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Calculation Analysis of Tritium Source Term in PWR
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Abstract: During AP1000 operation, the water itself in the primary loop and special
nuclides added in the water will be activated by neutrons. Tritium is main activation
product and it is drawing more and more attention as they are almost discharged into
environment in form of gas or liquid. Therefore, it’s essential to study tritium genera-

tion in the primary coolant. In this paper, the tritium generation and consumption
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mechanism of the primary coolant in AP1000 nuclear power plant was studied and the
tritium calculation model was established. Based on the tritium calculation model, the
tritium activity in the coolant loop of AP1000 was calculated and the contribution of
various ways to generate tritium was analyzed. The results show that the quantity of
tritium is mainly from the activation reaction of soluble boron by absorbing neutron and
fission of uranium, which contributes more than 80%. The tritium production in
AP1000 primary coolant is 5.23X10" Bq/a at the purity of "Li is 99.9%, which
accounts for 14. 01% of total tritium production. With the increase of "Li purity, the
contribution of lithium decreases linearly. When the purity of "Li is 99. 99%, the triti-
um produced from lithium accounts for 3. 18%. Based on the above results, the genera-
tion of tritium in coolant can be reduced by controlling the initial boron concentration

added in coolant, improving the quality of the fuel cladding, and increasing the purity of

H52

"Li in LiOH.

Key words: AP1000; primary coolant; tritium activity; activation analysis

FE K HE 32 A7 I 5 A by v H0 50 1 7K Bk Hh Ry
INAZ 2R AE Ve H R U 28 HE S I 22 32 3 o op 1
N O PG . SRR IR (12,3 @ B
A EFAOK I S U ALK KA TR T
L BROR B i Al A B 2 S BOR AL T
PEIG U . (H TR S K — & A7 TR B R
{8 GEPE K bk BREEARAT AE — %€ ME L e i LT
2L HTO st HT B S HEARREE " . it
JEARAE B AR OB IR ST P, BN RS A
A3 A A e IR A A o (H — ELE S A B A BB
k& i A5 R AR e A AR AT B2 X A MR i K
S P BRG0P S K
(] R 7 A R A R R e S K M i S B
BER MM EEREANRZ —. AU
AP1000 Hs /K S A% vt ol g {51 8 57 B AY L WF 5 2
(1] g% P AR 7 SRATL AR AT 7 2R R R A i AR 7

KR A TR

1 EkfERMA T ERRE

FeACHE = Jml g RO R SRR 2 5 iz

1) JORE T A il A% 2 28 7 2R 1R O e A% I
M AP U+ n—>X+Y+°H. XY KA
Fio BRRRRAZ 77 AR 14 i o A 58 B AL e g
ARl f 7e B A0 A N 3 Il L 24 200 1 G
A TR AH

2) &4 B, C Ryl AF P8 b a5 1
BB L A% 7 AR B s e RO 3 B A n—
2'He+"H, Buobh, nl iRm0 iy il 5 w7 ik

A )42 7 A A H R R 2 B+ n—"' He+ " Li,
"Litn—>'"He+ H+n, M&id7EEEMTH
B4 s A A 5 B B AL 3E A 32 [l i v

3) TR M HEZ L R T IMA —E B
O 2 3 YA V81 0 2 o, 3 47 3 A v S 1 AR
A6 A B R M BAE B v 50 70 28 5 T X
Brh 08 A AR R A R Rk B+ n—
2'He+"H, A ¥ PEN ™ A4 0 52 3 [l 3% b

4) S RMEETI R 1 TR B L 4 R S HE 45
oA Ak B4 TS T sk Uk 0 T A B ok W 1 7 A L A
A I LIOH 4 ¥ 50700 96 15 2 4
ATPEMES LA T LiE B v A0 50) 28 2o 4 BRIXC B
T A6 7 AR G R A R "L+ n—> " He +
SH+nf1°Li+n—>"He+°H,

5 HFRHFIHRAEFEL 0. 015 % 1) KRR
[l (3 2 L G P P IS At 2 e A A i T
H WA H+ n>y+"H,

TE HE 7K HE 3 ¥ J150) A g i 7 AR g A KCHE K
meE 1 fis.

2 MRBUTE
2.1 HHEER

T HA R g AR, ¥ 200500 3 3l 5 5 0
RAFAAZ 2 W B/ DY AT A 7 B AT R 1P
AN FE VA IR AR SN HE Ve AR 1 it P Y 3 3
XF SV A 38 e 7 A% 3R 5 A TR I
eSIBIE SERDIINE S WIS S IE 2 R L



1z

PR « O F2 v AR PR IR 5 S A

2115

EE& AR

— A1 % 155 e

EBCHY IR T
19B(n, a)’Li(n, na)T

| (BB, CHyRT Sk FEAHE T 52 i
| 19B(n, 20)T ! FlZGE P I !

SR
"Li(n, no) T
SLi(n, o) T

_______________________

théml—ﬁ) €D [ﬁ{—lifﬁ’ﬁ]

BT H/KOHE R G ™ A B HE i A

Fig. 1 Tritium generation and emission in PWR
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