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Abstract

Taiwan’s domestic nuclear power plant’s(NPPs) fire protection
design uses a combination of U.S. Federal Nuclear Regulator
Commission (NRC) regulations and domestic regulations. In their
new policy, the USNRC proposes to allow all nuclear power plants to
voluntarily adopt and convert to NFPA 805. If Taiwan follows the
USNRC standards and converts to using NFPA 805, the plant will
need to be compartmentalized into sections in order to review each
section individually on whether its fire safety system and/or
equipments meet NFPA 805 standards. This include, 8 items under
water system, 3 items under gas system, 3 items under industrial
safety, and 1 item for fire brigades, air conditioning and alarm system,
with a total of 17 items.This year’s project will focus on 5 standard
criterions, including alarm system, industrial safety and plant fire
brigade, and assess the fire safety equipments and installations in each
unit (system) for their deviation from NFPA 805. This study will also
provide recommendations for those do not meet NFPA 805 standards
and serve as references for related personnel and possible future

conversions of domestic NPPs to NFPA &805.
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CFH =i b & F (free air ft.”/hour)
A=REEBEe ()

% 031 REFTAE P2 E g d 25 [14.7 psig v 60°F (101.3
kPa v 15.6°C ) ]

ft* | CFH ft* | CFH ft* CFH
20 21,100 | 160 | 168,000 | 900 493,000
30 |31,600 | 180 | 190,000 | 1,000 524,000
40 |42,100 |200 |211,000 | 1,200 557,000
50 52,700 | 250 |239,000 | 1,400 587,000
60 | 63,200 | 300 | 265,000 | 1,600 614,000
70 | 73,700 | 350 |288,000 | 1,800 639,000
80 [84,200 | 400 |312,000 |2,000 662,000
90 | 94,800 | 500 |354,000 | 2,400 704,000
100 | 105,000 | 600 | 392,000 | 2,800 4+ | 742,000
120 | 126,000 | 700 | 428,000

140 | 147,000 | 800 | 462,000

% 3-2 JRIE R G 44218 2800 £ (260 m’) » A7 1 psig B 4 (£
& 6.9kPa)

ft? CFH ft? CFH

2,800 | 742,000 | 9,000 | 1,930,000
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3,000 | 786,000 | 10,000 |2,110,000
3,500 | 892,000 | 15,000 |2,940,000
4,000 | 995,000 |20,000 |3,720,000
4,500 | 1,100,000 | 25,000 |4,470,000
5,000 | 1,250,000 | 30,000 | 5,190,000
6,000 | 1,390,000 | 35,000 | 5,900,000
7,000 | 1,570,000 | 40,000 | 6,570,000
8,000 | 1,760,000
7033 b F MDA

Bo s i LR

(gpm) 50ft(in.) | 100ft(in.) | 200ft(in.)

100 174 17 174

200 1% 17 174

300 1% 1% 1

400 174 172 2

500 172 172 2

600 17 2 2

700 2 2 2

800 2 2 3
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PR R TR R I A -

(¥ b % e s 2 A RIS AEERE > od 34
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276 to 750

751 to 12,000

12,001 to 30,000
30,001 to 50,000
50,001 to 100,000
100,001 to 500,000
500,001 to 1,000,000
1,000,001 to 2,000,000
2,000,001 to 3,000,000

3,000,001 or more
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Il 8800 12 8800 12 17600 |14 5 25 5
m |22000 |18 22000 |18 44000 |14 10 5

5
B.EPEEFHTpd P ¢ 5 NFPA 30 % 42 &1 % 45
H

P 3 op BTk
B kR G B pEFPPE IR K2 PR
D REIRIGEP o R pFROKKE S MOUIRERK A

F‘f’ff&iﬁ < NFPA30 % 4.8.2(a)1 4.8.2(j)s7 &% 44 3-19 >
33




o

§ohnd %

P ARG BRORBECE N PR
PR AR R
B B Rz 5 Bt E- ~ kA5 kB
Rokp 295 Bt ESFAE kPR &
BE BE AR ERCORPE - IB- IC~ I ~ IMA 41l
7.5ft 2

