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The TRIGA 2000 re ac tor Bandung is pro posed to con vert from rod-type fuel to plate-type
fuel be cause there are no man u fac tur ers in the world that still pro duce rod-type fuel. Cal cu -
lat ing the safety pa ram e ters and their re li abil ity re lated to re ac tor op er a tion has be come an
im por tant thing to do. The ob jec tive of this study was to per form the re ac tor tran sient cal cu -
la tion of TRIGA 2000 that uses plate-type fuel. The re ac tor core mod i fi ca tion is based on the
ca pa bil ity of the ex ist ing pri mary cool ant sys tem, with out chang ing its flow rates. Ther -
mal-hy drau lics cal cu la tions re lated to re ac tiv ity in ser tion ac ci dent and loss of flow ac ci dent
were an a lyzed us ing EUREKA2/RR, MTR-DYN, and RELAP5 codes. The cho sen loss of
flow ac ci dent sce nario is a de crease in flow caused by a sud den stop of the pump power sup ply,
while re ac tiv ity in ser tion ac ci dent is con ducted by the with drawal of con trol rods with max i -
mum re ac tiv ity in ser tion of 32.33 × 10–5 s–1. The cal cu lated pa ram e ters are re ac tiv ity, re ac tor
power, and tem per a ture of the cool ant, clad ding, and fuel in the hot test chan nel po si tion. In
gen eral, from a safety point of view, those com puter codes were ca pa ble of per form ing the
tran sient cal cu la tions with ap pro pri ate re sults. Based on the cal cu la tion re sults, dur ing the
tran sient con di tion of both re ac tiv ity in ser tion ac ci dent and loss of flow ac ci dent sce nario, the
re ac tor op er a tion safety pa ram e ters do not ex ceed the al low able safety limit.
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IN TRO DUC TION

The TRIGA MARK 2000 re ac tor Bandung
(TRIGA 2000) has been op er ated since 1964 us ing
rod-type fuel pro duced by Gen eral Atomic USA.  Cur -
rently, this rod-type fuel is no lon ger be ing pro duced,
so core con ver sion to fa cil i tate chang ing fuel to
plate-type fuel be comes im por tant  [1, 2]. To con vert
the core, it is nec es sary to re place the core sup port so
that plate-type fuel can be used in TRIGA 2000 core.
The fuel el e ment to be used is U3Si2-Al with 19.7 %
en riched ura nium and 2.96 gcm–3 ura nium den sity.
This silicide fuel is cur rently used in the RSG-GAS
multi-pur pose re ac tor and to gether with its con trol el e -
ments is pro duced lo cally by PT. Industri Nuklir In do -
ne sia (INUKI). The neutronic cal cu la tions and core
fuel man age ment have been car ried out in this core
con ver sion. Based on the re sults of neutronic cal cu la -
tions, the plate-type fuel can be used in the TRIGA
2000 re ac tor [3-5].

Along with those neutronic cal cu la tions, some
ther mal-hy drau lic cal cu la tion re lated to the safety of
this con ver sion is re quired [6, 7]. Re ac tor ther mal-hy -

drau lic cal cu la tion is very im por tant for re ac tor safety,
and it is nec es sary to use var i ous nu mer i cal sim u la tion
codes as a solver to this cal cu la tion [8, 9]. Based on the
ear lier study, it is rec om mended that core cool ant flow
need to be mod i fied from up ward nat u ral cir cu la tion to
down ward forced cir cu la tion. Fur ther more, the re ac tor
core will be con verted with out chang ing the pri mary
cool ant flow rates. It is due to the ex ist ing pri mary cool -
ant pump ca pa bil ity [10]. So, re ac tor ther mal power is
de ter mined to be 1 MW.

As part of li cens ing the TRIGA MARK 2000
core con ver sion, safety anal y sis on re ac tiv ity in ser tion 
ac ci dent (RIA) and loss of flow ac ci dent (LOFA)
which are pos tu lated to oc cur in the re ac tor is needed
as part of safety anal y sis re port doc u ments. Ther mal
hy drau lic anal y sis con ducted us ing sev eral com puter
codes is of ten used to eval u ate the safety of re ac tor op -
er a tion. To achieve this pur pose, a cal cu la tion of RIA
and LOFA sce nar ios by us ing some nu mer i cal sim u la -
tion codes is nec es sary [11, 12]. Var i ous com puter
codes have been fre quently used to cal cu late core pa -
ram e ters dur ing steady-state and tran sient op er a tion
ei ther in re search re ac tors or nu clear power plants.

