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Ðàñ÷åò áîðíîãî îòðàâëåíèÿ ôèç. ìîäåëè ðåàêòîðà ÏÈÊ
ñ ëåãêîâîäíûì îòðàæàòåëåì.

(Ðàñ÷åòû êðèò. ñáîðîê ÏÈÊ. ×àñòü 3)

Þ. Â. Ïåòðîâ, À. Í. Åðûêàëîâ, Ë. Ì. Êîòîâà, Ì. Ñ. Îíåãèí

Àííîòàöèÿ

Ïî ïðîãðàììå MCU RFFI ïðîâåäåíû òð¸õìåðíûå ãåòåðîãåííûå ðàñ÷¸òû ôèçè÷åñêîé ìîäåëè
(ÔÌ) ðåàêòîðà ÏÈÊ ñ ëåãêîâîäíûì îòðàæàòåëåì. Êîìïüþòåðíàÿ ìîäåëü âîñïðîèçâîäèëà ãåî-
ìåòðèþ è ìàòåðèàëüíûé ñîñòàâ ÔÌ ñî âñåìè äåòàëÿìè è ïîçâîëÿëà îöåíèâàòü âêëàä â ðåàêòèâ-
íîñòü å¸ ñîñòàâëÿþùèõ. Ðàññ÷èòûâàëàñü ðåàêòèâíîñòü äëÿ èçìåðåííîãî êðèòè÷åñêîãî îêíà
øòîðû ∆Í â çàâèñèìîñòè îò îòðàâëåíèÿ çîíû è ëîâóøêè áîðíîé êèñëîòîé. Äëÿ ñëó÷àÿ âîçäóõà
â ùåëè ìåæäó êîðïóñîì è êîæóõîì ñðåäíåå îòêëîíåíèå ðàñ÷¸òíîé ðåàêòèâíîñòè îò íóëÿ äëÿ
8 òî÷åê ñîñòàâëÿåò: ρ 

I
  = -0,01(12)%. Â êðóãëûõ ñêîáêàõ ñòîèò ñðåäíåêâàäðàòè÷íûé ðàçáðîñ,

êîòîðûé îïðåäåëÿåòñÿ ýêñïåðèìåíòàëüíîé îøèáêîé, çíà÷èòåëüíî ïðåâûøàþùåé ñòàòèñòè÷åñêóþ
îøèáêó ðàñ÷¸òà (0,05%). Äëÿ 12 èçìåðåíèé ïðè íàëè÷èè Gd(NÎ

3
)

3
 â ùåëè: ρ 

II 
  = -0,05(9)%. Âû÷èñ-

ëåíèÿ ñ ïîìîùüþ ïðîãðàììû MCNP-4B ñ áèáëèîòåêîé êîíñòàíò ENDF/BVI äàëè áëèçêèå ðåçóëü-
òàòû. Áûëè âû÷èñëåíû òàêæå çíà÷åíèÿ ðåàêòèâíîñòè øòîðû ïðè å¸ ñáðîñå îò ∆Í äî ∆Í0 = 2,5 ñì.
Ñðåäíåå îòêëîíåíèå îò ýêñïåðèìåíòà ìåíüøå ñðåäíåêâàäðàòè÷íîé îøèáêè ñðàâíåíèÿ (4%).
Òàêèì îáðàçîì, äëÿ H

2
O îòðàæàòåëÿ, êîãäà ýêñïåðèìåíòàëüíûå óñòðîéñòâà â âîäå íå âëèÿþò

íà ðåàêòèâíîñòü, òåîðèÿ õîðîøî îïèñûâàåò ýêñïåðèìåíòàëüíûå äàííûå. Ñëåäóåò ïðîäîëæèòü
ñðàâíåíèå äëÿ ñëó÷àÿ òÿæåëîâîäíîãî îòðàæàòåëÿ ñ ýêñïåðèìåíòàëüíûìè êàíàëàìè.

Áûëè ïðîäåëàíû òàêæå ðàñ÷¸òû Ê   äëÿ áåñêîíå÷íîé ðåø¸òêè áåñêîíå÷íî äëèííûõ êâàäðàò-
íûõ êàññåò ÏÈÊ. Èç íèõ ñëåäóåò, ÷òî ñèëüíî ïîãëîùàþùèå ýëåìåíòû êîíñòðóêöèè (ìåäü ñåðäå÷-
íèêà, ñòàëü îáîëî÷êè è êîæóõîâ êàññåò) ïðèâîäÿò ê çíà÷èòåëüíîé ïîòåðå ðåàêòèâíîñòè (8%). Ïðè
ïåðåõîäå ê áîëåå ñëàáî ïîãëîùàþùèì êîíñòðóêöèîííûì ìàòåðèàëàì ñýêîíîìëåííóþ ðåàêòèâ-
íîñòü ìîæíî èñïîëüçîâàòü íà óâåëè÷åíèå âûãîðàíèÿ è ïîíèæåíèå îáîãàùåíèÿ òîïëèâà.

