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Increased Pool Cooling Capacity
+ dtimes the fluid volume per MW thermal

Systems

External Coolant Supply Connections

_ Below Ground, Robust Deep-Earth

Structure
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Type 2
- Thickness: 0.8 mm

= ™™ . Depth: 2 mm
T - Piteh: 4.0 mm

Type3
- Depth: 2 mm
. - Pitch: 4.0 mm

- Thickness: 1.6 mm
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Information
Water Temp./Air Temp./ X
# of HPs/Air velocity

Assumption of working fluid
Temp. inside HP

X

Calculation of heat removal rate
in evaporator section, Qqy,

X

Cooling tower information

X

Assumption of air Temp. after HX |

X

Calculation of air velocity

Calculation of Heat removal rate
using air temperature changes, Qy,

qr) (;T) Bypass line with a ball valve
s

Calculation of heat removal rate
in condenser section, Qg

<

Yes

3

Calculation of total

<o >

, Yes

Determine the total heat removal rate

heat removal rate, Q,,
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Water temperature changes
in next step (t+1)
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Y 2% A 44y KB 25 (60°C)

+ 30°C, 20 mfhr, F.R 0.5]

+ 30°C, 30 m’fhr, F.R 0.5

+—20°C, 20 m¥hr, F.R 0.5]
+20°C, 30 m¥hr, F.R 0.5

~ 30°C, 20 mYhr, FR 0.1
+30°C, 30 mYhr, FRO.1|

+ 20°C, 20 m¥hr, FRO.1|
+20°C. 30 mYhr, FRO.1|

1|0 zlo ;0 4|0 slo slo ?Io slo Qlo 100
Time (hr)
W7t M5 W7t ASE L A
&k 8Y 2%,

@
o

-
w

Pool Water Temp. (°C)
& 3

(AR 88 A 43 S8 25 (90°C)

Air Temp. 30°C, F.R 0.1
Air Temp. 50°C, FR 0.1
Air Temp. 30°C, F.R0.5
Air Temp. 50°C, F.R 0.5

[ ]
*
&
g

0 10 20 30 40 60 70 80

ojsl Sx| Boli _

CFDE 7|t 2

PAM 2Dt AE FEE ok g1E

Vm ax

AL vs

A% EX

Sgn}

, 0|2 MATLAB ZEO| M,

h X|CH 63% > (M RE vs A% HAp) X|CH 25%

Water - 90°C/Air - 50°C (Double Heatpipe)

Water - 90°C/Air - 50°C (Double Heatpipe)

2.0 2200
. B Fin type 1 - Exp
18 u 2000 H—— Fin type 1 - Code
' @® Fintype 2 - Exp b
= — O Fin type 2 - Code 7
E 16 2180 1 4 Fin type 3 - Exp = ﬁ
g 2 /—Fin type 3 - Code P
© S 2 1600 | o
5 1.4 @ AT
KZ] A ‘B P e —8
5 . g 1eo0 g =4
512 = e &
E— l-u -
S o« i:k O 1200 |- or
T T -
0 [—— | A Al
' —a— Exp-Air 50C 1000 L A
—a&— Code-Air 50C (Before)
0.8 —&— Code-Air 50C (After) H
800 1 1 1 1 1 1
0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Air velocity (m/s) Air velocity (m/s)
-~ e — e e P~ —
[ZE AN H/3 Y WZH5 AE Iot 23 HD)[AE A 3 L GZEE NE "ot Ha) bl m)
(3712 E: 50°C) (S|Emo|= EtQ) H, F7|=2E&: 50°C) 10



) - 717
i
P
HAE W2y Yo
HoE 15 2
E71w97|
E
[=]
— HAE i
[HAE SMR 24Xt T4

1)

(3 Days)

L X
El2iS X olol Halx= © %X'—-ll:el-ﬁl_'— '_II_E:i Al
|_—|'|'_'|_(Ee—|—0|'—|—'é') » Hl% %X'llj-I(OSM\Nt) —|&||
T‘ - 27| 42t 5T
OHAl ©%]
TS L ™
x|
o o
LHZ} H 1l =X
o, | | @lEdZt ) IS T
: !
1 1
1 — e 1
i %I-Eul%ooi _l:*nlllx—l-%/zﬂl Ia".g?l %‘I’_II‘ ?_ Decay heat Decay heat r_T- s-m- =
] Koo b removed by ncpuss
i i s6s am;1 gﬂns “t"a'a‘g:y";"' . 'g'éﬂg:;s]
1 ]

