, Li Chenhui'
(1. Gansu Nuclear and Radiation Safety Center, Lanzhou 730020, China;
2. Wuwei Nuclear and Radiation Monitoring Station, Wuwei 733000, China)

Abstract: This paper takes X—ray vehicle inspection system of green channel of a highway toll station as an ex-
ample, calculates the radiation dose of the concerned points with reference to the calculation formula in Radia-
tion Shielding Specification for Room of Industrial X—Ray Radiography GBZ/T 250—2014, and verifies it with
the actual monitoring results. At the same time, it calculates the radiation dose received by the driver once
through the system, and the results show that the radiation dose rate of the inspection system meets the require-
ments of the corresponding limits after the two zones are reasonably divided, and the radiation dose received by
the freight car in one pass is relatively small under normal working conditions. The research results also show
that the calculation results of radiation dose rate at the focus are consistent with the monitoring results, which
shows that the calculation method and parameters selected in this paper are feasible, and can provide technical
reference for the environmental impact assessment of similar projects. At the same time, the radiation protec-
tion of vehicle inspection system is discussed, and some results with engineering application value are obtained.

Key words: vehicle inspection system; radiation dose rate; calculation
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Discussion on the Countermeasures for Radioactive Air
Pollution in the Workplace of Nuclear Power Plant

Xu Yongliang
(CNNC Environmental Protection Industry Cooperation, Lianyungang 222002, China)

Abstract: Radioactive air pollution (hereinafter referred to as air pollution) is an important part of radiation
risk control in nuclear power plant. Nuclear power plants should adopt strict monitoring measures and protec-
tive measures to prevent personnel from being exposed to internal radiation. Based on the practical experience
of operating nuclear power plants, this paper introduces the monitoring methods of air pollution in radioactive
workplaces, and takes the special radiation work such as the reparation of the Boron water tank and the dealing
with tightness defect of the fuel assembly as examples to study and discuss the control and protective measures
which can be taken. We conclude that through strict control, scientific online and offline monitoring and reason-
able protective measures, we can ensure the safety of the workplace environment and workers. Finally, some
problems in air pollution control are discussed and prospected.

Key words: radioactive air pollution; internal irradiation; online monitoring; special task monitoring; fuel de-
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Superrision Requirements and Suggestions on
Decommissioning Process of
Nuclear Power Plants in China

Teng Lei'?, Liu Zhihui’, Yuan Hechuan'’
(1. Nuclear Power Institute of China, Chengdu 610213, China; 2. Sichuan Engineering Laboratory for
Nuclear Facilities Decommissioning and Radwaste Management, Chengdu 610213, China; 3. Nuclear and
Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: Safety decommissioning of nuclear power plants is one of the key links in the whole life management
of nuclear facilities. China has established a national regulatory organization system that is in line with interna-
tional conditions and meets national conditions. It has cultivated a supervisory team with comprehensive capa-
bilities such as review, supervision, law enforcement, emergency response, and monitoring, and formed a set of
nuclear compliance safety laws and effective supervision concepts and systems. On the basis of fully investigat-
ing the current status of decommissioning supervision of the IAEA and the United States, and combining with
the nuclear safety regulatory system of our national nuclear facilities, this article analyzes the safety of the de-
commissioning process of China's nuclear power plants, and proposes that it is suitable for decommissioning of
China's nuclear power plants, and puts forward the safety supervision requirements applicable to China's nucle-
ar power plant decommissioning process.

Key words: nuclear power plant; decommissioning; supervision requirement
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High Temperature Alarm Shutdown Fault Treatment of
High Pressure Air Compressor in
a Nuclear Power Station

Wu Min’, Zheng Jiagiang
(Shandong nuclear power company LTD., Yantai 265116, China)

Abstract: High pressure air compressor provides compressed air for the system which performs safety—related
functions, so it is an important equipment to ensure safe operation of nuclear power plant. Due to each unit in-
stalls a high pressure air compressor, therefore, the running state and health state of high pressure air compres-
sor is particularly important. In order to improve the safe operation level of the highpressure air compressor,
this paper studies the hightemperature alarm shutdown failure of the high pressure air compressor in a nuclear
power plant. It analyzes the normal operation data of the high pressure air compressor and the data before and
after the failure, and preliminarily judges the fault point. Combined with the problems of each part in the main-
tenance process, and comprehensively investigates the operation environment of the highpressure air compres-
sor, the direct cause and root cause of the fault are found out, and the maintenance and treatment scheme and
conclusion of the fault are given.

