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ABSTRACT

The recent Fukushima nuclear power plant accidents shows that the core make up at high RCS pressure condition is very
important to prevent core melting. The core make up flow at high pressure condition should be driven by gravity force or
passive forces because the AC-powered safety features are not available during a Station Black Out (SBO) accident. The reactor
Coolant System (RCS) mass inventory is continuously decreased by releasing steam through the pressurizer safety valves after
reactor trip during a SBO accident. The core will be melted down within 2~3 hours without core make up action by active
or passive mode. In the new design concept of a Hybrid Safety Injection Tank (Hybrid SIT) both for low and high RCS
pressure conditions, the low pressure nitrogen gas serves as a charging pressure for a LBLOCA injection mode, while the PZR
high pressure steam provides an equalizing pressure for a high pressure injection mode such as a SBO accident. After the
pressure equalizing process by battery driven initiation valve at a high pressure SBO condition, the Hybrid SIT injection water
will be passively injected into the reactor downcomer by gravity head. The SBO simulation by MARS code show that the core
makeup injection flow through the Hybrid SIT continued up to the SIT empty condition, and the core heatup is delayed as
much.

1. M B A2 7I7] b E AR QL oF 17 MPa7lA] 71QYE AL,
YA W 2EE Zo5Y] L7 7hdol " 7hd

o

2011 FFAJ} ARARIE AYSPAAAAL L (Station 71 7IY7] HAMEE S8 HEHER K= AF
Black Out : SBO)A| A= AWz agheAlSgr|o] & W= pole AEH 08 gasitt, o edls S44
=AE-5S ASHET] WS $83RS HolRa Q) 7|2 AFA oW AL & oF 2~341F ojuje] mile] 882
o) mRALe] of8) FEEL Az etz AE 5 ek

(High Pressure Injection System : HPSI)2 Zo] AHA 71&9] QPHFI® A (Safety Injection Tank : SIT)&= 2
He gl B7HsE] wiiol] AU = AL SRR TIdE glom, digstdAtilLarge Break
fo] Brpssln, AYo] Medle Y2 A% 9fgo] 11 Loss of Coolant Accident : LBLOCA)A| H|A =AW ZI4E

==

[e]
QebdF AT A S=(Head) B} £ A A2 AWTHA PARATOR dFoR sk Vsl &

Fom uaheAYziso] 2elo] Brbssitt wiebs, so  H Aot ey SBOARALA], AAEAIFS ¢hEo] o

2789 wAZSE ZEEo Vg s rseon o] FYYA FHET H w2 AUY e Hug ok

Foj#Jof i}, FUYARTY Hot IPJH|Ql GAREY] £o2 vl
HAFHAAFAALA eale] HdR Qs Az AFe)  A¥ZArs FUE & ol

* S AR A, 4P A (Korea Atomic Energy Research Institute, Thermal Hydraulic Safety Division)
WAIAAL E-mail : tskwon@kaeri, re kr

—

The KSFM Journal of Fluid Machinery: Vol. 17, No. 6, December, 2014, pp.104~108(Received 06 Oct. 2014, accepted for publication 08 Oct. 2014)
104 SIRLADIHES =2&: 173, M6S, pp.104~108, 2014(=2& 42Xk 2014.10.06, AARRS XL 2014.10.08)



S5O QUEN T (Hybrid SIT) AAH|I7HE

A _ SBO And bDBA Hybrid SIT

ey R R
/(2) Buoyancy Driven \

SafetyInjection

High Pressurizing

(1) N2 Gas Pressure

! Driven SafetyInjection

By KAERI T.5. Ewon

Pressure

~
>

Accident Time

Fig. 1 Hybrid SIT for LOCA and SBO Accident
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Fig. 2 Pressure equalizing line of Hybrid SIT
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Fig. 3 Safety injection flow rate of SIT and CMT during LBLOCA
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Fig. 4 Core fuel cladding temperature with SITand CMT during
LBLOCA
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Fig. 5 Hybrid SIT system
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Fig. 6 Reactor primary pressure with Hybrid SIT during SBO
accident
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Fig. 7 Passive safety injection flowrate with Hybrid SIT during SBO
accident
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Fig. 8 Core fuel cladding temperature with Hybrid SIT during SBO
accident
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