HH

IAEA Advanced Reactor Information System, “Advances in Small Modular Reactor Technology Developments,”

s}
REsl/RE2
<Nuscale - 27|42z} H= [11: —————
40| X| HA| SZI
HAdol|LA%] 17| 3 it 8

Vienna International Centre, (2020)

ANE =+

Decay heat (MWt)

0.0 =
Water cooling |Boiling  Air cooling

Lessthan 0.4

. . | i n 4
1Sec. 1Hour 1 Day 3Days 30 Days  Mere than 30 Days
Time sequence

<Nuscale - A|ZHo]| @2 FHEUMT >




Q I SEHEH|AHA S (PRHRS) 242 XA 0 RVACS ‘45 E7I= ¢/t MARS-KS O[H|sHA] 258 713

o RVACS7HE &% o THY B XY RVACS OfH|8HAl 2@ sjjut
- M2 U/F ==Xt et XIAM{F = CNV THE KA - Fo GHE HAHYE: 7| FEYL| tiF, CNVRE 22|7] At FAIETE
- BE MO M2t YA S HEE Qs XX M Ze - Fo 44 M S4YE 1HE, =25 50/338, INV/ZE7| ALE
o CIEXE 7iE = ¢ o L& *H'2 RVACS Of|H|s){A =& 7
- GNE HEOE MM F5S Lo 2MAF EHA 8 S - F8 A " NE = EYE 37
- OFE & PE{&4Aof| M2 a4 72 Qo) |8 44 22 100 700 L doo =
I— K:_l t Ke i Kl—l Ke
.-/,.,.-_,E,.ﬁ:é‘_Fé.,é_l:;E\;ﬂ.,.-_, ‘ Riser — i Rlser
cooling tank €00 ! 600
m CNV —— Downcomer Separator :
i 64 p |
PRV Separatcr Tsa“ i
Turbine | ' .\.T;”r“e Alr E
< - - DOWNCO| 1 Downcomer
I | 200 ! 200
Feed . ] !
PAFES l Air intet ﬁ i I . o -
PCCS H =
W PECCS b~ P W . i
. J r outle ol - i n n o o o n
,,,,,,, :
e i
o Ll e e e
[i-SMR I| & 2} A28 [X|2HE! RVACS Al A& . = - 12
1) RVACS: Reactor Vessel Auxiliary Cooling System, JAI2E7| BEHZA S [EPS"""1 '3 =] [MARS-KS Nodalization: (L) T, (R) CHEX'D




[HE =&

Jackson correalation :
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SG thermal power | 520MW,, SG inlet temperature 230°C
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Information
Water Temp./Air Temp./
# of HPs/Air velocity

I

Assumption of working fluid
Temp. inside HP

I

Calculation of heat removal rate

in evaporator section, Qy,,

I

Calculation of heat removal rate
in condenser section, Q.4

Cooling tower information
Assumption of air Temp. after HX
I
Calculation of air velocity _b
l e
Calculation of Heat removal rate —
using air temperature changes, Qy,
> -
@ =
Yes

Determine the total heat removal rate

Calculation of total
heat removal rate, Q.

I

Water temperature changes
in next step (t+1)

45 _ MATLAB

. 2

m

Kpe = 2pa34(pa3 - pa4)g(H5 - H4)
Afr

Hs: Tower height,25m
H,:Height after HX,5m + HX stacks

loss

Kj.: Flow resistance by HX bundles | Tower outlet
< Kto +dynqmic
="
= & >,
i/,}[j
M
A ﬁ
W Jl
—— )% =
e T
’/@ — 6@: Heat h
L eat exchanger
Kete +Khe +| Kete(®)
AN EEEEEEE- I EEEEEEEN)
Kne = Nixf Tower supports,KtE? ]
1 Tower inlet K¢t +K;2\
' 7 77
H; + H, _
P, = (Pgo — Pai)g IHS — T] = z flow resistance 32
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HEX=