Key words: nuclear power station; high pressure air compressor; high temperature alarm; fault treatment
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Fig. 1 Flow diagram of residual heat removal system
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Table 2 The parameters and results of

break flow rate analysis

28 Hift
polPa 3x10°
p./Pa 1x10°
p/(kg/m") 888
DI(kg/m®) 0.05
Gllkg/(m*+s)] 43 777.44
WiTkg/(m*-s)] 85.96

TEAS RN AL s, TR EE A HE
AR M AR (NPSH,) #Ef7318E, A=
wr.

A

NPSH,= L2 P g A~ 2P (3)
P& P&

K, NPSH—RHERASGIRE, m;
p—— Al gL X ST, Pas
P[] BV F R T B X 1 A 4

ST, Pa;
p—— RN R E, keg/m’;
AH——— ] BEE BERARIR A S5 4%

HER PR = 22, m;
Ap—RHEEWAE LIRS, Pa.
WY RSB i E s ™, BRI
TE 0 BH 452k T LASRAE R BH ) #2805 i O

AR A . T 1AL E TS R AR, K
I, AR AR, K3
HRIRAF S EE R . Horb Ap FlAp. 73 5 A A HEAE
NELRAW INERT . JHELT, Pas R
Ry 53 531 DA A% HE 25 W A ke D A B 0 S T
JE LB T 2K WOR WL a3 5 o AR A
EEREAW OO ERT . SRR, ke/s.

F3 RHREMKREHESHMER
Table 3 The parameters and results of NPSH, for the
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Table 4 The parameters and results of break flow rate and

NPSH, for the residual heat removal pump
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Fig. 2 Schematic diagram of power supply when the containment isolation valve is normally open
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Fig. 3 Schematic diagram of power supply when the isolation valve outside the containment is normally closed
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Break Accident Analysis of Residual Heat
Removal System of HPR1000

Sheng Meiling', Qiu Jinmeng', Tang Hui', Yang Zhiyi’
(1. Hualong Pressurized Water Reactor Technology Corporation Ltd., Beijing 100036, China;
2. Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: The residual heat removal system (RHR) is one of the most important fluid systems in the reactor Un-
der shutdown condition, when RHR system is connected to the primary channel to cool the core, if there is a
breach in the RHR pipeline, the core cannot be effectively cooled and the safety of the core will be seriously af-
fected. This paper analyzes the accident that the RHR system of HPR1000 breaks during the access stage, es-
pecially the two typical accidents of unisolatable breach occurred in the line connecting the RHR system to the
primary circuit and breach occurred on the line outside the containment for the RHR system. By calculating
net positive suction head available (NPSH,) for the residual heat removal pump and assessing the effective isola-
tion means for the break on the outside of containment, it is demonstrated that the design scheme of HPR 1000
RHR system can deal with the rupture accident and ensure the effective cooling of the primary core.

Key words: residual heat removal system; break accident; net positive suction head; containment isolation valve
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Human Factors Guidelines for the Layout of Control
Rooms and Workstation Design in Nuclear Power Plants

Dong Xiaolu’, Kong Jing, Liu Jingbin
(Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: In order to ensure efficient operation and system safety of nuclear power plants, the design of hu-
man—system interface in control rooms requires considerations of human factors. The layout of control rooms
and workstation design require comprehensive considerations of objective human abilities such as human body
dimensions, motion range, and visual characteristics. The design should meet the requirements of both tasks
and corresponding standards. This paper summarizes the standards and guidelines related to the layout of con-
trol rooms and workstation design. It then describes the design parameters and ergonomic requirements related
to the aspects of control room layout, workstation design, information display, as well as control device design.
Based on the review, this paper discusses the important issues in human—system interface design and evalua-
tion, and provides recommendations for works in the related domain.

Key words: control room; human—system interface; nuclear power plants; human factors; ergonomics
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Simulation Experiments of Hydrogen Deflagration
Environments for Severe Accidents

Jiang Shaokun', Zhao Luosheng', Yang Zhiyi*, Zhan Huian',
Tao Zhiyong', Zhao Ning', Ding Chao*
(1. The 718th Research Institute of CSIC, Handan 056027, China;
2. Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: When a severe accident occurred in a nuclear power plant (NPP), hydrogen would release and accu-
mulate immediately in the containment, and form flammable or explosive gas mixture with air in the contain-
ment. When hydrogen concentration was beyond a certain value, a hydrogen deflagration process might be oc-
curred, which would lead to instantaneous rises of temperature and pressure in the containment. Then the func-
tions of facilities in the containment would be threatened gravely. A test platform for the simulation of hydrogen
deflagration environments has been designed and established by The 718th Research Institute of CSIC, and the
test method of making hydrogen deflagration has been created. Experiments have been done to obtain the rela-
tion between hydrogen concentration and the transient temperature and the temperature distribution in space
and with time during hydrogen deflagration processes, which laid a foundation for the availability validation of
facilities in the containment.

