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Discussion on the Relationship Between Personnel Quality
and Radiation Safety Based on Practical Case

Zhang Zijie, Zhao Kun, Liu Yong, Zhou Qifu
(North—Western China Regional Office of Nuclear and Radiation Safety Inspection, MEE,
Lanzhou 730020, China)

Abstract: This paper analyzes the causes of radiation accidents, discusses the main cause of accident—human
factors, combined with the cases of radiation accidents at home and abroad, it discusses the current situation,
the hidden risks, the lessons learned and the regulatory implications based on the supervision practice of a nu-
clear technology utilization enterprise.

Keywords: radiation safety; human accident; personnel quality; radiation safety supervision
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Table 3 Dose rates and accelerator output

g A UG e TR
/ (MU/min) / (Gy/min) / (Gy/MU)
100 1.46 1.39x10

200 2.93 1.45x107°

300 4.46 1.49x10

T YR R BE SSD=100 em. S HF 14 emx 12 em. do.=1.9 em B 5514
T, £ NEPTUN10P BY i 45 il 5 b e 4555 4 5% - 100 MU/min
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3.6 cn BEMF] 4.1 em, 12 A, 7E IAEA 5 [0] ]
)R B AR S ST R R
4.2 WERESER

RIS T 8 MeV HL T /e A
75 F (SSD=100 cm, 51EF 14 emx12 em, don=
L9 enm) I R 5 L FARZZ L i C &, Al
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Fig. 4 The curve of the relationship between electron gun
filament current and dose rate of NEPTUN10P accelerator

which with 8 MeV electron beam output
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E >
;g.g m
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Fig. 5 The dose-response non-linearity of the

NEPTUN 10P accelerator MU counter

EIEH TAESRMT, FeBl &R MU B,
MU 155G 1) 557 MU 39 1 M iz 3 26 P 5 AN B
UNF1%) o FEREBRIRASTT, Zebbnm B (1 fm 22 58
K, 7625 MU B} H-8%, 7E 100 MU B} A 5%, iX
R R AIC MU £ 7R 2 1 S HE R S MU R
i, B MU R AR . % T AR A A
5 T i BE AL

EREIR ST, MR8 25 MU 71 & 4 #E 5
150 MU # &, HAELMEREMME 4R, K
2% 150 MU 55 25 MU 22 Lo 6 KAl 53 . dle stk
AT WA MU B2 42 1E {60 1.08+0.02, #H
AN AN R R 8% o

4 25 MUSMEZI 150 MU BIIEL MR IEE
Table 4 Non-linear correction value for 25 MU

extrapolated to 150 MU

M AR
IEH A 1.00
[N 1.09
HUEIRAS 2 1.05
RIS 3 1.09
WRRAS 1L 2.0 3AYFEHIA 1.08

4.2.2 HEENETIENE
T R R R K o R OSCEE R A [
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Fig. 6 Ionization chamber recombination correction factor

measured with a two—voltage technique for doses per pulse
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55 398 S XM F A5 R T TR, IS5 2R H Boag
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= Lin{lexp(pu, +p - D)/} (3)

KL, p——H BB TR
w—— A

575 H T Roos HL B = Y & K IE R
K=" 50 () Wi REEAR . =
(2) Boag AZNLA K E T H H L F 553 1) Boag
BIEAG (3) MWL FIAT T .

FSEEREW . DA EHEARGE N E 5K
A5 B (E T o WU TR F RAB SR T
1.3x107 Gy/k B

N 6 AT, 5 5 oK B BT A
ALY NE2581 B HL 525 % (1) & &5 & IE R ALK
1.08+0.02.,

x5 ERHEBFRFP, ROOSEBEEETE 300 VN
1.3x10° Gy/fk i S8 TE{THE S IRIE RHK,
Table 5 The recombination correction factor K for a
ROOS type chamber operation at 300 V at
1.3x107 Gy/pluse in pulsed electron beam

T I R HLKs
WL R A (Boag) 1.078
XU FEF AR (IAEAY) 1.078
Boag Z2 L0 5" 1.088
Boag f&1E A 1.068

W IAEA 55398 5 R AR 'w =107 Vmm™ cGy™', m =
127 cGy/Mkk, d=2mm, V=300V; P=0.23, HAZ¥cn [

4.2.3  BiEFHCY R TINE] E

227 H, YHIBLE25 MU, SSD=100 cm,
S 10 emx10 em, KH dow=1.6 cm, JIEH £S5 5]
%K 300 MU/min (9 5514F T, 145 8 MeV HLF
W AR M EF R 15.2 Gy, FH W R 443
NE2581 HL # 2 1Y  A M IE(H M 1.08+0.02, i
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1.42 ~ 1.46 A, %2k 150 MU T 4 BE G I 8] oy
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Table 6 Absorbed dose to water measured under the

simulated fault conditions
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Fig. 7 Relationship between irradiation times and

dose in simulated 1
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WAE A TR R A, W= B e
(HARJERK) MR,

4.3.2 FHUITE2: (RESZZAEIRTT BT AREHE B

S AN DT . TR RIS WT I D29 S
A1 150 T A DL AR 65 22 s T A B o s VR I
FEEREE, R ORRE 22 R R, B MU % 2 4 150
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— % B WG — 2 B 32 IR 7 Y ] [A]
b7, B4 min, HHEBOC TAEA B HYZ, T3
PRI 2R, 1224 (IEF) 7
146 ~ 1.48 A (BZILHHCTH0) MYERIN . Kik
) 5 et I 2 R 5 5 — R Y L
fAEARA A o Fril s e an el 8 i o &l 8 Hh A2
(RSN VARRE A B/ ST i B <Y i ] 51 sV T VY
22IEWT S L. BRIRRECH 2 ~ 6 B R 24
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Fig. 8 Doses of patients after the fuse break in simulation 2

WE 8 frw, &5 1R IR K2R 3.3 ~
4.6 Gy, T RESHIRECHK 2 ~ 6 BIATT I R 5]
58 ~ 147 Gy A4F, M T AT 22 v i 1) il 3%k FR
o FARHIF R T 1.22 A BRI, WER
FIE R T 1.46 ~ 1.48 A BYPRME . FREFIRBCH
2~ 6 1 i 7 R M I T R R

fi%, 2985 Vo ZiR 50 g 2 il ]2 A 11k
IRIT Y 0.5 ~ 0.8 min FJ5 23R Y7 1Y 1.5 ~ 3.4 min
ANEE L FINBER TS 8 BOC TAE A GUFTid 5%
FIREAE (1.5 min), FHAE 1.5 min 2 J5 AT
[ 150 MU 58 &2 Firfs 1k B, DU HE SR EL 2 ~ 6
AT I ) BRI FE LT 22 F A 1.22 A BRPRRD
25 Gy, KT22HLFAE 1.46 ~ 1.48 A FRAE N ™4
FIF A 100 ~ 110 Gy, T I3 25 35 7% 8 4 R 77
K 80~ 110 Gy. IAITIREL L ~ 61CFH A
SERIT, B—WIRYT ARG 4 min JEQRSEHEA T,
TR PIT 2 i B R 1.22 A, 146~
1.48 Ao 7ESSD =100 cm, SFEF R 14 emX12 cm,
due = 1.9 em Z51FF, FH Roos & A5 7K AR 7K
AR 150 MU o 7K P28 36 4 B 7 5
B R A 2 DR ) 71

4.3.3 MRS 3:

TETE ]R30 3k s T AR 4 /R 57 B 7K OF
fliF 25 Gy, NAEA /N2 2011 4F 6 H 3 o 6 o o]
AE ST 22 2 TR R 2544, X
AT SO TR E, Uk EE., F
AT 2 R AE R 2 1.22 A (IEH
WEM), RIGFEE120A, 1LISAFILI5 A, 4
XPEEFR L, FELRIS 22 W i i R AT I o, A
4 min J5 FRINE . 55 1 UIE T BT EAE AR G 22
JEWTES UEAT 5 56 2 IGO0 N T (BB 4 min J5 I
B IE2EI697 o FH Roos Hi, B 28 1M A5 7K A4 Hh 7K
F I R R 150MU,  SSD = 100 em, ST 8F N
14 emX12 cm, dp = 1.9 cm,

TERSRLR R 45 14 DA A I e 2 504 B
N, NEPTUN10P BUfNH &5 7 i KIREE . b 42
HEF B K20 30 ~ 60 Gy/150 MU, FEFULR G 22
FEWT G R 52 BRI A 9 o o 257 i m i
S THAT 2B R RE M 115 A (W8 & T
LI0 AW TAEKT) EE R 122 A (8 MeVIEH
PYIAIRRAE) FEEER . ISR S LrA
7 7748 ZR B M2 40 MU/min 2246 5] 100 MU/min,
It H IR B[] R 2 ~ 4 min, X263 E 5 BOC T
YE B 18] TAEA 2% Bl /NH 4045 i W88 45 SR R ) .
AR, # AT E R 1.5min (FR4E BOC
TAENB R EAZ) I HAF 1.5 min J5 45 15 B 5T,
M R 52 B Y 150 MU, WIS 2 YRI& 97 3 18] 1)
FE FEARF] 10 ~ 45 Gy.



