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The Study of Method for Calculating the Accident
Atmospheric Dispersion Factor and Accident

Washout Factor for Coastal Nuclear Power Plant
(In Chinese) |

HU Erbang GAO Zhanrong JIANG Gang WANG Shuxian
WANG Shoushu  ZHANG Maoshuan
(China Institute for Radiation Protection, Taiyuan , 030006)
CHEN Jiayi
(Peking University, Beijing)
JIA Peirong

(Beijing Institute of Nuclear Engineering)

ABSTRACT

A model to estimate the accident probabilistic dispersion factor in which the
effect of internal boundary layer is considered and a set of deterministic and
probabilistic models to estimate the accident washout factor are set up based on the
models of accident dispersion factor given by current guides. The accident
probabilistic dispersion factor, the deterministic washout factor for different time
interval after accident release, the accident probabilistic washout factor and the dose
corresponding to various pathway aré estimated based on the measured
meteorological data on the site of a coastal nuclear power plant to be built in the east
part of China. The result shows that: the value of accident probabilistic dispersion
factor given by the proposed model are 5.9 times of those given by the common
model; for the dose obtained during O to 8 h after accident release, the external
exposure dose from washout deposition given by deterministic model is about 5.50
times of those from dry deposition; the ratio between external exposure dose from
washout and dry deposition given by conservative probabilistic model with and
without cdnsidering the effect from internal boundary layer is 9.56 and 56.7

respectively; for the realistic probabilistic model the value of above ratio is 1.93 and
11.4.
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HAi1T 1995 4 4 A %) 1996 4F 4 HEE R E R SBAT LR BT 13T T A —EN
KNERHESMNAL, AR BEEF PR EREGTAEMEE. TELRARBIEE RS
SEBBAER., RENAN; HEXRY. BEXASHLRERRNSES S wmRSy i
SHE; RIAEISSRSE, SCRGREW, ZZET oI MRS N DR 2R
B, AT SES RN, HirEANSMNIEZ R B 87 ia X8 u-g
BRZEIENURBZHIRN. XA AR M LR E B IR R R 2 IR
), EUFEEEEES BE TR, O EERNARENEY, SRNIAFRERLN
ML BiTE A HERG I ESRERY SR FRBRANERFRE L KX 5,
ASAET A 25 IR R
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ITHRRNRSE RS —EPEHBMAHSERE R EEFEHE CodEERELE FH
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THREMZE &K, RIFEERAEESN, K oRAHTEREMNER T
IR TR A, MaeZB R BEEYEHRE S, FEMBHEEERHRRFEE
FEXT R A 71 DT K

T FRDLER, FEEERK/\HERIE “600 MWe Z IS H L T FAAH
WA EHREREX . SHEEF” O, ET USNRC 14 SHP—ETERITREFERE
MRS BE A EES SRR, ERAE T —EMNNTEH R
FHIME TR, 7E 1994 EXF 1996 FRATAERAIT K B S hk AR E
RIS HTF A, RS SRR SER R LR EBHERE TBE S S, F2RRE
T EFREREERTFHBZELARLLE USNRC 1.145 SNKEHBRT BFE THTEL
RARKT R, HRBRGRIREZE HFEKEX MRS LR R E T HEUHN
R K AR Hy R S R R B BTk . AUt LA L JLTE — 848, LAt 4 F gz
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1 AR SO SY B T St A T i E AR

1.1 EERLIRBEMAESZBR I RYBIEY A FREERER
1L1.1 AEER

BEEHN, ZeFE, HRYMNERBR, ZEIMEEE (623 m) KT RN
A& (56.4m) BN 2.01%, HESY BEFITHAFR—HAKXRE:

B

£l== M

Q| u,(no,o,+4/2)

[1} S S @
Q0] u,3no,0,)

[1] S S 3
0] uu(ng, o)

Kb, u, FR 10 m BENGOTRE 4 WEFREEENRMETR, FHFEREKE
TR A{ER 2400 m?. I, I TR H:

(02 +02)" )

KX, o, BRBHYMNEIRBVIRT BSH.
(1) T D, E, FXKRS, Huw/hF6 wsk, (r/O)i (1) R ) RFEHEHHY
k&Y ) A, Buks/hE, A TREH:

. 1 1 1
/Q) = ming =———— , max| = = >
(x Q) {uwﬂ:‘ ZyO'z l:u,o(n O'YO'Z + A/2) um(37t O-yo.z)jl} ®)

@) Mu,>6ms B, RREEMY A, B, CHRANBERN, (v/0) B (1) &
H @) AWEPHRESH, HREKXA:

(2/0) = max{- ! L } ©

u (no,0,+4/2) u,(3n0,0,)

(3) ¥ T A, B, CERA, HRFNFRRE, NERBARGREERNRIERGE,
(x/Q) Rigi (1) A (2) RPMAE SRERELEFROAESGSH, HRED:
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M

(x/Q)= max{_

1 1 2.032427
u(no,o,+A4/2) u,(Gno,0,) u,xH,(x)
KF, H)INLRERE. |

1. 1. 2 SR HNAFESL 99.5%BRMEAKTRMCONDFET HEF (1/0) ., 1

wE :

FHA S KBTI —FERN IR EHERE . Ko, KSRER), wERAKt
H—EhEAN/NRER TR 12 N FREEEL (0.5, 1.5,2.5,4.0,7.5, 15, 25, 35, 45, 55, 65,
75 km) RIEHSEHT B8R F. EESANNREEERY 8E 7P e o NAREZ /N
FIRE S BAHWREH (5) &R 6) X, ER A, B, C 3K, NERHEHE X = H ¥
R¥H 6) RiER 7) R. IHEFIHMNENEE LIRS £X8760 MNHEY #HFE
(W, fR¥E10m & TAMEXRSR), REXNENTHNENES LHMFREY 8EF,
¥ K /MBUFHEBA, B 99.5%M 3R (/BRI R BeE I A% 5 A% T R E B
B AN 99.5% BRI R ACEAER MR BE AE, RKEH, THE 16 DAL

RN HUE B AR R 99.5% BRI R K I CMD R BB F (2/0) 1w G 16X 12=
192), MW i FRITM (=1,2,...16). fRAR FRAEFXE (f=1,2, ..., 12). hRR/PE
R RN B (r/0) i ®m i TR TR T X 99.5% BB KN iy #
Wr. XERE, NTFEMTAGNTRERTE, —FPaNSEy 8RN EiditE
MIFTRERE 0.5%, BATTRIH 12 A (x/Q) iy PRI MBI 1R b 207 7 AR 1

(x/0Q) ifhe . .
1. 1. 3 FEHBRBORFER AR A& 7 AL R R EE B AL 99.5% RIRME R /K S H £ 4 8N
¥ (Z/Q)i,f,AT,-

TR EER KT 1 h S (5T TR EAE S N R R R AR e (8] B
0~8h, 8~24h, 1~4d, 4~30d), FAAE A E)BREBIREAR, BRITIR K H A B Ut
K HSMEY 8HE . RESERERA AT, (AT, >1 h), &HAAEEELR

99.5% R AT F U MR T (/0),,.0r 7 %L b BB M 5 B 7

(2/0) i pn SHAEHEIT HRTF (1/0) S BEMENFRR, HHELRWTF:

el 2] (2 |ET00-8T) (2
(Z/Q)i,f,AT._GXP{[IH(QJ;JJ: ln(Ql,J 8760 +1n(Q)i,f} ®
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Kep, (y/Q) ., TR i i FRE fF X AEST #HE.

1.1.4 B4 ik 95% R /K FEHEY BE T HE

BHR SN i) FEEHHE” UPE 25 FHME “ERERKAFEHERREMN
¥, EEAERKAREHEADIAN (BRAN), EBHEREF 8 h WEZNARGIESEN
AAT 025 Sv.....»% & 23 £HME “.... EEARMFEE CARNIERPL) FEAT
0.5km. 7 HETEAMTEROFBEERLSF 0.5 km M FHY BEFEHAE.

