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m
m D ST i (kg)

¢ iR E (0.33)

CpsCpar Cpy * B2 3 I Db OB GBI 2— 1 £ 0 IRIE)

A A Ay 2 Oy~ Cp BER LA mIse 45 Wit (m®)
Pk o FE Ak Cpy Cpaz Cpa
L kLN 2,0 2.0 2.0
LTEIN 1.2 1.2 2.0
0.7 (MIEME) | 0.7 (1R
ix - L2 RGN | 1.2 (e
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' (m) (m) (kg) CoA/m (m*/kg) | @{SzE20m | @ {E2E0m (m)

KELNF»2 23 (25t) 3.790 | 2,495 | 11.990 10900 0. 0052 184 134 9.0
KM 5wy Fo(251) @ 3.255 | 2.490 | 11.990 9180 0. 0056 180 128 7.9
KB bZ w2 F (251) @ 3.460 |  2.490 | 11.990 9310 0. 0057 186 136 9.5
KB rF w2 F (25t) @ 3.035 | 2,490 | 11.950 9210 0, 0053 172 115 6.5
KEINZ o2 F (25t) @ 3.180 | 2.490| 11.810 8970 0. 0056 178 126 7.6
KB FZ o7 FE (11t) 2.485 | 2,470 9. 440 4750 0, 0074 202 147 8.7
Bl ks 3 (8t) 3.525 | 2,495 8. 565 4925 0. 0081 226 183 17.0
PR b Ty 32 (TH) 3.135| 2.200| 6.920 3490 0. 0083 222 179 15. 6
PR ey E (8t) @ 2.550 | 2.470 8. 185 3690 0. 0088 224 170 13. 1
PR Ty s F(8L) @ 2.425| 2.240| 8.130 3220 0. 0089 215 166 12.4
PR FF ey F (8L) @ 2.435 | 2.470| 9.440 4120 0. 0084 222 162 11.4
PR R vy s (5) 2,830 | 1.885| 4.845 2795 0. 0067 186 135 8.8
PR T s T (4t) 1.990 | 1.695| 4.690 1990 0. 0069 167 101 5.1
MR FF ey S (20) 2.250 | 2.170| 6.790 2710 0. 0085 199 149 10. 1
L A L O W1 1.970 | 1.695| 4.690 2160 0. 0063 156 87 4.4
KAz @ 3.045 | 2.485| 10.430 9260 0. 0047 155 90 5i:2
KElA2 @ 3.130 | 2.490| 11.450 10190 0. 0047 158 94 5.4
KEA2 @ 3.190 | 2.490| 11.280 10310 0. 0047 160 97 5.6
KRAA @ 3.750 | 2.490 | 11.990 12840 0. 0044 168 109 6. 0
KEAR @ 3.485 | 2.490| 8.990 10090 0. 0041 151 86 4.7
KEAR B 3.520 | 2,490 | 11.990 13000 0. 0042 157 494 5.0
AR D 3.045 | 2,300 8. 990 7800 0. 0047 155 90 5.8
thilia @ 2.910 | 2.300| 8.990 8100 0. 0044 136 74 1.1
filz @ 3. 035 2,340 8. 990 7100 0. 0052 170 1 BE] 6.3
S A =Pt S} 2.635 | 2.065| 6.995 3830 0. 0067 181 128 7.6
v Znsizn @ 2.735| 2.010| 7.730 4190 0. 0067 184 131 8.2
WEEEhH (e K L) 1.880 | 1.475| 3.395 960 0. 0098 213 161 9.3
I B e (R L L) 1.910 | 1.475| 3.395 950 0. 0100 220 166 10. 1
BEBE (<) 1.180 | 1.475| 3.395 830 0. 0086 138 65 3.2
WA By (HL S LSl 1.280 | 1.475 3. 305 850 0. 0088 152 77 3.7
15 B L (i ik L ~) 1. 475 1. 475 3. 395 610 0.0132 222 172 10,9
BEEEE R L <L) 1.525 | 1.475 3. 395 650 0.0127 223 172 10. 8
Br792 F @ 1745 | 1.475 3. 395 780 0.0115 219 167 11.5
BrIvs F @ 1.765 | 1.475| 3.395 680 0. 0133 227 180 14. 6
Br7vy F @ 1.885 | 1.475| 3.395 1220 0. 0077 173 111 5.5
SUVD 1.880 | 1.980| 4.950 2430 0. 0063 150 80 4.1
SUV®@ 1.690 | 1.835| 4.725 1660 0. 0079 168 101 4.8
SUV@ 1.610 | 1.775| 4.175 1210 0. 0093 204 143 6.0