Pl 3. RS 2245 Wi +4min

HITYRUR
9 AR R RELENE S SRS

Fig. 9 Doses of patients after a fuse break in Simulation 3

4.4 MEEFETEHRUE
4.4.1  ALEMIA M

A B 9 AR 0] R A — R R R
(Electron paramagnetic resonance, EPR) Jf&—#f
YoM, T AR ES R 2L (i
%) AR E R ASA A A L, BRIt TR
IR, BE B RS ARG, EPR
O TEEh . i, e A IR
TE ERIEERATIRARREE, AR
BEIKAT (Cain(POL)o(OH),) & A T FFRET 5 & A
HiBE, J2 M TR i i Al bk, R LR K
A1 TP R S5 & 1 EPR {5 5 5 IROBGR) L B E
oo AR5 B 4 B W Ae e , I TE IR G & A
JE B IR N BEAT 347 o EPR 8 3] 1 A= 0]
SRR ST Y 3 44 5 32 IR R R Al
Bo 200245 H ~10 A, fEXTEBHEC. DHESL
TAMEFF AR, BE A B B R,
FHJ BRESHORBA E 3 44 A B . Jl a0 ] —
EAEARGEAT 45 5 R B A IRGT, Il S )
HEPRUANZFHICHR GlFRLIECR),
T2 [ SR S ) 3R AR R

TR0 KA Th Y EPR {55 R B Xk
BT E OB, R, R TR RS
M5 AT 5 BOC ) NEPTUN10P 2 Jint 7 %5 8MeV
JCHURH AL B BE B FI5R) 0 A o fdE 5 BOC i3
FRARDE AU R B SRR IR A . FH 2
B Ja BLWESE T ) i PR 2 4% A 7 RN . EPR I
it AR I RS B 5 L 25T (Insti-

tut de Radioprotection et de Streté Nucléaire,
IRSN) 7R#H,
4.4.2  FIATEPR Pl d i 52 IR i

EPR I 2 19 78] 5 AX 2R A o iy 3R B
i, RVSESOET ORI R i S A R R R
Mo XFEHFC. DRE, RIFTRIMSE LA
FEILET,

KT SERMFE

Table 7 Dose to the reference point

e M UG HHEME SECRAERIN SRR
fem  TE/Gy MU AT IREL /Gy
2 17x13 25 157 10 25
3 1514 20 125 11410 (4fEE) 22+20 (k)
4 18x12 25 156 2 5

e 3HHBEM du =19 cm, BFHEMeV, SSD =100 cm (MEH
BRIE & S AREAR IO ) o HETE SRR I 5

KT HEIRTT RIS U W S R R A
ORHR, BN IE B U B R S R YDA
FES R E SR XEZ, FAX T8 MeV
W, R AR AR TR, RIS 1.9 em
WEER R Gl s RME MR d.) HE, 41
BUREELY 3 em WFITEIRD T 30% D L,

J5E8 K 20 ~ 30 mg 18 F A9 A B )2 F T EPR
i TR R E R LB AR S R
D7 UV JE B e B R LA A BLE 4 &k A el
L, FERERNEENME (K TFERE) F7F
JLEE KR 2% . AR 2001 4F 11 H CT #5445
A, 1 o B B B E I AL E (R
KHJERESEATIN R W N TE A A4 R RS
Sk AN R, MR B I R A . R
FEA R GG AL & FIW A JLZ KRR 2, Al e T3
791t T 0 N S 1 3R 20% ~ 30% , X BT
Pl B A JEE B B AR B R (B FIREE) o i
B i 1 EPR I 2 45 50 LA R Ak 32 ) o L 35 8 .
KIS Y 2PN /b= LN S P agyse el
BRI IEAT FL B . A 7 e 4 o R e K
R dpe = 1.9 emo

IR EPR 57 X 3 RN Y
SIMERCIE,, XFAHRI R R, PR
A G RBAL, B R AR T LA 5
U R IE R ER AT 22 SR A ST O R TR A

21



22

Antoni van Leeuwenhoek 5 B¢ 2% F 25 8 MR K 4 TT
K =R RS (UM=-Plan) JF R

=HERRTRE

#8 J5IRSN R EPRX R2EFIEMNNEMEE 2001 4 2 B 27 H BOC ¥ Ifi Xt 7 2 49N S EHH L&

Table 8 Patient dose estimated form EPR measurement made by IRSN compared with the dose derived from measurements

made by the physicists in BOC on27 February 2001

280 BHEC BHED BHE
IRSN % FH EPR il 52 B 71 /Gy 83+7" 98+10 7543
FERIREE/em IE IV 1.9x0.2 1.4x0.2 1.9+0.2
2.4+0.2 (HE7E)
JIE ViV 2.3+0.2 1.8+0.2 2.3%0.2
2.8+0.2 (HEJE)
FEHCR A AR B 1) BRI /Gy IE I 25+0.3" 39x1 5.0£0.3
T 23+1 3541 5
FE AR AL 1) =BT /Gy NAEA= 58+0.2 591 70+0.3
T 601 63+2 70+0.1
duw=1.9cm [ FHGH /Gy A i 59+7 64+11 7123
GISES AT 67+8 84=19 7845
FHUE I, R BT MU R 103+9 8329 1039

TE: a. EPRFEEASHHE MO BRI 22 o b BEAR SR A7 B AN RE P AR B i AN E P, OF AL TE 8 AR A0 I R0 e I3 B AN
WEME. X THRTHR, IEASIHEE S AGENEL N 3.5% itk PR

8 Wk A 34 BHE MY EPR A5 241
FIEE 1K 60 ~ 80 Gy, AN 5 M BB T He i
F20 Gy H5c ey BN A 1 B 751 12 R E 9 185
TR I o X B D A R vk
RIE N RARREA B TR L, NI 3G I 7] o 5 2 1)
AN E M. 83T EPR B E BE D B 5 R
U Y ) — B, HREE CORE BRI,
T F B SR AN o M R A
4.5 TAFAEZAYESEHRE/NMNIRHEN
HAELERME

TAEA &P SRR S48 4 /N FE 4 T BOC
) NEPTUN10P BU fift 5 #5 BB Af 0, 8 H 740 AT
22 1) B ) FiL 3 15 7E s KT R A, 40 1.40 ~
1.50 A, WE4R, 768 MeV HLFH LA T 1)
FIHEEFN 100 Gy/min, FEULARAFET, WWITHERA
150 MU, Jinn 3 #% 0] % 2% K 25 100 Gy 5% 5 1= 7
u, WE 8N,

FEREIE LR, Wy BT AR Sk & AR S KT
JE BN B CL AR 2 TAEA BE AW BRAR 5 22 4 /el
FEUE . R IZMB SRR KR LE
Hefghr, JIRERECA , FECE AR LN
(1 30 AT R 42230 TAEA 4% B /)4 2001 4F 12 H

MRS BUE, W6, TEIAEA & B/ NAHK
IKBOCHI—K, JNEssC 4 mgrd 3t AisTT,

34 B EPR A W) 7 12 513k 60 ~ 80 Gy,
I F Y BRI 7E 50 A 24 0K r D - o A ) )
H, ZRIEARIE, HAEEPR I A A 2 M
15l e 2% P AR DG AR 1 2 PN

H 4 ZE Vi ] BOC W RIS AL (R B, % %
FEOAAL B T AE Z 8] A A B R ZE SR, DA R >
T FE U X NEPTUN 10P 4 5 5 il 32 2§ 114 2858 40
%é, TAEA BE22Y) 38 AR 542 4 /N 0 B0t
#TEAMNES S, DA IC AR R S
PERY S B, DA v e B 22 56 201 5 O 8 B AL
B o TAEA R B/ N A 30 i i B ok % R
VA0 1 P R A IR P A 1, R X R R A2
HEGR S iR 7 G PR A S

5 BRERGBENIRKITRE

5.1 #EA

BOC H 5T 1) 5 44 B AN ™ L
WA I8 Xk e ol R R T Ve 45, 7 BOC I
HA BT 23697 o DL B E MERE I
PRt A8 i AR (R A



BOC fif & B} B il 55 i B 20 & w98 i (ML
Sktodowska—Curie) . FEVPIRE huCy o s %9 S0
F 7% (Siemianowice Slaskie) Befs L&l f1 %
P 2 PO A FREIE 5 B 1 [ = % A A L ik AT T
PHE . FEMUGAE LR, BN E T4 T

2 R AN T 2 BR R R 11 B4t A R R R it
HESFEIFIRE (Solcoseryl) WAL . AN,
BE B CHID I K B R G yy, BRI
BB FEFERE (Encortolon) F1 R AL A T 5 Hb 5
KAS (Dexa—methasone) . 2001 455 A thf), 4&
WHERER R FHER & Z BB E G, #IUk
T FARBIT, BHEERESG R, k]
R ELIEATAMRFF AR

6 H4H, fUPMIE L N5 4 B
IR 5, A BOC R MG TY ik &
M, IFEBCRAVTRRIT SR (D) XM #
TR B R ORSFIRYT, B2 LAE, DIPEAL
JR R I ACRE G I s (2) AkZEXT B B, C.
D M E #A TR FERRAYT s (3) KA IpE T
OB FRRUERZIGITY s (4) @ EH VAL 7
LHNRITEE R

2001 48 HHI, 544 A ¥z 1 41 & i
AL (MY A RAE BB (4EE R
E) Z5YNGYT, RSl HEHCE ZIT R (Truxol
mono) . B A P T RN 2T Tl Ot SEA% AR A TR
1% (Fibrolan Salbe) HHITJRHERIAIT .

