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A~HaM~Ka ~MnynbcHoro peaKTopa B 6onbwo~ cTeneH~ onpeAenReTCR 
MO~HOCTHO~ o6paTHO~ CBR3b~.HenocpeACTBeHHOe 3KCnep~MeHTanbHOe 

onpeAeneH~e aMnn~TYAHO-$a30BO~ 4aCTOTHO~ xapaKTep~CT~K~ /A$X/ 
MO~HOCTHO~ o6paTHO~ CBR3~ peaKTOpa nyTeM OC~~nnR~~~ peaKT~B
HOCT~ 3aTPYAHeHO. HaMHOro npo~e B~BOA~Tb peaKTOP Ha CTa6~nbH~~ 

ypoBeHb MO~HOCT~ ~ 6biCTpO ~3MeHRTb ypoBeHb peaKT~BHOCT~ C no
M~b~ wTaTHoro opraHa ynpasneH~R, per~CTP~PYR B03H~Kan~~~ 

np~ 3TOM nepeXOAH~~ npo~ecc MO~HOCT~ peaKTOpa, 3aTeM, o6pa6aT~
BaR nepeXOAH~~ npo~ecc, B~4~CnRTb A$X o6paTHO~ CBR3~, ~cnonb3YR 
ypasHeH~R K~HeT~K~ ~ $ypbe-npeo6pa3oBaH~e. 

3TOT MeTOA, KOTOP!I~zfan xopow~e pe3ynbTaTbl np~ Bbl4~cneH~~ 
A!IJX peaKTopa H6P-30 • , ~ 6btn ~cnonb30BaH AnR Bbl4~cneH~R A<!>X 
MO~HOCTHO~ o6paTHO~ CBR3~ peaKTOpa H6P-2 Ha nepBOM 3Tane ero 
3HepreT~4eCKoro nycKa B 1982 r. 

H3MeHeH~e ypoBHR peaKT~BHOCT~ ocy~ecTBnRnocb nyTeM cMe~~H~R 
opraHa ynpasneH~R c~cTeM~ ynpasneH~R ~ 3a~~T~. 06~4HO oHo 
ocy~ecTBnRnocb c noMO~b~ KOMneHc~py~~ero opraHa /KO/, o6ecne-
4~Ban~ero Ha~6onee 6~cTpoe ~3MeHeH~e peaKT~BHOCT~ no cpasHeH~~ 
c APYr~M~ opraHaM~, a ~HorAa - c noMO~b~ npoMe~yT04Horo pery
nRTopa /nP/. PeaKT~BHOCTb ~3MeHRnacb Ha TaKyn sen~4~HY, 4T06bt 
Ha~60nbWee OTKnOHeH~e MO~HOCT~ B nepeXOAHOM npo~ecce COCTaBnRnO 
M~H~~ 5u~ Ha4anbHoro ypoBHR MO~HocT~. lMe~eH~e opraHa ynpasne
H~R np0~3BOA~nOCb B 30He n~He~HO~ 3aB~C~MOCT~ ero peaKT~BHOCT~ 
OT CMe~eH~R. 

3Kcnep~MeHT~ npOBOA~n~Cb np~ pa3n~4H~X ypOBHRX MO~HOCT~ pe
aKTOpa /oT 10 KBT AO 2 MBT/ ~ pa3n~4H~x pacxoAax TennoHoc~TenR 
/HOM~HanbHOM, 70% ~ 40% OT HOM~HanbHOro/ np~ 4aCTOTe 25 ~Mnynb
COB MO~HOCT~ B CCKYHAY· Per~CTp~posanacb B~AenReMaR B Te4eH~e 
KamAoro ~Mnynbca 3Hepr~R E /s OTHOC~TenbH~x eA~H~~ax/. B Ka~ oM 
3KCnep~MeHTe per~cTp~posanOCb 8-10 T~CR4 ~MnynbCOB, B TOM 
4~Cne OKOnO ABYX T~CR4 - AO ~3MeHeH~R peaKT~BHOCT~. 3aMepRn :b 
MO~HOCTb peaKTopa P0 AO ~3MeHeH~R peaKT~BHOCT~. Ha p~c. 1 now -
3aHa 4aCTb 3aper~cTp~pOBaHHO~ nocneAOBaTenbHOCT~ ~MnynbCOB ~ ~-
HOCT~ AnR OAHOrO ~3 3KCnep~MeHTOB. 

06pa60TKa 3aper~CTp~poBaHHO~ nocneAOBaTenbHOCT~ ~MnynbCOB 
MO~HOCT~ 3aKn~4anacb B cneAy~~eM. AnR ynpo~eH~R pac4eToB npv. 
H~ManOCb, 4TO BCR 3Hepr~R E, BbiAenReMaR B Te4eH~e nep~OAa 
cneAOBati~R ~MnynbCOB T, BbiAenReTCR B Te4eH~e ~Mnynbca MO~HOCT''. 
nonaranocb, 4TO ~Mnynbc~ MO~HOCT~ nponop~~oHanbH~ B-$yHK~~. 

