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Dur ing the nor mal op er a tion of pres sur ized wa ter re ac tors, tri tium has con trib uted more
than 95 % of the to tal ra dio ac tiv ity of all the radionuclides dis charged into the en vi ron ment
and has been rec og nized as the key radionuclide in the de sign and op er a tion of re ac tors. In the 
pa per, the tri tium pro duc tion of the AP1000 re ac tor by the West ing house ap proach has been
in tro duced and the dif fu sion frac tions of tri tium from fuel rods in the ap proach have been re -
viewed ac cord ing to ad vances in re search on the dif fu sion of tri tium from zir co nium al loys.
The his tor i cal tri tium dis charge data from the pre de ces sors with very sim i lar core de signs of
the AP1000 re ac tor have been col lected and sorted. Ac cord ing to the sta tis ti cal re sults, the av -
er age tri tium dis charge ap prox i mates the tri tium gen er ated from neu tron ac ti va tion of bo ric
acid and lith ium hy drox ide and it shows that the re lease frac tion of tri tium through fuel clad -
ding with zir co nium al loy may be ne glected for the best-es ti mated con di tion. The re lease of
tri tium from sec ond ary neu tron sources has been val i dated by a com par i son of his tor i cal tri -
tium dis charge from the pre de ces sors with and with out sec ond ary sources. In ad di tion, it in -
di cates that lo cal max i mum tri tium emis sions from the U.S. Pres sur ized Wa ter Re ac tors are
re mark ably af fected by batch liq uid re lease, es pe cially be fore or dur ing the over hauls. It will
help rec og nize the tri tium gen er a tion in the pri mary loops and op ti mize the man age ment of
ra dio ac tive emis sions for the util i ties of the AP1000 re ac tor in the fu ture.
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IN TRO DUC TION

Tri tium is one of the most im por tant radionuclides
in the en vi ron ment and the pub lic dur ing the nor mal op -
er a tion of nu clear power plants ow ing to its long half-life
(12.3 years) and pre dom i nant con tri bu tion to the to tal ac -
tiv ity of all radionuclides dis charged into the en vi ron -
ment [1]. Tritiated wa ter can en ter readily into the hu man
body through drink ing, breath ing and in ges tion. Tri tium
dis charges have been highly fo cused on safety anal y sis
and en vi ron men tal im pact as sess ment of nu clear power
plants and the pub lic. There fore, tri tium has been rec og -
nized as one of the most im por tant radionuclides in the
in dus try [2]. The lim its for the liq uid and gas eous tri tium
dis charges in pres sur ized wa ter re ac tors (PWR) have
been strictly au tho rized to con trol the im pact on the en vi -
ron ment and the pub lic [3-5].

The AP1000 re ac tor is one of the Gen er a tion III
re ac tors de signed by West ing house and it has been ap -
proved af ter re view by the U.S. NRC (Nu clear Reg u -
la tory Com mis sion). Since AP1000 re ac tors are im -

ported into China, the at ten tion was paid to the source
of tri tium be cause of its high pro duc tion and dis -
charge. The tri tium pro duc tion in the AP1000 re ac tor
has been the o ret i cally as sessed by the stan dard West -
ing house ap proach and the or i gins of tri tium in clude
the dif fu sion of tri tium from fuel rods and burnable ab -
sorb ers, and the neu tron ac ti va tion of bo ric acid, lith -
ium hy drox ide and deu te rium in the pri mary loops.
The re sults of an nual tri tium pro duc tion in the AP1000 
re ac tor by the TRICAL com puter code have been pre -
sented in tab. 1 [6]. The West ing house ap proach for
tri tium gen er a tion was de vel oped in the 1970s and the
as sump tions used have been only par tially val i dated
by two years of op er a tional feed back from the R. E.
Ginna nu clear power plant [7]. It was not up dated
here af ter and does not match the lat est op er a tional
feed back from a large num ber of PWR and the re -
search prog ress on the dif fu sion of tri tium from ma te -
ri als over the past de cades.