The RIA could be an a lyzed us ing the MTR-DYN
code [11], which is a cou pled neutronic and ther mal-hy -
drau lic code that has been de vel oped for tran sient cal -
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cu la tion when there are some dis tur bances re lated to re -
ac tiv ity that oc curred on a re search re ac tor. Mean while,
the EUREKA2/RR code is also ca pa ble of cal cu lat ing
the tran sients be hav ior of RIA [12, 13]. Fur ther more,
LOFA could also be an a lyzed us ing EUREKA2/RR by
add ing a by pass flow model [14]. On the other hand, the 
RELAP5 code [15] is also widely used to cal cu late the
tran sient be hav ior of the light wa ter re ac tor cool ing sys -
tem, in clud ing the ther mal-hy drau lic char ac ter is tics of
the re search re ac tor [16].

The ob jec tive of this study is to cal cu late tran sient
pa ram e ters of re ac tor that con verted to use plate-type fuel.
The RIA is cal cu lated us ing both EUREKA2/RR and
MTR-DYN. Mean while, the LOFA sce nario is car ried out 
us ing EUREKA2/RR and RELAP5 codes. The cal cu lated 
pa ram e ters con sist of re ac tiv ity, re ac tor power, and tem -
per a ture of the cool ant, clad ding, and fuel at the hot test
chan nel po si tions. Those pa ram e ters are im por tant to cal -
cu late to en sure the safety of re ac tor op er a tion.

RE AC TOR CORE DE SCRIP TION

The TRIGA 2000 is an open-type re search re ac -
tor in which the core is sur rounded by a graph ite re -
flec tor.  In the con ver sion core, us ing the plate-type
fuel, the equi lib rium core uses 16 stan dard el e ments
(FE) and 4 con trol fuel el e ments (CE) with 4 classes of
fuel burn up as shown in fig. 1. 

The cen ter of the core is used as cen tral ir ra di a -
tion po si tion (CIP), while ir ra di a tion po si tion (IP) is
on the edge of the core. The fuel el e ment con sists of 21
fuel plates and each fuel plate con sists of an AlMg2

frame sheet and two cover sheets with the same ma te -
rial, which en close the U3Si2-Al dis persed fuel meat
plate. The con trol el e ment con sists of 15 fuel plates
and has the same ex ter nal cross-sec tion di men sions as
the fuel el e ment. Two of the three fuel el e ment plates
were re placed with alu mi num plates. The ab sorber
con sists of two Ag-In-Cd blades coated with stain less
steel (ma te rial 1.4541, same as SS321). The shape and
spec i fi ca tion of plate-type fuel el e ments are shown in
tab. 1 and fig. 2.

The TRIGA 2000 has two pri mary cool ing
pumps for re mov ing the heat from the pri mary cool ant
sys tem to the sec ond ary cool ant sys tem [17, 18]. In
con vert ing the re ac tor core, a nat u ral cir cu la tion flap
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Fig ure 1. The equi lib rium core con fig u ra tion [3]
Note: IP = Ir ra di a tion po si tion, CIP = Cen tral ir ra di a tion positit

Ta ble 1. Fuel el e ment spec i fi ca tions

No De sign pa ram e ter Val ues

1 Ura nium fuel meat

Width [mm] 62.75

Length [mm] 600.00

2 Length of fuel plate [mm] 625.00

3 Width of cool ing chan nel [mm] 67.10

Gap [mm] 2.557



will be in stalled in the core cool ing sys tem. At nor mal
op er a tion, the core cool ant flow is in a down ward di -
rec tion.

METH OD OL OGY

Steady-state cal cu la tion

In gen eral, to cal cu late RIA and LOFA tran sient,
there are two steps in the cal cu la tion pro cess, the cal -
cu la tion for steady-state and tran sient con di tions. Re -
lated to the safety as pect, the cal cu la tion is fo cused on
the ther mal-hy drau lic pa ram e ter of the hot test chan nel
in the core. Fur ther more, this cal cu la tion uses the in put 
data shown in tab. 2. Fig ure 3 is a sche matic chart of
the used meth od ol ogy in the cal cu la tions.

