
2 . N E U T R O N S O U R C E S

2.1. ÒÍ Å I B R -2 PUL SED REA CT O R

In 1998 the program of measurements on the IBR-2 reactor beams continued. The
details of IBR-2 operation are summarized in Table 1. As of 21.12.98, the reactor had
operated for physical experiment the total of 2043 hours in 8 cycles at the power 1.5 M W.

In accordance with the working plan, preventive maintenance of IBR-2 (ÐÌ -98) was
conducted in July-September 1998. The main part of ÐÌ -98 was repairing of gas vacuum
supply lines in the reactor j acket that ensure the necessary level of sodium over the active zone
and are most important from the viewpoint of safety.

The stability of IBR-2 operation increased: the ï ø ï Üåã of emergency shutdowns
reduced to 10 during the total time of 8 cycles. Comparative data illustrating the IBR-2

stability growth are shown in Figs. 1, 2.

The remaining operation resource of IBR-2 is analyzed and its estimated value as of
1.10.98 is given in Table 2. I t is determined by considering the resources of the key elements of
the reactor from the viewpoint of operation safety, including

M ovable refl ector (ÐÎ -2R) : m echani cal and radiat i on resour ces

~

F uel el em ents, T V E L s (burn ing depth)

~

R eactor j ack et (radi at i on and therm ocycli c resources)

~

Cool ing sodium system (resou rce exh au st date is t he year 20 13)

~

Control and emergency system, SUZ (beginning from 1994 its resource is determined
in regular technical inspections for à time of 2 years. The present sanctioned period of
operation is till 1.11.99 ã.).

~

As it can be seen from Table 2 the first to exhaust is the mechanical resource of the
movable refl ector.

T able 3 i l lust r ates var i ant 3 of the use of the I BR -2 rem ain ing resource.

Beginning f r om 1999 the reactor oper ates in 8 cycles (2000 h ou rs/year) at W = 1.5 M W

I n the year 2002 the ÐÎ -2R resource exhausts
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Âó the year 2002 (i ncl usive) à new m ovable refl ect or , ÐÎ -Ç, is m anuf actured under
ausp ices of the I BR -2 m odern izat ion pr oj ect

In the year 2003 the existing movable reflector ÐÎ -2R is replaced by the new movable
refl ector ÐÎ -3 and the IBR-2 reactor continues to operate at W= 1.5 M W for another
3 years till the resource expiration date of the fuel elements (TVELs) and the reactor
j acket .

T he repor ted new app r oach t o the real izat i on of t he I B R -2 reacto r m odern izat ion

pr oj ect i s elabor ated account ing for est im ated f in ancial si t uat ion in JI N R at p resent and in the
nearest years and m ak es i t possib le t o

• Ex tend the f i r st stage of t he m odern izat i on pr oj ect (design ing and m an ufactur ing o f

new equ ipm ent) t i l l the year 2006.

• R educe requ i red annual f inancing to 500-600 k $/year .

In 1998 financing on the proj ect was practically absent (see Table 4) and as à result, ï î
scheduled modernization works were conducted.

NIK IET modified the structure of the methane-helium chamber of the cryogenic
moderator (ÑÌ ), which was necessary after 1997 unsuccessful plant tests. Some elements of
the camera were manufactured anew.

In 1998, the main investigations of the IBR-2 reactor were conducted using standard
techniques of monitoring reactor power noises and axial vibrations of the movable refl ectors
in each reactor cycle. There were investigated absolute deviations and spectral characteristics
of noises. The main attention was given to comparative characteristics of the reactor ï î âåç
state following the transition from 2 M W to à lower reactor power of 1.5 MW. Table 5
summarises some characteristics of reactor noises following the change in the average reactor
power.

The Tables below show that after transition to à reduced power at à sodium
consumption of 90 m~/hour the reactor noises state has considerably improved. For example,

uncontrollable power oscillations decreased, in average, by à factor of 1.75. The axial
vibrations of the refl ectors reduced by 16 to 29 %. Phase oscillations remained on nearly the
çàë å level . Such changes in reactor noises are ø agreement with previous investigations whose
results show that as the power decreases below 1.55 MW uncontrollable fl uctuations of
reactivity and correspondingly, energy oscillations in power pulses essentially decrease.
Actually, at powers lower than 1.03 M W only mechanical vibrations of the movable refl ectors
and in part, sodium fl ow through the active zone, contribute to reactor noises. The latter
component of noises affects the power at frequencies less than 0.3 Hz. At the power 1.5 M W
fl uctuations at frequencies higher than 1 Hz also depend on sodium consumption.
Investigations show that during the 1997-1998 campaign absolute oscillations of noises slightly
change in time while their spectral composition depends on the duration of reactor operation.
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Table 4

P ayments to outsi de or ganizati ons ø k $ for 1998 (as of 1.12.98)

Bud~et Nonbud~et sources
plan Fact

Exploi tation 100 15 .9 3.22

M odernizat ion 1276 32.25 12 .9

Tab l e 5

M ean square (à) and maximal (Ë) vibrations of M M R (Õ), AM R (Õ), power oscillations (Q) and
torsion vibrations of the refl ectors ((p) for the reactor operation modes at 2 M W and 1.5 M W at à

sodium consumption in the first contour of 90 ï ÐËþ ï ã. The last column shows relative
vibration/oscillation changes

2.2 . T H E I R E N P R O J E C T

The nroiect status. Following the recommendations of the JIN R Plenipotentiary
Committee (M arch 1993) the JINR Directorate adopted the decision, approved at the 76th
Session of the JIN R Scientific Council June 1994), to construct the new modern source of
resonance neutrons for investigations in fundamental and applied nuclear physics. The
completion date (physical startup date) was the end of 1997. The IBR-30 analogous scheme,
i .å., the combination of à powerful linear electron accelerator and à subcritical multiplying
target, was chosen for the new neutron source. The new IREN facility will permit the neutron
energy resolution to Úå increased by an order of magnitude at à double increase in luminosity.

In 1998, financing of the work on the IREN proj ect was lower than in 1997 and only
extreme efforts of the proj ect management made it possible for the proj ect to survive. The
problem of the IREN proj ect implementation was re-examined in detail at the 84'" session of
the JINR Scientific Council . I t was strongly recommended to accelerate the creation of IREN .
As À result, the IREN completion date will be, at best, the end of the year 2001 on the
condition of complete financing in the period 1999 - 2001. The IBR-30 shutdown and
disassembly is respectively delayed till the middle of the year 2000.
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