Abstract

The threedimensial heterogeneous calculations of PIK mock-up with light water reflector were
performed using the code MCU-RFFI. The computer model reproduced the geometry and materials
of mock-up with all pecularities, and allows one estimate the contribution in reactivity of structure units.
We compute the reactivity for the critical window of absorbing shutter ∆Í versus a core and a trap
poisoning with boron acid. For the case of air in the gap between vessel and housing the mean deviation
of computed reactivity from zero for 8 points is ρ 

I
   = -0,01(12)%. In brackets stands the mean squer

scatter, which is determined by experimental error being much higher than statistical error of computations
(0,05%). For the 12 measurements with Gd(NÎ

3
)
3
 in the gap we have: ρ 

II
    = -0,05(9)%. The computations

using the code MCNP-4B with the library ENDF/BVI gives the cloth results. The reactivity of shutter
falling from critical window ∆Í to ∆Í0 = 2,5 cm was also calculated. The mean deviation from experiment
is less than mean squer scatter (4%). Thus, for the Í

2
Î reflector, when the experimental facilities

in water don’t contribute in reactivity, the theory is in good agreement with data. The comparison must
be extanted on the heavy water reflector with experimental channels.

We performe also the calculations of the K   for an infinite lattice of infinite long squer PIK fuel
assemblies. From this calculations follows that strong absorbing structure elements (copper of meat,
steel of gladding and casing) lead to significant reactivity losses (8%). By using a weak absorbing
structure materials the released reactivity one can use for rising the burnup and for the fuel enrichment
reduction.
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Êîíñòðóêöèîííûå è ôèçè÷åñêèå ïàðàìåòðû è òåõíîëîãèÿ
èçãîòîâëåíèÿ òâýëîâ ðåàêòîðà ÏÈÊ

Â. È. Àãååíêîâ , Å. Ã. Áåê, Â. Ñ. Âîëêîâ, Å. À. Ãàðóñîâ,
Â. Ñ. Çâåçäêèí, Ì. È. Èëüÿøèê, Ê. À. Êîíîïëåâ, Ã. Ã. Ïîòîñêàåâ,

Ì. Ã. Ñàìîõèí, Ì. Í. Ñîëîíèí, Â. À. Öèáóëÿ

Àííîòàöèÿ

Â ðàáîòå äàíî îïèñàíèå êîíñòðóêöèè òåïëîâûäåëÿþùåãî ýëåìåíòà (òâýëà) âûñîêîïîòî÷íîãî
èññëåäîâàòåëüñêîãî ðåàêòîðà ÏÈÊ.

Ïðèâåäåíû âåëè÷èíû òåõíîëîãè÷åñêèõ äîïóñêîâ â ïðîöåññå åãî èçãîòîâëåíèÿ.
Ïðîâåäåíî ýêñïåðèìåíòàëüíîå îïðåäåëåíèå îñíîâíûõ ãåîìåòðè÷åñêèõ è ìàòåðèàëüíûõ ïà-

ðàìåòðîâ íåñêîëüêèõ øòàòíûõ ïàðòèé èçãîòîâëåííûõ òâýëîâ. Êàê ñëåäóåò èç ðåçóëüòàòîâ ñòàòè-
ñòè÷åñêîé îáðàáîòêè ýêñïåðèìåíòàëüíûõ äàííûõ, îòêëîíåíèÿ îñíîâíûõ ïàðàìåòðîâ íå âûõîäÿò
çà ïðåäåëû óêàçàííûõ òåõíîëîãè÷åñêèõ äîïóñêîâ è ïîä÷èíÿþòñÿ ñ õîðîøåé òî÷íîñòüþ íîðìàëü-
íûì ðàñïðåäåëåíèÿì.

Abstract

In this work detailed description of high flux PIK reactor fuel elements structure have given. Technology
permissible limits of PIK reactor fuel elements parameters are presented. Geometrical and material
parameters of a few groups of productional fuel elements are measured. In result statistic analysis
of experimental values are showed that possible deviations of a main fuel elements parameters were
be lead into tolerance technological limits and were followed Gauss probability distributions.
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