3ae~c~MOCTb 3Hepr~~ n-ro ~Mnynbca En OT ~HTeHc~BHOCT~ ~cTo4-
H~Ka He~TpoHoeSn nepeA Ha4anoM pa3B~T~R ~Mnynbca ~ oT MaKc~
ManbHoro 3Ha4eH~R peaKT~BHOCT~ pn , AOCT~raeMoro B Te4eH~e 3Toro 
~Mnynbca, np~H~Manacb B B~Ae 
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PHc.1. 3aperHcTpHpoBaHHblli nepe

xogHhlH npo~ecc npH yMeHbWeHHH 

peaKTHBHOCTH nyTeM CMeweHHH KOM

neHCHp~Jwero opraHa Ha 2,4 MM. 
1000 2100 2200 n E - 3HeprHH HMnyJlbCOB B OTHOCH-

TeJibHbiX egHHH~aX, ll- HOMep HMfiYJlbCa. HaqaJibHaH MOillHOCTb 

1880 KBT, paCXOA TenJIOHOCHTeJIH HOMHHaJlbHbll /100 M
3
/qac/. 

/1/ 

rAe A- KOHCTaHTa, Pn- peaKT~BHOCTb B OTHOC~TenbH~X eA~H~~ax -
B AOnRx TaK Ha3biBaeMo~ " ,8-~MnynbcHoi1", E

0 
~ S 0 - s oTHOC~Tenb

HbiX eA~H~~ax. 
HHTeHc~BHOCTb ~cTo~H~Ka Hei1TpoHoB S 0 s~~~cnRnacb no <!>opMynaM 

6 
8n ~ (S i)n , 

i = I /2/ 

rAe (S i) n , (S i )
0

_ l - ~HTeHC~BHOCTb ~CTO~H~KOB He~TPOHOB i-TO~ 
rpynnbl nepeA Ha~anoM pa3B~T~R cooTseTCTBeHHO n -ro ~ (n- 1)-ro 
~MnynbCOB MOwHOCT~i ~i - OTHOWeH~e AOn~ 3ana3Ab1Ba~w~X Hei1TpOHOB 
Q. ~~.,~~ .. ' " ~ ...... -~ .. ~-'-' -~-- ----- ______ ,. ___________ ··-"-- .. - -
r-1 'r-J''''""''.., '' '"'"J'"'.._.,..,,,._.r, M'--'"''- ...,....,.,_,, -..1'-IIIUoJf-'jUI.._,UIV~I"I,._. 11\,oYIItJVnVg p, 

Ai - nocTORHHaR pacnaAa ~CT04H~KOB sana3AWBa~w~x HeATpOHOB 
rpynnw i (1/c); T- nep~OA cneAOBaH~R ~Mnynbcos /c/. 3Ha~eH~R 
t.t i ~ A i 6bln~ np~HRTbl cneAY~w~M~: 

t.t 1 =0,038, t.t 2 = 0,28, t.t 3 = 0,216,t.t 4 = 0,328, t.ts 0,103, 
/.!6 = 0' 035; 
A1=0,0129, A2 = 0,0311, A3 = 0,134, A4 = 0,331, A5 = 1,26, 
A6= 3 '21. 

nonaranocb, ~To AO Ha~ana per~cTpa~~~ ~Mnynbcos MOwHOCT~, 

KOrAa peaKTOp pa6oTan B ycTaHOB~BWeMCR pem~Me, 3Hepr~R pasHa 
ycpeAHeHHOMy no L ~MnynbcaM 3Ha~eH~~= 

1 L 
Eo =- ~ E /3/ 

L n=l n 

CooTseTCTBY~waR cTa~~oHapHOMY pem~MY ~HTeHc~BHOCTb ~cTo~H~Ka 

He~TPOHOB B~~~cnRnacb no <!>opMyne 

exp(,\ iT)- 1 
/4/ 

2 

_, 

CooTBeTCTBY~wee n-My ~Mnynbcy oTKnOHeH~e peaKT~BHOCT~ oT nepso
Ha~anbHOro /ycpeAHeHHoro no L ~MnynbcaM/ 3Ha~eH~R B~4~cnRnocb 
no <!>opMyne 

-- 1 
en(E/S) =

L 

L 
~ rn (E n/S n). 

n=l 

np~H~Manocb, ~TO L = 1000. B~~~cnRnocb cpeAHee 3Ha4eH~e 

/5/ 

A- 1 L ~p =- ~ ~p /6/ 
L n= I n 

AnR scex nepexoAHWX npo~eccos OHO nony~~nocb npaKT~4eCK~ pasH~M 
Hyn~ ~ TeM caMbiM noATBePA~no npas~nbHOCTb npeAnonomeH~R, 4TO 
B Ha~ane per~cTpa~~~ npo~eccos pem~M paGoTW peaKTopa 6wn ycTa
HOB~BW~MCR. 

