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Localization of Type K Thermocouples of In-core Temperature

Measurement for Nuclear Power Plant Reactor
GAO Peng
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract: Type K thermocouples applied in the In-core exit temperature measurement for nuclear power plants are important class 1E
equipment, which have always been dependent on imports in China. With the consideration of meanings of important equipment’ s lo-
calization for “Chinese nuclear go global” strategy, in-core temperature measurement type K thermocouples were researched and de-
veloped by related Chinese stakeholders, and were applied in CHASHMA Nuclear Power Plants Unit 3/4, which are the third and
fourth nuclear power plants built by China in Pakistan. Based on a thorough study over operation environment and installation require-
ments, an innovative design were applied on the thermocouple structure, which were all-sheathed, segmented and with new type ther-
mocouple connectors, the influence of material choose on the characteristics of thermocouples and nuclear safety were carefully ana-
lyzed, the traditional thermocouples fabrication procedures were optimized and improved, eventually the samples passed the type test
and 1E qualification test, and the products were successfully installed and commissioned in CHASHMA Nuclear Power Plants Unit 3/
4, therefore the localization of type K thermocouples of in-core temperature measurement for nuclear power plant reactor reached a pe-
riodical success.
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Fig. 1 Schematic of SEEBECK effect

TRV GO RN AR AL Bl
E = fa(sl—ng) dr (1)

e S, S, 23R 1 A 2 938 DL v R AL,
FEPP T P B ORAS B B, P AR bR
PR ebmy, S, A S, S E G E SR BE DL O
ARR B, S MR R 2R T, — T, AHSE, T
MR T, (S i) € RE, AR T,

2 HERE R B E L
2.1 EFKLHEEE

AR HE P 0 1 45 H R TR T, MR AR
BTE 2 ATE NI S5 B o 3 BE, 4% Buie) il i
PR T SR A AT . A RSE 1 Br (R

1) DAHE AR 1 e S TP 8 5 | 2 A A 0 S A 5
PARLAEER 2 Br (ARl TD) fh R AR AR 51, 2 i
s, HEENARTERRFG; #
LA 3 B (B A TID) phi 3T i HOF- 5 B 200
TUGEE o AU 7= A AT A B A o R T R 6 T 2
ESENIERY . P2 45 i T VLS T N Y

ikt .
/————\

\ S

2 BEEREEANGEHTER

Fig. 2 Layout of TC in the containment
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Tab. 1 Environment condition
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Fig. 3 Structure of seal union
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Fig. 4 Structure of TC connector
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Tab. 3 Nominal composition of type K TC elements
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Tab. 4 Inclusion requirements
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Fig. 6 Fabrication flow chart of sheathed TC
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Fig. 7 Accuracy data of samples
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Tab. 5 Responsible time and IR of samples
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Fig. 8 Long term stability test data of samples
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Tab. 6 IR data comparison of the samples ~ 10%2Q
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Fig. 9 Accuracy data comparison of samples
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