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This report contains papers on emergency research carried out under
"Subcommittee for the Monitoring and Prediction of Radionuclides Acciden-
tally Released to the Atmosphere” organized by JAERI from 1980 through
1985. According to subjects ten papers are classified into three groups;
1) development of emergency monitoring technique for radiations and
radionuclides; 2) research on protection effects of Japanese houses for
radiations and radioactivity; 3) development of emergency prediction
calculation systems and verification of the calculation models. The
research program was accomplished with much success, and some of the
developed technique and systems are going to be put on practical use,

The research was aided by many people from many organizations. We would

like to express hearty thanks for their valuable supports and advises.

Keywords: Emergency, Monitoring, Prediction Calculation, Stack Monitor,
ARSAS, ARMS, Aerial Survey, Shielding Effect, Sheltering
Effectiveness, SPEEDI, Code System, Calculation Models,

Statistical Model, Dynamic Model, Data Base
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Table 1 List of adsorbents and their properties.
D2scriptions Adsorbent
TEDA Charcoal Ag-Silica gel Ag-Alumina Ag-Zeclite

Impregnant TEDA AgNO, AghQ, Ag
Content of
impregnant (%) 5 12 9 38
Shape glanule bead bead bead
¥esh size 12x3¢ 10x18 10x16 10x18
Country of
production Japan FRG Japan USA
Packed density

(gjcd) 0.50 0,73 1.2 1.3
Surface area

{nf/g) 1400 100 90 510
Pore volume

{ct/g) 0.61 0,32 0.33 0.34
Mean pore radius

(A) 8.8 64 67 13
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Retention efficiency for CH,I and Xe, and retention ratio.

Table 2
Cartridge Relative Retention efficiency(%) Retention ratio
humidicy(%)
CH,I Xe

Silver alumina 20 91 2x10 -* 5x10 °®
cartridge 70 83 < 4x10 77 > 2x10 ¢

30 73 < 2310 ~° > 2x10 °
TEDA impregnated 20 89.4 7x10 “°? 1x1¢ °*
charcoal cariridge 70 89.5 2x10 ~° 5x10 °

80 g8 2x10 ¢ 5x10 ¢

Note:

Sampling conditions; flow rate 50 1/min and saspling time 60 min.

Retention ratioc is defined as the ratic of the retention efficiency

for CH,I to that for Xe.
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Photo.

1 The Bell 206L-1 helicopter equipped with

a large volume gamma detector.
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Fig. 1 Block diagram of practical aerial survey system.
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Fig. 3 Contours of exposure rate around a point gamma-ray source.

Source intensities are normalized to 1 Ci.
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Fig. 4 Exposure rate contour calculated using

a data set obtained by scanning flight
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Table 1 Specifications of the equipments of the aerial radionuclides
monitoring system
i % vl 20 fH %
FRMFYTT Tad (B BMERE RryU 5775 AR
#HBHS2 T Wl : 1-50 (£ min)

Ge taH 28

LEPSEHZR

(FFRI A ERR) W5 RERS « 0.1 —99.9 (min)
. 01 (min) Bify
AR EE K60 (FBFKTEE)
HEHAHK
DA R vy —
aHdE—-40T# 52774 5—7 4% (60mm ¢)
b.CP-20BF + 3 -7 4% (60mmo)
He&bhE a,b, atbOudFaihs
@A -1ty TRy —
aHE-40T 7527 7437 4% (60mme)
bCHC-50 %4 — F 1} w & (60mmd )
(Fra—nEfidrnw<—¥+ 54 b E2FHE,
3E % CHAHE)
Hebda+b, b DTk
fEFREE : AC 100V, 50Hz
HEES . 150 W

T 80 ke
ORTEC #t ¢ BB . 48mmX M4mm ¢ , HEE
GEM MR . 109%
(HPGe Coax) SR (FWHM) @ 171keV (1.33MeViz B WL T)

-3 w7 vk 4451
ETINEEE  +3000 V

ORTEC #8y HEERE 25 mm
GLP - HREE 10 mm
(HPGe LEPS) SHRRE (FWHM) : 348eV (59keV icHB W)

569eV (122keV iz B\ T)
HUN&GT - —1000V

ZHEME O DS DAVIDSON#H &Y 4096 F + 40w

MODEL 4106, 4106 A AEL ) ATk ABIE T RE

& 1H) fEREENR : AC100V, B0Hz

HEBES : 30W
HEEFAMFRE=T 0 HABE: 212V, £24V (005 %)
102 #d HA®EHR: 1A

{EREE . ACI00V, 50Hz
HEES - B 12W, 0475A (EAFD
163W, 195 A (£ARD

Ge#riti23, LEPS #&H53sH

HAERE : 0—5000V

WAEHR: 0— 100 A

{FHEIE . +24V, 80mA; +12V, 12mA
—24V, 66mA; —12V, OmA
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Table 1

(continued)