BW~~CnRn~Cb TaKme cpeAHeKBaApaT~4eCK~e 3Ha4CH~R OTHOC~TefibHO-

ro OTKnOHeH~R 3Hepr~~ ~ OTKnOHeH~R peaKT~BHOCT~ OT ~X nepBOHa-
4anbHWX cpeAH~X 3Ha4eH~~: 

I 1 L E -Eo 2 
~eKB v- ~ (_!-' --) 

L n= I Eo 
171 

J.l L 
2 

~pKB l ~Pn L n =I !81 

WyMbl B nocneAoBaTenbHOCTRX E ~ ~P ocna6nRn~cb c noMowb~ n~He~
HO~ <l>~nbTpa~~~. B pe3ynbTaTe ocywecTBnRncR nepexoA K crnameH
H~M nocneAOBaTenbHOCTRM 3Hepr~~ /s AOnRx E0 I ~ peaKT~BHOCT~ 
nyTeM ycpe,qHeH~R no (2K + 1) ~MnynbcaM: 

- 1 
eJ =---

2K + 1 n= J-K Eo 

J=K+1, ... ,N-K. 

1 /9/ 
2K +1 
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Ysen~4eH~e K np~BOA~T K yMeHbWeH~~ cocTasnR~~~x, o6ycnosneHH~x 
cny4a~H~M~ npo~eccaMH, Ho OAHOspeMeHHO ~cKa~aeT /crna~~saeT/ 
~ perynRpH~e COCTaBnR~~He. PeaynbTaT~ B~4~cneHH~, npMBeAeHH~e 

HM~e, OTHOCRTCR K ycpeAHeHM~ no AeBRT~ ~MnynbcaM I K = 4/. 
B~4~CnRnocb 3KCTpeManbHoe aHa4eHMe A~FX•onpeAenRncR cooTBeT

cTsy~~M~ eMy HOMep HMnynbca JEX,a TaK~e 6nM~a~WM~ npeAWeCTBy~~H~ 
eMy HOMep MMnynbca Jl, npM KoTopoM IAP'nl <0,01. nonaranocb, 
4TO MMnynbC Jl COOTBeTCTByeT Ha4any nepeXOAHOrO npo~ecca. 
B peaynbTaTe aHanMaa nepexoAH~x npo~eccos s~6Mpanocb 4Mcno HM
nynbcos N2 = 350 H onpeAenRncR HOMep ~Mnynbca 

J2 = JEX + N2, /10/ 

nocne KOToporo nepeXOAH~~ npo~ecc MO~Ho 6wno C4MTaTb aaKOH4MB
WMMCR. 8b16op cy~ecTseHHO 6onbwero aHa4eHMR N2 npMBOAMn K MCKa
~eHM~ A$X o6paTHO~ CBR3M, nocKonbKY s 3TOM cny4ae ycMnMsanocb 
BnMRHMe MeAneHH~X perynRpHWX COCTaBnR~~MX nepeXOAHOrO npo~ecca, 
o6ycnosneHHwx He nepeMe~eHMeM opraHa ynpasneHMR, a APYrMMM npM-
4MHaMM. no3TOMY MO~HOCTHaR o6paTHaR CBR3b, A$X KOTOPO~ Bbi4MCnR
nacb nyTeM o6pa6oTKM nepexoAHOro npo~ecca orpaHM4eHHO~ AnM
TenbHOCTM, HaasaHa 6wcTpo~. nocne orpaHM4eHMR nepexOAHoro npo
~ecca MMnynbcaMM Jl /Ha4ano npo~ecca/ M J2 /KoHe~ npo~ecca/ 
3aHOBO Bbi4MCnRnMCb 3Ha4eHMR 3HeprMM /B AOnRX OT nepBOHa4anbHOrO 
ypoBHR E 0 / M peaKTMBHOCTM, npMHMMaeM~e aa Ha4anbH~e M ycTaHo
BMBWMecR 3Ha4eHMR: 

1 
L 

J2+L-l 
A- _ _!_ ~ 
LJ.PycT.- L -

n = ]2 

/11 I 

Ap . 
n 

/12/ 

Ap0 M A'PycT. nony4MnMCb AOCTaT04HO 6nM3KMMM K Hyn~ M TeM caMbiM 
nOATBePAMnM 060CHOBaHHOCTb BW6opa Jl M J2.8 MHTepsane MMnynbCOB 
Jl - J2 Bbi4MCnRnMCb OTKnOHeHMR OT Ha4anbHbiX 3Ha4eHM~: 

/13/ 

OnpeAenRnacb peaKTMBHOCTb 

/14/ 

Ae' M Ap' npM J < J1 nonaranMCb paBHbiMM Hyn~. PeaKTMBHOCTb Ap' 
paccMaTpMsanacb KaK peaynbTaT Hano~eHMR aaAa~~e~ peaKTMBHOCTM 

4 

Ap3 ,o6ycnosneHHO~ cMe~eHMeM opraHa ynpasneHMR, M peaKTMBHOCTM 
ApP,o6ycnosneHHO~ oTpM~aTenbHO~ MO~HOCTHO~ o6paTHO~ CBR3b~: 

