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Establishment of Simulated Neutron Reference Radiation Field

for Workplaces of Pressurized Water Reactor

LIU Yina, WANG Zhigiang, LI Chunjuan, LIU Yuntao, CHEN Jun, LI Wei, LUO Hailong

(Radiation Metrology and Measurement Division, National Key Laboratory for Metrology and
Calibration Techniques, China Institute of Atomic Energy, Beijing 102413, China)

Abstract: A simulated neutron reference field for typical workplaces of the pressurized
water reactor was established with 14. 8 MeV neutrons from T(d,n)*He reaction and a
neutron moderating and scattering assembly. The neutron energy spectrum and ambient
dose equivalent were measured with the assembly in different material combinations.
Two typical neutron ambient dose rate meters were calibrated in this field. Calibration
factors were compared with the results from the radionuclide neutron reference field.
The results show that the calibration factors from the radionuclide neutron reference
field are larger than the simulated neutron reference field, and different for two types of
meters due to their energy responses. By contrast, the simulated neutron reference field
is more appropriate to calibrate neutron dose meters which are used in reactor
workplaces.
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Fig. 1 Profile of neutron moderating and

scattering assembly
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Fig. 2 Measurement result of neutron spectrum and simulation result

of MCNP code under four neutron moderating and scattering devices
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Table 1 Calculation result of neutron ambient
dose equivalent rate for each simulated

combination after normalized
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Table 2 Calibration factors of two instruments in simulated neutron reference field
T T 79 o Y R S EAE JE L 7 o 24 o R A/ L
1 HE A 5
&‘{Eﬂﬁ%/cm (,LSV +h™ 1) (‘uSV +h™ 1)
NH-1A FHT 762 NH-1A FHT 762 NH-1A FHT 762
150 89. 87 88. 47 531.5 410. 5 0.17 0.22
179. 6 87. 49 88. 95 407. 6 335.3 0.21 0. 27
X3 WMEPFARFEBYE (X )MNEMAmBe P FESEZEHF THRERTF
Table 3 Calibration factors of two instruments in > Am-Be neutron reference field
JE L) Y A Y S B/ JE L) 2 R ) A/
] 2 / T 5 = 5 o R
FEWERR S /em (pSve+hb (uSv+h™1)
NH-1A FHT 762 NH-1A FHT 762 NH-1A FHT 762
100 305 312 313.6 295.2 0.97 1. 06
120 212 185 188. 8 165.5 1.12 1.12
140 156 122 141. 8 111.2 1. 10 1. 10
3 #FHig [ N B RSB T AR S g N AU K HE T AR

SR PR 25 b U5 L 22 e 48 4K 3R
S WO = 0 TR R T e A B R R AR

G 12 % WA . i S T b R Y
FME L AL WE - B L R TEF L 25 R



2480

JRTRERLERR  RSAE

HARE I S AR 2 5 A S B T A 7 e ) A 22
BRI L T 2% . 5340 OB AR
JIr AN N0t 00 Y o N B A A
BRI, 10 A 7 - R 2 R R R
B33 AR M T A b 7 RE 2 B
TSR A AL TR 5 a0 5 =
Lt — AP T2 WA XA
NF T B R HETT I

SE 3K

(1] JJG 852—2019 - J&] [ ) 4 2 i GO XK &
MAELS]. dbat. s E T B AL . 2019,

[2] GB/T 14055.1—2008 M -FZZiESt. 4 1 350 45
PE R A J7 LS ]. db e . v E BR U AR AL 5 2008.

[3] GRIFFITH R V, PALFALVI J, MADH-
VANATH U. Compendium of neutron spectra
and detector responses for radiation protection
purposes, IAEA Technical Report 318 R]. Vi-
enna: IAEA. 1990.

[4] 1SO. ISO 12789-1:2008(E) Reference radiation

fields-Simulated workplace neutron fields[ S].

Geneva: 1SO, 2008.

L6]

7]

L8]

[9]

GRESSIERL V, LACOSTE1l V, LEBRETON
L, et al. Characterisation of the IRSN canel/
T400 facility producing realistic neutron fields for
calibration and test purposes[J]. Radiat Prot Do-
sim, 2004, 110(1-4). 523-527.

TAYLOR G C, THOMAS D J, BENNETT A. A
realistic field facility to simulate reactor spectral J .
Radiat Prot Dosim, 2004, 110(1-4). 111-115.
SAEGUSA J, TANIMURA Y, YOSHIZAWA
M. Conceptual design of spectrum changeable
neutron calibration fields in JAERI/FRS[J]. Ra-
diat Prot Dosim, 2004, 110(1-4) . 91-95.

XUBI . E RS AR 55, B R K e T
e M T2 5 W5 1] Hapii.
2013,33(2):104-108

LIU Yina, WANG Zhiqgiang, LI Chunjuan, et
al. Calculation of simulated neutron reference
radiation field for workplace in pressurized water
reactor| J ]. Radiation Protection, 2013, 33(2):
104-108(in Chinese).

ICRP. Conversion coefficients for use in radio-
logical protection against external radiation[ M ]

// Annals of ICRP. Geneva: ICRP, 1996.