BE AL BHRIEBGE AV I .o RE R
AR GIRYY, 2T Im, %% T7H
B A TR SR IRYT . 34 A —4l
BB TR A, SR R Bk sk ) H R
Yo BREATA A EF ARG AR, e
2001 4F 8 H I HE3 44 /3 i B

M TREIEAR 4 CAL25 HE W FH s, CTH
ARG 0 1) — S e SR 194 77 A LA S L B s il
TR SR, B C D B BOCAEBEIAYY
BTV AE, T9H AR O, #32
THHAL3 #BRE MM ER R . BIR 2001
49 HF110 A 7E4:%Z BOC Ka & iy, i AFIB
PR 2 T —E s, (10 K, R
P00 AR IE HZ W R . 2001 4210 H 31 H,
HEVD R vt BE 2 L R e T R EAS T R Y
TV AT B 25T T (TRTARAS T )2 I = 24 F

JEHT) XTHRE AL B, CRIEJFER KA (Hyper-
Baric Oxygen, HBO) 877 "7,

% AR X 2 A2 S IR T AR B I 2 R
AT . T RAFI L, TR, A2 R E
KA MBAEAR T BT LR MBI 2. B AFIE
B LA IR KOs B BRIDTET e
1~ 28, FAiHEONR N BE C R
7 IR AT AT A s AT o T A R R
Sk T 40 Bk 2 . B 2001 AR, FRE B
C. D4 g e Tk
5.2 BEA

BEA, M, 19574F6 H9 HA, F2000
SE12H 12 HUIBRA R M, RUIBRFLS, R
JERAEN TINO (15 MR EE5FIYE) MO, 439
T, REEZAETT, WREZMEIRIT

SHATT T 200145 1 H 22 HFFGG . fewl, il
i 2 AUl ks BRI 50 Gy (25K, 2Gy/K,
SY/E) B4 MV X 2R IR 5 2 AL B . SR
o, HFH 2.5 Gy B9 8 MeV H, 750 47 = 30 184 o
R . IFRNAYIFERALA AL 11 emX7 cm, 8
SR E R 155 MU, AR 2001 452 H
27 HEE 2 Yy A 0 . RIE, MRESZ 21 T 5
1O 50 Gy 94 MV X SH2 GRIFIHRIR43) A
2.5 Gy )8 MeV LT3R (FAHMHB) HIREST,

ARG G JL/NEE R A SZ BRG IXR
IR THLLBE, 552 Jmy 0 R R 55CH (I JRR R
SRR IR 5 46 2E V09 TR i &2 65 01697 3 /) (1%
3AH19H); M2 A28 HIF M R SFYTFIRE
(Solcoseryl) AT JmFIATT; LIBEFFZL6 6, T
37 HHE2 emx2 em BRI E; 3H 19H
FOBR A IR X Ot - S s Bl e BRI

BH AT 3 H 23 B bR iC Y CA125
(12.31 mlU/mL) . CEA (1.88 mIU/mL) ., CA15
(3~4.58 mlU/mL) ; 3 AKX, BRI HE %
R, TRz RS (4842 PP) Fige: K B1iF
Ta8IRY7, IRz BEWE % FACE, L
GHRPIR  REEAG R 12 s Z RARER s 3 H 27
H AfEBOC, JAYT 2 IS DI 308k i 2 1
FEIRBEE s 4 76 H B,

SHTH, ZKaLIEH ARG, Bt
i TG o (LB MIE IR FAREIR
b, RWEBZAGNAE 3 em BHEH R, M H
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HARLAEBERS, BAE D HARME T MR
W5 55 FIO KRR TC B 20 A, UM 72 K47 R B ih
JT . 6 AR Bonintiz A 4.5 mmx18 mm.,

SBE AEZP T R R A T B, B I
BUETH Z RS, TH 11 H, BE TR
LU TR B SR ) WK A BRI L SR RAT TR +++
(BN REEERE L) MIKKRER . FkR
B ZAMER. RN A AU (Biseptol) . J7
HERRMBAEREZ Y 8 7 1 HEAEY M
b ERE, eWih A EUE, MEYIRE,
3 R L 85 35 T RSO S e A 5 I 3 s e 4
FREIRYY, HRAEFE . 5O n 6 2L &
HMEBE SR (Argosulfan) JRi B A7 90 45 2
CRIRERE RS, DR KERIRIT; 9H 2
H, 2885 X380 T/ NESRAE,, S AERRiC )
1IEH HBOIEIY T 11 H 6 HIFLR, 3G, AMB:
S AR, AR R R

IAEA BESF L5 /NAT 11 H30HAMI12H 1 H
PEAT RO A 2 B AVRFL s F AR E IR Sl 2 Ay
3.5 emx 1.5 em B3z kL, 15097 D IR 6 em,
T FL Ty, B9 A BAEAE 1 em BESS 1 5
s /DB 5K

TAEA BEIT R /NN B A ZER AT B 1Y
AT E, B EZTFAR, Bk nT e 2
HEATF AR, WAk SE 4 T i O O B AT AT AR
(800~ 1200 mg/d) FHHRA=F® (400 ~500 mg/d)
IBIT, RIRITHHE ZEAN LA, %07 A SERE
I, BEARBAEELAE, TSR
532 ZIRERREIRIT -

HBHE AT 20014E12 A 21 H5EM T HBOTEYT
200241 Ahh), W E FAERIZN B2 iR
251 em (/NBUZ 5 2002458 H 27 H, AHPLUR
SR 2& IR L I R SRR B, R O
JGEFYEAL, ATFLDHEIR AL B R IAIE ;. T8
H30 HEZ2 T —IRFARIBIT . FARMIEXIRIE
WA, RIS G ALl AT VIR GEat
MRIFICT %78 ), Jf38 b 7 JE 0 R g e 2 i) )
JR A “aEaE” R w0 1 . B A
W T FL W R VIR AR, IFEES A
AR RR . Bz RS AR 1 A A 1 R T
TR RE . T ARZEACIT, K 8 K B A ) Tl A B
M b, FOR ER) Rk C 2 MORER ER R

2002410 A, fE AYRTE & TS E
Hoe I SRR B, R0 H BAR B A R
I, AR EREE .

5.3 HEB

BAB, @i, 195549 H 18HA, F
20004F5 H 15 H#k AT T A MIFLE VIR A . %
S T3INOMO, K., BHBFARGEZ T4
JAS ) IR eI . 22 54FE R C I 5—FUK W8 IE (1)
7253697 (20004F 12 A 4530), T 2001 4F
| A 24 HIF R B2 UNGYT , AR .
i IX 3 B 22 3 R 50 Gy 19 “Co YR B8 53R
57, JREE 8 MeV HL FHUIGIT o FLEF A/
H 14 emx14 em, FIEH2 Gy/Ak (F251%) . M
SRR ARG — I (525 1R) R IE,
B BAEIRYT BRI BT e A R AT S8
SR A

SR B AZ MR I ok A VRYT X TR
FHE 48 Gy (247K, 2 Gy/R) GARIFIHRIFE)
MESMEG S (CERoNE) Ak, ERET
PEBLE G, R (24 W) HELIBE, fEdE
AT 1R R T RS

3A5H, BHBAZH T ARG E A7 2
PR, T3H 12 HEABOCIHIF I, MR
R H I G R R B A . ANR RSN
HEHE (Linomag) . EEFETIRE . DRAEAE
PP (JHIR) . 4Bl AFIE, SRR
i, 6 HA4H, 10 ecmx14 em B ZUUE I F0 X I8
HIL5 emx10 em BYRELJE 5 2001 457 A4y, MR
X3 R Ay e e 15t g in R RN S L B AR A 9K
JEs TH27H, CTHIZEREYE, HElidyE
JRIE G T 8 H BIAEAEVD I vho 42 32 A iR
J7, MHEHCE . AT A AT, JfE
YRR s 1610 ), 2 BBE X
O emX3 em IRFEIX I, - HAEH A 517
TEJLZK /N A, Hiad ks 10 HE,
THH LT 8 emx8 em WY LIHE, 3575 A7)
JBME B, AR, BZIAERRT; T
11 H 6 HIFR#32 HBOIRYY, F20014F12H 21 H
Zhd; 116 HZE 117 19 HE, HBOIAY Y 21K/d;
11 H20H#12 421 H, HBORIF 1K/, LA
JYIREC 46 5 1£0.25 MPaJE /1T, HBWA
100% A<, — YT RERFEL 75 min.



B B TE HBO IR YT FH 4R J5 19 3 J] I Jmy & 2
. IAEA BEJ7 £ %/ T 2001 4 11 A 30 H Al
12 A 1 HXHEE B TR K B 4 emx10 em X35
B, EREVBBCRAE, B
BRI AN g I DX 8, 3 T A I S A R
BE I, JCHH IRSE R X3

TAEA BT & /NN R 3 B FE R A T
B VK0 o N Dl DAY - 17 L (T B BUR VS A= D g
A, BCH T B AR A O 5 B 40 1) & T 1
o, FFREETA; SRS 5 C R AT AT 6
(800~ 1200 mg/d) FIFfIRA=F M (400~500 mg/d),
SIRITRAIRESE 14D b

B BTSSR HBO IR A e, 200241,
f ARG R, A2 B XU B/ (1 mmx
2mm) JEBi . K. B TSR T IRSEIRYT
Hit, fBE BIEGE R AT, JFEBOCHERZ A2 A
MIEIRYT o

B BT 20024F 8 H 27 H ¥k A%+ 598
i G (0 R AN BRI B, BB O S £ 44k,
a8 AT L B VIR AR B R I JER R TR SE, T
20029 H 6 H4%52 T —IRFAR, XIRILAH L |
TN SR T A AL A LA T DB (GE AT MRI AN
CTRAN), FAE AN EE 2 [0] (%) K2 5k 7 il 2%
—%k “HIE”, FHRMBRE S0 H . FETFARYS
W, FEKBE R BRAS B, I v B A Tk
TERHE |

2002410 A, BF BASRTE 3 50
TG I R SRR B 2 2 iRYT . RIS
BANKE, HARel.

5.4 B&C

WA C, @ik, 1941453 H 22 HA:, T20004F
12 H 8 HEEZ A MG HEZLOVIBR A, 9589 53 1
JPT2N2 (95 f+/21), MOZ%, Jiigd Jy 11 4%,
HETFAREHEAZ T 54 RRLST, #£20014F 1
2 T — AT o A7 (R T SR e A
B EE 2R 259

B CT 2001 4E2 A 13 H IR Z UG
75 XPEE O B R 25 Gy MUES X325 Gy
(2.5 Gy, 10 . K& 20 Gy (“Co) HYHR
$ (2 Gyk, F10W), [FIERH 2.5 Gy 18 MeV
B, T o PRSI RE . BB 17 emx13 em, FRG5
TN 157 MU, BEAMBS & AT 11 G IT

W], B C A2 MRS i ph i RE 22X 45 8 MeV
HL PR 25 Gy (GRYTITRINRIE) AT
EAMESE (FEHGHE) WMo, B C
U BB IE AR B B i 20T, MiJE 2 K
LB, JEHIR, 3H 12H, JFE BRI
JE , 33T KSR B AR o B R A
W, BT IR B ERREZ T X LR
BT WIENEER, BECTF 4 11 HlBE.