The first step of the cal cu la tion is de ter min ing the
steady-state pa ram e ters as an ini tial con di tion prior to the
tran sient mod el ing. The steady-state benchmarking is
cal cu lated by the COOLOD-N2 code. This code has
been well ver i fied to an a lyze steady-state ther mal-hy -
drau lic of re search re ac tor [19, 20].

The next step is to per form RIA cal cu la tion us ing 
EUREKA2/RR and MTR-DYN codes [11]. Mean -
while, ther mal hy drau lics of LOFA is cal cu lated by
EUREKA2/RR and RELAP5.

The MTR-DYN is a 3-D model of cou pled
neutronic, and ther mal-hy drau lic code used to cal cu -
late RIA. The re ac tiv ity ad di tion to trig ger ing a crit i -
cal ity tran sient is sim u lated by per tur ba tion in a
neutronic cal cu la tion, which is very ac cu rate for large
re ac tiv ity ad di tion like in con trol rod with drawal
events. There fore, the user is re spon si ble for pre par ing 
neu tron cross-sec tion data for both ini tial and per -
turbed con di tions. The mac ro scopic cross-sec tion of
core ma te ri als was gen er ated us ing WIMSD/5 code
[21], ENDF/B.VII.1 li brary and it col lapsed its 69
groups of neu tron en ergy into 4 neu tron en ergy
groups. Cou pled neu tron-dy nam ics and ther mal-hy -
drau lics mod ules could give the best es ti ma tion in the
tem per a ture of the fuel, clad ding, and the cool ant [22,
23]. Fig ure 4 shows the cal cu la tion di a gram of the
MTR-DYN code.

The EUREKA2/RR is a cou pled point ki netic,
neutronic, and ther mal-hy drau lics code that was de -
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Fig ure 2. The plate-type fuel el e ment [3]

Ta ble 2. In put data of op er at ing pa ram e ter
for cal cu la tion

Op er at ing con di tion Value

1 Ther mal re ac tor power [MW] 1.00

2 Pri mary cool ant mass-flow rate [kgs–1] 50.0

3 Flowrate passes through the ac tive core [%] 84.0

4 In let cool ant tem per a ture to the core [°C] 35.0

5 In let cool ant pres sure to the core [MPa] 0.158

Fig ure 3. Sche matic of steady-state and tran sient
cal cu la tion

Fig ure 4.  Flow chart di a gram for MTR-DYN



vel oped by JAEA Ja pan. It can be used to cal cu late the
re ac tiv ity ac ci dent on re search re ac tors. The code was
mod i fied by add ing a heat trans fer pack age for re -
search re ac tors, and this code is suit able for a sys tem
that op er ates with low tem per a ture and pres sure. In
EUREKA2/RR, the mod el ing of the core con sists of
the up per ple num, bot tom ple num, stan dard fuel el e -
ment, and con trol el e ment. The core model was di -
vided into 4 chan nels re gions, with one of the chan nels 
in the hot test chan nel po si tion.  In the LOFA model, a
by pass node is added to sim u late the model of nat u ral
cir cu la tion in case of re verse flow cur rent di rec tion as
shown in fig. 5.

The RELAP5 is also a com puter code widely used
to sim u late a light wa ter re ac tor for ther mal-hy drau lic
anal y sis, in ter ac tions of a con trol sys tem, and trans port

of flu ids. This code was de vel oped by the IDAHO
Na tional En gi neer ing Lab o ra tory (INEL) in the USA. 
Fur ther more, the In no va tive Sys tem Soft ware (ISS) de -
vel oped this code as RELAP/SCDAPSIM/Mod3.4 [15].
In this code, for this study, the re ac tor core was mod eled
into a hot and av er age chan nel, with a time-de pend ent
vol ume as a model of wa ter above the re ac tor core, and
wa ter be low the re ac tor core is rep re sented as the heat
sink as shown in fig. 6. 

Re ac tiv ity in ser tion ac ci dent

The RIA is car ried out by with draw ing the con -
trol rod con tin u ously, with a max i mum re ac tiv ity in -
ser tion rate of 32.3 × 10–5 s–1. The re ac tor will shut
down when the lin ear power com ing from the neu tron
flux de tec tor ex ceeds 118 % of the nom i nal power. The 
re ac tiv ity in ser tion tran sient is car ried out at 1 MW ini -
tial power, the core is cooled with a forced con vec tion
model with an in let cool ant tem per a ture of 35 °C.

