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Research on General Idea and Key Work of Chinese Pro-
vincial 14th Five-Year Plan for Nuclear and Radiation
Safety Supervision—-A Case of Guangxi

Yu Rong"’,Huang Meiqin', Yao Zonglin’, Wang Kun',Ju Zhiping'
(1.Radiation-Environment Management and Monitoring Station of Guangxi Zhuang Autonomous Re-
gion,Nanning 530222,China;
2.Baise Municipal Ecology and Environment Bureau,Baise 533000,China)

Abstract: During the 14th Five—Year Plan period,with the rapid development of nuclear industries across
the country,nuclear safety supervision is facing many new challenges. This article takes Guangxi as an exam-
ple. On the basis of evaluating the effectiveness of Guangxi’s implementation of the key tasks of the na-
tional 13th Five-Year plan for nuclear safety,in response to the new situation and new work requirements of
the 14th Five-Year work,it analyzes and proposes general idea of the provincial nuclear safety 14th Five—
Year Plan to build a nuclear safety management system and capacity modernization framework as the main
line,and to promote the construction of local nuclear safety laws and regulations,strengthening the super-
vision of the environmental risk source,continuously enhancing nuclear emergency capabilities,and building a
nuclear safety science and culture system,in order to provide reference for related planning.

Key words: nuclear safety, the 14th Five—Year Plan, general idea, key work
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5T M S A TR AL T R
SRR AR

MooR, TR, B RS

(1. PHFERFEF AR ZARARAEANS, T 100037; 2. FEZEZHARXIHFLRE, RAR
610041; 3. PHONFRBEIEAMRTEAE, 4 621010)

WE: FkELaRXERIBEAN] R NRKEE, TRAEMNE 5 EAFRZ N 6 RE
RN, RiEgHH P AFBRIGBEER ., AR GETA RN AT 20 BAH A Z 426
B BA G PAR A IRAL A, F B3t 5k T 09 584 B RO se B AT AR R . R SR R
MCNP AR 5, 8098 75 Fe 45 980 38 Wh AP B i & AT 5 58 FE O AR 09 2 T AR AT 2T,
AR BT REA R R LB A G R R G ORI R B R EE, ZRET
B ARAE A B R R AR B 7 E BT, TR SR AT TR S ATA R R A,

A Bk AMEM; RFAR; RRE
FEDES: TL77 XEWHREH: ] XEHS: 1672-5360 (2022) 01-0007-06

T TV TR AT A ) o i TR VR A T
S [V A A B s I R e A R R ) e T
J W B T A AR B Bt . T e R R
#1Cs " Sr M Am YEu Eu P 'Np % L+ Fl
B PR R B O R B R
WK R AR R O e TR
WO B A IS PN AT ol 308 e A 4 1
VERNGERS o o e 7 e i TRUR TR ) i 22
IR, ARG P I 7 AR 5 4R
B A PR E LU R Tk R AU A A
5 AR AR B 22 IR) A VR L A P R A
R e XUB A B S g N B 2
TE R RS GBS . BEE Ak B e v 22
R R 3 38 R B30 A1 DA A 330 o e R R, B 38
T ) N B A DIE S ATy SRk A R LA B 7 6

WA HEI: 2021-05-08  fBEEHHI: 2021-11-04

SR BE , BB HA I THOR T A
FRmRCR RAFSEI0 R BRlce i TR S 48
Sy A RE R AR L AHEIE R R, R T AR CERR R,
i oI i SR R LS i RE . TEARZ DU,
MC BV & B A — bR b S (R
MC BEAUFARAR H 18 Tk Dok 5z A [m] 2L,
A A S EITR AL, I ] U SE s
T MC 7 i AE oz ()RR R e, DL
L ARG HE B PR PSS T A )
S FH PR S RSB RS 0 IR
ARICfd ] MCNP SRR, DU™ bl 25
for e am R A TR W R 491, X R i) £ P B
AN BT IR AT R MR ARk P 5 e T 1A i A0
M BE B9 52 R BT, A AT 3R 45 R oy
e, AR IS AT A N 53 D I ) 22 4 B A AR

FEEEA: BRI (1991—), 5, TRN, TRGL, BRESHERTRE ), WISyt is i e
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WE , 25500 BRIl MR R B B et Ak 5T T
1 YIBREIE

1.1 RiREYIREH R AR

T R W AT s T A X BRil d
B BEHE FAE M) o B BB A 5 D R
YRR 577 47 B B M 2 1o B 1) S A L S Bk
B I M SEAE EE f AE TR T,
B IE R DXCZ ] 355 o — R . AR AR —
], e W3 35 5 00 T F- 5, 5 3 B VB /N T ik
IRJEEBE S HEAE A — 5 2O =, LA
Jo e B AR AR o BRI T BE 135° , Bl
#1780 mm, 25 680 mm, FEFRAE R Hb If 25
1310 mm. # FH B B il B k) 28 % 5k
2.5 grem” MIIBEES AV BE N 3.2 grom” AOHTBE
WA, BARRL T LR 1,

x1 B ARIBRAR RS

Table 1 The composition of boron and lead shielding

glass
s ke g
s g bl wE ot bk
(grem™ &£ (W% | (gem™) £ (w%)
Si 3174 Si 24.16
Na 7.05 Na 5.03
K 689 K 596
2.5 B 0.76 3.2 Pb  30.06
"B 3.06 _ _
Fe  1.64 Fe 144
O 4886 0 3315

1.2 EHEER S5

TE R U IS AT 5 B i 5 A A
AR, A AR s VE T A A
TR/ N s 7 A A e as oy A A TR
237 AR AR s R R s N AE L 5 TRl A
ERFHROR A = R AHRAEIRE VS IS 7
XA FE VR R RO P B B R A AR 1 i A
Mgl B s /NEAE LA E SR E VS AE

