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The Study of Atmospheric Dispersion
Test on the Site of a Coastal Nuclear Power Plant

(In Chinese)

HU Erbang ZHANG Maoshuan WANG Shoushu LI Zhengde
YAO Rentai GAO Zhanrong JIANG Gang WANG Shuxian
(China Institute for Radiation Protection, Taiyuan, 030006)
CHEN Jiayi
(Peking University Environmental Science Center)

ABSTRACT

An atmospheric dispersion test on the site of a coastal nuclear power plant lo-
cated in the east part of China from April, 1995 to April, 1996 is described. The
main content is as follows: observation hourly of wind and temperature on the 4
heights of tower of 100 m for 1 year; observation and analysis of surface wind
field, sea and land breeze and internal boundary layer; measuring of turbulence and
diffusion parameters; wind tunnel simulation experiment and so on. Besed on
above field test, a new model is developed for estimating the annual mean atmo-
spheric dispersion factor for a coastal site of nuclear power plant in which not only
the difference between on-shore and off-shore but also the comprehensive effect of
following factors are considered: mixed layer and internal boundary layers, mixing
release and variation of diffusion parameters due to the distance from coast and so
on. A set of deterministic and probabilistic model for estimating the accident
washout factor is developed and established. The effect of internal boundary layer
on dose and the contribution to dose from the washout deposition pathway are dis-

cussed.




5. 8

1995 4F 4 B2 1996 4 4 A WATEFKEEZ B Ih#T T —F R RFBUABR T 5.
A FREA RMNELRENN, MERNEER, RRSE S WAk EAEE.

RREENAN: BREKEKESHESKAEHUM S0 KEIBEMEAIZN
YT R R BT E R R G RaR BRI S5 R RS
BHMEHE; RAEMER; EXSTAERTIATHRSY BETSHERETHEE.

A LRRBFRIAER E, 2RBET-MERTREBN. WARESREE
R B YR SHEERNESERES YA EE SRR IFERITEE T
A TR B Y T AR MBS T M o B T B0 # 2 e SRR, I
ST T IR ULAR X S R B A TTR .

1 AL R E B

1.1 SESRURE53H

19954 4 A 15 HE 1996 £ 4 A 15 A H P ERF PR TQX- 1 &gk
EEBUMREEETRSREER 10m, 30 m, 50 m 1 100 m WA EE E#TT —BEX
®. RAE5EENZEUN, SERSHITHREIIREH MRS, KETHX X
. KK, TR A R Y4B & R . AT KR MIUBE SRR ER X 99. 89%,
HAEESREEARBELSFH 99.92% 5 99.86%.,

NT BRI BRI AR R T IEH BT, FAXKHRARNEBEZMAHCIERS, X
BEEFHMMFRET TRE T4, HFERARRENRILATEXN ERR. M2
T Ve w /o~ NQso-ro/uto HIEIT R BE (wy AFE 100 m, 70 m F1 30 m BIKE) . &
BRE, KILREEERXE e F AR REE . JEA SR IE RE WM RER
£, FERTAREZAWUMNFEREREE. EARA, B1AHEFEE330m 510 m PRER
(uso/wno) HEREESE [ (Qu—Qu) /uh] KLk,

1.2 BERERBFEHUR S5
1.2. 1 BFF R0 BE R IR B

Rt KR T 2. HKFERE MM 160 km, KGR 240 km, XIBHREFN
WH, ALK, BET A FRITXARER. 2R8I MEEK P 10
km B, BEEFEAALER SN 15 B; BRBLZUKF A MEER 5 km, FHJ7E N
HZ 2000 m BESLHEAMA, 2000m M EFEM=2. FREXGHEEEKE 12
MHE SR 1 PREERE, wERREEITSREEREZRITE. B, F 1995
ETHASHESHISHM19964F 1 H4 HE 20 HALA TR, ERHIMNEER, BELN
SR, DL RE R RRAWLRZHEAS SR DEA TR, W R B F L S
34 TEE. B, RE; £FRETEHFTRN.

1.2.2 PRENAGH —RIFIE

AXWEHREHER, EAERELENFRERGH — RS EiHEA,
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ERKRARALEFBRMENER, HREXHFTFELRBESIRRRLR. BEFE
TR R AT . TR, FREFGRE LN, R REXFERIERMEZFRKILK,
TR (EF), B, Lt (EBEEKEXER, REENBEIRELRS) HRE,
HERRIRK 5, AT X4y A8 R R X K Pl s A5, % XA A X BE4T NNE-NE &
SSW-SW-S S, K&K, HidmHs, BB/ B XERABHIHREIR, 7
WAZLE, BILAA, AELHACHRMER. MR EEE/DNTFEX, BNV ; 1
AR EREARKR, KETRE, BXRERERSOTE FFRS), BHE 100 m LA LS
s, MEEwEERELD .