(1) AT 1R R X IR 95% BFMER AT NS HET BEF (1/0) s

WIE—EPE/AR IR, RE, RARRBEZRR, HHAEEERAF 0.5 km &
/N R T, SRR 8760 BB K/MBUTHES, A rhis Bl R BRI SR (B BUK)
Jy 95%IKIE, A A AR R XU SN B S BN AR A

(2) BOFEEREY A T B, BAT HEARBAERILS 95% RBUMER KT HYP #IK

X/ Dz, -

SRR, WLl aBgA kAR R XL 95% RARME KT/ Y B
£ (1)) 11455 16 MFTRARBAERILT (0.5 km) AEIIFIY 8 T P KRR EBATH
WiERE, HAEARWT:

ollw(2) ul(2)) lesoan, (2
) A e

ﬁ¢“é)j R (05km) AF—FX (f=1)16 M+ RBKEDT HE T,
il / max

(5)) {88, ~6L

1. 1.5 B4 HEREFN ASEEY B TR E

LEFRBFMN D, EABAN AT TS HABGEENELTEGY BRT, B16 17
7 99.5% BAUEE K FHEY BEFHROBKESEAN I 95% R BRRKFHHY #H
AR, BOILREANZ.

Wik, ATEMNABKERNEENERGERARORL/ P ELT HEF

(1/0), FIFER T A TR R R B BE T (1/0) ar 2 A T ERF AR

.

L




'—_—_l
(2) -mn{(z) () |

ftEP,[lj RN i FHALE—FX (0.5km) 99.5% EFUERACE NN HE HHEF,
il.h

(élﬂ ) max{(ng,z,An , max(é) i4,AT, } -

1.2 BEEHEEFHRBERER
HATHA X RIURK T ER R RS (1) TiEEmsEl (o) 75k,

PR RE (A TrIEBUE, RS AR BB PP R R 3R DR SR L AR T S T 1 i
£ W (Bq - m? s SERPRERE xNEERSREL, FLEEHREN Nk R
A

(i=1,2,...,16).

@© AQ yZ
W= |Aydz= -
OI « (2n)"’uo, exp( 2ay2) (13

MY TR N A PSR TR WL T MR AR 7 RWAK P I EIREE ¢, Al
W=lc. rifth o MEXAMKFMEERE c 5ZSPRFERE y 2, B

wch . Rk

MR Wy () 5B SN BATIRAR R SRR . BATE TS REOTE (13)
AL USNRC 1.4 @ BB PR AR, R — A SRR B S S0Py £ it

",

0~8h Wbl = —J—Eéi—exp(_éﬁ) u=1 m/s (15)
‘/;u 25 u

8~24 h W, = 203224, exp(— M) u=1 mls (16)

xu . u

2.03242z%4, 04 Ax, 06 Ax

1~4d Wy = Z i ____R__[ exp(—~ )+ ——exp(—— ):l (17

i Up Urp F :




430d  y przf,&z_@[ exol- 51 L exp(e A%y s Lo (__)} (18)
x U u

c Ue D Up Up

Kb, A RHHT | AMKBESERRELE 1), A, AR A WEEE | SRR

Ti=1, =2, 1=3 “4AMRKEEEIFRKERENT 1. 1 Z23MKT 3 mmh KAE: [ K
oy “FERKIREE AL RRMEKRE NS | ARRAENR, BB B P RSN |
/N B MK BN BT B LB . F, FROABEAKIIE, RIRHE T SN (R B B K/ 4
JUNET BRI BT Fy, M Fy, WA BIRRE 1~4 d FR1 4~31 d B RAEBKRE TR 55
Wi, FRRRTOME, € LRERP, RAOVREFGOVELE 0~8 h 5 8~24 h HIAIAR

RAESTEROBKEADNEE Fy =1, BEREHAT 3mmnh, HER A, E.
R1 BHOHERTSEROPRRRA/ s

PR SR M RE s

/ mm-h”! 13 HeRTAaRE
<1 =N . 37x10° 29%10°
=3 (=2) L.1x10* 1.22% 10
>3 (=3) 2.37%10% 3.4%10%