Tk By Bk %

B At BRI £ G EHerD
fo FHCkD -
IBC 53> 8 - ~

2 3
x ok
Rpds 5 kB EROKPEER T W
FRRMAREHFORKE I E 7R B MR T 4rF]
3-1 - K ZESHokegpl o ¥y EEIHRORERE
25K HFHOKFRE E

& IBC 7

Ap
5

CN

£ 3-19 H- & kREFa&H7 BeadoRk LR (P 3 2hK03
MR R RE TR R >50%)
M| FES B B 4| R EERCRE S
Faoo e & P B XF ROk ERHI | A R B8R0k [ |V Kl
(gal) | & R|# & |Ha|Fk |(g |54# | EER = 1
(ft) | & (ft) | K & m/ | (f) FAL
#x ft)
AR E R
IB, IC, — B
=1 16 30 112 | QR 0.60 | 2000 25 |1
o, or &+ 3 8ft

34




- M
80or | SR or 3 oft 2
=1 20 30 0.60 | 2000 2-~5
11.2 | QR - R
43124t
IB, IC,
5.60r | SRor
I, or| =5 25 30 0.30 | 3000 | = 3 2
8.0 QR
mA
515 K-
5.6or | SR or o~ ER -
mB =5 40 50 0.30 | 2000 26
8.0 QR B A2
25
IB, IC,
5 and 8.0 or
o, or 25 30 SR 0.40 | 3000 | = & 4
<60 11.2
mA
515 K-
5 and 5.6 or BN -
B 40 50 SR 0.30 | 3000 2~6
=60 8.0 REF R
25

35




ARAEE
IB, IC, | =5 14 18 11.2 | QR 0.65 | 2000 | 1~3 |7
II, or
mA
& fg— %] -
5.60r | SR or Mo -
=5 25 30 0.30 | 3000 2~7 19
80 |OQR R B
B
=+ - & -
5.60r | SR or o F -
B =5 40 50 0.30 | 2000 2~6 |9
80 |OQR Y S
B
IB,IC, | >54fr=60 | 25 30 8.0 SR 0.60 | 3000 | f£% - &5 |2 10
o s £ R B ae= R
MA 11.2 ~ 5
B >5 4 =60 | 40 50 56 | SR 0.30 | 3000 | &% - 8553 (26 |11
£ R B ae= R
8.0 -7
IB,IC, | ¥ #3:°#5 |25 30 8.0 SR 0.60 | 3000 | =+ - & 4 12

36




mo& |4 &
A 11.2
B iR 40 50 8.0 SR 0.3 3000 | % - % | 4 13
¥ BB Ry
— }|J
e

1. & % RBRExE6ft-

2. FEIECOKERIES P E Oft o A A3+  HOKEE-KE 5 30gpm > &5 = 1 1 Bz

6 HOKF K4 ZHOkFH T Aok R F - Ko BB S BHROKFF . ZEAHOKFE 5 K=5.6 & K=8.0

Poig F s> — S iTE g R U o

3. % 5 T N X E ek K=11.2 o

4, ESROKEFEIE D % Oft» & #oKkEg k& 5 30gpm > K=5.6 & 8.0 P& F 3] &

BRERAMEE - BIERER > FE(Z A1 )R 6 BHROKEE K4 2 HoREEH T o 4ok 77

-k o Bk 8 BHROKE -

SpE ALYt OLRARAM FES GIEfa E1RE @ FHE - B
2 2inx6in. K iE > A WU E ) 2in.FRE o

64r5k T AZE - K> HBTEA L R T 2R 0.60 EFNHOKE - (K=0.8 & 11.2 % 47 s\ -k )

TAek s GARiE- & > BB i * %A 0.60 /2000 f© 2 NFOKE o (K=0.8 & 11.2 % 754

# ook 5F)

37




SL L=

12Zh
(mia)
X X x X X
12 f
{ma)
A S TS B o A A

ELE ;)
SI ¥ i~ > 1in=25 ; 1ft=0.3m

2 N ok EE 1732in’ A et KO

Bl 3-1 - & 2 F kel

0.2 B Y B IFE R FRXERTE R VBN LR

(hoselines ) °
10. VRl L 4l VIR E B BRI § R
oo KGRBEU 4T > w2 PR UT RO
(Hyp %
Q)rFz
(3)= "%
4 A%