TR iz NE NI i A S R VS I IR R
LI B

AR R I — B SRR 7 i A o R
(1 e I ) B [ A A, 7 ol A e 4 A 1 1
7R o

$315

$ 400 5

1335

TN

1 FmEHEREE
Fig.1 Canister diagram

P A AR 0 AN K 430 mm, 5 1335 mm,
RER R B 5 mm 1Y 3041 A5 4K, 1T %2
400 kg %N 2.6 g-em™ BB IS LA, KBt
35 [ Ak A4 45 250k 4% 420 mm, #1100 mm #
P75 [B A AR A% 1) () P A IR O 25 T ™ i 5 4
KARURINER ) T 7= S A A T i A e i
128 /NG I O R S R S A ) M T R
680 mm, LTI p i 2 Rl B [ AR Y
FI I MACBAN , 35 6 T AR AR () JT R AR L 36 2 #h
T 5 By il i/ Ny S BN
R SR D TS O A R Ay S
LRAETE FEORTAT VCs. MR B IR
Ay N A S A S S VR 8 TS P T E R 7.05 x
10" Bq.
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R2 WEEMLRRTRAR

Table 2 The elements composition of product glass

JLR fitl (w%) JTE  H (w%)
Al 2.6434 Mo 0.0767
B 3.0502 Na 8.2207
"B 0.7578 Ni 0.2963
Ca 4.8033 0 45.5513
Cr 0.2046 *py 0.0100
Fe 7.2008 Si 20.9855
K 0.0739 Ti 0.0282
°Li 0.9360 *u 0.0176
Li 0.0769 sy 24314
Mg 2.6356 - -

1.3 FEiEESFRiED

S Wi 1 A S o A AR R R R a1 2 TR,
FR IR IR T A sh i R b 5 e R R RS A Y
7 B [ AR (7 T FRidc i i e 28 1), e iR
3 i 7 A A % 1T BE SO0 1850 mm, W] B 7 5
A JER B % e 7 ) 2 10 (+0)300 mm &b 35 E
T PRI S HAE Z ] AR BE o TR
+ JERE K 1500 mm, Bk 2.2 g-em ™,

B2 RREESFEREETREE
G LRSI 2. REEL; 3. PR 4. 5. =0
Fig.2 Schematic diagram of shielding modelfor

shielding windows

14 ESXFIERER

Sy A IE H T AE ST R IE R BRI R B
BV YL 4, I F00 7 0 A FE ST 0 R o) s A SR
iR B S izt e S W Dk ks N i ey

it 118 DX SCRR I X k(o 8 S5 B 4
B FTR Y AR 426, AR A A P AR KO B 4
il DX 2 P A KT AR B 3 R 53 = A7
X, BIEREIX B X FILLIX . WE XN X., %R
GB18871—2002 { H B Ha pir S5 m S e 42 ik
AFRUE YRIRIE , BELE 5 4FE N A A B0 & N
20 mSv. R B ES AL TAE N RAEA
ST AR 250 K, 45K TAE 8 /N, FEIE
TAEZA T BT Bl BB 5 A N AFAT 3
B HFRE R 10 mSv-a™, B F R (5 A
i 5 wSvh, # 3 KA X B TR FH A
HORFRME. 3% 3 nl A, B4 T4k X, Bl
WS RIREZR/NT 2 pSv/h,

®3 FEXRE

Table 3 Dose rate limits

Eﬂ%;;;yhﬂe <2.5uSv/h 1 pSv/h <§§Ei§§>
z%%;;?wal <SuSvh 2 pSvh é?%giﬁ?;

2 EHFFFEIRE

R 5 SRR 5 e 2 ) AR X T LA 37 ST
5 e 7 8 5 T e 558 R AU R (Un &1 3 ),

B3 FREESFRE SRR

Fig.3 Monte Carlo simulation model for radiation

shielding of shielding window
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[F] B U6 5 B 7 i T RS B A
MCNP &I . R4 T R A g iR 24
V65 0 308 o e 7 B 0 355 B 442 100 mm 1Y
JEEE VAT A0 )2 A0 HE (A& 4 FFoR), AT it T
&L Ik H PR 700,800,900, 1000, 1200
F1 1500 mm 3 6 N HATR IR,
F5 SiE 4 1 DEn/DFn #HF , 7EFRIEJRR
A o e B B S T (o0 )300 mm AR TR

3 HIEAER SR

TERRAE R ONFE 5 57 7 (7ho0)300 mm &b
I 55 MCNP U 5% D, B mSv-h!
(1A y ETF I BTHR). MR4E V'Cs AR HLEL, 1
YRR 2 A6, B i 730 R 0.662 MeV Fl
0.184 MeV, H:H 0.184 MeV 6 T B BEHE /> X Hb
R/, P20 AN T, R 5 IR A5 BE A S 7.05 x
10“Bqo PRI, I AT AR % Dy 4

Dy=A*D

K, D, LA mSv-h' .

3 5K 0 3 38 5 A R S 3% 3 o e o
MCNP #4758 R, 1570 JE BE MCNP 4 1
ACURFHRL T i 1 B, TR 2320 (1) AUl 55
251 D,, W 4,

(1)

x4 AEEETHHEBNBHBNE TSR
Table 4 Dose rate of boron glass and lead glass under
different thickness

JEEE 7 OISR T A AT Y T

mm 7%/ (WSv/h) K/ (uSv/h)

700 42.09 6.63

800 8.32 1.23

900 1.43 0.22

1000 0.24 0.04

1200 0.009 0.003

1500 0.0007 0.0006

AN JEEE T 04 B3 5 A B 0 5 DNt i 1Y)
IR LR UE S Fis.