Key words: nuclear power plant; severe accident; hydrogen deflagration
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Study on the Movement Characteristics of
Spray Droplets Under Rolling Condition

Wu Lianwei', Yan Chaoxing’, Du Wei'an®, Zhang Yi’, Liu Chengyang’
(1. Wuhan No.2 Military Delegate Office of Navy Equipment Departure, PLA, Wuhan 430064, China;
2. China Ship Development and Design Center, Wuhan 430064, China)

Abstract: Spray system is an important safety device for floating platform to restrain the rapid rise of cabin
pressure in case of loss of coolant accident or main steam line break accident. In this paper, the influence of ini-
tial diameter, initial velocity, injection angle and rolling parameters on the spatial distribution and trajectory of
droplets in the air environment were analyzed by establishing the dynamics equation under rolling condition.
The results show that after the droplets leave from the nozzle, they are successively distributed along the posi-
tive and negative side of the relative lateral displacement. At the same injection angle, the relative lateral dis-
placements of the droplets leaving the nozzle first are greater than those of the droplets leaving later before the
relative lateral displacements reach the maximum. The larger the droplet diameter, the greater the initial veloci-
ty, and the smaller the initial spray angle, the greater the fluctuation amplitude of the relative lateral displace-
ment of the droplet under rocking conditions. Appropriately reducing the droplet diameter, initial velocity or in-
creasing the spray angle within a certain range is beneficial to restrain the influence of rocking motion on the
droplet trajectory. In addition, the time interval of the relative lateral displacement fluctuation is the same with
rolling period, and the time corresponding to the fluctuation amplitude is consistent with rolling amplitude. The
larger rolling amplitude is, the larger fluctuation amplitude of the relative lateral displacement is, while the roll-
ing period has no significant influence on the fluctuation amplitude of the relative lateral displacement.

Key words: spray droplet; dynamic characteristic; rolling condition; spatial distribution; trajectory
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The Applications of Air Bubble Curtains in the
Prevention and Control of Water Intake of
Costal Nuclear Power Plants

Han Ruil"’, Duan Yafei', Zhao Yijun', Ji Ping', Kang Zhanshan', Wang Shaowei’
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of
Water Resources and Hydropower Research, Beijing 100038, China; 2. Nuclear and Radiation Safety
Center, MEE, Beijing 100082, China)

Abstract: The principle of air bubble curtain (ABC) is to make use of the collision and adhesion effects be-
tween bubbles and organisms to separate organisms from water flow. Scholars from Britain, Norway and other
countries and regions have carried out outdoor experiments of ABC in the seas. ABC has been applied in pre-
venting marine lives from invading into cooling water systems (CWSs) of costal power plants in China, USA and
other countries. In this paper, based on the working principle and research status of bubble curtain, the sea ar-
ea test of bubble curtain and its application and prospect in the prevention and control of water intake by coast-
al nuclear power plant are described. The experimental researches and application results show that ABC has
obvious effect on stopping plankton such as jellyfish, algae from blocking CWSs, while reducing the biomass
loss of fish, shrimp and other organisms caused by water entrainment. Reasonable design, efficient operation
strategy are the difficulties and keys to the application of ABC. Furthermore, the overall negative impact of
ABC on water quality, living creatures and ecological environment is relatively small. Therefore, ABC can be
used in combination with other technologies in order to establish comprehensive prevention and control technol -
ogy system to ensure cooling water safety of costal nuclear power plants more effectively.

Key words: air bubble curtain; costal nuclear power plant; water intake safety; prevention and control mea-

sures
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Table 1 Comparison of nuclear safety hierarchy of laws, regulations, codes and standards between Chinese and UK project
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Research on Hierarchy of Legislation, Codes and
Standards System and Ideas of Supervision of UK
Nuclear Power Plant Project

Chen Yuxiu’, Wang Yuhong, Luo Haiying
(China Nuclear Power Design Company Ltd., Shenzhen 518000, China)

Abstract: With the advancement of the UK nuclear power project, it is particularly important to study deeply
the nuclear safety regulations and standards system and regulatory philosophy of the UK nuclear power project,
which is different from China, and worth paying more attention and learning. After the long—period practice of
the generic design assessment (GDA), the UK project hierarchy of legislation, codes and standards, and the
ideas of supervision of UK regulators are provided in the paper. To reveal characteristics of the ideas of supervi-
sion of UK regulators, the research and analysis have been carried out on 10 aspects that include the purpose of
GDA, regulators, supervision documents, requirements of review, key concepts, etc., which is expected to re-
flect the features of the ideas of supervision of UK regulators. After research and project practice, this paper at-
tempts to summarize the UK project hierarchy of legislation, codes and standards, and the ideas of supervision
of UK regulators, the characteristics that consist of specific requirements and methods of supervision, guidance
for requesting parties, key concepts, specific requirements for design codes and standards.