e KAl 227 183 17.0

o A 230 190
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3-2. 1 25 G=UhZTh
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30
50cm 1.5g cm 750kg m
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- 1 870kg
30 35
mm kKN m mm
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0.60
C ) 403 2554 KN N mm N mm
() 157.6 2585 =L 13.67 0.295 1.06 0.28
T S1-1
() 44.9 195.9 E'-S§54-2°8 9.21 0.199 1.06 0.19
C ) 207.8 2585 0.81 =
) 1520 158.2 0.97 -108




3-2. 2 25 = hZ b
>
30
50cm 159 cm 750kg m
10.5cm 0.2g cm 20kg m 1 870kg
100kg/m
mm KN m mm
EL 40.65m| 635.0 | 6350 | 7.36 414 | 460.0 | 258.7 | 0.73 0.41
N N mm N mm
(N mm?) (N mm?) EL 40.65m 17.69 0.381 1.06 0.36
( ) 179.9 250.0
096 | oo >
( ) 59.9 258.0 :
( ) 55.2 152.0 L i
( ) 162.1 241.0 ' | (N__mm?) (N_mm?)
( ) 201.7 258.0 079 | ) 55.2 177.3 094
( ) 184.7 2120 088 | ) 162.1 2585 |
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3-2. 3 25 G—=WhZh

>
30
50cm 159 cm 750kg m
10.5cm 0.2g cm 20kg m 1 870kg
o 100kg/m
k -

kN m N/mm N/mm
EL 29.20m 10.4 28.2 345 0.09

kN N mm N mm
EL 29.20m 25.7 0.0799 1.08 0.08

(N mmd) | (N mm?d (N mm?) | (N mm?

2.2 235
( ) 10 219 0.24 ( ) 0.12

( ) 53.4 233 ( ) 24.5 230

62.8 93
( ) 96.7 235 054 C ) 0

( ) 28.6 233 ( ) 23.6 230
( ) 95.3 235 0.41 ( ) 89.2 98 0.92
( ) 90.2 227 0.40 1 ( ) 56.5 180 0.32
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4

25

(MPa) (MPa)
231 229
0.61 240
2.74 184
1.75 184
0.65 228

5 241
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25

3-2.

24mm

8mm

1.0mm

3.7mm

AU—7

WAL A

N
-
24mm

i
- e 3 Z
Iy e
By

]
.ia;.
—AID)

\
el

H=3,4.5
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3-2. 7 925 <G=FhZTh
>
8mm
8mm
>
8mm
140mm 25mm 10mm
8mm ]
13.6mm
13.6mm ﬂ
13.6mm - H
20.4mm
RCIC RHR LPCS HPCS 13.5mm
8mm
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INT D113
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29 12 14

V4

4

25m
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(2004)

(1976)
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Vol42 No.3 p.38-47
84[6] p.32-40
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14 25

<G=UhTh

&l |

Lt b

.u—.

}If'-

73 12 24 48 73
20.6% 20.3% 19.6% 19.0% 19.0%
51
2
12 24 48 51.7
wEuE
_*_I]_|T | 0.26% 0.48% 0.93% 1.00% 1.00%
| S
} n | | _ % WA A
;' '}'— W i R 11
- HEMZrs
@q ¥ H| n 4 | . ?I mesns-m 2,700m
n:mlun ke
'—é'_} ERAA T oEmemam 20.95
MY oy, T B smpmsm 0.03
1/ 1.‘-.."“: cmtin il ___;_| m . i'J et
‘ 1 Fls e, : &2 24L
. e RN B v ! ..-..-.-:--| ] G LT T min
; 5 .:; :"_"r: - — l et 2 & I] rie i
: RE R RE _ — ‘ |_:_‘ fin ] | msmo 16.40 65.52L h
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TIEE (A g £ ]_L & | n | 0046m  h
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3-2. 15 25 G=UhZh