MRS AT LAE RS R 2.5 grem™ (1)
B3 B A Ay o BB B i, Bt o V2 B 14 I, U 4
(AT R R AR S HR B 3 R 4 W ,
B B8 5L E A7 800 mm FRF, W8 A5 F) 30 2Ry
8.32 wSv/h; JEELE K 900 mm Fif , i A7) R
}1.43 wSv/h, /NTF 2 wSv/h 5 SR PR ; SR
FF 900 mm Hif, )5t e 1)k 3R 9 e S 7
IR M2 N AR A 2% Tl
R ST U, 70 i R 0 o1 P 7 R G P 5
REMEER TG OUT , BB B v 1 fe /N B

-
»
Q !
g § el
.

WELILGELILELE

= = T

NUM

& 4

MCNP 4 BRI F R EREE

Fig.4 Stratified MCNP simulation of shielding window
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Fig.5 Relationship between thickness of boron glass
and lead glass with dose rate of measuring point
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(50 T R B R AR R AR B g S, R 4 7]
L, B RS JELE Oh 700 mm B R ) 7
A 6.63 wSv/h; JEE A 800 mm i, il He: s 1)
FIHER N 1.23 wSv/h, /TR BR{E 2 pSv/h;
JELRE R T 800 mm B, 00 8 o 1) 8 23 114) SR ik i
Z I LI s AN AR AL AT 2%
F)?u HRETRE T TN, 53 F I 2 o5 T e 45 A Je
A9 e R BRAE R B 0T, 5 B 288 I i 7 1Y)
ni/J\Fr“r“ % 5E Sk 800 mm.,

4 Hig
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(2) 7835 B4 R e e 5 77 5 32 BRAE (/)
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INJEERE/IN TR B e e i

(3) TELR 75 SRR AL AR A 45 S K S5 B 4P R
M ARERIE GG T, 7 i 25 fr i s PR 5 1R iR
22 [B) (1) S5 e 32 3 b T IO e PR I, B/ NE B
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S 30k
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PRSP R [T] . P RER2ERR, 2010,
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Study on Shielding Design of Shielding Window for High
Level Liquid Waste Vitrification Plant Based on Mc¢
Method

Chen Shuang ', He Qingju’,Zhou Qiang’

(1. CNNC Everclean Co.,Ltd.,Beijing 100037,China;2. Nuclear Power Institute of China,Chengdu
610041,China;3. Sichuan Environment Protection Engineering Co.,Ltd.,Guangyuan 621010,China)

Abstract: Shielding window is an important observation equipment for High Level Liquid Waste Vitr-
ification Plant ,which installed between hot cell and operation gallery inside concrete wall to perform the
role of radiation protection and air tight ventilation isolation. To ensure that the radiation dose which the
operator of the plant taken is controlled within the limits of the ionizing radiation protection standard,the
shielding effectiveness of shielding window is need to be verified. This article uses the Monte Carlo simula-
tion program MCNP to perform the Monte Carlo simulation study on shielding effectiveness for two shield-
ing windows of boron glass and lead glass,to calculate the relative optimum material and minimum thick-
ness of shielding window which can guarantee the occupational exposure safety of operators. The dose rate
of the operating gallery under this thickness meets the requirements of radiation protection management
and ensures the radiation safety of the operators working in front of the shielding window.

Key words: high level liquid waste ; vitrification ; Monte Carlo simulation ; shielding window
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BB EREATERIRENRERES

(1. Lt TR RZGTRARANS, EE 200233; 2. b % M &AHR FRAF
LB 200041)

HE: ZRAHTEZRSRRKREERBE, SR HFRERPLELAETEE L,
AXLLS ZRECEBL TR EEEHHRAAKER, 2% B GB 20052-2013 ",
GB/T 10228-2015 "> #= T/CEEIA 258-2016 !, #2MB Atk 1 B BRI H k= B Hisede
NBBALI T, SHFFIIFE, SR TRBGFR BB RAEROZREEEELA

IMFEHFHE N

KR, TREE; MR EHME; THPAL; TARE
HESES: TM412 XEFRIREE: B XEHS: 1672-5360 (2022) 01-0013—-06

S AN H A L B — 5 RO
HERENFIAE, FR E ) L H = AH G AR R 2%
AR R AR E 2R 16 MVA L BUE LT 10/6.3(7.2)
KV, RN E AR A o A R A, R
TG R “AE R AR BRI S (=
AR AREOR S EC K ) (GB/T 10228-2015)7;
B 7 GB/T 10228-2015 H, Xf F 10.5 kV/6.9 kV
U g T A ok H 3] 6300 kVA, ANid
F 16 MVA ZE 2% H AT A AT #H G A Fe 245 hg
WObREE H1 T 16 MVA/10.5 kV/6.9 kV 1Y 7% &
firo EFXTT BB KTy ), SRy 587
AT E , FH LA 485 2% M bR 4
1 JLRERPRUE A T FE (RIS, AR A5 R0
PER R TR FE A BERE M e fIREER

1 ERETEATERS

Tz, FHEEEN 6 kV (5l
) % 6.9 kV(IBLEH ), JiiF N 50 Hz, 22 Ji

W HEI: 2021-04-09  BEHHH: 2021-08-30

FRAE T Bl A B B A, AR A A i o AR
FiK | 50 Hz, R EBIT)E,H R HRIE
P 8 A g i A R [ 20 U040 30 T R R T 25 B
HEr, RS 2 A AR R ARl R 10.5 kv
LRI R 6 kV 80 6.9 kV Jm ] TR, %
1 R TR A R AR S 4L

R1 EARSHE

Table 1 Technical parameter

SRR ZHUH
B 16 MVA
AHEL 3H
i 50 Hz
e 10/6.3 (7.2) kV
EXES bR DYn-11
MEE7IEENES 9%, fWZEH +7.5%

N

2 TIEREERRE
AR AR RERLAE I 3 9, | PRER A,

o

FEEES: e (1988—), &, TR, Wid, WARTRT, BN 0 s oA B AR

el dr Lscleo
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AFESAR . rf2s 2R AR A 0 2R RE SR A R
MR T VPR R PR . A8 R ke &
B AR AN T 20T AR R A ik & B
BT, H A AR M, 7
FLIRE IR A

