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Performance Characteristics of Flow Circulation System in HANARO

Flow Simulation Facility

ggo, goo, gboo, oobg, 0obd
ggoogoog
oboobo oOoo boob 150

g

000 OO bOoOoo 30 vmwthD OO0 O0O0OO DODOO 19950 200 OOOO OOO
g ooboo ob ob. oobo0o oob boobo boob OO bobob Ooboo
goooo oo. o0 0oL o400 oobobgo boob 0Ob bDbhOo bob ooboo
gooo, 0o oob o0oboobo oo oboobdo boo ooboo bob oboooboo
ooobo. oogobouo0o 12 00 OO0 OO0, ODOobOOb0O0O O bobboobo oooo.
gooooobo oooboobb oboo bob Ooobob oobo Do Oobo boo
oboob bobboOo bOoO0 12 00 OO0 O0OOD DODOD DObDOODO ODoOobo
ugo. b oooob oobobbo bobbo 00 oboob. o0obo0 oobo bobo
goob oboobbobto ooboob obooo bobbo obooboo boo O bOoo
gooogd.

Abstract

The HANARO, multi-purpose research reactor, 30 MW,, open-tank-in-pool type, has been under
normal operation since its initial criticality in February, 1995. Many experiments should be safely
performed to activate the utilization of the HANARO. For this purpose, a HANARO flow simulation
facility with similar flow characteristics to the HANARO has been installed to verify the structural
integrities and to predict the performances for those experimental facilities prior to loading in the
HANARO. This facility is composed of a half-core structure assembly, a flow circulation system and a
support system. The flow circulation system should supply the core flow and the core bypass flow to
the half-core structure assembly loaded flow orifices instead of nuclear fuels to simulate a similar flow
characteristic to the HANARO. In this paper, we describe the performance characteristics for the
circulation system. As results, it was confirmed through the field performance test that the flow
circulation system supply the core flow and the core bypass flow to be satisfied the design
requirements.
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Table 1

Flow rate of HANARO flow simulation facility

HANARO Flow
Description HANARO 1EDVT
Simulation Facility
Quantity 23 13 1-2
Hexagonal
Design flow 19.6
tube
Sub total 450 255 39.2
Core Quantity 16 7 -
Circular
flow Design flow 12.7
tube
Sub total 203 89 -
Gab flow 50 25 12
Total 703 369 51.2
Core bypass flow 77 41 5.8
Grand total 780 410 57
Table 2 Abnormal conditions under circulation pump automatic operation”
Abnormal conditions Alarm
Over current Pump fail
Water level LL and core flow low or high Piping falil
Water level LLL Water level LLL
Table 3 Results of circulation pump automatic operation test
Results
Cause Simulation
Alarm Pump
Over current Set value change Pump fail Stop
Water level LL and core flow low or high Set value change Piping fail Stop
Water level LLL Set value change Water level LLL Stop

Table 4 Absolut torrences of core and core bypass flow variations

Description Average flow (kg/s) | Absolute Torr, (kg/s) Torr. rate (%)
Core flow 374.1 2.4 0.7
Core bypass flow 41.8 0.2 0.6




Figure 2 Configuration of 1/2 Core



DEMI—WATER SUPPLY

492-MC—KOD1 »H227ZTL003

482—-MC—K001

HX—01/EH—01

492-MC—KDQ1
P—01

V19 17-L00g

COAH

492—MC—KDO1

L _—STOP
)
!
|
|
!
N |
o1
SO\ & ! Yy
wL 7.8ml NN N\B2 02 \( 03
= | Ve
i O3AAT3BA0T) @ -
" | w;\,:r—ﬁ 471005 402-2"-L001
! HVG1
% L A LLL_—= STOP ves _ony!
w -
B B
,,,,,,, B oo o
NG E
/
¥ o T
,,,,,,, 5 . s ~
- - L =
A} ( -
i P 16"—L001 14”1002
! 1‘ 100%FF
BN Ee>
Lo
LY ey L
L
[ | EV-506 1471003

Figure 3 P&ID of flow circulation system

Figure 4 Field control panel
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Figure 6 Vibration of flow circulation pump
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Figure 7 Variations of motor bearing temperatures and winding temperature
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Figure 8 Variations of core and core bypass flow as per opening of bypass valve



Core flow (kg/s)

400 ‘ T 45
Fa SSaNats A0 Vs AW ‘,:
375 !
350* ””””””” ”””””” + 30
i Core flow + 25
325 ¢ - - - - Bypass flow ]
Purification flow 120
300 { e 1 15
I | | 110
275 1o T :
‘ ‘ T 5
250 i i + 0
0 50 100 150

Figure 9 Results of continuity test for flow circulation system

Measured time (min.)

Bypass, Purification flow

(kg/s)



	분과별 논제 및 발표자