47 23H, BECHEREHRABLRIT, 4b
FH Rz SRS e, S BT S R IRYT
P RS R ; SH2H, CTHIER
— SR VR R A I B RE S, TS T R IR R
2, 2R R A GRS, PPl
AL, A TN 6 H AR
e R B -

SH23H, T 32 B DX 0% i Tk
5, B CAEBEIAYT o ol KI5 5 1 R
(5 mmx10 mm) . FEIEFREY CA125 T
2160 mlU (GEHHH<35 mIU), CA12503HEE
F 10 ARMKEIES , TR R R RS

8H 8 H, B CIYCTHIH 0 i ik 34 5 ok
K, DA KA W B s o A A o AR BRI/ R
T, 24 KA S XS A A 2 SR ks A s
DAV VI A {0 e s R, R S L R AT R e A
MRAEB W . X LA A A ARG s . Sh
W CE . REATIRE . DR4EAER
PP, Bl. AFIE, {ESHSE.

9H, B CHIEAE Mg .2 R IR
7, PR 25 Y i s 10 A A i
Bi, HPHHNBERAIZE B R ARE, Bt
S S AT IB WA R 1992 4F (19954F, T Htdz
Wi, B CESEZEN R R bz T F
AR5 11 H 6 HHFIGRHE32 508 HBOWRYT , (H9H
155 A UL BH 4

IAEABRIY £/ F1ILH30HAMI2H 1 H
XFHE CH TR A S R R, 16 cmx8 em AYIX.
BT AR R EE R (RN T 1 emx
Lem) . BRI B 50 BIX B, 78 FARIEIR A
M HI—3 emX4 em BBz, T0XIEE 2 emX
3cem, FEME]TIAIE

12H 1 H, TAEA BEJ7 £ ZR/NHRAET 1
AT LIS CT R o 4553 R Bt IR
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A 55 it 22 ) PR B S AR Tem, A {0 i s T A,
HEER/ NI . KA 4 SRR A A B T A
AL, AT SRR CTHR AR & 2%
A5, BOC L RN IIE—Fgi A2 s A8

TAEA BEJ7 & /NG R A C A0 FL Al ™
&, TEAEL TS FaG, B TR
FER, P RE RRSL AR T E],  H o 2 [ Al
A BB A T ORI 1 B, 4R 0T B Y
Wo (1) it FRUAZE B i D00 7 M e 1% 3 559 1 S B
R, kA EEsa; (2) ik 1A
AR PR 0 TG B 28 3, 76 58 T VR TT T 56
JE 51 HBORYY s (3) #kSnfdi I O i nl vl H A
EE B, DD KGR A 4R R (4)
R EFARIGIT, Lk kB S EH L E

TAEA BS7 & Z/NAAE H . T ARMZEALIGH
TR R RE A S P R AU RR B, AR PR 2R PR B
WA R PR PR NG, R CoK I
9o 1 2 A8 UL I A P KU, AR TR Z
R, BESCHICINAE 38 2445 ]
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Analysis and Rescue Overview of a Medical
Electron Accelerator Radiation Accident

Li Xiaohua', Wang Chao, Ren Tingwei, Du Lijie,
Wang Yinian, Deng Binhao, Li Jun, Wang Jiahao
(School of Nuclear Science and Technology, University of South China, Hengyang 421001, China)

Abstract: The overview of radiotherapy equipment in Bialystok Oncology Center and safety supervision of ion-
izng radiation in Poland were introduced in this paper based on Poland Radiation Accident of Medical Electron
Accelerator (PRAMEA) in 2001. And radiation accident process, emergency response, IAEA rescue, dose as-
sessment, clinical course, result and lessons learned for PRAMEA were analyzed and explained at the same
time. Practice shows that reasons for delivering dose rates to patients many times higher than expected include:
the power grid of medical institutions is unstable, NEPTUN10P type medical accelerator didn't conform to the
latest standards issued by the International Electrotechnical Commission (IEC), filament current for the elec-
tron gun was set at a high level, beam monitoring system failure, diode failure, safety interlock failure, the dis-
play indicated a dose rate lower than actual value. The TAEA assistance team's advice and assistance, dose as-
sessment and good medical conditions provide patients with medical care. This paper can be used as a refer-
ence for radiation accident emergency.

Key words: electron accelerator; therapy; dose; International Atomic Energy Agency; monitor unit
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Research on the Ventilation Mode of Unfiltered
Containment in CANDUG6 Nuclear Power Plant

Huang Gaofeng', Gong Yu™', Fang Likai', Qian Hongtao®’, Wang Jiayun', Zhang Kun'
(1. Shanghai Nuclear Engineering Research & Design Institute Co.,Ltd., Shanghai 200233, China;
2. Nuclear and Radiation Safety Center, MEE, Beijing 100082, China)

Abstract: Severe accident countermeasure are not considered in early design of CANDUG6 nuclear power plant.

While severe accident is initiated, containment will be failed. In order to solve this problem, this paper studies

the influence of unfiltered containment ventilation on containment of CANDUG6 nuclear power plant. Typical

station blackout accident (SBO) of CANDUG6 nuclear power plant (NPP) is chosen, and the heavy water vapor re-

covery system was used as the ventilation path of unfiltered containment. The preservation of the integrity of

the containment and the retention of the source term of fission products under the ventilation mode were prelim-

inarily studied. The analysis results indicate that under this ventilation mode, the integrity of the containment

can be effectively maintained and the source term of fission products can be retained.

Key words: CANDU6 NPP; containment vent without filter; SBO
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The Treatment and Disposal of Radioactive Wastes in
Oil and Gas Industry

Mi Yuhao', Yi Hengguan®, Liao Yunxuan'’, Wang Bo', Wang Ping'
(1. Nuclear and Radiation Safety Center, MEE, Beijing 100082, China;
2. China Institute for Radiation Protection, Taiyuan 030006, China)

Abstract: Large amount of radioactive wastes will be generated in the production of oil and gas, and the treat-
ment and disposal of radioactive wastes are critical to the radiation safety of the public and the environment.
Based on the characteristics of source term and existing form of radioactive waste in oil and gas industry, this
paper introduces the temporary storage, decontamination of contaminated equipment and disposal of radioac-
tive waste, and the technical methods involved in the disposal process and related management requirements of
radioactive wastes, which provides references for the selection of reasonable and feasible plans of treatment
and disposal in practice and for the establishment of radioactive waste regulatory system in oil and gas industry.

Key words: oil and gas industry; NORM; radioactive waste; treatment; disposal
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Characteristics Analysis of the Natural Circulation Circuit
with Two—Loop Under Rolling Motion Conditions

Liu Jianchang, Shen Yonggang', Chen Yunyin, Yang Jiang, Lu Xianghui
(CGN Research Institute Co.,Ltd., Shenzhen 518000, China)

Abstract: In the design of off—shore small nuclear reactor, it is necessary to consider the effect of ocean motion
conditions on thermal and hydraulic characteristics. In this paper, additional inertia forces models are estab-
lished, and the model is applied to the RELAP/SCDAP program, the system analysis program for ocean motion
is obtained. The thermal and hydraulic characteristics of natural circulation loop under swing condition are ana-
lyzed by using modified RELAP program. The results show that the average flow rate under rolling conditions is
less than that of the stationary conditions. The loop flow fluctuation lags behind the rolling motion and the cool-
ing water temperature fluctuation lags behind the loop flow fluctuation. The fluctuation amplitude of the natural
flow rate will increase as the rolling amplitude or frequency increases. When the rolling motion is severe
enough, back—flow may occur in the loops. Increasing the heating power or increasing the height difference be-
tween cold and heat sources can increase the driving force of natural circulation of the system and reduce the
influence of rolling motion on natural circulation.

Key words: RELAP/SCDAP ;additional inertia force ; rolling condition ;natural circulation
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Health Benefits of Nuclear Power in China from
the Perspective of Air Pollution Emissions

Xia Fan'?, Lian Chao', Wang Minghuang"’, Zou Xiaoliang', Fu Xuewei',
Bai Yunqing', Li Yazhou', Chen Shangi'
(1. Key Laboratory of Neutronics and Radiation Safety, Institute of Nuclear Energy Safety Technology,
Chinese Academy of Science, Hefei 230031, China; 2. University of Science and Technology of China,
Hefei 230026, China)

Abstract: Nuclear power plays an important role in improving air quality. Firstly, we compare the air pollutant
emission coefficient between nuclear power and coal power, and then, based on the negative power relationship
between the death rate caused by air pollutants and coal—fired power generation per capita, the health benefits
to residents of improving air quality through the development of nuclear power in China were evaluated histori-
cally, and analyzes the future health benefits. The result show that: an increase in the number of deaths that
can be avoided by developing nuclear power. It is estimated that from 1995 to 2018, a total of 47 000 deaths
and 226 000 illnesses caused by air pollutants could be avoided by nuclear power in China. Between 2020 and
2030, 83 000 to 94 000 deaths and 397 000 to 451 000 illnesses are expected to be avoided.