H i, ¢ T 1 248 & 4% e 3 A 1 £ 2
AT B ERBEARSHMEK ) (GB/
T 10228-2015), % - 10 KV H B4 9038 R 2%, %
TE A VS A 30~2500 kVA, {H 35 kV L
SEG R AR I FH 2 B3 A 800~25000 kVA 5
(=M LA 25 RE AR 2 1 S BB SS9 ) (GB
20052-2013) WAL & H T 10 kV H & 5 9, i
RE 2% 180N 30~2500 kVA 1) =048 He g s o E
% Tl P 22 b HEC 6 kV~35 KV 7F JE 2% BE 2% PR
TEE M RERL % 9% ) (T/CEEIA 258-2016) 1, 4t
X 10 KV HL R A5 9% L ) AR F 2% 18 FH 25 1 [
;7 630~6300 kVA., DL _F = hrufEH A E H T
16000 kVA/10.5 kV/6.9 kV 7 JE#s fER AT FE B
Ko PR, AR A AR IESEAT 1 FREFEN A HE
SRR A R L [ ) — A FEL B

3 TESRR 1 REUEE = IR
REmFER R 2

%S A FRE GB 200522013 .GB/T 10228

2015 F1 T/CEEIA 258-2016, i 1+ = Fh #5455 =
A F R L AR g 1 R 2 A AE A

TERARFE(E
31 #E F ik —: LGB/T10228 & 35kV/

16000 kVA BB WL [ESF10FE (3 REe) , KR
GB -20052 FUHEE L BT B H BT R A 1 REESL

i ik GB/T 10228 F1 GB 20052 ¥ 4> #5 1
REZL S HO0 1, GB/T 10228 15 i A ] 1 s A
[F) 25 70 R AR BER L T — A S I FE (A,
H A4 T GB 20052 H [F] H & [F] 45 5 228 & 4%
) 3 JAERME . B SeiR 4l GB 20052 Fr8 H: [F]
FEARAS 1| AR 3 FBERLM Ll C &R,
H KM P8 GB/T 10228 H 35 kV/16000 kVA
17 R #% 1 FE (3 G RE 20, AR HE GB 20052 A9
Proa L, P 5 3 R L AR A A 4
16000 kVA/10.5 V/6.9 V i1 1 ZLRERIE

A GB/T 10228 [a]— 2% & v X [z JLASAS
[F) AR L, 1Ak 220 W6 H, R S5 2 ) A

(1) GB 20052-2013 25 H 1 HiL 7 (%) it A, 28
JEARRERL SR MFE (WK 2, e mmiE T
30~2500 kVA , HEAM 40 %5 2 2000 kKVA
12500 kKVA),

M 2 AT LU BE A 5 2500 kKVA, HY
TS RS PRSI RERLAN T &

%2 FRAEBTERELSH
Table 2 Energy efficiency grade of dry-type distribution transformer
1 4%
e WL T A E
e BB W A /W
UARZ %128 UARZ %123
VA | 2 die 23 BRAFE
W B F H W B F H
(100C) | (120°C) (145°C) (100°C) | (120C) | (145C)
2000 2195 12240 13005 14005 1000 12920 13725 14780
2500 2590 14535 15455 16605 1200 15340 16310 17525
2% 3%
W | RIE /W GG /W o UG /W
/kVA 23 AR
SRR T Y ! . W " ‘ .
MR ooe) | (120C) | (145%) (100°C) | (120C) | (145%C)
2000 2440 1000 13600 14450 15560 3050 13600 14450 15560
2500 2880 1200 16150 17170 18450 3600 16150 17170 18450
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MY, KO 2 REATAS | REHBAKA

1 GLRBAL : X N 1928 25 FE R 2590 W, 11 2%
HFE (100°C ) Ky 14535 W,

3 JLRERL XI5 EARAEN 3600 W, f1 2k
FFE (100°C ) 4 16150 W,

THETHN, 1 JeReskas FAbFES 3 Jresiss
BRARFE T 1% 28%, T ZRIFE T 10%.

X T4 5 25 1 R 2000 KVA 14 HL T804 75
7 i, 5 A3 AR R A7 2 FE A AE [ RE 1Y R
Fefl. FR AT, 1 RRERas AR FERR (A5 3 2
RERLAS BRAAE PRI AT AR 2R 5 1 ek i3k
FAFEPRIE AL 3 LRBRL 7 AR FE PR (At 3 U Ze e

HRE IR RFLAEE, #E5E 16000 kKVA 75 K 24§ 1
1 ek 2 B R4 3 JRERI S BAHFE T %
28%, 1 HRE A EAAERL 3 WA B T
W 10%.

(2) GB/T 10228-2015 #5#EZ51HY T 6 kV. 10 kV
H 1R 25 90 11 630~6300 KVA H, 175 [ 45 19 F 48
B2 3 P AT 6 kV/10 kV HLES4, oK
1 6300 kVA BYAZ e #5, A 16000 kVA 25 15

AT L

Horp, 7E GB/T 10228-2015 1 45 H1 T 800~
25000 kVA 35 kV/10 kV HL J1 78 4 FO B bR i,
W 4,

MR 4,35 kV 2% 16000 kVA 25 [E#5 3 9
RERLZS BANAE N 19.3 kW, T 2 30FE (100°C )
71.7 kW 454G LRI L, 25 AR F 1 2%
PFEAT .

