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ABSTRACT

Nuclear power has much more advantages than other methods, but
nuclear safety is always the important issue around the world. In the issue
of nuclear safety, fire incidents have drawn much attention. Though the
developed countries have invested much capital and human resource to
the area of fire safety evaluation for nuclear power plants, relative studies
in Taiwan are still at the beginning. The performance-based fire safety
evaluation method has become a worldwide trend since it can effectively
promote the fire safety of nuclear power plants and reduce lots of
needless investments. This research develops nuclear power plants’ main
fire types and relative fire scenarios based upon several serious NPP fires
and fire statistics in Taiwan and U.S.A. This research also develops the
basic structure and procedures of fire hazard analysis for nuclear power
plants through the discussion of the fire protection standard for NPP in
advanced country, and the comparisons of fire models

Intensely concentrated cables are one of the main combustibles in
NPP, often leading to serious fires and damaging other safety related
systems, just like the Browns Ferry NPP fire occurred in U.S.A. In order
to provide references to the authorities in Taiwan, this research uses the
field model FDS to simulate cable tray fires to analyze the effects of
various distances between the two cable trays, at different ventilation
conditions and fire safety system operation to the target.

Key words : Nuclear Power Plants(NPP), Fire Hazard Analysis,
Nuclear Safety
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LES-large eddy simulation
SGE5—sub-grid scale
RaMS—Reynolds averaged
Mavier-Slokes equalions
DHS—Direst numerical simulation

7.
/

Turbulert anargy

LES 5G8
e (N0 fime averaging} —f«— (time sveraged]

e AAMNS (lime averaged)
Inverse eddy dimension ——

A DMS (o lime averaging) ————*

B 4-2(2) Fondest T LMY

RAMNS

[N

Time

B 4-2(b) TinHw 7w

* F 4L % & : Geoff Cox and Suresh Kumar, Modeling Enclosure Fires Using CFD, The SFPE
Handbook of Fire Protection Engineering, third edition, 2002, p3-196.
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Voo, =XYoo 3. (4.7)
oo = 43)
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Voot :m—;ys (4.10)

v, =1 B2+ § 28 (stoichiometric coefficient)
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Jok bk 2oz L
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VeMe (4-15)
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M, =4 e 5
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R LA R
pEEE—V’(pDVZ) (4-16)

AEF GRS B R i 3R U B v A

o0, ¥ A& Ve 6 (flame surface) &

ve

zo=2, 5 ET Ty (4-17)
~RRER R LS

4 yf K ER yf KT SRR R4 5 (total heat release rate ) ¥

Q=Qe "™ (4-18)

H

Q, =M B4 K P > s 2 B & (kW)
to =R 45 -k P FF (5)
k=424 4 B e ihdi(s”)

Fl G PHER AEREEE KT A AR (suppression) FF 0 7 #hH E R
BCELIVEE (T L 30 AR chgEld s Fpt 0 F O R B VRS i 300

%% (local burning rate ) %
) = e s Ky =aml() (4-19)

Hoe
=H Rk o B g A2 B (kg/smd)
mj()=tF 8 =5 f ¢ Tk ark £ (kg/md)
a=F %W ﬁx(mz/s—kg)
I ~#REE R
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