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Study on Characteristic of Reactor Power Regulating System

FENG Jun-ting, HUANG Xiao-jin, ZHANG Liang-ju
(Institute o f Nuclear and New Energy Technology . Tsinghua University . Beijing 100084, China)

Abstract: As a new type of research reactor with new fuel element and core structure,
no experience can be used for the design and implementation of the power regulating
system. Under same fixed power, steps disturbance and slope disturbance of reaction
were leaded into semi object-based modeling and simulating, and count in the influence
of rod operating area, the characteristic of the power regulation system is studied by
using the PID control project. The reaults show that the same set of controller parame-
ter can’t satisfy for the preconcerted control request. Under the fixed power, the differ-
ent controller parameter at the different rod positions can satisfied for the preconcerted
control index and control performance.
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Control principle of close-loop power regulating system
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Fig. 2 Structure of modeling and simulating system

1/0
3 4~20 mA

1/0



308 40

2.2 .

PID o
P P, 4
e(t) = (P,—P)/P,,
( N ) : ,

() = K,[e(t) + T, %euw%fo e(D)dr] .

4.1
D g 1MW,
: K, # T . K, 45 40,
3Ty i 5
’ 4, , 1 s, 2
) (D s ) : . 3,
o =20 g d oy LKy @) 2.5, 4 3s.
dr dt
7K) b b
K K,.K K,/T, PID *
R 3
PD o
»10 )
PD ®
. K, 40
, / s o
‘ ap
2.3 .
o ]
w Ll
“ ”( ) \“ 17( -.JI- el
)« ”(0~20 mA ), b
e T
y s il :‘ I 1% & 35 -0 EI.'E il ll"l ik ';"
1T -x
3 K,=45.T,=0.35
’ Fig. 3 Response curve of slope and step disturbances
’ ’ at K,=45,T,=0. 35
A
3 (3] 1A
/ o T
:}: .-
i L
= ,;,;hmﬁ‘wn- T [ A—
° L L -1 - JO- | Bt . el | =t A b
’ |- Tex
PID ’ 4 K,=40,T;=0.35

Fig. 4 Response curve of slope and step disturbances

; ; , at K,=40,T,=0. 35



3 : 309

4.1.2 10 MW .
b b
-2 51
o S K,=30, =
=21
=
T,=3 o Iomoepr
y , s |2 1 1 i i
H L il Bl I =1
3 1 70 ilin .
6. 5 , 3 7 598 mm
s 6 Fig. 7 Response curve of slope and
, ., 6 , step disturbances for rod position 598 mm
Td - 1 7 ’ )
o 25
1 .
0 ars
-_‘_
B F'.
, T i f b
S I B i i i i
= 1 1 i 1 =L
e o F ool
o e e T il
A 1 1 i 1 1 i 8 428 mm
T I T T )
=o=ba I':J:._‘ L e Fig. 8 Response curve of slope and

step disturbances for rod position 428 mm
5 K,—30.T,=3

Fig. 5 Response curve of step disturbances

at Kl):30,T(,:3

0451
0.40
0351
v 030
0251
020
015

.]{ 1 1 1 1 1 1 1 010_
TR e | e T A T 0.05F
It

S

0.00

6 K,—30.T,=1.7 oSl
0 10 20 30 40 50 60 70 80
Fig. 6 Response curve of step disturbances Fefr# /em

at K,=30,T,=1.7

9
Fig.9 Value curve of control rod
4.2
, 9 s
o 7.8 ;
598 mm 428 mm , PD , ,
( ,
) o 9 S 20% ~80%
o , ( 25 mm)
7.8 ) 598 mm PD
s 428 mm

R 598 mm



310

40
, , 1 PD
5
N 1 K, , ,
o 10 2 MW . . K, s ,
599 mm s PD s .
o ’ 2) )
Ty ,
) 3Ty )
T, .
L L 3) 1 PD
10 599 mm °
Fig. 10 Response curve of slope and step disturbances . .
at rod position with 599 mm PD R .
PD ,
3 s 600~ ,
450 mm( ). 450~ 280 mm ( i
) 280~150 mm{( )
(2 MW) . s
, PD (1]
1 o [D]. : .2002.
[2] ) . [M].
1 2 MW PD .1999. 6-10.
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PD
/mm
P D
600~450 30 1.2
450~280 25 1.8

280~150 40 1.0
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