23R 193 x (1-0.28)=13.896 ~ 13.90 kW

FEAFE (100°C ): 71.7 x (1-0.1)=64.53 kW
32 #EHEZ: L GB/T 10228 # 10 kV 3t
K7 6300 kVA ##E#ZREZIL AR 16000 kVA 3
Reeinge, BRRBILGIHITEREYN 1 ZITE

LI GB/T 10228-2015 X} Jif 6300 kVA 10~
6.9 kV [ 3 ZLRERIAE AR AT 16000 kKVA
3 WHERUARAE , FEAR 4 A5 #E T/CEEIA 258-2016
HHATRERL 1 %43, T/CEEIA 258-2016 Frifi4s
TR GB/T 10228-2015 114 1 2L e M0 FE
KV EARILEZR 5.3 6.

HR 42 5 Fn3R 6, HEAC I ] J2 1 Ak

R 3 6kV/10kV & 630~6300 kVA FTRHEEER S EER
Table 3 630~6300 kV excitation-free voltage regulating power transformer of 6 kV/10 kV class

HLHRZH A5 B o ! RIS RGN (1 57 B A5FE /KW
AVEE RS WL | A 130°C B 155CF 180°C H
AVA | ErE v | T i kv | T kW ]
AL (100%C ) (120%C) (145°C)
3
10 Dynl1
£2x25 3.15 .
6300 10.5 S . Ydil 8.5 33.3 353 37.8
+
11 63 Yyn00

Table 4 800~25000 kVA excitation-free voltage regulating power transformer of 35 kV class

£ 4 35kV £ 800~25000 kVA TTHhELE EHB I ERS

LR 2 G o e IR a2 R G 1 1 AR kW
UE 25 BREEAL | 2S5 ddhiFE
o S ~ 130°C B 155°C F 180°C H
RVA | B KV “%ﬁ s Ay | 5 kW
£2 (e (100°C ) (120C) (145°C)
6
35
6.3 Dynl1
36 +2x25
16000 10 Ydll1 193 71.7 76.0 81.3
37 +5
10.5 Yndl1
38.5 .
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FHEL T 3 GLRERK, 25 PFE T B 20%, T 2 dhAE
(100°C ) FF& 10%.

P GB/T 10228-2015 X}/ 6300 kVA 10~
6.9 KV 119 3 ZLREAL I FE , iR 5 AR R a8 2 5 A 5K
#E 5 16000 kVA 3 2% BE AL 1 #E, 4% T/CEEIA
258-2016 PEATAERL | AT, BAKITHA AT .

4 [,16000 .3
75 3 0t #E. 8.5 x —) x (1-0.2
75 31 FE (6300) ( )

=13.68 kW
ERIE (100°C ):333 % (——) x Q-

0.1)=60.294 kW =~ 60.3 kW

33 #HEAFE=: L GB/T 10228 1 10 kV X
K7 6300 kVA 2 FTRINEGFHNIEE 16000 kVA 3
Reeyinge, BRBILOHEITREN 1 HIFE

L GB/T 10228-2015 %} Jif 630~6300 kVA
10kV/69 KV 1Y 3 L RERLIAE, IR 4l R 1L 5 (y=
ax’+c) fE B 16000 kKVA 3 2% fie 545 #E, H 4% T/
CEEIA 258-2016 M1 THERL 1 HATH.,

(1) # H Matlab T. H %F 630~6300 kVA
10kV/6.9kV (1) 3 L RERFE R T AR IUA, UL
%27,

SIHHELL S HRZRUTT :y=0.01439x"7-0.303

FEHE A I T 1y =0.0498x""7-0.05986

ZERBAFEW
N w N W =)}

[

0 1000 2000 3000 4000 5000 6000
ZHR/KVA

Bl 1 Matlab TR THZHIRFEMS L
Fig.1 Fitting curve of no-load loss under MATLAB
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The Problem of Class 1 Energy Efficiency Loss Calculated
of A Nuclear Power Plant Project RCP Dedicated Dou-
ble-Wound Transformer

Li Ye',Zhao Hougin’

(1. ShangHai Nuclear Engineering Research & Design Institute Co., Ltd.,Shanghai 200233,China;
2. ShangHai Haosheng Network Technology Co.,Ltd.,Shanghai 200041,China)

Abstract: Energy—efficient transformer can minimize loss in electric distribution system. Meanwhile,it is also
significant for environment protection. This paper combines with GB/T10228-2015,GB20052-2013,T/CEEIA

258-2016 and technical parameters requirements of a nuclear power plant RCP dedicated double—~wound trans-

former,according to the requirements of class 1 energy efficiency to calculate no—load loss and load loss limit

value and quantify judgment criteria. It has practical referenced value for the purchasers to choose the high—qual-

ity transformers which meet the requirement of energy efficiency.

Key Words: transformer;energy efficiency;no—load loss;load loss;loss calculated
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Practice and Discussion on Management of Radioactive
Solid Waste in Nuclear Power Plant

Zhang Weihua,Zhang Yimin,Guo Haifeng,Ding Zhibo, Yue Huiguo,Wang Renke,Feng Jianping”

(Northeast Regional Office of Nuclear and Radiation Safety Inspection, MEE,Dalian 116000,China)

Abstract: With the development of nuclear power industry in China,the production of solid waste with
medium and low radioactive levels is increasing rapidly. Based on the analysis of the current situation and
problems of radioactive solid waste management in nuclear power plants,this paper puts forward some
countermeasures and Suggestions,such as continuously promoting the minimization of radioactive solid
waste,speeding up the construction of disposal site,improving the conditions of waste discharge and trans-
portation,enhancing the efficiency of solid waste treatment,and strengthening the supervision of profession-
al operation.

Key words: radioactive solid waste; volume reduction; disposal; radioactive waste management
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Fault Analysis and Reliability Improvement of Variable
Frequency Drive for Reactor Coolant Pump in A NPP

Zheng Hailong,Song Guangyao,Tian Shimeng

(Shandong Nuclear Power Co.Ltd.,Yantai 265116,China)

Abstract: The reactor coolant pump of a third generation nuclear power plant in our country is equipped
with variable frequency drive ( VFD ) and they operate at the same time for a long time. Therefore,the
reliability of the VFD is of great significance to the stable operation and economic benefits of the unit. This
paper mainly introduces the reliability design of the VFD,analyzes the historical faults of the VFDs used
in a nuclear power plant No.l and No.2 units,finds out the weak points that affect the reliability of the VF-
D,and puts forward the corresponding countermeasures to faults and measures to improve the reliability of
the VFD. It has certain reference for the design optimization,equipment manufacturing and operation main-
tenance of the VFD used in domestic follow—up units.