/15/ 

0KOH4aHM~ nepeXOAHoro npo~ecca cooTBeTcTsyeT ycnosMe Ap;c~=O, 

TO ecTb App yeT.= Ap 3 yeT' _ 
PerMcTpMposaTb nepexoAHbiM npo~ecc cMe~eHMR opraHa ynpasneHMR 

He 6~no B03MOMHOCTM. PerMCTpMpOBanMCb nMWb Ha4anbHOe M KOHe4HOe 
nono~eHMe opraHa. no3TOMY peaKTMBHOCTb Ap31 onpeAenRnacb Koc
seHH~M nyTeM. AnR 3Toro npeAsapMTenbHO o6pa6aT~sanMCb nepexoA
Hble npo~eccbl, cooTseTCTBYIOil\Me ManbiM ypoBHRM MO~HOCTM IAeCRTKM 
KBT I, npM KOTOpbiX peaKTMBHOCTb o6paTHO~ CBR3M App Mana. Ha 
pMc.2 noKaaaHa crna~eHHaR peaKTMBHOCTb Ap/orM6a~~aR/ npM 
yMeHbWeHMM peaKTMBHOCTM /CMe~eHMe KOMneHCMpyiO~ero opraHa co
CTaBMnO -1 ,3 MM, cpeAHRR MO~HOCTb nepeA M3MeHeHMeM peaKTMB
HOCTM COCTaBnRna 10 KBT/. 6WnM BW4MCneHW K03$$M~MeHTW nponop
~MOHanbHOCTM Me~AY 3Ha4eHMeM peaKTMBHOCTM Ap 3 M cMe~eHMeM 
KoMneHCMPY~~ero opraHa Af. HaMMeHbWee M Ha~6onbwee 3Ha4eHMR 
K03$$M~MeHTa COCTaBMnM COOTBeTCTBeHHO 0, 23 M 0, 26 {3 MMn/MM, a 
cpeAHee 3Ha4eHMe 

k pe = Ap/ A e = 0,25 f3 "Mn/MM. /16/ 

CooTBeTcTBeHHO AnR npoMe~yT04Horo perynRTopa kpe = 0,047{3MMn/MM. 
("" -.-.·•~'"' ,,.. ,...._,.,, ,,.,....,.._.,,..., .. ,,, .. ,...,, ..... ,....,... hotMIA Mlllll.tl""nOLJLI \/r"T:::liWI"'\OIAOIIIIAAra 
"".,....,,., ................... ..,,,.,,, ............. '+''+'"'""'"' ................................. --· ···- ... ·-··-· ,-·-··--··--

3Ha4eHMR peaKTMBHOCTM AnR Tex pe~MMOB pa6oTw peaKTopa, npM Ko
Topwx BnMRHMe MO~HOCTHO~ o6paTHO~ CBR3M Cy~eCTBeHHO. 

3Ha4eHMR peaKTMBHOCTM Ap31 AO BbiXOAa ee Ha ycTaHOBMBWM~CR 
ypoBeHb B~4MCnRnMCb M3 npeAnOnomeHMR, 4TO B 3TOM MHTepsane Bpe
MeHM peaKTMBHOCTb nponop~MOHanbHa MHTerpany MO~HOCTM: 

J 
c I Ae' , 

n= Jl n 
/17/ 

rAe c - K03$$M~MeHT nponop~MOHanbHOCTM. nocne 3Toro c y4eTOM 
ypasHeHMR /15/ pacc4MTbiBanacb nocneAOBaTenbHOCTb AppJ· KaK $yHK
~MR speMeHM peaKTMBHOCTb, o6ycnosneHHaR MO~HOCTHO~ o6paTHO~ 
CBR3b~, M OTKnOHeHMe MO~HOCTM /B KBT/ OT Ha4anbHOrO YPOBHR npeA
CTaBnRnMCb B BMAe 

:~tS:: .~: I 
1850 1900 1950 

PHc. 2. Bbi•mcneHHbll1 nepexop;Hbill 
rrpo~ecc ycpep;HeHHOH no 9 HM
nynbcaM peaKTHBHOCTH peaKTOpa 
Ap s p;onHx f3 "Mn. J- HOMep 
HMITYJibCa. 
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00 

il Pp(t) = n=~:Jl Llp Pn o(t- nT), 

-
ilP(t)=Po }; ile~o(t-nT), 

n = J 1 

PHc.3. CTpyKTYPHaH CXeMa peaK
Tapa: I - peaKTOP HyneBOH MO~
HOCTH, 2 - 6nOK MO~HOCTHOH o6-
paTHOH CBH3H. 