In the pa per, the mech a nisms of tri tium pro duc -
tion by di rect sources and in di rect sources in pres sur -
ized wa ter re ac tors have been in tro duced. One method
has been de vel oped to val i date tri tium pro duc tion based 
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on the his tor i cal data on tri tium dis charges from PWR
with very sim i lar core de signs of the AP1000 re ac tor.
The sta tis ti cal re sults will help to de ter mine the source
of tri tium and help op ti mize the tri tium dis charge for the 
util i ties of the AP1000 re ac tors in the fu ture.

MECH A NISMS OF TRI TIUM
PRO DUC TION AND RE LEASE

Rec og ni tion of sources

The or i gins of tri tium in the pri mary loops in re -
ac tors are dif fer ent in var i ous types of re ac tors. All the
or i gins of tri tium in the PWR in clude two parts, the di -
rect sources and the in di rect sources. The di rect
sources des ig nate neu tron ac ti va tion of sol u ble bo ric
acid, lith ium hy drox ide and deu te rium in the pri mary
loops and all tri tium pro duced by the di rect sources
will be dis charged into the en vi ron ment. The in di rect
sources of tri tium have the po ten tial con tri bu tion to the 
en vi ron ment and the quan tity of tri tium dif fused de -
pend ing on the de sign of the ma te rial of fuel rods, the
sec ond ary neu tron source rods and con trol rods. All
the re ac tions for tri tium gen er a tion in PWR have been
sum ma rized in tab. 2 [8, 9].

Mech a nism for di rect sources

Ac cord ing to the ba sic the ory of neu tron ac ti va -
tion re ac tions, the pro duc tion of tri tium in the pri mary
loops can be cal cu lated as fol lows
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where N  is the av er age num ber of tar get at oms for tri -
tium in the neu tron re gion, t – the time of op er a tion, V – 
the to tal vol ume of wa ter in the neu tron re gion, se – the 
mi cro scopic cross-sec tion of neu tron with en ergy e, fe
– the av er age neu tron flux with en ergy e in the neu tron
re gion, and l – the de cay con stant of tri tium.

The so lu tion of the equa tion can be ex pressed as
fol lows
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Com pared with the half-life of tri tium, the de cay
of tri tium in sev eral fuel cy cles can be neg li gi ble. The
ac tiv ity of tri tium at time t can be pre sented as fol lows

A t V t( ) = ål s fe
e
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There fore, the pro duc tion rate R of tri tium ac tiv -
ity can be got as fol lows
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The re la tion be tween the neu tron flux fe and the
re ac tor power P can be pres ent as

P N E Vf f r a= f se (5)

where Nf is the atomic num ber den sity of fis sile
nuclides (main 235U in PWR) in the ac tive re gion, sf –
the mi cro scopic cross-sec tion of at oms of fis sile
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Ta ble 1. Re sults of tri tium pro duc tion in the AP1000 re ac tor

Source
Tri tium pro duc tion [TBqy–1]

Best-es ti mated Con ser va tive

Di rect source

Sol u ble bo ron 18.1 18.1

Sol u ble lith ium 4.1 4.1

Deu te rium 0.1 0.1

In di rect source

Ter nary fis sion 8.7 43.7

Burnable ab sorb ers 1.3 6.9

To tal 32.5 72.9

Ta ble 2. Nu clear re ac tions of tri tium pro duc tion in PWR
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nuclides in the ac tive re gion, Er – the av er age re cov er -
able en ergy per fis sion, and Va – the vol ume of the ac -
tive fuel re gion in the re ac tor core.

Then the pro duc tion rate of tri tium ac tiv ity is

R V
P

N E Vf f r a

= ål s
s

e
e
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When the vol ume of the core and the fuel man -
age ment of the ref er ence re ac tors are sim i lar to the
AP1000 re ac tor, the dis tri bu tion of neu tron flux in the
re ac tor, sol u ble bo ric acid con cen tra tion, and lith ium
hy drox ide con cen tra tions are com pa ra ble. So it is rea -
son able to re gard the tri tium dis charges from the ref er -
ence re ac tors as the tri tium pro duc tion by the di rect
sources in the AP1000 re ac tor.

