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KR85G-A Computer Program for Calculating Cloud Gtamma
Doses by Krypton-85 Routinely Released from Tokai Fuel

Reprocessing Plant

Yoshihisa Kitahara** Osamu Narita*
Tomohiro Asano* Yoichiro Kishimoto**

Kiyoshi Tatsukuchi*#**

Abstract

Dose estimation method for Krypton-85 routinely released from Tokai Fuel
Reprocessing Plant are presented. The procedure has been formulated as a com-
program KR85G and the usage is explained.

Statistical data of meteorological and stack monitoring data collected contin-
uously by Tokai Environmental Telemetering System are caleculated by computer
program CONTE and the consequence are used in KR85G.

Initial condition and constanf; value used in this program are prepared by data
preparation program TAPE7.

KR85G calculates annual dose froin Krypton-85 with unit gamma dose table
and it is editted as a function program EXDOSE. ,

KR85G is writien in FORTRAN IV and completely run by IBM 370/115 medium

computer system,

* Environmental Protection Section, Health and Safety Division, Tokai Works.
** 2nd Radiation Control Section, Health and Safety Division, Tokai Works.

*"_‘* Japan Nuclc_aa_x_' E‘qel Service Co., Ltd.
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: REWIND 9
L0QO0 CCONTINVE .
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2000 CONTINUE
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END
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1/

44 _EXEC PROC=PNLUSERL _

JCB KR85G

% ¥¥% JOB CLASS=%4 JNM=KKB5G,USER="ANKANLK®

7/ ASSGN 5YS001,Xt1F2°¢
/7 DLBL 1JS5YS501*RAK.DIST 99/565
77 EXTENT SYSO01 3666666, 1905 40% 5180
f7 ASSGN SYSU02,X®iF2*
/7 DLBL IJSYS0Z2¢*AVGD-DIST?99/365
// EXTENT SYS002;600006031509 75845180
/7 ASSGN SYSOD3,X%iF2?
47 DLBL 1JSYS503, "SUPERPUSEU? 499/ 365
d7 EXTENT SYS003:606006bhs0e 704915
S/ ASSGN SYSOD4&, X2 iF2°
J/ DLBL IJSYS504, "CONSTANTSLFUORLSTULGSE® ;997 305
I/ EXTENT SYSOO‘} 2665666651, 0:,06288 500
// ASSGN SYS005,X°iF2°
/7 DLBL I1JSYS505,°SCRATCLHY 1
{7/ EATENT S5YS005,;6606669iU,7 11951
/71 ASSGN SYS006+DI5KyYOL=660606 5HR
/7 DLBL 1JSYS06,"TAPE9.DATAUN'
7/ EXTENT SYS500bL4yp997800912
£7 ASSGN SYS007,K? iEZ®
77 DLBL I1JSYSQ79°0U0SE.TABLE.FILE® 99/3065
/7 EXTENT SYSOU7¢333333,15057580,288
17 ASSGN 3YS008,X°280° '
// EXEC KRB5GZ
377 0L/01 - %77 12/31 s Kkdou TEST KUN
0 310000, 2049 100.
ABS1
YYYYYY YYYYYYYYYYYYYYYY YYYYYYYYYYYYYYYY
300» O0s014% Je
UV S , ) , i - ' .
YYYYYY: YYYYYYYYYYYYYYYY NNNNNNYNNNNNNNNN
Ae17
2
Sw . 1750.
55h 3333,
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// EXEC PROC=UA
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i60.0 3.369E-013.664E-013,268E-012.733E-013.119E-01
19.677E-014.5566~0L1.651E-012.014E-U11l.783E-012.858E-01

23.03UE-013.685E-011.638E-011.475E-011.598BE6-013.290E-01
3lell4E OU3431E-U11.T99E-011.960E-0i2.233E-013.,486E-01