5 25 Y =

ft (£

AR PRI
v—7 7

£+ — (B R
C P lE=v (Y

ST AT

&7 —7%E TEAC (%) &
MT—800GP

frize ITE 2TV
Tnc 1%
TFToaIw Yy 685

Ko7 Sresr Fuhe by —sd@l

—wavvRF Ko7 ILv-4F

L 2B AT L

R EEat EXHSIEER

REREET Hh S S R 0 2SR B
L7 B R AT

Getai 25, LEPSHHZH]

AF1{ZE Rise Time 10— 650ns
Decay Time 40—2000 ns

HAES: 0~+10V

Shaping Time : 05,1, 2, 3, 6, 10 #s

[EREE . +24V,100mA; +12V, 85mA
—24V, 105mA; —12V, 50mA

A 0. 2@z eSS ke
AFEE—F—F, BET A7 WA,
INEIZ Y vy, a7 BB
ffiHER :DC 28 V

HEE S 80 W

R 25kg
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@RS —7 172718, BAR 12001t
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HEES: 130W

HE : 38kg

7 U (M) FrE AR (JAB215)
BHAGEE © 4561 km h
BRI ER ¢ 402 kmh
HSHGERE - 138kmoh (7 5w TRED
EHEERA . 7620 m
EEIERE . 2275 km

(BUF, WEREY 27 B8R
FHB: 14
YRR 200 kg

ERHBE
TTHLEE - 06 m s
T HL 10 E
@m: 10
@i 1 m’s
BB IRRE . 5 R
{EHEEE . DC 28V

AT DT LI
=87 A{ER
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vy B KRy -2y
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Table 2  Constants o in formula (1) for material groups
and y-ray energies.
Censtant «
Group (Z)
; 68 ~ 100 keV 100 ~ G82keV 662 ~ 1250keV
I(79) 13 1.0 Q.7
I(13016) 0.7 0.7 07
(1} Particleboard (0.709 /gm?)
O T T
o X-Ray 6B keV
s 1 a X-Roy 97 kev
& © T-Ray 662 keV
o _| v ¥-Ray 1250 key
=
£
[aw]
oy
8
[
e 0.2 04 06 08
Thickness (uf)
{ ) Asbestos Cement Sheat - A
[1.49 9/cm?)
] | ]
a={ , -
I, _
/a=07  |oX-Roy 68 kev
g 4 1 & X-Ray ©°T kev
£ — o TI'~Roy 682 ke
s // | v 7-Ray 1250 kev
= <204
&
Lok -
=)
O —
1.0 ol : ! | f
0 0.4 .8 1.2 .6
' Thickness (pt)
Fig. 1 Dose buildup factors of Particleboard and

Asbestos Cement Sheet-A as a function of
thickness.
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Fig. 2 Model of house for shielding calculation
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Table 1 Index of air-tightness(X{) for various houses.

Index Structure
X1 Japanse house Foreign house
‘Reinforced concrete work ‘Reinforced concrete work
(heat insulating, double (heat insulating)
1 window) *Brick work(sealed)
-Mobile home(continuous
sheathing board)
»Town house
Steel framed reinforced ‘Brick work(traditional
concrete work construction)
‘Reinforced concrete work -Mobile home
2 single window)
-Light weight concrete work
‘Prefablicated concrete panel
work
-Ceramic block work
‘Wooden house(heat insulating, .Wooden house(heat insulating,
3 notar finished, double wirndow, double window, caulked and
sound proofing) sealed)
4 *Wooden house -Wooden house

Table? Comparison of the measured air change rate

of the reinforced concrete apartment house with those
obtained from simulation by VENTG and calculation
using the regression equations.

Air change rate (h-!)

Date Measured | Simulation Regressian
Nov.19 1.18 0.47 0.74+0.45
Jan.21 0.92 1.2 0.82£0.48
Jan.?23 0.96 1.3 0.78x£0.47
Jan.24 1.02 0.72 0.72+0.44
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n Index of —
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"Fig.1 Plots of the regression equations. Temperature
difference between indoor and outdoor is 5 °C.
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Fig. 2 Relation between pressure difference and air flow rate
passing through gaps of a wooden door, z and n are
coefficient of alr flow resistance and exponent.
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Fig.3 Measurement of air change rate of the apartment
house made of reinforced concrete,
Date;Jan.23,1985, Wind direction:N-NE, Wind speed:
3-5.m/s, Outdoor temp.:11.3 °C, Air change rate:
0.96 h-1,
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Table 1 Summary of the codes in the SPEEDI system

Purpose Code name Model Output varizbles
Forecast of WEADUS2 Statistical-analysis model Forecasted U, V at
meteor. data the measuring points
Wind field WINDO4 3-D mass-consistent model [/, V and.W in (x,y,2,t)
Concentration PRWDA Random-walk model for Concentration in {x,v,z.t)

the gradient-transfer theory and in (x,y,¢)
Dose CIDE Cell-integrated dose External gamma-dose and
model internal dose in (x,y,t)
Reference GSDOSE Gaussian plume model External gamma-dose and
calculation thyroid dose in (z,y.t)
LSPUFF Puff-plume model External gamma-dose and

thyroid dose in (x,y.t)




Input Data

A

Meteorological !
Observation

_

Source Term Data

{

{ }:Command

\

JAERI—M 86-111

Operation

System Start
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Input of Sité Data

(SITE)

(TIME

Input of Time Data

Error Check &
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e
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{Observation & Prediction)

{WIND?
Calculation of Wind Field

N
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Areal Distribution
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REL?
E)

Deposition
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N\

Calculation of Dose )-’—

External Internal
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GDOSE etc.?