Loss of flow ac ci dent sce nario

The LOFA sce nario is pos tu lated as a de crease in 
flow caused by a sud den stop in the cool ant pump
power sup ply. There fore, the re ac tor must be pro tected 
against the LOFA. The re ac tor pro tec tion sys tem
(RPS) ini ti ates by send ing a Scram sig nal to the re ac tor 
when the pri mary cool ant flow rate reaches 85 % of its
nor mal value of 50 kgs–1, and the de lay time for re ac tor 
Scram is 0.5 sec onds. The Scram means that the re ac -
tor is shut down by drop ping the con trol el e ments into
the core. Dur ing the LOFA tran sient, the re sid ual cool -
ant flow rate de creases rap idly, in which the downflow 
of the pri mary cool ing sys tem only takes 9.0 sec onds
[14, 17].

RE SULT AND DIS CUS SION 

Re sult of steady-state con di tion

The pur pose of cal cu lat ing the steady state is to
know the pa ram e ters on the ini tial state of the re ac tor
which op er ates un der nor mal con di tions. The cal cu la -
tion re sults of steady-state pa ram e ters us ing var i ous
codes are shown in tab. 3. It shows a good agree ment
be tween all codes used in cal cu lat ing cool ant ve loc ity,
heat flux, and tem per a ture of clad ding and fuel. The
high est dif fer ence of 5.6 % oc curs in the out let cool ant
tem per a ture be tween EUREKA2/RR and MTR-DYN
code. All codes were used to give con sis tent re sults for 
steady-state cal cu la tion, and all pa ram e ters are still
within the lim its of the safety of the re ac tor in nor mal
op er a tion.
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Fig ure 5.  Anal y sis model for EUREKA2/RR

Fig ure 6.  Nodalization for RELAP5



Re sult of RIA tran sient

The RIA cal cu la tion is very im por tant to be an a -
lyzed as a de sign ba sis ac ci dent for TRIGA 2000, es pe -
cially in terms of con vert ing it to use plate-type fuel. In
this study, it was per formed us ing both MTR-DYN and
EUREKA2/RR codes. The cal cu la tion was started as
re ac tiv ity in ser tion oc cur ring in the re ac tor at ini tial
power of 1 MW. In RIA tran sient, the re ac tor power is
de pend ent on core re ac tiv ity, as well as feed back re ac -
tiv ity. So, a change in re ac tor power is af fected by a
change in core re ac tiv ity. The re sults of tran sient core
power cal cu la tion are shown in fig. 7. As shown in this
fig ure, the max i mum power gen er ated by MTR-DYN is 
1.22 MW which is achieved af ter 4.31 sec onds. Mean -
while, based on the cal cu la tion by the EUREKA2/RR,
the max i mum power of 1.22 MW is achieved af ter 4.40
sec onds. A com par i son of peak time and peak power
be tween MTR-DYN and EUREKA2/RR codes shows
that ther were no sig nif i cant dif fer ences.

The max i mum tem per a tures of fuel and clad ding
are shown in figs. 8 and 9. The cal cu lated max i mum fuel
tem per a ture from EUREKA2/RR and MTR-DYN is
64.33 °C and 62.92 °C, re spec tively.  Fur ther more, max i -
mum clad ding tem per a tures are 63.65 °C and 62.79 °C,
re spec tively. So, the max i mum tem per a ture of this tran -
sient is still in good agree ment and con sis tent with the re -
sults of EUREKA2/RR and MTR-DYN.

As we know, the max i mum tem per a ture is rep re -
sented by the out let cool ing flow. This is the tem per a -
ture at which the max i mum is reached along with the
ax ial flow. The out let cool ant flow tem per a ture pro file
dur ing the RIA tran sient is shown in fig. 10. This fig -
ure shows a small dif fer ence of 1.1 °C at the be gin ning
of tran sient (steady-state cal cu la tion), but the curve
pat tern of EUREKA2/RR with MTR-DYN  con firms
a good agree ment.