/18/ 

/19/ 

rAe P
0

- 3Ha4eH~e cpeAHe~ MO~Hocr~ peaKropa 8 KBT, ~3MepeHHoe 

AO ~3MeHeH~~ peaKT~8HOCT~. K 8~pa~eH~~M /18/ ~ /19/ np~MeH~nocb 
$ypbe-npeo6pa3o8aH~e, ~ 8~4~cn~nacb A¢X MO~HOCTHO~ o6paTHO~ 
C8~3~: 

W(jw) = il~p(jw) 
ilP(iw) 

/20/ 

rAe w- Kpyrosafl 4acrora, i\pP (juJ) ~ Ll P(j,,J )- $ypbe-~3o6pa~eH~fl 
COOT8eTCT8eHHO peaKT~BHOCT~ o6paTHO~ CB~3~ ~ MO~HOCT~. CrpyKTyp
Hafl CXeMa peaKTOpa C MO~HOCTHO~ o6paTHO~ C8fl3b~ noKa3aHa Ha 

p~c.3. 
Anfl Ka~Aoro pe~~Ma peaKTopa, xapaKrep~3Y~~erocfl onpeAeneHH~M 

ypOBHeM MO~HOCT~ ~ paCXOAOM TenJlOHOC~TeJl~, 3KCnep~MeHTbl noBTOpfi
Jl~Cb HeCKOJlbKO pa3. no 8~4~CJleHH~M Ailfl Ka*AOrO 3KCnep~MeHTa 
A~X onpeAenflnacb ycpeAHeHHa~ A~X: 

- 1 
W(jw)=-

M 

M 

}; \1.' m(j W) , 
m=l 

/21/ 

rAeM- KOil~4eCT80 3Kcnep~MeHT08. Ha p~c.4 noKa3aH~ ycpeAHeHH~e 
AOX o6paTHO~ c8fl3~. 

Mo~HOCTHafl orp~~arenbHafl o6parHafl C8fl3b annpoKC~M~po8anacb 
~Hep~~OHHbiM 38eHOM C aMnJl~TYAHO-~a3080~ 4aCTOTHO~ xapaKTep~c
T~KO~: 

6 

W A(jw) = _ _..::..k_ 
Tjw + 1 

/22/ 

) 

lmWtjw) 

0 o.oos 0,01 0.015 
PHc.4. Ycpe,o;HeHHbJe A<DX MO~HocT
HOH o6paTHOH CBH3H: I - MO~

HOCTb peaKTOpa = 400 KBT ,pacxo,o; 
TennOHOCHTenH 40% OT HOMHHanb
HOro; 2 - 400 KBT, 70% pacxo,o;a; 
3 - 900 KBT, 70% pacxo,o;a; 4 -
900 KBT, paCXO,[\ HOMHHaflbHbiii; 
5 - 1900 KBT, pacXOA HOMHHanb

Hblfi. Ha xapaKTepHCTHKax noMetieHbl tiaCTOTbi w: o- 0, 0 I ; ::J - 0, 05; 
Ll- 0,1; V- 0,5; •- I c-1. 

TO eCTb 3a8~C~MOCTb Me~AY peaKT~8HOCTb~ o6paTHO~ C8fl3~ ~ Mo~
HOCTb~ annpoKc~M~po8anacb A~~~epeH~~anbH~M ypa8HeH~eM 

Mpp -
T--+Llp =kP 

dt p 
/23/ 

B Ka4ecrse K03~~~~~eHTa yc~neH~fl k np~H~Manocb cpeAHeap~~MeT~4ec

Koe 3Ha4eH~e, onpeAeneHHoe ~3M 3Kcnep~MeHros: 

M 1 ( ilp3_~~..!_ k =- l lm ' 
/24/ 

!\ P yeT M m=l 

rAe ,;\ p yeT ~ F(l ( e yeT -eo l. 
3Ha4eH~e nocTOfiHHO~ speMeH~ T onr~M~3~posanocb. Bbi6~panocb TaKoe 
T, np~ KOTOPOM cpeAHee 3Ha4eH~e MOAYil~ OTKJlOHeH~fl annpoKC~M~

py~~e~ A<!>X or ycpeAHeHHO~ /s AOil~x K03(\><iJ~l1~eHra yc~neH~fl k I 

/25/ 

AOCT~rano Ha~MeHbwei1 8eJJ~4~Hbl. L!acroTbl cd 1 ~ ulz 8bi6~pan~cb ~3 cne
AYK>~~x ycnos~~: 

~I W (j cu 
1 

) I - k I/ k ?_ 0,05 , 

\W(jw 2 )\/k:::;0,1, 

Nw- Kon~4ecreo B~4~cneHH~x 3Ha4eH~~ AOX 8 A~ana3oHe 4acror 
~1 -0~3Ha4eH~fl 4acror 8 3TOM A~ana3oHe 6~n~ 8~6paH~ raK, 4TO 
OTHOWeH~e Ka*AO~ nocneAy~~e~ 4aCTOT~ K npeA~AY~e~ COCTaBilfiJlO 

/26/ 

1 ,12. Anfl Ka*AO~ 4acror~ s~4~cnflnocb 8 AOilfiX Ko3(\>¢M~MeHra yc~
neH~fl k CpeAHeKBaApaT~4eCKOe OTKJlOHeHHe B~4HCJleHH~X A~X OT ycpeA
HeHHO~ AOX: 