Graphic Display

Fig. 1 Computational flow of SPEED].
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System Data Files
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Nuclear Facility
Data File
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Data
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Nuciear Physical Data
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Fig. 2 Two sided design concepts.
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A VE, SETHEREORERTEY 7 rv e 7, SMEBEORBEAZEL TEREDTO LSS
MEHER OREMRIEE €=y ) v /ERA SHEET AR LBEHEY 7 b = 7, RUEH
Ra-FEVRTARIDT -5 0D ENDEDORET IR - b—F VD5 71— T LHER
END, CNODFEIRIC DTG,

-1 ZEFHERHELy 7927

FRD LS V2T oDl s~y FERTITPR S, 2= FORENN 013 Table 2
KRLIGEO TH D, 7 7 Fid, BHEESD, HEMEOHRL%, RiEPEEc Lo S
ENHEDEFILCEREINT OB, 7Y FTHRELAHEF Y2 F A2 RERHEEO &
BHHEORHT— ¥ ZNELTEHE 1 BHMRICERIN T, ChEBIICy 27 A, KiHE
A= FEBBLBEANT - 90 bLEEATHIAOhAF—yO—BE (ChrE 1 EHEE L
£480) &, BREINAHED- FHlicb-THh, WIND, CONCEZ@a+v FTa— K& #
RESNETHHErHSNL &, FL 0 - FOFEIBHERLZSBLCE | BHES,LHE
— FIRBEBRF— 50 %258 HLTF— 4 » JRA P EERLTHE D - FigEd, T O, +
— %A +OMEIE, BHERL-F VLD, HFEI - FEBERL W3R Eman 3,
’ a3 Y FOATERE, A =2—-CkBAT], A 22— LSO ATD2ENH S, A =
— 3 Fig 3 DLHITHRBLEZO ZHAREXRTL S,

Fig 3 TEMEB >TV BT A - 9fid, EBI V2T ARHBWNIKFORAEILBT AH 1
BHEMEAOZ LT 4B TEIMACERT B, Lo - THAFRILELALEL T 28204 %

AT hE Lo,



JAERT—M 86— 111

Table 2 Summary of major commands

Command Name

Expianation

EMER Initiate or restart the code system

SITE Set informations of an accident site

REL Set informations of radicactive release

DISPW Display observed meteorological data of the site

SETW Set meteorological data of a meteorological station
to fill a lack of data of the station

WIND Calculate the wind field of a specified region

CONC Calculate the concentration of a specified region
The region is included in the one specified by WIND

DOSE Caiculate the dose of the region specified by CONC

GWIND, GCONC ' Display results over specified maps

GDOSE

PLAN Display dose and conc. isopleths over maps with
regulation values for emergency planning

SUB Submit a computational module to the computer as
a batch processing job

RUN Process a computational module as a TSS job

GO Same as the above :

DPARAM Display contrel parameters of SITE, REL, WIND,
CONC, DOSE, GRAPH, PLAN mode, or files

SET Set conirol parameters of modes

CLOG Display the past conversational records logged in a
logging file

- HELP Help users by displaying informations on commands
SAVE Save the control informations for restart
END End the session of the code system

When a ‘Q’ is added to each command, the system automatically
questions the user about input parameters.

I—-—2 v2Fb-F—%+7540
YATLPMEETALET -5 7oA 03, BEF-LZ0HECHDOERT - ¥ 2N LT
HETF—5 - N—RLHFAHERELRT L7 71 VBTN B, F— ¥ D—E% Table3 iz
T o
1) -5+ ~=—=x
EET—5 - 774 0vid, HEIGE 7 -5, QEERT-5, v F F— v, BEERT
5, BT — 9 DHED7 » 4 VERELTY 3,
{a) M7 -%+ 7741
Mg — 5 iE, BRTORLREREHR»S, 28 14 41 - OHESEE, v 4 b AT 25km
(Local) & 100km (Regional iz 20 THIHI L THER U 2o M F—% » 77 1 MiTE T H
57 -5 13, Ba, WER THEXR HE, B sE B8 IhAETEZ. E57—
g & THIFIH 7 — 7 38T 1km < 1km, K T4kmx4dkm®D A » ¥ 2 DEFHEBIH
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...................................................... + A }\Tﬁiiﬁ e e (18 /98 16:03)
BFH44 +F-5E2AH

AFIZAT=>__ (TOATHEBABRLTTFEN)
A) BFAY S +ERA FPETADLTTED

(1) 4 rE=
{2) M &% &=
(3) m i F= (M) (BB * )

(*; 2% v 7 BEVHBEEIND)
* MR OB R (MWD/MTU)