Cal cu lated max i mum tem per a tures of cool ant,
clad ding, and fuel are shown in tab. 4. The max i mum
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Tabel 3. Op er at ing pa ram e ter of steadystate

Hot test chan nel COOLOD-N2 EUREKA2/RR RELAP5 MTR-DYN

Cool ant ve loc ity [cms–1] 65.37 69.09 69.20 69

Fuel tem per a ture [°C] 57.72 56.40 57.70 58.04

Sat u ra tion tem per a ture, TSAT [°C] 113.12 115.67 114.16 114

On set nucleat boil ing tem per a ture, T*ONB [°C] 116.38 117.62* 116.12* 115.96*

Clad ding tem per a ture, [°C] 57.42 55.60 56.97 57.94

Out let cool ant tem per a ture [°C] 43.04 43.71 43.80 43.08

DNBR** 5.37 7.96 6.15 –

Heat flux [Wm–2] 83517 83273 83482 83840

* TONB is cal cu lated by Bergles-Rohsenow corelation; ** DNBR – De par ture from Nu cle ate Boil ing Ratio

Fig ure 7. Re ac tor power pro file dur ing RIA tran sient Fig ure 8. Max i mum fuel tem per a ture pro file dur ing RIA 
tran sient

Fig ure 9.  Max i mum clad ding tem per a ture pro file
dur ing RIA tran sient



dif fer ence be tween EUREKA2/RR and MTR-DYN
cal cu la tions is 2.19 %. Based on tab. 4, there is no boil -
ing in the re ac tor cool ant be cause the max i mum tem -
per a ture of the cool ant is still be low the boil ing tem per -
a ture. The max i mum tem per a ture of fuel and clad ding
is 64.33 °C and 63.65 °C, re spec tively, on EUREKA2
/RR, which is still be low the fuel and clad ding melt ing
points of 200 °C and 600 °C. These re sults in di cate that
re ac tor op er a tion due to RIA is still within safety lim its.

Re sult of LOFA tran sient

The re ac tor power cal cu la tion is also per formed in
the LOFA tran sient, the Scram trig gered as pri mary cool ant
flow rate reaches 85 % af ter 0.8 seconds. As de picted in fig.

11, the curve pat tern of re ac tor power shows the
EUREKA2/RR is in good agree ment with the RELAP5.

Fig ures 12 and 13 show the re sults of tem per a ture
tran sient of fuel and clad ding re spec tively. In those fig -
ures, the tem per a ture be tween the fuel and the clad ding is 
slightly dif fer ent. Peak tem per a tures oc cur ring just af ter
the be gin ning of the tran sient due to the cool ant flow rate
de creas ing rap idly. Fuel and clad ding tem per a ture reach
58.97 °C and 58.74 °C on EUREKA2/RR. Mean while,
the fuel and clad ding tem per a tures reach 61.48 °C and
60.64 °C on RELAP5. The Scram of the re ac tor causes
the tem per a ture to de crease. Oth er wise, cool ant flow de -
creases rap idly, while clad ding tem per a ture in creases for
a mo ment. Fur ther more, the re sid ual de cay heat is cooled 
by nat u ral con vec tion.

The out let cool ant tem per a ture dur ing LOFA tran -
sient is shown in fig. 14. This fig ure shows that by de -
creas ing the out let cool ant tem per a ture, the dif fer ence at
a max i mum tem per a ture be tween the EUREKA2/RR
and RELAP5 is 0.4 °C. The dif fer ence in the tran sient
curve from these two codes is caused by sev eral rea sons
such as nodalization ef fect, nu mer i cal so lu tion, and ini -
tial con di tions, but a de crease in the tem per a ture curve
in di cates the con sis tent trend of the two codes.
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Ta ble. 4. Max i mum tem per a ture of cool ant,
clad ding, and fuel el e ment

Pa ram e ters EUREKA2/RR MTR-DYN
Dif fer ence

[%]

Fuel
tem per a ture [°C] 64.33 62.92 2.19

Clad ding
tem per a ture [°C] 63.65 62.79 1.35

Cool ant
tem per a ture [°C] 45.76 44.93 1.81

Fig ure 10. Out let cool ant flow tem per a ture
dur ing the RIA tran sient

Fig ure 11.  Power pro file dur ing LOFA tran sient

Fig ure 12. Max i mum fuel tem per a ture pro file
dur ing LOFA tran sient

Fig ure 13. Max i mum clad ding tem per a ture pro file
dur ing LOFA tran sient



The max i mum tem per a ture at the hot test chan nel 
un der LOFA tran sient could be seen in tab. 5. The
max i mum dif fer ence be tween EUREKA2/RR and
RELAP5 is 4.0 %. There is no boil ing on the hot test
chan nel po si tion, in which the cool ant tem per a ture and 
clad ding tem per a tures are far be low the tem per a ture of 
on set nu cle ate boil ing of 116.12 °C or even the sat u ra -
tion tem per a ture of 114.16 °C.  In other words, dam age 
in the fuel el e ments caused by the melt ing of fuel clad -
ding could be avoided.