Key words: nuclear power; coal power; air pollutants; health benefits

(T2 4% AR B4R )

57




) 00D

58

¥ & &

19 B 11y

NUCLEAR SAFETY

20204E2 H

FRACHR, & R, B R e )T R B 69 R A &I AT )] 4% 45,2020, 19(1) : 58-67.
Chen Yongqi, Cui Yucheng, Ma Liangzhe. The Application and Innovative of Damper in Nuclear Power Plant[J ].Nuclear Safety,2020,19(1) : 58-67.

%] =S R A A Bl

HRARAR, BE&m, B

(A KIREARH L RA RS, LR

WE: &R

100037)

M 55 A%, 3k P 5 R PR 25 °T VAARKT 3 42 2 JE R s B AR 37 25 g 4y e ) 51

Wiy Es, MEETIANA —FEMRPRKE, MEERAZ LT EESIMEENE
B oRYPEE, ASURBE S AFRXIANAT BSANANBT B A EHARY A% PR
REMARR NG, FHAI T HEARE LR TAZAR P 2 3R FLR & 49 R Bl 22 i e ik
Fo, SO LR A AR IR LR 25 Y R B R BT e R B T I

KR MAER; RABHALE; YITEE; EREHLEHEMRE; ZF 5

FESZ#ES: TB535; TM623

20 24, LR A A8 T R R B
J R E AN TR B4, TRAARBEJE #5 f T 5
A R AR AT 2] T AT A& A T AR

RADINAR KA R G ik A v 25 7= A R Y
JEHE T, 3 R AR LR 2 T AR A ek g
FFE &G G IR E ERIRIRE . 1900—1945 4%,
T R ERLE, ZBEARA N ERERZE
] 5% 1) 2 2 A0S R R T, AR SR SRATS R A
W, RIS, BRSO TN SR R 3
Xif TR Ok R — S L P BRI, AR R
AR T OO 0, TR 2 e A
BRI v 2

WIREE R, R ZH T B Dt i AR 5%
H T R 5 AR ST 55 AR
75w N 1955 4 T4 18 S 36 10 7 1 92 [ BORT Y
B a M opdnde ®, 20 22 80 4E R F
TFiG o 5 R . 28 B 4129 M 57 K 2 A
2R 5 56 R R BT b0 B A R
JE 7% FH T4 5 R TRE 25 0 W 0 B 7 AN B R
PERE. KBRS, BEAFACHEN —-FKH4
T IR A5 A W

W BEH: 2019-07-01 BREIEHE: 2019-12-03

XERREMN: A XEHES: 1672-5360 (2020) 01-0058-10

TN FIBLE IR T4, A 1987 44
FASEH ol LK, gad =+ Z2FE %
&, R T RUBFFEER  /INFLIO A N A
A, HeHmEARCIER A, HIRERH .
FE B MR BELJE 7 S (U A4 7 3 7 A 4% [+ el ik
INGERE R R T RS TR AU R R A, HLAT LA AL
PEE A BRI o 2 Bl I 1A BELJE 28 T 1) 1%
25, REHHIRUIN, BFaede, nH et f S04
oA AR RRR R G — B e Tt b, 8
AR e 28 0T MR 2 2 LS8 1 ~ 800 Mt i i
K, AR k=12 m, BAN, ZEEITARLE
IR, B Rl

5558 B FERE MY 245 F LR BELJE A8 R [ 1 2
A2 R sl r (1 P 198 2 X 15 P 38R 0
B, AT IR — s s R e, RIEAERE
BB L, 765 E M SRS T, ANhE
AT A AR IR S

FIHT, £ Fha s as p e e A, i Bl % i
FRA A | s 4 g S 45 4 1) 22 4 P RT3
LRI ROk R . TR E, A
B AT 2 AR B S . AR SO

FEEES: Mok (1944—), 55, EREARRT, SR, WL, DARESTL, I B N FES sl fil LUK REwdR 115



Vol.19, No.1, Feb. 2020

MRS A MR B s A AL

AN AE LA DT A 4 T SR g
MRIHT S &R, JEXT I TR B e # 5 A5 F BH
JednZ StIR], HEBIAMNTH L T -5 0

1 tTARIEMERRHRHIERAK

L1 ABHFRRHAT

UL 40 AR, A5 TR R R T
WK K, IAEEER g 2%, Hh,
TR b BELJE A% 2 FRTE TR R N R )
K Rt SR B IR AR

P 1R 2 g R S AR S o 18 1
BT Bk RE AR R BRI R E &%, FeWI TR
il Je TARG, FETARBHN . FE5 1R H
T, T FERT A I A 9L A v 9 2 Sk
074 N P 1 < e R T e S8 = e
R R AR 2E , OF th AR RE AR AT YT, 14
i 1 i RE 2 R AL 1)

i DA iR i g 3 2

?ﬁ%ﬂ“\
= I A - A\

S il D\ e
SEHRER [ I LN T
e s ML Pt

g e S

1 BHATRISH PE R 2R M ERAGIE

Fig. 1 Internal structure of single rod viscous damper

s, BTz N 53— R AR
i RS X RS AT LB e &, &
27 o IRICIUH T ARGk RE e A0 2N fiE
WK A BELJE #5% ARE M 5 AT RE M R A P s

2 XWHATELES B R RR M ARAAIE

Fig. 2 Internal structure of double rod viscous damper

1.2 EHEEAFAWEE
1.2.1 iAsE S EBHJEFLAY 3 4 s
SRR INFLIE B AL . PR R JTER . 2

TEi Bl R 2H I, DA 2 3tk 1% 2 Sk 1 it A s
71, HEMA BN EEE O R RS Ty . ARAEA
BRI AR, AR R BSLE, R
SR I RGER, X TR, 2Rk e
FERARE 2 2 BIBR A, 2280 S o T b Y
B, kB R HUNT 2 MBLE Ty,
SR R AN AL AL 31 52 25% It 4 3 1 T IS O o
AR B 112 Navier—Stokes J7 2 %o VAR 78 %8 B
P /NFLIN B e s s R AT TR . X T EAER
STHEMEA, TEZIEMARERIRE

(1) YWARREERAL ., B . W
PRTE /N FLR 3 g A g D P, R A
HT, BHJE T B ZE Sk 0y P i ) 25 50 28 3k
YRR X iz 3 B B J5 OE e, BRAFG A0 55 F)
Tt XF TR LA, BHJE Ty SRR I
ANIE

(2) MRARE R . BBV . WA
VARSIV R 20 I A i i e w e Y R B ]
T PATEALIE A A YRR S B

TESEBR I, bR AR A 2 [ s s 3
1y, HOEX M IV ] S XA R, B2
B IE . TE I e A A LT RAE B 1A Y
MR LA Y, AR LS 8% 10 30 iR
IrE BRI R,
1.2.2 BHfLAgAE A

S (Fluidic) S AR AL
B St i AL /N AL, AR AT sl s, F)
FH— SRR BRI R FLE ) B A 5, el i
RRRIE o SRS i B/ FL R BELJE 2% BHJE T LA
AN BB A o i A AR 75 8 BURAE L

P13 2 2% 5 20w BHLJE & 1% 2 Sk 10 1) 36 1
O, TR ZE LB R T AT ST R i 5 i LB
3, XS 28 kM I I AL oy, 2
A A LR, TR AT
eI L YN AW i e L T B A
Fe g JT H D) 1 BRIl 20, B e T3
B A, AR T B e g A% . 1990 4 Hif
Jo . T AL L KA E S 53 8¢ Constantinou
HERZEEE AT T, BET Maxwell BiR125
TR AR Ay, EITEMRBURET, H
i 4 0y T BE AR B (T O R R BUE AL,
E SV W R

59




R

Vol.19, No.1, Feb. 2020

60

F=CV° (1)
Krf, C—FHE 7%
a—TA e 1 R 5L,
BUE M 0.2 ~2.0;
V— AR

Fe

o . 9

3 A F A LTI AT B 25 iE KA

Fig. 3 Piston head composition of Taylor Devices' single

and double rod dampers

FUAT, 5 E 0 T B3O AR B e 7E 353
HE LA Dy Rl o 2 T mT R A R A A
I RAR B o X R E TS A
A, WS AEXAETEOC, HOHFH AR 2 U
PRBNHER AT R, LT A b 2 0 1] A BEL
Jedwo
1.3 R

Az R AR A S B AR H p S50
BEJE A% i, A2 i I R A RE B 4
A o S P b AR 2 R SR A 7 i AR Al
JEALI G o 7 R a2 AR 40 A O 1R R
P St LG E O E , 7% R S R
JE 2 B A B A R AT I A S B
T, T A R A R B A AR A R
Zebl, MURE BEOREE X BHLJE & BT #E AT A9 SR 3K
WU S A% o L SE LM T AT A2 (The
American  Society of Mechanical Engineers,
ASME) MURETA AT f) SEVFHESE LA/ 6 B Q8
MR Y I0 s 7 20 20 Q0 SRR iU, %6
1N W EOR B> TR HIBHE g R 47 I Al
i
1.4 BUHBEHEEFAREI]