1.2.3 WEER BN, MR

(1) Bk X ) KGR H AR 3

B3 RERBUEAMGRSERF RN A REHER, BPRRULEERR, WOETH
#E, RERRRELD, REATEZLZ. HERR, VKRB B HE X EXES X
& R b R R 258, Hlin, 1995 4E 10 HBEKEZHE T R2E RN, 7
HLERXHSBFEERE,

HATERD, 1995 4 A THARE 5 AFHENEKHHTE, 7 517 H~26 H, 1996
F£1ASH~7H, FEHMEHNEF, EFfIEREFERNSHEmMBEXM, 5ERE
RE/PRBREERHERE R AR SR SR XS B ERiER BN
Rk, ESEEARE, BT HIER RS, BERADERFVERERERBEENELT
TR B E, RIANFERN AT A RE, X 10 A& R Ril,

(2) MRk XA

SRR AR T BB AR R A6, A RABEP—AFERFLE, AR A
WA 3h B AR B A AT I .

B 4a, b HIR 1995 4 7 A 21 HR/KFRGMEERE, B2HFEMWER, shhE
KDL RKF . LABFRUIMTSENHX, 2XHmEXEB/N, REEELAE. 500
~1000 m K EERILR .09 B2 LA R RARS BHH, 11 BKE 200 m £HH
NELRARIME KUK . X AT _E RGBS, HERRERAIRARSE. HEEREEEHE
F300m EF (148D, & EXNRESH . %0 A K FEREE X 0] LA G S AE R
W RUR A EET 14 BT 15 BTETRR . (HRFESGRAE 2R 17 BFF 18 B, 18 BFHT R/
ERYE, SREWH —FHARMXTRRSI, KEREAFEIER, REBELK, BRAHE
FEP&EER. ARUEBXXEB/D, Ml TARMRIFZHFNE. BRAFHTER R
SR TR EERAEREE, BREEKKAR, BXIFR LR AR, BXEME [
RALNW, FRSFEHETE 300~400 m £H.

BEENAFOFERR BRALANXUBAARZRSR_RARRICKYN EEXE, K
KRBMNBRMBFLME, MRETELABKEZ.

REMEENOINGETEY, EFEKRNEHYRRARNERK, HL¥ ERt L
HREHEE, MARNIEREEZLAS. £FENMHHEHEERE, HRFZEMRE
BE. Rz, REBER LN TARMERVENBRALEESER, RENYHEK. £F
BT KB, XBASHRBE EIFET WNW, NW SF, LA #W03R, U 5 R
REEHRHET THEMTERARE,
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(3) Wk X FE 4 H R

B2k B i X Bl A #h 2 R L b R A 4R 22 3 15 P R U e S sh A H OB AR
REEHRE. BRTHE/-XZ, ETFTEXMLARBAFEEEHRAEETRE. YR
THEEBREEEE LY WHERAEAE” HEITHEBMR, HESLERGWT.

(a) UIKSIBFETIER A, GRHUHMSE, ESE, E, ENERA4h Pk, HbFED
A 3h AFFSEWE,; HEREAFE 90 ALHAK [EHE XE /DT 2 m/s, RIARE.

(b) REERWENSMBERELRLE 3 h,

(o) PAEZ ab AT A5 M AR B R RS 08 H B R E D B —YOR [E]
ik B RAREMNT KR A IR B {HE R LT &0, FREER—MFREaR.

UENGRYHET BOREMME, SARXHE, ERFABREFEEHHHX
R TR&%¥ LAEA L TRES M HENGRX .

RIHHEREEH “BRERNFEEFH? HHIBEFAFER, AT EHRHEREH
B B F-1eRTH, HtRREBFRSSH. 91, 4, 7, 10 ANHEE EFIE
WESHEEE, KB G ARBEERSNEE ., RIEERYE, EFVHRENSY
RAWEHE—, BT RER 2, BERRHYERTREES, EZE FRIA TR
ENRREME.