Key words: nuclear power plant; reactor coolant pump; variable frequency drive; fault analysis; reliability
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Researching on Neutron and y Heat Release of Irradiated
Materials in the Central Hole of Reactor

Li Min,Yu Chengbo,Liao Lu,Xu Tao,Gao Shenfu,Sun Shijie,Liu Xudong

(Nuclear Power Institute of China,Chengdu 610213,China)

Abstract: The heat release rate of neutrons and gamma on the irradiated material of the reactor is an
important input parameter for the thermal calculation of the material in the reactor. Based on the
Monte Carlo Particle Transport Program ( MCNP ) ,this paper calculates the distribution of neutron and
gamma heat release rate of the axial direction of different materials ( water, T6061 aluminum,single crystal
silicon,stainless steel,zirconium alloy ) in the L12 central channel under the core layout of a reactor first
furnace high thermal neutron core. The calculation results show that,in the 0~1000 mm axial height of the
active zone,the point of maximum heat release rate of neutron and Y on the material appears at 310 mm.
The distribution of neutrons and gamma heat release rates on different materials is different. Compared with
neutrons,the gamma heat release rate on the same material is larger,which is the main factor of material
heating.

Key words: MCNP,irradiated material,neutron heat release rate,photon heat release rate
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Yang Wen, Yao Shiwei, Tai Yun,et al. Nuclear Design Verification Calculation of Marine Nuclear Power Platform based on MCNP Code [J 1.
Nuclear Safety,2022,21 (1):36—41.
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Table 1 Parameters of fuel assembly for marine nucle-
ar power platform

Pyt YIS EL Kfy
SRR SNz / mm 8.00
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Fig.1 Schematic diagram of core layout
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Table 2 k4 and reactivity values in different states of the initial core

ke SN P
THERA
BWIHE /pem MCNP/pem s /pem % 3HE /pem MCNP/pem 22 /pem
WA, JofsHlEE . JCrTREEY) 1.29750 1.29502 -248 22929 22781 -148
B, ORI AR 1.21157 1.20965 -192 17462 17331 -131
B, EhESRmA L AR
;; EREEEA. A 0.93112 0.92780 -332 -7397 -7782 -384
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B, i 2 2
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Table 3 Calculation results of control rod worth

PRI & MHH /pem
TR
Cl C2 El E2 F1 F2 N  &itfi  MCNP P22
RS O 0 0 0 0 0 0 - - -
HAfA A I 0 ¢} 0 (¢} 0 0 (¢} 1352 1397 45
Hdfi A Cl 0 I ¢} 0 (¢} 0 0 (¢} 3931 3978 47
HUIH A C2 0 ¢} I 0 (¢} 0 0 (¢} 3930 3997 67
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AR A F2 ¢} 0 ¢} 0 (¢} 0 I 0 928 969 41
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P A I I I I I I I I 24860 25113 253
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Table 4 Calculation results of control rod worth
AL LSRR A {8 /pem
PRGRINA
Cl C2 El E2 F1 F2 N &IHME MCNP %
TR EL 22 600 1 I I 600 I I I I 3713 3717 4
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F PR KB B2 0 I I 600 0 0 0 0 2525 2602 77
FEPAR R CL 0 (¢} I 600 0 0 0 0 3241 3248 7
FPAR R C2 0 0 0 600 0 (¢} 0 0 4164 4188 24
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Table 5 Calculation results of control rod worth
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PR N I I I 600 I I I 0 1707 1782 75
PR AR FL I I I 600 I 0 I 0 2883 2926 43
PR F2 I I I 600 I 0 0 0 2294 2310 16
PR E2 0 I I 600 I 0 0 0 3233 3258 25
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Table 6 Calculation results of integral control rod
worth for E1 bank
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Nuclear Design Verification Calculation of Marine Nuclear
Power Platform based on MCNP Code

Yang Wen',Yao Shiwei, Tai Yun,Qiu Jinrong,Chao Fei,Li Xing
(Wuhan Second Ship Design and Research Institute, Wuhan 430064,China)

Abstract: The marine nuclear power platform is an organic combination of small nuclear reactor and ship
engineering technology. It has the characteristics of good maneuverability,long on—time charging operation
cycle,high power density,low operating cost,energy saving and environmental protection. In this paper,The
core geometry model is built based on the design of the marine nuclear power platform reactor core. The
core reactivity and control rod worth are calculated by a Monte Carlo code MCNP for this core design at
first cycle,initial loading,normal temperature,and normal pressure condition. The results of the calculation
are compared with nuclear design values. It shows that MCNP code is suitable for marine nuclear power
platform core design calculation,and can be verified with nuclear design values.