Mech a nism for in di rect sources

The fuel rod and sec ond ary neu tron source
(SNS) are the most im por tant in di rect sources for tri -
tium dis charge in a pres sur ized wa ter re ac tor since a
large quan tity of tri tium has been ac cu mu lated in
them. The nor mal ized tri tium pro duc tion by ter nary
fis sion in fuel rods is es ti mated as high as the or der of
mag ni tude of 500 TBq per GW of elec tric ity per year
ac cord ing to the fis sion yield of tri tium, but the tri tium
pro duc tion in the sec ond ary sources can not be sim ply
eval u ated be cause it de pends on the clad ding de sign of 
the sec ond ary sources and the neu tron flux. The
amount of tri tium re leased from the in di rect sources
into the pri mary cool ant can be ex pressed in the form
as fol lows

A Ai
RCP

i i
ID=h (7)

where A i
RCP  is the ac tiv ity of tri tium in the pri mary

loops from fuel rods and sec ond ary neu tron sources, hi

– the re lease frac tion of tri tium through the clad ding of 
fuel rods and sec ond ary neu tron sources, A i

ID – the
amount of tri tium pro duced in the fuel rods and sec -
ond ary neu tron sources.

The re lease of burnable ab sorb ers and neu tron
ac ti va tion of deu te rium in the pri mary loops in
AP1000 can be ne glected ow ing to the tiny con tri bu -
tion to the to tal tri tium in com par i son with other
sources.

Re view of tri tium pro duc tion by the
West ing house ap proach

There are two po ten tial prob lems with the tri -
tium gen er a tion in the AP1000 re ac tor by the West ing -
house ap proach. One is that the frac tion of tri tium re -
leased from the fuel may be too high, i.e. 2 % for the
best-es ti mated con di tion and 10 % for the con ser va -
tive con di tion. The hy dro gen dif fu sion mech a nism
and ex per i ments have been ex ten sively re searched in

the past de cades and the re lease frac tion of dif fu sion
through fuel rod with zir co nium al loy clad ding in
PWR has been proved very low due to the out side ox i -
da tion lay ers of clad ding, e. g., 0.81 % in the Bel gian-3 
re ac tor [10], as low as 3×10–5 by ef fu sion and per me -
ation ex per i ments [11]. The other is that the dif fu sion
of tri tium from the sec ond ary neu tron source has not
been rec og nized in the AP1000 re ac tor. Tri tium gen er -
ated by the ac ti va tion of be ryl lium in the sec ond ary
neu tron source can pen e trate the stain less-steel clad -
ding readily and then re lease into the pri mary cool ant
in the PWR, which has been ver i fied by the ex per i -
ment [12], the mea sure ments [13] and the com par i son
of the tri tium dis charge be fore and af ter the aban don -
ing of the sec ond ary neu tron source in many PWR
across the world [9]. Al though the pro duc tion of tri -
tium in fuel rods and sec ond ary sources is well un der -
stood, there is no con sen sus on the re lease frac tion of
tri tium from these in di rect sources in the in dus try. Dif -
fer ences in the as sump tions of these re lease frac tions
will in ev i ta bly bring great un cer tainty to the anal y sis
of tri tium pro duc tion. There fore, the his tor i cal data on
tri tium emis sions from PWR with very sim i lar core
de signs of the AP1000 re ac tor has been col lected and
an a lyzed, and the sta tis ti cal re sults have been pro -
posed as the tri tium pro duc tion and emis sions in the
AP1000 re ac tor.