38



(£

% 3-20 BB R Aol s sz AR

321 RRERID G P (THATREY 0 R R~ K

(5)B %@
(6) B+
(N#E =
@TF &4 Li-
Dp 2w ek LS EER
(10) 45 &
PRALEEKFAF BT 2 e Rk
o HREONEEFRE IHFRMIFERY CHE

# BT~ 3 kPR NFPA 505 Fire Safety Standard for

g

Powered Industrial Trucks Including Type Designations, Areas

of Use, Conversions, Maintenance, and Operation. °
)j;i? 3
53 R4 TR A0& 3-20 & E’gl‘f IR E £

EE

,,Q%E/f@l‘”\@x;fr;é * L fE b /li’%ﬁf‘—"i*} R EIES B OE A

=3

,io

£ ¥
FREBRAEE EEARZE IR () o8 | B8R S FRAFERRL
e E E(gal) | #Hw 2 RFEE WITE RZE ALY B R (ft)

39




FAZE | A B | A AL (A | T ARE A F |7 AEE | B
2.5psig | 2.5psig | 2.5psig | 2.5psig | 2.5psig | 2.5psig | 2.5psig | 2.5psig
<3 275 5 10 15 20 5 10 15 20
276-750 10 15 25 40 5 10 15 20
715-12,000 15 25 40 60 5 10 15 20
12,001-30,000 20 30 50 80 5 10 15 20
30,001-50,000 30 45 75 120 10 15 25 40
50,001-100,000 |50 75 125 200 15 25 40 60
4 1 100,000 80 120 200 300 25 40 65 100
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#3221 R RSE o (T AP S e R
A% BRRR2 | F IR S-S
BEdE (ft) | % 3 B EE3(TY)
L3Rt 22480 i | 50 10 11 (000)
PR ez e L |25 5 m(111)
gL b2 % kY 10 5 I1(222)
IT % 25 5 I1.(000)
10 5 m(111)
0 %5 10 5 11 (000)
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3+ 3500scf (3500 F| 15000scf |42i% 15000scf
ft m ft m ft m
(a)0~1000 gal 25 3.1 25 7.6 25 7.6
(b)4z 1% 1000 gal 7.6 |50 15.2 50 |15.2
435G 58 TG AT BT
%% 48-0~1000 gal® 10
(a)is 25 3.1 10 3.1 10 |3.1
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S.EE T T TG g nlehd B
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1.NFPA z_ 7] % - 1 Batterymarch Park, P.O. Box 9101, Quincy,

MA 02269-9101.

(1)NFPA 13, Standard for the Installation of Sprinkler
Systems, 1996 edition.

(2)NFPA 50, Standard for Bulk Oxygen Systems at Consumer
Sites, 1996 edition.

(3)NFPA 51, Standard for the Design and Installation of
Oxygen-Fuel Gas Systems for Welding, Cutting, and Allied
Processes, 1997 edition.

(4)NFPA 70, National Electrical Code®, 1999 edition.

(5)NFPA 220, Standard on Types of Building Construction,
1995 edition.

2.2 4 A f

(1)ASME Publications.

a.American Society of Mechanical Engineers, 345 East 47th
Street, New York, NY 10017. ASME/ANSI B31.3, Process
Piping, 1996.

b.ASME Boiler and Pressure Vessel Code, Section VIII, “Rules

for the Construction of Pressure Vessels,” 1995.

73



(2)ASTM Publication.

a.American Society for Testing and Materials, 100 Barr Harbor
Drive, West Conshohocken, PA 19428-2959.

b.ASTM E 136-96a, Standard Method of Test for Behavior of
Materials in a Vertical Tube Furnace at 750°C, 1998.

(3)CGA Publication.

a.Compressed Gas Association, 1725

b.Jefferson Davis Highway, Arlington, VA 22202-4100.

c.ANSI/CGA C-4, Method of Marking Portable Compressed
Gas Containers to Identify the Material Contained, 1990.

(4)U.S. Government Publication.

a.U.S. Government Printing Office, Washington, DC 20402.

b.Title 49, Code of Federal Regulations, Parts 171-190, U.S.
Department  of  Transportation  Specifications  and

Regulations.
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