1.3 (HEBRHPEEFRIHRRIEENX
1.3.1 &R0 95% B FHE 2K/t S E e R v AR

USNRC 1.145 S % THEERY BN AR 7ELE: RHEATTA 99.5%%
R KRS 8AT, S EMEEN 0.5%. FiTHEBEANT it 95% R R EKFE
HHd HEF, RENATE Gt 16 D) PHBRAMEYS FEMALTRNEENZTREES
(LI B IEEEXUR 0.5 km KBEHIKLS S km WAL H T E R E
HBRAHEY BET. ZEIRBLADWERTEE RS —FPEEH 10%E4, B
KL 8760 h AHEL, FMEA—NEES GUTRMESRER LFRETNHEN 668
h), HEBEBY HEFREEES AL 99.5%M R ER T, BELBKD, Fitix
EARK, HEL 95% B E KT RE (Bl EMEEY 5%, SRS HEFH 0.5%H
e, R irE—NEER).

Hit BT TR g R AR AKX

J—fA exp(-25) )

K, u HHREBEALRRGE. RIESEE—AFRAK N E ST RGER EAGRE (3R
FAMBUE), HETEMNRASNFRE 95%BRERKP/ N FHH®EET (REHm
B, TR K.

1.3.2  &RFAREE 95% RERME KT HS R 7 HHE

L E R O CR R () B0 3 R 725, R X B i T B /N O e

A £ B BB (AT B 3, S H S TR e 1] BRI P S i e IR £

W_




FITRIE R F W, (m?) B TR &

VVi ~ N Z f:jkl (20)

j
R, NATRE (N=16), f AHI KRR, jIREE. & REA. | BAREAMN

HHRAPE. BMNBEARESHEIZENNET —FLNHERBT [, FRER

B, AICEE. ).
1.3.3 EZFMARM SRR F R E

(1) mERTFHEETE

ZIEHFHF BT HPEIEXOEBRERUABRAIZHERAHNE, WEBERAR
(0.5 km) FBTER 16 NJ7ALHFH) 95% BRI 3K T3 #rp B R 7 P #1 8 A EL 0% H4F AP
#r R A Horp e R ot B b E b SRS S IR, Ot E AR T

]8760 AT,

W, .= In(W, . -In(W,
b,AT; exp{[ n( b,i )max ( ) 8760

1D(W,~)max} @n

KA Wy ar NAT, B BRAIFO I F SR AU 1 W, 08 i R 95% RPUEEK P

LN SL L PN

(2) BSEAEHITIE

EEF] 5% RPMEAFHYPPRE FRAENHIATGTE (R rgiEEga ikl
Wt S Tihr) 5 99.5% RPMEF KPR HE FRAEN MBI (FAF@RZE kil
W& NE Tifr) EEAER—Ti6, A H AR BERTAFEN, TRERERAE.
AR EE TIRARE LS BKFEY BT R — D740 A ARSI E BN
EITALHIE, AN Z EUREREETFHARERTERNE. Fk, F#ehkE
TR AHERBMRSFNY BEFRANEUITT MAFEELLFH 95%RBMEK
TR HHBA T

2 AXRSHHILRIE

2.1 [E)EHCAOHE AR A Y BB R

BAERRE M BERRBEEANNEE (10 m, 30 m, 70 m, 100 m) B8 L %%
TR, RAEREHITTAR—E (19954 H16 HE 19964 4 A 15 H) BRAHN, H
T BRI R B RIE 99.92% (REEIE) 1 99.86% (KEHRE) . MBI M- HbFEAFAE,
HEAHE N, NE, NNE, WSW, W, WNW, NW FI NNW & 4 B2, € ENE,E, ESE, SE, SSE,
S, SSW I SW NEANFER. E28H70 mM 10 m BENEBHMERESERRNA.
ZREHBURER,




R2 #ERE HRAER. BERNA. T FHIVIR/ %

70 PEY 3% 65.04 18.82 12.68 32.96
R 65.29 3496 81.18 87.12 67.04
10 AR 3323 65.99 16.04 12.04 31.80
R, 66.77 3401 83.96 87.96 68.20

2.2 NiHREHIMEREEE

T HE B R AT R IE . L RIS R B e (E 8 b RS RUB I Eh A B R
TG E IR . XL AR BN R LA RER S R A S s, XER
THEEAIE I E G RRZFEXW ERRAEGE”. R 34 H 19954 4,7, 10 HF1 1996
1 HM “ERERELSE” (BFELAREN) MR, REENES, BAITT 1995 4
7HSHZS8 A 15 HERBRAEEEN = MARSHIT KU ERESERN. £F
HAAERR LT A 15 d BN, FRAM 8 K. BAMEFIH NOVA-12 1 NOVA-14
B T TR I R o v A T P o T X 3k R T VLS