STA TIS TI CAL ANAL Y SIS
AND DIS CUS SION

Data anal y sis

In terms of tri tium sources, eight re ac tors from
the  op er at ing  PWR  re ac tors  in  the  U.S.  have  been
rec og nized as referenceable re ac tors or pre de ces sors
of AP1000 re ac tors ow ing to the sim i lar ity of the ther -
mal ca pac ity of the re ac tor, av er age lin ear power
(~18.01 kWm–1), fuel clad ding (zir co nium al loy) and
the to tal ac tive vol ume of the core [14]. The pre de ces -
sors have been sorted into two groups, Group 1 with
sec ond ary sources and Group 2 with out sec ond ary
sources. The main in for ma tion on pre de ces sors and
the AP1000 re ac tor has been listed in tab. 3. The ma te -
ri als of the fuel rod clad ding in AP1000 and these pre -
de ces sors are zir co nium al loy. Al though the geo met ric 
con fig u ra tion of the re ac tor core is dif fer ent, the ac tive 
vol umes of the re ac tor core are com pa ra ble and the rel -
a tive dif fer ence is merely around 4.9 %. In ad di tion,
the ma te rial of the sec ond ary source clad ding is dou -
ble en cap su lated stain less steel for AP1000 and these
pre de ces sors if used.

In the study, the his tor i cal data of an nual tri tium
dis charge of the pre de ces sors were col lected [15] and
have been nor mal ized to full power op er a tion by the
re cords of the an nual load ing fac tor of re ac tors [14].
The an nual load ing fac tors of each re ac tor have been
shown in fig. 1. 
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The sta tis ti cal re sults of the his tor i cal tri tium dis -
charge in these op er at ing re ac tors have been shown in
fig. 2. For the re ac tors of group 1, the dis charged tri -
tium orig i nates from the ac ti va tion of bo ric acid and
hy drox ide lith ium, and the po ten tial re lease from fuel
rods. The av er age tri tium dis charge in the re ac tors of
Group 1 is 23.9 TBqy–1 (s = 1.2 TBqy–1) and just ap -

prox i mates the tri tium pro duc tion from the di rect
source (22.3 TBqy–1) by the West ing house TRICAL
code [6]. Com bin ing the o ret i cal anal y sis and the sta -
tis tics, it shows that the tri tium dif fused from the fuel
rods with zir co nium al loy clad ding in deed is so low
qual i ta tively and the in tact fuel rods of the AP1000 re -
ac tor can't be one of the most im por tant or i gins for the
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Ta ble 3. In for ma tion on AP1000 and pre de ces sors

Re ac tor Ther mal ca pac ity [MW] No. of as sem blies Ac tive height [cm] Fuel con fig u ra tion SNS* Dis charge data (unit*year)

AP1000 3415 157 14 17 ´ 17 w/ 2019~2021

Group 1

A 3411 193 12 17 ´ 17 w/o 2000~2019

B 3411 193 12 17 ´ 17 w/o 2001~2019

C 3438 193 12 17 ´ 17 w/o 2001~2011

D 3438 193 12 17 ´ 17 w/o 2001~2011

Group 2

E 3459 193 12 17 ´ 17 w/ 2001~2019

F 3468 193 12 17 ´ 17 w/ 2000~2019

G 3455 193 12 17 ´ 17 w/ 2001~2019

H 3455 193 12 17 ´ 17 w/ 2001~2019

* w/ and w/o de note whether SNS has been loaded in the core or not

Fig ure 1. Re cords of the
an nual av er age load fac tor of
pre de ces sors

Fig ure 2. Dis tri bu tion of
an nual tri tium dis charge in
pre de ces sors



tri tium dis charged into the en vi ron ment. From the per -
spec tive of tri tium pro duc tion, the most dif fer ence be -
tween the pre de ces sors in two groups is whether the
sec ond ary neu tron source as sem blies have been used
in the re ac tor core. The com par i son of av er age tri tium
dis charges be tween re ac tors of group 1 and re ac tors of
group 2 has in di cated the re lease of tri tium from sec -
ond ary sources be cause the av er age tri tium dis charges 
(31.4 TBqy–1) from the re ac tors of group 2 are re mark -
ably higher than that from the re ac tors of group 1. The
quan tity of tri tium re leased from sec ond ary sources
de pends on the ir ra di a tion con di tions, e. g., the lo cal
neu tron flux and ir ra di a tion time of sec ond ary sources
rods in these re ac tors. It proves that the sec ond ary neu -
tron source should be the most im por tant in di rect or i -
gin of the tri tium pro duc tion in the AP1000 re ac tors
and should be con sid ered in the de ter mi na tion of the
tri tium dis charge.