F1 “EERE#D” HHEGRIHEARGHE GHEO"

H # MR R LR 154 L H o
1995-04-16~30 7 4D 5 (33) 3 (20 0 (0
1995-05-01~15 7 4D 8 (10 0 (O 2 (13)

1695-07 11 (36 0 () 15 (48 5 (16
1995-08 15 (48) 2 (D 10 (32) 14 3
1995-10 2 (N 29 (93) 0 (0) 0 (0
1995-11 4 (13) 26 (87) 0 0 (©)
1996-01 9 (29 22 (71) 0 () 0 (0
1996-04-01~15 2 (13 13 8D 0 W 0 (0

» Ht X HAEEKFEE RN REERLE; FSPHARAS

1.2.4 KGR PREHA

(1) #EER B FE

M 43.5 m B HYE B KRG LA N IER 20 min B FRE XSG EE R EISRYHH
#H, AUBRKSERIUFRENBETN. AEETEURR—BZR HamEN
B, WSEE BRI,

s BILMERXHMREHE, SREESEEL 4, B3 hMBIEMEM—/b
“X” BiRiR, FIERBREEL 2 m, FRKLSUA, B, C, D, -, U, V, W, X¥FrR
01, 02, 03, 04, ---, 21, 22, 23, 24 BRHNATH], B 5a, 5b & 7 H 21 B 22 HHEE.
ZHALATFZEAER BBERIXAE,. 21 HERGEVHERGHEBESHERRNEE
. LA ZAEHEE R AP 18 T 30 AR T O e ik, ATRBE L XU B e AR R O 3B B
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EWRHERS A XS CERE WL BE . SHREUHEAN N RN B ES LR ELR
B4, R ER S Eif. 22 HRREET RS 21 BREER . KEIREREEER
JR 328 38 K T Bt XU /N B RN ROBE SR BIPIR O . vl o7 B 32 B 0 T VL G VR 0 R I 4 3 A 17 4
WX,

B 5c BRAFEMAEAREY HER. WEHSHFRITHELRN, FEHER NE,
ENE, A E NW # NNW, 3FKHBF 8 SW 1 SE. H4189 HEB A DU & E
FREE TS IR SN BB A HIT IR 2R R B EE r fk h . A LA JE R ORI B NW TR &
BRAE, BRERES, SEGEEYREERERHERE, TKE XEERHNZEFHRER
EEG . FRHRME RN ERRMER, 25 LREERE. LFREERREE
XK, SHERRY B X B WE -

B 5d R&EZEMEER B RS, ZOEFEFEMX B A REE, R ERE ER
FREHE, MRETERSES, EELENRERAXOERHFE. XI5 RYERS
EMREN FHMRL, FEFBLHRNAHRT L, ZHmitRAEES.

16

L l6—— 11— T

12

0 i e A " L A | A A A
0 4 8 12 16 20 24

(b) ) i d)
B 5 kX FEF A SRS RE
(a) 19954 7 B 21 B&WZIE (b) 19954 7 B 22 B &R
(c) 19964F 1 A 1 A& AR (dy 1995 4F 4 A 27 B /R ZIE
Z: 43 m, 10 km

(2) ZVH MBI
B 6 A HEMHNERMBIRNENBRE, ARRESEETERYHBFTER. HE
AR, EFEVBAEETAFRRAT LRrERRE4E SRTREMEN, BT
WiEY . £, BRYESMNEHFANETERNA, KRR tmms B TH e
H—%; EFE, BAAE e, XELL2F 0. WiF—4, REHEARZRIFELHA
13
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LR, BOARRIR AR S, B R, SEAMNE O-E TR
TR BRYS LR, FE A 24 — R4 45 1R JUTL F B8 M A0 B, BU3A 7 TR S8 4 W 00 IR B
RFEMKBOHBKEHE, FEHALERE, FEBIHRNNLETKE, S5
%, B/REBAIING.

GEWEHTHEABERERI, —E5RYE EERZEBEKK T IR |
RMERL T, BILERPTHE LIS, EA7ELd-%E—% Ck2ZP T X i
16 7 B R T Hofb Mg AR

16 [ 16

&

12h):

1 A 1 1 I

1 A L.
0 4 8 12 16 20 24

19954 7 A - 1996%E1 R
e FREHAMISEDHRAEER

Z:43m, 10 km
1.2.5 MghG KRR 54 :

U EHLH—BREETS AR REREAEE R EE. 8RN ERERY
HIERE, BIMETHNS. ERARBRABRNE T, MARRS BREE9NHEL.
WX AW REHRTE U ENBEHFEEZ —. B, BymsykhRedgmds
HEEfst, WWH-FE GEED, WH-FAEBEEZEH ARSI LHE-FER. LER. ET |
PR SR BRE—FHTFIRAEHR. AU SEBE Y SN ESHE” X |
EANXBHATHARS WX WEE. £FREMTRE, “BRXFHE” JLEEHSE i

\ ATFAZKETERRRORIEMG, AEREIEXE BRER” HEARETHFINE
iE. :

HANF A AEKXB T — R ARBE N RICRAHRELR, KPEE—2REE
¥, —ORAFEEENRN, HERETAEREENERBEMERL. SREY, B4
i T MR 22 TP R A MR SR SS . TS/, MEERESETS, FREENTEE
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