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Temperature of the equipment in the primary cooling system of the High Temperature
Engineering Test Reactor, HTTR, is very high because the coolant temperature at the
reactor outlet reaches 950°C, and 395°C at inlet of the reactor. It is important to confirm
the thermal displacement behavior of the high temperature component and piping
system in the primary cooling system from the viewpoint of the structural integrity. As
3-dimensional floating support system is adopted to the cooling system, it is meaningful
to verify of the thermal displacement effect behavior of the component and piping
system.

In the rated operation (up to 30MW operation) of HTTR, thermal displacement
behavior of the high temperature equipment and piping system was measured. This
paper describes the experimental and analytical results of thermal displacement
characteristics of the high temperature component and piping system. The results
showed that the resistance force induced by the supporting system effects linearly to the
thermal displacement behavior of cooling system, and the analytical results show a good
agreement with the experimental results by optimizing the resistant force of the

floating support system.

Keywords : HTTR, High Temperature Component, Piping, Thermal Displacement,
Floating Support System
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THX : Intermediate heat exchanger
PPWC : Primary pressurized water cooler
PGC : Primary gas circulator

SPWC : Secondary pressurized water cooler
SGC  : Secondary gas circulator

Fig.1.1 1 R EEAE SX
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Reactor containment vessel

SPWC

Vessel cooling system

SGC
Sy
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Auxiliary

air-cooler | == [ g
| —

Reactor

(_)
?
o

Auxiliary cooling system Main cooling system

IHX : Intermediate heat exchanger
PPWC : Primary pressurized water cooler
PGC : Primary gas circulator

SPWC : Secondary pressurized water cooler
SGC : Secondary gas circulator

AHX : Auxiliary heat exchanger

AGC : Auxiliary gas circulator

Fig.2.1 HTTR % EIFR X
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Secondary helium
(to SPWC)

Secondary helium
(from SPWC)

—> : Primary helium

» : Secondary helium Secondary hefium

double nozzle

Secondary He

Inlet nozzle — Primary helium
(to PHGC)
Manhole
Cold header

Tube support//

assembly ¥ Primary helium

(from PHGC)

™~ Inner shell

Central hot
—T \ Outer shell

gas duct
N
\ Thermal

(Center pipe)
insulation

~_ Helically-coiled
heat transfer tube
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Fig.2.3 B G 15X
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Reactor Pressure Vessel Intermediate Heat Exchanger

Intermediate Heat
Exchanger

Primary Pressurized
Water Cooler

Liner

Primary Herium Nozzle Outer Pipe NS el UlateT

Reactor Pressure Vessel . Co-axial Double AL
Inner Pipe Wall Nozzle -

Primary Pressurized
Water Cooler
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Table3.1 XEBHDAA N AT NOKE

. FA IV AF N
TR 5 | 5RO

1011 100

1012 25

1 WINEK B ENES 1013 25

1041 40

1042 260

1111 16

1112 16

1 IEAKREBHIZEASY 7 AL (A) 1141 3

1142 3

1106 6

1211 16

1212 16

1 WIEAREG Hgs~U v L8R (B) 1241 3

1242 3

1206 6

1311 16

1312 16

1 INEAKREBHIZEA~Y 7 AL (C) 1341 3

1342 3

1306 6

3005 25

3006 25

3007 25

3011 40

3012 40

Hh FRIEAAS A 2 3013 40

3014 40

3041 40

3042 40

3043 40

3044 40

it e i E1 v ik 3141 3
WA g~ U T AR B

3142 3

2011 40

2012 40

2041 40

2 WHNE K 5 E g 2042 25

2043 25

2005 25

2006 25

2 YT KA HIERA~ U 7 LB B ig g
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Table 4.1 #as DX Fi5M:

K RFOFELE BTN R AT i B AT H BT
R P V#5fi EET D EET D ZET D
U¥y RHR— b EETD EETD EETD
FA VAF N EE LW EET D ZE L7220
aAAB IS ZE LW EBRE LW EETD

Table 4.2 fEHTIZAE A L 7 P4

Kx Ky Kz K0 x KOy KOz
kg/mm kg/mm kg/mm kg/mm kg/mm kg/mm
R | PESEHB | 2.32%x10° | 6.64x10° | 6.64x10° | 1.69x 10" | 1.72%10" | 1.72%x 10"
p
Vil s 2 20 | 7.52%x10° | 3.23%10° | 3.23x10° | 1.57x 10" | 3.14x10° | 3.14% 10°
© -
jﬂi b W& 2 A | 3.50x10" | 4.92x10" | 8.80x10" | 1.30x 10" | 8.67x10° | 1.84%10°
M% W it - 5 5 5 11 10 10
K | ]| ME AL | 1.98%10° | 4.50%x10° | 5.84x10° | 6.67x 10" ]| 8.05x 10" | 2.60Xx 10
—
1| WE = | 2.87x10° co co o 1.30X10° | 1.30X%10°
il
X 4% 7 20 | 1.15%x10° oo oo o0 6.67X10° | 6.67x10°
B g E W 2| 3.20x10° | 2.07x10" | 3.39x10" | 4.91x 10" | 3.18x10° | 8.91x 10"
K |
T cl s X | 1e1x10° | 2.40%x10° | 2.77x10° | 2.23x 10" | 2.63x 10" | 1.10x 10"
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Table 6.1 fas / X /VERZENL &

H 7K hE
30% 50% 100%
RPV ./ (7;(;;2{&% 9 96 311 5. 30
RPV ./ i;g;ﬂj% 2.39 3.29 5. 60

AIEREE, Z AN EE2RT, k. BEIEREHIT 100% H k2
FYEC, B TOEMEZIREIC L VIR LT,

Table 6.2 FEHTIZHEH] L 72 SR 2%

N NN SO ey
A O ANAET e AT AR
(ke) (kg/mm)
3001 38400 20. 2
. 3002 37800 19.9
DU AB Y R
2001 18600 23.3
2002 18600 23.3
1001 17600 5.5
Uy RN T 1002 17600 5.5
1003 17600 5.5

Table 6.3 F A /L AF 30D Imm/sec (23T 5 FERIEHT S

FA N AF A Fos s R
DFELE (kgf) (kgf)
SHP-260T 260000 2500
SHP-100T 100000 750
SHP-40T 40000 350
SHP-25T 25000 130
SHP-16T 16000 100
SHP-6T 6000 40
SHP-3T 3000 30
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