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Feasibility study of displacement sensor bracket in
thermal function test for nuclear power plant

ZHANG Ji

(State Nuclear Power Plant Severice Company, Shanghai 200233, China)

Abstract: In order to monitor the thermal expansion, dynamic effects and vibration of pipelines during
thermal function tests in nuclear power plants, displacement sensors need to be installed on high-energy
pipes and equipment. The sensor bracket is the most critical structure and bearing unit of the monitoring
system, andthefeasibilitystudyhasalwaysbeenahotissue. Thetemporarysupportdesignedandmade of C-
shaped steel (that is, the domestic alternative product of the famous American pipeline system support
brand unistrut steel) is not only structurally firm, but also the support rooting method will not damage the
infrastructure of the plant. The mechanical characteristics and functional principles of the temporary
support are studied by theoretical analysis and numerical simulation, and the maximum deflection of the
support rod under the tensile (compressive) working load and the failure conditions of the support are
analyzed. Thecriticalconditionandthelimitvalue ofthebearingcapacity ofthetemporarysupportreaching
the steady state are obtained, and the above theory combined with numerical simulation is applied to
engineeringpractice.
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Fig.4 Percentage of deviation and extended
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Fig.5 L type and door frame type support

TR R SR H AR [ T A 1 ) A A e

1303 , e Bl L S I S AR R I . 1%L

BRI ZERRRGE B IR RS B S AR . B
R T LR A T REREINT B A S5

(T#H%E323m)



552 1

1B 7% S BRI S AR S L TS B I PRI 3923

BP 1 25 [0 2 5[] U A5 28 A T 4R G 0
R 22 BI/NT 5%, PR TR 2 B P 0 I, 7 5 24 ] LA
i/ o FEVEAL 3 J3 i, BP b 22 (5 £ 55 [l - 485 741
TR 2242 /N T 5%, 2 RE SR P I 8 - A sl T 1k o

S

(1] sRPCHE. LT ) Sbi 26 I 28 B YR ZE T AR ek S Wl 3=
SGFFE[D]. Kb Wim K=, 2014.

[2] W&, k3, KA, % LT AMESim 25 h AL FEDN & R
g ESIElT]. PR, 2014,40(6) : 113-116.

(3] Wescit, & 781, EE, 45 JE T Z2on A B W e 4
TSP T ). M5 TR, 2020,52(2) : 147-150.

(4] XURRL, ISR BN . ZE RIS bl 5 1 2 R
Bl 5 VG BE 52w PR 2 B [J]. S5 T2 R, 2016, 37 (3)
385-393.

[5] CESUR M R, CESUR E, ABRAHAM A. Digital twin-
based fuel consumption model of locomotive diesel
engine [CJ// International Conference on Intelligent
Systems Design and Applications. Cham: Springer
Nature,2022:428-435.

[6] AMER A, ABDALLA A, NORAZIAH A, et al. Prediction
of vehicle fuel consumption model based on artificial
neural network [J]. Applied Mechanics and Materials,
2014,492:3-6.

[7] YAOY,ZHAO X, LIU C, et al. Vehicle fuel consumption
prediction method based on driving behavior data
collected from smartphones [J]. Journal of Advanced
Transportation,2020(1):1-11.

[8] ltfis, TADEE, Ko, %5 5T AVL CRUISE (14 6x6 It
WA MR ATV T]. B AR 53 4%,
2020(4) : 30-32.

[9] FEEA4E, ¥ LR . T AVL Cruise #4245 A 6 FF 001
FEM [T ], R4 TR, 2013(5) : 43-46.

(10] AP EIMLAL TALEE A 25 . GB/T 21404—2022: PIEAHL K& Sl
1A A 7 AN o 12— R[S ] AbaT : W A bR e A 4
B2 5122 ,2019.

(11] A EHE RN A A FRA R . AP H S L
AR S GB/T 3391—2016[S 1. Jbat: [H R bRuE(L s
B 5123 ,2017.

[12]  RRREZEY R oA A w0 Bk 2
BILTE B0 8 3 i 4 038 T 2 4 R 45 4F - MTY/T 1199—
2023[S]. dtxt: H 0" L% 4 %R, 2023

(L##%E317T)

LA I A5 2 P i e 72 S AR, T HL 22
PILI%, TR A o INIEASBE A T 2L
PR Bk B A AR AR
3.2 IREAMRMIKE

(1) 4.76 mm FIAR4E AU 2%, B IR IR A G
I SR AT Y

(2) MAE 7F B 3T A R Fua= (o] <A
(Lo |Zeom bR VR FTI T3 ) wl R0 384 0 45 % 1 T
BRURT LIS T AR 4 1) 157 7 588 E o X T 4.76 mam £ 45
LRI L JRAER K E R T 36 mm RIn], B AR 1Y
FREENR TR

Sk

(1] EREW. MMM et S 55 80T it , 201141
(2] Eakak. S48 R S ir (M. b . i B A 1k Rk

2003:166.

(3]  Asces, Ry, HUMREE M. Jbat. @2 80E WA,
1997:34.

(4] Z5k iU B O S 2 B (M. JEat iR R R
#1,2007:22.

[5]  fEf k. KRR BRI AR 5 [T ). DL
5#15¢,2009(6) : 10-14.