The dif fu sion be hav iors of hy dro gen (tri tium)
through zir co nium and stain less steel are much dif fer -
ent, and some in ves ti ga tors have shown that the per me -
ation of tri tium through zir co nium is or ders of mag ni -
tude lower than in stain less steel [16-18]. Some parts of
tri tium in the pel let ma trix can mi grate to the gap and the 
fuel clad ding sub se quently by a dif fu sion mech a nism.
In com par i son to stain less steel, most of these hy dro gen
at oms can be picked up by the zir co nium and then ex ist
in the form of zir co nium hy dride. It is noted that the sol -
u bil ity of hy dro gen in zir co nium (more than 150 ppm
(parts per mil lion) typ i cally) is much higher than that in
stain less steel (less than 5 ppm) [19]. In ad di tion, the ox -
ide lay ers of zir co nium can also pre vent the fur ther dif -
fu sion of hy dro gen at oms to the pri mary loops [11].

There fore, a large pro por tion of tri tium in the sec ond ary 
neu tron source can pen e trate through the stain less-steel
clad ding, but most tri tium gen er ated in fuel rods can't
al ways pen e trate through the zir co nium clad ding to the
pri mary loops.

Fluc tu a tion of tri tium dis charges

In op er at ing a PWR, tri tium gen er ated in the pri -
mary loops in the re ac tor can be dis charged into the en vi -
ron ment in two ways, i. e. batch re lease and con tin u ous
re lease, and the re spec tive con tri bu tion for tri tium re -
lease is dif fer ent. Tak ing the re ac tor F as an ex am ple, the
quar terly tri tium dis charge of units and the quar ters in
which the over haul took place has also been pre sented in
fig. 2. It shows that the gas eous tri tium dis charges do not
change re mark ably (from 0.24 TBq to 1.85 TBq), but the
liq uid tri tium dis charges fluc tu ated sig nif i cantly and the
lo cal max i mum liq uid dis charge al ways oc curs be fore or
dur ing the pe riod of an over haul pe riod. The quar terly
dis charge of liq uid tri tium with over haul (10-29.4 TBq)
is much higher than that dur ing power op er a tion (around
5 TBq). The av er age liq uid tri tium dis charge from 2006
to 2019 is 29.3 TBqy–1, but the max i mum liq uid tri tium
dis charge reaches 71.0 TBqy–1 in 2007, which is out side
the range of the box plot (13.1 TBqy–1 to 40.4 TBqy–1),
shown in fig. 3. The re mark able fluc tu a tion of tri tium
dis charge can't be re lated to the re lease from fuel or sec -
ond ary sources since the sig nif i cant fail ures of fuel rods
and sec ond ary source rods in the cy cle did n't hap pen. It is 
rea son ably spec u lated that some parts of tri tium gen er -
ated in the pri mary loops dur ing the op er a tion in 2006
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Fig ure 3. Dis tri bu tion of quar terly tri tium dis charges in re ac tor F: (a) Gas eous dis charge, (b) Liq uid dis charge,
and (c) To tal dis charge. # rep re sents the quar ter with the shut down



have been batch re leased be fore the over haul in 2007.
The liq uid batch re lease oc curs com monly dur ing the op -
er a tion of US PWR, but the batch re lease can be well
con trolled if the man age ment of ra dio ac tive effluents has 
been op ti mized lim ited, e. g., set ting the strict lim its of
quar terly and monthly tri tium dis charge.