DT /IMLEOIR SR, —28] A e 4%
Hh R A i 2R LA SO SEAN RI T RE R I T] - DT
ARG AR R BLIE AR TIRE , W3R4T 5/ S JEE
FRL (a<0.2) HBER TSI R B F) /LS

Fay o X RELJE i Y 32 B B S 1R 1T AR R AR
TS AEANSR, B o) R AR

WK 4R, ARt e AR e R b i E—
E SN FEAT A, HEER IR Af P 2 4
HIREA PG, &R . 7ERLE &%
HRIE B 4 P R R R PR A o O
PEAT AN, FFAE R A B AR A TG AT AR R 1
g i AU AL BEA T IR 1Y

B4 SMEHERFE RS

Fig. 4 Damper with external accumulator

0T R DR I 2 E R AR BT S AR IR
AN B AR, it A B N BB AL 1k ]
W7 P — R B I T TR AR/ A B . G b R &
A, AR R PAE, HA AR BT /NS
BURAE RES o HAMEI B il B h 5|
ERBUVEAIS, BEORIE R PR TF IS o i 7E SERR
TR, MRS B R AR, BRI A
JEMFIF AL T TARRES, XL BRI T
RBEE WM AW S ERAE AL, B, b
BE SR AL T AT E . AZaIRES, BEA R
Ty RHESERE

CANCR ATV DR STER/IIY ale S 17 87 NI S Dok
TE1~ 2RI R 2 AR T, A 2 fE
KA o BHLJE e 76 A 2 8 A FROR 2SR 2 B
L, BEmGEIEERAL

XER R BRI, B Ik O
TR B B AN RE S B RS At , X ek
T WA 2B S HEAT T8 o i 2 e R
ARG 2R, (HW S T kSIS, e
o GO R FEAE A LR BORIIR .l R e
TR B4 5 AR REA T — U

QSR A 2 AT e A, BHJE AR
SE AT IR e A R A SE A S e, XL
SRR P i AR HORE 0, DT DR BELJE 2% 16
FEWLIAL T o AEREIETRARIE, AUR FHRrok
AR B AGL N o MR AT, W AR A 5
T AT IR, Hs A, TS, EREd



Vol.19, No.1, Feb. 2020

AR S ARG s AR

oS, X ETEANREA—E
A WARIEFIE
1.5 HmmEnE

FHIC SR E LA BATIG , WIR R FHLJE 4511
1. PRI AR I R AR AR . BHJE g AR AT
HULAETG, BRJE AR P e i SRR SRR 25
TR, R K RH 5 2 15 e 42 T R 454
KR, AW, HEE R E R,

XoT BELJE #5% J PRt I F 8 9 R s, F T
WS A AR DD T X & R 1T 75 oK, ok A
T HABBH R #8X EREAR B, X SR
ZRFAN R R B e AR oA AT AR . BHJE
S AE TAE T P e e S T 2R i BH e 7%
T A A /INFLBOU IR A R B s B DB, FT LA
0 SR FH HC At ) 3 174 L2 #5380 25 P &2 2R i
] 35 B R 1Y) S B A

XF T BT A MR A e me L N A i e B
JE AR AU 1 B8 7 o it Py A B S AR FH AT LA
PIN45EH:

(1) PUmRTER, TEAR KA I ] Py B e 2%
TR TAE, SR X BT A A 1 BE S #5 H0 BLA ]
W R IE o TEPTA MR 2 B Hh JF AN RE 56 42 S
X—SEPR1EOL, AT R F s ahiE N, 45
g v v B i 28 g S I A AR AN TR sl
W o SEARLIAE DL, Ml v sk 2 g A B AR AS
REHE R 1T BHLE i BUEE S i, AN R IET] . %
A PR ZE FIBHE 25 WIAR G- b e 73— [m] @it

(2) BHJB#% AP ESEEL T BHLJE %% 1E A 4 1fi
ISR C R . FERRTEMUR A ZWET, e
i B S5 G ZR A e PN e T SR I 2 BT A 1
PR EK

(3) &N REJE #4552 B2 25 b RHE HAL
FREBEIE

(4) FIWrRHJE &8 J& &A Me,  mT DASE 3 )
TRABHJE #5148 AR AR 523
1.6 IERSMAIIRE R3S 1ERE

BELJE 25 T i, FESDE I APEIE & %,
JEHRAESS ) LR E MR, A6
Pk — 20 TR EEYE . o N SEH IR AR
AR RE R BELJE g 14T ol o i o 2 T A A
BAEEE L, 7EREPIHEE SAFECO #3Kk17 11
BHJE #5508 % T thE 5 1 d5c 3 g BHLJE #7842 1 1

IR

I, AL TR A I AR G0 1999 4F 2= 4 TAESE
4, X— K TAEXH R AR BHLE R 7E 454
AOPE 20 A 7 o FRIR] A A s S s g KA
W2 T AR IER I R 5L

TERZ HEL UGS BH e s 1A 7 TE A e 000 7 2%
FRT 0 K R i 05 18], 3l ek S A% 26 e SR 1 2
P Xt e a8 BEATIRA A, R LA S8 iy A
PR FHJE a8 A i Iz R DL o
1.7 ERKIENFIA—ERTHERR

<5 B O R SR JE A 2 5E IR AR B 4 A Y
LRIAR A, AN S R i T HRA YRR R
P E LI LA APERE, A 20 HHEZ0 80 4FAUTT
I — A MR Jm) NASA LR R At 45 4
FHLE, PO TANRE Bt

5 @RTHLEZEERR

Fig. 5 Frictionless hermetic damper

5 PR e S AR R, SRR
BEG L a1 R am g P LP A S AR EE R
XK AR R TR SUE W EE, R
R, R EFERHE A s g A p A, B
JE 5 A 8 MR KA G v T T R A6
B, PURARE . IRSIIEEEOR, X T e
WAER RSO, X HLE SR T R i
VYE S

<5 J 4 B TG EE SR JE i ) SE A T B L
RS . BRI ZERT . A/ NLIGZE Sk | I
B AFERRAEAN, 55 BHL e A e AN ] o

61




R

Vol.19, No.1, Feb. 2020

62

PR AL PE 5 BHLJE &% 19 2 B R G0 T HAERE
P HH B — 2/ R (1) S B
FERT LA™ AR B (2) 0P FRUMRZ) (n
Wokg), B RHLE AR TE R IR is St 27 A R
B8, X JE i T B R AR T 3
5 (3) WEAFAERMEEREHHEL, %=
BN FIE RS B R A SRR EoR T 4
BUE BN, 752 U R U R 2 A
BRIEAR o 1816 4 Jm o B U EE S RILIE 27 1 F
Bl R JUBUL AR, 5 2 e A i
BRI SUE WA T EAT R R s s,
P LG P HE ARSI AT BE 45, NASA A9
WUEM] T X — 5 2

/ |
FERE acumE L3m S AT
Elo £RZFHITEZERHMEEE
Fig. 6 Structural schematic diagram of

frictionless hermetic damper

TEHLESIPR TRENL I, 5 )i 3 B OB 4
BELJE #f HAT T BE S 1, (H, Hom RAEUE L
L e A G BELJE 0k LU

2 TARIFHEERHENERE

2.1 MBiERBEDIFEREMEERS

PR i o AR Bl 1 % fE 2 B 14 il s
B 2R T B JE e B R A A 2 2
P — R BN AR BRI ol i, 3 ERT AN
I8k YO B AR AN R B i, 72 R AR T
PR Pz R T — J M BN
JFL A A i A A Ak R A A I B AT R (A A
B, BIPUERE, CHEBMARPREAIE,

A B e B B AT AR R B 2 L T %
Hil R . MUIR X R B EE R B SR T 1T 5
FERERHJE A% — B, BIUE 3 E SR VR AR I S
ERTT Adizsh, [EARETHRKHEERKE,
HAFERIRERE . M, HBEFOE R A, BE
A LA T R, BB 2 A s ELAT AL

M i B E] ) M PR SRR AT, AR 4
A7 — R i B A AT R B R — R, R
I OMEE RSS2 T E, BUiE, 225 Bl e
B B Z AR R 20— 58 A ST B R A A
RIS T S R LR, AR R
MREMRE BRI IR DR, TR, Feiraif
FEAS = A R TINRE 7 (4155 B e A A8 e A fe A
BRI, WARBUE R BAUE—A “0” 17 JF
K, HEREse g iy . Hal i AT LA
SEtshA MR RGER, T TR A
RGUHRA & B2 A s BT R = e
7 D —Fh Pz B a2 R R

HH,

E7 &= Lisega/ARIAIPEEEE (snubber)
Fig. 7 Snubber of Lisega company, Germany

1 8 Dy — A~ LI F) B 2 A T T i
For BB AR AT B I ZE AN I T 2 T 5 TR 26
A I TG 2R AL . RSB, R
AL B ) 2 00 05 B 3 8 4% ) RO AR T B o
RS BUE R BN, 5 ZE AL v DUE B
fL. BRARALE —E RS HAL .