%3 MWBER A HBEE F,,

H # wmOR/ % %
1995, 1996 424 A 30 HYEAERTHE
1995 ¢ 7 A 35.5 AR EETHME
1995 € 10 B 6.5 AR KF T IE
1996 % 1 A £9.0 AN AT TPYME

YR LR MBI 47, REAMX AHGIREZE (TIBL) MEESHARMT:
H? = 25x{1 - exp(- x2 150)] 22)

2.3 ST MNE

AT H X ERBHANELIEN A Draxler FEMAET HSH. AT E KB EBRE
EESZ, EFWEHRIT. EF (19957 H4BE 19 0) £5EBHEEM 27 m &
FE bR E & i — & =M A R, 3K 356 AR, £ZF (1996 F 1 H 3
HZE 11 H), RE27m 3685 MR 3K 183 AHuE.

HERERRB T HAANTRERSBEEROT BSEERE, X THEHRK
e, EYAHMEE HNLRRAERERERRARTN o, o, BRERRYT HS
¥, RAGHGE ERREEY BSH.
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2.4 o, RN E
RS £ R 24 BRERIBE R BT SRS IR BHT BESH LK PG
ST B RN 0 o R o, BHE, MW, ERBESBENMEST, ATH ("

= 0,,=20m

B4 BERTMBM o,y Poge x| 0, =P e 40s

y re
R P, 7 P, 7y
B(A) 0.351 0.87 0.260 0.85
C 0.305 036 0.240 0381
D 0271 085 0.220 0.78
E 0.239 0.83 0320 0.65
F 0215 0.79 0.420 0.54

R5 o, Mo MTHETRLES

% g

5 P-G HER SHGERLER 5 P-G gt SRR
Tt 16.53 14.99 13.34 12.80
iz 3.83 5.62 459 4.88

2.5 XTFRAKIE F,, 5HEKBESELLL £

BHEHL. % 6 PP BIRIEIZ B T 1 1995 45 5 HE 1996 4F 4 B & A HM%m iatetia)
HOTE, BRIN, BKKMERTFFEN R KA 30h, WL IREFHEE, IF,, =
0.5. X T 4~31 d BIEIMFHPBEEF, R 6 TN, BRBEEZMENEEES A, &
BRI RETHY 105 h, HEABREK 14.6%, FHBRERTIBE, BF, = 02, #7
WigE L 1995 4F 4 H 16 HE 1996 45 4 B 15 H—EEARRHB/ME ( <2.5 mmh).
(2.5~8.0 mm/b). K (8.0~15.9 mmvh )RBRM( =159 movh ) MokRLEMER%H. %
WTR2, BALAEDE. KRERBWHAKEN =3, f1% 6 VAW, MKRS/ T+,
K BREEDRECH 95 h, Adi BFEKRIE] 668 h 945 15%, 1Rk, BATTRE (R1R <7
€ £ = 02 KR 80%HIANF. Xk, BIITFMEFHETHAT 1.0 mmnh, FEitit
HPH £,=0, £=08,

3 HEREHSHAEAMLE

3.1 BYEMRATFHNHER .

*E 8 BN KHAAEEROESBRZA IR ERKLR (500 m) 16 HRE 99.5%
FRBMERFHST BEFPHIRRESEN I 95%BHKEEMY B8R F 1k,
HWRERRY, MEKTEE, M REFNHESRY &KHTF.
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kg

e &l

EC H n
T 5 6 7 8 9 10 I 12 1 2 3 2
] 4 3 11 5 1 0 0 3 1 3 3 5
2 0 1 1 1 0 0 0 0 0 2 2 1
3 0 1 0 1 0 0 0 0 0 0 2 1
B 1 3 2 3 1 0 0 1 1 2 3 3