I STARAAE A I &

Q oH[sHiYe 22 FR 5T

o =QJAM =M g

e &t

A &T4: Heated section, Riser, Downcomer, Lower & upper plenums

MARS-KS ZE EMM SRR - AEHAMI Q22 71 ISHHICNV wall) 7|& LS

712U 7H8- CNV design pressure — T,,=295 °C @ 80 bar), LHF X =

o
2 ZAUE
sk ZA|7ts — 2 A} 2D view factor

S Ab Ch3}El MARS Of|H| 22 S A Nodalization

al

©
Ak - TDV TDV
1 100 ??o

12 (Appendix A)

Containment
vessel

HEATED
ECTIO
400

Figure 1. S| G| STHEH|HAE &4 X Nodalization

2 CHA (Zol, i §)
U SA AHD B Y 0
Table 1. MARS ZL.E Sl A| A &t&4A| = UL
Location Type Value
K1 Entrance 0.8
K2 Sudden expansion 0.98-1.0
K3 Sudden contraction 0.32-0.39
K4 Sudden expansion 0.56-0.86
K5 Sudden contraction 0.36-0.4
K6 exit 1.0
Table 2. @4t 9l H== Y
i-SMR CNV dimension
CNV height, m 25
CNV outer diameter, m 9
Studied geometrical parameters
Parameters Value
Air gap, cm 2-40

Lower plenum size, D,/D
Upper plenum size, D,/D

2(0.4m)-7(1.4m)
2(0.4m)-7(1.4m)

Riser height, m 10-40
Riser & downcomer diameter, m 0.4-1.4
Surface emissivity 0.2-0.6

*D,, is diameter of plenum
*D is hydraulic diameter of heated section (Annular)
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HEX=

| SLEHAHAS 24 71'8

NuScale(==2)1t 2| b2 AZF2elo| =EHuFo =2 I
- HEE SHOZ Qo A GE A HEEVH CNV &HEH
Sk 9l EHAHE 22X As MMdsS S Y da, AE e
=L (ASHRAE Handbook) 7|& d&&AA 4 025ty s ==

TDV TDV

100 700

K1i L—Kﬁ
Riser

Downcory
‘200

Nodalization

Figure 9. CF=XH'E

X 37|of et 28E = ™A

HA| A7 SO fIS LEE

ilfo

Table 3. C=x{'2

JEiol ZEME Y At

ogt
oz
p
r&
I
1L
Ho

Studied parameters

Number of channel 2-16
Plenum ratio, Dp/D 2-9

K loss coefficient for K, and K,

Number of channels

Ratio 2 4 6 8 10 12 16
D,/D =2 099 160 256 35 4.65 515 8.1
D,/D =3 088  1.10 1.37 1.63 1.88 2.06 2.70
D,/D =4 077  1.00 1.12 1.23 1.40 154 1.84
D,/D =5 071 096 1.06 1.20 1.25 1.40 1.50
D,/D =6 067 093 0.98 1.13 1.18 1.30 1.44
D,/D =7 063 090 0.92 1.05 1.10 1.20 1.30
D,/D =8 060 087 0.90 0.98 1.05 1.10 1.20
D,/D =9 058 086 0.89 0.93 1.01 1.05 1.10
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02 H=X&

o|5 487 &

O Test matrix& CFD: THE/ds O|H|SHA (2|2t & 7|t 7|
o CFD OH[3HA (Ansys FLUENT): TtE 4 s

o MARM A W UR SHIA0 012 FHY HHLUSS YYNoR o

ne
0x
0

ok!
N
nZ
ngt
oy
X
2
[
|.|-|
M
o
ﬁ
rot
n
<
x
bt
=
mx
X
rE
>
1A
oo
N
T
()
ot
1x
>
ogt

- 0|2 HIZOR B M5 WA /Bt Shielding i £ > SA7H 7K 2 70|28 HO|E A TUOIM Shielding 458 H7

——

[~SMR 2X2l CFD ofi 4] [MCV LHHO| === EHE HAHLIZ 4]

Il Convective heat transfer rate [Jill Radiative heat transfer rate
Pressure-outlet . T T r T " T . T ]
Axis 700 |-
< 600 | - & g24% xfo|£ 00| ] [2EES 871 S8 Matrix]
- — [ .. [ S .
= = =M 58 5|E L
GAP Pref[s\f;i;;:gart 2 s - EAI-OE:IE I=Ep%t _?_E% a 3 % II-OI AxXEr o= }_s?j
= © L - —_

© X 621 ll 602 [l 505 W 611 [l e0s (O] tt=tEr 2 Of <)) . TEEE

< Q kw kw kW kW kw ol= Hl Alsd Zd 7} ol Ad = X =4 - Shielding /&
L P N R o) [ cz6) [l 73%) [l 03%) [ c27) [ 1% ofu] A Zat s Moj| 28 (Shldng 71%)
. par e

= _ aarec | S 2A 320 g

: T z*:lz:;]'fuar:;zs C S a0l B = At °C] (Shielding /%)
£ O . v .

