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Fig.1 Force analysis of control rod in dropping.
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Fig.2 Fluid model of flows in a pipe.
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Fig.3 Fluid model of flow in a pipe with a mobile cylinder.
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Fig.4 Program flow chart.

110604-4



PUNE TR L R [ a8 it

Buoyancy Model
F—————————
: +cal_force() : float
|
|
| Rated Mechanical Friction Model

+cal_force() : float

Abstract Resistance Model Guide Tube Regional Hydraulic Force Model

+cal_force() : float +cal_force() : float

Tube Regional Hydraulic Force Model

+cal_force() : float

Resistance Model Manager

-listFm : Abstract Resistance Model

|

|

|

|

| Travel Sleeve Regional Hydraulic Force Model
+cal_ftotal() : float : __________

|

|

|

|

|

+Add force type(in *f type : Abstract Resistance Model) : void

+cal_force() : float

<<uges>>

Latch Housing Hydraulic Force Model

F—————————
: +cal_force() : float

Fallint Movement Process |
|
| Thermal Sleeve Regional Hydraulic Force Model

+acceleration() : float S ——
+update() : void |

+cal falling time() : float | +cal_force() : float
|
|
: Earthquak Force Model

+cal_force() : float

E5 PR
Fig.5 Architecture diagram.

*1 EENEHEERMABRERI
Table 1 Drop time comparison between calculation results and test results.

T A AN

Condition Calculation values Experimental values
HEAG i BEN LT ] 1.67 1.586

Time to buffer /s

S 1] 2.46 2.429

Drop time / s
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history curve of control rod falling.
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Calculation model of controlling rod drop time

LIU Xin CHEN Xianlong ZHANG Xiu YU Xiaolei

(China Nuclear Power Design Company Ltd., Shenzhen 518172, China)

Abstract Background: Reactor drive line is the "lifeline" of reactor control, which performs important safety
functions. Purpose: To provide the basis for the drive line design assessment and nuclear power plant safety analysis.
Methods: Through analyzing the stress of pressurized water reactor control rod assembly and control rod drive
mechanism, established the mathematical model and the motion equation, and then solved by the finite difference
method. Results: The program calculated value accords well with the test value of Ling’ao nuclear power plant phase
Il unit hot rod drop. Conclusion: The rod drop time of calculation program based on this method can be used to the
safety evaluation when pressurized water reactor is shut down.

Key words Controlling rod assembly, Drive line, Rod drop time
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