7 



1 I 1 
i\KB (w) = - ,; -

k M 

~I - 2 
L \W (jw)-W(jw)\ 

m=l n 

/27/ 

~ cpeAHeKBaApaT~4eCKOe OTKnOHeH~e Bbi4~CneHHO~ A$X OT annpoKc~

M~pyr:Jll.le~: 

/23/ 

B ra6n.1 AnR nAT~ cep~~ 3Kcnep~MeHTOB np~BeAeH~ B~4~cneHH~e 

speMeHH~e noKa3aTen~ nepeXOAH~X npo4eCCOB np~ pa3n~4H~X ypOBHAX 
MO~HOCT~, paCXOAaX TennoHOC~TenA ~ CMell.leH~AX opraHa ynpasneH~A. 
B ra6n.2 AnR 3T~X me cep~~ 3Kcnep~MeHTOB np~BeAeH~ ycpeAHeHH~e 

4acroTH~e napaMeTp~, nony4eHH~e B pe3ynbrare o6pa6oTK~ aMnn~TYA
Ho-~a3os~x xapaKTep~CT~K MOll.IHOCTHO~ o6paTHO~ CBA3~. 0w~6Ka np~
BeAeHH~X s ra6n.2 3Ha4eH~~ k,o6ycnosneHHaA ow~6Ko~ ~3MepeH~A 
cenbC~HOM CMell.leH~A opraHa ynpasneH~R, He npeBOCXOA~T 10%. 
B npo4ecce onr~M~3a4~~ nocTOAHHO~ speMeH~ T 3aKnaA~Barracb ow~6-
Ka 6%, nOCKOnbKY T B~6~panacb ~3 PAAa 3Ha4eH~~, B KOTOpOM co
CeAH~e sen~4~H~ pa3n~4an~cb s 1,12 pa3a. 

CpeAHeKBaApaT~4eCK~e 3Ha4eH~A OTHOC~TeiTbHOrO OTKnOHeH~A 

3Hepr~~ ~ OTKnOHeH~A peaKT~BHOCT~ OT ~X nepBOHa4anbH~X cpeAH~X 

3Ha4eH~~ He npeBOCXOAAT 0,021. 

B pe3ynbTaTe o6pa6oTK~ 3aper~cTp~posaHHbiX nepeXOAHbiX npo4eccos 
MOll.IHOCT~ peaKTOpa ~oP-2 np~ pe3KOM ~3MeHeH~~ ypOBHA peaKT~BHOCT~ 

wraTH~M opraHOM ynpasrreH~A nony4eH~ aMnn~TYAHo-¢a3os~e 4acror
H~e xapaKTep~CT~K~ 6~CTp0~ MOll.IHOCTHO~ o6paTHO~ CBA3~.nepeXOAH~e 

npo4ecc~ 3aper~crp~posaH~ np~ 4acrore 25 ~MnyrrbCOB MOll.IHOCT~ B 
ceKYHAY, np~ pa3n~4H~X ypOBHAX MOll.IHOCT~ ~ paCXOAaX TennOHOC~
TenA. MOll.IHOCTHaR o6paTHaA CBR3b annpOKC~M~pOBaHa rr~He~H~M 3Be
HOM nepsoro nopAAKa. 
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Ta6m1u;a 

BpeMeHHbie noKa3aTenn nepexo,o;HbiX rrpou;eccoB ,o;nH 
IIHTH cepHU 3KCnepHMeHTOB /1982 r./ 

HoMep cepnn 3Kcne-
p!1Me!ITOB 

,UaTa npoBe.o;eHilH 

Pacxo.o; TennoHocn-
TeiTH B .o;onHx OT 
HOMHHaiTbHOrO 

Kon-Bo nepexop;Hb!X 
rrpou;eccoB B cepnn 

CMelll,eHne KOMIIeH-
cnpyiO!Il,ero opraHa 
ynpaBneHHH, MM 

CMelll,eHne rrpoMe~y-
TOtiHOrO perynHTopa, 
MM 

HatianbHaH MO!Il,HOCTb 
P0 /BepxHHH u;n¢pa/ 
il ycTaHOBilBIDeecH 
OTKITOHeHne MO!Il,HOCTil 
nocne OKOHtiaHilH 
rrepexo,o;Horo rrpou;ec-
Ca p yeT,/ Hli~HHH u;n¢-
pa/, KBT 

Han6onbmee oTKITOHe
Hile peaKTHBHOCTil 

2 

II .01 12.01 

0,4 0,7 

2 2 

I, I 
-I ,2 

-2,8 
2,9 

408 381 
-10 22 

398 412 
-1-1 -26 

-0,07 o, 141 
0, 0 72 -0, I 7 3 

B rrepexo,o;HOM rrpou;ec
ce i\PEX B .o;onHx {3 liMIT. 