Key words: regulations; codes and standards; structure; supervision
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Japan's Alternative Dispute Resolution Mechanism on
Nuclear Damage Compensation and Its Implications

Hu Bangda’, Jia Han
(Law School, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: China should consider to construct a special dispute resolution mechanism on nuclear damage com-
pensation. Japan is a sample worth studying. Japan established the Dispute Reconciliation Committee for Nu-
clear Damage Compensation through the Law on Compensation for Nuclear Power Damage. The Committee is a
temporary non—administrative body which can mediate nuclear damages disputes. Japan has positioned the
mechanism to deal with nuclear damage compensation dispute as an alternative dispute resolution mechanism
parallel to the judicial mechanism. The implications from the operational experience of this mechanism in Fu-
kushima nuclear accident are that, for China, a special nuclear damage compensation dispute resolution institu-
tion should be properly designed from the aspects of its organizational role, functional allocation, operation
mechanism arrangement, and capacity and conditions guarantee, to ensure that it efficiently deals with nuclear
damage compensation disputes on the basis of neutrality, professionalism and public service.

Key words: nuclear damage; Dispute Reconciliation Committee for Nuclear Damage Compensation; alterna-

tive dispute resolution mechanism; judicial mechanism; Atomic Energy Law
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Table 1 List of electric science education bases (nuclear power)
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Present Situation Analysis of the Construction of the
Science Popularization Exhibition Hall of Nuclear and
Radiation Safety and the Suggestions

Wang Guimin, Zhang Ying', Dai Wenbo, Liu Ruihuan, Yu Dapeng, Li Yang
(Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: With the rapid development of China's nuclear power industry, nuclear and radiation safety science
has become an objective requirement for the government's scientific decision—making, the public to exercise
their rights, and the steady development of the nuclear energy industry. The science exhibition hall is an impor-
tant place for the public to understand and learn nuclear and radiation safety knowledge, conduct public sci-
ence communication, exchange and dialogue, and be more intuitive, participatory and friendly. Based on the
network and field research, this paper summarizes and analyzes the domestic nuclear and radiation safety sci-
ence exhibition hall, analyzes the existing problems, and puts forward suggestions for the future construction of
China's nuclear and radiation science exhibition hall.

Key words: nuclear and radiation safety; science exhibition hall; network and field research

(T4 P TR

85



1956 1Y)

NUCLEAR SAFETY 20204F12 J]

TR, EARSE, UM, 5 R E 20 e AL R B A 8 AT ()] 4% 40,2020, 19(6) :86-92.
Zhang Ying, Wang Guimin, Dai Wenbo, et al. Research on public communication strategy of spent fuel reprocessing project in China[J]. Nuclear Safety,

2020,19(6):86-92.

R E SRS RN E TR B A A8 SR 5

ko, ETHES, B, x\mia, TR
(AEIBIREZE R4 P, 7w 100082)

WE: 497, PHEAKRABAY 0T A B HD ., HIRBRFLEERSE LR AR
X —, FHER, BT ARSI B ST EIRE f R IS F A i, &
WoRur L AR B G A6 AR FAE, B EY TR B BB A LA R
Jeo ZHAERE]BKEKR, FAZRAHMK, BB AN LG FHEEZ K
BE A I Bk ) B R A B AT, AL EATLFREXYH, Bi, @EATZ
WRAL G A B ATIR AN A B 5 X ik, LR AT Z R F G A Bt 5t et BAESR

86

FEX ., AXHETRBAFEAAD BB FCENR LREE, 507 B A %G & 2R
B DA B AR R B G B NDA B AN LR, 328 AR T

KR A S IE,; AR B AREE
HRESES: TLI41

B VR LOSE, Haia Ut &
B 3R AL B A OB TR S T ke
e mEAL 2R B, U £ (Rt
Al ARZHAERREE R REILH, A
HARBE AR ZS SBL FE BB AL, 1E AL
B MRS 208, AR BN RN
JERTE T ST, REMGEL G T
FEATE . HIFRRE PR Z A HNE AL, iR
THAE 230 B L IR AL AL r AR 3] T i 2R
M, g dE S HARGUR Y 23 AR Bl AR ] T
TAEI I

UTAER , WAL T T e B XU i ke
RN, MBI H A AR AR
KIEEEFENRE “REZEZ", HEEORAH:
MG E A, AL EA YR 5 5| R
SRS o 2 AR BETEAE BN P W H