S % 200 - < CH & (SAF::t":‘G:’r}g;\IZD’|CH:|1OXZ|)
5 1 v AME S T g
x| Downcomeropart 100 - i . . o o o

T=295.7°C - Shielding2 &%t SAIE Xt

Axis 0 a 9 El_l-%:l g% 7H AI_-| 0:" é)}-

x=0 - A Tiohatic Vacuum Air Carbon Argon Nitrogen _ 36
dioxide




02 H=X&

o|5 487 &

O Test matrix2 MELCOR: 'dZI4ds 0 H| sl A
o BCHALD HAHSHA A E(MELCOR): W 5HIt HE AAXZH &S 23 540MW,, i-SMR AL B A}
(w/ ADV stuck-open, w/o recirculation valve open)

o MEME| WIHS SfHAFS SHOR W SHIAY BE 35 AT YAMS B

o[ aemmereal] B

| pp— = . v IEEEER ARZ 87| L ;% S ADV S8 2422 57|
oatfl | Mole fraction,,: ~ 0.47 | 4 \
03 2% NH A BE Wz 4F -

Steam Mole Fraction

L 1 i 1 L i L " L i
0 500 1000 1500 2000 2500 3000
Time (sec)

[Mcv U 57| E 28]

[HZtd s "7t 48 Matrix (MELCOR)]

A5 | slg EHETL o7|eE |
=4 5 [kal [°C]
Vacuum
Air 0.32
Ar Off | (Mole fraction 12{5}0] +=¢) 20
co, MELCOR &




0 H=X&

o|5 487 &

QO Test matrix MELCOR: 'HZI’d s Of|H|of A
o SCHAD T 4tef M3 E(MELCOR): 540MW,, i-SMR Atl B AL (w/ ADV stuck-open, w/o recirculation valve open)

o =M i4: M=gEE 7Is 2R Al™, 37| == 2ot 710 THE Mcv T8 FX| AlHE

Containment vessel (a) r g ) Design parameter Values
. o e ¥ | Core power [MW,,] 540
— Cor.e nodalization ﬁ 121 ] Primary pressure [MPa] 14.94
— RPV u lrggfé':e Primary system mass flow rate [kg/s] 1,5234
Core inlet temperature [°C] 267.8
—S6 “== ﬂ Core outlet temperature [°C] 310.6
f;‘;fggi E H H H Accumuator Secondary system mass flow rate [kg/s] 38.92
Re“\'f’;i':"“"‘\ » * Secon.dary s.ystem pressure [MPa] 4.8
L } * ‘ SG Primary inlet temperature [°C] 310.6
Lower sl SG Primary outlet temperature [°C] 267.9
Cavity plenm {__Lower head plenum _} H i SG secondary inlet temperature [°C] 217.2
[i-SMR A} 'Cgé-‘!'] Reactor Vessel SG secondary outlet temperature [°C] 256.5
[MELCOR Y32 & E3}] [i-SMR MELCOR Y3l YA 28 T

(@) 1XAIS (b) 2%HAI S



00 H=X&

0|5 4587 T

O Test matrix2 MELCOR: H#Ztd= OH|ojA (MELCOR A|4t Z1p)
o Xzt Jt5 ZQM: RPV L =9 244/ W =2 37t - =N £%: 11,560 £ O|F0f| X2t 2L
o MCV HdT™M: 6,000 £ O|F0f HhEE=l F7|9 21t 85 EQ