3 

02.02 

0,7 

5 

-I' 2 
I, I 
I, 25 

-i '25 
I ,24 

915 
-40 

876 
30 
911 
"31 

918 
-37 

881 
--rf 

-0,228 
0,194 
0,202 

-0,229 
0,212 

4 

14.01 

4 

-1 ,2 
I ,0 

-I' 95 
I, I 

943 
--=35 

906 
26 

925 
-52 

898 
u 

-0,178 
o, 154 

-0,26 
0, IS 

5 

20.04 

4 

-2,4 
3,5 
4,9 
2,0 

1880 
~ 

1885 
~ 

1875 
---rrs 
1875 
------s4 

-0' 126 
0,125 
0,116 
0,104 

9 



Ta6mm;a 2 

IlapaMeTpbl ycpep;HeHHblX '!aCTOTHblX xapaKTepHCTHK 

HoMep cepnn 3Kcrre
pnMeHTOB H HOMep A¢X 
Ha pnc.4 

DaTa rrpoBe,o;eHHH II .01 

Pacxo.o; TerrnoHocn
TenH B )J;OflHX OT HQ
MHHanbHOrO 

Kon-Bo rrepexo,o;Hwx 
rrpo~eCCOB B cepHH 

Ko3«Wm~neHT ycnne
HHH o6paTHOH CBH3H 
k , )J;Oflll ~ HMIT/KBT 

IlOCTOHHHaH BpeMeHH 
T, c 

Cpe,o;Hee 3Ha'leHne 
Mop;ynH OTKflOHeHHH 
arrrrpOKCHMHPY~meH 

A¢X OT ycpe,o;HeHHoii 
/1., .o;onn k 

Han6onhmee 3Ha'le
HHe cpe,o;HeKBa,o;pa
TH'!ecKoro OTKno
HeHHH Bhl'!HCneHHhlX 
A¢X oT ycpe,o;HeHHoii 

.:1 KB (w )max 

JliHEPATYPA 

0,4 

2 

0,0131 

17,8 

0.034 

0,051 

2 

12.01 

0,7 

2 

0,011 ~ 

12 '5 

0.01') 

0,065 

3 

02.02 

0,7 

5 

4 

14.01 

4 

5 

20.04 

4 

0,0089 0,0095 0,0095 

I I ,2 8,9 8,9 

o.047 o_o4q 0.011 

0,068 0,062 0,047 

1. nonoe A.K., Poroe A.A., PyAeHKo B.T. OH~H, 13-80-95, 
Ay6Ha, 1980. 

2. AeHHCOB B.A., nonoe A.K., PyAeHKO B.T. OH~H. P13-81-656, 
Ay6Ha, 1981. 
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HET RH OPOBEROB B BAWEA BHBRHOTEKE? 

8bl MOlKeTe DOJIY'IHTb no DO'ITe nepe'IHCJieHHble HHlKe KHHrH, 

ecJIH OHM He 6biJIH 38K838Hbl paHee-

~3-11787 TPYAW III M~AYHSPDAHOH WKOnw no HeHTPDHHOH ~3HKe. 
AnywTa, 1978. 

~13-11807 TPYAW III M~AYHSpoAHOro co•~SHHA no nponop~HOHanb
HWM H APeH~BWM KSMepsM. AY6Hs, 1978. 

~1,2-12036 

~1,2-12450 

~11-80-13 

~4-80-271 

~4-80-385 

j.l.£-01-~~j 

~10,11-81-622 

~1,2-81-728 

~17-81-758 

~1 ,2-82-27 

P18-82-117 

~2-82-568 

~9-82-664 

~3.4-82-704 

TpyAW VI BcecooaHoro coa~SHHA no ycKOPHTenAM 3SPA
*eHHWX ~seTH~. AY6Hs, 1978 /2 TOMS/ 

TPYAW V Me*AYHSPOAHOro ceMHHSps no npo6neMaM ~3HKH 
awcoKHX 3HeprHH. AY6H·s, 1978 

TpyAw XII Me*AYHSpoAHOH wKonw MOOOAWX y~eHWx no ~3HKe 
BWCOKHX 3HeprHH. 0pHMOPCKO, HP6, 1978. 

TPYAW VII Bceco~3HOro coae~HHA no ycKOPHTenAM aspA
*eHHWX ~acTH~, AY6Hs, 1980 /2 TOMS/ 

TPYAW pa6~ero coae~aHHA no CHCTeMSM H MeTOAaM 
SHSnHTH~eCKHX BW4HCneHHH HS JBM H HX npHMeHeHH~ 
a TeopeTH~ecKoH ~3HKe, AY6Ha, 1979 

TPYAW Me*AYH8POAHOH KOH¢epeH~HH no npo6neMaM 
HeCKOnbKHx Ten a AAePHOH $H3HKe. AY6Ha, 1979. 

TPYAW Me*AYH8POAHOH wKonw no cTpyKType AApa. 
AnywTa, 1980. 

lPYAW VI Me*AYH8POAHOro COBe~SHHA no npo6neM8M KBaH
TOBOH TeOpHH nonA. AJ1yWT8, 1981 

TPYAW Me*AYHSPOAHOro coae~aHHA no npo6neMSM MSTeMSTH
~ecKoro MOAenHPOBBHHR a AAePHO-~H3H~ecKHX HccneAOBa
HHAX. ~y6Ha, 1980 

TpyAw V1 Me*AYHapoAHOro ceMHHapa no npo6neMaM ~H3HKH 
BWCOKHX 3HeprHH. AY6Ha, 1981. 

