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Calculation of the temperature coefficients of reactivity
for VVER-1000 reactor

with Mox fuel using MCNP5-beta code

Dr. Eng. Naser Yasein’

Abstract

The MCNP5-beta Monte Carlo code was used to calculate the reactivity thermal coefficients of the
VVER-1000 reactor.

The calculated value of the reactivity thermal coefficients of the fuel and coolant temperature and
coolant density were -2.39.10° K™, -3.24.10° K™, -4.148.10" K™ respectively .

The results showed good agreements with presently published results previous about VVER-1000
reactor.

Keywords: MCNP5-beta Code, VVVER-1000 reactor, Reactivity, Thermal coefficient.
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10-5x-4.28 | -0.47 |281.57|1.39163|10 -8x3.43| 398 | 125

10-5x-3.56 | -1.18 |280.86|1.39056| 10 -8x3.64 | 423 | 150

10-5x-2.16 | -1.61 |280.43|1.38967|10 -8x3.86 | 448 | 175

10-6x-5.6 | -1.92 |280.12]1.38913|10 -8x4.08| 473 | 200

10-6x-4.4 | -2.04 |280.00]1.38899|10 -8x4.29| 498 | 225

10-5x-1.48 | -2.14 |279.90|1.38888| 10 -8x4.51 | 523 | 250

-2.24 1279.80]1.38851) 10 -8x4.94| 573 | 300

el 3y dayn AV dle il Jalas diad 34
Aohan gl Al 32k Jelidl Ji i sylya A vie
at =-3.24x10-5 k-1 48 caas

iad o) luall e ot Al dadll (e Jaads
Jin B)ha da)d e Al tsagall B da)d Jalae
cdeladl
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Jeliall Ale i) cdlalaa ard G 4dsl8a (11) Jgaad
Jalt 341 ag 84l St VVER-1000
cgalad) agdgll Jlaxinls VVVER-1000 g

VVER- deliall | VVER- deliall | (K)™ Aol Jalaa
@ie 25891000 | hlida 35891000
[71 MCNP5- 281
beta
-2.52x10° -2.39x107° a;
-3.23x10° -3.24x10° @
-4.05x10™ -4.178x10™ @,
-4.35x10™ -4.502x10™* a,

culS Ao @l cdlalae o (11) Jsaall e Lang
Jaas LY llyy ceDleliall (b L s ye Ay il
salyy o055 M Ll ST 25 s Ll Unspme Jelial
Ala) a5 ey Bhall day A aaly) () delainl)
Galay ol daln ) gagi dilaY) sda Al Ade s
el sal
ralalitiaN) 9
4a2al MCNP5-beta asSll sl 1aa 8 aadial
Lzl Glas WVER-1000 J—clidl o 18
VVER-1000 Jeliall ddelill 4] al)
fa ) A lelill A hall el el vl
-4.148x10"K™ 5 -3.24x10° K™ 5 -2.39x10° K™
Lsagall Byl daaly 3580l 3yl dayal il e
t52gal) 23ESY
Lyonad) Ao il 4l cDleladll a8 iy
e 4 L) 2585l 35a0 VVER-1000 Jelial
Jeelaall [7] ampall 8 dysunall SLE oo ual
deay Ao SudSl agddll Jlaainls WVVER-1000
" PN IR TP RN EN L
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o
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Joliall (gagall ABUSY aslis dde i) ol (10) JSl)
VVER-1000
telal) 480K A de L) Jalaad ddas o)) Al 220
o, = —4.178x107*(K°)™

Al A9 Ao il Jalas lua (5Sar Giu Laa
1Y) A e (0W) sl 3)a
o, =+ (5)
il Claal) Ll
a,, =-4.502x107 (K°)™
VVER- Jeliall Lggle Jyoanal 4ol i)
O Bl agle o liys ([7] aasall & 3aill ae 1000
o Aysmenall Lo L) D laa ad (o il Sllia
[Tl s indl 138
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