o W JHu Ko 2 K0 SO 2Bk MV LHE S7|7F WA T (~1.7kg), O1F O]2 SB(~0.2 kg/s)Z T

- T d
4 | T L] L L] Al L L) v ¥ L] T L] ¥ Ll L L] 1 ¥ T L] L) 1 ¥ T L] L) ] 8 L] T T T ' L} T T L ' L] L] T T r T T T l L L] T T 2-0 | ¥ L] L L l L] L] L] L] ' L] ' | L] T v v
I —=— Active core | - | —— MCV Pressure| r SR S w I 1.7 kg/s —=— Through ADV-1| |
2 . ' T g [ Y VRV o s VA S e Through ADV-2| -
: : ! Bg MA ok /5 1 88 i —— Through ADV-3|7
of ] d g | —w— Through ADV-4| |
—_— " N o r b} L -
E I 1 & } ®12f .
T 2 = | o -
s | 11,560 X | 24 2
(oY — - S S N S - 1 @ ¢ S 08l -
[0 Jom— " ? - @ | 0 L
= I 1-\ Active core 1 & / '; I
6l : (-6.673 m to 4.4 m) ] I I
6 L R___,_. o d 2 E 04 |
[ ] - w -
8 - I
L . Fu ] -_
_10-.... R T .v.. M T M ..... OE."" TSN S N ""v-"'l--" UO 1 1 1 1 M L L \ L L L L 1 N
0 5000 10000 15000 20000 25000 30000 0 2000 4000 6000 8000 10000 0 1000 2000 3000

Time (s Time (s) Time (s)
[t %] [MCV RH&] [ADV 37| 83 39



OO H=X&

olF 787

QO Test matrix MELCOR: '#Z}'ds
o B7| FYRE Q5 MCV LHF & E80| 0.477MX| F71 = &4 > ofjH] A"™ Al
a

@)
=
o MCV U &7 = 222 42 ADV 7|} 0|2 McVv Y| =% U MCV LHEZ = E

I I I I 4 I
12 : : ' - - ) - 500000 ————T—+——+T T T 05 L \ SteamMoIeFraction\
MCV water level (m)‘ ) :\— Integrated mass of water/steam released via EDVs|] '
- T T T T T T T
or ] 400000 | : :- -------------- S i
< o04af i Mole fraction,,,,; ~ 0.47 i _
£ sf : g
= D 300000 | L
: . < o 03H
b B T o
g § =
g 200000 - S
4 | . 8 0.2 H
)
sl ) 100000 |-
0.1f
0 . L : : ' ' ' PP ) A P S : N
0 1000 2000 3000 w/o shielding o 2000 4000 so00  w/ shieldingooo 00 o
Time (sec) Time (s) 0 500 1000 1500 2000 2500 3000
= HIX 5| =<7| gl 2o| Xl .
[ADV 7H&} 0|2 MCV W +<] [IMCVE H=E 57| & =22 2 Time (sec)