Key words: marine nuclear power platform; nuclear design; MCNP code; reactivity; control rod worth
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Fig.1 Material flow diagrams describing the mass flows (in units of kgy,,) of uranium, required per kWh
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Table 1 Nuclear power plant operation data for 2019

MRS P4 RSUETIE /MW BB LR /TWh  SEREIEF /% SEREHINF /%
JEIKHE 45 47304 335.266 84.5 90.3
KM 2 1456 11.635 91.2 93.8
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Table 2 Status of lean uranium management in some countries ( 1999 )
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Table 3 Working parameters of uranium hexafluoride container
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740L 14 120 -40 2277 5%
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T AR T3 m® 288 NI R EEBR G 5%.
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Table 4 Uranium hexafluoride vessel surface measure-

ment parameters
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fEm

Safety Analysis of Depleted Uranium Containers for Open
Storage

Yang Zhen',Lian Qianwen, Yang Zhangzhong,Shen Gang,Zhang Shucong

(North-Western China Regional Office of Nuclear and Radiation Saftety Inspection, NNSA,
Lanzhou730020,China)

Abstract: Depleted uranium is a byproduct of uranium enrichment. With the development of nuclear ener-
gy industry,depleted uranium storage increases year by year. Through the simulation calculation of depleted
uranium’ s existing stock and annual new increment,this paper summarizes the current situation of depleted
uranium’ s open-air storage,such as only one radioactive containment barrier for depleted uranium’s open-
air storage,the need for storage of many containers,and the corrosion of containers by natural environment.
This paper analyzes the hidden danger of depleted uranium container in the open air storage from the emis-
sion limit,nuclear accident level,maximum false accident and so on,and then puts forward some opinions
and rational utilization from the perspective of nuclear safety supervision.

Key words: depleted uranium,open storage,safety
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Preliminary Calculation and Analysis of Self-irradia-
tion Gas Production for the Hot Resin Compaction Waste
Package

Gan Xueying, Xu Chunyang, Zhang Yu', Li Xiaolong, Jiang Jing, Zhang Chunlong

(Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: Absorbed dose and gas production of the hot resin compaction waste package were calculated and
analyzed under a condition of choosing conservative parameters and models with Microsheild software and
the gas radiation chemical yield (G value) reported in the literatures. The results showed that the absorbed
dose of the resin waste package tends to be stable after about 100 years, and the expected and the maximum
cumulative doses are about 3.6 x 10° Gy and 1.4 x 10° Gy respectively, and the corresponding cumulative
pressures are 1.0 x 10° Pa and 2.5 x 10° Pa, and the hydrogen volume ratio is about 8% —12%. The
expected and the fastest time for H, concentration to reach the safety limit (4% ) are about 0.97 years (354 days)
and 0.22 years (80 days), respectively. It was intended to develop a new approach to access the gas production
evolution of spent resin waste package resulting from self—irradiation in this study.

Key words: spent resin; waste package; radiolysis; gas production; radiation chemical yield; hydrogen
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The Role of Source Credibility on Public Acceptance of
Nuclear Energy

He Yanling "*, Xia Donggin"", Yong Nuo'

(1. Institute of Nuclear Energy Safety Technology, Chinese Academy of Sciences, Hefei 230031, China;
2. University of Science and Technology, Hefei 230026, China)

Abstract: Public acceptance of nuclear energy is affected by various kinds of source, and source credibility
is an important determinant of information source persuasiveness. In China, regulators, experts and nuclear
industry are the main sources of nuclear information release, so it is necessary to study the impact of the credi-
bility of these different information sources on the public perception and attitude towards nuclear power. Based
on source credibility theory, the regression model of public acceptance of nuclear energy was constructed and
empirical research was carried out. The study found that the credibility of different sources had different effects
on nuclear power perception and attitude. Regulators’ credibility indirectly affected public acceptance through
perceived benefits and perceived risk, experts’ credibility directly positive significant impacted on public ac-
ceptance, but no significant influence on perceived benefits and perceived risk, nuclear industry credibility
significantly influenced public’ s perceived benefits and perceived risk, but no significant influenced on pub-
lic acceptance. Both perceived benefits and perceived risk directly significant impacted on public acceptance.
Our results could provide some implications for risk communication mechanism in the field of nuclear energy.

Key words: nuclear energy; public acceptance; risk perception; benefit perception; source credibility
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Research on Control Rod Withdrawal Limit Analysis
Methodology for CAP1400 Plants

Li Wei', Shi Jianfeng, Qin Yulong, Wang Lihua

(Department of Core Design, Shanghai Nuclear Engineering Research & Design Institute, Shanghai
200233, China)

Abstract: Rod withdrawal limit is used to restrict the range of control rod position and boron concentration,
to prevent violating the moderator temperature coefficient limit. Mechanical shim operation strategy is used
for CAP1400 nuclear power plants, leading to a much larger operation range of control rod position and boron
concentration, and a more complicated rod insertion situation because of the maneuvering of M banks and AO
bank. Thus the generation of rod withdrawal limit for CAP1400 plants is more complex than traditional plants.
This work established a rod withdrawal limit analysis methodology for CAP1400 nuclear power plants. Influ-
ence on rod withdrawal limit from the complicated satiation of control rod insertion were prop-
erly settled, and measured data from plants were mostly used to compensate the predicted rod withdrawal limit
result. Rod withdrawal limit raise by this method is enough accurate and also conservative, and could be used
conveniently during plant operation.

Key words: rod withdrawal limit; moderator temperature coefficient; boron concentration; MTC limit;
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Research on Aerosol Natural Deposition Phenomenon of
HPR1000 Loss of Coolant Accident

Liu Jianchang ', Chen Yichen', Yu Jian’, Chen Yunying ', Shen Yonggang """, Zhang Yapei’, Su Guanghui’

(1. China Nuclear Power Technology Research Institute Co., Ltd, Shen Zhen 518000, China;
2. Xi’an Jiaotong University, Xi’an 710000, China)

Abstract: For containment design without containment spray, the natural deposition is one of the important

removal mechanisms of radioactive nucleus in containment. The deposition rate analysis models for four nat—

ural deposition mechanisms have been given in this paper, including gravitational settling, diffusiophoresis,

thermophoresis, and Brownian diffusion. It has been conducted the research on natural deposition of aerosols

in containment after a large break loss of coolant accident caused by double end guillotine break at cold leg

of HRP1000 reactor. The effect of aerosol particle size distribution and aerosol release assumption on natural

deposition has been analyzed. The result shows that the aerosol particle size distribution has an influence on

the process of natural deposition. The larger the particle size, the more important the contribution of gravita—

tional settling, and the less important the contribution of thermophoresis. The result also indicates that com—

paring to linear release assumption, the instantaneous release assumption overestimates the deposition mass

during transient.