IFERT ?ﬁ?ﬁ%—\ /—/ML S U B e
- —
@Z' =—H-
lr P I

—
L 2 R A FEEN V4 X 1
I SV A T
M HrEEENEGE

Fig. 8 Section schematic diagram of lock—up device

AL B, B L R AR JE AR A
S5k b HAT AR B 2 RS oy o B 3 A Y
e— RS, BRI ELMRDN, HKRZH



Vol.19, No.1, Feb. 2020

MRS A MR B s A AL

Ly 208 B R TE A B, R e A
BE. TESERRA A, B B % B AT AT
HAERT RAR/DNA AR, F58 EIf
AW RS FERE R, RO AEB/NY S AN
B, MY T — D8, B 4 B R TE ZE 4L
SR, T fig Bl R Y 2R T e
ARG T, T R DA IR Y R
R KTy, FrLL, $Em AR sh fL7E R
S A0 E BHJE R TR N o R AR AR 7
KR B AR T Bl 0 S B X — 1, X kR
AT Ry e AR AL T R U
TEMRAERTT, Yk B iE M Vo, R
1R R B S AHE R, BlE R E I,
R —ARAAR KNI EE AT . AEAR IR F S 2
FEHT, BE % BT A5 H TCATATT 520 . B e
WAFERRTER, JFABEE T A S FERR IR 25 44
Y32 7 o AR 050 1 I L Ve, BV R B TR
V>V, RIS, T AR A NI R
JCHEATRS . TR e Tl
Fz{) VsV?
0—F V>V,

(2)

X, Fa— R RBUE S

K9 B TR Hh, fdt FHAH ) e K it 0 9
Joh 5 BHLJE % R E 2R B A AN [R] S 5 45 RO
Ko WL R il e ml Jan,  BHJE 4% 76 & A Pk
it R O R AR BRE AT AR AL RS
11T B R 2 AT A 2 R A P P AT — e R
MAESSH B, AW FAEMT RS RE&, T2
HEEAL .

2004 HiteE i) F=40x10° V BJe i ) #=457.3 v
2150

K100 4

50 1

090 20 30 40
FEEE VI (in/s)
9 BIEFEEBESMHEEREH ML
Fig. 9 Comparison of output curves between
locking device and damper

H: 1Ths =4.4492N; 1in=2.54 cm

W FIARAATTLIE 1, H EE R A
W38 SR FH A BELJE 8 52 BR 2 4 AR TR 40 sl rp 3
i o7 P 170 T8 B e
2.2 EWmEEMEL

AL BRI BELE 28 B BRI T U R B
THEBELJE S AE b AR TR AU P R AT 52 N FH B 7
B, Constantinou (4% 55 A& H T 11 AR
FEXPIF AR R Z AL AT T s AL 2. B
HI, 76K TR i B AR A, 2250 ) 45
4 8 F3 48 AR A BR 043 B % 48548 S o 154 7 i L 43
Br, LSS, K& —14
T BRI I T IR G IR R
2.3 FHEESIhEESHEL

BRI A BELJE 28 B HLAA A TR RO A i
AR I, 2B X IERH A Tk 4 )
WA DI —R 5. A, — e 5 A A
FEHOE A TR 8 AW Tk, A
sers SR A — SRR M TIRE, DASE RS TE
BT sl F R . XS A RRIR DI RE Y
B L R LRI Wi s e 2% . BROZPHESR . A
H B ) D R SR 1) 4 i %8 T JEE R
JeaE ",

2.4 FHESEREIRE

FEBRE S AW SRR LTI, R
T BURFFECAR . ML AR LS, B
JeAR T AR FH 754, JFHEAG 40 4F U AAIE
LA B A 24 118 1l =

RN R AT DA A A Ll R bR o A 7
dir, UL AT UG 40 4F 1) & R BIH R A= = I F it
PR KIS Y A

3 TARIFZMERIRAMK

TEEE, AR TR T AR
AP TR R R R . X T
B 150 M, ZR S IR Tk e A A A 1
K, BORARIT R, B L™
¥ B IR B 3, AT AZ PRSI
FIREI, FFgh B R R £, R T
BT R o T A I R B 2P e T
I H AL
3.1 AEMR

S R BEJE 5 A e K ) R R E R B

63




R

Vol.19, No.1, Feb. 2020

64

FEI0 LS AR A Iw I, B — B #F i
ORI . 18] 10 S 76 28 ) 20 w] AT I BELE 2%
3% 103 MPailllif, 7Ei5 2N s — ik
TERFE3 min s 1 h, DAIGTERHJE 2 A0 B I

10 AEN

Fig. 10 Internal pressure test

N EA AT RS s b h B0 . mACRI
TAE, ZMedHEIEE s, PUETLHER, W
R CTEE” MATRIMAGIE, ANFT
(AN ERER O e A DA o 1 /A LR Y el
JeSRAE )T HTER TN T —E N
3.2 BABHEXER

Bl 1458 % R DA BAE AR IR S A 4 T
WP e &8 2 fEsh J1iz sl 28, R A AS R
JET GEWE N25%. 50%. 75%F1100%H K%
HEESARYEL F Bt ) THEREARTE 5 ME
RN F7 . RS R R ) I AR AR A AN AT LA K i B
A T2 . AHE G RIAT A BOTAT IR

DU B SR 1) 5 A B ) 15 22 39 HE 159% LA Py
WIER, s ER T, BESR T2 E
PEHAESR, Al LIRSS e b i i e 4
3.3 BERN

IR T P R 5 i ik o 72 2 1P i 1) i A
RZ—, XTI B2 D5 K
T E AR

B BHLJE 28 0 BELE i F2 2l BB T
HZ Bl T W U LA AR S B0 i 2 5 D) I
LRI, A REE 2 F R BT RS2 R
BERMER, B 11 E0C, 24°C, S0CTRE 1)
SRR JE AR BHJE ) - O R ith 4k, ZEARIR
RAET BB JE R ECE S TR 45 R

2 000 —
o eifit/¥=0 C
Co=127 Ib+s/in

1600 T & ajffr=24 C f z
= C=88 Ib-s/in g .
R 1200 } 0 mEEE=50 C Co
g Co=66 Ih-s/in -
= gt
400 b ; ©80 iR Hy
®aAm iS5,
0

0O 2 4 6 8 10 12 14 16 18 20
U/ (in/s)
E11 AERE T RHMEEENTL
Fig. 11 The variation law of damping coefficient with

velocity at different temperatures
. 11bs=4.4492N; 1in=254cm

FEWREE A S, 5 R L R gl
RELJE % 1 B2 T o ARG, SRy ok 31 2R A0 i
JE, FEDAHT, BHJE # B R A N E =
12h GEFLE14~16h), FFR R HAR
[vi] {37 A A 5 0 o DAk B 8 R P R IR
FEM R B o BEE 5 1 R B AR Ak,
F 238 ) 1R 5 BEJE # 2 IOK  Y fE
7 45 1) A I %) D B B ], — e s B JE
BN Z 5 B AT HoA T Bk, sk ] [ B R e
2 ~ 4 h s H BB JE AR R =

HAIH ) 54 R BU— o B AR it 45 1] FH
Je ARSI T PR 22 5 O0— T, dE R
JEE R OGP Tt AR 25 ) ) BHLJE 2% 19 P R A
%o AR RKMEH, EERMEZHA
ARG a, HRERE A 2Z BB K. K
MRS R RN, 2w B e &5 B T
B e B A

4 BRI —RSURERRRXTLL

4.1 MHEBEZ RN

Kl BRSSP
FRHEPRAEBLJE &%, (HSE BT b 35 A R %
HL FAIFR A ZZ s (snubber), THRIIZEHY
HIFRMBHJERS (damper), W12 7R, SA%H
vl 22 T 98 Wi snubber B 8 AV TE A K
BN, g 2B, MRS BUE
BT o M 325 i SUEE A o A7 G2 o 4 2 0L ) 2
H, RIESERE (Lock—up device), {HZZH



Vol.19, No.1, Feb. 2020

MAAR S A R R s AR A #

12 EEZEBMERR

Fig. 12 Common nuclear damper

RZ WM eds, fEbRisshgAnt, et
MeRE, 1B, HEEIRED,
4.2 AR S 4EFEHTE

% v BELJE 35 14 55 = T3 RS SR BB A 1B 45 T
Rl gk I, BEAT 120°C B A% FE S A 0 250
I . e ARk R b AT — oo, i i
JEAEIAEA T JRL M Th AR T R I, R
5~ T04EX LN IR AT AN S T TR R
LA LT, AR R,
11138 B i P9 i SR R B g 8T o 2R A A
FRTBUIA Rt s BEL 2 e BE A 1009050, LI
W, AERCIE M A AL v B I K, IR AT LA
Ao 0 L i ) i B B 00 i P ) 7 AR A
S R, LUME Rt R e e iy, M sy
ORGP 7= 22 4

TR BELIE 45 T e FH A9 8 B R TR A A

T 75 RSN, HICAMMESIE . &
TELA AL m AEAR K — B [l N I AN 25 28
WM, Wi, FEEHRGERAN “TH
B HABEH MRS, BHEasshaE
BRREDUE B s s AT 0L S A i . RIS
PR PR R A Bl 77 58, e FH I Y 00 B B
AR, WPHJEAFREAS IR BN 58 4 “ T8 E” AREM
AP AT, S BR BN B T E
PR A5 B S A ] % A el R S8 T i BHL R
ar e MR N 11 5 05 3 1) SR B A B,
OB F I 3 1 BELJE g P S 3E 4T AT ] 5 3 4
1, JFAT SRR 40 AR BT OR AN 75 AR R A5 A 1
4.3 FHYEEHFEZEMEERFE

EEE NI PR L R AT E WO
oK, AR B BH S #8 2E O T LA 9 snubber 1
damper 7= i o KE 2R EIBHJE A% 5 H AT B B JE R
ARG, WAR 1, B A LT A
(1) AT ARG, Bt FRs IR 75 4F
A a5 (LG JOR SEHe Ll . BRimE shA
TATATLES) , 28820 vl PRAIE 40 4 194 4 TAF
(2) BHJE#s NA Thnm A, T DUHZBHEOR
IEH AR, 8T WA A, I B Al
40, (3) ATLIAMEREML, AT LIEIRTERK E
B RS B ATHUR I 5FERE T (4) B
Je s AR R G P SE P I 2R TR P2
R K