B) BMSEEE - BETEEADTAREBLUFTIAHLTTFEL
(1) #& = i3 73 #
2) 8 fE= i3 3 B
131 # = (M)
4) B e (M)
* PO R (MWD/MTU)
PFl : B YT EE PF3: &+ vt PF4 : WIE mET
PF? : @ PFS : HiBID & T EERS
3% FE==> GXE, CRICL D RBEET ; XBTHZa <> FERH)

Fig. 3(a) An exampie of Japanese menu,

——————————————————————— S I T E————mmmmme——————_ {08/28 16:17)
INPUT NUCLEAR SITE DATA

INPUT TYPE ==} __ [SELECT A OR B)

A] INPUT SITE NAME OF NUCLEAR ENERGY SITE
(1) SITE NAME =
{2) FACILITY NAME
(3} RELEASE HEIGHT

(M} (NUMBER OR »)
{«: STACK HEIGHT IS USED)

i

+  BURNUP o (MWD/MTW)

B} INPUT RELEASE POINT DIRECTLY
{1} LATITUDE =
(2} LONGITUDE =

(3! SITE TERRAIN HEIGHT = (M}
(4] RELEASE HEIGHT = (M}
. BURNUP o (MWD/MTU)
PF1 : TIME MENU PF3 : CANCEL PF4 : PREVIOUS MENU
PF2 . PRESENT MENU PF5 . PUT BACK PRESENT MENU
COMMAND NAME == __ ____ [SET AND ‘CR’, DISPLAY OBJECT MENU, ELSE GENERAL MENU)

Fig. 3(b} An example of English menu.
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Table 3 Summary of data files in SPEDDI

Computed data files*) System data files**)
Wind field data : Nuclear site characteristic data
Concentration data Meteorological observation data
Dose data Topographical data

Isotopic composition data
Nuclide physical data

*) Files for calculated results.
**) Files prepared in advance by SPEEDI.

TWh, ZhoDF— 7 ZEFEOMI, RELARCHEERO ML BoK7— s & LT
FEENS, BAEZ UM rOHEExATO 20, BEToREEREST -7 oFED
MO FHR AT 240DV 7 b2 7 EHEINTNADT, 4 bEIIP, 3TIKSHS
Wi — 5 7 7 4 VOWREROEEFIEBCIT) 2 &L TE 5,
b) [RF—5 7741

SEHFT—5 « 7rAWTO0TR, FRABRA V74 v TAFEINECLERELT, B
MR &Y 4 FORBERSEOF— ¥ BB 3L ELNT 5, iRashb7T— 5 (3 #
HIAGE, Al BEBEZEOT MBS T -7 &, BRIICEXS A AR, B,
WE, BHEEBZDF-9TH3, BRIIF— 713, ~EHBMBTY » 1 vNIKREE L 5,
HER, S87F-yDATFRA Y74 »TirbhTH O TREEOP THRTHO T 5254
EREHEOKBEAE L v 5 QBRI 7 - 7 PR[EFD AMeDAS 77— ¥ B R AP H AT LT
tioBEORRT -5 - 77 1 WEERL TV 5,
(c) #GHEMRL 7 » 1 v

R Y 7 4 vid, FEOBAK S 2RIEHOFENR, I VROEEDLFERD L/
HOBWF— 5 LT 24 0T, AR, AVRPOEHEOFHN TOLEE, MR
F— T ALl TH B, Rz, HH 2B EHEOLROME, 2 9 ROEMKDOELERN
BERFRILCREELEIZELA TV, SKBEOERUEMEENAFENIIESE, D07
7 A MR LR,
d} 4 b 7710

HAF s TrA0id, SEOBEFHYA P OBE, BE OB, A4V 25 07 DES,
ERIMIERINTED, SITEa Y FTHA M EERRBEANTZ LEBNICT — 7 2%
| EHEECTRIN, KHSEICSVTR, 47V FOBREDLH LIC, BEANDE
ZOMEMPEREING, HEDHA b » 774 viTid, MKNEE 6 ECHENLELSANTHS
Pl EREICFRESHEIEESHRI ZLEND 5,
e) BEF—4% 7741

WM FTEELBLONAKEL L TEN RIGKE 3 v ZEEK TEE oMo
WA ARY, BREOKT-s4ERBLTAHD, RHEY — FTABRIEU T &dd
NTE 5,



JAERI—M 86— 111

2) HEEEHHDT 74 v

AUR T LR EBAAMNAR, BESO YA, HEBEOZ R, MWRELEED
T, MAHREE, MEABKEBNE PRESE, TRIRUAOAEIEBRED TR
A TH L, £7— 5 HEREERTEHRS A, KF1 Ay a2 M E T 1kmx Tkm | [
AT T dkm x dkm Z2HEAL LTV 2. SEHEIE, 25m, 50 mBER 5T EMTE B,
FEIRIB T BRI E L BB E R OHREOFETHAV OGNS,