1707 16

36

moxow oo |G| Y [T
Pinatube 1991 (75 J E') 35 250, 000 g
Bezymianny 1956 (A5 wl) 36 230, 000 0.5
Santa Maria 1902 (75 <35) 34 17,000-38,000 | 24-36
xw;; ! (WEERRN) /1N Hekla 1947 (74 27 F) 24 17, 000 0.5
Seufriere 1979 (HA > FHS) 16 6, 200 9
8 Mt. St. Helens 1980 (7 2 U & %R0 18 12, 600 0.23
E . FrERE 1986 (FE) 16 1, 000 3
¥ Soufriere 1902 (B > FHiM) 14.5-16 | 11,000-15,000| 2.5-3.5
4 Hekla 1970 (FA 25 - F) 14 3,333 2
B & 1920 (dbin) 13.9 15, BT0 7
g el 1977-1 ( # ) 12 3,375 2
u-mm ” - Fuege 1971 (¥ 7F<=7) 10 640 10
R/R ot /% i o 1%& 1914 (L) ) -8 4,012 36
=& 1983A-E (FR) 6 570 1.5
1707 2002 Heimaey 1973 (Fof A5 ¥ H) 2-3 50 8.45
Ngauruhoe 1974 (== —3—F 2 F) 1.5-3. 7 10 14
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3-2. 16 25 <G=UhTh
< b
2 800kL
< b
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3-2. 17 25 =G=FhZh
(2)
29 12 14
[
50cm 24
350 m
[
350 m

-124



18 25 G—=WhZh

1 2
/ = /
v/ = /()
2CG=>(C /()
50 cm
4010 g m 50cm > (0.8g/cm )
24 h Carey and Sigurdsson(1989)
Tephra2
2
Suzuki(1983)
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3-2. 19 25 ——=FhZh
2 2
@
3.50/m
2
-1 0 0 1 1 2 2 3 3 4
P(Hm) = (1414) (707) (354) (177) (88) 4
(Wt%) 0) 1.9 69 22 6.2 0.43 0) 100
4.0><10
— 7.60><10 2.76><10 8.80><10 248104 1.72><10 —
(9/m ) )
\J
(9/s m) — 0.088 3.2 1.02 0.29 0020 — _
(m/s) — 25 1.8 1.0 0.5 035 — _
(@/m ) — 0.04 1.78 1.02 0.58 006| — 35(=_)

-126




3-2.

20 25

29 12 14

<= hZh

D/G
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3-2.

29 12 14

V4

4

25m
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3-2. 22 25 <= hTh
6
>
2
16 1
800mm><400mm><150mm 0.27m
40,000g/m
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>
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10

e
23m

(1)
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23m

2
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10

3

23m

21m

21m

21m

21m

21m

23m

23m

10m
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4. 4 10 <G—=FhZTh
(2)
(]
()
() 10
. ()
() 10km
()
(]
1)
hr
(2) FARSITE KW/m
3)
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<G=UhTh

H
3

e {2 R : BRBEEE (m) H : KKRE m)

R =

10

2R

F' o [AfEkEEFT A8 (10 A > a) R JABEHTE (m)

1 _ m m((A=2n) _ An—-1) 1 (n—1)
e l( n2_1)+;[ nvAB n 1( B(n+1))_ﬁta" 1( (n+1))

i
L n=E', A=(1+n)?2+m? B=(1-n)?+m?

@, : AfE kT L ORESRK

Li : FERSPERE (m), H: K%Em
R @ JABE1E (m)

Eo =0 X F XR¢ (FLRRDOEGE)
Ei=0;xF xRix2 (FLUSNDKRDEE)
@; - THEMREL

Rp @ He KK R 5REE (KW, m*)

F' o AfAkRETLE (10m X v =)
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== hZh

6 10
o o
> 5(%)
s —— A
g9 (x=0)
() w-m)
g9 (x=L)
(kg s) (m)
W m)
@ kg K
JAN
J kg K m
2
() ()
W m) W m K
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4, 7 10 =G=FhZh
[ J
1 2 3 4 5 6 7
53 52 53 53 53 53 53
96 87 93 94 99 91 92 200
54 53 53 53 54 53 53
51 52 52 52 52 52 52 325
85 93 126 99 121 125 119 325
45 45 45 45 45 45 45 53
45 45 45 45 45 45 45 70
45 45 45 45 45 45 45 60
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<G=UhTh