Based on the con sis tency of the re sults from
RELAP5, EUREKA2/RR, and MTR-DYN codes, the
tran sient state for both RIA and LOFA sce nar ios is val -
i dated to be within the safety mar gin on TRIGA 2000. 
It shows an ap pro pri ate tran sient pat tern, as well as a
good agree ment for all pa ram e ters of re ac tor power,
clad ding tem per a ture, fuel tem per a ture, and cool ant
tem per a tures.  In gen eral, at 1 MW power and mass
flow rate of 50.0 kgs–1, the cal cu la tion re sults show
that re ac tor op er a tion re gard ing the core mod i fi ca tion
to fa cil i tate its con ver sion to plate-type fuel was en -
sured within the safety lim its.

CON CLU SION

The RIA has been cal cu lated by com par ing the
re sult of EUREKA2/RR with MTR-DYN and the
LOFA has been com pared be tween EUREKA2/RR
and RELAP5. Re gard ing the mod i fi ca tion of the re ac -
tor core, us ing a plate-type of U3Si2-Al silicide fuel,
from the safety point of view, all men tioned codes
were ca pa ble of per form ing the tran sient cal cu la tions

with ap pro pri ate re sults. In gen eral, the dif fer ences in
the re sult from those codes are caused by sev eral rea -
sons such as nodalization ef fect, and nu mer i cal so lu -
tion. The re ac tor is safely op er ated at 1 MW ther mal
power and 50 kgs–1 mass flow rate us ing the pri mary
cool ant pump. The cal cu la tion re sults showed that the
tran sient state of both LOFA and RIA does not ex ceed
the al low able safety lim its.
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Sukmanto DIBJO, Surijan PINEM, Surip VIDODO

PRORA^UN  PRELAZNIH  STAWA  REAKTORA  TRIGA  2000
SA  GORIVOM  U  VIDU  PLO^A  KORI[]EWEM  RELAP5, 

EUREKA2/RR  I  MTR-DYN PROGRAMA

Kako u svetu nema proizvo|a~a koji jo{ uvek proizvode gorivo u vidu {ipke, predlo`eno  je 
da se reaktor TRIGA 2000 Bandung sa gorivnom {ipkom prevede u reaktor sa gorivom u vidu plo~e.
Prora~un sigurnosnih parametara i wihove pouzdanosti u vezi sa radom reaktora postao je va`an
zadatak. Ciq ovog rada je da se prora~unaju prelazna stawa reaktora TRIGA 2000 koji koristi gorivo
u vidu plo~e. Modifikacija jezgra reaktora zasnovana je na mogu}nostima postoje}eg sistema
primarnog hladioca, bez promene wegove brzine protoka. Termohidrauli~ki prora~uni koji se
odnose na akcidente uno{ewa reaktivnosti i gubitka protoka analizirani su kori{}ewem kodova
EUREKA2/RR, MTR-DYN i RELAP5. Odabrani sce nario akcidenta gubitka protoka je opadaju}i
protok hladioca izazvan iznenadnim prekidom napajawa pumpe, dok akcident unete reaktivnosti
nastaje  izvla~ewem kontrolnih {ipki sa maksimalnom unetom reaktivno{}u od 32,33×10–5 s–1.
Ra~unati su parametri reaktivnosti, snage reaktora i tem per a ture rashladne te~nosti, ko{uqice
goriva i goriva u polo`aju najtoplijeg kanala. U pogledu sigurnosti, ovi ra~unarski kodovi bili su
sposobni da izvr{e tranzicione prora~une sa odgovaraju}im rezultatima. Na osnovu prora~una,
tokom prelaznog stawa usled akcidenata uno{ewa reaktivnosti i scenarija gubitka protoka,
parametri rada reaktora ne prelaze dozvoqenu granicu sigurnosti. 

Kqu~ne re~i: reaktor TRIGA 2000, plo~asto gorivo, prora~un prelaznih stawa, sigurnost rada