BT -5 BB WS HNTEINEDY, CnonF— 91, BFHEENHLIHDIFST
2B 7 7 A VAICIRIE S, BRI, BHEHTE L5 10HE-TUL 3,

-3 KE&rBAY 777
Fﬁﬁ%@%ﬁ“mgn@,%;9Uyf%ﬁéN%%ﬁ&dﬂﬁ@ﬂ%ﬁ@%@t&@%m
ELT,

O Ar=HERAERE TOHEMS

@ ARRPLORSKNEELEZOHREMA

® KRRPLOIBEFEROYT ¥ < EBEO-BN A

@ HBEBEDOME F OEMZEL
MEFoNTO 5, L ESRCEEC-HOFAHES LT, £SAMHERLEFARREES
LD EFEDHEREREL TV R, KRvAFATHRIALAER L RBEEAEEEL 2, i
SBDWITEA T -« Fu AT LA 8EE FicHR S e B SN, TSR AEHBE S T
FRENE. PAFABLGEROMBAHEHAITERO LSz v 4 r o, HicBss, FEo —
F#, SHEMOME SAEEZEOMESAERENS, NTEME Ficid &, M #EhE
REQHY, BFICRUTITHRKR, S5, BEROFRTEL, 0T 2NOEH
B, Es%l, FEHOEFIT R TEGEXATIEE TS 2, EESHEBEESTHICOOTIR, M

ERICELDE=5 ) v ICET oD, FEOSEOARALNITEL LS LTH D, KE,

B RIGH P DEIBIR O /- H OISR T H 2R hERE, E/RbEE, vy b
DVWTH, FACEDEM XN ANELDE LTHEATY, HllO-DDREBF— 5 L1 5HE
HUBEBAADHIDHEITT-> T B,

CRODREERY 7 F 9= 7id, ECHBESNWAZERTRESy -9 v—F v
ARGUS -V 4" 8B L THRS AT 5,

-4 HHERHEE V- F
HER @M RICET 27— 7 -2 IEO TSN THEI N, BHRicd, RS
EDIHIRONIIERPOH/AR, ITRORKBOREREHET 2468055, AVR T
AT, BHEHRT -5 & LT,

HRAEL S/ R, I VRTONFTNCHBENAFEINIES,

HARX, 3TRPOTNTOEEOKREEIELHIZES,
TR, FVRLANOKEOIHEITHIES

8 0 e ®

EE Y YRR EAT AN IME, 3 v RREDO | B KRS ShitiRa,
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AEEL TS,
CNLDFT— 53 REL 7= FOF NI v F&E LT, WBBHIEARKE & HiCATE 5,

-5 AAT7Z7RRV7rT27T

RARATLDT—F 7740025, HIE7—9 7740, [QRT—% 7741, 5H
W7 7 4 i, ERERD T — s F— e v R A ARAL TS, COTr AN VT v
AT LG, TS DANNEPEBETHD 7 s EED L TH L >hofRE o0, T
CERLTSST, 8- FEYRAT LClAACE, L7740 &R T 722D HD
— FEBEXBRADERCIL D, LT, 77 AVEHED - FOBRKF -4 90 &0 QDD 7
b= T ERD, CTNERENELTT A v e R - FARSESIC L, 2DV 7 YT
13, FOHE -V LHBEATEAOTHARET 7 €R V7 a7 ERATOAD, CHITE
DHET — F& VR 7 LICHBAGED 2 — FESBARZ AR DU E,

VAT LDEY 7 —MEE, CORMT 7R v—F s, BAOHT, [HHEERCLD
RINTO B, FEI = FEVRAT L v—F v ORE, JMIFHW%E Table 4 TR,

I-6 ~7ritEBERCI=0r~OHEH

SPEED] MBEARICEF L /-MEFLGEYMRE, EHfD 3 Y Ea— 7 FACOM M—200 Th - 72
73, LMRFERIS8HIC FACOM M—380, FHFIS94EIC FACOM VP 100 28A L, ZHiC& M0
STEERREEICERES N, Table 53, BFEMHE 2 - FORH 7 —Hfi%d FACOM M—380
THELLESE, <o b {biE FACOM VP—100 THE L A& OHEREORETH 3,
RNITRU AL DT, BEAFREASIE TS, BENETIRE SRERHETSE &ITE L
LTED), Ao OWBHEZ TO—E O | B FRIFEEREED L/ sicEfifahi. h
¥ FACOM M—20045 FACOM M—380 iK1 0 Z o - BRI ETEEE S 315105~ & &
o, SRR ERMERIC RS IR ERIF LA S,

Zhickd, SPEED] BRlEWAEL D OBEORVIEEITH T LATRRITA » 1,
bk Hic, FERMOEMOIHICEHE T — V&7 bfbd 22 L3, BHRTFRTH
Stze LWL LIOBO YR T 41, 5, ~7 P vEE#ECTw I -2 B — 5 T
Bah Ty oA HEERORERER Ly ¥ - ETHETT 04NN SH D, SPEEDI TH
WHNTVAE D EEFIEIESE, =y THLEINRTEHTE L L) CHlilg{bd s & DA
A B4 208D L, BIEAFIICE,