[MCV L 57| & 8] 40
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HF

= 3 xH3}

Net efficiency with LPT bypass

X| & A = 7|dk E EFAM : ML SHA s
A ™LA S7I2HA S &2 (off-design) ‘ds ol A
32
= =] El = It
o S7|YMAES B (off-design) ‘ds B} o
. i}
_ N ik =
- B7|E{Yl: Stodola’s cone law ALE > B7|HY 23 £ AEZD| Bl g8 M= 5, =
ol = 2 S
- FET 7187 e-NTU HHE A8 > BuSI| 28k s 5" =
22! 80
- -’FE-}F rl':']'E Afﬁnity law AI‘% > rIl:'-lIE %%HI gcl r|':'-|IE ﬁ% Al_l-g 20 40
[%"-*E-lﬁl g% -E_Aﬂ.l §%E] [StOdOIa'S cone IaW] ®o 005 o1 015 o0z o025 03 03 04 20 005 01 o015 o0z o025 03 035 o4
f n+1 LPT bypass LPT bypass
Input parameters moff off in / /T off in off ot /Poff in ) i o Work Icomplarison with LPT bypass sezs SFB inlet temperalure with LPTIbypags
- f— nt1 ——Reduced work T 5o, 1" °°[C° - — 1%
l Moy on, in / on,én \I' . {_P /_P ) - 60 - =—=STDC work 2 +1% —_SG ?|' inlet
Change bypass fraction to STDC o, out onin =sy 1% 1
50
l ( / a’&ﬁ]—on 2 g g; 231
Thwrbi = Ntursi / e - 5 200
—> Assume HPT bypass fraction for 5G inlet T control urbinesoff urbine.on off/ ‘&-H—off E. ® % 230
. 5 30f stDC < Wloss 8 2205 SG 27 2= §XE It Ho
l [Epsilon NTU method] = oar m]| B > HPT BCHE7| o2F xX
Calculate off-design performance of components 1—exp [1 _ 7\"]"{/?’{1 —C )] Chin = min (my . Co bt - s Coen ) i Ix_-l "'EI.EE 7(1)|| 30}3
- 4 r A S Ol 5} 2285
No l “ff = 1- Cexp[l- NIU(—C,)] ~N1U=44 ’ exergy loss &
Calculate stream data by KAIST-CCD .. 00 005 01 015 02 025 03 035 04 =8y 005 01 015 02z o0z 03 03 U.|4
[Affinity law] LPT bypass LPT bypass
* 4 b4 3 |
w PROff PROR {P1‘ {'moff/'mm) TPy {'mOff/'mon) [STDC Tgl le =’7|0'" [[I'% % I FEZ“E kl% ﬁgl‘]
Voo + Py*(m, 1/ mon )’ + Py (my g/ myy) + Pr)
Output parameters T}Off ”on {al {mo f/mon) * a2 {mo f/mon ) N a3) E7| I:lal-*III 7| oﬁl ?‘ 25 x." O'I £ X-l .9_'6"-():'
o o [ = ~10
1) Stodola’s cone law: F=O1Z! M7 H=0]| it EfHIo] U7 31 £7 2r2im} B EIS STdHE EE SE A0|Q] 7 1XF A E (M) 20| HEF %43} 7t
2) e-NTU(Number of Transfer units) 2 2: LMTDS A AH517|0f %—5—3F E7L QIS M g F Euety| S8k AlMS 26 AHEE[= B 41
3) Affinity law: Y& ENQE 2 HEHO|M| REH|Z2 HIO| |9 282 fittingdts Y



£
£
£
T
a
]
[ ]
iy
'

—

|

Steam
lectrolysis

E

&

%0
<
o
0

ol
o

|5t0] =7daK 2H[0f

Ao A X[eF HABHY =+

4 AF

A

a

EfFE S2f M

(@)

S &
¥ ™
NS iof
3 5

<d
4z
~NO -
ol MI
1od =0
<y
=0 m

{0
S
A
o o
= 0o
= o
~ K
I wk
N N
Ko 4
(@) O

30

3 _
© ! o
—_ I
o) |
0]
122 ! ©
® & _
T o 12 1.
ST 5
- 3 _Naw
|z 1% le
2
__ &
1T
1B
==
[}
= |7
I
I (]
I
I
I o
I
l
i i L1 -
w o w o

Te]
3]

Bx/$ ‘HOD

o4
)

S -

s I
L]

<
o

[o5] Aouaioiyye uononpoad NI

Steam bypass fraction [%)]

Production time per day, hour

=

W o | O
o FlS 2|5
N F |2 |2
1 K
OH < C| s
== A_l nUu O
] — c e
o Jod o
S 1[0 — | 2
kN 2| o
= - £ E
— i P
S O S| &
o i 2|5
S Yl s |5

| ol g
A <k 2 @) O
KK |8
~ =
n p o k<5
o = K oH
K 7] NES
o oot &
< o M
E — I_
Z N B

8l < el

0] A_I ~

[ISMR HA =73 7}



	혁신형 SMR 혁신기술 개발
	슬라이드 번호 2
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9
	슬라이드 번호 10
	슬라이드 번호 11
	슬라이드 번호 12
	슬라이드 번호 13
	슬라이드 번호 14
	슬라이드 번호 15
	슬라이드 번호 16
	슬라이드 번호 17
	슬라이드 번호 18
	슬라이드 번호 19
	슬라이드 번호 20
	슬라이드 번호 21
	슬라이드 번호 22
	슬라이드 번호 23
	슬라이드 번호 24
	슬라이드 번호 25
	Thank you for your attention
	슬라이드 번호 27
	슬라이드 번호 28
	슬라이드 번호 29
	슬라이드 번호 30
	슬라이드 번호 31
	슬라이드 번호 32
	슬라이드 번호 33
	슬라이드 번호 34
	슬라이드 번호 35
	슬라이드 번호 36
	슬라이드 번호 37
	슬라이드 번호 38
	슬라이드 번호 39
	슬라이드 번호 40
	슬라이드 번호 41
	슬라이드 번호 42