440 362E-013.709E~U12.133E~013.552E-012.817E-015.104c-01
59.778E—0L14-031E-012.736E~-014.799E-016.902E-014.860E-01

64.478E~014.027c-012.253E-013.623t-012.000E 0U6. 130E-01
762 15TE-014.068E-011.98BE~012.985E-012,000E 006, 667E-01

83.,9015-013.862c-011.88BE~012.095E- 011 .918E-013.550E-01
20.0 ' 3s942E-012.259E-012.626E-011 «695E-013.095E-01

103.320E-013. T30~ U1 1. 828E-012 8BTE-ULL.510E-013.243E~01
113,550E-013.838E-Ul2.436E-013.162E-013.540£-013,321t-01

125.315E-014.194E~012,058E-013.970E-012.8387E-013.439E~91
1354315E-013.824E-012.054E-013.596E-0U12.514E-013.228E-01

1424 453E~013.219E-011.924E-012.659E-011.952E-012. 363E-01
150.0 3aT39E=011897E-012.537E-012.,127E-012.538E-01

167.889E 0LT7.88YE 0L7.889E 017.889t 017.889E 017.889E 01
L7.507E QOLl7.967E 0l7-567E Q1T-567E 017.567E U17.567F 01

2Te299E DL74299E ULT.299E 01l7a299E 01T.299E 017.299E 01
I74526E 01l7.5260E Qil.526E Ol7.526E UL7.526E 017.526E 01

47.994E 0LlTa994E ULT7.994E 017.994E Ql7.994E 017.994E 01
51.035t 021-035E Q214035 021.035E 021 -035E 021.035c D2

51.0176 021.0L7E Q2L.0L7E 021.017E 021i.017F 021.017E 02
T9.694E 019.834E Ul9.894E 019.894E 019.894E Ul9.824E 01

894555 019,555 01l9.555E 019.555E 013.555E 019.555k Ol
91o072E 021.072E U21.U072E 021.072E 021.U72E 02L.072E 02

101.083Et 021.083k 021.U83E 021.083FE 021.083E 021.U83E 02
111.093E 0214093& 021.093E 021,093k 021.093F 021.093E 02

1212109k 021.409E U21.109 021.109E UZ1.iU9E 0Z21.109E 02
131095 021.095E 021.095E D21.095E UZ1l.US5E 021.095E 02

141,059 021.059E 021059t 021.059t 021.059E 021,059t 02
1514063E 02L.063E 021.003E 021.063E 021.U63E 021.063E 02

160.0 52904E-092.146E-092.T98E-0B7.274E-093.308L-08
11.646E-105,454E-092.633E-095. 704E-087.582E-092.969E-08
21le644E~109.718E-092.153E~081.959t-071 .020E-031.995E-08
334291E~102.059E-083+044E-088.435E-086.594E~091.242E-08

sl L[ Wl WA RN NN N[ N R NN N0 RN N el ] 1 o] e o] B | ot o] ot ot [ e s

434312E-10197T3E~081a225E-081.896E-086.731E~10%4.204E~09
560TUEE-101511E-083.186E-0960453E-093.455E~1020409E~09
01 .687E-101lol32E-085,229E-097.650E-097.417E-123. 755E-09
718.358E=101.172E-081.404E-081.394E~088.536E-121.890c-09

83.341E-1094201E-09£. 255E-083.497E~-082.345E-094. 885E-09
9.0 5e169E-0940823E-092.583E- 083 665E-091.052 08

104.995E-101.1346-085162E-092.6206-0811T73E~091.320E~08
1114003E-091.038E-085.682E-092.632E-088.467E~101.611E-08

128.336E—-101.253E-084,002E-09] «445E-083.015E-091.726L-08
131e159E~092,073E—0874 7183E-091.66BE-086.308E-092.112E-08

Sl Wl Wi W W

148.248E-1012569E—-081.386E~-083.T19E~-081 -« 750E—-084.740L-08
150.0 1.074E-081.038E-085,680E-081.518E~086.,287E-08

2% TOTAL

48 CARDS READ.
16 WIND-SPEED CARDS

16 EFFECTIVE STALK-HEIGHI CARDS
16 DISCHARGE RATE CARDS
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C

TAPE PREPARATIDN PRUOGRAM FOR KR856G ) .