F FPEOHREE A LT, BERHRETRET AR EAAR ST
BEGETRESHETVW AR FOHAR ST,

F HERERMET, QUDCEMEOERY T A ¥ 2Ry, BEBKOLTORELITES

<,
WETHE, CHALOEKRIE, =2 rvRIZEHAAERT - NN, —FTAR
IV — ARV IIEEIRR DT EIC L REENEC TS, TO%, BIEICIE DT, St
IR LEE DR EEEEOR TOMEAEE L - RBEESER o AR LIS THRELN
L, Z@FFHCOWTI], BEfHEe Y - KBRBSNTWARA— - 323 ZFEHLTEL
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Table 4 Code and utility program in the SPEEDI! code system

CPU time Memory I/O Source

Category Name Explanation (s) (kB) times statements

Command EMER Command control and decay calculation 1800 8208

Control

Datapool DISPDP Display contro] information of datapool 250
DISPW Display and update weather datapool 380

Graphics GWIND Display weather and wind field data 7 1452 2592 5186
GCONC Display concentration data 12 1688 4971 6932
GDOSE Display dose data 4 1300 1391 5020
GBACK Display regional data 2 1140 802 3036
PLAN Display areas by countermeasures 4 1210 1613 4020
Other SITEMDP Determine site location automatically 83
Wind WINDO4 3 dim, cale, by variationagl method 72 3028 4633 1591
Field
Concen- PRWDA Concentration by particle dispersion 151 2636 4542 3660
tration LSPUFF  Quick calculation by puff model 4 768 777 1923
Dose CIDE Dose calculation by grid-cell model 6 1228 2630 1816
: GSDOSE  Quick cale. by Gaussian plume model 7 828 3901 3602
Datapooi RGONDP Construct regional datapool (file) 8 536 7996 6258
Construc- WCREAT Create weather DP by baich mode 16 1000 5083 505
tion WEADUS Create weather DP by TSS mode 768 2967
Datapool DPAC Interface between physical models and 4662
Access datapoo!l files
Graphic ARGUS General purpose graphic package 3508 39715
Package
Datapool DPLIB Datapool program library 476 21419
System DPTSS Interactive display of datapool 768 15962
PREPROC Preprocessor for datapoaol user program 376 9368
Basic GGS Basic graphic library 587 10455
Graphic PDS Library for DSCAN graphic terminal 283 3322
Library PTS Library for TEKTRONIX graphic terminal 165 4551
PNL Interface for Japanese language line printer 65 2700

Note. 1) Memory of EMER contains file handling and graphic routines in execution time
2) CPU time, memory size and /O times are measured by FACOM M-380 large-scale computer
(25 MIPS, or 9 MFLOPS).

Table 5 Computation speed ratio to FACOM
M-380 computer due to vectorization
of WINDO4, PRWDA and CIDE code

Code Speed ratio Computer
WINDO4 9 FACOM VP-100
PRWDA 4 FACOM VP-100
CIDE & FACOM VP-100

£ el 1] 3 ot 10 e A e, R ¢ H
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Ty, R—sN— 3 2 2 ERBOBEHEO RSO LER P, STER VW TOF— 5 %8
770

NV &bbiC

FHEESNABEZHR V27 2 3EECERT 2D, BEQCETHE, 3= rv0ATREINE
FORHNREDEDNE N, AVATADI SN KEEL YV 7 b9 27582V A7 6E LT
., KED ARAC ¥R 7 2 BEETH L, CHIEDNTEER T =0 v ~ORENED bR
T3,

K RAT LAHRTHD TOFMEREEZ 0BRER VR FL4THY, HEFHLORR T
EHBRERFMOBES LUCLTEEHHC L 2EROBES R, KEDO ARACKDEAL-SL
Wi B,

T—-FY AT LDERIAMBASOEET-HET T2, HEBEOR LR INNG b (HE
THY, FREFTVORRDOAE ST, WHEBROFEED L, [IRHHF o P OBHFLEHI:
BREWNTIHEDLETH L, FHE VAT LR ETHHETFAN TS, BIESEL ORICR
YIRS OME, [ET- 7 PR T Y SOREHESICERT 2 A HEFT 2 05T
Bshz, 2010, IRORSEFEHO T THOOh T 2MEEY— 1 FEne=y 1) v/
YA 5 4 & SPEEDI L@BEEIC LD, BOOREZHOHRNSREETEESE & 24
BE0dH b,

SPEEDI 0%, RIEKHEHAZRR, =% ) v/ THEES EHE_HLE)
DbEiLHDYRT LW OIEED—BE LTiThitl, WG DA v/ i—AHlikiciEd s A
RT LDERICY » TR, EHHEDEA2>LHNTEE . M7 — 57 XN— 2 ekt 3ELFOE
THERRERH D, EHICSDETTEHHREFEZEOH A28, MEHEkEET— 5
EWEF -5, QERRY 7Y 2 TIRAHLAZ ARGUS-V4, F—5 7 74 Lt 57—
§ 7w R T LG, R EBICENTHENOREMIT B R TSN E, Saam
BRETHRZE, HHEE 5 —THRINAZGOTHY, REDCEBELLDFHIE THEN .
£7, Kv 27 LOfFKICE, = — VRAEEMIES EAEREE, 48 0eva s -
Moz 7 afFRiCBT 2B ROEFEIV BB LT -TEY, Y27 AFEREL THERLEND
Hotee LTI, LIADBREDHAIECRFEOBEELR LT T, $h, 3 -FY27LDEE
ERIEELEIENNEC T 075 3 v 72T B EFHF - sy —OHEAE H 5L
B, WEHEOHKXSLUELTE FIP O UATIHEATD LT 58 MICEH L4,