®1 ZRERHKREEMEREZ FF

Table 1 The difference and similarity of dampers in NPP and civil engineering

Eobe sy (BUERE)

SEFRH S A8 KRR

HHRIA . {0 V< VC}
0—F, V>V,

P4 <1%2%

A FEHLE ANhEFERE

AR Wik, AR

AU 104 fe /Pl

fili i BEL0RAE

U L2

U TN T

LR AR O HAR BEATRHA

FELE TCAES M

SR R i AT LS

F=CV* LA B

3%~10% (Ch'T ARIIE 40 4E AN i)

FERE (20 tH20 60 4R AR H A SUCR HIRE 1 43H7)
W, T LA

LA XA ORI 22 5 TAERERIE)
T5/504F, LBl (GURRTBAR 40 4R LRSI
Fa2e (PTLAERTIR, fRUERBE)

PIATE I (R T A A A )
BHESHAFE BT (PR SEAIE)

AESMEIN (G P4 A S FEE R i )
W (R 4)

65




R

Vol.19, No.1, Feb. 2020

66

5 Bt

(1) 404K, IR MR REAE T
RK W K I 1z ez, Hoh AR Z i e
Fi A H AT TR R N Bz L B R U
PRAEE . RIS T 1955 4F (1 36 E 2 28wl et 5t
SEF T R G R SJek, A AR B e 2 AR
253 JLHE R & R E G A S i . A F A
FEIBEE #R A T AP e #R77 A, RACA Y
T Hi 5% 5 BE A [R] s U /N 235 480 v 1 1 3 R AR T 1)
Wk, HAPEREAEAT (T I ATl 3 B R D
SERUER . RTEIN e, HAEHRK, A G
Gadfid

(2) HAT, A%HEBHIE#S A5 =5 KR H
J ARG 10 B RUAS I A A I T 2, LB AT A 2
T AT — A, 3 5 5 AE AN 5  JE 0
HOICTT R, HFERES ~ 10 4F X P A i
TRUEATANTE o 1T 2% 72 il B4 SRR 285 e BEL 2 73
HE] 10098, o He v, HJGT AL,
R A5 Ty b 3l A A fL S A R R R, O mT DAGE
XoF BEL 2 7 %) 5 A 0 ot s 07 L T AR S R A
KA F T 2540 VR MR B e 23 8  PEAR K 1) —
B N IEAR 2w T, OB SR AT Y %
HARGUWHEIE “TEHE”, ARirhigz
AR AT

(3) mWNEAF TRHEHRLEHEE. A
R TAE, &R A sn 8h . bR o it
Ae, WERJess “TEmE” R I0 PRI
A FRBEEEHNTEENE, BHAFMY
B HOBHJE AR 7R ) RUAR TN T — %2 1Y
A LR B EOR IE W s T AR, 8 T A,
I AN R 5

(4) TEPHJE AR AW itk fg, A s 200
TRAFEAR . AL AR LS, e 48 7T
VIR 7548, A 354 B AR E 04 5
T e B E . et LR R R, BLE
B 2en] LIS R et AT e b . R A
A LG BRE FiA% Rl (0 P AR A 7 7,
A AR BRI 40 4F 1 & J8 B8 e A8 7= I 42 fH oy Al

L IR e A RE B A, O™ AT LA 2R
AL, IR LATEFR A R GE B AT
IR S FERE T

(5) FESEHE, FLIE A TARERS BHJE #3742
TR RS A INEOR, FR A R ORI
B A BELJE e 7 i 28 A B I A 2
FIM, HEAT AR 52 T3 B TR, 4
s I AN AR 2, WAL TR R BOTEOR . KR
RIS SRR, 28w BH e e 2T &
TSP AR TR A2 B R 20K

A SO AL ATl AT ST DU S5 A 1Y
TR 2 A, PR e MR RE X ALY
(A% L B A, JF AR 45 05 T 2R 1 Fu v A9 1 0
&, B EFF R AR R RE L WS & 1k
PR, DI SRR AL Tl B R R .
FRE A% AL 22 4z 4 T FSE K, — BARE I
AR, RAGIFTEARRERESE = et Ak

PR PHE.
% 30k

(1] BRiAB. R TR BE Mo St T [M]. dbst: b
[E kI8 H AL, 2012.

[2] Constantinou M C, Whittaker A S, Kalpakidis Y, Fenz D M,
Warn G P. #FRHER RS (M), dbat: PhEERE B R,
2012.

[3] TyR&, BRakAl. VLB VIIMT HIVR AR il BELIE 75 i i 4 o
MEERHT [C 1 CESRZEH) dniE . 7 m 4 AT 4544
I B S i TR AR R A s b 2007.

(4] SREE, BRokal. B # SEMBILC S M2 St (],
Tolk s, 2013 (S1): 203-210.

[5) HhREL, BRKAR. 4 s %s BB IE SR 28 S TR [0,
TREYUESMENGE, 2009, 31 (5): 46-51.

[6] s, HRES, fefEm, 5. B e 250 R R e &
EPEER (1], TREYUESmESGE, 2015, 37 (3) 1-9.

[7] BokAS, DREE. S5 REMNHS KRR [M]. dtat. &

[E 4k 38 H pikE, 2015.

FRORAS, BXTaE, R &R, BREEERRUE RO S (M. b

at: PEPGE R, 2018.

BB, ThEREE, R, HSTES R IAREE L E 2R T S R

JU M. dent. pEgGE LR, 2018.

[10] BA7KAR. TREESHE PR B BELJE 7% 1) 245 K g i R 4 K

[J]. #d%5H, 2008 (9): 48-52.

(1] BRoicAs. FmBLesfren Hih i Bitie (1], dSRasimsg

HOREIR, 2015 (12): 7-13.

—
oo
i

[9

—



Vol.19, No.1, Feb. 2020 MRS A MR B s A AL

The Application and Innovative of
Damper in Nuclear Power Plant

Chen Yongqi, Cui Yucheng, Ma Liangzhe
(Beijing Qitai Shock and Shock Control Development Co.,Ltd., Beijing 100037, China)

Abstract: The application of dampers in buildings, bridges and nuclear power plants can protect structures
from earthquakes. The damper can be considered as a structural protection device. Damper is an important safe-
ty protection device for pipeline and mechanical equipment in nuclear power plant. This paper introduces the
damper from three aspects of manufacturing, application and testing, and compares the different understand-
ings and cognition of aseismic dampers in the field of nuclear power and civil engineering. The paper also puts
forward some suggestions on the innovation and development of damper application in the field of nuclear power.

Keyword: damper; fluid viscous damper; lock—up device; frictionless hermetic damper; snubber
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Fig. 4 Monitoring method for fuel assembly wear
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Monitoring Model of Nuclear—-Grade Equipment Wear in
Primary Circuit

Wang Jingzeng
(State Nuclear Power Demonstration Plant Co.,Ltd., Weihai 264300, China)

Abstract: The structural failure of nuclear equipment is directly related to fretting damage. At the stress con-
centration site, fretting is the direct cause of premature failure of many nuclear power equipment. In this paper,
the principle and characteristics of primary core equipment wear failure are studied, and monitoring models are
established for different wear failure conditions. In view of the unavoidable typical wear, a monitoring model
was built to monitor the wear of sensitive parts online, and the signals were extracted for analysis to determine
the wear parts and wear degree. The monitoring model can monitor the parts that are prone to wear by at least
two monitoring methods. At the same time, the location of wear can be found by different positioning methods,
and the alarm can be issued to prevent accidents.

Key words: nuclear equipment; wear—out failure; monitoring system; build model
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Radioactive Pollution in Water Environment and
Its Measurement

Xu Yuan, Kong Haiyu, Wang Xitao, Dong Weijie
(China Institute for Radiation Protection, Taiyuan 030006, China)

Abstract: With the development of nuclear energy and the application of nuclear technology, the water environ-
ment is threatened by radioactive pollution. Especially after the accident at the Fukushima Nuclear Power
Plant in Japan in 2011, the radioactive pollution of water environment has attracted public concern. Therefore,
it is necessary to carry out research on water environment radioactivity measurement technology. In this paper,
the sources of radioactive contamination, the types of radionuclides in water environment and their measure-
ment methods are introduced, including laboratory sampling analysis, towed underwater y spectrum measure-
ment system, underway <y radioactive detecting system, and float—type 7y radioactive detecting system. Finally,
the development trend of the monitoring water radioactivity is discussed.

Key words: radioactive contamination of the water; towed type; underway; buoy fixed point type
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Comprehensive Inspection and Evaluation of
Buried Pipes in Nuclear Power Plant

Ma Gujian"’, Wei Songlin®, Chen Ping'
(1. Fuging Nuclear Power Co.,Ltd., Fuging 350318, China;
2. China Nuclear Power Operation Technology Corporation Ltd., Wuhan 430000,China)

Abstract: In view of the damage, corrosion and leakage of the anticorrosive coating, this paper investigated the
international technical system for the quality reduction of buried pipes in nuclear power plants, summarizes
three key technologies in the management of buried pipe aging in nuclear power plants, including buried pipe
corrosion risk grading management technology, buried pipe detection technology and buried pipe aging status
evaluation technology, so as to carry out comprehensive management from the perspectives of prevention, detec-
tion and evaluation, which can provide reference for the establishment of the technical system of buried ground
supervision inspection and evaluation for domestic nuclear power plants.

Keywords: buried pipes; risk ranking; inspection; evaluation of aging state
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