WA BEE: 2020-10-09 BEBEHE: 2020-10-30

NXEREML: A XEHS: 1672-5360 (2020) 06-0086-07

3 RSEINIIPS IS 3 SYRY (B2 PRy 3119y
WHER e, EIOREOE BT, WORERE
NG AP, O BN F I . AR
ON AR P B0 H A KU P e, 4k
SEEAUIE S TR R BEAT , R A
WRE R, Nk, KARIFREZ R A B
DN AR B L ST X e R H A B A g
PO BE R LA [T B AL e iR BB, AR
AEEFE L,

1 REFZAKIEERER

1.1 HESZARDEBRENE R

F 2008 4F LIk, FEMLEE G T HE RS
IF BRI, TP RL RS S R A A AR i T
VERRSGIEEE ML L W0 . AL R &
AR 604y, ACHE EHORIEM LR 1,

FEEEA: K (1986—), o, dbat A, TN, Wit MEZAER SN AN R ARC TAE

EWSEE . £, E-mail: wangguimin@chinansc.cn



Vol.19, No.6, Dec. 2020 HiRE KA ZHA SN A ARAE K H R

R1 BRAKHABEEZEHREA—RER"
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Research on Public Communication Strategy of
Spent Fuel Reprocessing Project in China

Zhang Ying, Wang Guimin’, Dai Wenbo, Liu Ruihuan, Yu Dapeng
(Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: At present, public communication related to nuclear is one of the key factors affecting the promotion
of nuclear related projects and ensuring the healthy and sustainable development of nuclear energy. In recent
years, due to the public's defensive psychology and concerns about health damage and real estate devaluation,
there have been "NIMBY" incidents caused by nuclear related projects from time to time, which has seriously
affected the implementation of projects and the development of the entire industrial chain. The investment of
spent fuel reprocessing plant is huge and the construction period is long. If the proposed site of spent fuel repro-
cessing plant can not be carried out smoothly because of the public's nuclear fear psychology, it will have a
great impact on the whole industry. Therefore, it is of great significance to carefully study the public communi-
cation methods in the field of spent fuel reprocessing, so as to resolve the public's doubts and concerns about
spent fuel reprocessing. This paper reviews the policies, regulations and practical experience of China's nuclear
related public communication, analyzes the public communication situation of domestic spent fuel reprocessing
projects and the main problems existing in public communication of reprocessing in China, and puts forward
specific work suggestions.

Key words: spent fuel reprocessing; public communication; NIMBY
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Study on the Method for Determining the Acceptance
Value of Material Properties of Localized Material of
Nuclear Power Machinical Equipment

Gao Chen, Sheng Zhaoyang', Chu Qibao, Ma Ruoqun, Jia Panpan
(Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: At present, the materials of China's nuclear power mechanical equipment are mostly manufactured
and accepted in accordance with European and American nuclear power standards represented by RCC-M and
ASME. In order to establish a set of independent material standards suitable for China's industrial level and
practice, key technical issues need to be resolved: determination of the acceptance value of material mechani-
cal properties. Based on the research on the determination methods, technical principles and material perfor-
mance data processing methods of existing material mechanical property acceptance criteria at home and
abroad, a method was proposed used to determine the mechanical property acceptance values of domestic mate-
rials for nuclear prower machinery equipment. According to this method, a preliminary statistical analysis of
the mechanical performance data of the domestically produced materials in the reactor core region of the reac-
tor vessel was conducted to obtain the relevant mechanical performance data distribution and data with a cer-
tain level of confidence and probability of surpassing. The results of data processing contribute to provide sup-
port for the formulation of China's independent material standards.

Key words: localized materials; acceptance value of mechanical property; data statistics; tolerance
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Sation Study on Noncondensable Gas
Accumulation Phenomenon in Safety
Injection Piping System of PWR NPP

Zhu Guangyu, Quan Fengyang, Zeng Xiao, Yuan Yidan
(Center for Nuclear Power Safety, China Nuclear Power Engineering Co.,Ltd., Beijing 100840, China)

Abstract: The safety injection system, which provides emergency core cooling under LOCA accident and
steam tube rupture accident. Under normal operating conditions, the system will be in standby state for a long
time. Therefore, dead—end pipe phenomenon may occur in safety injection piping system as a result of non—con-
densable gas accumulation. Thus, surveillance is needed to verify if the piping system is full of water. Based on
computational fluid dynamics software COMSOL, a numerical mode with the consideration of effect of tempera-
ture on the solubility of air in the water was built to investigate non—condensable gas accumulation phenome-
non in a pipe full of water. The numerical results showed that, when the environment temperature waes in the
sine function with small amplitude every daytime, the air in the pipe will dissolved as the temperature increas-
es, on the contrary, the air in the pipe will precipitate out as temperature decreases. After about 25 d, the maxi-
mum and minimum air volume fraction in the pipe during one day are both stabilizing, therefore, the exhaust op-
eration of safety injection system piping should be performed in a frequency longer than once in 25 d.