To re duce the im pact of the liq uid batch dis charge
to some cer tain ex tent, the roll ing av er age of the his tor i -
cal tri tium dis charges in a cal en dar year of the pre de ces -
sors has been an a lyzed when a sig nif i cant out lier is
found with a box plot. The sta tis ti cal re sults of tri tium
dis charges by roll ing av er age are shown in tab. 4.

Op ti mized tri tium pro duc tion
and dis charge

The re lease pro por tion of tri tium has been an a -
lyzed based on the mea sured data in the pre de ces sors
and the cu mu la tive per cent age of the pro por tion of the
liq uid and gas eous re lease of tri tium has been shown in
fig. 4. The pro por tion of liq uid tri tium re lease var ies

from 48 % to 99 %, which has been re mark ably af fected 
by the liq uid batch re lease. The re lease pro por tions with 
two-year roll ing data in these re ac tors are sta bi lized at
88 % for liq uid re lease and 12 % for gas eous re lease re -
spec tively.

Based on the sta tis ti cal anal y sis of the to tal tri -
tium dis charges, the an nual tri tium dis charges in the
pre de ces sors of group 2 are 31.4 TBqy–1 for the
best-es ti mated con di tion (or the ex pected con di tion)
and 45.8 TBqy–1 for the con ser va tive con di tion. The
liq uid and gas eous tri tium dis charges have been sum -
ma rized in tab. 5 and are pro posed as the op ti mized
pro duc tion and dis charge of tri tium in the AP1000 re -
ac tor tak ing into con sid er ation the sim i lar ity be tween
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Ta ble 5. Pro posed pro duc tion and dis charge of tri tium in
the AP1000 re ac tor

Con di tion
Tri tium [TBqy–1]

Pro duc tion Gas eous
dis charge

Liq uid
dis charge

Best-es ti mated 31.4 3.8 27.6

Con ser va tive 45.8 5.5 40.3

Ta ble 4. Re sults of the sta tis tic of max i mum tri tium dis charge

Unit
Av er age [TBqy–1] Max i mum [TBqy–1]

Gas eous Liq uid To tal Gas eous Liq uid To tal

Group 1

A 3.8 18.2 22.0 4.8 32.4 37.1

B 3.0 22.2 25.2 4.8 35.3 39.7

C 2.1 21.5 23.6 2.6 31.8 39.3

D 2.2 22.6 24.8 2.5 35.3 37.0

All 2.8 ± 0.7 21.1 ± 1.7 23.9 ± 1.2 4.8 ± 1.1 35.3 ± 1.6 39.7 ± 1.2

Group 2

E 3.9 26.9 30.8 5.4 36.5 44.0

F 3.9 29.3 33.2 4.6 37.7 41.9

G 2.6 28.8 31.3 3.6 39.1 41.9

H 2.5 27.6 30.1 3.2 37.1 38.8

All 3.2 ± 0.7 28.1 ± 0.9 31.4 ± 1.1 5.4 ± 0.8 39.1 ± 1.0 44.0 ± 1.8

Fig ure 4. Dis tri bu tion of the re lease pro por tion of tri tium in the U.S. PWR: (a) liq uid re lease, and (b) gas eous re lease



pre de ces sors of group 2 and the AP1000 re ac tor. In the 
com par i son of tri tium pro duc tion by the o ret i cal cal cu -
la tion in tab. 1, the re sults are much more re li able since 
they are de rived from di rect sta tis tics of his tor i cal dis -
charge data from sim i lar pre de ces sors and do not use
as sump tions of dif fu sion pro por tion from in di rect
sources. The value of tri tium pro duc tion at the best-es -
ti mated con di tion by the West ing house ap proach has
been val i dated but the part of tri tium gen er ated by the
fuel rod (ter nary fis sion) ac tu ally orig i nates from the
sec ond ary neu tron sources. In com par i son to tri tium
pro duc tion at the best-es ti mated con di tion, the in cre -
ments of the con ser va tive pro duc tion of tri tium in
AP1000 mainly re sult from the man age ment of re -
mark able batch re lease, not from the higher dif fu sion
from fuel rods. In ad di tion, the con ser va tive value of
an nual tri tium dis charge can also be fur ther op ti mized
ac cord ing to the plan ning and man age ment of ra dio ac -
tive liq uid dis charge by fu ture util i ties.