« SNEE - RIE—- (HE7THEZT) « ANBELH - DIFE (KR |, KHBE RS8R | S FHE.
HRAK - FIEGE - 1)1 - PRI « BHE - P - BIREA - SUBEE « ARIEE -BS51RE
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4.2 SPEEDI E:&E5 - {8 « MEFTHE T /LORRE R R
ot
SHHE, FEHBE, AlIME, FEGEH AREE BESES RiesEE

I # E

RERICHVOSNAEFVEdT 2BRE LTI, F1IKAETH LT &, F2 KEgEI
B TN, M) C BT 27 00— LDHNETE 2T ERICINEBETE 226 TH S, #
RDEREFVTHLEAT Vv v P wv— LEFd, HEREEECD, BEFOTANCH LT
REOEVWHDTIRIEY, £ TSPEEDI T3, FEEFL s L TRFEOHEREROIE L
LR SHEITERPED SN TV SRTIHEEE T VERVW A &I L, BT 7 viTid,
MEHNIZEH I NS00 0EANKERINE UD b0 FTEEH L, 2 THEI T
KED ARAC v 27 ATRA SN T 3 HEEFRES =7 V& HRGERO JiERe 710
HEEA2EHL, SRRtV 2T VEVIBIFHEHEBIBERBATLILICL-T, &
HWIBOGEL L, B, RERK WIS ET—E LA > RES TR AT L, BaEAE
BEZI-—FE2~7 b fld 22 0 E0ERLAL, CHORFEE T LOMIc, BRIERIC
NIEFWRETT Ve v 7V — L BFWVIC L BB — FEER LI, $HFEREE 7D
A== 32 =2 vy TORBOAREEO BRI D EE € FUBBRDERT 2 F &fT-7. LIE
DEFLVERAORGE? - FO—E% Table 1 iKRY, FHO WEADUS2 i, SEFTHREL
foggstFill €57 v SPEEDI HIZWE - 8K L 25D TH 5,
Plbko2—-F@25HSPEEDI OFE - FThs, WINDOL BRI PRWDA KOO TIZEHN
NHMER P [IEPFORRERTIC L DRIENTTDR T 5,

PFicEEa - FTHO =T L OB S BIEROEE £ 7 v OB 2R 5%,

Table 1 Summary of the codes in the SPEEDI system.

Purpose Code name Model Cutput variables
Forecast of WEADUS2 Statistical-analysis model Forecasted U, Vv at
meteor. data the measuring points
Wind field WINDO4 3-D mass<onsistent model U, Vand Win{(z.y,z.t}
Concentration. PRWDA Random-walk model for Concentration in {x,y,z.t)

the gradient-transfer theory and in (x,y,¢)
Dose CIDE _ Cell-integrated dose External gamma-dose and
model internal dose in{z,y,t)
Reference GSDOSE Gaussian plume model External gamma-dose and
calculation . thyroid dose in {z.y,t)
LSPUFF Puff-plume modsl . External gamma-dese and

thyroid dose in (x,y,t)
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I FEHEI-F

I—1 E#EiEs—F WIND M

WIND 04 14, Shermann (1978) KX HER I HEKESO TER s NI TEo - FT
B 7 — 4 2RV T 3IRCEEE A ST A 8E S o, .
SHEEFVOBES Fig 110RY, stTEER LT 2EREDIZEO C ShOREEAHESH
bo BIERBELTINSOMmETEAlaNZER, BE LEEDF— 452007, RBFA
TORANT bv{u®, v, w ) 2R SAfickoRkn s, catu’, v, w iE 8%, x 4
A, y An JeRE) | z A (@) oRERATH 5.

Cok 31T L THIRED S BRICARIC L » TE DR EEIE G, AEHBE T~ Syl %
W LTIy,

TLT, FLERELLTHE, AEINACAREEAEEREFENA#ET LS IKERT 3, 2 D
BLEECHRAELR/NMNA S HBENEFHO S, MEOEER, HFERTLTET 2 BEE
DR DI UE) 2BETA2C &iCLy AdELERCRMmINnG,

AMeDAS Observation in the Observation by the
Nuclear Plant Local Government

~
Regional wind data

Interpolation

Topographic ;
@ ﬂ Extrapolation > Step 1
\

Three-dimensional mesh data
(u®, v°, w')

J
™~
Variational
adjustment
. . ) > Step 2
Mass-consistent three-dimensional
mesh data
(u v, w)
p;

Fig. 1 Cverall concept of the method for the calculation
of three-dimensional mass-consistent wind field.