Key words: safety injection system; noncondensable gas; dead—end pipe
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Table 3 Gasification and loadging process parameters
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Suggestions on the Analysis and Comparison of the
Safety and Applicability of Two Process Improvement
Schemes in the Liquefaction Homogenization System

Shen Hong', Ji Hui*', Zhang Zhibao®, Yang Xiaowei', Zhang Yu',
Liu Yuntao', Que Ji', Zhao Shangui', Liu Tianshu'
(1. Nuclear and Radiation Safety Center, MEE, Beijing 102245, China;
2. CNNC No.7 Research & Design Institute Co.,Ltd.,Taiyuan 030012, China)

Abstract: In uranium enrichment centrifugal separation plant, because UF; is operated under positive pressure
of liquid, there is a risk of UFs leakage. At home and abroad, it is generally believed that UFs liquid leakage ac-
cidents are more harmful, so the liquefaction homogenization system has always been the focus of safety analy-
sis. This article compares the technical parameters of the two improved process schemes, and according to the
comparison results, puts forward opinions and suggestions on possible problems.

Key words: liquefaction homogenization; improved process; compare; uranium enrichment
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Table 1 Stress evaluation of 16 connecting bolts
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Table 2 Minimum cross section area of bolts
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Table 3 Stress evaluation criteria for connecting bolts

110

il AR A GINPANS gy IR gy f, A S5 R S 41 A =
A f<F,=5,/2 f.<F,=0.625,/3 FUF+f2F <1 SN
f<F,=S.333 f.<F,=068S,/5 G
B f<F,=1.158/2 f.<F,=0.713S,/3 N
f<F,=1.155,/333 f.<F,=0.7138,/5 G
C f<F,=1255/2 f.<F,=0.775S,/3 BREIR
f<F,=1255,/333 f.<F,=0.7758,/5 RS
D Min[S,,0.75,] Min[0.6S,,0.428,] BR 21k
R

ASME FRifERJERS I, $2 1 TR 7k
PEAEHEN XA B 5 PR 7 M A 2 4 R AR 1Y
PRERLL T2 H K.

S 0k

(5

[

=

[J] JKADKHEFA, 2013, 44 (4): 78-80+86.

FREC, AL, IR, & SRJH VDI2230 (9K & LTS f 3
AN IR SR B AT (] AR TR, 2011 (5): 125-
129.

kel XUER, g R UK K LTGS2 A
Wk (1] /K, 2017 (5): 25-28.

(1] 2528 BURIE AR ACRIRR LH ) B K i T e 2456 1) 2 B i i [7] ZE[lpg . A% 1Y Zusedh 2 s pLALPiZ s #r (D] B0, TI9RRE
[J] /hKHL, 2017 (5): 34-36. HR2E, 2016.

(2] XIENE, FLEEE . [k it KA LR 45 b R iR (1] (8] HEAUT. B Fil, Bk £15 L) FLMBI3ON )it
KEHEHA, 2009 (4): 55-57. VAR [C] /b ESh s T ek H AR A4

(3] Bizs. RS %47 i i S SR I K s s iZ 4745 3 ()] 1Y (2012) bst: hFERAEZ, 2014,
K F %, 2010, 29 (6): 176-179. [9] s, skhEler, heT, 5 Al TR 1T 517

(4] FBHE, B/ K AE  HBILEH 22 2 v M 2 42 1 T 5 1 Bl

(] A T84, 2011, 14 (1): 5-8+12.

Evaluation Method of Bolt Stress in Seismic Analysis of
Nuclear Grade Equipment

Chen Yiwei, Huang Bingchen, Shen Wei, Shi Hong', Zhang Qiangsheng
(Center for nuclear and radiation safety, MEE, Beijing 100082, China)

Abstract: As a method of seismic evaluation, seismic analysis is widely used in the safety evaluation of various

equipment in nuclear power plant. At present, because of the different methods of bolt stress checking, the stan-

dard used is also different. In this paper, based on ASME and RCC—M standards, the stress evaluation method

and evaluation basis are proposed for nuclear grade equipment designed according to different nuclear safety

standards and bolts at different positions, which has reference significance for seismic analysis of nuclear grade

equipment.

