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PRIMARY COOLANT SYSTEM

Type

Operating pressure
Feedwater inlet temperature
Steam outlet temperature
Number of recirculation pumps
Recirculation mass flow

(100% rated)

REACTOR PRESSURE VESSEL

Internal height
Internal diameter
Wall thickness minimum
Materials

Internal recirculation
pump system

73.1 kg/em”2

215.5 Degrees Celcius
2B87.4 C

10

52,200 t/hr

2l m

7.1 m

174 mm

Low alloy steel/stainless
steel cladding
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FIG3
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FIG5

FIG6

Radioactive Cesium
Mammalian cells:

Human peripheral blood
lymphocytes

Human peripheral blood
lymphocytes

Human peripheral blood
lymphocytes

Human peripheral blood
lymphocytes

Human peripheral blood
lymphocytes

Human spermatozoa

Human spermatozoa and
zona-free hamster oocytes

fertilization system

Mouse (BALB/c, SC3T3/W,

Scid/St cells)

Chinese hamster ovary
cells

Micronuclei No data
Chromosomal aberrations No data
Chromosomal aberrations No data
Chromosomal aberrations No data
Sister chromatid No data
exchange
Chromosomal aberrations No data
Micronuclei No data
DMA double-strand No data
breaks
Chromosomal aber- No data
rations, sister chromatid
exchange

Table 1

Balasem and Ali 1991

Doggett and
McKenzie 1983

Hintenlang 1993

lijima and Morimoto
1991

lijima and Morimoto
1991

Mikamo et al. 1980,
1991

Kamiguchi et al. 1991

Biedermann et al.
1991

Arslan et al. 1986

Naturally Occurring Radionuclides in Seawater

Radionuclide Activity Concentration, mBg/
Tritium 0.6
Carbon-14 43"
Potassium-40 11 000
Lead-210 50%W
Polonium-210 3.7W
Bismuth-214 0.7®
Radon-222 0.7®
Uranium-234 47 &
Uranium-238 41 &
Radium-226 3.6
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Radionuclide Symbols, Principal Emissions and Half-lives”

Radionuclide Symbol Principal Half-life
Emission™
Tritium H-3 B 12.35 years
Carbon-14 C-14 g 5730 years
Potassium-40 K-40 B 1.28 x 10° years
Cobalt-60 Co-60 B 5.27 years
Strontium-90 Sr-90 B 29.12 years
Niobium-95 Nb-95 B 35.15 days
Zirconium-95 Zr-95 ] 63.98 days
Technetium-99 Te-99 g 213 000 years
Ruthenium-106 Ru-106 g 368.2 days
lodine-131 I-131 i) 8.04 days
Caesium-134 Cs-134 B 2.06 years
Caesium-137 Cs-137 g 30 years
Ceriumn-144 Ce-144 B 284.3 days
Polonium-210 Po-210 o 138.38 days
Plutonium-238 Pu-238 o 87.74 years
Plutonium-239 Pu-239 o 24 065 vears
Plutonium-240 Pu-240 s 6537 years
Plutonium-241 Pu-241 B 14.4 years
Americium-241 Am-241 o 432.2 years
Element Transition Energy Level
Unstable (MEV)
CS 1 37 30.0 year half life 1 1 76

Beta Particle 5 1.176 Mav
6.5 % of Dacays

Beta Particle 5 0.514 Mey
9345 % of Decays

MetaStable
Ba 137" 2.585 m half life 0.662
i 0.662 Mew
i Gamma Ray
Ba 137 My 0.000
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FIG 10
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FIG11

Incidences of tumours in B6WF, (C57BL/6 X WHT/Ht) mice after prenatal exposure to
X-radiation

Treated Sex Dose  No.of Incidence (%) Reference
stape (Gy) mice
(dpc) Total Lung Liver Ovarian Pituitary
incidence  tumour tumour fumour tumour
12 Male 2 44 s b 5t 0 - 0 Sasaki et al.
Female 53 15" 4 0 0 0 (1978a)
16-18 Male ] 126 7" 56 17 = 1
Female 140 77 39" 10 14 9
Control Male 0 55 46 24 7 - 0
Female 77 65 17 7 1 1
17 Male 3 22 = = 46" = = Sasaki ef al.
Female 53 - - 13" - s (1978b)
17 Male 1.5 19 = - 28" - -
Female 53 - - 8 - -
Control Male 84 = = 7 = =
Female 129 - - 1 - -

dpc, days post coifum. Significantly different from controls at *p < 0.05 and **p < 0.01

FIG 12

Induction of tumours in PTHTF; mice after irradiation in ufero
and postnatal treatment with TPA

Dose TPA Tumour-bearing mice Skin tumour® Hepatoma in males
(Gy)
Incidence % Incidence % Incidence % Tumours
per liver
.03 + 14/47 29 8%+ 5/47 106" 823 348" 057
- 3/49 6.1 0/49 0.0 1/25 4.0 0.04
0.3 - 6/38 15.8 1/38 2.6 4/20 20.0 0.20
- 2/51 39 0/51 0.0 1/26 3.8 0.04
0 + 4/54 7.4 0/54 0.0 1/29 34 0.03
- 3/50 6.0 0/50 0.0 1/22 4.5 0.05

From Nomura ef al. (1990). TPA, 12-O-tetradecanoylphorbol 13-acetate
* Four squamous-cell carcinomas and two pigmented basal-cell carcinomas
*n <0.05, "p < 0.01 when compared with untreated controls
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FIG13

FIG 14
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Deviate
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FIG 15
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FIG 16
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FIG 18
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FIG 19
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