REAL*8 DP1,P2,Q
DIMENSICN T(128),CF(128),S5F{128),DEG{12B),;U196),H{961,Q0Q0Q(96}

DIMENSICN WOL{16},MDD{L6) ,MDL(L6),R(16),S5TAB(T}, Z{9),HEAD(20)
DATA -HDL/4H No4H NNWps4H NWo4H WNik,4H We4H WSwe4H Shy4H SSH,

1 4H Se4H SSEsa4H SEs.4H ESE.4H Es4H ENEs4H NE,4H NNE/
DATA EDD/8:75655:%9302:19162157164413,12,11410497

DATA MDL/S9109131912513514915:;160132939439576:798/
DATA R/1006 3200453000 9%00.560005,8C0.91000591500.42000.43000.,

X400 Qe 1600Ce 0800044 100000915000.020000.7
DATA STAB/J4B A  +4H B 44H £ 44H D s4H E  +4H F 4 4HAVG./

DATA 17.062550212550012500.12550412520.125:0.125:0.125¢0.0625/
DATA HEAD/4H Dy AHOKN— ¢ 4HWIND p4HCIST y 4HANCE. 4H p4H (M) y4H *

14k 2 4H 24H v 4H 2 4H p4H R ] t4H  94H )
24H ¢ 4H g4t /

DP1 = DARCOS(-1.D0)
P2 = DP§ * (.5

D128=360,/128.
Pi=3.1415%3

G‘_'On
CF(1l}=1.

SF{1}=0.
CF{33)=0,

SF{33)=1.
CElE5)==1a.

SE(65)=0.
Lrig971=0.

SF(97)=-1.
DC 1000 11=2,32

12=11+32
13=12432

14=13+432
Q = DPI * (FLOAT(11-1)/¢64.)

Qc pcosiayl
Q5 DSINI(Q)

CF{IL)=qQC
CFL121=-d8§

CF{I3}=-QC
CF(14)=4Q5

SF{IL}=RQS
SF{I2)=QC

SFLI3)=-Q%
SF{I4)=-QC

T(I1)=4q
TLI2)=T{11)+P2

TII3=TLIZ2)+P2
T{14¥=T(13)4P2

1000

COGNTINUE

e
-
[¥Y]
W
o |

]

= DPI#0.5
DP1

T(97) = OBPI*®1l.5
DEG{11=0.

2060

DG 2000 1I1=2,128
DEG(I1)=DEG{IL-1}+D128

2200

NEXT=0
WRITE{(3,4000)