1 2 3 4 5 6 7 "
17 15 17 17 18 16 17 267
17 15 17 17 18 16 17 37
17 15 17 17 18 16 17 221
12 14 20 15 19 20 19 266
12 14 20 15 19 20 19 41
18 21 28 22 28 28 27 267
17 19 27 21 26 27 26 242
14 16 23 18 23 23 22 242
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4. 10 10 <G=UhTh
(3)

e
(1) : E:I';:##'J-i-. RN Ex
(2) LaqfHE
3)
FHI
L 4 pEETT N LY

m (m)
18 21
20 21
p ' 000000000
o - —
;{ _}::F: —
j’ ; I|'l|

TRER RINA =
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5. 1 34 = hZh
[ )
Q)
(1) 0.01MPa 10km
(2)
(2)
10km
(1)
(2) (3)
3) 245
(4)
X= 004N KW
X m A (=144 (m kg~ 7))
K =) W =) (4)
L = 90M 5m
L = 465M 5m
L M



2 34 G—=FhZh
(1)
[ J
10km
20
10km
373m
1,500m
373m 400m
900m )
x& MEVOZAKAAIEEEDFFMER
CHER dhte . :mrf “ MW
10km ot A i
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® LNG LNG

0.01MPa

X=00413 K x W

o fEPRIEAEEEEIm] , A PRGERERE 14. 4[me kg™ 7], K LpHEIOER[-],

34

W: el A (]

<G=UhTh

LNG 373m 410m
1500m
t
m m
LNG 1 97,704 LNG
373
LPG 1 31,000
1,500m
LNG 2 195,408
410
LPG 1 31,000
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D. 4 34 G—=WhZh

® LNG

LNG LPG

Vi m/s Eav J Mv kg

2 x Ake X Eav ke 0.2
Vi = M 0.6 0.2 BLEVE 0.04
v Methods for the Calculation of Physical Effects (TNO Yellow Book,
CPR14E(Part 1),3rd edn), van den Bosch, C. J. H. & Weterings
Methods for the Calculation of Physical Effects (TNO Yellow Book, CPR14E(Part 1),3rd edn
(P1P)) : )
\V4 Pl 0.19808MPa LNG <12 P2 0.1013MPa
m Yy
957m 1,500m
m kg J m s m m
LNG 253,000 1.3 7.6><10 8.2>10 66 HNG
1 ' ' ' ' LPG
* 1,500m
LPG * 557
1 55,000 1.1 2.7><10 5.3><10 89
244
*1 13mx>< Im 5t * 13m><  22m>< lcm 22t
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® LNG

LPG

G

LN

2MPa

162

LNG

LPG

Boiling Liquid Expanding Vapor Explosion

Environmental Assessment for the Sabine Pass Liquefaction Project

LPG

LNG

0.2MPa

=<1.2

2014 1 1
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S. 6 34 G=UhZh

® LNG

A deflngrution may propagaie back to the spill site if the vapor concentration along this path is

Environmental Assessment for gy ol TR e e
the Sabi n'E Pass Liquﬁactinn Prnject ::ﬂm: ?p:inf‘:::# source of the relesss and woulld be of & relatively short duration compared 1o
Cameron Parish, Louisiana The extent of the affected area and the severity of the impacts on objeets cither within s ignited

clond or in the vieinity of & poal fire would primarily be dependent on the quantity snd duration of the
w 2{“ l imitial release, the ssrrounding teomin, and the enviromments! conditions present doring the dispersion of
fhe cloud. Radinnt heat and dispersion modeling are discussed in Scction 285,

Sabine Pass Liquefscion, LLC Fires may also came failures of ncarby slomge vesscls, piping, snd equipment. The fidbure of &
and Sabine Pass LNG, LP pressurized vessel could couse fagents of matenial to fly through the air o high velocities, posing
Docket Ma. CP11.72-000 damage 1o surrounding struclures and 8 hawsid for operaling stall, cmergency pemonnel, or other
inafividuals in promimmity to the event, In addition, filure of & pressurized vessel when the liquid is of @
tempernture significantly sbove its nomal balling podnt coald resull in o boiling-tguid-expanding-vapod
explogion (RLEVE)L BLEVEs of flammable lquids can produce overpressures ind a4 subsequent finckall
when ihe superheated liquid mpidiy changes from a ligquid to n ynpor upon the rekesse from the vessel
Atmsospheric storage tanks are unlikely fo BLEVE due to the snmaller difference between their desiym
pressure mncl mmbienl pressure.

