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Table 1. Average gamma energy at the measurement location.

Location Ave. energy Dose rate
(keV) (mR/h)
No. C/V of PWR A : shutdown
A-1* Counting room 722.39 0.01
2 Pressurizer room 671.79 0.7
3 RCP pipe 593.86 3
4 Behind S/G and pressurizer 652.45 5~10
5 Discharge pump of coolant 634.01 5~ 7
6 Entrance of reheat exchanger 436.78 25~4
7 Entrance of C/V 783.57 0.7
8 Laundry room 669.56 001
No. Auxiliary building of PWR B : operating
B-1 Corridor of circular pump 715.79 0.04~1
charge room B
2 Charge pump room 660.60 04
3 Pump room A of retained heat removal 553.68 1
4 Pump room B 617.57 1
5 Liquid waste evaporator 390.06 2
6 Liquid waste collection tank 760.22 7
7 Letdown line of C/V 346.68 2
No. Auxiliary building of PWR C : operating
C-1 Demineralizer room(100 ft) 561.85 15
2 Detector of defective nuclear fuel 54242 15
3 Valve penetration room 578.87 15
4 Valve room(88 ft) 522.69 15
5 Valve room(74 ft) 27991 15
6 Corridor of valve room 638.82 15
™ DRMS Room(100 ft) 679.63 0.01
8* Entrance hall of auxiliary building 803.67 001

* Clean areas ; these were excluded in calculation of average energy.
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Table 2. Average neutron energy, effective energy, dose equivalent rate and dose
contribution at the measurement location.
Effective Dose equiva- Dose contribution(%)a
Location | Ave. energy energy lent rate
(keV) (keV) (mrem/hr) En =450 keV | En. = 1 MeV
1 206.4 417.3 103.38 414 2.05
2 99.5 256.0 54.68 211 09
3 173 319 049 2.6e-03° 50e-05
4 80.1 2413 28.98 153 0.5
5 78.8 2634 91.38 19.9 0.8

a : Percentile contribution of neutron which is above the energy, En, to total dose equivalent.

b:26e-03 = 26 X 107 °2
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Radiation Field in PWR Plants

Myung-Jae Song, Hee-Keun Kim*
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ABSTRACT

Photon, neutron and beta radiation fields were measured at PWR plants which are the
representative types of muclear power plant operated in Korea.

The photon energy spectra were measured at locations in the auxiliary building during
operation period and in the containment vessel(C/V) during shutdown period using a portable
gamma spectrometer with a HPGe detector. The distribution of average energy was found
to range from 440 to 780 keV in the C/V and from 280 keV to 760 keV in the auxiliary building,
respectively.

The average neutron energy measured at the five locations around the operation deck
in the C/V in operation using a BMSS (Bonner Multi-Sphere Spectrometer) ranged from 20
keV to 210 keV. A computer code, BUNKI was used to unfold the spectrum.

The beta energy spectra in the C/V and in the auxiliary building in annual outage were
determined using 14 smear samples taken from the highly contaminated areas. The analysis
showed that the representative corrosion product, °° Co made main contribution to the beta

energy field.

Keywords : Radiation field, Photon, Neutron, Beta, Spectrometer, BMSS