TPYAW I I Me*AYHapOAHOro CHMn03HYMS no H36paHHWM 
npo6neM8M CTSTHCTH~eCKOH MeX8HHKH. ~y6HS, 1981. 

TPYAW Me*AYH8POAHOro CHMn03HyMa no nonApH3S~HOHHWM 
RaneHHRM a ~H3HKe awcoKHX 3HeprHH. AY6Ha, 1981. 

TPYAW IV coae~aHHR no HCnonb30B8HH~ HOBwx AAepHo
~H3H~eCKHX MeTOAOB AnA peweHHR H8Y~HO-TeXHH~eCKHX 
H H8POAHOX03RHCTBeHHwx 38Aa~. AY6Hs, 1981. 
TPYAW coae~aHHR no HccneAoaaHHRM a o6nacTH 
penRTHBHCTCKOH RAePHOH ~H3HKH. AY6Ha, 1982. 

TPYAW cosewaHHR no KonneKTHBHWM MeTOAaM 
ycKopeHHA. AY6Ha, 1982. 

TpyAw IV 11e)I(J:IyHaPoAHOH WKonw no HeHTPOHHOH 
~H3HKe, ~y6Ha, 1982. 

3 p. 00 K. 

6 p. 00 K, 

7 p. 40 K. 

5 p. 00 K. 

3 p. 00 K. 

8 p. 00 K, 

3 p. 50 K, 

3 p. 00 K. 

5 p. 00 K. 

2 p. 50 K. 

2 p. 50 K. 

3 p . 60 K. 

5 p. 40 K. 

p. 20 K. 

3 p. 80 K. 

p. 75 K, 

3 p. 30 K, 

5 p. 00 K, 

3aKa3bl Ha ynoM~HYTble KHHrH MoryT 6b1Tb HanpasneHbl no aApecy: 
101000 MocKsa, rnasno'ITSMT, n/R 79 

H3AaTenbCKHH OTAen 06~eAHHeHHOrO HHCTWTYT8 RAePHbiX HCCneAOB8HHH 



• TEMATHqECKHE KATErOPHH llYBRHKAQHR 
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HCCRE~OBAHHR 
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3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4eCKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 
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8. KpHoreHHKa 
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15. 3KcnepHMeHTanbHaR ~H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 
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B CMe*HWX o6naCTRX HayKH H TeXHHKH 
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nenenwwe8 ~.H., nono8 A.K., Poroa A.~. P13-83-471 
4aCTOTHWe xapaKTepHCTHKH 6WCTpoH M~HOCTHOH o6paTHOH CBA3H HMnyn~CHOrO 
peaKTopa H6P-2 

npoaeAeHa MaTeMaTH4eCKaA o6pa6oTKa 3aperHcTpHpoaaHHWX Ha peaKTope H6P-2 
nepeXOAHWX npo~eCC08 M~HOCTH npH 6WCTPWX H3MeHeHHAX peaKTH8HOCTH WT8THWM 
opraHOM ynpa8neHHA. B pe3yn~TaTe 8W4HCneHw aMnnHTYAHo-~a3o8we 4acTOTHwe 
xapaKTepHCTHKH M~HOCTHOH o6paTHOH C8A3H peaKTOpa H6P-2, -aHaHHe- KOTOpwX 
Heo6XOAHMO npH aHanH3e AHHaMHKH peaKTOpa. XapaKTepHCTHKH 8W4HCneHW AnA 
48CTOTW 25 HMnynbC08 ~HOCTH 8 CeKYHAY npH pa3nH4HWX ypo8HAX ~HOCTH H 
paCXOAaX TennoHOCHTenA. npH 8W4HCneHHH HCnon~308aHW yp88HeHHA KHHeTHKH 
H ~ypbe-npeo6pa308aHHe. M~HOCTHaA o6paTHaA C8A3~ annpOKCHMHpo8aHa nHHeHHWM 
38eHOM nep8oro nopAAKa. 

Pa6oTa 8wnonHeHa 8 na6opaTOPHH HeHTPOHHOH ~H3HKH OH~H . 

C~eHHe O~eAHHeHHoro HHCTHTyTa AAePHwx HccneAoaaHHM. AY6Ha 1983 

Pepelyshev Yu.N., Popov A.K., Rog~; A.o: P13-83-471 
The Frequency Characteristics of the Power Feedback of the IBR-2 Fast 
Pulsed Reactdr 

The transfer functions of the power feedback of IBR-2 fast pulsed reac
tor are obtained for the reactor dynamic analysis. These are calculated at 
25 pulses of power per second and various levels of power and coolant 
velocity. To calculate the transfer functions the records of transient 
processes of power at fast changes of reactivity levels by control block 
are used. The equations of reactor kinetics and the Fourier transforma
tion are also used. The power feedback is approximated by a simple lag. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1983 
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