(hverpressunes

BLEVE

- Rl

¥ L
farme travel distance.
The potential for anconfined LNG vapor cloud detonations was investigated by the Coast Guard
i the late 1970s at the Naval Weapans Center af China Lake, Colifomia. Using methaoe, the primary
companent of natural gas, several experiments were conducted 1o determine whether unconfined LNG
vapor clouds would detonate. Uncoafimed methane vapor clouds ignited with low-energy igmition sources
(13.5 J}, produced flame spectds ranging from 12 w0 20 mph, These flame speeds are much lower than the
M speeds sssociatod with a dofllagation with datsging overpressures or 8 detonstion
To esamine the potentin] for defoantion of an unconfined natmml pas cloud contuining heavier
bydrocarbons that are mone resctive, such as ethane and propane, the Const Ghand conducted further tests
on ambient-lempemture fscl mixiues of methane-cthans and methane-propane, The feats indicated that
the addition of heavier hydrocarhons influenced the tendency of an unconfined natursl gas vapor clowd to
dotonaie, Less procested natmnl gas with grester amounts of heavier hydrocarbons would be mere
senditive to detonathon.

Although it has been possible o produce damaging overpressines and detonations of uncon(ined
NG vapar eloonds, the natoml gos delivered by pipeline for liguefaction and export would have lower
ethane amd propane concentrations than those that resulied in damaging ovempressures and detoastions
The substastial muount of initisling cxplosives peeded 1o crente the shock mitiation during the Hmited
range of vaporir copcenlrations abso renders the possibility of detonation of these vapors ot nn LNG
plant as unrealistic. Conseguently, the primary hazards to the public from aa LNG spill, cither an land ar
waler, would be from dispersion of the flammable vapors or from mediant heat generated by a pocl fre,

|.r."L D-rl-'l
Federal Energy I:-i—-mp In commparison with LM vapor clowds, there is o highor poteoiial for upconfined propane clouds
o prowduce damaging overpressures, snd sn even higher polential for unconfined cthylons vapor clonds io
R“'::}u:’ W produce damaging overpressares, Unconfined eftlene vapor clouds also have the potential to tansition
Wirstergiem, DT 0478 i.H!
I'I.'l st B FT 1810 8-LME
nutusl ooeemn FIVIFNILT] o | ]

Environmental Assessment tor the Sabine Pass Liquefaction Project
Federal Energy Regulatory Commission
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1963

1980

1981

10

1992

2011

LPG

LPG

LNG
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LNG 1 3
LNG
LNG/LPG
LNG PC LNG PCLPG
LNG
LNG
WG12 3
METI
PCLNG/LPG LNG/LPG PC
2 LNG/LPG

LNG/LPG

-153



LNG
LNG

10 34

<G=UhTh

LNG

LNG

LPG

LNG
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LNG 1 6
FBIILNGE 28ILNGY 7] ORBTERFICOVT

FROABAAMT
TRE30F4H38
[ 568D

FROARAARN (HE  E &P, T [#ERH0A1) 3. 4818, SEOBLIEXTAMEOENICHET S, [HIILNG
Bith) CREEBEIGEEM. LT B8] ) (6113 [28ING 2] (BT 1#£922)] ) ORSTEICRFLELLE,

FEHAL, 2020 CE RN AREOEMIC G LEES - a2 050-0—24 LT, 20125784 DEEOES(CE
FL. 2016530 C#HT. BEFEEMELTVET, SEOBLIEAHAREOCIENICHIGT 38, CORY, £90085T
BICRFL., 2020FEOBGMEERELED.,

e ERAL. 8EHRCTS2 [EENGE GEE #92km. EHMBHIIT~FIRRMET) (CDOLTE. 20208 OEH
M EBEL TR IEE O TED, S, BF0 EREES ] (FREMED) & [FR~HAER (RHREIT~H+x
RAREN) sEERL. BEHZNA TS 2OIL—TEEBICASCLICED, BEESECETSHMBTERORLICABT & &
Hic, Ty FO—I2EROMEEDOERSEEDET,

FRAAIN~TNE. [FrLJ20208053) IZBWT NG/ (U1 —FI—2OBE(L] 28, TO—RELT ITRILA—
OEFHOFENLME] EELTED,. SESELIITIF-—OEENOTENLHKBICBOTEVDET,