X m

I 4 A #
NOw % 3 6 7 8 9 10 11 12 1 2 3 3
1 1 5 2 3 0 0 0 0 0 0 i 0
2 0 1 1 0 0 0 0 0 0 0 0 0
5 K % 1 2 2 1 0 0 0 0 0 0 1 0

B % A i
N 5 6 7 8 9 10 11 12 1 2 3 4
1 0 2 1 0 0 0 0 0 0 0 0 I
2 0 1 0 0 0 0 0 0 0 0 0 0
Sk [ et 8 0 2 1 0 0 0 0 0 0 0 0 1

F8 EHFRIZA EREXIARA (500 m) BT i 95% R K TR/
FHEFRBEFNHBRYE MEF (EERLREXNE)
BAHE95% BEUR 16 A 99.5% R 17 16 MR ) 99.5% R BEPM AT
FRKFHEK BEAKEFYY BE LRy S TR El SR
I B ¥ BT FhBXE FHRHBRERER _—
v lﬁ] sem?
sem? sem?

T R BT 3.76E-4 3.94E-3 SW 3.94E-3
0~8h 3.74E-4 391E3 ¢ SW 3.91E-3
8~24h 3.73E-4 3.89E-3 SW 3.89E-3
1-4d 3.63E-4 3.70E-3 sw 3.70E-3
4-30d 2.66E-4 2.14E-3 SW 2.14E-3

F9 HREEZE MRERERTF/ m?
2 B/m
R 500 1500 2500 4000 7500 15000
0~8h 4.75E-06 1.83E-06 9.88E-07 4.82E-07 1.29E-07 1.26E-08
8~24h 2.14E-06 5.64E-07 2.67E-07 1.17E-07 2.72E-08 2.30E-09
1~4d 1.47E-07 4.48E-08 2.46E-08 1.36E-08 5.41E-09 1.51E-09
4~30d 1.16E-08 3.62E-09 2.04E-09 1.17E-09 5.08E-10 1.68E-10




k9

BE B /m
=31 Rt
25000 35000 45000 55000 65000 75000
0-8h 7.88E-10 5.65E-11 433E-12 3.45E-13 2.83E-14 2.36E-15
8-24h 1.29E-10 8.61E-12 6.26E-13 4.79E-14 3.79E-15 3.07E-16
1-4d 454E-10 1.75E-10 7.74E-11 3.77E-11 1.96E-11 1.06E-11
4-30d 6.07E-11 2.70E-11 1.34E-11 7.13E-12 3.97E-12 2.29E-12

3.2.2 BELESTHESER

£ 10 F1R 11 4 HA R BRETHEETENQN)A RN EE g8 mESEgs
I hEAR BRI (500 m)BREIF N A 95% B R K EH bR+, BmEmRbET
W, X TEFEZG WMRTFEEELAILHEEN 6.3 1%,

F10 FEFREXIAR (0.5km) BEITM R 95% RIVE K B
WRBTF W, or (RIRTFEHE)

W B Wh.ar, /' SR
0~8 h 7.57E-05 N
8~24h 7.43E-05 N
1-4d 6.92E-05 N
4~30d 3.18E-05 N

£ EERERAR (0.5km) BETFH B 95% RIUKEA TR
BT W, (AL

A R Woar, / m* BRI
0~8 h 1.20E-05 ' SW
8~24h 1.18E-05 Sw
1~4d L11E-05 SW
4~30d 5. WE-06 SwW

3.3 FEXSEARAE LA REBERTHE TR LR
3.3.1 HEy T F IR

#F D, E, FAKRS, Bu, T 6msbt, RHG)R: u, KT 6 mis B, BAS%K

A4 A, B, CHE, KA (6) =
3.3.2 AEEAGTHELERALE

F RGEHEFARESNIEBREXUR (0.5 km) & 16 1~RE 99.5% BB K
FHET HEFRIBERE. BN U 5% BREMBAEERT HR T EELHEND
By HET.

BE 8 5R 12 MHELAT A, N TIERBEXKLF (0.5 km) AN 8 95% BB KF
Y HAFNE, ZRAURERWHEANASLRBANLRZEEEA 1.8 F. X T
BEVFMT MRS 8 (XREBZ 16 MR 99.5% R R /K EE S R &
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