Key words: seismic analysis; bolt; evaluation
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Analysis of Nationwide Material Aging Data Platform
Construction for Key Items of Nuclear Power Station

Sun Haitao', Wu Caixia’, Lv Yunhe', Zhang Yanwei’, Chu Qibao’,
Che Shuwei', Hou Chunlin', Ma Ruoqun"’
(1. Nuclear and Radiation Safety Center, MEE, Beijing 100082, China;
2. Suzhou Nuclear Power Research Institute, Suzhou 215004, China)

Abstract: Some material aging databases for key items of nuclear power station have been constructed by inter-
national nuclear organizations and countries with advanced nuclear technology, but nationwide material aging
data platform has not been constructed in China. In view of promotion of data utilization value, improvement of
aging management, support of operating license extension demonstration and safety review, foundation tamping
of standards development and so on, the necessity of construction and operating of nationwide material aging
data platform for key items of nuclear power station has been analyzed, and some suggestions were given for the
platform Construction.

Key words: nuclear power station; material aging; data platform; operating license extension; aging manage-

ment
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Problems Existing in the Decommissioning of the “Co
Irradiation Device and the Countermeasures

Wang Yang', Wang Haili', Xi Jin®
(1. Northeast China Regional Office of Nuclear and Radiation Safety Inspection, Dalian 116001, China;
2. Dalian Institute of Applied Technology of nuclear industry, Dalian 116001, China)

Abstract: The irradiating device historical decommissioning records show that irradiating devices which can-
not be decommissioned or whose decommissioning process is slow cause various problems, such as the poten-
tial safety hazard of uncleared radioactive source to surrounding environment, the sluggish process bringing reg-
ulatory burden to the regulatory authorities and local governments, abandoned device causing psychological
fear to the uninformed public and even leading to bad public opinion and so on. In order to solve the problems
existing in the decommissioning process of “Co irradiating device, the data of decommissioning of “’Co irradiat-
ing device in China from 2006 to 2019 are collected, the difficulties in the process of decommissioning the irra-
diation plant are discussed, the reasons were analyzed, the countermeasures were put forward, and the policy
and technical solutions to the difficult problems in the decommissioning of irradiation plant were illustrated by
cases, which can provide reference for the decommissioning of irradiation plant in the future.

Key words: irradiation device; decommissioning; safety supervision
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Research on Cyber Security Grade Protection of
Nuclear Power Plant Instrument and Control System

Liu Jingbin, Qiao Ning’, Dong Xiaolu, Chen Zixi
(Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: In recent years, there have been too many cyber security incidents targeting digital systems in the
nuclear power sector in the world, which have aroused widespread public concern. In order to meet the develop-
ment requirements of digitalization and informatization in the process of nuclear power construction, strengthen-
ing the cyber security of nuclear power I&C systems has important practical significance for ensuring nuclear
safety. However, it is uneconomical and unrealistic to implement the same grade of protection for each system
or device. The importance level and actual safety requirements should be graded, and then the hierarchical pro-
tection strategy should be implemented for different grades. At present, relevant standards have been promul-
gated in china and abroad, but there are still various problems in their applicability and compatibility with nu-
clear power I&C systems. This paper investigates and compares the current status of cyber security grade ap-
proach of I&C systems in nuclear power plants, analyzes the existing problems, and puts forward corresponding
suggestions for these problems.

Key words: nuclear power plant; instrument and control system; cyber security
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Fig. 1 Tritium production in core
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Table 3 Comparison of tritium production based on

different computing code
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Table 4 Portions of tritium generated by ternary fission

heavy nuclides

EiX rhy B 10 R4S = HE A ST A
=y opy 0.85
Py oy 1.85
Py oy 2.60

T TRICAL AR PS> Pu 1 Pu X i A
TR, ASCBE TR R, B BT
%Kﬁ,%ﬁﬁmﬁﬁﬁﬁxmmﬁWHlﬁ
Az IR R P A BRI B BRI R 1 A
[Al, W35,

R5 EZRTHEREMGEX SRR~ EERN I
Table 5 Influence of power share of heavy nuclides on

tritium production in reactor core
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Table 6 Influence of calculation method on tritium
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Table 7 Influence of coolant density on tritium production
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Table 8 Neutron flux rate at the beginning, middle and

end of life period
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Calculation and Analysis of the Influencing Factors of
Tritium Production in PWR

Liu Jian, Li Wei, Zhang Kun, Wang Yichuan, Li Yang, Lan Bing’
(Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: Tritium is one of the radionuclides discharged into the environment during the normal operation of
nuclear power plants. It is of great significance to study the production process of tritium for environmental im-
pact assessment. Taking a third—generation pressurized water reactor nuclear power plant as an example, the ef-
fects of different influencing factors on tritium production were calculated. The results show that: (1) the contri-
butions of *’Pu and *'Pu to tritium produced by ternary fission of reactor core cannot be ignored. (2)Boron dilu-
tion has a great influence on the activation and tritium production of boron—10 as a coolant. The ratio between
the results obtained without considering boron release and those with boron dilution is 2.07. (3)With the in-
crease of neutron flux rate and coolant density, the production of tritium increases.