BHILNGEMIIS LU 2ELNGY I DIRE

PRTEHE ZR\RHUH TREETEEN
HiILNGEEiih o 1SINGY 7 (238kl. #bEN1E)
A o PG4 (5HkKI, thFst18)
o ELEMERE (INGE{CiZd. 38)
s O—U—HEihES
o RN (MHLNGRGFS AW Fh
2W|INGY =7 o ith FPCUL NG =77
i « FESE : 230k, FIBYHE : #90m, &2 : H60m

2018/04/03 LNG 2 LNG
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LNG LNG

3 6

BERARDRETU P HER
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- SHEEWRRG)
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I‘EM WA IR BT (H I LNG Eifh)
G B R EET (EHETOvs s ULTRATF—3Y)
T E #190km T B #160cm
H ®' A E & 7MPa
FERLESI 20205 FEX (F7E)
E 27X SEREICIT S M EEED
OHZABOEE — HAEOESEINAREERESEEALEYT. OB#,4 o —)| Bie F THACEBENL M2 ED
BlEEESHT. AABEREE RS EERREBES8ERL. IRORELSUICHROREDESE.
ORBWER —— HAFERE-ESTI-HELES. EXNLEEHEEIFEORY) O—LEFNET,
. ORLTRTLL— MEREATSI IROEICIZRLE
BRI HiET 570, BRI+ EITLE
Fk1 2mblL R —t hEEFTSEELICRBTOIEL
kiR EFLET,
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LNG LNG
BEBRBNA1TS/1 %R
NATSA O H

BEBRBNAMTF/o0FBIE. ERHICEERSALTL
LHXETHBRE(APIBESA /AT (5L REBO x —
42, x —52, x —60, x —G5SLLEDMEEERALTHEY. =
hoOHBEIZSRYEE. B hrAKECAHT. H2BUL
FEAIBHEOHLIEAZLOTT.
LHE.AA7ONEIZEEREBLEORHAYIFLL 23—
=L THALGEQEFTENESATLET.
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FKUENEETLEROLGVHE (HE) LB AL (EE
BEI—TEREBLTEYET , ChlzkY, EmdE ol R
HomEMNEETHL, AANRETEZERBYEEA.
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LNG LNG 6 6
NATSAUDES

WREBR/ AT ORAR. ERECERESERALTEY. +SEAETHEIILERRBLTLET,
BREHRE

BEBRBN\ATSAVDESCAER) IOV TIX. TRTOESEIC OV T. AEBEE-LUNURE XEBEBEH

B)REERBLTHYET .
=fmEE R =R iR R R

BERENRATSAVBOANFTRTF—30  NILTR

INVIRT—2az (B VS) F—vavli. ERARGORGES L 5—T, 2458-
365 B BB ERSLUBRBIETEALSITH>TVET,
RREHREENT S, BN ALTERFTOET. B, EEEICIE. BRNICHATTOFHRERCDRY

ERARGE) #HEstas—
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1 2
San Bruno

2010 9 9

San Bruno

Linel32

PG

2m

762mm

8m

22m
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2014 7 31

8 1
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(2)

21 34

35m

m

eSS
R A A A
B ik (m? ) e
# B (kg/m?) 0. 08988 !
BT A K {2 it
B AR (W V- 4008

X1 —REHEBEA KFE=FLF-HE CRE
X2 2rEF— MEREHRES 5 FMRE _LElE

<G=UhTh

20 7m 140 m
= = 6.7 m
40 7m 280 m
20 7m 140 m
4 50 kg 200 kg
5 500 kg 2500 kg
3 7 kg 21 kg
1 7 kg 7 kg
4 7m 28 m
18 50 kg 900 kg
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(3)
®
245
15.1t
(t) 15.1 15.1
714 888
4 4
3/12
®
88m
450m
450m 600m
®
m kg
> 17>
@ 0.05 n
=< <
17.0<2.5><0.01 2
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23 34

200m/s
The Handbook of Hazardous Materials Spills Technology

LY ey
dt V(t) 2 DAP ®

Wy _ Yy _ — f 2 2
m-—>= = Fv(t) mg Vo Vi e+ Vy

KB OE R (kg) , F : ZRIEHIC B350 ()
 EAMEE (9.8m/s%) , Cp: WP AFRE ()
ST O W S o kT A R A (n?)

IR O (ns), p : ZBREIE (1. 2kg, m?)

xy)

-167
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(@)
x
m
561 413
450 =< o
510 < o
520 > o
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