—_— 79W
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1-2 {#EHEI- FPRWDA
HPE OBER « IEREFEIC Y 2 L - b 5000, WO EBE - BRSNS HUE
WHNCRRE BN D B, BUEMEE LTk, 0% 70, BFEEE 750 opRESATY
BAS, L LT, BT A O

RFBEE, Fig 2IORT RS, A4 5—- 70 o FABRTAHHEERBEL 5 7
Y VaT VR THICL DB OERSMARD L EFVTH S, NTEHOBEIE, EBET
B —F WIND 04 THEINA IR DEEIGIC L 5 BFHEE, ARERICERT 21 8HO
MTEbahz, BROBME, ZBEANDOIRTA M 7+ 70y FIRTRICEZ S/ Badig
DPOAE LR FORKREEICLORD B ENTE 2, RO DOTIE, PICKHEE S
Yy — IS B,

PICKETH, B vl]lOBEARAHV 58, ELWIEEEZThE50icid, &
2 VAL RN FRAGBIZADICH LT, 556 vr—7HETHE, SR TOEELH
TiTiThh,

SPEEDI TRA AT — - 7Y » FREEA500mx 500mx 25m A HEAIC LTED, KEHME
DILENC DT, DR DB T THOMPILE 25T, PICKHITLA2HEEWIEITEL L, s
OEHAPLRT — FTE, KEERIKT v ¥4 s —2ik BFHo/NSOBEARI PICK
EERVT,

0]
- i

Fig. 2 Conceptional representation of particle diffusion model.
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-3 WEHHEE7vCIDE

CIDE i, RFEHLEE P 0t BShABES G A OOWERHE (r A REREES &
URAEERER) 28T 20 L2 - K Th b, HFEORHTLENL r Btk 54
HEIRRR Y, CRATEOREEDA & v a KA LTTE S A0hO TR A+ L 1
—RIESHLTOE ERELTE L L LOFGAFEE LT 258w - = FLEBLTEH
B&hsd (Fig 388, B2V EFVERCTHELAAERE, #o RHEESHOL X
DEMEFEAFRREDHBTIL BT L LD ONT D, 2/L, BEDEERE VOK
SERET 70T, SHEREPHESMZEE L THUE S04 ESC EAKRETE S,
wET 7 CIDE 719 88, WBEHEESR (Bik3 4R/ hr ), A S EBRaEYE
(B mrem), BT 7 ROWA L2 FRIBPLEHEESE (B0 mrem), £OfiD
BAHESMEORAR L2 NS ERGESE (A mrem) DAEETEH S, 7270, 30
FB LU OMOUNHERZIE L 2N MEIRER YR ATH S v — 7TERA, PR RO
3 DI TEHEY 5.

2
A

cell{l,m,n)

\\\H‘ ¢’ )
e i g
\7&'
/’ ”’ \
.r:z/
s . - L Y
(xil)’jao) ) : yl

Fig. 3 Outlook of cell-integrated dose model.
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Table 1 Correlation between predicted wind components and observed data using
the present monitoring data in Tokail district. (1: u component,
2: v component. 3! the first principal component, 4 and the follows

omitted.)
Fig: Ll 1 h 2 h 3. h 4 h 5 h § h
(7958} | 1 0.537 0.864 0.779 0.707 0.633 0.577
o g |2l_0s37 | o867 | o800 [ 074z | 0692 ) 0.651
3{°0901 | 0.820 | 0.750 | 0.689 | 0.634 | 0.597
0.947 | 0.859 | 0.767 | 0.689 | 0.609 | 0.540
5 A 2 0.930 - 0.824 0.691 1.559 0.438 0.318
| 0.850 0.751 0.638 0.571 0.521 .| 0.481
1] 0939 | 0.875 | 0.809 | 0.747 | 0.690 | 0.544
¢ g |2} 0960 | 0.913 | 0.86 | 0.817 | 0770 [ 0.732
3| o871 | 0.828 | 0.792 | 0.756 | 0.695 | 0.672
1] o0.916 | ov.831 | 0.730 | o0.657 | 0.583 | 0.517
18 2| 0955 | 0.906 | 0.845 | 0.78¢8 | 0.722 | 0.666
3|. 0.876 0,817 -] 0.720 | .0.644 0.574 {.523
1 0.950 0.887 0.805 0.722 .. 0.64] -0.564
s A (.964 0.924 0.880 0.832 0.783 0.749
-3 0.905 0.862 .| 0.793 0.713 0.645 0.580
0.909 0.823 0.722 0.621 0.518 0.405
s A 2 0.968 0.917 0.874 0.828 0.784 0.739
{3 (.861 0.782 0.695 0.635 0.5585 0.485
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fig, 1 Emergency computation system with a terminal mini-computer adppted in
Meteorological Research Institute, and flows of data and informations.
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Fig. 2 Wind field and diffusion in Tsukuba district predicted with the
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Fig. 3 Vertical cross section of the wind field in Fig.2 in the north-south
direction across Mt. Tsukuba.
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Table 1  Data sets recommended by the Nuclear Safety Commission
to be prepared for emergency planning
| = fi 2
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f -~
e e

Meteorological stations in the cirvecle with 50-km radius from
All the stations except

JAERI Tokai Research Establishment.
No.26 to 29 have the telemetering system.
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