Key words: tritium production; environmental assessment; coolant density
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Table 1 Materials and material characteristics of main parts
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Fig. 2 Finite element analysis model
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Table 2 First 3 order modal results of safety valve
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Fig. 4 Input load and boundary condition data model
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Table 3 Load combinations and stress limits !

T ot HE 225 N BRAH
BATHIE AR+ 1.0P+HEEH A% o,<S
WL TR e (o,80,) +0,<1.58
WM FE+1.1P+OBE#  B% o,<L1S
o + 32 45 B A + TSR (0,8 0,) +0,<1.658
PAE:Z)
SaTH AE+12P S o o, <158
TRF -+ Sy 2Ry (o, 0, ) +0,<1.8S
HY T HE+1.5P+SSE 4% D% o, <28
T+ A B + (o, 0,) +0,<24S
Wk %)

W #fei, PRBITES, MPa; o, NEWRMIELN 1, MPa; o,
Ry WA MR, MPa; o, NJRFREAER ), MPa; S HIRKVFH]
R FE, MPas

5.3 HHEHERRITE

R 1Y 1) 58 2 T3 W 1) 7R s 320 5 e
PR ZARIE, WA S ITE R LB
A D G T 00T 22 4 B B g AL A% 73
i, SRJEARAE bR SRO SCBE AR AT I A
oo FEDHRTHEMASIER T, RSB/
LA RN Y50 EE 2 RN AL 5 B

NODAL SOLUTION

STEP=1

SUB =1

TIME=1

SINT (AVG)
DMX =.022848
SMN =.657E-04
SMX =171.364

.657E-04 171.4
4.36

8z 41.35 82.64
24.68 56.72 124.6

E5 RE&@MEERE

Fig. 5 Stress intensity nephogram of the safety valve
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Table 4 Stress calculation results and evaluation of the valve body
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Table 7 Stress calculation results and

evaluation of the valve stem
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Table 8 Stress calculation results and

evaluation of pressure bolts
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Structural Design and Seismic Analysis of Spring Type
Safety Valve of Air Conditioning Water System in
Nuclear Power Plant

Zhang Qiangsheng', Wang Dejun’, Shi Qiang', Chen Yiwei', Shen Wei', Li Liang"’
(1. Nuclear and Radiation Safety Center, MEE, Beijing 100082, China;
2. Ministry of Ecology and Environment, MEE, Beijing 100006, China)

Abstract: Under earthquake conditions, spring type safety valves of air conditioning water systems in nuclear
power plants need to maintain their structural integrity and operability. In this paper, the design of the key
parts of the safety valve, the calculation of the bolt pre—tightening force and the connection load were complet-
ed by the formula method. The finite element analysis method was used to complete the seismic analysis of the
safety valve. Firstly, the finite element model of safety valve is established, and modal analysis is completed by
means of finite element software. After determining that the first—order frequency is greater than the cutoff fre-
quency of 33 Hz, the seismic analysis of the safety valve is completed by using the equivalent static method. Fi-
nally, the stress assessment and strength check were completed according to the ASME nuclear power code.
The calculation results show that all parts of the safety valve meet the strength and deformation requirements
under seismic conditions. The analysis method used in this paper has very good engineering value for the seis-
mic design of safety valves in nuclear power plants.

Key words: safety valve; seismic analysis; finite element; model analysis; earthquake load; stress evaluation
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Research on the Construction of Microplastic Pollution
Prevention and Control

Cheng Fang', Jiang Qiying', Kan Liping®, Dou Yifang’
(1. Zibo Environmental Pollution Prevention and Control Center, Zibo 255032, China; 2. Zibo Ecological
Environment Quality Control Service Center, Zibo 255032, China; 3. Shandong Nuclear and Radiation
Safety Monitoring Center, Shandong, Ji'nan 250101, China)

Abstract: Plastic pollution has become a serious global pollution problem. Because of their small particle size,
microplastics can enter the earth's ecological environment cycle through various ways. They also can be trans-
ported along the food chain, accumulated in organisms of different nutritional levels, and thus produce a variety
of toxic effects. At present, the problem of microplastic pollution has become the focus of research in the world.
Microplastic pollution in China is also becoming increasingly prominent. In this paper, the sources and types of
microplastics, the environmental pollution principle and biological effect of microplastics, the distribution and
influence status of microplastics are described, and the prevention and control strategies of microplastics pollu-
tion are put forward. Finally, the global governance experience and model of microplastics pollution control are
summarized and analyzed, and the necessity of international cooperation and social cooperation is discussed.

Key words: microplastic pollution; ecological effect; compound toxicity; international consensus and coopera-

tion
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