Key words: aerosol; natural deposition; HPR1000
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Optimization of Configuration of Heat Exchanger Isolation
Valve and Radioactivity Monitoring Instrument in Essen-
tial Service Water System of Nuclear Power Plant in China

Xu Youlong, Liu Wan’, Zheng Lixin

(Nuclear and Radiation Safety Center, MEP, Beijing 100082, China)

Abstract: For the operation of nuclear power plants, essential service water systems are closely related to
quality and safety.The essential service water system is used to remove heat from the cooling water system of
the plant and transfer it to the sea water, thus serving as the final heat sink for the nuclear island.This article
describes the current our country most of the nuclear power plant water system heat exchanger isolation valve
with the configuration status of radiation monitoring instrument, including the United States, France, and the
Internationa Atomic Energy Agency (IAEA) is analyzed for the similarities and differences of essential service
water system design requirements, combined with the actual operating events, analysis our country current
nuclear power plant isolation method of heat exchanger in essetial service water system with the United States
nuclear power plant standards review program requirements caused by the difference and the configuration of
the pros and cons, and combined with China’ s relevant laws and regulations for essetial service water system
design, the requirements of the guidelines, the paper proposes some suggestions to improve the reasonable
configuration.

Key words: essential service water; heat exchanger; isolation valve; standard review program; radioactivity

monitoring.
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Study on Data Government in Fleet Nuclear Safety Super-
vision
Lu Yang, Xu Junjun, Liu Zhigang

(Suzhou Nuclear Power Research Institute, Shenzhen 518028, China)

Abstract: With the progression of the industrial informationization, a large quantity of digital data, which
are generated from the activities related to nuclear power plants’ production and operation, tend to increase
sharply. The nuclear safety supervision activities have been progressively formed on the basis of the data. It is
difficult to supervise fleet nuclear safety efficiently, as the data are massive and of low quality. According to
the theory of data governance, this paper conducts a research on the fleet nuclear safety supervision data by
analyzing the fleet safety supervision data characteristics. Considering the actual practices in the development
of the fleet nuclear safety supervision system, two key elements to improve the efficiency of the nuclear safety
supervision have been proposed: one is the introduction of the IT experts in the organization of the data gov—
ernance; the other is the standardization of the supervision activities and the related data.

Key words: nuclear safety; supervision; data governance
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F1 EUEMEKFNEERITRAES, (f, &)

Table 1 Standard ground horizontal acceleration design response spectrum value S, (f;,¢)

Hfi: em/s®
AR A He
FHIEEE &%
A (33) B (9) c (23) D (0.25) E (0.1)
0.5 981 4856 5837 883 113
2.0 981 3493 4170 569 94
5.0 981 2560 3071 461 82
7.0 981 2227 2737 422 69
10.0 981 1864 2237 383 56
F2 BRMEEDRETETHGy ()
Table 2 Target acceleration power spectral density function G ( ﬁ))
Hfii.  (em’/s’)’/Hz
WA LE R A /Hz
A (33) B (9) C (23) D (0.25) E (0.1)
0.2227 418 4190 2044 2201

®3 BREHAKX (43) HENEHBREREERFE P.,
Table 3 Confidence degree P,,, of the probability of exceeding the threshold calculated according to the original
formula (43)

Bl %
AR A5 /Hz
FHIE EE /%
A (33) B (9) c (23) D (0.25) E (0.1)
0.5 1.000 1.000 0.997 0.925 0.036
2.0 1.000 1.000 1.000 0.997 0.091
5.0 1.000 1.000 1.000 1.000 0.217
7.0 1.000 1.000 1.000 1.000 0.214
10.0 1.000 1.000 1.000 1.000 0.188

x4 ByHAKX (4) FENEBHBRERZERFE P.,
Table 4 Confidence degree P, of the probability of exceeding the threshold calculated according to the improved
formula (44)

Hf: %
AR A /Hz
FEJELE /%
A (33) B (9) c (23) D (0.25) E (0.1)
0.5 1.000 1.000 0.999 0.979 0.313
2.0 1.000 1.000 1.000 0.998 0.334
5.0 1.000 1.000 1.000 1.000 0.418
7.0 1.000 1.000 1.000 1.000 0.363
10.0 1.000 1.000 1.000 1.000 0.282
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Analysis of the Relationship Between Response Spectrum

and Power Spectrum Density Function in Seismic Analysis

Yao Yangui', Xiong Zhenqin’, Tang Lichen', Yao Weida'""

(1. Shanghai Nuclear Engineering Research & Design Institute Co., Ltd., Shanghai 200233, China
2. Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The response analysis of seismic motion on the basis of structures usually uses deterministic

methods, such as time history method, response spectrum method, etc., which is very convenient in

theory, but often does not reflect the actual situation. For this reason, it is also necessary to use non—

deterministic methods as supplementary analysis, such as applying the statistical method of power spec—

tral density in random vibration as a supplementary analysis method to improve the reliability of the analysis

results. Using the probability statistics of the number of crossing thresholds in a random process as a starting point,

a quantitative statistical formula for the probability distribution function of the seismic response not exceeding the

threshold is obtained. This formula can be directly applied to establish a quantitative relationship between the seismic

response spectrum and the input power spectrum density the reliability relationship is used to verify whether the

response spectrum has reflected the true reliability of the random process.

Key words: seismic analysis; response spectrum; power spectral density function; relationship
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Abstract: Studies nuclear radioactive waste related laws and regulations, the processing technology present
situation and the on—site management of nuclear power unit, summarizes the universal problems of nuclear
power plant, puts forward the comprehensive solution and management advice, form contains key information
management strategy and path, provide a reference for national nuclear regulatory supervision.
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