CON CLU SION

In the pa per, the tri tium pro duc tion of the
AP1000 re ac tor by the West ing house ap proach has
been in tro duced and the as sump tions used in the ap -
proach have been re viewed and chal lenged ac cord ing
to ad vances in re search on the dif fu sion of tri tium from 
in di rect sources. The his tor i cal tri tium dis charges in
the referenceable PWR have been col lected and the
sta tis ti cal anal y sis shows that the re lease frac tion of
tri tium from zir co nium al loy is very low and fuel rods
can't be one of the most im por tant or i gins for the tri -
tium in the pri mary loops, but the re lease of tri tium
from sec ond ary sources is sig nif i cant for the AP1000
re ac tor. In ad di tion, it is found that the sig nif i cant fluc -
tu a tions of tri tium dis charges are re mark ably af fected
by liq uid batch re lease, es pe cially be fore or dur ing the
over hauls in the U.S. PWR. Based on the sta tis ti cal re -
sults, one op ti mized tri tium pro duc tion and dis charge
have been pro posed based on the his tor i cal tri tium dis -
charge data from the pre de ces sors with very sim i lar
core de signs of the AP1000 re ac tor. It will help rec og -
nize the tri tium gen er a tion in the pri mary loops and
op ti mize the man age ment of ra dio ac tive dis charges
for the util i ties of the AP1000 re ac tor in the future.
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]i VANG

PROCENA  STVARAWA  I  CUREWA  TRICIJUMA  IZ  REAKTORA  AP1000
NA  OSNOVU  ISTORIJE  PODATAKA  U  SAD  O  CUREWU  IZ  REAKTORA

SA  VODOM  POD  PRITISKOM  

Tokom normalnog rada reaktora sa  vodom  pod  pritiskom,  tricijum  doprinosi  vi{e od
95 % ukupnoj radioaktivnosti svih radionuklida ispu{tenih u ̀ ivotnu sredinu i prepoznat je kao
kqu~ni radionuklid u projektovawu i radu reaktora. U radu je predstavqena proizvodwa tricijuma 
u reaktoru AP1000 vestinghausovskog pristupa i revidirane su frakcije difuzije tricijuma iz
gorivih {ipki po ovom modelu, u saglasnosti sa  napretkom istra`ivawa difuzije tricijuma iz
legura cirkonijuma. Istorije podataka o curewu tricijuma iz prethodnih reaktora sa veoma
sli~nim dizajnom jezgra kao AP1000, prikupqeni su i sortirani. Prema statisti~kim
rezultatima, prose~no curewe tricijuma pribli`no odgovara tricijumu nastalom neutronskom
aktivacijom borne kiseline i litijum hidroksida i pokazuje da se frakcija osloba|awa tricijuma
kroz ko{uqice goriva sa legurom cirkonijuma mo`e zanemariti pri najboqoj proceni stawa.
Osloba|awe tricijuma iz sekundarnih neutronskih izvora potvr|eno je pore|ewem istorije
curewa tricijuma iz prethodnih reaktora sa i bez sekundarnih izvora. Pored toga, ukazano je da na
lokalne maksimalne emisije tricijuma iz ameri~kih reaktora sa vodom pod pritiskom zna~ajno
uti~e koli~ina ispu{tawa te~nosti, posebno pre ili tokom remonta. To poma`e prepoznavawu
stvarawa tricijuma u primarnim petqama i optimizuje upravqawe radioaktivnim emisijama
reaktora AP1000 u budu}nosti.

Kqu~ne re~i: tricijum, curewe, AP1000, reaktor sa vodom pod pritiskom