WRITE (3,10C)
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WRITE(3,7C00) WDL
C $%%%F [OL:A ARY FOR WIND-DIRECTIONS #e%¢%
WRITE (3,8000)
WRITE (3,110}
WR1TE{3,6000) MDD
C #3%3% MDD;A NUMBER OF WIND DIRECTION F#%%
WRITE {3,80C0)
WRITE (31201
WRITE(3,6000) MDL
C ¥¥%%% MOL;A NUMBER OF WIND DIRECTION #54%¢
WRITE (3,8000)
WRITE (3,130)
WRITE{3,52000 R
C %%%3% RIBLOCK DATA OF UGWN-WIND DISTANCE #2%&%
WRITE {3,8000)
WRITE (3,140
WRITE({3,7000) STAB
C #%%8¢ STAB3A ARY FOR CHARACTERD UF ATHOSPHERIC STABIRITY #%%k%
WRITE (3,60C0)
WRITE (351500
WRITE(3,5C06) Z
C #%%%% Z;A LUADED FACTUR ¥&43%
WR1TE (3,€0C0)
WRITE (3,1607
WRITE{3,7000} HEAD , )
C #%%%% HEADIREFERENCE 3%%8%
WRITE {3,4000)
WRITE (3,1707
WRITE(3,8C00)
WRETE(3,50001 T
€ *3%d% T3;DEGREES CN 128 DIRECTIONS {(RADIAN) #¥¥okk
WRITE (3,4000)
WRITE (3,180)
WRITE(3,8C0C)
WRITE(3,5000) CF o
C *##%%%CF ;DATA CF COSINE FOR 128 DIRECTIONS ®*#¥%
WRITE (3,4000}
WRITE (3,190)
WRETE(3,8C00)
WRITE(3,5C00) SF
C ##%%2SF;DATA CF  SINE FOR 128 DIRECTIUNS ##¢#
WRITE (3,40001
WRITE (3,200)
WRITE(3,8C0C)
WRITE(3,5000) DEG S
C #%%%% DEGIDEGREES ON 128 DIRECTIONS (DEGREE) #ézdk
IF(NEXT.NE.1) GO TU 300
WRITE {3,4000)
WRITE (3,210)
WRITE(3,8C000
WRLIE (3,5000) Q44
C %9%%% QQO;ANNUAL AVERAGE CISCHARGE RATE CF KRYPTON w#a%®
GC_ TG 560¢
300 CONTINUE
WRITE(7) WDL,MDD;MOL,RsSTAB,Z,HEAD
WRITE(TD T
WRITE(T) CF
WRITE(T} SF
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WRITE{7) DEG

3000

DC 3000 ii=1,128
T{11}=0.

WRITE(T) (T{Il),11=1,96)
WRITELT) (T(1l),11-1,96])

3200

DG 3200 11=1,96
GGR{I1)=7.61035E-2

WRITE(T7) QQd
DO %400 I11=1,1536

4400

WRITELT) 7
CONTINUE

DC 5500 I1=1,1536
BRITE{(7) 1

5500

CONTINUE
END FILE 7

REWIND 7
READ(7)

WOL sMDOD ¢ MOLsRSTABy Z, HEAD

READ(T)
READ{(7])

T
CF

READ{(7}
READL7)

SF
DEG

READ(7?)
READ( 1)

U
X

READ{7}
REWIND 7

MY

NEXT=1
GG TO 2200

5600
40C0

STOP
FGRMAT(1FK1}

5000
£2C0

FORMAT(10X,EF12.7/)
FORBAT(IGOX,8F12.1 )

6000
1000

FCRMAT(10X,1616/)
FCRMAT(L0Xs16(2X,A40/

8000
100

FORMATUIRC)

FORMAT (1h o%%* wOL

A ARY FOR WIND DIRECTIONS *%?/}

110
128

MDD
MOL

FORMATY (1lk
FCRMAT {1k

AT
! ¥

A NUMBER OF woInD DIRECTIUON %%/}
A NUMBER OF wiIND DIRECTION #¥#?/)

130
140

R
STAB

FOURMAT [(1F
FORMAT {1k

AT
B BN

we Ve [ve we [Bs

BLOCK DATA OF DOWN-WIND DISTANCE #*%xt /)
A ARY FOUOR CHARACLTERD OF ATMOSPHERIC STABIRI

150

ATY =2%t/}

FORMAT (1F ,°%% Z

A LOADED FACTOR **¢/)

1¢€0
170

FORMAT {1k
FGRMAT (1lE

AT
ot %

HEAD
T

REFERENCE *%t/)
DEGREES ON 128 DIRECTIONS (RADIAN} *%*/)

1890
1940

e |we Se (@

CF
SF

FORMAT {(l1F
FORMAT (Lt

ET
g %%

DATA OF COSINE FUR 128 DIRECTIONS *x'/)
DATA OF SINE FUR 128 DIRECTIONS *%xv/)

2090
210

FORMAT (1H
FCRBAT {(lH

g ¥ &%
gt ek

DEE
GQe

we @y |we

DEGREES ON 128 DIRECTICONS {DEGREE) *x'/)
ANNUAL AVERAGE DISCHARGE RATE OF KRYPTON *x%

At /)
END



